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@SAFETY PRECAUTIONS®

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full attention
to safety to handle the product correctly.

The precautions given in this manual are concerned with this product only. For the safety precautions of the
programmable controller system, refer to the user's manual for the CPU module used.

In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION".

( )

é WARNING Indlcgtes.that incorrect handﬁng may cause hazardous conditions,
resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,
ACAUTION resulting in minor or moderate injury or property damage.

\_ J

Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to
serious consequences.
Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

/\WARNING

@® Analog outputs may remain on due to a failure of the module. Configure an external interlock circuit
for output signals that could cause a serious accident.

® Do not write any data to the "system area" and "write-protect area" (R) of the buffer memory in the
intelligent function module.
Also, do not use any "use prohibited" signals as an output signal from the programmable controller
CPU to the intelligent function module.
Doing so may cause malfunction of the programmable controller system.

[Design Precautions]

/\CAUTION

® Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100mm or more between them. Failure to do so may result in malfunction
due to noise.

@ At power-on, a voltage may occur or a current may flow between output terminals for a moment. In
this case, start the control after analog outputs become stable.

@® Power on or off the external power supply while the programmable controller is on. Failure to do so
may result in incorrect output or malfunction.




[Installation Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may result in electric shock or cause the module to fail or malfunction.

[Installation Precautions]

/\CAUTION

® Use the programmable controller in an environment that meets the general specifications in the Safety
Guidelines provided with the CPU module or head module. Failure to do so may result in electric
shock, fire, malfunction, or damage to or deterioration of the product.

@ To interconnect modules, engage the respective connectors and securely lock the module joint levers
until they click. Incorrect interconnection may cause malfunction, failure, or drop of the module.

@ Tighten the screws within the specified torque range. Undertightening can cause drop of the screw,
short circuit, or malfunction. Overtightening can damage the screw and/or module, resulting in drop,
short circuit, or malfunction.

® Do not directly touch any conductive parts and electronic components of the module. Doing so can
cause malfunction or failure of the module.

[Wiring Precautions]

/\WARNING

@ After installation and wiring, attach the included terminal cover to the module before turning it on for
operation. Failure to do so may result in electric shock.

[Wiring Precautions]

/N\CAUTION

@ Individually ground the FG terminal of the programmable controller with a ground resistance of 100
ohms or less. Failure to do so may result in electric shock or malfunction.

@ Tighten the terminal block screws within the specified torque range. Undertightening can cause short
circuit, fire, or malfunction. Overtightening can damage the screw and/or module, resulting in drop,
short circuit, or malfunction.

@ Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can
cause a fire, failure, or malfunction.

@ A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.

@® Mitsubishi Electric programmable controllers must be installed in control panels. Connect the main
power supply to the power supply module in the control panel through a relay terminal block. Wiring
and replacement of a power supply module must be performed by qualified maintenance personnel
with knowledge of protection against electric shock. For wiring methods, refer to the MELSEC-L CPU
Module User's Manual (Hardware Design, Maintenance and Inspection).




[Startup and Maintenance Precautions]

/\WARNING

® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.
@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal block screws. Failure to do so may result in electric shock.

[Startup and Maintenance Precautions]

/\CAUTION

® Do not disassemble or modify the module. Doing so may cause failure, malfunction, injury, or a fire.

@ Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may cause the module to fail or malfunction.

@ Tighten the terminal block screws within the specified torque range. Undertightening can cause drop
of the screw, short circuit, or malfunction. Overtightening can damage the screw and/or module,
resulting in drop, short circuit, or malfunction.

@ After the first use of the product (module, display unit, and terminal block), the number of
connections/disconnections is limited to 50 times (in accordance with IEC 61131-2). Exceeding the
limit may cause malfunction.

@ Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body. Failure to do so may cause the module to fail or malfunction.

[Disposal Precautions]

/\CAUTION

@® When disposing of this product, treat it as industrial waste.




@CONDITIONS OF USE FOR THE PRODUCT@®

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major

or serious accident; and

ii) where the backup and fail-safe function are systematically or automatically provided outside of

the PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.
(2) The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT

LIMITED TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT,

WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR

LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR

USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS,

OR WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY

MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application™)

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any
other cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

» Railway companies or Public service purposes, and/or any other cases in which establishment of
a special quality assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as
Elevator and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation,
Equipment for Recreation and Amusement, and Safety devices, handling of Nuclear or
Hazardous Materials or Chemicals, Mining and Drilling, and/or other applications where there is a
significant risk of injury to the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the

PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT

is limited only for the specific applications agreed to by Mitsubishi and provided further that no

special quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTs are required. For details, please contact the Mitsubishi
representative in your region.



INTRODUCTION

Thank you for purchasing the Mitsubishi Electric MELSEC-L series programmable controllers.

This manual describes the functions and programming of an analog input/output module.

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the MELSEC-L series programmable controller to handle the product correctly.

When applying the program examples introduced in this manual to an actual system, ensure the applicability and
confirm that it will not cause system control problems.

B Relevant module: L6OAD2DA2
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® Unless otherwise specified, this manual describes the program examples in which the I/O numbers of X/Y00 to X/YOF are
assigned for an analog input/output module.

For I/O number assignment, refer to the following.
L[] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

® Operating procedures are explained using GX Works2. When using GX Developer, refer to the following.
* When Using GX Developer (I==~ Page 449, Appendix 9)

© 0 000000000000 000000000000 00000000000000000000000000C0O0COCCKCIEOSIEOSIEOSIEDOSIOITDOLOIOS



COMPLIANCE WITH EMC AND LOW VOLTAGE
DIRECTIVES

(1) Method of ensuring compliance

To ensure that Mitsubishi Electric programmable controllers maintain EMC and Low Voltage Directives when
incorporated into other machinery or equipment, certain measures may be necessary. Please refer to one of the
following manuals.

* MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

* MELSEC-L CC-Link IE Field Network Head Module User's Manual

» Safety Guidelines (This manual is included with the CPU module or head module.)
The CE mark on the side of the programmable controller indicates compliance with EMC and Low Voltage
Directives.

(2) Additional measures

No additional measures are necessary for the compliance of this product with the EMC and Low Voltage
Directives.



RELEVANT MANUALS

(1) CPU module user's manual

Manual name
<manual number (model code)>

Description

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and
Inspection)
<SH-080890ENG, 13JZ36>

Specifications of the CPU modules, power supply modules, display unit,
branch module, extension module, SD memory cards, and batteries,
information on how to establish a system, maintenance and inspection, and
troubleshooting

MELSEC-L CPU Module User's Manual (Function Explanation, Program
Fundamentals)
<SH-080889ENG, 13JZ235>

Functions and devices of the CPU module, and programming

(2) Head module user’s manual

Manual name
<manual number (model code)>

Description

MELSEC-L CC-Link IE Field Network Head Module User's Manual
<SH-080919ENG, 13JZ48>

Specifications, procedures before operation, system configuration, installation,
wiring, settings, and troubleshooting of the head module

(3) Operating manual

Manual name
<manual number (model code)>

Description

GX Works2 Version 1 Operating Manual (Common)
<SH-080779ENG, 13JU63>

System configuration, parameter settings, and online operations of GX
Works2, which are common to Simple projects and Structured projects

GX Developer Version 8 Operating Manual
<SH-080373E, 13JU41>

Operating methods of GX Developer, such as programming, printing,
monitoring, and debugging

GX LogViewer Version1 Operating Manual
<SH-080915ENG, 13JU68>

System configuration, functions, and operating methods of GX LogViewer
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MANUAL PAGE ORGANIZATION

In this manual, pages are organized and the symbols are used as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

" is used for
screen names and
items.
7.1XSetting method The chapter of
the current page is
shown.

1. i
shows operating } open 1 "pLc parameter Bialog box.

procedures. kS "roied windows> [Parameter]jfPLC parameter]

1
[
. Select the "IVO Assignment” tab.
T,
O shows mouse .

T | =

operations.™! %ﬁ‘mm %
[ 1is used for items

L [
in the menu bar and
the project window. Tiem Desciiption Reference
e Selact e type of the connecied modu. Page T+, Secion 7.1.2
ModelName Select he model name of the connecied mode. Page T+, Secton 7,13
Pants Setthe number of pants assigned to each sl Page T+, Secton 714
Stant XY ‘Specify a start VO number for each siot. Page 74, Section 7.1.5 .
— R The section of
et o8 the current page is
- Eror Time Output Mode: 25
oot st :C’Ecii":::ﬂ:"‘wgw Page 75, Section 7.1.7 .% shown.
EE
Ex.| shows setti ng or Setting "Start X/¥" enables modification on the start /O numbers assigned to connected modules. o g
operating examples. hen “1000" is specified in "Start X/Y" fo the slot where a 16-point module is connected, the assignment
Tange of an input module is changed to X1000 to X100F.
m shows reference 1ails, refer to the following.
! [5a) iuas&c{ CPU Module User's Manual (Function Explanation, Program Fundamentals)
manuals.
Pointf
= shows ol e i o, 5 110 ot ko b e S i . 10 sprert g } Point £ shows notes
: [ T"age 30, Section 4.2.2) T . .
reference pages. J that requires attention.
‘When an inteligent moduie is connecied, /O assignment can be omitied by sslecting connecied modules from “Intsfigent
Function Module” in the Project window.
............................................................... L @D shows usefu
information.

*1 The mouse operation example (for GX Works2) is provided below.

[BF MELSOFT Series GX Works2 (Unset Project) - [[PRG] MAIN]

! Project Edit  Find/Replace  Gompile  Miew Online  Debug  Diagno:

Menu bar

. 2O [Online] &> [Write to PLC...]

Select [Online] on the menu bar,

and then select [Write to PLC...]. i Navigation " x 4] [PRG] MAIN %

Project

G302 o 2 ) A0

Parameter
Intelligent Function Module

Glabal Device Gomment

\ ! K H-H —H < L
ezl B B e it e e i

o

A window selected in the view selection area is displayed.

. O Project window > [Parameter]

5> [PLC Parameter] @s Frsram Satie
Select [Project] from the view selection {3 Proeram
area to open the Project window. E"{_i:*’g:m Comment

In the Project window, expand [Parameter] and g Device Memary
select [PLC Parameter]. Device hnitial Value

“ Project

) ) ; y
View selection area &. User Library

Gonnection Destination

Unlabeled

12



Pages describing instructions are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

Instruction name CHAPTER & SOCKET COMMUNICATION FUNCTION

\ 6.4.2 Disconnecting a connectior{(SP.SOCCLOSE)

|——{srsoccose [w | & | & | ®

Execution condition of the
instruction

Structure of the instruction
in the ladder mode

O shows the ) e oo
devices applicable setmm e [0 | P % [Ton e | 957 | 2|
to the instruction ) - o ° - o | -
® — e[ - - - . .
® - = o — — - Setting side
Descriptions of “1' Fileregsters set or sach focal Gevios or rogram caotbs ussd User : Device value is set by
’ the user.
[ - .
Ziglr;g tiatt;lpe _@ / System: Device value is set by
Setting data Description Setby Data type
00 Doy — e——— the CPU module.
(3] Connectien number (Setting range: 1 o 16) User. BIN 16-bit
[ ] Start number of the device from which control data are stored Device name

Start number of the device which turns on for one scan Upan System
® completion of the instruetion Bit
(©)+1 also tums on when failed.

Descriptions of

control data _ /

g
( if any) Device Item Description Setting range Set by H
&0 System area — — — §
N Completion status is stored g
@1 c“lf;?”" 0000+ Completad — :

= Other than 0000+ Failed (Error code)

13
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Detailed descriptions of the

3) Function

instruction

Conditions for the error and error
codes

For the errors not described in this
manual, refer to the following.

[ MELSEC-L CPU Module User's
Manual (Hardware Design,
Maintenance and Inspection)

Simple program example(s) and /

descriptions of the devices used

This instruction eloses a conneetion specified in €. (Disconnection of a connection)

The result of the SPSOCCLOSE instruction can be checked with the completion device, @+ 0 and @ + 1

- Completion device @ +0

‘Tumns on in the END processing of a scan after compietion of the SPSOCCLOSE instruction, and tums offin

the next END processing
« Completion device @ + 1

Tums on or off according to the resuit of the SP.SOCCLOSE instruction.

State

Description

Wnen

completed Remains off

Tums on inthe END.

When failed

of a scan after

in the next END processing

SOCCLO

andtums off

A detection of an operation eror tums on the Error fiag (SM0) and a corresponding efror code is stored in SDO

when

+ The connection number specified for € is other than 1 to 1.

- The device numbers specified for & and @®) exceed the device point range.

- Aninvalid device is specified.

Program example

When M2000 is turmed on or when the connected device disconnects connection No.1, connection No.1 is

disconnected by the following program

- Device used

(Error code: 4101)

(Error code: 4101)

(Error code: 4004)

Device number

SD1282

Open completion signal

5D1284 Open request signal

0200 'SPSOCCLOSE instruction control data

200 'SP.SOCCLOSE instruction completion device,
« Program

sorgeen soppe

s

g sz Mg
Rar Lﬁ/—’—unmc.os: WK o e

Camenton N oy e g

Comsson e 1 cosa

wo e

chenog 149

o

ST wa

e wm

RsT Mo

« Instructions can be executed under the following conditions.

e compiation

Fasstng SPSOCCLOSE
g b

Execution condition Any time

During on

On the rising edge

During off

On the falling edge

Symbol No symbol

T

T

=)

L

» The following devices can be used.

o Internal device Link direct device Intelligent function Index
tti Fil " "
etling (system, user) re JOog module register | Constant | Others™
data register
Bit Word Bit Word uoeo Zn
X, Y,M,L, | T,ST,C,D, P 1 J,U,
Applicable SM, F, B, W, SD, D, X, DY,
R R, ZR — §]m\{e]m] z K, H, E,
device! SB, FX, SW, FD, s N, BL, TR,
FY"2 @O BL\S,V
*1 For details on each device, refer to the following.
MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
*2 FX and FY can be used for bit data only, and FD for word data only.
*3 In the "Constant" and "Others" columns, a device(s) that can be set for each instruction is shown.

» The following data types can be used.

Data type Description
Bit Bit data or the start number of bit data
BIN 16-bit 16-bit binary data or the start number of word device
BIN 32-bit 32-bit binary data or the start number of double-word device
BCD 4-digit Four-digit binary-coded decimal data
BCD 8-digit Eight-digit binary-coded decimal data
Real number Floating-point data
Character string Character string data
Device name Device name data




Pages describing functions, I/O signals, and buffer memory areas are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

8.5 AID Conversion Method

The icon shows an available
Set sampling processing or averaging processing for each channel conversion method.

(1) Sampling processing
Analog input values are converted into digital at every sampling cycle and stored in the buffer memory as digital
output values.

Point”
The conversion cycle is "Conversion cycle (80ps) x Number of channels where A/D conversion is enabled".
Wheher to enable o disable can be set fo each channel. Disabling A/D conversion for unused channels reduces the AD
conversion cycles.

Conversion cycle that applies when the 2 channels (CH1, CH2) get AID conversion enabled

80 x 2= 160 (pss)
The conversion cycle is 160ps.

(2) Averaging processing
Averaging processing is performed on digital output values for each channel. The values obtained in averaging
processing are stored in the buffer memory.
The following three types of averaging processing are provided.
« Time average
« Count average
+ Moving average

(a) Time average
AID conversion is performed for a set period of time and averaging processing is performed on the total value
excluding the maximum and the minimum values. The values obtained in averaging processing are stored in
the buffer memory.
‘The number of processing times within a set period of time changes depending on the number of channels
‘where A/D conversion is enabled

Number of Set period of time

procsssingtimes 0 gms x Number of channels whers A/D conversion is enabled

The processing count with the following settings is calculated below:

Item | Setting
Number of channels where AID conversion is enabled | 2 channels (CH1, CH2)
Setperod e T Toms

15
508wz = 9375 (imes) - The value after the decima point shall be rounded down.

3 and the average

The meaning of each icon is as follows.

Icon Description

The corresponding buffer memory area, 1/0 signal, or function is for both A/D conversion and D/A conversion.

The corresponding buffer memory area, 1/0 signal, or function is for A/D conversion.

The corresponding buffer memory area, 1/0 signal, or function is for D/A conversion.

The corresponding buffer memory area, I/0 signal, or function is for the variable arithmetic function.
arithmetic

The corresponding buffer memory area, 1/0 signal, or function is for the variable conversion characteristics function.
conversion

The corresponding buffer memory area, I/0 signal, or function is for the PID control function.
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Analog /0O module

The abbreviation for the MELSEC-L series analog input/output module

Buffer memory

A memory in an intelligent function module, where data (such as setting values and monitoring values) exchanged with
a CPU module are stored

Display unit

Aliquid crystal display to be attached to the CPU module

Factory default setting

A generic term for analog input/output ranges of 4 to 20mA, 0 to 20mA, 1 to 5V, 0 to 5V, -10 to 10V, and 0 to 10V

GX Developer

The product name of the software package for the MELSEC programmable controllers

GX LogViewer

Software to display data collected by the logging function

GX Works2

The product name of the software package for the MELSEC programmable controllers

Head module

The abbreviation for the LJ72GF15-T2 CC-Link IE Field Network head module

Normal mode

A drive mode set in the switch setting window.
Note that the normal mode is displayed as "Normal (A/D Converter Processing, D/A Converter Processing) Mode" on
the programming tool.

Offset/gain setting mode

A drive mode set in the switch setting window.

Programming tool

A generic term for GX Works2 and GX Developer

Switch setting

A generic term for the setting items in the window that is displayed by double-clicking "Switch Setting" of the specified
module on the project window of GX Works2

User range setting

An analog input or output range where a user can set any values. To use this range, the offset and gain values have to
be set.

Watchdog timer error

An analog I/0 module monitors its own internal processing by using the watchdog timer. The module generates this
error if the internal processing fails.

PACKING LIST

The following items are included in the package of this product. Before use, check that all the items are included.

L60AD2DA2

Ll

L60AD2DA2 Before Using the Product

16



CHAPTER 1 ANALOG 1/0 MODULE

CHAPTER 1 ANALOG 110 MODULE

This chapter describes the applications and features of the analog I/O module.

1.1 Application

An analog I/O module has two sets of A/D conversion channels and D/A conversion channels.
The fewer number of analog I/O points reduces the required number of analog modules, resulting in the cost reduction
and space saving on the system.

Analog to digital
conversion

/\/\/\,—»

/ VYV O\

Digital to analog
conversion

'

Analog signal (continuous signal) Digital signal (discrete signal)
With the analog I/0 module, the following applications are possible.

Measuring and controlling the heat from a heater or other devices in the connection

Measuring and controlling the flow in the connection with a control valve . .
with a power conditioner

=

[ Control valve

(CFlow control D) (Pover condiione > Fo—
A}

{]u/a]n]a]a]a]a|n|n|s|u/u/)

uoneoddy "}
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1.2

Features

18

(1)

(2)

()

(4)

(5)

(6)

Scale conversion

This function converts a digital output value (A/D conversion) and a digital input value (D/A conversion) to the
ratio value (%) in any width to represent the digital value in a numeric value easy to understand.

Comparing and monitoring an object

The input signal error detection function and the input range extension function allow the status of the connected
device to be easily monitored.

Logging function

An analysis of the collected data through the logging function improves maintainability of the system in use.

Wave output function

This function outputs any points from 50000 points of the wave data (digital input value) in analog by executing
the D/A conversion sequentially. The conversion cycle in the wave output function can be set for each channel. A
control with the conversion faster than that of a program control is enabled by the registration of the control wave
data to the analog I/O module and the analog output from the module. And this method is useful for an analog
(torque) control of equipments such as pressing machines and injection molding units. Because the update of the
analog output value of the wave output function is not affected by the scan time of the CPU module, a faster and
smoother analog control is available.

Variable arithmetic function

This function executes polynomial operations in the analog I/O module. For the polynomial expressions, any
combination of parentheses, operators, constants set by users, and data stored in the buffer memory can be
used. Up to two polynomial expressions can be registered. When conversion is enabled for a D/A conversion
channel, operation results are output in analog.

Only by registering arithmetic expression data in the analog I/O module, polynomial operations can be executed.
Thus, no programs for the operation are required on the CPU module and the man-hour for creating programs
can be reduced. In addition, advanced operations independent of the scan time of the CPU module can be
executed.

Variable conversion characteristics function

Conventionally, the 1/0 conversion characteristic of the analog I/O module (A/D conversion and D/A conversion)
is indicated with a straight line connecting the offset value and the gain value. However, with this function, the
conversion characteristic can be set by users.

Only by registering a conversion characteristics table in this module, values are converted according to the
conversion characteristics. Thus, no programs for the operation are required on the CPU module and the man-
hour for creating programs can be reduced. With high-speed performance that the analog I/0 module has,
analog input, analog output, and analog input/output can be performed with the variable conversion characteristic
created by users.



CHAPTER 1 ANALOG 1/0 MODULE

(7) Variable conversion characteristics function + variable arithmetic function
The variable conversion characteristics function and the variable arithmetic function can be used together.
Because the operation for digital values converted according to variable conversion characteristics can be
executed with polynomial expressions registered by users, more advanced control compared to using only the

variable conversion characteristics function is available.

(8) PID control function
Using this function, an analog input signal from a sensor (such as pressure and flow rate) is input to the module
as the process value (PV) (16-bit signed binary) and the PID operation is performed in the module so that the
input value reaches the set value (SV). The manipulated value (MV) calculated in the PID operation is output to
an external operation device as an analog value of current or voltage.
Because the PID control is performed with the operation cycle of 200us/CH, the control can be applied to a field
which requires high-speed control such as the forming field.

(9) Easy setting with GX Works2
Programming is reduced because the initial setting or auto refresh setting can be configured on the screen. In
addition, setting status and operating status of modules can be checked easily. With the wave output function,
wave data can be created easily by using "Create Wave Output Data".

saimesd 7'|
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CHAPTER 2

PART NAMES

The following table shows part names of the analog I/O module.

1)

8)

Name

Description

Module joint levers

Levers for connecting modules

RUN LED (green)

Indicates the operating status of the analog 1/0 module.

ON: The module is operating normally.

Flashing: In the offset/gain setting mode

OFF: The 5V power off or watchdog timer error has occurred.

ERR. LED (red)

Indicates the error status of the analog 1/0O module.
ON: An error has occurred except for error code: 112"

Flashing: Error code: 112 has occurred.”!
OFF: The module is operating normally.

ALM LED (red)

Indicates the alarm occurrence of the analog 1/0O module.
ON: An input signal error and another alarm™ have occurred at the same time.
Flashing (1s intervals): An alarm other than the input signal error has occurred.”

Flashing (0.5s intervals): Input signal error detection is occurring.*2
OFF: The module is operating normally.

DIN rail hook

A hook used to mount the module to a DIN rail

Terminal Block ™

A 18-point screw terminal block for connecting input signal lines and output signal lines of external devices

Terminal block cover

A cover for preventing electric shock while the power is on

Serial number display

Displays the serial number printed on the rating plate.

20

*1 For details, refer to Error Code List (==~ Page 315, Section 11.4).
*2 For details, refer to Alarm Code List (=5~ Page 324, Section 11.5).
*3 For the signal assignment for the terminal block, refer to (==~ Page 49, Section 6.2).
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Memo
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CHAPTER 3 sPEcIFicATIONS

This chapter describes general specifications, performance specifications, function list, list of /O signals, and list of
buffer memory addresses.

3.1 General Specifications

For the general specifications of the analog I/O module, refer to the following.
L1 The manual "Safety Guidelines" included with the CPU module or head module

22



CHAPTER 3 SPECIFICATIONS

3.2 Performance Specifications

The following table lists the performance specifications of the analog I/O module.

(1) A/D conversion part

Model
Item
L60AD2DA2

Number of analog input channels 2 channels

Voltage -10 to 10VDC (input resistance 1MQ)
Analog input

Current 0 to 20mADC (input resistance 250Q)
Digital outout -16384 to 16383

9 P (with the scaling function used: -32768 to 32767)

Analog input range Digital output value Resolution
0to 10V 0 to 16000 625pV
0to 5V 416pV

0 to 12000
1to 5V 333pVv
Voltage
-10 to 10V -16000 to 16000 625V
I/O characteristics. resolution’! 1 to 5V (Extended mode) -3000 to 13500 333uVv
User range setting (Voltage) -12000 to 12000 321pV2
0 to 20mA 1666nA
0 to 12000
4 to 20mA 1333nA
Current
4 to 20mA (Extended mode) -3000 to 13500 1333nA
User range setting (Current) -12000 to 12000 1287nA™2
Ambient temperature
Analog input range
25+5°C 0 to 55°C
0to 10V
Within £0.2% (+32 digit) Within +£0.3% (+48 digit)
-10 to 10V
Accuracy Voltage 0to 5V
(accuracy of the maximum digital output value)™ 1to 5V
1 to 5V (Extended mode)
Within £0.2% (+24 digit) Within +£0.3% (+36 digit)
0 to 20mA
Current 4 to 20mA
4 to 20mA (Extended mode)
Logging function
80us/channel
Wave output function
Variabl i
ariable c.or.wersmn. 100ps/channel
characteristics function
Conversion speed™® | Variable arithmetic function
Variable conversion 160ps/channel
characteristics function +
variable arithmetic function
PID control function 200us/channel
Absolute maximum input Voltage: +15V, Current: 30mA™

*1 For details on the 1/0 conversion characteristic, refer to the following.
I/O conversion characteristic of A/D conversion (I=5~ Page 425, Appendix 3.1)

*2 Maximum resolution in the user range setting

*3 Except when receiving noise influence.

*4 For details on the conversion speed, refer to the following.
Enable/Disable Setting and Conversion Speed of A/D and D/A Conversion (=5~ Page 81, Section 8.2)

*5 A momentary current value which does not cause damage to internal resistors of the module. The maximum input
current value for constant application is 24mA.
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(2) D/A conversion part

Model
Item
L60AD2DA2
Number of analog output channels 2 channels
Digital input -16384 to 16383
B P (with the scaling functions used: -32768 to 32767)
Voltage -10 to 10VDC (external load resistance value 1kQ to 1MQ)
Analog output
Current 0 to 20mADC (external load resistance value 0 to 600Q2)
Analog output range Digital input value Resolution
0to 5V 416pV
0 to 12000
1to 5V 333uVv
Voltage
-10 to 10V -16000 to 16000 625V
/0 characteristi lution™ "
charactenistics, resolution User range setting (Voltage) -12000 to 12000 319uVv™2
0 to 20mA 1666nA
0 to 12000
Current 4 to 20mA 1333nA
User range setting (Current) -12000 to 12000 696nA™2
Ambient temperature
Analog output range
25+5°C 0 to 55°C
0to 5V
Accuracy Within £0.2% (+10mV) Within £0.4% (+20mV)
. .3 Voltage 1to 5V
(accuracy of the maximum analog output value)
-10 to 10V Within £0.2% (+20mV) Within £0.4% (+40mV)
0 to 20mA
Current Within £0.2% (+40pA) Within £0.4% (+80pA)
4 to 20mA
Normal output
80us/channel
Wave output function
Variable (?or?ver3|on. 100s/channel
characteristics function
Conversion speed™ | Variable arithmetic function
Variable (?or?verswn. 320s/2 channels™
characteristics function +
variable arithmetic function
PID control function 200ps/channel
Output short protection Protected

*1 For details on the 1/O conversion characteristic, refer to the following.

I/O conversion characteristic of D/A conversion ([~ Page 428, Appendix 3.2)

*2 Maximum resolution in the user range setting.

*3 Except when receiving noise influence.

*4 For details on the conversion speed, refer to the following.

Enable/Disable Setting and Conversion Speed of A/D and D/A Conversion (==~ Page 81, Section 8.2)

*5 When the variable arithmetic function or the variable conversion characteristics function + variable arithmetic function is
used, the operation speed for polynomial expressions is 320us. Since each operation result of two polynomial
expressions is output on each D/A conversion channel, D/A conversion is executed at intervals of 320us regardless of
the number of conversion enabled channels. For details, refer to the following.

Variable Arithmetic Function (==~ Page 192, Section 8.19)
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(3) Common part

CHAPTER 3 SPECIFICATIONS

Item

Model

L60AD2DA2

Number of offset/gain settings, number of arithmetic

expression data settings’1
(Flash memory write count)

Up to 100000 counts

Insulation method

Between 1/O terminals and programmable controller power supply: photocoupler isolation
Between I/0O channels: no isolation
Between the external power supply and analog I/O channels: transformer isolation

Withstand voltage

Between I/O terminals and programmable controller power supply: 500VACrms for 1 minute
Between the external power supply and analog I/O: 500VACrms for 1 minute

Insulation resistance

Between I/0 terminals and programmable controller power supply: 500VDC 10MQ or higher

Number of occupied I/O points

16 points (/0O assignment: 16 points for intelligent)

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mm?

Applicable solderless terminal

R1.25-3 (solderless terminals with sleeve are not usable)

External power supply

24VDC +20%, -15%

Ripple, spike 500mVP-P or lower

Inrush current: 5.0A, 1000us or shorter

Current consumption: 0.12A

Internal current consumption (5VDC) 0.17A
Weight 0.22kg
*1 If the number of offset/gain settings exceeds 100000 times, an error (error code: 170) occurs.
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3.2.1 Number of parameter settings

26

Set the initial settings of the analog I/0 module and the parameter settings of the auto refresh setting so that the
number of parameters, including those of other intelligent function modules, does not exceed the number of
parameters that can be set in a CPU module.

For the maximum number of parameters that can be set in a CPU module (maximum number of parameter settings),
refer to the following.

L[] MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

L[] MELSEC-L CC-Link IE Field Network Head Module User's Manual

(1) Number of parameters of the analog I/0 module

The following number of parameters can be set in a single analog 1/0 module.

Target module Initial setting Auto refresh setting

L60AD2DA2 12 31 (maximum)

(2) Checking method
The maximum number of the parameter settings and the number of the parameter settings set for an intelligent

function module can be checked with the following operation.

‘“@ Project window = [Intelligent Function Module] = right-click
= [Intelligent Function Module Parameter List]

Intelligent Function Module Parameter List g|

Inkelligent Function Module Parameter Setting Status

®Y Address Module Mare
aoio La0aDz20a2

Auko RefreshiCount) ~
[ Setting Exist(7)

[T~ > > T

Intelligent Function Module Parameter Setting Count Tokal

Inikial I(Max:2048) l Auko Refresh l (Max: 1024) l
7y 7y
Close |

1) 2) 3) 4)
No. Description
1) The total number of the parameters in the initial settings selected on the window
2) The maximum number of the parameter settings in the initial settings
3) The total number of the parameters in the auto refresh settings selected on the window
4) The maximum number of the parameter settings in the auto refresh settings




3.3

CHAPTER 3 SPECIFICATIONS

Function List

The following table lists the functions of the analog I/0 module.

(1) Functions of A/D conversion

Item

Description

Reference

A/D conversion enable/disable function

This function sets whether to enable or disable the A/D conversion for each channel.
Disabling the A/D conversion for unused channels reduces the A/D conversion cycle.

Page 85, Section 8.4

Sampling processing

Analog input values are converted into digital at every sampling cycle and stored in the
buffer memory as digital output values.

Page 86, Section 8.5
Q)]

Time
average

A/D conversion is performed for a set period of time and averaging processing is
performed on the total value excluding the maximum and the minimum values. The
values obtained in averaging processing are stored in the buffer memory. The number
of processing times within a set period of time changes depending on the number of
channels where A/D conversion is enabled.

Page 86, Section 8.5
(2) (a)

A/D conversion
method Averaging

. Count
processing

average

A/D conversions are performed a set number of times and averaging processing is
performed on the total value excluding the maximum and the minimum values. The
values obtained in averaging processing are stored in the buffer memory. The time
taken for the mean value calculated through average processing to be stored in the
buffer memory changes depending on the number of channels where A/D conversion is
enabled.

Page 87, Section 8.5
(2) (b)

Moving
average

The average of a specified number of digital output values is calculated at every
sampling cycle and is stored in the buffer memory. Because the target set of values for
averaging processing shifts to another to involve a subsequent value at every sampling
processing, the latest digital output values can be always obtained.

Page 88, Section 8.5
2)(c)

Range switching function

The input range to use can be selected from the following ranges:

* Industrial shipment range (4 to 20mA, 0 to 20mA, 1 to 5V, 0 to 5V, -10 to 10V, 0 to
10V)

* User range setting (Current), user range setting (Voltage)

» Extended mode range (4 to 20mA (Extended mode), 1 to 5V (Extended mode))

Page 55, Section 7.2

Input range extension function

This function extends the input range of 4 to 20mA and that of 1 to 5V. By combining
this function with the input signal error detection function, simple disconnection
detection can be executed.

Page 91, Section 8.6

Maximum value/minimum value hold
function

This function stores the maximum digital value and minimum digital output value in the
buffer memory for each channel. When the scaling function (A/D conversion) is used,
the maximum scaling value and minimum scaling value are stored.

Page 92, Section 8.7

Input signal error detection function

This function outputs an alarm when the analog input value exceeds a preset range.

Page 93, Section 8.8

Scaling function (A/D conversion)

This function performs scale conversion on the digital output values. The values are
converted within the range between a specified A/D conversion scaling upper limit
value and A/D conversion scaling lower limit value. The program for scale conversion
can be omitted.

Page 100, Section 8.9

Logging function

This function can log (record) 10000 digital output values or the scaling values for each
channel.

Page 106, Section 8.10
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(2) Functions of D/A conversion

Item Description Reference
DJA conversion enable/disable function This function sets whether to enable or disable D/A conversion for each channel. Page 125,
Disabling the D/A conversion for unused channels reduces the D/A conversion cycle. Section 8.12
This function sets whether to output the D/A converted value or the offset value, for
. . Page 126,
D/A output enable/disable function each channel. Section 8.13
The conversion speed is a constant, regardless of the output enable/disable status. '
The output range to use can be selected from the following ranges: Page 55
Range switching function * Industrial shipment range (4 to 20mA, 0 to 20mA, 1 to 5V, 0 to 5V, -10 to 10V) Secﬁon 7'2
« User range setting (Current), user range setting (Voltage) '
This function sets whether to hold the output analog value (HOLD) or clear the output Page 127
Analog output HOLD/CLEAR function analog value (CLEAR) when the CPU module operating status is RUN, STOP, or stop Secgon s 1'4
error. '
Analog output test when CPU module is in STOP | When the CPU module is in STOP operation status, forcibly turning on CHO Output Page 132,
status enable/disable flag (Y3, Y4) outputs the D/A-converted analog value. Section 8.15
This function performs scale conversion on the digital output values. The values are
Scaling function (D/A conversion) converted within the ralnge betyveen a splec.ified D/A conversion scaling upper Iimit. Page 134,
value and D/A conversion scaling lower limit value. The program for scale conversion Section 8.16
can be omitted.
. . This function outputs a warning when the digital input value exceeds the warning Page 141,
Warning output function o . . .
output upper limit value or becomes less than the warning output lower limit value. Section 8.17
This function imports the prepared wave data (digital input value) and outputs the data
(analog value) in the set conversion cycle.
A faster and smoother control than a program is achieved by the automatic output of
) the control wave data registered in the analog I/0 module for the analog (torque) Page 144,
Wave output function . . L . . .
control such as pressing machines and injection molding units. The control can be Section 8.18
executed only by registering the wave data to the analog I/O module. Therefore, the
program-less control is available for the repeat control such as the line control, and
man-hours for programming can be reduced.
This function changes addresses and data values to be output to change the analog
output flexibly at any timing when the wave output function is used. Page 183,

Wave output step action function

This function is useful for the analog output test when the wave output function is used
and for debugging the wave output function.

Section 8.18.4
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(3) Common functions

Item Description Reference
This function executes polynomial operations in the analog I/O module. For the polynomial
expressions, any combination of parentheses, operators, constants set by users, and data Page 192
Free Operation Function stored in the buffer memory can be used. Secgon 8 1'9
When conversion is enabled for a D/A conversion channel, operation results are output in ’
analog.
Conventionally, the 1/0 conversion characteristic of the analog 1/0 module (A/D conversion Page 212
Variable conversion characteristics function and D/A conversion) is indicated with a straight line connecting the offset value and the Sectgi]on 8 2’0
gain value. However, with this function, the conversion characteristic can be set by users. ’
Variable conversion characteristics function + | This function executes the operation for digital values converted according to variable Page 239,
variable arithmetic function conversion characteristics with polynomial expressions registered by users. Section 8.21
Using this function, an analog input signal from a sensor (such as pressure and flow rate)
is input to the module as the process value (PV) (16-bit signed binary) and the PID Page 246
PID control function operation is performed in the module so that the input value reaches the set value (SV). Sectgi]on 8 2’2
The manipulated value (MV) calculated in the PID operation is output to an external '
operation device as an analog value of current or voltage.
This signal turns on when the external power supply 24VDC is supplied.
When External power supply READY flag (X7) is off, A/D conversion processing and D/A
conversion processing are not performed. The following operations are performed.
Page 345,

External power supply READY flag (X7)

The digital output value and the scaling value stored before External power
conversion | | sypply READY flag (X7) turns off are held.

D/IA .
The analog output value becomes 0V/OmA regardless of other settings.

Appendix 1.1 (3)

This function stores errors and alarms that occurred in the analog I/O module in the buffer

. Page 269,
Error log function memory. Section 8.23
Atotal of 16 errors and alarms can be stored. '
. . This function collects errors and alarms that occurred in the analog I/0 module and stores Page 272,
Module error collection function -
them to the CPU module. Section 8.24
Page 273,
Error clear function This function clears errors that occur using the system monitor. g
Section 8.25
. ) . ) . ) Page 274,
Savelrestoration of offset/gain value This function can save and restore the offset/gain value of the user range setting. Section 8.26
. . . . . - Page 61,
Offset/gain setting This function compensates for errors in analog output values and digital output values. Section 7.5
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(4) Use of functions with the variable arithmetic function, variable conversion

characteristics function, or PID control function

When the variable arithmetic function, variable conversion characteristics function, or PID control function is

used, the following functions cannot be used. Or, there are the following conditions for the use.
O: Available, A: Available with conditions, X: Not available

Unavailable function or function available with

conditions

Free Operation
Function

Free Conversion
Characteristics
Function

Variable conversion
characteristics
function + variable
arithmetic function

PID control function

A/D

Range switching function

A (The user range
cannot be used.)

A (The user range

cannot be used.)*1

A (The user range

cannot be used.)’1

A (The user range
cannot be used.)

A (The time average

) A/D conversion method O O O and count average
conversion cannot be used.)
Scaling function (A/D conversion) (@) A2 A2 @)
Logging function X X X X
. . A (The user range A (The user range A (The user range A (The user range
Range switching function N
cannot be used.) cannot be used.) 1 cannot be used.) cannot be used.)
D/A ) Scaling function (D/A conversion) x NG X x
conversion
Wave Output Function X X X X
Wave output step action function X X X X
Offset/gain setting X X X X
Common Save/restoration of offset/gain
X X X X

value

30

*1 The following user ranges are available according to the set value of Variable conversion characteristics table selection

(Un\G4100).

* Analog input (0): The user range of D/A conversion is available.
» Analog output (1): The user range of A/D conversion is available.

*2 The following functions are available according to the set value of Variable conversion characteristics table selection

(Un\G4100).

* Analog input (0): The scaling function (D/A conversion) is available.

» Analog output (1): The scaling function (A/D conversion) is available.



3.4

I/0 Signal List
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The following table lists the 1/0O signals.

For details of the I/O signals, refer to the following.
» Details of I/0 Signals (==~ Page 344, Appendix 1)

Input signal Output signal
Device number Signal name Device number Signal name
X0 Module READY YO
X1 Y1 Use prohibited
X2 Y2
X3 Use prohibited Y3 CHS3 Output enable/disable flag
X4 Y4 CH4 Output enable/disable flag
X5 Y5 Use prohibited
X6 Set value change completed flag Y6 Set value change request
X7 External power supply READY flag Y7 Use prohibited
X8 Warning output signal Y8 Warning output clear request
X9 Operating condition setting completed flag Y9 Operating condition setting request
XA Offset/gain setting mode flag/Arithmetic expression YA User range write request/Arithmetic expression
data write status flag data write request
XB Channel change completed flag YB Channel change request
XC Input signal error detection signal YC Use prohibited
XD :\llzlaagximum value/minimum value reset completed YD Maximum value/minimum value reset request
XE A/D conversion completed flag YE Use prohibited
XF Error flag YF Error clear request

Point />

® The I/O number (X/Y) described above shows the case that the start I/O number of the analog I/0O module is set to "0".

® Do not use the "Use prohibited" signals shown above because the system uses them.
If users use (turn on) the signals, the functions of the analog I/O module cannot be guaranteed.
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3.5

List of Buffer Memory Addresses

The following table lists the buffer memory addresses of the analog I/O module.

For details of the buffer memory, refer to the following.
» Details of Buffer Memory Addresses (1=~ Page 354, Appendix 2)

Point/’

Do not write data to the system areas and read-only areas in the buffer memory.

Writing data to these areas may lead the module to malfunction.

(1) Un\GO to Un\G4799

Item enabled by

Address Address . Read/Write turning on and off
(decimal) | (hexadecimal) Name Default” "2 Operating condition
setting request (Y9)
0 OH A/D conversion enable/disable setting 0003H R/W O
1 1H CH1 Time Average/Count Average/Moving Average 0 R/W O
2 2H CH2 Time Average/Count Average/Moving Average 0 R/W O
3to9 3H to 9H System area — — —
10 AH A/D conversion completed flag 0000H R —
1 BH CH1 Digital output value 0 R —
12 CH CH2 Digital output value 0 R —
13to0 18 DH to 12H System area — — —
19 13H Latest error code 0 R —
20 14H Setting range 0000H R —
21 15H Function selection monitor 0 R —
22 16H Offset/gain setting mode Offset specification 0000H R/W —
23 17H Offset/gain setting mode Gain specification 0000H RIW —
24 18H Averaging process setting 0000H R/W O
25 19H
System area — — —
26 1AH
27 1BH Input signal error detection setting 0000H R/W O
28 1CH
System area — — —
29 1DH
30 1EH CH1 Maximum value 0 R —
31 1FH CH1 Minimum value 0 R —
32 20H CH2 Maximum value 0 R —
33 21H CH2 Minimum value 0 R —
34 t0 48 22H to 30H System area — — —
49 31H Input signal error detection flag 0000H R —
50 to 52 32H to 34H System area — — —
53 35H A/D conversion scaling enable/disable setting 0003H R/W O
54 36H CH1 Scaling value 0 —
55 37H CH2 Scaling value 0 —
56 to 61 38H to 3DH System area — — —
62 3EH CH1 A/D conversion scaling lower limit value 0 R/W O
63 3FH CH1 A/D conversion scaling upper limit value 0 R/W O
64 40H CH2 A/D conversion scaling lower limit value 0 R/W O
65 41H CH2 A/D conversion scaling upper limit value 0 R/W O
66 to 141 42H to 8DH System area — — —
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CHAPTER 3 SPECIFICATIONS

Item enabled by
Address Address . Read/Write turning on and off
(decimal) | (hexadecimal) Name Default” 2 Operating condition
setting request (Y9)

142 8EH CH1 Input signal error detection setting value 50 R/W O
143 8FH CH2 Input signal error detection setting value 50 R/W O
144 to 157 90H to 9DH System area — — —

158 9EH
Mode switching setting 0 R/W O

159 9FH
160 to 199 AOH to C7H System area — — —
200 C8H Pass data classification setting 0 R/W O
201 C9H System area — — —
202 CAH CH1 Industrial shipment settings offset value 0 R/W —
203 CBH CH1 Industrial shipment settings gain value 0 R/W —
204 CCH CH2 Industrial shipment settings offset value 0 R/W —
205 CDH CH2 Industrial shipment settings gain value 0 R/W —
206 CEH CH3 Industrial shipment settings offset value 0 R/W —
207 CFH CH3 Industrial shipment settings gain value 0 R/W —
208 DOH CH4 Industrial shipment settings offset value 0 R/W —
209 D1H CH4 Industrial shipment settings gain value 0 R/W —
210 D2H CH1 User range settings offset value 0 R/W —
21 D3H CH1 User range settings gain value 0 R/W —
212 D4H CH2 User range settings offset value 0 R/W —
213 D5H CH2 User range settings gain value 0 R/W —
214 D6H CH3 User range settings offset value 0 R/W —
215 D7H CH3 User range settings gain value 0 R/W —
216 D8H CH4 User range settings offset value 0 R/W —
217 D9H CH4 User range settings gain value 0 R/W —

218 to 999 DAH to 3E7H | System area — — — 3
1000 3E8H CH1 Logging enable/disable setting 1 R/W O 5
1001 3E9H CH2 Logging enable/disable setting 1 R/W O [}

1?85;0 3EAH to 3EFH | System area — — — %
1008 3FOH CH1 Logging hold request 0 R/W — %
1009 3F1H CH2 Logging hold request 0 R/W — §

1(1)(1)(1);0 3F2H to 3F7H | System area — — — g
1016 3F8H CH1 Logging hold flag 0 R — %
1017 3F9H CH2 Logging hold flag 0 R — @

1?;2;’ 3FAH to 3FFH | System area - — —

1024 400H CH1 Logging data setting 1 R/W O
1025 401H CH2 Logging data setting 1 R/W O
1?(2);“) 402H to 407H | System area - - -
1032 408H CH1 Logging cycle setting value 4 R/W O
1033 409H CH2 Logging cycle setting value 4 R/W O
1?2: ;O 40AH to 40FH | System area — — —
1040 410H CH1 Logging cycle unit setting 1 R/W O
1041 411H CH2 Logging cycle unit setting 1 R/W O
1(1)342;;0 412H1to 417H | System area - — —
1048 418H CH1 Logging points after trigger 5000 R/W O
1049 419H CH2 Logging points after trigger 5000 R/W O
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Item enabled by

Address Address " Read/Write turning on and off

(decimal) | (hexadecimal) Name Default” *2 Operating condition

setting request (Y9)
1?22:’ 41AH to 41FH | System area — — —
1056 420H CH1 Level trigger condition setting 0 R/W O
1057 421H CH?2 Level trigger condition setting 0 R/W O
1?22;0 422H to 427H | System area — — —
1064 428H CH1 Trigger data 54 R/W O
1065 429H CH2 Trigger data 55 R/W O
1?33 1to 42AH to 42FH | System area — — —
1072 430H Level data 0 0 R/W —
1073 431H Level data 1 0 R/W —
1074 432H Level data 2 0 R/W —
1075 433H Level data 3 0 R/W —
1076 434H Level data 4 0 R/W —
1077 435H Level data 5 0 R/W —
1078 436H Level data 6 0 R/W —
1079 437H Level data 7 0 R/W —
1080 438H Level data 8 0 R/W —
1081 439H Level data 9 0 R/W —
1082 43AH CH1 Trigger setting value 0 R/W O
1083 43BH CH2 Trigger setting value 0 R/W O
1?2‘; gto 43CH to 441H | System area — — —
1090 442H CH1 Head pointer 0 —
1091 443H CH2 Head pointer 0 —
1?3;;0 444H to 449H | System area — — —
1098 44AH CH1 Latest pointer 0 —
1099 44BH CH2 Latest pointer 0 R —
1100 to 1105 | 44CH to 451H | System area — — —
1106 452H CH1 Number of logging data 0 R —
1107 453H CH2 Number of logging data 0 R —
1108 to 1113 | 454H to 459H | System area — — —
1114 45AH CH1 Trigger pointer 0 R —
1115 45BH CH2 Trigger pointer 0 R —
1116 to 1121 | 45CH to 461H | System area — — —
1122 462H (s) 0 R —
1123 463H CH1 Logging cycle monitor value (ms) 0 R —
1124 464H (us) 0 R —
1125 465H (s) 0 R —
1126 466H CH2 Logging cycle monitor value (ms) 0 R —
1127 467H (us) 0 R —
1128 to 1145 | 468H to 479H | System area — — —
1146 47AH CH1 Logging status monitor value 000FH R —
1147 47BH CH2 Logging status monitor value 000FH R —

1148 to 1153

47CH to 481H

System area
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CHAPTER 3 SPECIFICATIONS

Item enabled by

Address Address . Read/Write turning on and off
(decimal) | (hexadecimal) Name Default” 2 Operating condition
setting request (Y9)
1154 4891 E;s;te\/;/l? digits of tI_haesty:rav;(r) digits of 0 R _
1155 483H CH1 Trigger Month Day 0 —
detection time
1156 484H Hour Minute 0 —
1157 485H Second Day of the week 0 R —
1158 486H :;i;s;;v;? digits of tl_ha:tytev:: digits of 0 R _
1159 487H CH2 Trigger Month Day 0 R —
detection time
1160 488H Hour Minute 0 R —
1161 489H Second Day of the week 0 R —
1162 to 1999 | 48AH to 7CFH | System area — — —
2000 7DOH D/A conversion enable/disable setting 000CH R/W O
2001 7D1H
System area — — —
2002 7D2H
2003 7D3H CH3 Digital input value 0 R/W —
2004 7D4H CH4 Digital input value 0 R/W —
228?;0 7D5H to 7DCH | System area — — —
2013 7DDH CH3 Set value check code 0000H —
2014 7DEH CH4 Set value check code 0000H —
22:)2;0 7DFH to 7E7H | System area — — —
2024 TE8H Offset/gain adjustment value specification 0 R/W —
2025 TE9H System area — — —
2026 TEAH HOLD/CLEAR function setting 0000H R —
zgiz ;0 7EBH to 7FEH | System area - — —
2047 7FFH Warning output setting 000CH R/W O
2048 800H Warning output flag 0000H R —
2232;0 801H to 804H | System area — — —
2053 805H D/A conversion scaling enable/disable setting 000CH R/W O
2222;0 806H to 809H | System area — — —
2058 80AH CH3 D/A conversion scaling lower limit value 0 R/W O
2059 80BH CH3 D/A conversion scaling upper limit value 0 R/W O
2060 80CH CHA4 D/A conversion scaling lower limit value 0 R/W O
2061 80DH CHA4 D/A conversion scaling upper limit value 0 R/W O
zggz ;O 80EH to 829H | System area — — —
2090 82AH CH3 Warning output upper limit value 0 R/W O
2091 82BH CH3 Warning output lower limit value 0 R/W O
2092 82CH CH4 Warning output upper limit value 0 R/W O
2093 82DH CH4 Warning output lower limit value 0 R/W O
2223:0 82EH to BB9H | System area — — —
3002 BBAH CH3 Wave output start/stop request 0 R/W —
3003 BBBH CH4 Wave output start/stop request 0 R/W —
3004 to BBCH to System area _ _ _
3009 BC1H
3010 BC2H CH3 Output setting during wave output stop 1 R/W O
3011 BC3H CH4 Output setting during wave output stop 1 R/W O
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Item enabled by

Address Address e Read/Write turning on and off
A " Name Default 2 A -
(decimal) | (hexadecimal) Operating condition
setting request (Y9)
3012 to
3017 BC4H to BC9H | System area — — —
3018 BCAH CH3 Output value during wave output stop 0 R/W O
3019 BCBH CH4 Output value during wave output stop 0 R/W O
3020 to BCCH to System area - o o
3027 BD3H Y
3028 BD4H CH3 Wave pattern start address setting (L)
5000 R/IW @)
3029 BD5SH CH3 Wave pattern start address setting (H)
3030 BD6H CH4 Wave pattern start address setting (L)
5000 RIW @)
3031 BD7H CH4 Wave pattern start address setting (H)
3032 to
3043 BD8H to BE3H | System area
3044 BE4H CH3 Wave pattern data points setting (L)
0 RIW @)
3045 BE5SH CH3 Wave pattern data points setting (H)
3046 BE6H CH4 Wave pattern data points setting (L)
0 R/W @)
3047 BE7H CH4 Wave pattern data points setting (H)
3048 to
3057 BE8H to BF1H | System area
3058 BF2H CH3 Wave pattern output repetition setting 1 R/W O
3059 BF3H CH4 Wave pattern output repetition setting 1 R/W O
3060 to
3065 BF4H to BF9H | System area — — —
3066 BFAH CH3 Constant for wave output conversion cycle 1 R/W O
3067 BFBH CH4 Constant for wave output conversion cycle 1 R/W O
3068 to
3071 BFCH to BFFH | System area — — —
3072 COOH Step action wave output request 0 R/W —
3073 to
3081 CO01H to CO9H | System area — — —
3082 COAH CH3 Wave output step action movement amount 0 R/W —
3083 COBH CH4 Wave output step action movement amount 0 R/W —
3084 to COCH to Svstem area _ _ _
3101 C1DH v
3102 C1EH CH3 Wave output status monitor 0 R —
3103 C1FH CH4 Wave output status monitor 0 R —

3104 to 3111 | C20H to C27H | System area — — —
3112 C28H CH3 Wave output conversion cycle monitor (L)

0 R —
3113 C29H CH3 Wave output conversion cycle monitor (H)
3114 C2AH CH4 Wave output conversion cycle monitor (L)

0 R —
3115 C2BH CH4 Wave output conversion cycle monitor (H)

3116 to 3125 | C2CH to C35H | System area — — —
3126 C36H CH3 Wave pattern output count monitor 0 R —
3127 C37H CH4 Wave pattern output count monitor 0 R —

3128 to
3135 C38H to C3FH | System area — — —
3136 C40H CH3 Wave output current address monitor (L)
0 R —
3137 C41H CH3 Wave output current address monitor (H)
3138 C42H CH4 Wave output current address monitor (L)
0 R —
3139 C43H CH4 Wave output current address monitor (H)
3140 to
3149 C44H to C4DH | System area — — —
3150 C4EH CH3 Wave output current digital value monitor 0 R —
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CHAPTER 3 SPECIFICATIONS

Item enabled by
Address Address e Read/Write turning on and off
" A Name Default o , -
(decimal) (hexadecimal) Operating condition
setting request (Y9)
3151 C4FH CH4 Wave output current digital value monitor 0 R —
3152 to
3159 C50H to C57H | System area — — —
3160 C58H CH3-Wave output digital value outside the range Address
monitor (L)
— - 0 R —
3161 C59H CH3-Wave output digital value outside the range Address
monitor (H)
3162 C5AH CH4-Wave output digital value outside the range Address
monitor (L)
— - 0 R —
3163 C5BH CH4-Wave output digital value outside the range Address
monitor (H)
3164 to
3175 C5CH to C67H | System area — — —
3176 C68H CH3 Wave output warning Address monitor (L)
0 R —
3177 C69H CH3 Wave output warning Address monitor (H)
3178 C6AH CH4 Wave output warning Address monitor (L)
0 R —
3179 C6BH CH4 Wave output warning Address monitor (H)
3180 to
3999 C6CH to FOFH | System area — — —
4000 FAOH Arithmetic expression1 Variable arithmetic value (L) 0 R —
4001 FA1H Arithmetic expression1 Variable arithmetic value (H) 0 R —
4002 FAZH Arlth-metlc expression1 Variable arithmetic decimal point 0 R _
monitor
4003 FA3H Arithmetic expression1 Variable arithmetic value for analog 0 R _
output
4004 FA4H Arithmetic expression2 Variable arithmetic value (L) 0 R —
4005 FA5H Arithmetic expression2 Variable arithmetic value (H) 0 R — ™
4006 FAGH Arith'metic expression2 Variable arithmetic decimal point 0 R o (:n
monitor 28
o
- - - : - : S
4007 FAZH Arithmetic expression2 Variable arithmetic value for analog 0 R o o
output 5
@
4008 to FA8H to =
Syst — _ _ =
4097 1001H ysiem area o
4098 1002H 0 RIW — S
Arithmetic expression data write setting N
4099 1003H 0 R/W — E
aQ
4100 1004H Variable conversion characteristics table selection 0 R/W O §
4101 1005H Variable conversion characteristics range setting 0 R/W O §
4102 to 1006H to Svstem area - o o
4109 100DH v
4110 100EH Rout.e1 Variable conversion characteristics conversion value 0 R o
monitor
4111 100FH Rout.e1 Variable conversion characteristics digital value 0 R _
monitor
4112 1010H Rout‘e1 Variable conversion chéracterlstlcs digital value 0 R _
outside the range address monitor (L)
4113 1011H Rout.e1 Variable conversion cha.ractenstlcs digital value 0 R _
outside the range address monitor (H)
4114 1012H Rout-e1 Variable conversion characteristics warning address 0 R _
monitor (L)
4115 1013H Rout-e1 Variable conversion characteristics warning address 0 R _
monitor (H)
1014H to
4116 to 4119 1017H System area — — —
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Item enabled by

Address Address " Read/Write turning on and off
(decimal) | (hexadecimal) Name Default” *2 Operating condition
setting request (Y9)
4120 1018H Rout‘e2 Variable conversion characteristics conversion value 0 R _
monitor
4121 1019H Rout‘e2 Variable conversion characteristics digital value 0 R _
monitor
4122 101AH RouFeZ Variable conversion che.zracteristics digital value 0 R _
outside the range address monitor (L)
a2 |0 e adcress ot () 0 R -
4124 101CH Ezt:]tifi\(/f)riable conversion characteristics warning address 0 R _
4125 101DH Ezt:]tifi\(/s;iable conversion characteristics warning address 0 R o
4126 to 101EH to System area - o -
4299 10CBH
4300 10CCH Loop1 Control mode monitor 0 R —
4301 10CDH Loop1 Manipulated value (MV) 0 R —
4302 10CEH Loop1 Output conversion value 0 R —
4303 10CFH Loop1 Auto-tuning status 0 R —
4304 to 10DOH to System area - o o
4319 10DFH
4320 10EOH Loop1 Control mode switching 0 R/W —
4321 10E1H Loop1 Control cycle setting 10 R/W O
4322 10E2H Loop1 Set value (SV) setting 0 R/W —
4323 10E3H Loop1 Proportional gain (P) setting 100 R/W —
4324, 4325 | 10E4H, 10E5H | Loop1 Integral time (1) setting 1000 R/W —
4326 10E6H Loop1 Derivative time (D) setting 0 R/W —
4327 10E7H Loop1 Gap width setting 0 R/W O
4328 10E8H Loop1 Gap gain setting 100 R/W O
4329 10E9H Loop1 Two-degree-of-freedom parameter alpha setting 0 R/W O
4330 10EAH Loop1 Two-degree-of-freedom parameter beta setting 100 R/W O
4331 10EBH Loop1 Derivative gain setting 800 R/W O
4332 10ECH Loop1 Variable speed integral judgment value A setting 0 R/W O
4333 10EDH Loop1 Variable speed integral judgment value B setting 10500 R/W O
4334 10EEH Loop1 Forward/reverse action setting 0 R/W O
4335 10EFH Loop1 Filter coefficient 0 R/W O
4336 10FOH Loop1 Upper limit output limiter setting 10000 R/W O
4337 10F1H Loop1 Lower limit output limiter setting 0 R/W @]
4338 10F2H Loop1 Output variation limiter setting 0 R/W O
4339 10F3H Loop1 MAN output setting 0 R/W —
4340 10F4H Loop1 Output shifting amount to conversion value 0 R/W —
4341 10F5H Loop1 PID continuation flag on HOLD 0 R/W O
4342 to 10F6H to System area - o o
4359 1107H
4360 1108H Loop1 Auto-tuning execution command 0 R/W —
4361 1109H Loop1 Auto-tuning timeout time 100 R/W O
4362 110AH Loop1 Auto-tuning hysteresis 100 RIW @)
4363 110BH Loop1 Auto-tuning output upper limit value 10000 R/W O
4364 110CH Loop1 Auto-tuning output lower limit value 0 R/W O
4365 110DH Loop1 Auto-tuning control type setting 0 R/W O
4366 to 110EH to System area _ _ _
4379 111BH
4380 111CH Loop2 Control mode monitor 0 R —
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Item enabled by

Address Address . Read/Write turning on and off
(decimal) | (hexadecimal) Name Default” 2 Operating condition
setting request (Y9)
4381 111DH Loop2 Manipulated value (MV) 0 —
4382 111EH Loop2 Output conversion value 0 —
4383 111FH Loop2 Auto-tuning status 0 —
4384 to 1120H to System area _ _ _
4399 112FH
4400 1130H Loop2 Control mode switching 0 R/W —
4401 1131H Loop2 Control cycle setting 10 R/W O
4402 1132H Loop2 Set value (SV) setting 0 R/W —
4403 1133H Loop2 Proportional gain (P) setting 100 R/W —
4404, 4405 1134H, 1135H | Loop2 Integral time (1) setting 1000 R/W —
4406 1136H Loop2 Derivative time (D) setting 0 R/W —
4407 1137H Loop2 Gap width setting 0 R/W O
4408 1138H Loop2 Gap gain setting 100 R/W O
4409 1139H Loop2 Two-degree-of-freedom parameter alpha setting 0 R/W O
4410 113AH Loop2 Two-degree-of-freedom parameter beta setting 100 R/W O
4411 113BH Loop2 Derivative gain setting 800 R/W @)
4412 113CH Loop2 Variable speed integral judgment value A setting 0 R/W O
4413 113DH Loop2 Variable speed integral judgment value B setting 10500 R/W O
4414 113EH Loop2 Forward/reverse action setting 0 R/W O
4415 113FH Loop2 Filter coefficient 0 R/W O
4416 1140H Loop2 Upper limit output limiter setting 10000 R/W O
4417 1141H Loop2 Lower limit output limiter setting 0 R/W O
4418 1142H Loop2 Output variation limiter setting 0 R/W O
4419 1143H Loop2 MAN output setting 0 R/W —
4420 1144H Loop2 Output shifting amount to conversion value 0 R/W —
4421 1145H Loop2 PID continuation flag on HOLD 0 R/W O
4422 to 1146H to System area o o -
4439 1157H
4440 1158H Loop2 Auto-tuning execution command 0 R/W —
4441 1159H Loop2 Auto-tuning timeout time 100 R/W O
4442 115AH Loop2 Auto-tuning hysteresis 100 R/W O
4443 115BH Loop2 Auto-tuning output upper limit value 10000 R/W O
4444 115CH Loop2 Auto-tuning output lower limit value 0 R/W O
4445 115DH Loop2 Auto-tuning control type setting 0 R/W O
4446 to 115EH to System area - o o
4459 116BH
4460 116CH PID operation expression selection monitor 0 R —
4461 to 116DH to System area - o o
4699 125BH
4700 125CH CH1 A/D conversion status 0 R —
4701 125DH CH2 A/D conversion status 0 R —
4702 to 125EH to System area - - o
4709 1265H
4710 1266H CH1 Analog input monitor 0 R —
4711 1267H CH1 Analog input monitor unit 0 R —
4712 1268H CH2 Analog input monitor 0 R —
4713 1269H CH2 Analog input monitor unit 0 R —
4714 to 126AH to System area _ _ _
4749 128DH
4750 128EH CH3 D/A conversion status 0 R —
4751 128FH CH4 D/A conversion status 0 —
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Item enabled by

Address Address e Read/Write turning on and off
q " Name Default 2 A -
(decimal) | (hexadecimal) Operating condition
setting request (Y9)
4752 to 1290H to System area _ _ _
4759 1297H v
4760 1298H CH3 Analog output command value 0 R —
4761 1299H CH3 Analog output command value unit 0 R —
4762 129AH CH4 Analog output command value 0 R —
4763 129BH CH4 Analog output command value unit 0 R —
4764 to 129CH to Svstem area - _ _
4799 12BFH v
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*1 The default value is a value to be set after power-on or after resetting the CPU module.

*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable



(2) Error history (Un\G4800 to Un\G4999)

CHAPTER 3 SPECIFICATIONS

Item enabled by

Address Address e Read/Write turning on and off
; q Name Default g ; i
(decimal) (hexadecimal) Operating condition
setting request (Y9)
4800 12COH Latest address of error history 0 R —
4801 to 12C1H to Svstem area o _ .
4809 12COH y
4810 12CAH Error code 0 R
4811 12CBH First two digits Last two digits 0 R
of the year of the year
4812 12CCH Month Day 0 R
Error time
4813 12CDH No.1 Hour Minute 0 R -
4814 12CEH Second Day of the 0 R
week
4815 to 12CFH to Svstem area _ _
4819 12D3H v
4820 to 12D4H to
4829 12DDH No.2 Same as No. 1 —
4830 to 12DEH to
4839 12E7H No.3 Same as No. 1 —
4840 to 12E8H to
4849 12E1H No.4 Same as No. 1 —
4850 to 12F2H to
4859 12FBH No.5 Same as No. 1 —
4860 to 12FCH to
No. No. 1 —
4869 1305H 06 Same as No
4870 to 1306H to
4879 130FH No.7 Same as No. 1 —
4880 to 1310H to
No. No. 1 —
4889 1319H o8 Same as No
4890 to 131AH to
No. No. 1 —
4899 1323H 09 Same as No
4900 to 1324H to
4909 132DH No.10 Same as No. 1 —
4910 to 132EH to
4919 1337H No.11 Same as No. 1 —
4920 to 1338H to
4929 1341H No.12 Same as No. 1 —
4930 to 1342H to
4939 134BH No.13 Same as No. 1 —
4940 to 134CH to
4949 1355H No.14 Same as No. 1 —
4950 to 1356H to
4959 135EH No.15 Same as No. 1 —
4960 to 1360H to
4969 1369H No.16 Same as No. 1 —
4970 to 136AH to Svstem area _ . _
4999 1387H v

*1 The default value is a value to be set after power-on or after resetting the CPU module.
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*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable
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(3) Un\G5000 to Un\G54999

(a) When the logging function is used

The following each table shows the assignment of the buffer memory addresses Un\G5000 to Un\G54999
separately for the use of the logging function, wave output function, variable arithmetic function, or variable
conversion characteristics function. Because these functions cannot be used together, arrange read and write
operations according to the function in use. Note that when the variable conversion characteristics function +
variable arithmetic function is used, the combination of the following (c) and (d) is used.

Item enabled by

Address Address - Read/Write turning on and off
A 3 Name Default ,2 A -
(decimal) (hexadecimal) Operating condition
setting request (Y9)
5000 to 1388H to .
14999 3A97H CH1 Logging data 0 R
15000 to 3A98H to .
24999 61A7H CH2 Logging data 0 R
25000 to 61A8H to Svstem area o o _
54999 D6D7H v

(b) When the wave output function is used

*1 The default value is a value to be set after power-on or after resetting the CPU module.

2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable

Item enabled by

Address Address o Read/Write turning on and off
q - Name Default 2 A -
(decimal) (hexadecimal) Operating condition
setting request (Y9)
5000 to 1388H to ’
54999 DED7H Wave data registry area 0 R/W

(c) When the variable arithmetic function is used

*1 The default value is a value to be set after power-on or after resetting the CPU module.
*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable

Item enabled by
Address Address Name Default™! Read/Write'2 turning on and off
(decimal) (hexadecimal) Operating condition
setting request (Y9)
5000 to 1388H to System area o o o
54999 D6D7H

42

*1 The default value is a value to be set after power-on or after resetting the CPU module.

*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable



CHAPTER 3 SPECIFICATIONS

(d) When the variable conversion characteristics function is used

Item enabled by
turning on and off

Address Address Name Default™! T
(decimal) (hexadecimal) S Gl Operating condition
setting request (Y9)
5000 to 1388H to . -
37000 9088H Conversion characteristics table 0 R/W
37001 to 9089H to Svstem area _ - _
54999 D6D7H y

*1 The default value is a value to be set after power-on or after resetting the CPU module.
*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable

(4) Un\G55000 to Un\G61439

Item enabled by

Address Address - Read/Write 2 turning on and off
. . Name Default : o
(decimal) (hexadecimal) Operating condition
setting request (Y9)
55000 to D6D8H to System area _ _
61439 EFFFH y

*1 The default value is a value to be set after power-on or after resetting the CPU module.

*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable
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CHAPTER 4 PROCEDURES BEFORE OPERATION

This chapter describes the procedures before operation.

C Start )

Module connecting

Connect the analog I/0 module in any desired
configuration.

- (1)

Wiring
Connect external devices to the analog 1/0 = (2)
module.

|

NO

Are user range settings used?

Offset/gain setting
To use user range settings, configure the REN))
offset/gain setting.

&

v
Programming and debugging
Create and check a program.

(1) == Page 46, Section 5.1
(2) ==~ Page 52, Section 6.4
(3) ==~ Page 61, Section 7.5
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CHAPTER 4 PROCEDURES BEFORE OPERATION

Memo
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CHAPTER 5 sYSTEM CONFIGURATION

This chapter describes the overall configuration, number of connectable modules, and compatible software version of
the analog I/O module.

5.1 Overall System Configuration

The following figure shows system configuration examples for using the analog 1/0 module.

(1) When connected to a CPU module

Display unit
(optional)

I/0 module
; or

Power supply module CPU module Analog I/0 module intelligent function module END cover
: 0

(2) When connected to a head module

I/0 module
or
Power supply module Head module Analog I/0O module intelligent function module END cover
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CHAPTER 5 SYSTEM CONFIGURATION

5.2 Applicable System

(1) Number of connectable modules

For the number of connectable modules, refer to the following.
L1 MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
L1 MELSEC-L CC-Link IE Field Network Head Module User's Manual

(2) Compatible software version

For the compatible software versions, refer to the following.
L1 MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
[l MELSEC-L CC-Link IE Field Network Head Module User's Manual

5.3 Restrictions When the Analog I/0 Module Is Connected
to a Head Module

The following describes the restrictions when the analog /0 module is connected to a head module.

» Dedicated instructions cannot be used.

» Some restrictions are provided to use the wave output function. For the restrictions of the wave output
function, refer to [==~ Page 146, Section 8.18 (3) (d).

» Some restrictions are provided to use the variable arithmetic function. For the restrictions of the variable
arithmetic function, refer to =~ Page 195, Section 8.19 (2) (f).

+ Some restrictions are provided to use the variable conversion characteristics function. For the restrictions of
the variable conversion characteristics function, refer to I~>~ Page 214, Section 8.20 (2) (d).

wayshg slgeolddy Z'g
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CHAPTER 6 INSTALLATION AND WIRING

This chapter describes the installation and wiring of the analog /0 module.

6.1 Installation Environment and Installation Position

For precautions for the installation environment and installation position, refer to the following.
[T1 MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
L[] MELSEC-L CC-Link IE Field Network Head Module User's Manual

48



CHAPTER 6 INSTALLATION AND WIRING

6.2 Terminal Block

(1) Precautions

Tighten the terminal block screws within the following specified torque range.

Screw type Tightening torque range
Terminal screw (M3 screw) 0.42 to 0.58N-m
Terminal block mounting screw (M3.5 screw) 0.66 to 0.89N-m

The following table lists applicable solderless terminals connected to the terminal block. When wiring, use
applicable wires and an appropriate tightening torque. Use UL-approved solderless terminals and, for
processing, use a tool recommended by their manufacturer. Sleeved solderless terminals cannot be used.

Solderless terminal Wire
Model Tightening torque Diameter Type Material Temperature rating
R1.25-3 0.42 to 0.58N-m 22 to 18 AWG Stranded Copper 75°C or greater

(2) Signal names of the terminal block

The following table shows signal names of the terminal block.

Terminal Block Pin number Signal name Remarks
1 V+
- . 2 CH1 V-/I-
L60AD2DA2
RUN | ALM 3 1+
ERR. |
10-10V , 4 SLD
- Analog input
5 V+
CH1
CHT| V¥ 6 CH2 V-/l- 2
V-/I- | cHA <
I+ 7 1+ @
SLD 3
CH2 8 AG 8
CH2 | V* o
V-/l- | cH2 9 v+ 8
AG I g
CH3 10 CH3 COM
CH3| V* 1 I+
COM| cH3
|+
SLD 12 SLD Analog output
CH4
13 V+
CH4 | V*
COM| cHa4 14 CH4 com
|+
+24V 15 I+
24G
FG 16 +24V
17 24G —
18 FG
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(3) Removal and installation of the terminal block

The following procedures show how to remove and install the terminal block.

(a) Removal procedure
1. Open the terminal cover and loosen the terminal
block mounting screw.

Terminal block
mounting screw \

"

2. Use the terminal block fixing holes as a fulcrum and

remove the terminal block.

R

(b) Installation procedure
1. Fully insert the projections on the top of the
Terminal block fixing hole terminal block into the terminal block fixing holes
and press the terminal block until it snaps into

place.

2. Open the terminal cover and tighten the terminal
block mounting screw.

Terminal block

mounting screw\ 5

&




CHAPTER 6 INSTALLATION AND WIRING

6.3 Wiring

(1) Wiring to a terminal block

The following figures show wirings to a terminal block.

* Voltage input ® CHA1
A A
CH1 [ ] v+
\ \/ _
® CH1
V'/I' CH1

1+

™ sLD

CH2
V+
[ ]
e Current input | ¢ CH2
CH2 A A vl ene
\V V) I+
AG
CH3
* \/oltage output o
- g N v
H
CH3 Vi \/ CH3

_.
COM CH3
I+

> sLD

CH4
V+
CH4 e
e Current output e w
P Ja A COM CH4 s
CH4 [ ] ] =i
V) I+ 3

\

FG

e +24V
—[Tf 24G
L
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6.4 External Wiring

The following figures show the external wiring.

—
(1) For voltage input

*3
Signal source -10 to 10V
K‘ 500kQ

V+
2500
I+ _‘='_I —1 AD
AG __|conversion
V-/I-
| 500kQ
AG —‘L
Analog input AG
(2) For current input SLD [
Signal source 0 to 20mA | 3
| 500kQ
V+ ¥
2500
I+ d
AG
V-/I-
/ 500kQ
*1
~—
—
(3) For voltage output
Motor drive module *6
or others %
1kQ [> ¥ V+ ~— DA
to ~ __|conversion
1MQ T ) i i j : coMm \\1
GND J7
AG
*2
*1 \
Analog output (4) For current output SLE’—‘
Motor drive module *6
or others %
0 4 I+ ~
to -~
6000 T com \l\l

oo d
/ NS

*1

+24V
24VDC —

aln

24G Filter

FG

I

*2
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CHAPTER 6 INSTALLATION AND WIRING

*1 For the wire, use the shielded twisted pair cable.
*2 Always connect the shielded cable for each channel to the shield terminal and ground the FG terminal.
In addition, ground the FG terminal of the power supply module.
One shield terminal is used for each analog input and analog output.
Connect the shielded cable of the analog input (CH1, CH2) to the SLD terminal with the pin number 4 and the shielded
cable of the analog output (CH3, CH4) to the SLD terminal with the pin number 12.
*3 This indicates the input resistance of the analog I/O module.
*4 For the current input, always connect the terminals (V+) and (I+).
*5 In either of the following cases, connect the AG terminal and the GND of the external device.
* When the potential difference is found between the AG terminal and the GND of the external device
* When the GNDs of the external device which are connected to each channel are common
For details, refer to (==~ Page 332, Section 11.6.2 (1) (d).
If the AG terminal is connected to the GND of the external device, some errors may be observed on the 1/O conversion
characteristic.
When some errors are observed on the I/O conversion characteristic, adjust the /O conversion characteristic with the
offset/gain setting.
*6 If noise or ripple occurs for analog signals, connect a capacitor with the value of 0.1 to 0.47uF (withstand voltage 25V or
higher) to the input terminal of an external device.

Point/’

® The analog I/0 module cannot perform the A/D conversion or D/A conversion unless the external power supply 24VDC is
input. Always wire the external power supply 24VDC.

@ If the circuit between the terminals of unused channels is kept open and the A/D conversion is enabled, an undefined
digital value may be output. To prevent this phenomenon, perform any of the following measures.
» Set the value in A/D conversion enable/disable setting (Un\GO) in the unused channel to A/D conversion disable
(1). Note that changing the value in A/D conversion enable/disable setting (Un\G0O) from A/D conversion enable
(0) to A/D conversion disable (1) reduces the A/D conversion cycle.
» Short-circuit the input terminals (V+) and (V-) of the unused channel.
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CHAPTER 7 vARIOUS SETTINGS

This chapter describes the setting procedures of the analog I/0 module.

Point/’

@ After writing the contents of the new module, parameter settings, and auto refresh settings into the CPU module, reset
the CPU module and switch its status as STOP — RUN — STOP — RUN, or turn off and on the power supply to activate
the settings.

@ After writing the contents of the switch settings to the CPU module, reset the CPU module or turn off and on the power
supply to activate the settings.

7.1 Addition of Modules

Add the module name of an analog I/0 module to use on the project.

(1) Addition procedure

Open the "New Module" window.

@ Project window = [Intelligent Function Module] = right-click
= [New Module]

New Module rz|
—Maodule Selection
Module Type
Madule Mame |LenapzDaz ~|
—Maount Position
Base o, I- VI Mounted Slot Mo, I 0 _q Acknowledge IO Assignment
¥ Specify start 2 address | 0010 (HY 1 Module Occupy [16 points]
~ Title setting
Title
oK I Cancel
Item Description
Module Type Set "Analog Module".
Module Selection
Module Name Select the name of the module to be connected.
Mounted Slot No. Set the slot No. where the module is connected.
Mount Position ) The start /0 number (hexadecimal) of the module is set according to the mounted slot
Specify start XY address ) ) .
No. Setting any start I/O number is also possible.
Title setting Title Set any title.
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7.2 Switch Setting

CHAPTER 7 VARIOUS SETTINGS

Set the I/0O ranges, HOLD/CLEAR function setting, select function, select PID operation expression, and drive mode

setting used in each channel.

(1) Setting procedure

Open the "Switch Setting" window.

‘“@ Project window = [Intelligent Function Module] = module name = [Switch Setting]

m

Input Range Setting

CH |nput range |
CH1 4 to 20mé

CH2

Qutput Range Setting

Output range HOLD/CLEAR function settin

Drive Mode Setting

INormaI (A/D Converter Processing, DfA Converter Processing) Mode LI
Select Function
ILogging Function LI

Select PID Operation Expression

|Basic PID Contral -

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel
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Item

Description

Setting value

Input Range Setting
(CH1, CH2)

Set the input range used in each channel.

* 4 to 20mA (default value)

» 0 to 20mA

*1to5V

+0to5V

+-10to 10V

+ 0to 10V

* 4 to 20mA (Extended Mode)
+ 1 to 5V (Extended Mode)
 User Range Setting (Current)
+ User Range Setting (Voltage)

Range setting

* 4 to 20mA (default value)

(only for CH3 and CH4)

enters to the STOP status or when an error occurs.

» 0to 20mA
*1to 5V
Output R Setti
(CUHZU C::)ge eHing Set the output range used in each channel. *0to 5V
’ +-10to 10V
» User Range Setting (Current)
» User Range Setting (Voltage)
HOLD/*CLEAR function Set whether to h9|d the output analog value or clear it « CLEAR (default value)
setting 1 (OmA/QV output) in each channel when the CPU module

* HOLD

Drive Mode Setting

Set the drive mode.
Set "Offset/Gain Setting Mode" to configure the offset/gain
setting with the user range setting being selected.

* Normal (A/D Converter Processing, D/A
Converter Processing) Mode (default value)
+ Offset/Gain Setting Mode

Select Function

Set the function to be used.

* Logging Function (default value)

» Wave Output Function

* Free Operation Function

* Free Conversion Characteristics Function

* Free Conversion Characteristics Function +
Free Operation Function

* PID Control Function

Select PID Operation Expression

Select an operation expression when the PID control
function is used.

+ Basic PID Control (default value)

* 2 Freedom PID Control

* Basic PID Control (Variable Speed
Integration)

* 2 Freedom PID Control (Variable Speed
Integration)

*1 The analog output status varies depending on the setting of "Select Function". For details, refer to the following.

* Analog Output HOLD/CLEAR Function (==~ Page 127, Section 8.14)

(a) Intelligent function module switch setting (Switch 1 to 5)

The items described above also can be set in Switch 1 to 5 of the intelligent function module switch setting of

"PLC parameter". The following are the switches to set each item.

« Switch 1: Input range setting, output range setting
» Switch 3: HOLD/CLEAR function setting
» Switch 4: Drive mode setting, function selection, PID operation expression selection

For the setting procedure, refer to the following.

+ Intelligent function module switch setting (==~ Page 450, Appendix 9.1 (2))

Though the example of procedure is for GX Developer, same settings and values can be used for GX Works2

as well.
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CHAPTER 7 VARIOUS SETTINGS

7.3 Parameter Setting

Set the parameters of each channel.
By setting the parameters, the setting by programming becomes unnecessary.

(1) Setting procedure

Open the "Parameter (A/D Conversion)" window or the "Parameter (D/A Conversion)" window.
1. Start "Parameter (A/D Conversion)".

\Q Project window = [Intelligent Function Module] = module name
= [Parameter_(A/D_Conversion)]

4 0010:L60AD2ZDA2[]-Parameter_(A/D_Conversion)

Display Filker Display all =

Item CH1 CHz
-| Basic setting Set method of A/D conversion control.

A/D conversion enable/disable setting || 0:Enable j 1:Disable

down | Al
Pull-down list type Rveraging process sertg [ — o
1:Disable

Time AveragejCount AverageiMoving Average (]

-| Input signal error detection Set for input signals on A/D conversion.
Input signal error detection setting O:Disable O:Disable
Input signal error detection setting value 5.0% 5.0 % 7
-I scaling function {A/D conversion) Set for scaling on A/D conversion.
AID conversion scaling enablefdisable setting  0:Enable 1:Disable
AID conversion scaling upper limit walue [ZDDDD il
Text box type »
AID conversion scaling lower limit value LIDDDD il
- Logging function Set logging function when AD conversion is executed.
Logging enablefdisable setting 1:Disable 1:Disable
Logging data setting 1:5caling Value 1:5caling value
Logging cycle setting value 4 ms 4ms
Logging cycle unit specification 1ims 1ims
Logging points after trigger 5000 5000
Level trigger condition setting :Disable :Disable
Trigger data 54 55
Trigger setting walue a a

Set whether bo permit or prohibit autput of A/D conversion wvalue.

Bumes Jejeweled ¢/

2. Double-click the item to change the setting, and input the setting value.

» ltems to be selected from a pull-down list: Double-click the item to be set and from the pull-down list that
appears, select the item.

« ltems to be entered via text box: Double-click the item to be set, and enter a numerical value.

3. For setting CH2, follow the operation of step 2.

Item Setting value Reference

Enable Page 85,
Disable (default value) Section 8.4

A/D conversion enable/disable setting

Sampling Processing (default value)

. . Time Average
Averaging process setting

Count Average
Basic setting Moving Average Pace 86
age 86,
Time Average | 2 to 5000ms (default value: 0) Section 8.5
Time Average/Count Average/Moving Count Average | 4 to 62500 Times (default value: 0)
Average .
M
oving 2 to 1000 Times (default value: 0)
Average

S7



Item

Setting value

Reference

Disable (default value)
Upper and Lower Detection

Input signal error Input signal error detection setting 2: Lower Detection Page 93,
detection Upper Detection Section 8.8
Disconnection Detection
Input signal error detection setting value 0 to 25.0% (default value: 5.0%)
Enable
A/D conversion scaling enable/disable setting Disable (default val
Scaling function (A/D isable (default value) Page 100,
conversion) A/D conversion scaling upper limit value -32000 to 32000 (default value: 0) Section 8.9
A/D conversion scaling lower limit value -32000 to 32000 (default value: 0)
Enable
Loggi ble/disable setti
0gging enable/disable seting Disable (default value)
. . Digital Output Value
Logging data settin
99ing 9 Scaling Value (default value)
ps: 80 to 32767 (default value: 4)
Logging cycle setting value ms: 1 to 32767 (default value: 4)
s: 1 to 3600 (default value: 4)
0: us
Logging function Logging cycle unit specification 1: ms (default value) Page 108,
25 Section 8.10

Logging points after trigger

1 to 10000 (default value: 5000)

Level trigger condition setting

Disable (default value)
Above

Below

Pass Through

Trigger data

0 to 4999 (CH1 default value: 54, CH2 default value: 55)

Trigger setting value

-32768 to 32767 (default value: 0)

4. Start "Parameter (D/A Conversion)".

‘@ Project window = [Intelligent Function Module] = module name

Pull-down list type

Text box type

= [Parameter_(D/A_Conversion)]

AD2DA2[]-Parameter (DfA_Conwversion)

Display Filter |Display all j

Irem
-1 Basic setting

B-A conversion enable/disable setting

CH3
Set method of D/A conversion control.

»

-1 Warning output function
Warning outpuk setting
‘warning output upper limit walue
‘Watning autput lower limit value

- Scaling function (D/A conversion)

“
1:Disable 1:Disable
a a
o a

Set for scaling on D/A conversion.
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D& conversion scaling enable/disable setting 0:Enable 1:Disable
D& conversion scaling upper limit walue [ZDEIIJIJ 0

»

»
D& conversion scaling lower limit walue llDDDD 0

[D:Enable j 1:Disable

CH4

Set whether ko 'permit’ or 'prohibit’ DfA conversion.




CHAPTER 7 VARIOUS SETTINGS

5. Double-click the item to change the setting, and input the setting value.
+ ltems to be selected from a pull-down list: Double-click the item to be set and from the pull-down list that
appears, select the item.
* ltems to be entered via text box: Double-click the item to be set, and enter a numerical value.

6. For setting CH4, follow the operation of step 2.

Item Setting value Reference
Enable Page 125,
Basic setti D/A i ble/disabl tti
asic seting conversion enable/disable setling Disable (default value) Section 8.12
Warning output setting Enable
Warning output Disable (default value) Page 141,
function Warning output upper limit value -32768 to 32767 (default value: 0) Section 8.17
Warning output lower limit value -32768 to 32767 (default value: 0)
D/A conversion scaling enable/disable setting Er}akzle default val
Scaling function (D/A isable (default value) Page 134,
conversion) D/A conversion scaling upper limit value -32000 to 32000 (default value: 0) Section 8.16
D/A conversion scaling lower limit value -32000 to 32000 (default value: 0)

Bumes Jejeweled ¢/
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7.4 Auto Refresh

Set the buffer memory of the analog I/0 module to be refreshed automatically.
By the auto refresh setting, reading/writing data by programming becomes unnecessary.

(1) Setting procedure
Open the "Auto_Refresh" window.

1. start "Auto_Refresh".

‘@ Project window = [Intelligent Function Module] = module name
= [Auto_Refresh]

2. Click the item to be set, and input the auto refresh target device.

0010:L60AD2DAZ[]-Auto_Refresh

Display Filker |Display All j
Item CH1 CHz CH3 CH4
-| AP conversion iset the devices of /D conversion
= Transfer to PLC Transfer buffer memory data to the specified device.

AJD conversion completed flag
Digital output walue

Mazirnum value

Minirnum value

Scaling walue

Input signal error detection flag
Logging hold flag

—, Transfer to intelligent
function module

Logging hold request

Lewel data 0

Lewvel data 1

Lewel data 2

Lewel data 3

Lewel data 4

Lewel data 5

Lewvel data &

Lewel data 7

Lewel data &

Lewel data 9

-1 D/ A conversion Set the devices of D/A conversion.
- Transfer to PLC Transfer buffer memory data to the specified device.

Set value check code

‘Warning output flag

—, Transfer to intelligent
function module

Digital input value
—| Common section Set the common devices.
= Transfer to PLC Transfer buffer memory data to the specified device.
Latest error code
Latest address of errar history

Transfer data of the specified device to buffer memory.

Transfer data of the specified device to buffer memory.

Set the devices of A/D conwversion,

Point/

Available devices are X, Y, M, L, B, T, C, ST, D, W, R, and ZR.

When a bit device X, Y, M, L, or B is used, set the number that is divisible by 16 points (example: X10, Y120, M16). Data in
the buffer memory are stored in 16 points of devices from the set device No. (Example: When X10 is set, the data are stored
in X10 to X1F.)
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CHAPTER 7 VARIOUS SETTINGS

7.5 Offset/gain Setting

When using the user range setting (voltage) or user range setting (current), configure the offset/gain setting with the
following operations.
When the factory default setting is used, the offset/gain setting is not required.
The offset/gain setting can be configured by the following two types of operations.
» Setting from "Offset/Gain Setting" of GX Works2 (=~ Page 61, Section 7.5.1)
» Setting from a program (==~ Page 68, Section 7.5.2)
Configure the offset/gain setting in accordance with the actual use situation.

7.5.1 Setting from "Offset/Gain Setting"” of GX Works2

(1) Setting procedure
Open the "Offset/Gain Setting" window. Note that "Offset/Gain Setting" cannot be used if the function other than
"Logging Function" is set to "Select Function" in "Switch Setting". Set "Logging Function" to "Select Function" or
set "Offset/Gain Setting Mode" to "Drive Mode Setting" before using "Offset/Gain Setting".
In addition, do not turn off the external power supply during the offset/gain setting. If the external power supply is
turned off, the offset/gain setting is not configured properly.

) [Tool] = [Intelligent Function Module Tool] = [Analog Module]
= [Offset/Gain Setting]

1. Select the module to configure the offset/gain

Module Selection (OffsetfGain Setting)

ol Selacion — setting, and click the button.

Start ¥y Address Maodule Type
o010 .2

~N
3}
o
ES
72
@
<
Q
3
=
w
@
=
]
@

Click the ! button.

MELSOFT Series GX Works2
Mormal setting mode wil be switched over bo offsetjgain setting mode,
! Are you sure you wank to continue?
Caution

< A/ or DI conwersion wil be cancelled when switching over to offset/gain setting mode.
- In case of error aecurrence ot the target module, the error wil be deared when switching over to offset/gain setting mods.

ZSHOM X9 Jo ,Bumes uesesyQ, wol bumes |G/

3. To configure the offset/gain setting for the A/D
conversion channel (CH1, CH2), follow the
procedure of [”=~ Page 62, Section 7.5.1 (1) (a).
To configure the offset/gain setting for the D/A
conversion channel (CH3, CH4), follow the procedure
of I~ Page 64, Section 7.5.1 (1) (b).
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(a) Offset/gain setting for A/D conversion
1. Select "Offset/Gain Setting (A/D Conversion)".

Offset/Gain Setting

Set offsetjgain settings
0010:L 60ADZDAZ Error Cade | Detals, .
Error Clear,

OffsetjGain Exection Status ( Executed [ Hor Execired

Terget Mok |

& Offset|Gain Setting (A/D Conversion) | ¢ offset/Gain Satting (/4 Conversion)

ORTSET G )
Gain Status

Channel Selection Offset Status
I aHL I I Offset Setting
Gain Setting

[~ cHz

Flease select a target channel for the offset/gain setting
and press ‘Offset Setting’ or 'Gain Setting'
Pressing 'Close' ko register o the madule.

Close

2. Sselect the channel to use the offset/gain setting,
Set offsetjgain settings. and cl |ck the button
TargetMndu\eI D010:LE0ADZDAZ Error Cods | Digtals,.,
Errar Clear
OffsetfGain Execution Status { Executed [ b Executed )
& Offset/Gain Setting (/D Conwersion) ¢ OFfset/Gain Setting (D Conwersion)
- OffsetjGain Setting
Charnel Selection Offset Status (Gain Status
v cHL I I OFfset Setting |
I ce I I Gain Setting
Please select a target channel for the offset/gain setting
and press 'Offset Setting' or 'Gain Setting
Pressing 'Close' to register ta the module.
Close
3. Input the offset value voltage or current in the target

button.

MELSOFT Series GX Works2
channel terminal, and click the

1 Executes the offset settings,
. Flease press the "es" button after setting the woltagefcurrent to the target channel,
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Offset/Gain Setting

Sek offset fgain settings.

0010:LE0ADZDA2

Erorcods |

Offset/Gain Execution Status ( Executed [ Mot Exeruted )

Target Module \

% OffsetiGain Setting (/D Conversion) (" Off setjGain Setting (/A Conversion)

Offset/Gain Setting
Gain Status

Channel Selection Offset Status

v cHI | Changed | Offset Setting
[~ cHez | | Gain Setting i

Please select & target channel For the offsetigain setting
and press ‘Offset Setting’ or 'Gain Setting’
Pressing "Close’ to register to the module,

Close.

MELSOFT Series GX Works2

N

Executes the gain settings.

Flease press the "es" button after setting the woltagefcurrent to the target channel,

Mo |
Offset/Gain Setting 3
Set offsztain settings,
Target Hodule | 0010:L60ADZDAZ Ervor Code \

T

Offset/Gain Execution Status ( Exscuted [ fotExecuted )
(¥ OffsetGain Setting (4/D Conversion) " OffsetiGain Setting (D/A Canversion)

Offset/Gain Setting

Channel Selection Offset Status  Gain Status
[ CHI | Changerd | Changed Offset Setting
[ cHz | | Gain Setting i

Please select a target channel for the offsetjgain setting
and press 'Offsek Setting or 'Gain Setting,
Pressing ‘Close' to register to the module,

Close

8.

CHAPTER 7 VARIOUS SETTINGS

Check that "Offset Status"” has changed to

"Changed".
"Offset/Gain Setting (A/D Conversion)" becomes blue at
this point.

Click the button.

Input the gain value voltage or current in the target

channel terminal, and click the button.

Check that "Gain Status" has changed to
"Changed".

The offset/gain setting for A/D conversion is completed
here.

To register the set contents and complete the
offset/gain setting, follow the procedure of (==~
Page 67, Section 7.5.1 (1) (c).

To configure the offset/gain setting for the D/A
conversion channel, follow the procedure of =~ Page
64, Section 7.5.1 (1) (b).
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(b) Offset/gain setting for D/A conversion

1. Select "Offset/Gain Setting (D/A Conversion)".

Sek offset/gain settings.

Target Mocis | 010:L60ADZDA2 emorcods [ - Detals,..
Error Clear

OffsatiGain Fxerution Status { Executed [ Flot Executed )

€ Offset/Gain Setting (AJD Conwersion) Offset{Gain Setting (D& Conversion)

- Offset/Gain Setting

Channel o, CH3 -

1+ Offset Setting " Gain Setting

Adjustment value | 1 | x0.69UA  #0.690A

Range: 1 to 3000
For the adjustment value of 1000, the
analog output value with

voltage at output of sbout 0,324 and ++) )
currert at autput of about 0,69mA

can be adisted,
Channel . Offset Status Gain Status
s [ |
e I I

Please select a target channel for the offset{gain setting

Check 'Offset sexting’ or ‘Gain setting' and input an adjustment value
Pressing "+ or ' enables output adjustment,

Pressing 'Close’ ba register ko the module,

Close

)

2. Select the channel to use the offset/gain setting.
set/Gain Setting,

Set off setjgain settings.

Targst Modue | 010:L60ADZDAZ ErorCods | Details .,
Errar Clear

Offset/Gain Execution Status ( Executed [ ot Exeruted )

€ offset/Gain Setting (A/D Conversion) & Offset/Gain Setting (DA Conversion)

|~ Offsetyain Setting

Charnel o, cH3

% Offset Setting " Gain Setting

Adustment Value | 1 ~| =OE9UA = 060U

Range: 1 to 3000

For the adjustment walue of 1000, the

analog output value witl

valtage at output of about 0,32% and i FEs
current st autpat of sbodt 0.63mA

can he adiusted

Channel Mo OFfset Status Gain Status
3 [ |
CH4 I I

Please select atargek channel for the offset/gain setting.

Check ‘Offset setting ar ‘Gain setting' and input an adjustmen: value
Pressing +' or ™ enables output adjustment.

Pressing 'Close to register to the module.

Close.
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3. Use the radio button to specify whether to perform

Offset/Gain Setting

S —— the offset setting or gain setting.
o | e | W (Step 4 and later describe the case when the offset
L e |

Offsst/Gain Exacution Status ( Execited [ Not Executed ) Set‘tlng IS Spemﬁed.)

(" CffsetiGain Setting (/0 Conversion) & OffsetjGain Setting (/A Conversion)

Offset/Gain Setting

Channel o CH3 -

& Dffset Setting: " Gain Setting

Adjustment ¥alue | 1 =| x0E9uA = 0.69uA

Rangs: 1 ko 3000
Far the adjustment value of 1000, the
analog output value with
volkage at output of about 0,324 and ) FEs
current at output of sbout 0,63mA
can be adiusted

Channel Mo. OFfset Gratus Gain Status

Please select & target channel For the offsetigain setting,

Check 'Offset setting or 'Gain setting' and input an adjustment: value
Pressing "+ or - enables output adjustment.

Pressing 'Close' Lo register to the medule,

Close.

4. The adjustment amount of the offset value or gain

Offset/Gi

Setting

et offsafgan sktings. value can be selected from "1", "100", "500",
Target Module: 0010:L60AD2DAZ Error Code .

* | | I "1000", "2000", and "3000" or it can be set by
T G [ Eeed | i | inputting any value (1 to 3000).

¢ OffsebiGain Setting (/D Coversion) & OffsetjGain Setting (DJ Conversion)

Offset/Gain Setting

Channel Ma. CH3 -

= Offset Setting £ Gain Setting

Adjustment Yalus -] xoeoun  =o0.69un
1

Range: 1 ko 3100
Far the adjust(sin
analag oukput| 1000
woltage at oUt|zoog ++) )
current ak output of A000E 0,B9mA
ran be adiusted,

Channel fa. Offset Status Gain Status

N
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Please select 4 target channel for the offsetigain setting,

Check "Offset setting' or 'Gain setting' and input an adjustment value,
Pressing '+ of -' enables oukpUt adjustment

Pressing Close’ bo register to the module,

Close
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Offset/Gain Setting

Set off setjgain settings.

Erorcods |

Cifset/Gain Execution Status ( Executed | )

Target Mo | 010:L60AD2DAZ
(g o
Offsebi@sin Setting
Charnel Mo, CH3 -

(& Offset Setting

Adustment Value | 1 ~| x0.69uA

Range: 1 to 3000
For the adjustment walue of 1000, the
analog output value with
valtage at output of about 0,32% and
current st autpat of sbodt 0.63mA
can be adiusted

Charnel o, Offset Status

" Gain Setting

2 0LG3UA

Gain Status

Please select atargek channel for the offset/gain setting.

Pressing +' or ™ enables output adjustment.
Pressing 'Close to register to the module.

Check ‘Offset setting ar ‘Gain setting' and input an adjustmen: value

Close.

) |or | button fine-

Clicking the

tunes the analog output voltage or analog output

current value corresponding the set adjustment
value.

Check that the offset status in the selected channel
has changed to "Changed".

"Offset/Gain Setting (D/A Conversion)" becomes blue at
this point.

To perform the gain setting, repeat the procedure
from step 3.

The offset/gain setting for D/A conversion is completed
here.

To register the set contents and complete the
offset/gain setting, follow the procedure of (=5~
Page 67, Section 7.5.1 (1) (c).

To configure the offset/gain setting for the A/D
conversion channel, follow the procedure of I~ Page
62, Section 7.5.1 (1) (a).
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(c) Completion of the offset/gain setting

1. Clickthe

Sek offset fgain settings.

Target Mol | 0010:L60ADZDAZ Erorcods |

Offset/Gain Execution Status ( Executed [ Mot Exeruted )

button.

% OffsetiGain Setting (/D Conversion) (" Off setjGain Setting (/A Conversion)
Offset/Gain Setting

Channel Selection Offset Status Gain Status

v cHI | Changed | Changed Offset Setting
[~ cHez | | Gain Setting

Please select & target channel For the offsetigain setting
and press ‘Offset Setting’ or 'Gain Setting’
Pressing "Close’ to register to the module,

H Close |

1

. 2. If "Offset Status” or "Gain Status" has changed to

"Changed" for any of the channels, the window on
the left is displayed.

Do you want to register the offsetigain setting and exit?

The mods will bs switched over ta normal mads From offsetigain setting mode after ending,
Caution

- The offsstfgain setting is not active until the registration is executed,

- The registration cannot be executed in case of error occurrence at the target module, . T

- The made will not be switched aver to normal mode when the offsetfgain mode s selected in the switch setting. Click the Register button.
- To restart the AD conwersion, set A0 conversion enablejdisable setting (Un\GO) of
appropriate channel as Enable’ or to restart the D} conversion, set D/ conversion
enable/disable setting (LIn\G2000) of appropriate channel s 'Enable’, and turn ON the operating
conditions setting request (¥ng}.

Register Mok Register | Cancel

{
End
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7.5.2 Setting from a program

(1) Setting procedure

The following describes the procedures to configure the offset/gain setting from a program.

=

1 >

Switch to the offset/gain setting
mode.""

Check that the module is in the
offset/gain setting mode with the flashing
of the RUN LED.

»/

Which channel
is used to adjust the
offset/gain?

CH3, CH4

Configure the offset/gain setting for the Configure the offset/gain setting for the
A/D conversion channel (CH1, CH2).”2 D/A conversion channel (CH3, CH4)."3

< |
<«

v

Is the setting
required for the other
channels?

Yes

Turn on User range write request (YA).

v

Check that Offset/gain setting mode flag
(XA) has turned off, and turn off User
range write request (YA).

Is the ERR. LED on? Yes

Switch to the normal mode."! Check an error code.

( b ) o

*1 The following shows the procedure for switching the mode (normal mode — offset/gain setting mode or offset/gain
setting mode — normal mode).
+ Dedicated instruction (G(P).OFFGAN) (==~ Page 433, Appendix 5.2)

+ Setting for Mode switching setting (Un\G158, Un\G159) and turning on and off Operating condition setting request
(Y9) (=== Page 365, Appendix 2 (17))
» Switch setting (==~ Page 55, Section 7.2 (1))
*2 [ Page 70, Section 7.5.2 (1) (a)
*3 =" Page 71, Section 7.5.2 (1) (b)
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Point/

@ Offset and gain values are recorded in the flash memory in the analog I1/0 module by turning on and off User range write
request (YA) and are not deleted even after the power is turned off.
When the values are written 26 times in succession, an error occurs to prevent an improper write to the flash memory.
The error code (162) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

@ |[f the power is turned off or the CPU module is reset while offset and gain values are being written to the flash memory
(while Offset/gain setting mode flag (XA) is off), a write to the flash memory may fail and the offset and gain values may
be deleted.

Therefore, do not turn off the power or do not reset the CPU module while data is being written in the flash memory.

® When an error occurs even in one channel, offset/gain values are not written to the module. Check the value in Latest
error code (Un\G19) and perform the following procedures to reconfigure the offset/gain setting.
Error Code List (==~ Page 315, Section 11.4)

@ If the mode is switched (normal mode — offset/gain setting mode or offset/gain setting mode — normal mode), A/D
conversion or D/A conversion is stopped. (When the mode is switched from the offset/gain setting mode to the normal
mode, A/D conversion disable (1) is stored in A/D conversion enable/disable setting (Un\GO0). D/A conversion disable (1)
is stored in D/A conversion enable/disable setting (Un\G2000) as well.)

To resume the A/D conversion or D/A conversion, set A/D conversion enable (0) or D/A conversion enable (0) for the
corresponding channels and turn on and off Operating condition setting request (Y9).
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(a) Offset/gain setting for A/D conversion (CH1, CH2)

-

Offset
adjustment 3

Point/’

@ Configure the offset/gain setting for A/D conversion in the range satisfying the following condition.

=

v

v

Apply the voltage or current that will be

Apply the voltage or current that will be

an offset value.

a gain value.

Set the channel to adjust the offset to
Offset/gain setting mode Offset
specification (Un\G22).

Offset/gain setting mode Gain

specification (Un\G23) must be set as 0.

Note that A/D conversion channels
(both CH1 and CH2) can be set

Set the channel to adjust the gain to
Offset/gain setting mode Gain
specification (Un\G23).

Offset/gain setting mode Offset

specification (Un\G22) must be set as 0.

Note that A/D conversion channels
(both CH1 and CH2) can be set

simultaneously.

simultaneously.

Turn on Channel change request (YB).

Turn on Channel change request (YB).

v

v

Check that Channel change completed
flag (XB) has turned on.

Check that Channel change completed
flag (XB) has turned on.

v

v

Turn off Channel change request (YB).

Turn off Channel change request (YB).

v

=

Gain
adjustment

When the setting value out of the range is configured, the resolution and accuracy of the module may not fall within the
range shown in the following performance specifications.
+ /O conversion characteristic of A/D conversion (==~ Page 425, Appendix 3.1)

® Configure the settings for offset and gain channels separately. When settings are configured for offset and gain channels
at the same time, an error occurs. The error code (500) is stored in Latest error code (Un\G19), Error flag (XF) turns on,
and the ERR.LED turns on.

@ The offset/gain settings can be simultaneously configured for both CH1 and CH2 (A/D conversion channels).

® The module operates as follows when the external power supply is off.
» Channel change completed flag (XB) does not turn on even though Channel change request (YB) is turned on.

Turn on the external power supply, and turn on and off Channel change request (YB) again.
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(b) Offset/gain setting for D/A conversion (CH3, CH4)

Offset
adjustment

<

=

v

Set the channel to adjust the offset

to Offset/gain setting mode Offset
specification (Un\G22).

Offset/gain setting mode Gain
specification (Un\G23) must be set as 0.
Note that D/A conversion channels
(both CH3 and CH4) cannot be set

simultaneously.

Turn on Channel change request (YB).

v

Check that Channel change completed
flag (XB) has turned on.

v

Turn off Channel change request (YB).

<
<

A

Write the adjustment amount of an analog
output value to Offset/gain adjustment
value specification (Un\G2024).

v

Turn on Set value change request (Y6).

v

Check that the analog output value has
changed and Set value change completed
flag (X6) has turned on, and turn off Set value
change request (Y6).

Is the analog
output value a desired
one?

No

-

Set the channel to adjust the gain to
Offset/gain setting mode Gain
specification (Un\G23).

Offset/gain setting mode Offset
specification (Un\G22) must be set as 0.
Note that D/A conversion channels
(both CH3 and CH4) cannot be set

simultaneously.

Turn on Channel change request (YB).

v

Check that Channel change completed
flag (XB) has turned on.

v

Turn off Channel change request (YB).

<
A

A

Write the adjustment amount of an analog
output value to Offset/gain adjustment
value specification (Un\G2024).

v

Turn on Set value change request (Y6).

v

Check that the analog output value has
changed and Set value change completed
flag (X6) has turned on, and turn off Set value
change request (Y6).

Is the analog
output value a desired
one?

e

No

>

Gain
adjustment

71
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Point/’

® Configure the offset/gain setting for D/A conversion in the range satisfying the following condition.
When the setting value out of the range is configured, the resolution and accuracy of the module may not fall within the
range shown in the following performance specifications.
+ /O conversion characteristic of D/A conversion (==~ Page 428, Appendix 3.2)

® Configure the settings for offset and gain channels separately. When settings are configured for offset and gain channels
at the same time, an error occurs. The error code (500) is stored in Latest error code (Un\G19), Error flag (XF) turns on,
and the ERR.LED turns on.

® To configure the offset/gain setting for D/A conversion (CH3, CH4), set each channel separately. When settings are
configured for multiple channels at the same time, an error occurs. The error code (501) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.

® The module operates as follows when the external power supply is off.
+ Channel change completed flag (XB) does not turn on even though Channel change request (YB) is turned on.
Turn on the external power supply, and turn on and off Channel change request (YB) again.
+ Set value change completed flag (X6) does not turn on even though Set value change request (Y6) is turned on.
Turn on the external power supply, and turn on and off Set value change request (Y6) again.
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(2) Program example
(a) Device

El I/0 number of the analog 1/0 module is X/Y30 to X/Y3F
The following table lists the devices used in the program example.

Device Functions

MO Channel selection (CH1)
M1 Channel selection (CH3)
M2 Offset setting
M3 Gain setting
M4 Offset/gain setting channel change command
M5 Mode switching
M6 Analog output value adjustment command
M7 Write command to module of offset/gain setting value
M8 Adjustment amount setting

M50 Check signal for offset/gain setting mode

M51 Check signal for normal mode

M100 Module READY checking flag
DO Storage device for the specified channel 7
D1 Storage device for the setting value of the adjustment amount
D2 Storage device for the setting value of the dedicated instruction (G(P).OFFGAN)
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(b) Switching the mode by the dedicated instruction (G(P).OFFGAN)

The program is to perform the following operations.

Switcl

» Switch the mode from normal mode to offset/gain setting mode by using the dedicated instruction

(G(P).OFFGAN).

« Switch the channel where the offset/gain setting is configured.

» Write the offset/gain value to the analog I/O module.

» Switch the mode from offset/gain setting mode to normal mode by using the dedicated instruction

(G(P).OFFGAN).

Common to A/D
conversion and
D/A conversion

DIA.
conversion

Regis

Common to A/D
conversion and
D/A conversion

DO

U3\
G22

U3\
G23

U3\
G22

U3\
G23

D2

L

(-]

(-]

(]

(-]

(-]

L

(-]

3

Store the setting value of the dedicated
instruction (G.OFFGAN) in D2.

Dedicated instruction (G.OFFGAN)

(CH1)

Store the D/A conversion channel where
the offset/gain setting is configured in DO.
(CH3)

Specify the channel to adjust the offset.
Set 0 for the channel to adjust the gain.
Set 0 for the channel to adjust the offset.
Specify the channel to adjust the gain.

Turn on Channel change request (Y3B).

Turn off Channel change request (Y3B).

Set the adjustment amount of the offset
value/gain value to D1.

Set the value in D1 to Offset/gain E
adjustment value specification. '

Turn on Set value change request (Y36).

Turn off Set value change request (Y36). ;

Turn on User range write request (Y3A).

Turn off User range write request (Y3A).

Store the setting value of the dedicated
instruction (G.OFFGAN) in D2.

Dedicated instruction (G.OFFGAN)

h to the offset/gain setting mode.
M5
A {MOVP Ki
{ G.OFFGAN u3
Set 1h-e-cﬁ1n%n_n_el_v_vh_e_ré the offset/gain setting is configured. T TTTTTTTTTTTT
A {MOV  H1
M1
i {MOV H4
M2 M3 X3A
— } +F '} {mov Do
{MOV KO
M2 M3 X3A
f {1} [MOV KO
{mMOVv DO
M4 X3A X37
— f {1 {sET
X3B
A {RsT __Yy3s__ ]
Sét'the adjustment amount for oné fime within the range of -3000to 3000~~~ "~~~ """ """ TTTTTTTTTTTTTTTOT
M8
A {MOV K100
{mMOV D1
Adjust an analog output value.
M6 X3A X3
T 1F [SET
X36
AT e s {RST Y36 .
ter the result %f offset/gain setting to the module.
A
f [SET
X3A
£ {RST
h to the normal mode.
M5
t {MOVP KO
{G.OFFGAN u3
X3A I

Processing in the normal mode

74

{END

Point/’

@ The part enclosed by the dotted line is common to the following three programs.

» Switching the mode by the dedicated instruction (G(P).OFFGAN) (==~ Page 74, Section 7.5.2 (2) (b))

» Switching the mode by setting Mode switching setting (Un\G158, Un\G159) and by Operating condition setting
request (Y9) (==~ Page 75, Section 7.5.2 (2) (c))

» Switching the mode by using the switch setting (==~ Page 75, Section 7.5.2 (2) (d))

® When the mode has been switched from the offset/gain setting mode to the normal mode by the dedicated instruction

(G(P).OFFGAN), Module READY (X0) turns on.

Note the initial setting process is performed at the switching of the mode if a program executes the initial setting when

Module READY (X0) turns on.
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(c) Switching the mode by setting Mode switching setting (Un\G158, Un\G159) and by
Operating condition setting request (Y9)

Normal mode initial setting

X0 ‘
It {sET  wm100 J
M100 M50 M51 Y39 X39 u3\
— | F > 28 I {1 [MOV  HO GO J A/D conversion enable/disable
TO u3\ ) )
ftf [MOV  HO G2000 ] D/A conversion enable/disable
4| Setting programs for other initial setting items
{SET Y39 1 Turn on Operating condition setting request (Y39).
{RST  Mm100 ]
L
Switch to the offset/gain setting mode.
X30 M50 M51 Y39 X39
—1 H—F {1 I [RST Y39 ]
M5 X30 X3A U3\ _ .
— f 248 [MOV H4144 G158 ] Set 41441 to Mode switching setting (U3\G158).
U3\ o )
{MOV  H964 G159 ] Set 0964+ to Mode switching setting (U3\G159).
{sET Yv39 ] 7
{sET M50 ]
M5 M50 Y39 X39
— {1 {1 F [RST Y39}
Common program
Switch to the normal mode.
X30 U3\ . .
I HF {MOV H964 G158 1 Set 0964H to Mode switching setting (U3\G158).
~N N
u3\ o ) oo
{MOV H4144 G159 J Set 4144H to Mode switching setting (U3\G159). N g
w
2e
- =
{SET v39 ] 29
=5
r g m
{sET Mm51 ] 3¢
> g
xe]
[RST M50 } g «@
M5 M51 Y39 X39 %
—F— 1 {1 F [RST  Yv39 1 Turn off Operating condition setting request (Y39).
M51 K10 .
— | (10 One second timer
TO M51
— 1 '} [RST M51 ]
{END ]

Point/’

When the mode has been switched from the offset/gain setting mode to the normal mode by setting Mode switching setting

(Un\G158, Un\G159), Module READY (X0) turns on.
Note the initial setting process is performed at the switching of the mode if a program executes the initial setting when
Module READY (XO0) turns on.

(d) Switching the mode by using the switch setting

Only the common program is required.
Configure the switch setting, and reset the CPU module or turn off and on the power to switch the mode.
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CHAPTER 8 FuncTIONS

This chapter describes the functions of the analog I/0O module and the setting procedures for those functions.
For details of the I/O signals and the buffer memory, refer to the following.

» Details of I/0O Signals (==~ Page 344, Appendix 1)

» Details of Buffer Memory Addresses (==~ Page 354, Appendix 2)

76



CHAPTER 8 FUNCTIONS

8.1 Modes

Common

The analog I/O module has the following operation modes. Change the mode according to the function used.

(1) Operation mode

Operation mode Description

Normal mode Performs normal A/D conversion and D/A conversion.

Makes the offset/gain setting.
Offset/gain setting mode For details of the offset/gain setting, refer to the following.
Offset/gain Setting (==~ Page 61, Section 7.5)

(a) Selecting a function of the normal mode
In the normal mode, the functions can be selected for "Select Function" of "Switch Setting". (The following
functions cannot be used simultaneously.)

Setting value
of "Select A/D conversion D/A conversion
Function"

[Normal output]
Performs normal D/A conversion on CH3 and CH4.

Loggin
Fui?:ti(?n Performs normal A/D conversion on CHA and CH2 The value set in CHO Digital input value (Un\G2003,
: Un\G2004) is converted into an analog value and the analog
The analog input value of each channel is converted into a value is output.
digital value and the digital value is stored in CHO Digital
output value (UMG11, Un\G12). [Wave output]
Wave Output Performs the wave output function on CH3 and CH4.
Function The value set in Wave data registry area (Un\G5000 to
Un\G54999) is output in analog after D/A conversion.
[Variable arithmetic] ®
Performs normal A/D conversion on CH1 and CH2. =
Free Operation The analog input value of each channel is converted into a | [Variable arithmetic] %
Function digital value and the digital value is stored in CHO Digital Converts the digital value operated with a polynomial »
output value (Un\G11, Un\G12). expression into an analog value and outputs the analog value.
CHO Digital output value (Un\G11, Un\G12) can be used in
polynomial expressions.
[Variable conversion characteristics]
Converts an analog value into a digital value according to [Variable conversion characteristics]
Free the factory default setting. The A/D conversion value is The digital value is used as an address of the conversion
Conversion used as an address of the conversion characteristics table. | characteristics table. The data stored in the address is
Characteristics The data corresponding to the address is stored in CHO converted into an analog value and the analog value is output.
Function Digital output value (Un\G11, Un\G12). When Analog input (0) is set to Variable conversion
When Analog output (1) is set to Variable conversion characteristics table selection (Un\G4100), normal output is
characteristics table selection (Un\G4100), normal A/D performed.
conversion is performed.
[Variable conversion characteristics] [Variable conversion characteristics]
Free Converts an analog input value into a digital value The data of CHO Digital input value (Un\G2003, Un\G2004) is
Conversion according to the conversion characteristics table and used as an address of the conversion characteristics table.
Characteristics stores the digital value in CHO Digital output value The data corresponding to the address is stored in Variable
Function + (Un\G11, Un\G12). conversion characteristics digital value monitor (Un\G4111,
Free Operation [Variable arithmetic] Un\G4121).
Function CHO Digital output value (Un\G11, Un\G12) or Variable [Variable arithmetic]
conversion characteristics digital value monitor (Un\4111, Converts the digital value operated with a polynomial
Un\G4121) can be used in polynomial expressions. expression into an analog value and outputs the analog value.
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Setting value

D/A conversion

of "Select A/D conversion
Function™
[PID control]
[PID control] The operation changes according to the setting of Control
. mode switching (Un\G4320, Un\G4400) on CH3 and CH4.
Performs normal A/D conversion on CH1 and CH2. ) ) )
) ) . * When Automatic mode (0) is set, the manipulated value
PID Control The analog input value of each channel is converted into a (MV) calculated using CHO Digital output value (UMG11
Function digital value and the digital filter is applied to the digital 9 9 P ’

value. This digital value is stored in CHO Digital output
value (Un\G11, Un\G12) as the process value (PV).

Un\G12) in PID operation is output in analog.

* When Manual mode (1) is set, the manipulated value (MV)
set in MAN output setting (Un\G4339, Un\G4419) is output
in analog.

For details of each function, refer to the following.

» Logging Function (==~ Page 106, Section 8.10)

* Wave Output Function (I~ Page 144, Section 8.18)
» Variable Arithmetic Function (=5~ Page 192, Section 8.19)

» Variable Conversion Characteristics Function ([~ Page 212, Section 8.20)

» Variable Conversion Characteristics Function + Variable Arithmetic Function (=5~ Page 239, Section 8.21)
» PID Control Function (=5~ Page 246, Section 8.22)
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(2) Mode transitions

The following figure and table describe the transition condition for each mode.

At the power-on or at the

2) reset of the CPU module
1)

Normal mode
(when the wave output function is selected) Offset/gain
(when the variable arithmetic function is selected) setting mode
(when the variable conversion characteristics
function is selected) Yy
(when the variable conversion characteristics function + Normal mode
variable arithmetic function is selected) (when the logging function
(when the PID control function is selected) is selected)
No. Transition condition

Set "Drive Mode Setting" to "Normal (A/D Converter Processing, D/A Converter Processing) Mode" and "Select Function" to

R "Logging Function" in "Switch Setting" of GX Works2.

Set "Drive Mode Setting" to "Normal (A/D Converter Processing, D/A Converter Processing) Mode" and "Select Function" to any
of the following in "Switch Setting" of GX Works2.

« "Wave Output Function”

2) * "Free Operation Function"

* "Free Conversion Characteristics Function”

« "Free Conversion Characteristics Function + Free Operation Function"

« "PID Control Function"

3) Set "Drive Mode Setting" to "Offset/Gain Setting Mode" in "Switch Setting" of GX Works2.

Perform the mode transition by either of the following methods.

Method 1 Execute G(P).OFFGAN (Argument(S): 1: Transition to the offset/gain setting mode).™

4) Set the following values for Mode switching setting (Un\G158, Un\G159) and turn on and off Operating condition

setting request (Y9)."!
Un\G158: 4144H
Un\G159: 0964H

SSPON L'8

Method 2

Perform the mode transition by either of the following methods.

Method 1 Execute G(P).OFFGAN (Argument(S): 0: Transition to the normal mode).

5) Set the following values for Mode switching setting (Un\G158, Un\G159) and turn on and off Operating condition

setting request (Y9)."!
Un\G158: 0964H
Un\G159: 4144H

Method 2

*1 A/D conversion and D/A conversion stop at the time of the mode transition.
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(3) Checking method

The current mode can be checked with the following items.

Mode

RUN LED status

Stored value of Function
selection monitor (Un\G21)

Offset/gain setting mode
flag/Arithmetic expression data
write status flag (XA)

Logging function ON 0 OFF™

Wave output function ON 1 OFF

Variable arithmetic function ON 2 OFF™
Normal mode. | oot o ton oN 3 OFF

Variable conversion

characteristics function + variable ON 4 OFF"1

arithmetic function

PID control function ON 5 OFF
Offset/gain setting mode Flashing 0 ON™!

*1 When User range write request/Arithmetic expression data write request (YA) is off
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8.2 Enable/Disable Setting and Conversion Speed of A/D
and D/A Conversion

(1) Enable/disable setting of A/D and D/A conversion
For the A/D conversion channels (CH1, CH2) and the D/A conversion channels (CH3, CH4), whether to enable or
disable conversion can be set by channel. For details of the setting procedure, refer to the following.
» A/D Conversion Enable/Disable Function (I~ Page 85, Section 8.4)
» DJ/A Conversion Enable/Disable Function (==~ Page 125, Section 8.12)

(2) Conversion speed

The conversion speed varies depending on the setting of "Select Function" of "Switch Setting".

Conversion speed

Setting value of "Select Function"

AID conversion D/A conversion
Logging Function
80us /channel
Wave Output Function
Free Conversion Characteristics Function 100ups/channel

Free Operation Function

Free Conversion Characteristics Function + 160ps/channel 320us/2 channels
Free Operation Function

PID Control Function 200us/channel

(a) When the logging function or wave output function is selected

For the A/D conversion channels and D/A conversion channels where conversion is enabled, conversion is
performed every 80us by channel in turn. The following shows the conversion speed of each channel.

Conversion speed of A/D conversion channel (CH1, CH2) Conversion speed of D/A conversion channel (CH3, CH4)

80us x Number of channels where A/D conversion is enabled 80us x Number of channels where D/A conversion is enabled

(b) When the variable conversion characteristics function is selected

For the A/D conversion channels and D/A conversion channels where conversion is enabled, conversion is
performed every 100us by channel in turn. The following shows the conversion speed of each channel.

Conversion speed of A/D conversion channel (CH1, CH2) Conversion speed of D/A conversion channel (CH3, CH4)

100us x Number of channels where A/D conversion is enabled 100us x Number of channels where D/A conversion is enabled

(c) When the variable arithmetic function or the variable conversion characteristics

function + variable arithmetic function is selected

For the A/D conversion channels where conversion is enabled, conversion is performed every 160us by
channel in turn.

The operation speed of polynomial expressions is 320us. Since each operation result of two polynomial
expressions is output on each D/A conversion channel, D/A conversion is executed at intervals of 320us
regardless of the number of D/A conversion enabled channels. The following shows the conversion speed of
each channel.

Conversion speed of A/D conversion channel (CH1, CH2) Conversion speed of D/A conversion channel (CH3, CH4)

160us x Number of channels where A/D conversion is enabled 320us/2 channels
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(d) When the PID control function is selected

For the A/D conversion channels and D/A conversion channels where conversion is enabled, conversion is
performed every 200us by channel in turn. The following shows the conversion speed of each channel.

Conversion speed of A/D conversion channel (CH1, CH2) Conversion speed of D/A conversion channel (CH3, CH4)

200us x Number of channels where A/D conversion is enabled 200us x Number of channels where D/A conversion is enabled

(3) Conversion order of A/D conversion and D/A conversion by number of
channels where conversion is enabled

The following examples use the conversion speed of when the logging function or wave output function is
selected (80us).

(a) When all channels are allowed to perform conversion

' ' ' ' pmmmmmmmms '

' ' ' [

1 ! . "
0

'

+—80ys —pie——80uys —p¢—80uys —pie¢——80ps —-—»

AID A/D conversion | A/D conversion | A/D conversion AZD conversion
conversion (CH1) (CH2) (CH1) (CH2) |
" Conversion cyclg for CH1: 160us 'i

'
'
'
'
»'
L}
'
'
'

E‘ Conversion cycle for CH2: 160us

D/A D/A conversion | D/A conversion | D/A conversion | D/A conversion
conversion (CH3) (CH4) (CH3) . (CH4) .

¢ 1 »
»,
'

1" Conversion cycle for CH3: 160ps !

......... 4 '
'

i« - ;E A/D conversion and D/A conversion
i Conversion cycle for CH4: 160ps ; are performed for one channel

respectively within 80us.

(b) When CH1, CH2, and CH4 are allowed to perform conversion

.
1 1 \

| 4—— 80ys —P4—— 80ys —P4—— 80us —P4—— 80ys —>
' !

AD . A/D conversion A/D conversion A/D conversion AID conversion
conversion (CH1) (CH2) (CH1) (CH2)

v

<
4

Conversion cycle for CH1: 160us
'

'
¢ ' »
»

E Conversion cyclg for CH2: 160pus

R vl [Ty g

D/A D/A conversion D/A conversion D/A conversion /A conversion
conversion (CH4) (CH4) (CH4) (CH4) 1
1 1 1 1 N ,' 1
< > H Vo Tttt i
h ' ' '
Conversion cycle for CH4: 80us T

AJD conversion and D/A conversion are
performed for one channel respectively
within 80ps.
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8.3 Processing Order of Each A/D Conversion Function

AID
conversion

(1) Normal A/D conversion processing

When any of the logging function, wave output function, or variable arithmetic function is selected in "Select
Function”, analog input values and the digital values of (4) to (7) are processed in the order shown below. If
multiple functions are enabled, the output of the first processed function is used as the input of the next function.

Y

Analog input erlpopru(:estiggtiacl)n A"eragi.ngh »{ CHO Digital output value |
(CH1, CH2) function processmy (Un\G11, Un\G12)
CHO Maximum value
(Un\G30, Un\G32)
Logging
function

CHO Minimum value
(Un\G31, Un\G33)

Scaling y| CHOScalingvalue | |
function (Un\G54, Un\G55)
CHO Logging data

P|(Un\G5000 to Un\G24999)

(2) A/D conversion processing of the variable conversion characteristics function
This processing order is for when the variable conversion characteristics function or the variable conversion
characteristics function + variable arithmetic function is selected. Analog input values and the digital values of (4)
to (6) are processed in the order shown below. If multiple functions are enabled, the output of the first processed
function is used as the input of the next function.

The analog value is converted into a digital value and the digital value is used as an address of the conversion
characteristics table. The data corresponding to the address is stored in CHO Digital output value (Un\G11,
un\G12).

(When Analog output (1) is set to Variable conversion characteristics table selection (Un\G4100), the values are
converted in the order shown in ==~ Page 83, Section 8.3 (1).)

CHO Maximum value
(Un\G30, Un\G32)

uoIoUN4 UoISIBAUOD (/Y Yoed Jo JaplO Buisseoolid €'

v

. Input signal ; Variable conversion -
Agal;:gérhp; ! error detection /;r\gg:i?r?g characteristics function » CHl(:‘Ug\Igﬁl 03:5&2?;'“9
(cm, ) function (conversion characteristics table) ’

CHO Minimum value
(Un\G31, Un\G33)

The conversion characteristics table is a data table for referring to a conversion value corresponding to the digital
value for resolution when the variable conversion characteristics function is used. Set the conversion
characteristics table using the "Create Conversion Characteristics Table" tool of GX Works2.
For details, refer to the following.

» Variable Conversion Characteristics Function (==~ Page 212, Section 8.20)
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(3) A/D conversion processing of the PID control function
This processing order is for when the PID control function is selected. Analog input values and the digital values
of (4) to (6) are processed in the order shown below.
The analog input value is converted into a digital value and the digital filter is applied to the digital value. This
digital value is stored in CHIO Digital output value (Un\G11, Un\G12) as the process value (PV).

. i : o CHO Digital
Analog input Input signal Averaging Digital filter
error detection . . output value —
(CH1, CH2) function processing processing (Un\G11, Un\G12)

v

CHO Maximum value
(Un\G30, Un\G32)

CHO Minimum value
(Un\G31, Un\G33)

Scaling CHO Scaling value
function (Un\G54, Un\G55)

(4) Digital output values

The digital values obtained in sampling processing or averaging processing are stored.

(5) Scaling values

The values obtained in scale conversion of digital output values by the scaling function (A/D conversion) are
stored. When the scaling function (A/D conversion) is not used, the values same as the digital output values are
stored.

(6) Maximum and minimum values

The maximum digital output value and minimum digital output value are stored. When the scaling function (A/D
conversion) is used, the maximum scaling value and minimum scaling value are stored.

(7) Logging data
When the logging function is used, the digital output values or scaling values are collected.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

Point/’

® When averaging processing (time average/count average) is performed on digital output values, scaling values, and
maximum and minimum values, the values are stored at every averaging process cycle.

@ In the use of the input signal error detection function, A/D conversion is stopped if an input signal error occurs.
In this case, the digital output values, scaling values, and maximum and minimum values are not updated. The values
obtained before the input signal error is detected are held.
When the analog input signal returns to a normal value, A/D conversion resumes.
For details of the input signal error detection function, refer to the following.
 Input Signal Error Detection Function (==~ Page 93, Section 8.8)
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8.4 A/D Conversion Enable/Disable Function

AD
conversion

This function sets whether to enable or disable the A/D conversion for each channel.
Disabling the A/D conversion for unused channels reduces the A/D conversion cycle.
The conversion speed of this module varies depending on the setting of "Select Function”.

Setting value of "Select Function" Conversion speed

Logging Function

80us/channel
Wave Output Function
Free Conversion Characteristics Function 100ps/channel
Free Operation Function

160us/channel
Free Conversion Characteristics Function + Free Operation Function
PID Control Function 200ps/channel

(1) Setting procedure

Set "A/D conversion enable/disable setting" to "0: Enable".

\@ Project window = [Intelligent Function Module] = module name = [Parameter_(A/D_Conversion)]

Ikermn CH1
-| Basic setting et method of A/D conversion control.

AT conversion enabledisable setting | M:Enable j

Aweraging process setting
. 1:Disable

[ T U S T U ¥ TR

uoioun4 8|gesi/e|qeus uoisiaAuod A/ ¥'8
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8.5

A/D Conversion Method

AD
conversion

Set sampling processing or averaging processing for each channel.

The conversion speed varies depending on the setting value of "Select Function".

Setting value of "Select Function" Conversion speed

Logging Function

80us/channel
Wave Output Function
Free Conversion Characteristics Function 100us/channel
Free Operation Function

160us/channel
Free Conversion Characteristics Function + Free Operation Function
PID Control Function 200us/channel

(1) Sampling processing

Point/’

Analog input values are converted into digital at every sampling cycle and stored in the buffer memory as digital
output values.

The conversion cycle is "Conversion speed x Number of channels where A/D conversion is enabled".
Whether to enable or disable can be set for each channel. Disabling A/D conversion for unused channels reduces the A/D
conversion cycles.

Example: Conversion cycle that applies when the logging function is selected and the two channels (CH1, CH2) get A/D
conversion enabled

80 x 2 =160 (us)
The conversion cycle is 160us.

(2) Averaging processing

86

Averaging processing is performed on digital output values for each channel. The values obtained in averaging
processing are stored in the buffer memory. The following three types of averaging processing are provided.

» Time average
» Count average
* Moving average

(a) Time average

A/D conversion is performed for a set period of time and averaging processing is performed on the total value
excluding the maximum and the minimum values. The values obtained in averaging processing are stored in
the buffer memory.

The number of processing times within a set period of time changes depending on the number of channels
where A/D conversion is enabled.

Set time

Number of processing times (times) =
Conversion speed x Number of channels where A/D conversion is enabled
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EI The processing times with the following settings is calculated below.

Item Setting
Select function Logging Function
Number of channels where A/D conversion is enabled 2 channels (CH1, CH2)
Set period of time 15ms

15

008x2 =93.75 (times) -+ The value after the decimal point shall be rounded down.

— The processing is performed 93 times and the average value is output.

(b) Count average
A/D conversions are performed a set number of times and averaging processing is performed on the total value
excluding the maximum and the minimum values. The values obtained in averaging processing are stored in
the buffer memory.
The time taken for the mean value calculated through average processing to be stored in the buffer memory
changes depending on the number of channels where A/D conversion is enabled.

Processing time (ms) = Set number of times x (Conversion speed x Number of channels where A/D conversion is enabled)

El The processing times with the following settings is calculated below.

Item Setting
Select function Logging Function
Number of channels where A/D conversion is enabled 2 channels (CH1, CH2)
Set number of times 20 times

20 x (0.08 x 2) = 3.2 (ms) -> Amean value is output every 3.2ms.

Point/

Because the count average requires a sum of at least two counts excluding the maximum and minimum values, set four or
larger number of counts.
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(c) Moving average
The average of a specified number of digital output values is calculated at every sampling cycle and is stored in
the buffer memory.
Because the target set of values for averaging processing shifts to another to involve a subsequent value at
every sampling processing, the latest digital output values can be always obtained.
The following figure shows the moving average processing of when the set number of times is four.

Time [ms]

CH1 Digital output value (Un\G11) 0 ";{"";{"‘\,:' T
<’ ON

A/D conversion completed flag (XE)

Digital output value Sampling cycle

16000 + 5 )Y H
i
i
1 1
L

8000 - : : ' :
i ' ' : » 1st storage (a)
— : ! » 2nd storage (b)
P » 3rd storage (c)

0 Y

Data transition in buffer memory I

1st storage (a) 2nd storage (b) 3rd storage (c)
1)+2)+3)+4) |—| 2)+3)+4)+5) |—| 3)+4)+5)+6)
4 4 4
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(3) Setting procedure

(a) Sampling processing
1. Set"AID conversion enable/disable setting” to "0: Enable".

‘Q Project window = [Intelligent Function Module] = module name = [Parameter_(A/D_Conversion)]

Ikermn CH1
-| Basic setting et method of A/D conversion control.

AT conversion enabledisable setting | M:Enable j

Aweraging process setting
N S 1:Disable

2. set "Averaging process setting” to "0: Sampling Processing".

Averaging process sefbing |D:Sampling Processing j

0:5ampling Processing

1:Time Average

- Input signal error detection 2iCounk fyverage
Trnnik sinnal erenr debeckinn setrnn diMowing Awverage

Time Awverage/Count AveragefMoving Average
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(b) Averaging processing

EI When "Averaging process setting" is set to "1: Time Average"

1. Set"A/D conversion enable/disable setting” to "0: Enable".

‘“@ Project window = [Intelligent Function Module] = module name = [Parameter_(A/D_Conversion)]

Ikem CH1
-] Basic setting Set method of A/D conversion control.
AT conversion enabledisable setting | M:Enable j
Aweraging process setting

S Ny S Y S 1:Disable

2. Set "Averaging process setting” to "1: Time Average".

Averaging process sefting |D:Samp|ing Processing j

Time Awverage/Count AveragefMoving Average 0: Sampling Processin

- Input signal error detection

2iCounk Average
Tani ik zinnal errar deberckinn ssbrAn diMowing Average

3. Sset"Time Average/Count Average/Moving Average" to an averaging processing value.

Ikem CH1

Set method of A,/D conversion control.
A0 conversion enable/disable setting 0:Enahblz

-1 Basic setting

Aweraging process sekking 1:Tire Average

Fime Average - Count Average Moving Average -

000 ms

Setting item Setting range

2 to 5000ms
4 to 62500 times

Time Average

Count Average

Moving Average

Point/’

The time average and count average processing cannot be used when the PID control function is used. When the PID
control function is used and "1: Time Average" or "2: Count Average" is set for "Averaging process setting”, the setting value
of "Time Average/Count Average/Moving Average" is ignored and the module performs the sampling processing.

2 to 1000 times
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8.6 Input Range Extension Function

AID
conversion

This function extends the input range of 4 to 20mA and that of 1 to 5V.

Input range - Input range -
setting Input range | Digital output value setting Input range Digital output value
4 to 20mA
4 to 20mA 4 to 20mA (Extended mode) 0.0 to 22.0mA
0 to 12000 - -3000 to 13500
110 5V 1to 5V 1to 8V 0.0t0 5.5V
(Extended mode)

(1) Overview

» Within the input range of 4 to 20mA and 1 to 5V, an analog input value can be monitored even when an error
in the signal from a sensor is so great that the value falls short of 4mA or 1V.

» Although the slope of the I/O characteristic of the extended mode is the same as that of the normal range,
the upper limit value and the lower limit value of the input range and the digital output value are extended.
For details, refer to the following. I/O conversion characteristic of A/D conversion (=5~ Page 425, Appendix
3.1)

» The resolution is the same as that the input range of 4 to 20mA and 1 to 5V has (1333nA and 333pV).
Therefore, the A/D conversion with higher resolution than that of the input range of 0 to 20mA and 0 to 5V
(resolution of 1666nA and 416uV) is achieved.

(2) Setting procedure
Set the extended mode for "Input Range Setting" of "Switch Setting".

Point />

When the input range extension function is used with the scaling function (A/D conversion), the scaling values may exceed
the range of -32768 to 32767.
In that case, the upper limit value (32767) or the lower limit value (-32768) is stored as a scaling value.

Example: When 32000 is set for the A/D conversion scaling upper limit value and -32000 is set for the A/D conversion
scaling lower limit value, the following operations are performed.

* When the digital output value is 12144 or greater, 32767 is stored as a scaling value.

* When the digital output value is -144 or smaller, -32768 is stored as a scaling value.

uonoun4 uoisusixg ebuey ndu| 9'g
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8.7 Maximum Value/Minimum Value Hold Function

92

AD
conversion

This function stores the maximum digital value and minimum digital output value in the buffer memory for each
channel.
Values are updated at every averaging process cycle if averaging processing is selected, otherwise updated at every
sampling cycle.
For the buffer memory address where the values are stored, refer to the following.

 List of Buffer Memory Addresses (==~ Page 32, Section 3.5)

(1) Resetting the maximum value and the minimum value
When one of the following operations is performed, the maximum value and the minimum value are replaced with
the current digital output value.
* Turning on and off Maximum value/minimum value reset request (YD)
» Turning on and off Operating condition setting request (Y9)
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.

(2) Target value for the maximum value/minimum value hold function

The maximum digital output value and minimum digital output value are stored.
If the scaling function is enabled, the maximum scaling value and minimum scaling value are stored.
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8.8 Input Signal Error Detection Function

AD
conversion

This function outputs an alarm when the analog input value exceeds a preset range.

- Within the detection range

Outside the detection range

® Included
Analog
input value

Input signal error
detection upper
limit value

CH1 Analog

) — .
input value Normal input value

A

Input signal error
detection lower
limit value

Error detection\'

Time

CH?1 Input signal error detection flag (Un\G49.b0)

Input signal error detection signal (XC)

CH1 A/D conversion completed flag (Un\G10.b0)

Error clear request (YF)

uoloun4 uonosjeq Jo3 eubig Induj g'g
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(1) Detection method

One of the following detection methods can be selected.

Detection method

Detection condition

When the analog input value becomes equal to or greater than the

Analog

input

Input signal error
detection upper

A

value

Error
detection

Upper and lower input signal error detection upper limit value, or becomes equal to limit value
detection or smaller than the input signal error detection lower limit value, an
error is detected. .
Input signal error
detection lower | — — — ®— — — — —
limit value
Error
detection \4
» Time
Analog
input value
A
No error
. ) detection
When the analog input value becomes equal to or smaller than the Input signal error
input signal error detection lower limit value, an error is detected. Iqet'ecmlm upper = = =~ 7= = T 7 7
Lower detection When the analog input value becomes equal to or greater than the imit value
input signal error detection upper limit value, an error is not
detected. Input signal error
detection lower | — — — ®— - - — —
limit value
Error \
detection
» Time
Analog
input value
A
Error
. ) detection
When the analog input value becomes equal to or greater than the Input signal error
input signal error detection upper limit value, an error is detected. Qet‘ection upper — — — ~ & &= — &
Upper detection When the analog input value becomes equal to or smaller than the limit value
input signal error detection lower limit value, an error is not
detected. Input signal error
detection lower | — — — \— - — — —
limit value
No error
detection
» Time

Disconnection
detection

Disconnection detection is performed. For details, refer to the following.

« Disconnection detection (I==~ Page 95, Section 8.8 (1) (a))
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(a) Disconnection detection
By combining this function with the input range extension function, simple disconnection detection is enabled.
When either of the following conditions is satisfied, Input signal error (1) is stored in the bit of Input signal error
detection flag (Un\G49) corresponding to the channel number.

Input range Disconnection detection condition
4 to 20mA (Extended mode) Analog input value < 2mA
1 to 5V (Extended mode) Analog input value < 0.5V
Analog
input value

A

2mAor05V - — - — B— — — — — —
Error

detection \4

» Time

The setting for CHO Input signal error detection setting value (Un\G142, Un\G143) is ignored.

(2) Notifying input signal errors
When an input signal error or a disconnection is detected, the error is notified by Input signal error detection flag
(Un\G49), Input signal error detection signal (XC), and flashing ALM LED (0.5s intervals). In addition, the alarm
code (11A0) is stored in Latest error code (Un\G19). The value of the alarm code to be stored depends on the
condition (upper limit, lower limit, or disconnection detection) under which an input signal error is detected.

The following figure shows the alarm codes stored.

11A0
-

Fixed
The last digit indicates the channel where an input signal error has occurred.

The third digit indicates the detection condition by one of the following values:

1: Upper limit detection
2: Lower limit detection
3: Disconnection detection

For details of the alarm codes, refer to the following.
« Alarm Code List (==~ Page 324, Section 11.5)

uoloun4 uonosjeq Jo3 eubig Induj g'g
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()

(4)

()

(6)

Operations performed when an input signal error is detected

On the channel where an error is detected, the digital output value obtained immediately before the error is
detected is held. In addition, "During A/D conversion or unused (0)" is stored in the bit of A/D conversion
completed flag (Un\G10) corresponding to the channel and A/D conversion completed flag (XE) turns off.
When the analog input value falls back within the set range, A/D conversion resumes even if Input signal error
detection flag (Un\G49) and Input signal error detection signal (XC) are reset. After the update of the first digital
output value, A/D conversion completed (1) is stored in the bit of A/D conversion completed flag (Un\G10)
corresponding to the channel (The ALM LED keeps flashing.).

Point/’

® When an input signal error occurs, the values of CHO Digital output value (Un\G11, Un\G12) and CHO Scaling value
(Un\G54, Un\G55) are not updated.

® In the concurrent use of the logging function and input signal error detection function, the logging performed on the
corresponding channel is stopped if an input signal error is detected. For details of the logging function, refer to the
following.
» Logging Function (==~ Page 106, Section 8.10)

@ |[f an input signal error occurs when the PID control function is used, the PID operation stops and Manipulated value (MV)
(Un\G4301, Un\G4381) and Output conversion value (Un\G4302, Un\G4382) are cleared to 0. For details on the PID
control function, refer to the following.

» PID Control Function ([~ Page 246, Section 8.22)

Detection cycle

This function works at every sampling cycle.

Clearing input signal errors

After the analog input value returns within the set range, turn on and off Error clear request (YF). If disconnection
detection has been enabled, turn on and off Error clear request (YF) after the analog input value exceeds 2.0mA
or 0.5V.
When an input signal error is cleared, the analog /O module performs as follows.

» Clears Input signal error detection flag (Un\G49).

» Turns off Input signal error detection signal (XC).

* Turns off the ALM LED.

» Clears the alarm code (11 AO) stored in Latest error code (Un\G19).

How to set the input signal error detection setting value

Set the input signal error detection upper limit value and input signal error detection lower limit value by 1 (0.1%)
based on the input signal error detection setting value.

Both the input signal error detection upper limit value and the input signal error detection lower limit value reflect
the input signal error detection setting value.
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(a) Input signal error detection upper limit value
This value is calculated by adding "Input range width (gain value - offset value) x Input signal error detection
setting value" to the gain value. Only the value equal to or greater than the gain value can be set.
To calculate the input signal error detection setting value based on the input signal error detection upper limit
value, use the following equation.

Input signal error detection upper limit value - Gain value of each range

Input signal error detection setting value = - x 1000
Gain value of each range - Offset value of each range

(b) Input signal error detection lower limit value
This value is calculated by subtracting "Input range width (gain value - offset value) x Input signal error
detection setting value" from the lower limit value of each range. Only the value below the lower limit value of
the range can be set.
To calculate the input signal error detection setting value based on the input signal error detection lower limit
value, use the following equation.

Lower limit value of each range - Input signal error detection lower limit value

Input signal error detection setting value = - x 1000
Gain value of each range - Offset value of each range

The following table lists the lower limit value, offset value, and gain value for each range.

Input range Lower limit value Offset value Gain value

4 to 20mA 4mA 20mA

0 to 20mA OmA 20mA

Current 4 to 20mA (Extended mode) 4mA 20mA
s g et Cureny | eSS oot s [ e
1to 5V % 5V _g
0to 5V ov 5V :(/;
-10 to 10V -10V ov 10V ‘g
Voltage 0to 10V ov 10V %
1 to 5V (Extended mode) % 5V 3
s g st otae) | B ke sy [ naeonos et | ar oo netes |
© 0 000000000 0000000000000 OOOOOOOOOOOOOOOSOOSEOSOOLLSEDOSEDOSEDOSEOSOEOSOEOSEOSEOSEOSEOSIEOSEOSEOSEVOSEOSE VIO _gn
5
(c) When setting -10 to 10V, 0 to 10V, or the user range setting (voltage) for the input %’

range
When setting -10 to 10V, 0 to 10V, or the user range setting (voltage) for the input range, set the input signal
error detection upper limit value and the input signal error detection lower limit value in the following ranges.
When the values are out of the ranges, input signal errors may not be detected as intended.

» 10V < Input signal error detection upper limit value < 10.24V

* -10.24V < Input signal error detection lower limit value <-10V (Only for -10 to 10V and the user range setting

(voltage))

EI Input signal error detection setting value calculated when Input signal error detection upper limit value =
10.24V and the input range is 0 to 10V
10.24V - 10V

Input signal error detection setting value = ———— x 1000 = 24 (2.4%)
10V - OV

97



98

(7) Setting procedure
1. Set"A/D conversion enable/disable setting” to "0: Enable".

‘@ Project window = [Intelligent Function Module] = module name = [Parameter_(A/D_Conversion)]

Ikem CH1
-| Basic setting Set method of A/D conversion control.

AT conversion enable /disabfe setting | 0:Enahblz j

Averaging process setting T ——
o o T F Ay N R | N T —— 1:D|sab|e

2. Select a detection method from "Input signal error detection setting".

-| Input signal error detection Set for input signals on A/D conversion.
Input signal error detection setting | 1:Upper and Lower Detection j

0:Disable

Input signal error detection setting value

1:Upper and Lower Deteckion
2:Lovwer Detection

3:Upper Detection
4:Disconnection Deteckion

- Scaling function {A,/D conversion)

3. Sseta value for "Input signal error detection setting value".

- Input signal error detection Set for input signals on A/D conversion.
Input signal error dekection setting 1:Upper and Lower Detection
Input signal error defection setting valuve élD.D %o
Item Setting range
Input signal error detection setting value 0 to 25.0%

Point/’

® When "4: Disconnection Detection" is set for "Input signal error detection setting”, the setting for "Input signal error
detection setting value" becomes invalid.

® When "4: Disconnection Detection" is set for "Input signal error detection setting" on the channel where the input range is
set to a range other than 4 to 20mA (Extended mode) and 1 to 5V (Extended mode), an error occurs. The error code
(820) is stored in Latest error code (Un\G19) and Error flag (XF) turns on.

® When the specifications of disconnection detection, 2mA (4 to 20mA (extended mode) or 0.5V (input range: 1 to 5V
(extended mode)), do not fill the needs of the system, set "Input signal error detection setting" to "2: Lower Detection" and
set "Input signal error detection setting value" to a judging value to detect a disconnection.
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(8) Setting example of input signal error detection
To detect an error on a channel where the input range of 4 to 20mA is set when the analog input value is 2.4mA
or lower, make the following substitutions in the equation based on the input signal error detection lower limit

value.
* Input signal error detection lower limit value: 2.4mA
* The lower limit value of the input range (offset value): 4.0mA
* Gain value: 20.0mA

40-24

Input signal detecti tti lue = ————— x 1000
nput signal error detection setting value 200-40

=100(10.0%)
Thus, set the input signal error detection setting value to "100(10.0%)".

El When "2: Lower Detection" is set for "Input signal error detection setting”, the input signal error detection

value works as shown below.

The module does not detect
" an error for the upper limit side.

A
Input signal error detection

upper limitvalue | _ _ _ _ _ _ _ _ _ /NG —————— —
21.6mA
1.6mA
(10.0% of 16mA)

Gain value | 20mA |

16mA

(Gain value - Offset value)
Lower limit value \

ofinputrange | 4mA !

(Offset value)

1.6mA
(10.0% of 16mA)

Input signal error detection
lower limit value Error
detection

Y

uoloun4 uonosjeq Jo3 eubig Induj g'g
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8.9 Scaling Function (A/D Conversion)

AD
conversion

This function performs scale conversion on the digital output values. The values are converted within the range
between a specified A/D conversion scaling upper limit value and A/D conversion scaling lower limit value.
The converted values are stored in CHO Scaling value (Un\G54, Un\G55).

(1) Concept of scaling setting

El When the input range is set to -10 to 10V:
For the A/D conversion scaling lower limit value, set a value corresponding to the lower limit of the input
range (-16000).
For the A/D conversion scaling upper limit value, set a value corresponding to the upper limit of the input
range (16000).

(2) Calculating the scaling value

The scaling value is calculated based on the following equations.
(All digits to the right of the decimal point are discarded during scale conversion.)

Current: 4 to 20mA, 0 to 20mA, 4 to 20mA (Extended mode)*1, user range setting (Current)
Voltage: 1 to 5V, 0 to 5V, 0 to 10V, 1 to 5V (Extended mode)*1, user range setting (Voltage)

Dx x (SH-S
Scaling value = M + SL
Dmax

Voltage: -10 to 10V

Dx x (SH - SL) (SH + SL)
DMax - DMin * 2

Scaling value =

Item Description
Dx Digital output values
Dmax Maximum digital output value of the input range in use
Dwmin Minimum digital output value of the input range in use
Sy A/D conversion scaling upper limit value
S. A/D conversion scaling lower limit value

*1 Although the range of the digital output value in the extended mode is -3000 to 13500, this function scales digital output
values within the range of 0 to 12000. For an example of scaling setting using the extended mode, refer to the following.
Setting example of scaling function (A/D conversion) (==~ Page 102, Section 8.9 (4))
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(3) Setting procedure
1. Set"AID conversion enable/disable setting” to "0: Enable".

‘@ Project window = [Intelligent Function Module] = module name = [Parameter_(A/D_Conversion)]

Ikermn CH1
-| Basic setting et method of A/D conversion control.

AT conversion enable /disabfe setting | 0:Enahblz j

Averaging pracess setting e ——
1:Disable

[ U DRI 7SO T U | ¥ TR S S —

2. Set"A/D conversion scaling enable/disable setting” to "0: Enable".

- &caling function {(A,/D conversion) Set for scaling on A/D conversion.

AT conversion scafing enable disabie setting | 1:Disahlz j

a0 i i lirmit: vl
{0 coreersion scaling upper limit value L:Disable

3. Set values for "A/D conversion scaling upper limit value" and "A/D conversion scaling lower limit

value".
- &caling function {(A,/D conversion) Set for scaling on A/D conversion.
AJD conversion scaling enablefdisable setting M:Enable
AT conversion scaling upper Tmit value 14000
AID conversion scaling lower limik walue 2000

Item Setting range

A/D conversion scaling upper limit value
- 32000 to 32000

A/D conversion scaling lower limit value

Point/

® Whatever the settings for the A/D conversion scaling upper limit value and the A/D conversion scaling lower limit value,
the resolution does not become higher.

@ |[f the relation between the values is A/D conversion scaling lower limit value > A/D conversion scaling upper limit value,
the scale conversion can be performed according to a negative slope.

® Set different values for the A/D conversion scaling upper limit value and A/D conversion scaling lower limit value.
If the same value is set, an error occurs. The error code (910) is stored in Latest error code (Un\G19) and Error flag (XF)
turns on.

® When the variable conversion characteristics function is used, the scaling function (A/D conversion) cannot be used.
When any of the following has been set and the scaling function (A/D conversion) is enabled, an error occurs. The error
code (5000) is stored in Latest error code (Un\G19) and Error flag (XF) turns on.

Select function Variable conversion characteristics table selection (Un\G4100)
Free Conversion Characteristics Function Analog input (0)
Free Conversion Characteristics Function Analog I/0 (2)

Free Conversion Characteristics Function + Free Operation Function | Analog input (0)

Free Conversion Characteristics Function + Free Operation Function | Analog I/O (2)

@® When the PID control function is used, the scaling function (A/D conversion) can be used. The process value (PV) used
in the PID operation is CHO Digital output value (Un\G11, Un\G12) before scale conversion.

101

(uoisieAuod /v) uonound buiess 6°g




(4) Setting example of scaling function (A/D conversion)

El When the following values are set for a channel with an input range of 0 to 5V:
» "A/D conversion scaling enable/disable setting": Enable"

» "A/D conversion scaling upper limit value":

* "A/D conversion scaling lower limit value":

- &caling function {(A,/D conversion) Set for scaling on A/D conversion.
AJD conversion scaling enablefdisable setting M:Enable
AT conversion scaling upper Tmit value 14000
AID conversion scaling lower limik walue 2000

The following figure and table show the digital output values and the corresponding scaling values.

Digital output value

[ A/D conversion scaling upper limit )7 12000 |- === ----mmmmmm e

value 14000

S 2 ) SR

A/D conversion scaling lower limit 0 .
value 2000 )7 0 Analog input voltage (V)

Analog input voltage (V) Digital output value Scaling value
0 0 2000
1 2400 4400
2 4800 6800
3 7200 9200
4 9600 11600
5 12000 14000
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EI When the following values are set for a channel with an input range of -10 to 10V:

« "A/D conversion scaling enable/disable setting": Enable"
* "A/D conversion scaling upper limit value":
» "A/D conversion scaling lower limit value":

- Scaling function {A,/D conversion)

Set for scaling on A/D conversion.

AJD corveersion scaling enablefdisable sekting MiEnable
AT conversion scaling upper Tmit value 14000
AID conversion scaling lower limik walue 2000

The following figure and table show the digital output values and the corresponding scaling values.

Digital output value

A/D conversion scaling upper limit 16000 [--------=f--cmmoeman
value 14000

A/D conversion scaling lower limit )7 -16000
-10

Analog input voltage (V)

value 2000 0 1
Analog input voltage (V) Digital output value Scaling value
-10 -16000 2000
-5 -8000 5000
0 0 8000
5 8000 11000
10 16000 14000
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EI When the following values are set for a channel with an input range of 1 to 5V (Extended mode):
« "A/D conversion scaling enable/disable setting": Enable"

» "A/D conversion scaling upper limit value":

» "A/D conversion scaling lower limit value":

- Scaling function {A,/D conversion) Set for scaling on A/D conversion.
AJD corveersion scaling enablefdisable sekting MiEnable
AT conversion scaling upper Tmit value 14000
AID conversion scaling lower limik walue 2000

The following figure and table show the digital output values and the corresponding scaling values.

Digital output value

( A/D conversion scaling upper limit )7 12000 [--------cmmmeeeo

value 14000

(3, 1 R

A/D conversion scaling lower limit 0 ;
( value 2000 )7 0 1 Analog input voltage (V)

Analog input voltage (V) Digital output values Scaling value
0 -3000 -1000
1 0 2000
2 3000 5000
3 6000 8000
4 9000 11000
5 12000 14000
55 13500 15500
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EI When the following values are set for a channel with a user range of 2 to 10V:

» "A/D conversion scaling enable/disable sett
* "A/D conversion scaling upper limit value":
» "A/D conversion scaling lower limit value":

- Scaling function {A,/D conversion)
A0 conversion scaling enablefdisable setting
AT conversion scafing upper imit vafve

A0 conversion scaling lower limit walue

ing": Enable"

Set for scaling on A/D conversion.

0:Enable

10000

2000

The following figure and table show the digital output values and the corresponding scaling values.

Digital output value

A/D conversion scaling upper limit
value 10000

( A/D conversion scaling lower limit

Scaling value

K 12000 ~

10000

:
[«))
N
o
o3
T
I
I
!
.
.
.
.
.
.
.
3
D

Digital output value

value 2000

E "',2’ 1‘0 Analog input voltage (V)

: ,-1-3000

- -~2--1-6000

R -12000

Analog input voltage (V) Digital output values Scaling value

-6 -12000 -6000
-4 -9000 -4000
-2 -6000 -2000
0 -3000 0
2 0 2000
4 3000 4000
6 6000 6000
8 9000 8000
10 12000 10000
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8.10 Logging Function

AD
conversion

This function stores 10000 points of the digital output values or scaling values in the buffer memory for each channel.

In addition, the data collection can be stopped by using the status change of the data as a trigger. The data retention

around the trouble allows easy symptom analysis.

Point/’

To perform the logging function, select "Logging Function" in "Select Function" of "Switch Setting".

(== Page 55, Section 7.2)

If a function other than "Logging Function" is set for "Select Function" of "Switch Setting" and Enable (0) is set for CHO
Logging enable/disable setting (Un\G1000, Un\G1001), an error occurs. The error code (2080) is stored in Latest error code

(Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.

(1) Logging function

(a) Collecting logging data

Logging data is collected as follows.

» 10000 points of the latest digital output values or scaling values can be always collected for each channel.

» The data can be collected at intervals of 80us at a minimum and of 3600s at a maximum.

An address where the latest/oldest data is stored can be checked with the latest/head pointer.

Digital output value *
or
scaling value

v

Address 0

l¢——

Address 1

b
Logging cycle
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Address 2

Address 3

YVVYVYY

Address 4

Address 5

'
dress 9998

Latest pointer

ddress 9999

-

Logging data are stored in buffer memory areas.
The data are overwritten from the address 0 after the 10000 points of data
(maximum amount of data the memory can store) are stored.

Head pointer
The address of the oldest logging data can be checked.

The address of the latest logging data can be checked.
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(b) Stopping the logging operation
The logging data is refreshed at high speed during logging. Stop logging when the logging data needs to be
referred without paying attention to the refresh cycle.
Logging can be stopped by the hold trigger. (==~ Page 113, Section 8.10.1)
» Ahold trigger allows two options: "Logging hold request" or "Level trigger".
» The number of data points to be collected after a hold trigger occurs can be set.

Logging data are stored in
buffer memory areas.

area to be monitored

[
A

v : Logging hold request
Address 0 H Hold trigger r Generating a hold trigger from a program at certain timings
Address 1 <+ :
Address 2 H i L
. : . . . Level trigger
Address 3 H i 7 Logging points after trigger - r9g )
Add 2 . ' o Monitoring a stored value of a certain buffer memory area and
ress . ! '-099'”9 is stopped when the set generating a hold trigger if the value satisfies the preset condition
Address 5 4 ---- points of data are collected after as shown below
\ : - the hold trigger is generated. El A hold trigger is generated if the stored value reaches the
Address 9998 | i setting value.
Address 9999 E Stored value of a buffer memory

A trigger is A trigger is
generated. generated.

Trigger setting value -------/z mmemmmmmmmme e -\i -------

uonoun4 Buibbo 01'g
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(2) Operation of logging

(a) Start of logging data collection
Logging data collection starts when Enable (0) is set to CHO Logging enable/disable setting (Un\G1000,
Un\G1001) and Operating condition setting request (Y9) is turned on and off. Data are collected on the preset
logging cycle.

CHO Logging enable/disable setting Disable><

(Un\G1000, Un\G1001) 1) Enable (0)

ON

Operating condition setting request (Y9) OFF

ON QAON
X

Operating condition setting completed flag (X9) OFF

Start logging

(b) Logging data

Logging data are stored in the following buffer memory areas.

Buffer memory area

v .
Address 0 .
C Data to be collected ) E Address 1 .
N | |
Address 2 ' ]
Address 3 ' The data are _overwrltten from _the address 0 after
Address 4 » the 10000 points of data (maximum amount of
* data the memory can store) are stored.
Address 5 .
. . j o
% \‘ L []
. Address 9998 '
N Address 9999 '
- ]
e p—
Channel Storage area for logging data
CH1 CH1 Logging data (Un\G5000 to Un\G14999)
CH2 CH2 Logging data (Un\G15000 to Un\G24999)

If logging has been performed even once, all the data in CHO Logging data (Un\G5000 to Un\G24999) are
cleared to 0 when Operating condition setting request (Y9) is turned on.

(3) Logging data setting
Select data type from the following with CHO Logging data setting (Un\G1024, Un\G1025).
 Digital output value (0)
» Scaling value (1)
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(4) Logging cycle

(a) Logging cycle setting
Set the logging cycle with CHO Logging cycle setting value (Un\G1032, Un\G1033) and CHIO Logging cycle
unit setting (Un\G1040, Un\G1041).
Set the interval at which data are collected for CHO Logging cycle setting value (Un\G1032, Un\G1033).
Set the unit of the interval at which data are collected for CHO Logging cycle unit setting (Un\G1040,

Un\G1041).
Setting value of CHO Logging cycle unit setting (Un\G1040, Setting range of CHO Logging cycle setting value (Un\G1032,
Un\G1041) Un\G1033)
us(0) 80 to 32767
ms (1) 1to 32767
s (2) 1 to 3600

The logging cycle must be an integral multiple of the conversion cycle. If the set logging cycle is not an integral
multiple of the conversion cycle, the actual logging cycle becomes the integral multiple of the conversion cycle

which is smaller than the set logging cycle.
The following table lists the conversion cycles of each A/D conversion method.

Conversion Conversion cycle
method Y
Sampling N
) 0.08ms x Number of channels where A/D conversion is enabled
processing

Time average

Time set in "Time Average/Count Average/Moving Average" Conversion Number of
speed used channels

Conversion speed x Number of used channels

Count average

Number set in "Time Average/Count Average/Moving Average" x 0.08ms x Number of channels where A/D conversion
is enabled

Moving average

0.08ms x Number of channels where A/D conversion is enabled

*1 Values after the decimal point are rounded down.

El With the following settings, the conversion cycle is 160us and the actual logging is performed every
6880us (the integral multiple of 160us). The values are stored in CH1 Logging cycle monitor value
(Un\G1122 to Un\G1124) as shown in the table below.

« A/D conversion-enabled channels: CH1, CH2

CH1 Averaging process setting: Sampling processing

» CH1 Logging cycle setting value: 7000
» CH1 Logging cycle unit setting: us

Buffer memory address Item Stored value
1122 s 0
1123 CH1 Logging cycle monitor value ms 6
1124 us 880
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(b) When the logging function becomes disabled
The logging is not performed when even one of the following errors occurs after the logging function is enabled
and Operating condition setting request (Y9) is turned on and off.
» Error code (2000): Setting error of CHO Time Average/Count Average/Moving Average (Un\G1, Un\G2)
» Error code (300): Setting error of CHO Time Average/Count Average/Moving Average (Un\G1, Un\G2)
» Error code (3100): Setting error of CHO Time Average/Count Average/Moving Average (Un\G1, Un\G2)
» Error code (2000 to 2060, 2080): Setting error of the parameter settings of the logging function

Point/’

When Operating condition setting request (Y9) is turned on and off on the condition that the logging cycle determined by
CHO Logging cycle setting value (Un\G1032, Un\G1033) and CHO Logging cycle unit setting (Un\G1040, Un\G1041) is
shorter than the conversion cycle, an error occurs and logging does not start. The error code (2020) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
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(5) Number of logging data

The number of valid data in CHO Logging data (Un\G5000 to Un\G24999) can be checked with CHO Number of
logging data (Un\G1106, Un\G1107).

When data less than 10000 points are collected When the 10000 points of data are collected
;.............................:
e [ ]
[ — "
Address 0 Valid data Address 0 A :
Address 1 | | Leemeeemeeeemeeeeeeneeean Address 1 '
," S Address 2 Valid data []
Address 2 i CHO Number of logging data JPCE L e LR LR PR TR !
Address 3 : = : Address 3 : . .
' ; Add 4 i CHO Number of logging data |}
Address 4 __N. A L g ress H =10000 i
A Address 5 . L.
, ddressS | nvalid data ! ; 1| e .
T - © 1 (Data stored in these areas are '
Address 9998 o - Address 9998 '
not reliable.) '
Address 9999 | V¥ Address 9999 | V. .
""" n

The number of logging data increases by one each time new data is stored.

When CHO Logging data (Un\G5000 to Un\G24999) becomes full (Number of logging data = 10000), the next
data is stored in the first address of CHO Logging data (Un\G5000 to Un\G24999), and the logging operation
continues overwriting the existing data. The number of logging data is fixed to 10000.

(6) Head pointer and latest pointer

The storage location of the oldest data and the latest data in CHO Logging data (Un\G5000 to Un\G24999) can
be checked with the following buffer memory areas.

Buffer memory Description

CHO Head pointer The buffer memory address of the oldest data in CHO Logging data (Un\G5000 to Un\G24999) can be checked with this f
(Un\G1090 TJn\G1091) buffer memory area. The offset value (0 to 9999) counted from the start address (Un\G5000, Un\G15000) of CHO '9
’ Logging data (Un\G5000 to Un\G24999) is stored. 3
Q
CHO Latest pointer The buffer memory address of the latest data in CHO Logging data (Un\G5000 to Un\G24999) can be checked with this g
(Un\G1098 8n\G1099) buffer memory area. The offset value (0 to 9999) counted from the start address (Un\G5000, Un\G15000) of CHO -n
’ Logging data (Un\G5000 to Un\G24999) is stored. %
8‘.
35
When data less than 10000 points are collected When the 10000 points of data are collected
PEEEEE S S S S S E.
:'CHD Head pointer
' =0 P :_> Address 0 the oldest Address 0
* S Address 1 JeTTTTEEEEEEEEES AN Address 1
""""""" T 'CHO Latest pointer® Address 2
. T Address 3 B B ! Address J
1CHO Latest pointer: M e mmmmeamaa—e ‘
: P —> Address 4 the latest Address 4 the latest

R f ........ ; Address 5 RO y / Addre;ss 5 the oldest
! : ' » CHO Head pointer ¢ . : !

Addres-s 9998 - H Address 9998
Address9999 |  tmmmmmmmmmeenet Addres_s 9999

The head pointer does not change until CHO Logging data (Un\G5000 to Un\G24999) becomes full after the
logging start (The value is fixed to 0). The head pointer moves by one point when CHO Logging data (Un\G5000
to Un\G24999) becomes full and the overwriting of data starts from the first address.

.
-~
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(7) Logging status monitor value
Logging status can be checked with CHO Logging status monitor value (Un\G1146, Un\G1147).

Stored value of CHO Logging status monitor e e
value (Un\G1146, Un\G1147)
FH Logging is not performed.
OH Waiting for a logging hold request (during logging)
1H Waiting for a level trigger (during logging)
2H A hold trigger has occurred. (during logging)
3H A logging hold processing is completed and logging stops.

(8) Checking logging data without stopping the logging operation
Logging data can be checked during logging operation with CHO Head pointer (Un\G1090, Un\G1091), CHO
Latest pointer (Un\G1098, Un\G1099), and CHO Number of logging data (Un\G1106, Un\G1107).
To check logging data during logging operation, follow the precautions below because logging data may be
refreshed while data is being read out.

» Set the cycle to CHO Logging cycle setting value (Un\G1032, Un\G1033) so that data checking and reading
surely complete before logging data is refreshed. If the logging cycle is short, logging data may be refreshed
during data checking and reading.

» After obtaining the logging data which need to be checked, monitor the variation of the head pointer and the
number of logging data, and obtain logging data just after the stored value has changed.

« If the data refresh and the data being checked do not synchronize due to the relationship between the
logging cycle and the scan time of the CPU module, adjust the logging cycle.

To check the logging data without paying attention to logging cycle, stop the logging operation. (==~ Page 113,
Section 8.10.1)
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8.10.1 Stopping the logging operation

Logging operation stops (hold) when the preset trigger condition is satisfied and the set points of the data are
collected.

A trigger that is generated when the condition is satisfied is called a hold trigger.
To generate a hold trigger, the following two methods are available.
» Logging hold request (=5~ Page 117, Section 8.10.2)
» Level trigger (==~ Page 118, Section 8.10.3)
When a hold trigger is detected during data collection, the logging operation stops after the points of the data set in
CHO Logging points after trigger (Un\G1048, Un\G1049) are collected.

CHO Logging enable/disable setting

(Um\G1000, Un\G1001) Enable (0)
Operating condition setting request o
(Y9) OFF 5
. iy . ON o
Operating condition setting I
completed flag (X9) OFF
Hold trigger I Collecting the points of data that is

. setin CHO Logging points after
trigger (Un\G1048, Un\G1049)
iy

Logging hold flag orr

(1) Logging points after trigger

Set the number of data collected in the period from the detection of a hold trigger to logging operation stop to
CHO Logging points after trigger (Un\G1048, Un\G1049).

oL'8
oL's

(2) Checking on logging stop
Check that CHO Logging hold flag (Un\G1016, Un\G1017) is on.

uonoun4 Buibbo
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(3) Checking data when a hold trigger has occurred

The storage location of the data when a hold trigger has occurred can be checked with CHO Trigger pointer
(Un\G1114, Un\G1115). The offset value (0 to 9999) counted from the start address (Un\G5000, Un\G15000) of
CHO Logging data (Un\G5000 to Un\G24999) is stored in CHIO Trigger pointer (Un\G1114, Un\G1115).

El The stored value of the trigger pointer when the logging operation stops under the following conditions
» CH1 Logging points after trigger (Un\G1048): 6505 points
» The data where a hold trigger has occurred: 3500th data

v
Address 0
eTTTTETTTEmTmmmT R, . Address 1
Address 2
Address 3
Address 4 the latest

JR \/ Address 5 the oldest

..........................

: Address 3499 ;
"""""""""""""" Address 3500 4—' CHO Trigger pointer = 3500 1
Address 3501 R &

Lemmn-
.
@)
T
m}
p
QO
=
(0]
»
28
kel
o.
=
=
[0}
=
1]
N
S

..........................

o
I
[m}
T
©
]
o
°
Q.
=
©
=
1
o

..........................

Address 9998
Address 9999

(a) Checking trigger detection time

The trigger detection time can be checked with CHIO Trigger detection time (Un\G1154 to Un\G1161). Even
when the logging cycle is set to a period less than 1s, the minimum time unit recorded in the trigger detection
time is second. Use the trigger detection time as an indication to refer to the logging data.

El When CH1 Trigger detection time (Un\G1154 to Un\G1157) is monitored

b15 to b8 b7 to b0
Un\G1154 First two digits of the year Last two digits of the year
Un\G1155 Month Day
Un\G1156 Hour Minute
uUn\G1157 Second Day of the week

» First two digits of the year, last two digits of the year, month, day, hour, minute, and second are all stored in
the BCD code.

» In the day of the week segment, one of the following values in the BCD code indicating the corresponding
day is stored.

Sunday: 00H, Monday: 01H, Tuesday: 02H, Wednesday: 03H, Thursday: 04H, Friday: 05H, Saturday: 06H

Point/’

The trigger detection time is obtained from the clock data of the CPU module. Therefore, when a hold trigger is generated
right after the programmable controller system is powered on, the analog I/O module may not obtain the clock data from the
CPU module. If the module could not obtain the time, the trigger detection time is recorded as "0:0:0 on January 1st, 2000".
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(4) Resuming logging
To resume logging, turn off CHO Logging hold request (Un\G1008, Un\G1009). After logging resumes, the value
is stored from the start buffer memory area of CHO Logging data (Un\G5000 to Un\G24999).
In addition, OFF (0) is stored in CHIO Logging hold flag (Un\G1016, Un\G1017).

It may take time until ON (1) is stored in CHO Logging hold flag (Un\G1016, Un\G1017) after CHO Logging hold
request (Un\G1008, Un\G1009) is turned on. To resume logging, check that ON (1) is stored in CHO Logging
hold flag (Un\G1016, Un\G1017) and turn off CHO Logging hold request (Un\G1008, Un\G1009).

——————— » Controlled by the analog 1/0O module
—— > Controlled by the program

CHO Logging hold request .
(Un\G1008, UnG1009)  OFF©) ¥, ON() V. OFF ()
1 // / !
CHO Logging hold flag 7 § N\
(Un\G1016, Un\G1017) /i OFF O Kona K" orFo
I I // 1
‘\ | \E‘\ ! :
. . X Logging aft ; . ‘N .
Logging status Logging >< trigggglgfe?:u(taign >< Logging held >< Logging

» Logging does not stop when CHO Logging hold request (Un\G1008, Un\G1009) is turned off before ON (1)
is stored in CHO Logging hold flag (Un\G1016, Un\G1017).

---------- » Controlled by the analog 1/0O module
———» Controlled by the program

CHO Logging hold request
(Un\G1008, Un\G1009) OFF (0)

- ON (1) - OFF (0)
D >< < The logging
¢ \ does not stop.

CHO Logging hold flag
(Un\G1016, Un\G1017) OFF (0) " 4
X

A\ - <2
Logging status Logging >< Logging after ‘>< Logging

-~

U
1
1
\

trigger execution
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(a) Buffer memory status when logging resumes

The following table shows the buffer memory status when logging resumes.

Buffer memory Value status

CHO Head pointer (Un\G1090, Un\G1091)

CHO Latest pointer (Un\G1098, Un\G1099)

CHO Number of logging data (Un\G1106, Un\G1107)
CHO Trigger pointer (Un\G1114, Un\G1115)

CHO Logging status monitor value (Un\G1146, Un\G1147)
CHO Trigger detection time (Un\G1154 to Un\G1161)

Values are initialized (default value:

« The values before logging resumes are not initialized.

« After logging resumes, the value is stored from the start
address (Un\G5000, Un\G15000) of CHO Logging data
(Un\G5000 to Un\G24999). To refer to the logging data,
check which area has valid data with CHO Number of
logging data (Un\G1106, Un\G1107).

CHO Logging data (Un\G5000 to Un\G24999)

(5) Operation when the external power supply is off or an input signal error is
detected

If the external power supply is off or an input signal error is detected during logging operation, logging stops after
the points of the data set in the logging points after trigger are collected.
The following are the channels where logging stops.

Cause of logging stop Channel where logging stops

External power supply OFF Logging stops for all channels where the logging functions are enabled.

Input signal error detection
(when the input signal error detection function is Logging stops only for the channels where input signal errors are detected.
enabled)

ON (1) is not set to CHO Logging hold flag (Un\G1016, Un\G1017) in these cases.
In addition, logging does not resume even though the external power supply is turned on or an analog input value
becomes normal. To resume logging, check the following items and turn on and off Operating condition setting
request (Y9).

* The external power supply is on.

* An input signal error is not detected.

* The analog I/O module and external devices are normal.
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8.10.2 Logging hold request

A hold trigger is generated from a program at any timing.
When CHO Logging hold request (Un\G1008, Un\G1009) is turned on, a preset number of the data is collected and
the logging stops.

CH1 Logging hold request
(Un\G1008) OFF O >< ON (1)

/A hold trigger is generated.

/ The logging is held.
_____________ N 4 4

CH1 Logging data : ‘u

(Un\G5000 to Un\G14999) :

The data storgd before the CFA Logging ,
last 10000 points of data are ! points after trigger !
discarded. (Un\G1048) i

<& »
< »

CH1 Number of logging data (Un\G1106) < 10000 points

----- -+ Controlled by the analog I/O module

Point/’

® The following delay time occurs until the analog 1/0 module receives a hold trigger after CHO Logging hold request
(Un\G1008, Un\G1009) is turned on.
Trigger delay = Logging cycle (Actual logging cycle) + Scan time of the CPU module

® Check that CHO Logging hold flag (Un\G1016, Un\G1017) is turned on and turn off CHO Logging hold request
(Un\G1008, Un\G1009). If CHO Logging hold request (Un\G1008, Un\G1009) is turned off before the logging stops, the
logging does not stop.

@ |[f a value other than OFF (0) and ON (1) is set to CHO Logging hold request (Un\G1008, Un\G1009), an error occurs. 22
The error code (2070) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on. 8 ,9
o]
26
«Q 3
5 Q
. . pipl
(1) Checking on logging stop 33
Qo =
Check that CHO Logging hold flag (Un\G1016, Un\G1017) is on. § S
c
[
2]
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8.10.3 Level trigger

When a value in the monitored buffer memory area of the analog I/O module satisfies a preset condition, a hold trigger

is generated.
The target data of a level trigger is monitored on the refresh cycle of the digital output value or the scaling value.

(1) Initial setting of a level trigger

(a) Setting of a target to be monitored
As a condition to generate a hold trigger, set the buffer memory address to be monitored to CHO Trigger data
(Un\G1064, Un\G1065).

Item Setting range

CHO Trigger data (Un\G1064, Un\G1065) 0 to 4999

To monitor a device value of a module other than the analog I/0 module such as a device of the CPU module,

configure the setting as shown below.

» Set a value between 1072 and 1081 (Level data O (Un\G1072 to Un\G1081)) to CHO Trigger data
(Un\G1064, Un\G1065).

» Write a value of the monitored device to Level data O (Un\G1072 to Un\G1081) by using the MOV
instruction.

Item Setting range

Level datadl (Un\G1072 to Un\G1081) -32768 to 32767

EI Usage example of Level datald (Un\G1072 to Un\G1081): To monitor the data register D100 in the CPU
module and operate the level trigger in CH1, create a program as follows.

1. set1073 (Level data 1) to CH1 Trigger data (Un\G1064). (When Level data 1 is used)

2. Store the storage data of D100 in Level data 1 (Un\G1073) by the program continuously. (The start
1/0 number is set to 10H in the following program example.)

X100 Y19 X19 Ut
| E— {1 [MOV D100  G1073

Point/

Specify appropriate data such as CHO Digital output value (Un\G11, Un\G12), CHO Scaling value (Un\G54, Un\G55), and
Level data O (Un\G1072 to Un\G1081) to CHIO Trigger data (Un\G1064, Un\G1065). When a setting area or a system area
is specified, normal operation is not guaranteed.
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(b) Setting of the condition
» Set a condition to generate a hold trigger to CHO Level trigger condition setting (Un\G1056, Un\G1057).

Setting value Description

Stored value of a buffer . .
Above (1) memory area to be monitored A hold trigger is generated under the

A condition (a).

Trigger setting

A hold trigger is generated under the
Below (2) value 99 g

condition (b).

4

Time
me A hold trigger is generated under the
Pass through (3) | A hold trigger is generated when the relation between the values changes from condition (a) or (b).

"Stored value of a buffer memory area to be monitored < Trigger setting value" to

"Stored value of a buffer memory area to be monitored > Trigger setting value".

» Set a value where a hold trigger is generated to CHO Trigger setting value (Un\G1082, Un\G1083).

Item Setting range
CHO Trigger setting value (Un\G1082, Un\G1083) -32768 to 32767

Point />

The following figure shows the relation between setting items to be configured for the initial setting of a level trigger.

CHO Level trigger condition setting
(Un\G1056, Un\G1057)

Set the condition.

; : ® o
: ; 35
i (Above (1)) ! The condition is ﬁ 5
; CHO Trigger data Z CHO Trigger setting value | ! establisheﬂ. A trigger is o
| (uni1064, Un\G1065) (Below 2) (Un\G1082, Un\G1083) | | generated. ° 3
i : @ &
: >or< i E .8..
: (Pass through (3)) . S

Set the address of a buffer memory Set a reference value to
area to be monitored. generate a trigger.

CHO Scaling value -32768 to 32767
(Un\G54, Un\G55)

CHO Digital output value
(Un\G11, Un\G12)

Level data O
(Un\G1072 to Un\G1081)

To generate a hold trigger when the value in CH1 Digital output value becomes greater than 10000, configure settings as
follows.

* CH1 Level trigger condition setting (Un\G1056): Above (1)

+ CH1 Trigger data (Un\G1064): 11

» CH1 Trigger setting value (Un\G1082): 10000
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(2) Operation of a level trigger

To use a level trigger, turn on CHO Logging hold request (Un\G1008, Un\G1009) in advance. At the point where
CHO Logging hold request (Un\G1008, Un\G1009) is turned on, the module becomes the trigger condition wait
status.

Data collection starts when the trigger condition has been satisfied, and stops when the set points of the data
have been collected.

CH1 Logging hold request

(Un\G1008) OFF (0) >< ON (1)
Trigger condition - :
established/unestablished Unestablished >< Established

[
’

,’/A hold trigger is generated.

:‘ The logging is held.
_______________ “ v A
CH1 Logging data ' 4
(Un\G5000 to Un\G14999) |
, —p
/ : CH1 Logging E
The data stored before the | points after trigger !
last 10000 points of data (Un\G1048) !
are discarded. 1 =

CH1 Number of logging data (Un\G1106) < 10000 points

----- + Controlled by the analog /0O module

Point/’

The target data of a level trigger is detected on the refresh cycle of the digital output value or the scaling value. Therefore,
the data when a hold trigger is generated may not be stored in CHO Logging data (Un\G5000 to Un\G24999) depending on
the setting of the logging cycle. To store the data when a hold trigger is generated in CHO Logging data (Un\G5000 to
Un\G24999), arrange related settings so that the conversion cycle of the target value (trigger data) and the logging cycle
(actual logging cycle) have the same time period.

Stored value of a buffer memory
area to be monitored

A )

Logging cycle

!
]
\
Conversion, Conversion;
cycle \ 4 cycle .1
4——Pt—>»
\

|
I
I
I
I
l

The data when a trigger is

4’//’ generated is not stored in
Trigger setting , ! a buffer memory area.

value !
A trigger is H

SNgerenated L . »| Dataare

. collected.
|

L Data are

collected.

(a) Checking on logging stop
Check that CHO Logging hold flag (Un\G1016, Un\G1017) is on.
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8.10.4 Initial setting for the logging function

The following are the initial setting procedure to use the logging function.

(1) Setting procedure
1. Set"A/D conversion enable/disable setting” to "0: Enable".

‘@ Project window = [Intelligent Function Module] = module name = [Parameter_(A/D_Conversion)]

Ikermn CH1
-| Basic setting et method of A/D conversion control.

AT conversion enable /disabfe setting | 0:Enahblz j

veraging process setting e —
U VAL S 1:Disable

2. Set "Logging enable/disable setting" to "0: Enable".

- Logging function Set logging function when AD conversion is executed.
L ogaging enable disable setting | :Enable j

Loging data seting e ——
Logaing cycle setting walue 1:Disahle

3. Setthe target data in "Logging data setting".

Logging enable/disable setting 0:Enable

Logaing data setting [ 1:5caling value B
Logging cycle setting valus {0:Digikal Qukput Yalue

Logaing cycle unit specification 1:5caling Yalue

4. select a unit of "Logging cycle setting value" in "Logging cycle unit specification", and set the
cycle of storing logging data to "Logging cycle setting value".

Logging cycle setting walue 4 ms ®
Logaing cycle unit specification | 1ims j d

Logging poinks after trigger S

Lewel brigger condition setting 1ims 8

Trinner daka 2is a

g

I| | { odqaging cyofe seffing vale 10000 ms 3
§".

5. set "Logging points after trigger" to the number of the data points collected for the time period
from a hold trigger occurrence to logging stop.

Il | togengpomts after trigger {10000

6. set a condition to generate a hold trigger in "Level trigger condition setting”. When "Level trigger

uonouny Buibboj syy Joy Bumas [enu| y'0L°8

condition setting" is set to "0: Disable", skip the procedure 7 and 8.

feved Evigger condition setting | :Disable
Trigger data

Trigger setking walus

1:Above
2:Below
3:Pass Through

7. Set the buffer memory address to be monitored using a level trigger to "Trigger data".

Il | rgger daea 1=

8. set "Trigger setting value" to a level where a level trigger operates.

I Frigger setting valve {10000
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8.11

Processing Order of Each D/A Conversion Function

D/A
conversion

The following six types of D/A conversion are provided. Those types use different functions selected for "Select

Function" of "Switch Setting".

(1) Normal output

Normal output is an analog output method used when the logging function is selected.
The value written in CHO Digital input value (Un\G2003, Un\G2004) is converted into an analog value and the
analog value is output.

CHO Digital input value Warning output Scaling function
Program =¥ \,\G2003, Un\G2004) { function (DIA conversion)

(2) Wave output

Wave output is an analog output method used when the wave output function is selected.
The values registered in Wave data registry area (Un\G5000 to Un\G54999) are successively converted from
digital to analog and output.

Configure the setting

( W,
from a program before . —1;,\G5000 to Un\G54999)

outputting data.

D/IA
conversion

HOLD/CLEAR

Analog output
—»
function

Analog
output

Wave data registry area

arning out
function

put )

D/A
conversion

Analog output
HOLD/CLEAR
function

Analog
output

For details of the wave output function, refer to the following.
Wave Output Function (=5~ Page 144, Section 8.18)

()

Analog output of the variable arithmetic function

Analog output of the variable arithmetic function is an analog output method used when the variable arithmetic

function is selected.

The operation result calculated by the arithmetic expression registered in the analog 1/0 module is converted into

an analog value and the analog value is output.

Make the settings
using a program
before the start
of the output.

For details on the variable arithmetic function, refer to the following.

Variable arithmetic function

(polynomial expression)

A

Warning
output function

Substituting the values into the polynomial expression

CHO Digital output value (Un\G11, Un\G12),
CHO Scaling value (Un\G54, Un\G55), and other values

D/A conversion

Analog output
HOLD/CLEAR
function

Analog output

Variable Arithmetic Function (<5~ Page 192, Section 8.19)
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(4) Analog output of the variable conversion characteristics function
Analog output of the variable conversion characteristics function is an analog output method used when the
variable conversion characteristics function is selected.
The operation of analog output varies depending on the setting value of Variable conversion characteristics table
selection (Un\G4100).

Variable conversion characteristics table
selection (Un\G4100)

Analog output

Analog output is performed in the operation of "normal output". (I="
Section 8.11 (1))

CHO Digital input value (Un\G2003, Un\G2004) is used as an address of the
conversion characteristics table and the data corresponding to the address is
converted into an analog value and the analog value is output.

P 122,
Analog Input age

Analog output

The A/D conversion values of CH1 and CH2 are used as the address of conversion
characteristics table and the data corresponding to the address is converted into an
analog value and the analog value is output.

Analog /O

When Variable conversion
characteristics table selection
(Un\G4100) is Analog output

CHO Digital input value

Program —»  (Un\G2003, Un\G2004)

When Variable conversion l

characteristics table selection
(Un\G4100) is Analog input

Variable conversion
characteristics function

Warning

Scaling function

D/A conversion

Analog output
HOLD/CLEAR

and output

Analog output

(conversion characteristics output function (D/A conversion)

table) function

h

A/D conversion processing

Input signal erro Averaging
detection functlon processing

For details on the variable conversion characteristics function, refer to the following.
Variable Conversion Characteristics Function (=5~ Page 212, Section 8.20)

Analog input
(CH1, CH2)

Analog output of the variable conversion characteristics function + variable
arithmetic function

Analog output of the variable conversion characteristics function + variable arithmetic function is an analog output

()

method used when the variable conversion characteristics function + variable arithmetic function is selected.
The operation result calculated by the arithmetic expression registered in the analog 1/0 module is converted into
an analog value and the analog value is output. The digital value converted according to the conversion
characteristics table can be used for polynomial expressions.

Make the settings

using a program

before the start
of the output.

Analog output
HOLD/CLEAR
function

Variable arithmetic function
(polynomial expression)

Warning
output function

D/A conversion Analog output

uoIoUN 4 UOISIBAUO)) W/ YoeT Jo JeplQ Buisseoold L 1'g

A

Substituting the values into the polynomial expression

CHO Digital output value (Un\G11, Un\G12),
CHO Variable conversion characteristics digital value monitor
(Un\G4111, Un\G4121), and other values

For details on the variable conversion characteristics function + variable arithmetic function, refer to the following.
Variable Conversion Characteristics Function + Variable Arithmetic Function (==~ Page 239, Section 8.21)
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(6) Analog output of the PID control function

Analog output of the PID control function is an analog output method used when the PID control function is

selected.

Control mode monitor (Un\G4300, Un\G4380)""

Analog output

Automatic mode (0)

The PID operation is performed using the value set in CHO Digital
output value (Un\G11, Un\G12) as the process value (PV). The
obtained output conversion value is converted into an analog value
and the analog value is output.

Manual mode (1)

The value written in MAN output setting (Un\G4339, Un\G4419) is
converted into an analog value and the analog value is output.

*1 Set the control mode with Control mode switching (Un\G4320, Un\G4400).

When Control mode monitor
(Un\G4300, Un\G4380)
is set to Manual mode (1)

MAN output setting

Program | (Un\G4339, Un\G4419)

When Control mode monitor
(Un\G4300, Un\G4380)
is set to Automatic mode (0)

Process value PID control function
(PV) (PID operation)

Warning output
function

Analog output
D/A Analog
conversion HOLD/C.LEAR output
function

For details on the PID control function, refer to the following.
PID Control Function (<5~ Page 246, Section 8.22)

124



CHAPTER 8 FUNCTIONS

8.1 2 D/A Conversion Enable/Disable Function

D/A
conversion

This function sets whether to enable or disable D/A conversion for each channel.
The conversion speed of this module varies depending on the setting of "Select Function".

Setting value of "Select Function" Conversion speed
Logging Function
80us/channel
Wave Output Function
Free Conversion Characteristics Function 100us/channel

Free Operation Function

320us/2 channels
Free Conversion Characteristics Function + Free Operation Function

PID Control Function 200ps/channel

(1) Setting procedure
1. Set "DIA conversion enable/disable setting” to "0: Enable".

‘“@ Project window = [Intelligent Function Module] = module name = [Parameter_(D/A_Conversion)]

Item CH3
-] Basic setting 5et method of D/A conversion control.
0-A conversion enabledisable setting ‘ 1:Disable j
- Warning output function e ——
“Warning output setting 1:Disable

uonoUNS B|gesIA/oIgBUT UOISIOAUOD V/d Z1'8
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8.13 b Output Enable/Disable Function

126

D/A
conversion

This function sets whether to output the D/A converted value or the offset value, for each channel.

The conversion speed is a constant, regardless of the output enable/disable status.

(1) Setting procedure

Set the type of output value with CHO Output enable/disable flag (Y3, Y4).

CHO Output enable/disable flag (Y3, Y4)

Analog output

Enable (ON)

The D/A conversion value is output.

Disable (OFF)

The offset value is output.
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8.14 Analog Output HOLD/CLEAR Function

D/A
conversion

This function sets whether to hold the output analog value (HOLD) or clear the output analog value (CLEAR) when the
CPU module operating status is RUN, STOP, or stop error.

(1) Analog output status and combinations of settings
The analog output status varies depending on the setting of "Select Function". The following shows the analog
output status and the combinations of settings.

(a) Normal output
With the following setting, the analog output status changes as shown in the following table, depending on the
combination of the settings for D/A conversion enable/disable setting (Un\G2000) and CHO Output
enable/disable flag (Y3, Y4).
» "Select Function" is set to "Logging Function".
» "Select Function" is set to "Free Operation Function".
» "Select Function" is set to "Free Conversion Characteristics Function" and Variable conversion
characteristics table selection (Un\G4100) is set to Analog input (0).
» "Select Function" is set to "Free Conversion Characteristics Function + Free Operation Function".

D/A conversion enable/disable setting Enable Disable
Execution (Un\G2000)
status CHO Output enable/disable flag (Y3, Y4) Enable Disable Enable or disable
Analog output HOLD/CLEAR function setting HOLD CLEAR HOLD or CLEAR HOLD or CLEAR

An analog value converted from the
Analog output produced when the CPU module is in the RUN status corresponding digital input value Offset value 0V/OmA
through D/A conversion is output.*3

Analog output produced when the CPU module is in the STOP state Hold Offset value Offset value™? 0V/0mA
Analog output produced when the CPU module is in the stop error state Hold Offset value Offset value 0V/0mA
Analog output produced when a watchdog timer error ' occurs 0V/OmA 0V/0OmA 0V/OmA 0V/OmA

*1 The error occurs due to a hardware failure of the analog I/O module or other causes. Module READY (X0) and the RUN
LED of the analog I/0 module turn off.

*2 The following operation is performed when the CPU module is in the STOP state, D/A conversion enable/disable setting
(Un\G2000) is set to D/A conversion enable (0) for the channel where HOLD is set, and Operating condition setting
request (Y9) is turned on and off.

*  When Output enable/disable flag is off: Outputs 0V/OmA.
*  When Output enable/disable flag is turned on: Outputs the offset value.

*3 When the variable arithmetic function or the variable conversion characteristics function + variable arithmetic function is
set, an analog value converted from the corresponding digital value in Variable arithmetic value for analog output
(Un\G4003, Un\G4007) through D/A conversion is output.

uondund ¥vy310/Q10H INdinQ Bojeuy 1°8
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(b) Wave output

With the following setting, the analog output status changes as shown in the following table, depending on the
combination of the settings for D/A conversion enable/disable setting (Un\G2000) and CHO Output

enable/disable flag (Y3, Y4).

» "Select Function" is set to "Wave Output Function".

D/A conversion
enable/disable setting Enable Disable
(Un\G2000)
CHO Output enable/disable Enable or
i Enabl Disabl
Execution flag (Y3, Y4) nable tsable disable
status
Analog output
) HOLD or HOLD or
HOLDICLEA_R function HOLD CLEAR CLEAR CLEAR
setting
Wave output status Output Stop Pause Output Stop Pause Stop Stop
Anal tput produced when the CPU . . Offset
naog (l)ulpu produced when tne Wave data 2 Hold Wave data 2 se Offset value 0V/OmA

module is in the RUN status value
Analog output produced when the CPU
module is in the STOP status Hold Offset value Offset value 0V/OmA
Analog (-)ut-put produced when the CPU Hold Offset value Offset value 0V/OmA
module is in the stop error status
Analog output produced when a watchdog
. 1 0V/OmA 0V/OmA 0V/OmA 0V/OmA
timer error ' occurs

*1 The error occurs due to a hardware failure of the analog 1/0 module or other causes. Module READY (X0) and the RUN

LED of the analog I/0 module turn off.

*2 Analog output is produced according to the setting in CHO Output setting during wave output stop (Un\G3010,

Un\G3011).

(c) Output with variable conversion characteristics

With the following setting, the analog output status changes as shown in the following table, depending on the
combination of the settings for D/A conversion enable/disable setting (Un\G2000) and CHO Output

enable/disable flag (Y3, Y4).

» "Select Function" is set to "Free Conversion Characteristics Function" and Variable conversion
characteristics table selection (Un\G4100) is set to Analog output (1) to Analog 1/O (2).

D/A conversion enable/disable setting

Enable Disable
Execution (Un\G2000)
status CHO Output enable/disable flag (Y3, Y4) Enable Disable Enable or disable
Analog output HOLD/CLEAR function setting HOLD CLEAR HOLD or CLEAR HOLD or CLEAR

An analog value converted from the
corresponding digital value through
D/A conversion with the analog

Analog output produced when the CPU module is in the RUN state . L Offset value 2 0V/OmA
output conversion characteristics
table or analog 1/O conversion
characteristics table is output.
Analog output produced when the CPU module is in the STOP state Hold Offset value ™ Offset value™? 0V/OmA
Analog output produced when the CPU module is in the stop error state Hold Offset value ™ Offset value™? 0V/OmA
Analog output produced when a watchdog timer error ' occurs 0V/OmA 0V/OmA 0V/OmA 0V/0mA

*1 The error occurs due to a hardware failure of the analog I/O module or other causes. Module READY (X0) and the RUN

LED of the analog I/0O module turn off.

2 This value is the factory default setting offset value.
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(d) PID control
With the following setting, the analog output status changes as shown in the following table, depending on the
combination of the settings for D/A conversion enable/disable setting (Un\G2000), CHO Output enable/disable
flag (Y3, Y4), and PID continuation flag on HOLD (Un\G4341, Un\G4421), and the stored value of Control
mode monitor (Un\G4300, Un\G4380).
» "Select Function" is set to "PID Control Function".

A/D conversion
enable/disable Enable Disable
setting (Un\GO0)
D/A conversion
enable/disable Enable Disable | Enable | Disable
setting (Un\G2000)
CHO Output
enable/disable flag Enable Disable Enable or disable
Execution (Y3,Y4)
status Analog output
HOLD/CLEAR HOLD CLEAR HOLD or CLEAR
function setting
Control mode o il M |
monitor (Un\G4300, Automatic mode Manual mode utomatic anua Automatic mode or manual mode
o mode mode
Un\G4380)
PID continuation flag | Continue Hold Continue Hold
on HOLD (Un\G4341, PID outout PID outout Continue PID operation or hold output
Un\G4421) operation P operation P
Analog output produced when the .3 oy .3 “ Offset Offset
0V/OmA 0V/OmA
CPU module is in the RUN state value m value m
Analog output produced when the . .5 " Offset Offset Offset Offset
Hold . 0V/OmA 0V/OmA
CPU module is in the STOP state Hold ° value™ value value m value m
Anal tput produced when th . . Offset Offset Offset Offset
nalog ou pu‘ p-ro uced when the 3 Hold 4 Hold sel se se OV/OmA se OV/OmA
CPU module is in the stop error state value value value value
Analog output produced when a
. * 0V/OmA
watchdog timer error “ occurs

*1 Set the control mode with Control mode switching (Un\G4320, Un\G4400).

*2 The error occurs due to a hardware failure of the analog 1/0 module or other causes. Module READY (X0) and the RUN
LED of the analog I/0 module turn off.

*3 The result of the PID operation is stored in Output conversion value (Un\G4302, Un\G4382) and an analog value
converted from the corresponding digital value is output.

*4 The value set in MAN output setting (Un\G4339, Un\G4419) is used as the manipulated value (MV) and output as an
analog value.

*5 When the CPU module is in the STOP state, the PID operation stops. When the CPU module state is changed to RUN
from STOP, the PID operation starts from the beginning.

uondund ¥vy310/Q10H INdinQ Bojeuy 1°8
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(2) Setting procedure
Set "HOLD/CLEAR function setting".

“‘@ Project window = [Intelligent Function Module] = module name = [Switch Setting]

Input range

Qutput Range Setting
CH Output range | HOLD/CLEAR function settin
CH3 | 4to20mé iCLEAR iT
CH4 | 4to 20ma CLEAR
Drive Mode Setting
INon'naI (A/D Converter Processing, DfA Converter Processing) Mode LI
Select Function
ILogging Function LI

Select PID Operation Expression

|Basic PID Contral =]

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel
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(3) When using the analog output HOLD/CLEAR function with the module

connected to the head module
The following describes the conditions for using the analog output HOLD/CLEAR function when the analog 1/0
module is connected to the head module.
» Enable the block data assurance per station of the cyclic data on the send side.
» To hold the D/A conversion output when a link error occurs, set "Hold" for "Error Time Output Mode" ! of the
1/0 assignment setting. The analog output HOLD/CLEAR function setting of the switch setting is disabled.

This setting is enabled module by module. Setting by each channel is not available. To match the output status
given when CPU module is in the stop error or STOP status with that given when a link error occurs, choose the
same setting for the analog output HOLD/CLEAR function setting for all the channels.

‘@ Project window = [Parameter] = [PLC Parameter] = [I/O Assignment]

Intelligent Function Module Detailed Setting E

- [Pecoperstion S
Error Time 1§60 Response:
slat Type Wodkel Name Out o | phade’a o

PLC PLC
PLC Built-in 1/ Function
o{*-0) Inteligent Le0ADZDA2 Cloar

i K1 K3 K K1 KN E e En K A K e e kel

stop

11 (%3
12_|100*-100
13 (11011
14120412y
15 [13(*13)

K £ K3 23 K K 2 A e e e e g
el a4 fafa ||« ]«

End Cancel

Analog output HOLD/CLEAR function setting

0| ti tat i 1
PSTANGIStaS e Ui Ll et (Make the same setting for all the channels.)

Holds the analog output Hold HOLD

Clears the analog output

Cl CLEAR
(Outputs the offset value) ear

For the block data assurance per station of cyclic data, refer to the following manual.
[T1 MELSEC-Q CC-Link IE Field Network Master/Local Module User's Manual
[T1 MELSEC-L CC-Link IE Field Network Master/Local Module User's Manual

*1 Situation in which Error Time Output Mode takes effect
* When a data link stops due to a network error
* When a data link stops for the CC-Link IE Field diagnostic of GX Works2

uondund ¥vy310/Q10H INdinQ Bojeuy 1°8
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8.15 Analog Output Test When CPU Module Is in STOP Status

D/A
conversion

Analog output tests can be carried out when the CPU module is in the STOP status.
The following functions are enabled during the analog output test.
» Scaling Function (D/A Conversion) (except when the variable arithmetic function, the variable conversion
characteristics function, or the PID control function is used) (==~ Page 134, Section 8.16)
» Warning Output Function (==~ Page 141, Section 8.17)
When a digital input value out of the range is written to each channel, an error (error code: 600) occurs and the
corresponding check code is stored in CHO Set value check code (Un\G2013, Un\G2014).
For the analog output test of wave output, refer to the following.
» Wave output step action function (<5~ Page 183, Section 8.18.4)

(1) Setting procedure
To carry out an analog output test, make settings in the device test of GX Works2 following the procedure shown
below.
1. Set D/IA conversion enable/disable setting (Un\G2000) to D/A conversion enable (0) for the channel
where the analog output test is necessary.
2. Turnon Operating condition setting request (Y9).
3. Check that Operating condition setting completed flag (X9) turns off, and turn off Operating
condition setting request (Y9).
4. setthe digital input value equivalent to the analog value to be output for CHO Digital input value
(Un\G2003, Un\G2004) in the buffer memory.
5. Turnon CHO Output enable/disable flag (Y3, Y4) for the channel where the analog output test is

necessary.
D/A conversion enable/disable setting (Un\G2000) Enable Disable
Setting combination
CHO Output enable/disable flag (Y3, Y4) Enable Disable Enable | Disable
Analog output test Allowed Not allowed Not allowed™!

*1 When carrying out the analog output test, set D/A conversion enable/disable setting (Un\G2000) to D/A conversion
enable (0) beforehand.

Point/

® When "Select Function" is set to "Free Conversion Characteristics Function" and Variable conversion characteristics
table selection (Un\G4100) is set to Analog I/O (2), change the setting of Variable conversion characteristics table
selection (Un\G4100) to Analog output (1) and perform the analog output test.

® \When "Select Function" is set to "PID Control Function", change the setting of Control mode switching (Un\G4320,
Un\G4400) to Manual mode (1). Instead of step 4 above, set the manipulated value (MV) equivalent to the analog value
to be output in MAN output setting (Un\G4339, Un\G4419). Perform the analog output test.
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(2) Operation timing
By forcibly turning on CHO Output enable/disable flag (Y3, Y4) when the CPU module is in the STOP state, the
analog output value is changed from the offset value to the D/A-converted analog value.

The following diagram shows how the analog output value changes according to the status of CH3 Output
enable/disable flag (Y3) when the CPU module is in the STOP status.

A D/A-converted value is output even when the CPU module is in STOP status.

\

CPU module status RUN STOP RUN

ON ON

CHS3 Output enable/
disable flag (Y3) OFF™! OFF

Analog output value Analog output value Analog output value Analog output value
ff |
status converted from digital value Offset value converted from digital value Offset value converted from digital value

*1 CH3 Output enable/disable flag (Y3) turns off when the status is changed into CPU STOP.
*2 By forcibly turning on CH3 Output enable/disable flag (Y3), the analog output value is changed from the offset value to
the D/A-converted analog value.

Point />

When the module is connected to the head module, analog output tests can be carried out even when the CPU module of
the master station causes a stop error.
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8.16 Scaling Function (D/A Conversion)

D/A
conversion

This function performs scale conversion on the digital output values. The values are converted within the range
between a specified D/A conversion scaling upper limit value and D/A conversion scaling lower limit value. The
program for scale conversion can be omitted.

However, the scaling function (D/A conversion) is enabled only for normal output.

(1) Concept of scaling setting

The necessary settings for the D/A conversion scaling lower limit value and D/A conversion scaling upper limit
value depend on whether the factory default setting or the user range setting is used for the analog output range.

(a) When the factory default setting is used for the analog output range

» For the D/A conversion scaling upper limit value, set a value corresponding to the upper limit value of the set
analog output value.

» Set a value corresponding to the lower limit value of the set analog output value for the D/A conversion
scaling lower limit value.

(b) When the user range setting is used for the analog output range

» Set a value corresponding to the gain value for the D/A conversion scaling upper limit value.
» Set a value corresponding to the offset value for the D/A conversion scaling lower limit value.

(2) Calculating the scaling value

For D/A conversion, the scaling value is calculated based on the following equations.
(All digits to the right of the decimal point are discarded during scale conversion.)

(a) When the factory default setting is used for the output range
Current: 4 to 20mA, 0 to 20mA
Voltage: 1 to 5V, 0 to 5V

12000
Digital input value used for D/A conversion = ——=— % (Dx - SL)
SH - SL
When the voltage is -10 to 10V
32000
Digital input value used for D/A conversion = Shnos * (Dx - SL) - 16000

(b) When the user range setting is used for the output range

12000
Digital input value used for D/A conversion = Sn-sL x (Dx - SL)
Item Description
Dy Digital input value
Sy D/A conversion scaling upper limit value
S. D/A conversion scaling lower limit value
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(3) Setting procedure
1. Set "DIA conversion enable/disable setting” to "0: Enable".

‘Q Project window = [Intelligent Function Module] = module name
= [Parameter_(D/A_Conversion)]

Item CH3
-| Basic setting Set method of D/A conversion control.

LA conversion enable  disabfe setting ‘ 1:Disable j
- Warning output function e ——
Warning oukput setting 1:Disable

2. Sset "DIA conversion scaling enable/disable setting" to "0: Enable".

- Scaling function {D/A conversion) Set for scaling on DA conversion.

/A conversion scafing enable disabie setting ‘ 0:Enahle j

DiA i i lirmit: vl
18 coreversion scaling upper limit value 1. Disable

3. Set values for "D/A conversion scaling upper limit value" and "D/A conversion scaling lower limit

value".
- &caling function {D/A conversion) 5et for scaling on D/A conversion.
DJi conversion scaling enablefdisable setting 0:Enahle
DfA conversion scaling upper limik value &000
£7A conversion scaling fower imit valve 1000
Item Setting range

D/A conversion scaling upper limit value
- 32000 to 32000

D/A conversion scaling lower limit value

(uorsianuo) y/q) uonound Buleos g1°g
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Point/

@ If the relation between the values is D/A conversion scaling lower limit value > D/A conversion scaling upper limit value,

the scale conversion can be performed according to a negative slope.

® Set different values for the D/A conversion scaling upper limit value and D/A conversion scaling lower limit value.
If the same value is set, an error occurs. The error code (910) is stored in Latest error code (Un\G19) and Error flag (XF)

turns on.

® The scaling function (D/A conversion) is enabled only for normal output. When any of the following conditions is set, an
error occurs in the channel where "D/A conversion scaling enable/disable setting" is set to "0: Enable". The error code is

stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.

Setting condition which triggers an error Error code
"Select Function" is set to "Wave Output Function". 3010
"Select Function" is set to "Free Operation Function". 4010
When "Select Function" is set to "Free Conversion Characteristics Function" and Variable
conversion characteristics table selection (Un\G4100) is set to Analog output (1) or 5000
Analog I/0 (2).
"Select Function" is set to "Free Conversion Characteristics Function + Free Operation 4010
Function".
"Select Function" is set to "PID Control Function". 6010

® Even if the input range of the digital input value is extended, the resolution does not become higher than that provided

when the scaling function is not used.




(4) Example of scaling setting

CHAPTER 8 FUNCTIONS

El When the following values are set for a channel with an output range of 0 to 5V:

"D/A conversion scaling upper limit value": 6000

"D/A conversion scaling lower limit value": 1000

- Scaling Function {(D/A conversion)

%et for scaling on D/A conyersion.

DJi conversion scaling enablefdisable setting 0:Enahle
DfA conversion scaling upper limik value &000
£7A conversion scaling fower imit valve 1000

The following figure and table show the digital input values and the corresponding digital values obtained after

scaling.

Analog output voltage (V)

5V

ov
0

Digital input value
12000 12287

D/A conversion scaling | | D/A conversion scaling
lower limit value 1000 upper limit value 6000

Digital input value Digital value after scaling Analog output voltage (V)
999 or smaller™! 0 0
1000 0 0
3500 6000 25
6000 12000 5
6119 12285 5.12
6120 or greater’! 12287 5.12

*1 When the digital input value is 999 or smaller, or 6120 or greater, the out-of-range digital value setting error occurs. The
error code (600) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
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EI When the following values are set for a channel with an output range of -10 to 10V:
» "D/A conversion scaling upper limit value": 6000
» "D/A conversion scaling lower limit value": 1000

- scaling function {D/A conversion) set for scaling on DA conversion.
D4 conversion scaling enablefdisable setting 0:Enable
DJi conversion scaling upper limit value GO0
0-A conversion scafing fower fimit value 1000

The following figure and table show the digital input values and the corresponding digital values obtained after
scaling.

Analog output voltage (V)

11072

ov

-16384 -16000 0 16000 16383 Digital input value

D/A conversion scaling D/A conversion scaling

lower limit value 1000 upper limit value 6000

Digital input value Digital value after scaling Analog output voltage (V)
939 or smaller™! -16384 -10.24
940 -16384 -10.24
1000 -16000 -10
2250 -8000 -5
3500 0 0
4750 8000 5
6000 16000 10
6059 16377 10.24
6060 or greater 16383 10.24

*1 When the digital input value is 939 or smaller, or 6060 or greater, the out-of-range digital value setting error occurs. The
error code (600) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
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EI When the following values are set for a channel with a user range setting (voltage) of -8 to 8V:

» "D/A conversion scaling upper limit value": 6000

» "D/A conversion scaling lower limit value": 1000

- scaling function {D/A conversion)

set for scaling on DA conversion.

D4 conversion scaling enablefdisable setting 0:Enable
DJi conversion scaling upper limit value GO0
0-A conversion scafing fower fimit value 1000

The following figure and table show the digital input values and the corresponding digital values obtained after

scaling.
Analog output voltage (V) i
8V ————————————————— 4 :
I 1
I I
I I
1 I
I 1
I 1
I 1
I I
I I
1 I
I 1
1 I
I 1
1 1
I I
oV [
o N
1 : 1 !
1 | 1 !
1 | 1 !
1 \ [
1 | 1 !
1 | 1 !
1 | 1 !
1 | 1 !
1 | 1 !
1 \ [
1 | 1 !
1 | 1 !
1 | 1 :
P -8V Lo
(4 Mttty 1 :
v o
-12288 -12000 0 12000 12287 Digital input value
-4000
D/A conversion scaling D/A conversion scaling
lower limit value 1000 upper limit value 6000
Digital input value Digital value after scaling Analog output voltage (V)
-4121 or smaller™ -12288 -8.19
-4120 -12288 -8.19
-4000 -12000 -8
-1500 -6000 -4
1000 0 0
3500 6000 4
6000 12000 8
6119 12285 8.19
6120 or greater’! 12287 8.19
*1 When the digital input value is -4121 or smaller, or 6120 or greater, the out-of-range digital value setting error occurs.

The error code (600) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
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Point/’

® When the scaling function (D/A conversion) is used, the digital input value can be set to a value out of the range between
the D/A conversion scaling upper and lower limit values (in the dotted lines in the 1/O characteristics graph) before being
scaled. However, use the scaling function (D/A conversion) within the range of the analog output practical range (in the
solid line in the 1/0 characteristics graph). If the value exceeds the analog output practical range, the resolution and
accuracy may not fall within the range of performance specifications.

® The default digital input value "0" may not be appropriate, depending on the scaling function (D/A conversion) setting.
In particular in the examples of when the output range is 0 to 5V and -10 to 10V, the out-of-range digital value error (error
code: 600) occurs if CHO Output enable/disable flag (Y3, Y4) is turned on with the digital input value "0". The error code
(600) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
Therefore, set an appropriate digital input value within the scaling range before turning on CHO Output enable/disable
flag (Y3, Y4).
The following shows the error codes that occur.

6001

A dL The last digit indicates the channel where an error has occurred.
ixe

® When using the user range, note that the D/A conversion scaling lower limit value is equal to the offset value.
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8.17 Warning Output Function

D/A
conversion

This function outputs a warning when the digital input value exceeds the warning output upper limit value or becomes
less than the warning output lower limit value.
The warning target depends on the setting for Select Function, as shown below.

» Logging Function: CHO Digital input value (Un\G2003, Un\G2004)

» Wave Output Function: Wave data registry area (Un\G5000 to Un\G54999)

» Free Operation Function: Variable arithmetic value for analog output (Un\G4003, Un\G4007)

» Free Conversion Characteristics Function: Conversion characteristics table (Un\G5000 to Un\G37000)

» Free Conversion Characteristics Function + Free Operation Function: Variable arithmetic value for analog

output (Un\G4003, Un\G4007)
» PID Control Function: Output conversion value (Un\G4302, Un\G4382)

Digital input value Digital input value
Analog output value

Warning output upper limit value
10000

Warning output lower limit value
-10000

CH3 Warning output flag OF
(upper limit value) (Un\G2048.b4)

CH3 Warning output flag OF
(lower limit value) (Un\G2048.b5)

uopjoun4 ndinQ Bulutepy 218

Warning output signal (X8) OFF ON OFF ON

Warning output clear request (Y8) OFF ON OFF

(1) Warning output notification
When the digital input value exceeds the warning output upper limit value or becomes less than the warning
output lower limit value, a warning is output by Warning output flag (Un\G2048), Warning output signal (X8) and
the ALM LED flashing (1s intervals).
In addition, the alarm code (15A0) is stored in Latest error code (Un\G19).
The following figure shows the alarm codes stored.

15A]
Fived L The last digit indicates the channel where a warning has occurred.
ixe

The third digit indicates the warning status by either of following values:
1: Lower limit
0: Upper limit
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(2)

()

(4)

Operation performed when a warning is output
When the digital input value exceeds the warning output upper limit value or becomes less than the warning
output lower limit value, a warning is output. The corresponding analog output value is either of the following.
» When the digital input value exceeds the warning output upper limit value: An analog value converted from
the digital input value corresponding to the warning output upper limit value
* When the digital input value becomes less than the warning output lower limit value: An analog value
converted from the digital input value corresponding to the warning output lower limit value
After a warning is output, the analog output value returns to normal by changing the digital input value to a value
within the setting range. However, Warning output flag (Un\G2048) and Warning output signal (X8) are not
cleared. (The ALM LED keeps flashing (1s intervals).)

Clearing a warning
A warning can be cleared in the following two methods:
* Turning on and off Warning output clear request (Y8)
» Turning on and off Operating condition setting request (Y9)
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.

When a warning is cleared, the analog I/0O module performs as follows.
» Clears Warning output flag (Un\G2048).
» Turns off Warning output signal (X8).
* Turns off the ALM LED.
» Clears the alarm code (15A0) stored in Latest error code (Un\G19).

If the scaling function is enabled

If D/A conversion scaling enable/disable setting (Un\G2053) is set to Enable (0), the digital input value converted
within the scaling range becomes the target for warning detection.

For CH3 Warning output upper limit value (Un\G2090) to CH4 Warning output lower limit value (Un\G2093), set
values in consideration of the scaling range.
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(5) Setting procedure
1. Set "DIA conversion enable/disable setting” to "0: Enable".

‘Q Project window = [Intelligent Function Module] = module name
= [Parameter_(D/A_Conversion)]

Item CH3
-| Basic setting Set method of D/A conversion control.

LA conversion enable  disabfe setting ‘ 1:Disable j
- Warning output function e ——
Warning oukput setting 1:Disable

2. Set "Warning output setting” to "0: Enable".

-] Warning output function 5et for warnings on D/A conyersion.
W¥arning outpod setting | 0:Enable j

Warting output Upper it vahue e ——
Warning output lower limit value 1:Disable

3. Set values for "Warning output upper limit value" and "Warning output lower limit value".

-] Warning output function 5Set for warnings on D/A conyersion.
‘Warning output setking 0:Enable
Warning output upper miE vafue ‘10000
Warning output lover limit value 3000
Item Setting range

Warning output upper limit value
-32768 to 32767

Warning output lower limit value

Point/’

Set the values so that they satisfy the condition of "Warning output upper limit value" > "Warning output lower limit value".
When a value that does not satisfy the condition is set, an error occurs in the corresponding channel. The error code (620)
is stored in Latest error code (Un\G19) and Error flag (XF) turns on.
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8.18 wave Output Function

D/A
conversion

This function registers the prepared wave data (digital input value) on the analog 1/0 module and continuously outputs

the data (analog value) in the set conversion cycle. A faster and smoother control than a program is achieved by the

automatic output of the control wave data registered in the analog I/O module for the analog (torque) control such as

pressing machines and injection molding units. The control can be executed only by registering the wave data to the

analog I/O module. Therefore, the program-less control is available for the repeat control such as the line control, and

man-hours for programming can be reduced.

The wave output function is only available when "Wave Output Function" is set to "Select Function" in the switch

setting.
For the setting procedure of "Select Function”, refer to the following.
» Switch setting (==~ Page 165, Section 8.18.1 (4) (a))

Wave data

1) Create wave data.
Wave data can be created with easy
mouse operation from "Create Wave
Output Data" of GX Works2.

Ce =1

Wave data registry area
Address FEDCE|A 9|6 7/65/43/21/0

S000[ 0 0 00 0 FEEREREEEE 0 BN 0/ 0/ 0/ 0 ZDDD—f

2) Save the wave data to a CSV file or file register. so0t[o 0 oBNo o BRSEEN 0 o oBW0 00 5000 §
Save a CSV file in a SD memory card. 2.2l0h Lonbng 200
S003|0 0 ooo 10000
S004|0 0 oon 6000
S005|0 0 ooo 3000
Analog I/O 5006/ 0 0 oo 1000

4) Digital values are converted to

Analog output analog values in the set conversion

3) Register the wave data to the wave data registry area in the
analog /0O module using a function block (FB) for wave data registration.
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(1) Wave output function procedure

The following shows how to use the wave output function.
( Start )

Initial settings of the wave output
function - - - (1)

Creating wave data - - - (2) I

v

Setting parameters of the wave output function - - - (3)

Writing data to a file register (ZR) or CSV file - - - (4) I

v

Switch setting and basic setting - - - (5)

Execution of the wave output
function - - - (6)

Registering the wave data and parameters of the wave
output function . . . (7)

Starting/stopping/pausing wave output - - - (8)

End

uonoun4 INdinQ eAepA 81°8

(6) == Page 168, Section 8.18.2
(7) =" Page 168, Section 8.18.2 (1)
(8) =~ Page 169, Section 8.18.2 (2)

(1) == Page 152, Section 8.18.1

(2) == Page 152, Section 8.18.1 (1)
(3) == Page 159, Section 8.18.1 (2)
(4) =" Page 162, Section 8.18.1 (3)
(5) ==~ Page 165, Section 8.18.1 (4)

The wave data creation and parameter setting of the wave output function can be executed easily with "Create
Wave Output Data" of GX Works2. These setting contents are saved in the file register (ZR) of the CPU module

orin a CSV file and registered to the buffer memory of the analog I/O module with the function block (FB) for the
wave data registration.
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(2) Parameter settings for the wave output function
Set the parameters of the wave output function to the following buffer memory areas to use the wave output

function. For details on each buffer memory area, refer to the following.
» Details of Buffer Memory Addresses (==~ Page 354, Appendix 2)

Setting item Buffer memory address Reference
Output setting during wave output stop Un\G3010, Un\G3011 Page 384, Appendix 2 (48)
Output value during wave output stop Un\G3018, Un\G3019 Page 385, Appendix 2 (49)
Wave pattern start address setting Un\G3028 to Un\G3031 Page 386, Appendix 2 (50)
Wave pattern data points setting Un\G3044 to Un\G3047 Page 387, Appendix 2 (51)
Wave pattern output repetition setting Un\G3058, Un\G3059 Page 388, Appendix 2 (52)
Constant for wave output conversion cycle Un\G3066, Un\G3067 Page 388, Appendix 2 (53)
Wave data registry area Un\G5000 to Un\G54999 Page 423, Appendix 2 (111)

For details on the parameter setting, refer to the following.
» Setting parameters of the wave output function (=5~ Page 159, Section 8.18.1 (2))

(3) Restrictions and precautions on the wave output function

The wave output function has the following restrictions and precautions.

(a) Output range setting
The user range cannot be used. When executing the wave output function, use the range other than the user

range. For the setting procedure of the output range, refer to the following.
Switch setting (==~ Page 165, Section 8.18.1 (4) (a))

(b) Scaling function
The scaling function cannot be used when the wave output function is selected. When executing the wave
output function, disable the scaling function.

(c) Logging Function
The logging function and the wave output function cannot be set at the same time. When executing the wave
output function, set "Wave Output Function" to "Select Function" in the switch setting.

(d) Head module
When the analog I/O module is used with the head module, function block (FB) cannot be used. To execute the
wave output function, refer to the following.
How to register data when a head module is used (==~ Page 173, Section 8.18.2 (4))

(e) Analog output HOLD/CLEAR function

The operation of the analog output HOLD/CLEAR function for the normal output differs from the operation for
the wave output.

For details, refer to the following.

Analog output HOLD/CLEAR function (==~ Page 128, Section 8.14 (1) (b))



CHAPTER 8 FUNCTIONS

(4) Wave data

The wave data indicate the time-series arrangement of the digital input values to be output in analog. Up to
50000 points can be used. The wave data are registered in Wave data registry area (Un\G5000 to Un\G54999).

(5) Wave pattern
To use the wave output function, select any points from the registered wave data for each channel and set the
wave pattern. The following table lists the setting contents for the wave pattern.

Setting item Buffer memory address Description

Set the start address of the wave pattern to be output for
each channel. The D/A conversion starts from the digital

Wi tt tart add tti Un\G3028 to Un\G3031
ave patiem start address setting n oLn input value of the buffer memory address set in this area
and the converted values are output sequentially.
This area is for setting the points of the wave pattern to be
tput f h ch. I.F the start add f th
Wave pattern data points setting Un\G3044 to Un\G3047 outputioreach channel. From Ihe start address of tne wave

pattern, the D/A conversion starts for the points of wave
data set in this area and the converted values are output.

If the address value (total of the set values for Wave pattern start address setting and Wave pattern data points
setting - 1) exceeds the last address (Un\G54999) of the wave data registry area, an error occurs. The error code
(3110) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.

El Setting example to output separate waves from CH3 and CH4

CH3 CH4
Wave pattern  Wave pattern

=
Wave data registry area ®
(Un\G5000 to Un\G54999) Empty (32000 points) s
8000 points o
S M. s 5
s}
S
50000 points g
Wave data registry area Wave data registry area Q
(Un\G5000) (Un\G54999) S
Setting item Buffer memory address Setting value

CH3 Wave pattern start address setting Un\G3028, Un\G3029 5000

CHS3 Wave pattern data points setting Un\G3044, Un\G3045 10000

CH4 Wave pattern start address setting Un\G3030, Un\G3031 15000

CH4 Wave pattern data points setting Un\G3046, Un\G3047 8000
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(Un\G5000 to Un\G54999)
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EI Setting example to output same waves from CH3 and CH4

CH3, CH4 Wave pattern

o e e \/\/\/

Wave data registry area

50000 points

Wave data registry area

(Un\G5000) (Un\G54999)

Setting item Buffer memory address Setting value
CH3 Wave pattern start address setting Un\G3028, Un\G3029 5000
CH3 Wave pattern data points setting Un\G3044, Un\G3045 50000
CH4 Wave pattern start address setting Un\G3030, Un\G3031 5000
CH4 Wave pattern data points setting Un\G3046, Un\G3047 50000

(6) Wave pattern output count

The wave pattern can be output repeatedly according to the setting of CHO Wave pattern output repetition
setting (Un\G3058, Un\G3059). Set the output count within 1 to 32767. The wave pattern also can be output in

analog repeatedly and unlimitedly.

El When the wave pattern output count is set to three

Analog output

Wave pattern

The wave pattern is output 3 times repeatedly.

1st time

2nd time 3rd time \

After the wave pattern is output 3 times, wave output stops and
an analog value is output according to the setting in
CHO Output setting during wave output stop (Un\G3010, Un\G3011).
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The following section describes "repeat control" in which the same wave pattern is output repeatedly from the
analog I/0 module.

(a) When the digital input values are same for the start point and the end point

An end point of a wave pattern overlaps with the start point of the wave pattern of the next iteration in the

analog I/O module's processing; therefore, the end point is not output in analog. The analog output of the wave

pattern end point varies as follows depending on the setting of CHOO Wave pattern output repetition setting

(Un\G3058, Un\G3059).

» Limited repetition: When a value of 2 to 32767 is set to CHO Wave pattern output repetition setting
(Un\G3058, Un\G3059), the digital input value of the end point is not output in analog till the wave pattern of
the final iteration output. After the digital input value of the end point is output in analog at the wave pattern of
the final iteration output, the value is output in analog according to the setting in CHO Output setting during
wave output stop (Un\G3010, Un\G3011).

» Unlimited repetition: The digital input value of the wave pattern end point is not output in analog.

v For the case where the wave pattern is repeatedly
output a limited number of times, the wave pattern
is output a number of times specified in Wave
pattern output repetition setting, and then the value
1 is output according to the setting in Output setting
. during wave output stop.

A wave pattern that is repeatedly  Analog output
output in an analog value

The digital input values
are same for the start point

' land the end point.”l H

1 cycle

\ P
j |
I N S

i
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
\
’

data because the end point data overlaps with the start point
data of the next iteration.

E Wave can be combined seamlessly by not outputting end point

*1 The output cycle of a wave pattern is calculated by the following calculation formula.
Output cycle of a wave pattern = (Wave output conversion cycle) x (Wave pattern data points - 1)

For details on the wave output conversion cycle, refer to the following.
» Wave output conversion cycle (=~ Page 151, Section 8.18 (7))

uonoun4 INdinQ eAepA 81°8

EI Calculating the output cycle of a wave pattern

Setting item Buffer memory address Setting value
D/A conversion enable/disable setting Un\G2000 D/A conversion enable for CH3 only (8H)
CH3 Wave pattern data points setting Un\G3044, Un\G3045 101
CHS3 Wave pattern output repetition setting Un\G3058 3
CH3 Constant for wave output conversion cycle Un\G3066 1

With the above setting, the output cycle of a wave pattern becomes as follows.

Output cycle ofa _ . Number of channels where Constant for wave .

= Conversion speed x S x . x (Wave pattern data points - 1)
wave pattern (us) D/A conversion is enabled ~ output conversion cycle

=80x1x1x100

= 8000
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(b) When the digital input values are different between the start point and the end point
The wave pattern end point is output in analog as it is. The set wave patterns are continuously output in analog
regardless of the setting in CHO Wave pattern output repetition setting (Un\G3058, Un\G3059).

A wave pattern that is repeatedly Analog output

output in an analog value

*1

The digital input values are 1 cycle
different between the start
point and the end point.”

T
|

The digital input values of the end point For the case where the wave pattern is repeatedly output
and the start point of the next iteration a limited number of times, the wave pattern is output a

are consecutively output in an analog value. number of times specified in Wave pattern output
repetition setting, and then the value is output according

to the setting in Output setting during wave output stop.

*1 The output cycle of a wave pattern is calculated by the following calculation formula.
Output cycle of a wave pattern = (Wave output conversion cycle) x (Wave pattern data points)

For details on the wave output conversion cycle, refer to the following.
» Wave output conversion cycle (==~ Page 151, Section 8.18 (7))

El Calculating the output cycle of a wave pattern

Setting item Buffer memory address Setting value
D/A conversion enable/disable setting Un\G2000 D/A conversion enable for CH3 only (8H)
CH3 Wave pattern data points setting Un\G3044, Un\G3045 101
CH3 Wave pattern output repetition setting Un\G3058 3
CH3 Constant for wave output conversion cycle Un\G3066 1

With the above setting, the output cycle of a wave pattern becomes as follows.

Output cycle of a Number of channels where < Constant for wave

wave pattern (us) = Conversion speed x D/A conversion is enabled ~ output conversion cycle x Wave pattern data points

80 x1x1x101
8080
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(7) Wave output conversion cycle

The wave output conversion cycle is calculated by the following formula.

Conversion cycle _ Conversion speed N Number of channels where N Constant for wave output

(us) (80ps) D/A conversion is enabled conversion cycle

In the wave output function, the conversion cycle can be set for each channel by setting CHO Constant for wave
output conversion cycle (Un\G3066, Un\G3067). The conversion cycle of the current output wave can be
checked in CH3 Wave output conversion cycle monitor (L) (Un\G3112) to CH4 Wave output conversion cycle
monitor (H) (Un\G3115).

EI The conversion cycle and operation timing

Setting item Setting value
D/A conversion enable/disable setting (Un\G2000) All the channels are set to D/A conversion enable (0).
CHO Constant for wave output conversion cycle CH3 2
(Un\G3066, Un\G3067) CH4 4

The following figure shows the conversion cycle of each channel with the above settings.
* CH3:80x2x2=320us
* CH4:80x2x4=640us

D/A conversion is performed with this conversion cycle, and an analog value is output.

Wave output start

_..:4‘?:0“:3: I
CH3: 320us >§ E E E i E E E i<i >< >< >< >< >< >< ><
! 320ps | 320ps | 320ps | 320ps | 320ps | 320ps | 320ps | 320ps | 320ps |
CH4: 640us X X X X
E | | 1 640ps 1 | 640us | 640us | 640us |

uonoun4 INdinQ eAepA 81°8
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8.18.1 Initial settings of the wave output function

For the wave output function, set the following items as the initial setting. Before using the wave output function,
complete the procedures described in this section.

» Creating wave data (<5~ Page 152, Section 8.18.1 (1))

» Setting parameters of the wave output function (=5~ Page 159, Section 8.18.1 (2))

» Writing data to a file register (ZR) or CSV file (==~ Page 162, Section 8.18.1 (3))

» Switch setting and basic setting (==~ Page 165, Section 8.18.1 (4))

(1) Creating wave data
Create the wave data in "Create Wave Output Data" of GX Works2.
1. Start "Create Wave Output Data".
‘@ [Tool] = [Intelligent Function Module Tool] = [Analog Module]
= [Create Wave Output Data]
2. Select "L60AD2DA2" in "Module Type".

Create Wave Output Data

Maodule Type  [LenADzDAZ |
Register wave pal G4DARLEODAY
Register wave pattern ror creating wave output daka, * Select graph part and press 'Enter’ ko open

‘Wave patkern Mo, 2

Graph

Point/

If the type other than "L60AD2DA2" is selected, proper wave data cannot be created because a corresponding channel or a
range of digital values differs.

In addition, the wave pattern and wave output data are completely deleted by changing "Module Type".

Therefore, set the correct value in "Module Type" and follow the procedure 3 or later.
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3. select the graph displayed in "Register wave pattern"” and press the key on the keyboard.

The "Register Wave Pattern" window is displayed.

Create Wave Output Data

Hodule Type
Register wave pattern

Register wave pattern for treatinn wave ournut data_* Select oraph park and press Enter’ to open registration window,

Wave pattern Ho.

Graph

Register, Wave Pattern

Wave pattern name.
Digital value rangs
Nurber of data
Comment

<l
Wave output data sstting
Input wave output data

Wave pattern o,
Output setting during wave cUEpLE stop
Output valus during wave autput stop
Wave pattern start address setting
‘Wave pattern data points setting
‘Wave pattern oUtpUE repetition setting
Constan Far wave oukput conversion cycle

Register wave pattern,

Wave pattem information

Input wave pattern information.
Wave pattern No. i
Wave pattern name
Digital value range.
Mumber of data
= Comment

010 12000

Display magrification

Display digtal value.

Height: |100 <%

wicth: [100 %

Dispey Digtalvolue_ |

100% Width and Height

Wave graph
Edic wave graph by mouse operation.
* Drug and drop o the lne alow you ta change oraph shape
[Pigial value]

12000

Initialze Graph

GpenjSave wave output data file

6000
Read and save allthe information that has been created For wave output data.

“Write Wave OUEpUE Data
“Write wave oUEpUE data ko use in modules to project devics memory or Hhe
specfied place.

(* After the operation, it is necessary ko writs the output data to PLC,)

0

0 2 50 s 100
[Mumber of data]

Wave detals setting

end point that is added

Sectioho, | Start pornt End point Digitalvalue Specty wave |
i -

1 o =
2 1 100 0 {Da nat speciy)

3
3

<

2
[E3

Save Wavs Pattern

ok Cancel

Open Wave Pattem

4. set"Wave pattern information”.

Register Wave Pattern

Register wave patkern,

‘Wave pattern information

®

Input wave pattern information, -
® ©

‘Wave patkern Mo, - E
‘Wave pattern name 5o
Digital value range 0to 12000 Display magnification 6
Mumber of data 100 (@)
Camment width: |100 | o s
©

c

-

-

c

3

Q

s g g =

Item Description Setting range g

The wave pattern number selected in the "Create Wave Output Data

Wi ttern No.
ave pattern No window is displayed. Up to 10 wave patterns can be created.

Wave pattern name

Set the name of the wave pattern.

16 characters

Select the setting range of the digital value according to the output

« 0 to 12000 (default value)

Digital value range
9 & range to be used.

 -16000 to 16000

Number of data Set the number of the digital values of the wave pattern.

1 to 50000 (default value: 100)

Comment

Set the comment of the wave pattern.

64 characters
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5. cilick any position on the wave graph to create an end point. The created end point is displayed

with

Created end point

[Digital value]
12000

£000

0 £ 50 7S

100
| T [uurnber of data]

To delete the end point, move the mouse pointer to the point. Then select "Delete end point" from the
right-click menu. When the mouse pointer is on the end point, the display of the mouse pointer is changed

to +

Do not specifs .
e Deleted end point
Straight fine
Exponential function
Logarithmic Function
Sine function

Casine Function

L =
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Set the wave between end points from the right-click menu or in "Specify wave" of "Wave details

setting”.

Wave raph

Edit wave graph by mouse operation.
* Drug and drop on the line allow you to change araph shape.,

[Digtal valus]

Initialize Graph

12000

000

oL

i 25 50 5 100
19w 0 [Mumber of data]
Wave detals setting
Please fine-tune between each end point that is added by editing wawe graph,
Section Mo, | Stark point End paint Digital value Specify wave | A
1 - 1 i -
z 1 24 11000 Straight line:
3 24 100 0 (Do not spedfy)

4
< ]

Open Wave Pathern Save Wave Pattern

|

oK Cancel

Item Setting result
The interval of the start point and end point is drawn in an arc. When the circular arc is selected, the arc direction can be set in
"Direction"; it can be inverted. The arc is drawn in the procedure below.
The arc to be drawn — End point
\ RN 1) Construct an equilateral triangle having the start and end
/ | points as its vertices.
/ " N 2) Construct a circle having the other vertex of the triangle
Start point ! !,' as its center and a side of the triangle as its radius.
(A S A _
\\ | h 3) Draw the minor arc connecting the start and end points
Circular arc Y I J on the wave graph.
| * The steps 1) and 2) are processed inside GX Works2,
I and not displayed on the wave graph.
Set "Direction". In an upward direction In a downward direction
Specify wave Direction Amplitude
Circular arc Upward =
(Do nat specify) I d
\—_’
The interval of the start point and end point is drawn in a straight line.
Straight line

/ |

/
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Item

Setting result

Exponential function

The graph is drawn with an adjustment so that the start point and end point are on the edge points of the exponential function of y = e*

(x =0to 10).

Logarithmic function

The graph is drawn with an adjustment so that the start point and end point are on the edge points of the logarithmic function of y = logg

X (x = 1to 101).

Sine function !

The interval between the start point and end point is drawn in a sine function wave. The amplitude A of the sine function to be drawn is
the value set in "Amplitude". The start position can be changed by 180° by setting "Phase".

Number of data in a wave pattern: Wx
Digital value range: Wy

Data position of the start point: Xst
Data position of the end point: Xed

Xed-Xst

A 4

End point

A 4

>
=

V

Jah

)

3

T

/

Start point

Cosine function”

The interval between the start point and end point is drawn in a cosine function wave. The amplitude A of the cosine function to be

drawn is the value set in "Amplitude”.

The start position can be changed by 180° by setting "Phase".

Number of data in a wave pattern: Wx
Digital value range: Wy

Data position of the start point: Xst
Data position of the end point: Xed

Start point

Xed-Xst

A 4

End point

/

A 4

>
=

»

h
Y

N

N

A

/

*1

156

When setting the sine function and cosine function, set the same digital value for the start point and end point.
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Drag the created end point to adjust the position.

Wave graph
Edit wave graph by mouse aperation.
* Drug and drop on the line allow you to change graph shape.
[Digital value]

12000/

Initialize Graph

AO00;

o0 25 50 75

Ba 1y 9663

100
[Mumber of data]

The end point position also can be adjusted by changing the value of "End point" and "Digital value" in
"Wave details setting".

‘Wave details setting
Flease fine-tune between each end point that is added by editing wave graph.

Section Mo, Skark poink End poink Digital walue Specify wave A
1 - ] =
z 11486 Straight line
3 0 (Do not specify)
4 A

Item Description

The end point of the previous interval is displayed. To change the start point, change the end

Start point
art poin point of the previous interval.

Set the number of data (position) for the destination end point. Note that the section No.1 cannot
be changed because it is the first point of the wave pattern.

End point

Digital value Set the digital value for the destination end point.

8. Repeat procedures 5 to 7 to create the wave to be output.

Each digital value of the created wave pattern can be checked by clicking the __ Display bigtalvialue | button.

Click the Initialize Graph button to clear the created wave pattern contents. The graph and the contents
of "Wave details setting" are cleared.

uonoun4 INdinQ eAepA 81°8
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Register Wave Pattern Display Digital Value X
Bz DataMo, | Digitalvalue | Endpoint |4
Wave pattern information e 1) =
Wave patern name 8 1838
Digtal value range 0to 12000 Display magnification Depiey gl vaie 4 2307 L
Number of data 5 3076
o wicth: [100 ~l%  Height: [100 <] % 100% width snd Height | Display Digital Value 5 =0
7 4615
e C—
Edt wiave araph by mouse operation. Initalizs Graph 9 6153
*Drug and drop on the line allow you to change graph shape. 10 6923
[Digital value]
11 7652
12 G461
13 9230
\ \ 14 10000 *
15 9821
16 9642
00| 17 9464
18 9285
13 9107
20 8928 ~
*End point is added by wave details setting.
L.
u 000 Sy = Digital values of the wave pattern are displayed.
3 14 42 5000 Straight line.
5 66 100 3000 Straight ne v
L] 2
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9. Clickthe _ Swewaerst=m | putton.
Save Wave Pattern ‘E‘gl

Save i |E}wEvaDate - e o B~

©

My Recent
Documents

@

Desktop

%

ocuments

=
=
o

ter

=
Z
2
| S\ge]
ER)
2

My Network — File name 20130307 | Save |
Places
Cancel

The saved wave pattern can be opened by clicking the __ ©pen'avs Pattern | button.
10. set the save destination and the file name, then click the button.

11. Click the button.

MELSOFT Series GX Works2 rz|

12. Click the 2K | button in the "Register Wave Pattern" window to register the created wave
pattern.

13. Repeat procedures 3 to 12 to create other wave patterns.

158



CHAPTER 8 FUNCTIONS

(2) Setting parameters of the wave output function

Set the parameters of the wave output function in "Create Wave Output Data" of GX Works2. Before the
parameter setting, create the wave data.

1. Start "Create Wave Output Data".

‘“@ [Tool] = [Intelligent Function Module Tool] = [Analog Module]
= [Create Wave Output Data]

2. Select "L60AD2DA2" in "Module Type".

Create Wave Output Data

Maodule Type  [LenADzDAZ |
Register wave pal G4DARLEODAY
Register wave pattern ror creating wave output daka, * Select graph part and press 'Enter’ ko open

‘Wave patkern Mo, 2

Graph

3. Setthe parameters of the wave output function in "Wave output data setting”.

Create Wave Output Data. (9]

ModueType  [L60aD202 ~

Reqiter wave pattern
Register *Select graph i press Enter'to open

Number of data 100 10000 5000
< > .
Wave output data setting -
Input wave output data. [o¢)
Wave pattern o, I i 2 E
Output setting during wave output stop. O0mA 1: Offsst value. Q
Set parameters of the vk B 2 5 5 <
. ‘Wave pattern start address setting 5000 5100 [0}
wave o utput function. Wave pattern data points setting 100 10000
Wave paten ctput repetion stting 10 4 o
e B &
=4
©
Number of doto 10100 =%
i = m
Read and \ave output data, Open Wave Output Data from File Save Wave Qutput Data to File c
3
Write Wave Output Data Read Wave Output Data o
orthe e the =
speciied place. specfied place, o
(*After the operation, It is necessary to write the output data to PLC.) (¥ Reead from PLC operation is reuired in advance.) =]

Wi ta Device Memary

irce Daka for Memary Card

Read from Device Memary.

R Do ey Cad_|

B
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Item Description Setting range

Up to three patterns can be specified at a time from registered wave

patterns. When specifying multiple wave patterns, set the pattern No. as

follows.

Wi ttern No. 1t0 10
ave patiem Ro * When No. 1 and No. 2 are used: °

*« When No. 1, No. 5, and No. 10 are used:

* When No. 1 to No. 3 are used:

* 0V/mA (default value)
Set the analog output during the wave output stop. « Offset value
« Setting value during stop

Output setting during wave output
stop

Set the value to be output while the wave output is stopped. This setting * 4 to 20mA, 0 to 20mA, 1to 5V, 0to 5V: 0
is enabled only when "Output setting during wave output stop" is set to to 12287 (practical range: 0 to 12000)
"2: Setting value during stop". Set the value within the output range to «-10 to 10V: -16384 to 16383 (practical
be used. range: -16000 to 16000)

Output value during wave output stop

5000 to 54999

Wave pattern start address setting Set the start address of the wave pattern to be output in analog. (default value:

Wave pattern data points settin This setting is not required because the data points of the wave pattern _
P P 9 to be used are stored automatically.

This area is for setting the repeat count to output the wave pattern « -1 (Unlimitedly repeat output)

Wave pattern output repetition settin
P P P 9 repeatedly. « 1 to 32767 (default value:

The conversion cycle of the wave output is determined from the
combination of the conversion speed, number of channels where D/A
Constant for wave output conversion | conversion is enabled, and this setting.

cycle For the calculation method of the wave output conversion cycle, refer to
the following.

» Wave output conversion cycle (==~ Page 151, Section 8.18 (7))

1 to 5000 (default value:

"Wave output data setting" can be set only for CH3 and CH4 in an analog I/O module.

160



CHAPTER 8 FUNCTIONS

4. Click the | za=WwaveoupuinatatoFi= | putton.

The created wave pattern and the parameter setting of the wave output function are saved.

Save Wave Output Data to File |E|E‘
Savein: [ ) WaveDale | £ EE-

My Recent
Documents

Desktop

5N

My Documents

My Computer

My Metwork — Fils name: 2030307 =l Save
Places

Cancel

The saved wave pattern and parameter setting of the wave output function can be opened by clicking the

Open Wave Output Data From File | button.

Point/

Note that if the data created for the module type other than "L60AD2DA2" is opened, the module type cannot be changed by
setting "L60AD2DA2" to "Module Type".

5. Set the save destination and the file name, then click the button.

6. Click the

MELSOFT Series GX Works2 rz|

.
W J Data For wave output saved.,

uonoun4 INdinQ eAepA 81°8
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(3) Writing data to a file register (ZR) or CSV file

Write the wave data and the parameter setting of the wave output function to the file register (ZR) or the CSV file.

Point/’

Data unnecessary for control such as "Wave pattern name", "Comment", and "Wave details setting" is not written to the file
register (ZR) or the CSV file.

Saving the wave data and the parameter setting of the wave output function using the | Save Wave OUtpuE Data ko File | button
before writing them is recommended.

(a) Writing data to a file register (ZR)
When writing the data to the file register (ZR), set the capacity of the file register (ZR) for the number of
required data points. For the setting procedure, refer to the following.
+ [l MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

1. Click the |__ietbeicetemary | putton of the "Create Wave Output Data" window.

Write Wave OUEpLE Data Read Wave Output Data

Write wave output data to use in modules to praject device memory or the Read wave output data bo use in modules From project device memory: or the:
specified place. specified place.

{* After the operation, it is necessary to write the output data to PLC.) (* Read from PLC operation is required in advance. )

Write to Davice Mamary Wirite Data for Memary Card Read from Devics Memory Read Data for Memory Card ‘
Close
2. Click the button.
MELSOFT Series GX Works2 §

& Caution

\!‘) - Settable range For digital walue For wave pattern information and output value during wave output stop is different between QE4DAH/LE0DAS and
LE0ADEDAZ,
To write ko wave output data, please use the same module bype at source and destination.
‘Wave output data exceeding wave pattern might be writken ko the target module,
- Wave pattern which has not been set to CH will not be written to,
- Wave pattern order might be changed after reading it.
- Wave patterns which are mulkiply set to CH will be combined as a wave pattern,

3. Set "Device memory name" and "Start device". Then click the

Write to Device Memory

Output wave data to device memory of project,

Drevice memary name MATN -
Start device 7R 0

Target device to write to: ZR0 b0 ZR10199

Cancel |

Item Description

Set the device memory to be written to the file register (ZR). Select the device memory to be

Device memory name . )
v written from the pull-down menu or enter the device memory name to be created.

Start device Set the start address for the output of the device memory.

Target device to write to The file register (ZR) range to write to is displayed.
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4. cClickthe = | button.

MELSOFT Series GX Works2

Devices value in the Following range will be overwritten if the operation is proceed.
ZR0OE0 ZR10199
Are you sure you wank ko conkinue?

': Same device memory name exists in the project.

5. Click the button.

MELSOFT Series GX Works2 le

i ) Cutput the wave output data to device memary in the project.

<Caution
- The Following operation is required to execute wave oukpuk
based on the written data to device memary,
1. Write device memory written wave output data ko PLC,
2. Write device memory data to buffer memary by means of
FE library,

6. Clickthe &= | button in the "Create Wave Output Data" window to close the window.
7. Wirite the device memory to the CPU module from "Write to PLC".

) [Online] = [Write to PLC]

uonoun4 INdinQ eAepA 81°8
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(b) Writing data to a CSV file
When writing data to a CSV file, store the CSV file to an SD memory card.

1. Click the write tobevicMerory | button in the "Create Wave Output Data" window.

2. Click the

MELSOFT Series GX Works2 le

& Caution

\1.]) - Settable range For digital walue For wave pattern information and output value during wave output stop is different between QE4DAH/LE0DAS and
LE0ADEDAZ,
To write ko wave output data, please use the same module bype at source and destination.
‘Wave output data exceeding wave pattern might be writken ko the target module,
- Wave pattern which has not been set to CH will not be written to,
- Wave pattern order might be changed after reading it.
- Wave patterns which are mulkiply set to CH will be combined as a wave pattern,

button.

3. Set the save destination and the file name, then click the button.

Write Data for Memory Card

Savein: | C5v - e @t E-

)X

My Recent
Documents

@

Desktop

My Network — File name 20130307 | |
Places
Cancel

z Z
] O e="x
1 olg g\
3 g 2
T @ s
= 3
1] =

4. Click the button.

MELSOFT Series GX Works2 r>_<|

i ) Wave output data was saved to CSV file (20130307 .csv),

<Caution

- The Following operation is required to execute wave oukpuk
based on the saved C3V file data,

1. Save CSY file ko memory card and attached it to CPUL

2., Write CSV file data to buffer memary
by means of FE library.

5. Clickthe _ &= | button in the "Create Wave Output Data" window to close the window.
6. store the CSV file to an SD memory card. Then install the SD memory card to the CPU module.

Point/’

Some oscilloscopes or pulse generators can output the input wave or output wave to the CSV file. To output the wave with
the wave output function by using the CSV file data, convert the data format into the one described in the following manual.
In addition, convert the fractional value into the integer because the fractional value is unavailable in the wave output
function.
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(4) Switch setting and basic setting

To use the wave output function, the switch setting and basic setting are required in addition to the parameter
setting of the wave output function.

Item Reference

Output range

Switch Setting Page 165, Section 8.18.1 (4) (a)
Select Function

Basic setting D/A conversion enable/disable setting Page 167, Section 8.18.1 (4) (b)

For the parameter settings for the wave output function, refer to the following.
« Setting parameters of the wave output function (==~ Page 159, Section 8.18.1 (2))

(a) Switch setting
1. Open the "Switch Setting" window.

\Q Project window = [Intelligent Function Module] = module name = [Switch Setting]
2. set "Output range" of CH3 and CH4 to the value other than "User Range Setting".

Switch Setting 0010:L60AD2DA2 =

Input Range Setting

CH |nput range
CH1  [EXGRe
CHZ |4 to 20mé

Qutput Range Setting

CH Clutput range HOLD/CLEAR function setting
CH3 | 410 20ma - | CLEAR
CH4 CLE&R

0 b 20més

1o 5

Oto 5

Drive Mode 5( 10 ta 10V .
Uszer Range Setting [Current]

8
‘8

i o
Mormal (A User Range Setting [Voltage rter Processing) Mode j

Select Function
|Logging Function j

|Basic PID Control

uonoun4 INdINQO 8ABM 8

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK | Cancel

uonounj Jndino aaem ay) Jo sbumas [eniu| |°'g
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3. set "Select Function" to "Wave Output Function”.

Input Range Setting

Input range

Qutput Range Setting

Output range HOLD/CLEAR function setting

Drive Mode Setting

INormaI (A/D Converter Processing, DfA Converter Processing) Mode LI

Select PID Operation Expression

Basic PID Contrel =]
* Following operations are required to run the function selection as "Wave Output
Functiont

L Creaté wave output data.
2. Write the created data to buffer memory by means of FB library.

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel
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(b) Basic setting
Change D/A conversion enable/disable setting (Un\G2000) using a program or function block (FB). Register
the wave data and parameters for the wave output function first, then change D/A conversion enable/disable
setting (Un\G2000).

For registration of the wave data and parameters for the wave output function, refer to the following.

» Registering the wave data and parameters of the wave output function (=5~ Page 168, Section 8.18.2 (1))
Enable D/A conversion only for the channel to be used because the conversion cycle of the wave output varies
depending on the number of channels where D/A conversion are enabled.

[Precaution]
The setting also can be configured through "D/A conversion enable/disable setting" in "Parameter (D/A
Conversion)" of GX Works2.

1. Start "Parameter (D/A Conversion)".
\Q Project window = [Intelligent Function Module] = module name
= [Parameter_(D/A_Conversion)]

2. Set "D/A conversion enable/disable setting” to "0: Enable".

Ikem CH3
-1 Basic setkting Set method of D/ A conversion control.
/A conversion )
enable /disable setting ‘ D:Enable j

-1 Warning output function
Warming oukput setking 1:Disable
When the setting is configured by the above procedure, an error occurs if the setting is activated by
resetting the CPU module or by turning off and on the power. The error code (3070) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on. This error occurs because the
wave pattern data points setting is set to 0 (default value) for the channel where D/A conversion enable is

set. To clear this error, register wave data and parameters for the wave output function. Then turn on and
off Operating condition setting request (Y9) by the procedure described in Page 168, Section 8.18.2 (1).

uonoun4 INdinQ eAepA 81°8
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8.1

8.2 Execution of the wave output function

This section describes the execution procedures for the wave output function. Execute the contents in this section after
the initial setting of the wave output function.

(1) Registering the wave data and parameters of the wave output function
Register the wave data and parameter settings for the wave output function, which is created from "Create Wave
Output Data" of GX Works2, to the analog I/0 module. Use the function block (FB) for the wave data registration.
For how to use the function block (FB) for the wave data registration, refer to the following.

The contents registered by the function block (FB) for the wave data registration need to be enabled by turning on
and off Operating condition setting request (Y9). When the setting is enabled, the analog output value of the
channel where the D/A conversion is enabled varies depending on the CHO Output enable/disable flag (Y3, Y4)
status as shown below.
« CHO Output enable/disable flag (Y3, Y4) is off: The offset value is output.
« CHO Output enable/disable flag (Y3, Y4) is on: A value is output according to the setting of CHO Output
setting during wave output stop (Un\G3010, Un\G3011).

CPU module status 1\) RUN 2\)
D/A conversion enable/disable D/A conversion §< D/A conversion §< D/A conversion
setting (Un\G2000) disable (1) ! enable (0) ! disable (1)
CHO Output enable/disable flag
Y3, Y4) OFF ON

168

Analog output

X

Output set in CHO Output
setting during wave output
stop (Un\G3010, Un\G3011)

Offset value

0V/OmA

1): Set D/A conversion enable (0) to D/A conversion enable/disable setting
(Un\G2000), and turn on and off Operating condition setting request (Y9).

2): Set D/A conversion disable (1) to D/A conversion enable/disable setting
(Un\G2000), and turn on and off Operating condition setting request (Y9).

Point/’

With the wave output function being used, only when the wave output is stopped in all the channels (Wave output stop (0) is
set to CHO Wave output status monitor (Un\G3102, Un\G3103) in all the channels), the parameter setting can be enabled
by turning on and off Operating condition setting request (Y9).

When Operating condition setting request (Y9) is turned on and off with a channel being set to a value other than Wave
output stop, a warning occurs. The alarm code (1600) is stored in Latest error code (Un\G19), Warning output signal (X8)
turns on, and the ALM LED flashes at intervals of 1s. The parameter setting cannot be enabled in this case.

(a) When a head module is used
Function block (FB) cannot be used for an analog I/O module connected to a head module.
For how to transfer the wave data and parameter settings for the wave output function, which is created from
"Create Wave Output Data" of GX Works2, to the analog /0O module, refer to the following.
How to register data when a head module is used (==~ Page 173, Section 8.18.2 (4))
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(2) Starting/stopping/pausing wave output

(a) Starting the wave output
The wave output can be started by the following procedures after the wave data registration.

1. Turnon CHO Output enable/disable flag (Y3, Y4).
The value is output in analog according to the setting in "Output setting during wave output stop".
2. SetWave output start request (1) to CHO Wave output start/stop request (Un\G3002, Un\G3003).

When Wave output stop request (0) or Wave output pause request (2) is changed to Wave output start
request (1), the wave output is started.

When a value other than "Wave Output Function" is set to "Select Function" in "Switch Setting", if the value in
CHO Wave output start/stop request (Un\G3002, Un\G3003) is changed to Wave output start request (1), a
warning occurs. The alarm code (1610) is stored in Latest error code (Un\G19), Warning output signal (X8)
turns on, and the ALM LED flashes at intervals of 1s.

(b) Stopping the wave output
To stop the wave output at a desired timing during the wave output, set CHO Wave output start/stop request
(Un\G3002, Un\G3003) to Wave output stop request (0). When Wave output start request (1) or Wave output
pause request (2) is changed to Wave output stop request (0), the wave output is completely stopped. When
the wave output is stopped, Wave output stop (0) is stored in CHO Wave output status monitor (Un\G3102,
Un\G3103). The wave output cannot be resumed at the stop point.
When the wave pattern outputs for the count set in CHO Wave pattern output repetition setting (Un\G3058,
Un\G3059) are finished, the wave output is also stopped.

Wave data

Analog output

CPU module status RUN

o oo
D/A conversion enable/disable setting . ® ®
(Un\G2000) D/A conversion enable (0) o =
| me
CHO Output enable/disable flag >< 2) ® @
(Y3, Y4) OFF ! ON CE).. 9
| o=
CHO Wave output start/stop request Wave output stop Wave output start Wave output stop R\ om\;"liv;an Wave output stop 53¢
(Un\G3002, Un\G3003) request (0) request (1) request (0 request (1) request (0) o -
quest (0) o
H 5 c
CHO Wave output status monitor W tout =
(Un\G3102, Un\G3103) Wave output stop (0) \> ave;1o)u pu Wave output stop (0) \5 ou\{\;/)i\{em) Wave output stop (0) = %
25

@

o

=

©

=4

=

=}

Q

=

=}

Wave output

Output set in CHO Output setting

during wave output stop L\
(UN\G3010, Un\G3011) \
1)

Offset value

1): Wave output starts when Wave output start request (1) is set to CHO
Wave output start/stop request (Un\G3002, Un\G3003).

2): To execute wave output again, set Wave output stop request (0) to
CHO Wave output start/stop request (Un\G3002, Un\G3003), then
change the value to Wave output start request (1).

3): Wave output stops when Wave output stop request (0) is set to CHO
Wave output start/stop request (Un\G3002, Un\G3003) during the wave
output.
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(c) Pausing the wave output

» To stop the wave output temporarily, set Wave output pause request (2) to CHO Wave output start/stop
request (Un\G3002, Un\G3003). When Wave output start request (1) is changed to Wave output pause
request (2), the wave output is paused. Wave output pause (2) is stored in CHO Wave output status monitor
(Un\G3102, Un\G3103).

» To resume the wave output, change the value in CHO Wave output start/stop request (Un\G3002,
Un\G3003) from Wave output pause request (2) to Wave output start request (1). The wave output is
resumed from the paused point.

* When Wave output pause request (2) is set to CHO Wave output start/stop request (Un\G3002, Un\G3003)
during the wave output stop, the digital input value of the wave pattern start address is converted into an
analog value and the analog value is output.

CPU module status RUN

D/A conversion enable/disable setting

(Un\G2000) D/A conversion enable (0)

CHO Output enable/disable flag ><
(Y3, Y4) OFF ON

CHIO Wave output start/stop request Wave output stop Wave output start Wave output pause

(Un\G3002, Un\G3003) oquest (0) >§ i et X Wave output start request (1)
CHIO Wave output status monitor * W
(Un\G3102, Un\G3103) Wave output stop (0) \% outpi\t/e(!ﬂ \Wave output pause (2)

Wave output stop (0)

Wave data

Analog output

Output set in CHO Output setting \
during wave output stop 1) Ny
(Un\G3010, Un\G3011)

Offset value

1): Wave output pauses when Wave output pause request (2) is
set to CHO Wave output start/stop request (Un\G3002,
Un\G3003) during the wave output.

2): Wave output resumes when Wave output start request (1) is
set to CHO Wave output start/stop request (Un\G3002,
Un\G3003) during the wave output pause.

The analog output value while the wave output is paused differs depending on the setting of the analog output
HOLD/CLEAR function. For details, refer to the following.
* Analog output HOLD/CLEAR function (==~ Page 128, Section 8.14 (1) (b))
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* For HOLD setting
While the wave output is paused, analog output value during the pause is held.

CPU module status RUN
D/A conversion enable/disable setting -
(Um\G2000) D/A conversion enable (0)
CHO Output enable/disable flag :
(Y3, Y4) OFF >< ON
CHO Wave output start/stop request Wave output stop Wave output star Wave output pause Wave output start request (1)
(Un\G3002, Un\G3003) request (0) request (1) request (2)
CHO Wave output status monitor * Wave \}
(Un\G3102, Un\G3103) Wave output stop (0) output (1) \Wave output pause (2) Wave output stop (0)

If HOLD is set to the analog
output HOLD/CLEAR

function, the analog output
value is held.

Wave data

Analog output

Output set in CHO Output setting
during wave output stop N
(Un\G3010, Un\G3011)

Offset value

» For CLEAR setting
While the wave output is paused, the offset value is output.

Wave data

Analog output

CPU module status RUN

D/A conversion enable/disable settin o oo
(Un\G2000) 9 D/A conversion enable (0) >
: h<
CHO Output enable/disable flag y mo
(Y3, Y4) OFF >< ON g3
CHO Wave output start/st t : s 9
ave output start/stop reques Wave output stop Wave output start Wave output pause g' =
(Un\G3002, Un\G3003) request (0) request (1) equost (2) Wave output start request (1) 98
- o=
CHO Wave output status monitor ! W i
(Un\G3102, Un\G3103) Wave output stop (0) \% output (1 )\><\ Wave output pause (2) Wave output stop (0) 35
s =
28

@

o

=

S

S

=

=}

Q

s

=}

If CLEAR is set to the
analog output HOLD/CLEAR
function, the offset value is
output.

Output set in CHO Output setting
during wave output stop
(Un\G3010, Un\G3011)

Offset value
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Point/

® Wave output start request is accepted only when the CPU module is in the RUN status. When a value in CHO Wave
output start/stop request (Un\G3002, Un\G3003) is changed to Wave output start request (1) with a CPU module state
other than the RUN state, the wave output is not started.

® Wave output stop request is accepted when the CPU module is in the RUN or STOP status.

® Wave output pause request is accepted only when the CPU module is in the RUN status.

® When a value other than 0 to 2 is set to CHO Wave output start/stop request (Un\G3002, Un\G3003), an error occurs.
The error code (3030) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
However, the process will continue.

(3) Checking the setting for the wave output function

The setting for the wave output function can be checked in the following buffer memory areas.

Item Buffer memory address Description Reference
Wave output status monitor Umes3102, The wave output status is stored in this area Page 391,
P UMG3103 P : Appendix 2 (56)
Wave outbut conversion cvcle monitor Un\G3112 to The conversion cycle of the wave output is stored in 32-bit Page 391,
P 4 Un\G3115 signed binary in this area. The unit of the stored value is ps. Appendix 2 (57)
Un\G3126, . o Page 391,
Wave pattern output count monitor The output count of the wave pattern is stored in this area.
P P UmMG3127 P P Appendix 2 (58)
Wave output current address monitor Un\G3136 to The buffer memory address of the currently output wave datais | Page 392,
P Un\G3139 stored in 32-bit signed binary in this area. Appendix 2 (59)
- . Un\G3150, The digital input value which is being currently output is stored in | Page 393,
Wave output current digital value monitor
P 9 UMG3151 this area. Appendix 2 (60)
When the wave data with the digital input value out of the setting
range is output, the buffer memory address to register the wave
Wave output digital value outside the Un\G3160 to data is stored in 32-bit signed binary in this area. When the Page 394,
range address monitor Un\G3163 multiple wave data with the digital input value out of the setting Appendix 2 (61)
range are detected, only the buffer memory address of the wave
data detected first is stored.
The buffer memory address of the wave data where a warning
Wave output warning Address monitor Un\G3176 to ze::ac;ﬁf: rrs:slixszzrr(::(; r;nsti—eb Irzsl.:ﬁimla: vf/)!:/zr)(/i::e:h(l)sn:ar?:é \kl)\f.:;feel:' Page 39,
P 9 UMG3179 9 P - ony Appendix 2 (62)

memory address of the wave data where the warning occurred
first is stored.
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(4) How to register data when a head module is used
The following is the way to transfer the wave data and parameter settings for the wave output function, which is
created from "Create Wave Output Data" of GX Works2, to the analog 1/0 module.
» Setting procedure

1. Write wave data and parameters for the wave output function to the file register (ZR) of the CPU
module on the master station side using "Create Wave Output Data"” of GX Works2.

2. Transfer the data and parameters from the file register (ZR) to the analog I/0 module connected to

the head module using the ZP.REMTO instruction.
Register the wave data and parameters for the wave output function first, then change D/A conversion
enable/disable setting (Un\G2000).

3. Request a wave output start/stop through a program.

Power supply module (Q62P) Power supply module (L61P)
CPU module (Q10UDHCPU) Head module (LJ72GF15-T2)
Master/local module (QJ71GF11-T2) Analog I/O module (L60OAD2DA2)
Input module (QX10) Input module (LX40C6)

Output module (QY40P) Output module (LY10R2)

END cover (L6EC)

X/Y00  X/Y20  X/Y30 X/Y1000 X/Y1010 X/Y1020
to to to to to to
XIY1F  XIY2F  XIY3F X/Y100F  X/Y101F  X/Y102F

Master station (Station No.0) Ethernet cable (1000BASE-T) Intelligent device station (Station No.1)

Network No.1

» Index setting for the ZR device

‘“@ Project window = [Parameter] = [PLC Parameter] = "Device"

Indexing Setting for ZR. Device
3ZBit Indexing

v Use 2 Z |18 After {0 -- 18)

" Use 22
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The following table lists the devices used in the program.

Device Description
M1000 Wave output function parameter setting write command
M1001
Check device for wave output function parameter setting write completion
M1002
M1003 Normal completion of wave output function parameter setting write
M1004 Wave data write command
M1005
Check device for wave data write completion
M1006
M1007 Device for wave data write command repetitive control
M1008 Wave data write final completion
ZR0 to ZR99 File register that stores parameter setting for the wave output function
ZR100 to ZR50099 File register that stores wave data

* Program

Write the wave output parameter settings stored in ZRO to
ZR63 to the buffer memory areas 3008 to 3071.

M1000 L
M——{zP.REMTO J1 K1 K1 HO K3008  ZRO K64 M1001
REMTO instruction #1 completion check
M1001  M1002
} P4 [SET M1003
M1003
|—m {SET M1004
{DMOV KO z18

Write the wave data stored in ZR100 to ZR50099 to the
buffer memory areas 5000 to 54999.

Complete it by writing the data 250 times, 200 points

of them for each time.

M1004 M1 027
— {ZP.REMTO “J K1 K1 HO K5000Z18 ZR100Z18 K200 M1005

{SET M1007

REMTO instruction #2 completion check

M1004  M1005  M1006
} i gy [RST M1007
{D+ K200 z18

[D>= z18 K50000 {RST M1004

{SET M1008

{END
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8.18.3 Points to use the wave output function

(1) When CHO Output enable/disable flag (Y3, Y4) is changed during the wave

output

When CHO Output enable/disable flag (Y3, Y4) is turned off during the wave output, the analog output value
becomes the offset value though the wave output is continued. The wave output continues to be updated while
CHO Output enable/disable flag (Y3, Y4) is off. When CHO Output enable/disable flag (Y3, Y4) is turned on, the
analog output is resumed.

CPU module status RUN
D/A conversion enable/disable setting
(Un\G2000) D/A conversion enable (0)
CHO Output enable/disable flag : : ]
CHO Wave output start/stop request Wave output sltop ' '
(Un\G3002, Un\G3003) request (0) Wave output start request (1)
CHO Wave output status monitor * S * Wave output
(Un\G3102, Un\G3103) Wave output stop (0) % Wave output (1) >< stop (0)

Wave data

Analog output

L

Output set in CHO Output setting
during wave output stop
(Un\G3010, Un\G3011)

Offset value

uonoun4 INdinQ eAepA 81°8
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(2) When changing the CPU module status during the wave output

When the CPU module status is changed during the wave output, the operation of the module varies depending
on the setting of the analog output HOLD/CLEAR function as shown below.

(a) For HOLD setting

When the CPU module state is changed to STOP from RUN, the analog output value at the change is held and
the wave output pauses. When the CPU module state is changed to RUN from STOP, the wave output
resumes. To prevent the wave output from resuming, set Wave output stop request (0) to CHO Wave output
start/stop request (Un\G3002, Un\G3003) after changing the CPU module state to STOP from RUN.

CPU module status RUN >< STOP >< RUN
D/A conversion enable/disable setting A
(Un\G2000) D/A conversion enable (0) \ \
CHO Output enable/disable flag E ' l
(Y3, Y4) OFF >< / ON /
CHO Wave output start/stop request Wave output Su')p /
(Un\G3002, Un\G3003) request (0) / Wave output start request (1)
CHO Wave output status monitor . /
(Un\G3102, Un\G3103) Wave output stop (0) \> / Wave output (1)/ />< Wave output stop (0)

Wave data

.................

Wave output
resumes.

Analog output

Output set in CHO Output setting
during wave output stop
(Un\G3010, Un\G3011)

An output value is held.

Offset value
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(b) For CLEAR setting
When the CPU module state is changed to STOP from RUN, the wave output is finished and the offset value is
output. When the CPU module state is changed to RUN from STOP, the value is output according to the setting
in CHO Output setting during wave output stop (Un\G3010, Un\G3011). The wave output does not resume.
To execute the wave output again, set CHO Wave output start/stop request (Un\G3002, Un\G3003) to Wave
output stop request (0) after changing the CPU module state to RUN from STOP. Then, change the value in
CHO Wave output start/stop request (Un\G3002, Un\G3003) from Wave output stop request (0) to Wave
output start request (1).

CPU module status RUN K STOP X RUN
\

D/A conversion enable/disable setting

(Un\G2000) D/A conversion enable (0) } ) \
CHO Output enable/disable flag E / )
(Y3, v4) orr X )/ on /
CHO Wave output start/stop request : /
(Un\G3002, Un\G3003) Wave output stop k Wave output start Wave output stop Wave output start
’ request (0) request (1) request (0) request (1)
CHO Wave output status monitor . /
(Un\G3102, Un\G3103) Wave output stop (0) m}ﬁ‘{em /Wave output stop (0) N Wave output (1)
Wave data
Wave output stops. 1)

Analog output
Wave output does not resume.

Output set in CHO Output setting
during wave output stop
(Un\G3010, Un\G3011)

Offset value

The offset value is output. /

1): Wave output starts when the value set in CHO Wave output start/stop
request (Un\G3002, Un\G3003) is changed from Wave output stop
request (0) to Wave output start request (1).
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(3) When the error (error code: 6000) has occurred

When the value to be output is out of the output range, an error occurs. The error code (600) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on. When the error (error code: 600)
occurs during the wave output, the analog output value becomes as follows.

« If the value to be output is greater than the maximum value of the output range, the maximum value of the

output range is output in analog.

« If the value to be output is smaller than the minimum value of the output range, the minimum value of the

output range is output in analog.

When the error (error code: 6000) has occurred, correct the digital input value of the wave data so that the value

is within the output range. Then, turn on and off Error clear request (YF).

When -10 to 10V is set to the output range

CPU module status

RUN

D/A conversion enable/disable setting
(Un\G2000)

D/A conversion enable (0)

CHO Output enable/disable flag
(Y3, Y4)

X

OFF ON

CHO Wave output start/stop request
(Un\G3002, Un\G3003)

Wave output stop Wave output start request (1)

A

request (0)

CHO Wave output status monitor
(Un\G3102, Un\G3103)
Wave data

\% Wave output (1) >< Wave output stop (0)

16000

Maximum value of the set
output range (10.2394V)

Output set in CHO Output
setting during wave output

-16000 : stop (Un\G3010, Un\G3011)

Offset value

Minimum value of the set
output range (-10.24V)

Wave output stop (0)

| Analog output

/.."\1) ..

1): If the value to be output is smaller than the minimum value of the output range,

Error occurrence (error code: 600) |

the analog output value is the minimum value of the output range.

2): If the value to be output is greater than the maximum value of the output range,
the analog output value is the maximum value of the output range.

In addition, when the digital input value out of the range has been set and the error (error code: 600) has

occurred, correct the value to the one within the range and turn on and off Error clear request (YF).

To check the buffer memory address where the wave data with the value out of the range is to be registered, use
Wave output digital value outside the range Address monitor (Un\G3160 to Un\G3163).
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(4) When the external power supply is turned off during the wave output

When the external power supply is turned off during the wave output, the wave output status of all the channels
becomes the wave output stop (the wave output stops). The wave output does not resume even when the
external power supply is turned on.

To resume the wave output, check the analog I/O module and external devices after turning on the external
power supply, and set CHO Wave output start/stop request (Un\G3002 to Un\G3003) to Wave output start
request (1).

Wave output start/stop request cannot be accepted when the external power supply is off.

CPU module status RUN
D/A conversion enable/disable settin
(Un\GzOOO) 9 D/A conversion enable (0)
CHO Output enable/disable flag ><
(Y3, Y4) OFF v 1) ON 2)
CHLO Wave output start/stop request Wave output stop Wave output start /(1 ) Wave output start
(Un\G3002, Un\G3003) request (0) request (1) ave output stop request (0), request (1)
H I
CHO Wave output status monitor Wave
(UN\G3102, Un\G3103) Wave output stop (0) output (1) Wave output stop (0)\ Wave output (1)
ON J oN) |

External power supply

Wave data
Analog output

Wave output
does not resume.

Output set in CHO Output
setting during wave output stop |- - jre—f- - ---f------o oo mmm oo o
(Un\G3010, Un\G3011)

0V/OmA 0V/OmA is

output. —

1): Because the external power supply was turned off and wave output stopped, change
the value set in CHO Wave output start/stop request (Un\G3002, Un\G3003) to
Wave output stop request (0).

2): To resume wave output, change the value set in CHO Wave output start/stop
request (Un\G3002, Un\G3003) from Wave output stop request (0) to Wave output
start request (1).
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(5) When using the wave output function as PWM
The wave output function can also be used as PWM with the minimum pulse width of 80us.
Also the man-hours for programming can be reduced because necessary numbers of pulses can be output in
analog by creating a wave pattern only for one pulse.
El When a wave pattern with a pulse width of 80us, amplitude of 5V, and duty ratio of 50% is created

1. Configure "Switch Setting" as shown below.

m

Input Range Setting

Input range

Qutput Range Setting
CH Clutput range | HOLD/CLEAR function settin
CH3 tofY i-|CLEAR
CH4 | 4to 20ma CLE&R

Drive Mode Setting

INormaI (A/D Converter Processing, DfA Converter Processing) Mode LI
Select Function
IWave Qutput Function LI

Select PID Operation Expression

|Basic PID Contral =]

* Following operations are required to run the function selection as "Wave Output
Function',

1. Create wave output data.

2. Write the created data to buffer memory by means of FB library.

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel

Setting item Setting details

Output range for CH3 0to 5V
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2. Create awave pattern for one pulse*1 in "Create Wave Output Data".

Repgister Wave Pattern

Register wave pattern.

Wave pattsen information
Input wave pattern information.

Wave pattern Mo, 1

Wave pattern name

Digital value range 0to 12000 et Display digial value

Mumber of data 2

G width: 100 ~l%  Height: [100 =] % 100% Width and Height | Display Digital Value |
wave graph

Edlt wave graph by mouss operation. T
* Drug and drap on the line allaw you to change araph shape. P
[Digital valug]

12000

000

i i 1 1 z
B Doy 11849 [Murnber of data]
Wave detals setting

Please fine-tune between each end point that is added by editing wave graph,

Section Mo, | Start point End point Digital value Specify wave | &
1 - 1 12000 =
2 1 2 0 straight line
3
4

£

< |

Open Wave Pathern Save Wave Pattern | oK Cancel

3

Setting item Setting details

Digital value range 0 to 12000
Wave pattern information

Number of data 2

Digital value for Section No.1 12000
Wave details setting Digital value for Section No.2 0

Specify wave for Section No.2 Straight line

*1 The wave pattern to be output in analog differs from the one to be monitored on GX Works2.
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3. Configure "Wave output data setting" as shown below.

Create Wave Output Data El

Module Type: LE0ADZDAZ b

Registsr wavs pattern
Register wave pattern for creating wave output data, * Select graph part and press 'Enter to open registration window.

‘Wave pattern Mo, 2 3 4

Graph

Wave pattern name

Digital valus range 0t 12000
Humber of data z

Comment -

< >

Wawe output data setting

Input wave oUEPLE data,

cHL CHz cHa CH4
Warve pattern Mo, 1 -
Output setting during wave oubpuE stop 00/ 00/
Output value during wave oUtpLt stop i i
Wave pattern start address setting 5000 5000
Wave pattern data points setting z i
Wavve pattern output repetition setting 100 1
Constant for wavs output conversion cycle 1 1
Set the output count of wave pattern.
1 ko 32767 Count-spcified output
-1: Infirite repeating output Number of data: >
Empty point: 49995
OpenfSave wave output data file
Read and save all the information that has been created For wave output data, Open Wave Oukput Data From File Save Wave Output Data to Fils
Write Wave OLERLE Data Read Wave OUbpLE Data
Wrike wave output data to uss in modules to project device memary or the Read wawe oubput dats ko use in madules From project devics memary of the
specified place. specified place.
(* After the opsration, it is necessary to wite the output dats ta PLC.) {* Read From PLC operation is required in advance.)
Write to Davice Memary Wirite Data For Memary Card Read from Devics Memory Read Data for Memory Card ‘

Close

Setting item Setting details
Wave pattern No. for CH3 Wave pattern created in step 2
Wave pattern start address setting for CH3 5000 (default value)
Wave pattern output repetition setting for CH3 Set the number of repetitions.
Constant for wave output conversion cycle for CH3 1 (default value)

4. Register the wave data and parameters of the wave output function to the analog /0 module. For

how to register the wave data and parameters, refer to the following.
» Registering the wave data and parameters of the wave output function (=5~ Page 168, Section 8.18.2 (1))

&

Set D/A conversion enable (8H) to D/A conversion enable/disable setting (Un\G2000) for CH3 only.

o

Turn on and off Operating condition setting request (Y9).

Turn on CH3 Output enable/disable flag (Y3).

S N

Start wave output by setting Wave output start request (1) to CH3 Wave output start/stop request
(Un\G3002). Then the values are output in analog as shown below.

Analog output
A

80us 80us

5V

oV

v
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8.18.4 Wave output step action function

This function changes addresses and data values to be output to change the analog output flexibly at any timing when
the wave output function is used.

This function is useful for the analog output test during the wave output function execution and for debugging the wave
output function.

EI : Wave output step action on the following conditions
« The output range is set to "-10 to 10V".
* The wave output status is the wave output.
+ The address of when the step action wave output request is accepted is 34990.

Set ON (1) to Step action wave output request (Un\G3072) during the wave output.

@: Settings configured by a user

: Processing performed by the analog 1/0 module

Analog output value
Digital input e H
Address value

Analog output

*1 The contents described here is the case when the wave output status is the
wave output at the timing of 1). If the wave output status is the status other
than the wave output, following operations are performed at the timing of 2).

Un\G25000 0 E(Digital input value) E
Un\G25001 1000 2) The digital input value (8000)
Un\G25002 2000 o0V of Un\G34990 is held. '
Un\G25003 3000 1(16000) :
1) Set ON (1) to Step = ’\— : / :
action wave output T ' 5V -- '
request (Un\ng72).'1 Un\G34988 6000 ! (8000) : ®®
Un\G34989 7000 : : 33
Current  |L_Un\G34990 8000 || : : =
address Un\G34991 9000 oV § o
Un\G34992 10000 o) : S g
Un\G34993 11000 : : og
Un\G34994 12000 : 1) : '§ E
Un\G34995 13000 S = od OU H oo
Un\G34996 14000 T 3
Un\G34997 15000 2) The analog 1/0O module accepts the request. g =3
Un\G34998 16000 1 8-
The update of the address to be output stops. S
=
3
§".

* When the wave output status is the wave output stop
The digital input value of the address set as the wave pattern start
address is output in an analog value and held.

* When the wave output status is the wave output pause
The data of the address during the wave output pause (wave output
current address) is held.
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Set 8 (8 in the forward direction) to CHO Wave output step action movement amount (Un\G3082, Un\G3083).

Analog output value

Analog output
(Digital input value)

L .v\
(16000)

4) The digital input value
(16000) of Un/G34998 is
- output in an analog value.

5V
(8000)

ov
©)

Digital input
Address value
Un\G25000 0

Un\G25001 1000

Un\G25002 2000

Un\G25003 3000

3) Set 8 (8 in the forward Un\G34988 6000
direction) to CHO Wave Un\G34989 7000 | __....

output step action E Un\G34990 8000
movement amount T UnG34991 17~ 9000 " "1" " ="

(Un\G3082, Un\G3083). Un\G34992 10000

Un\G34993 11000

Un\G34994 12000

Un\G34995 13000

Un\G34996 14000

Current Un\G34997 15000

address | Un\G34998 16000

4) The analog I/0 module accepts the movement amount.

!

The address to be output is moved by the movement amount.

Change the digital input value (in the address 34992) to 8000, and set -6 (6 in the reverse direction) to
CHO Wave output step action movement amount (Un\G3082, Un\G3083).

5) Change the digital input value
of the address 34992.

Current
address

6) Set -6 (6 in the reverse
direction) to CHO Wave
output step action
movement amount
(Un\G3082, Un\G3083).

184

Analog output value

7) The digital input value (8000)
of Un\G34992 is output in an
analog value.

Analog output
(Digital input value)

10V
(16000)

5V
(8000)

oV
©)

Digital input
Address value
Un\G25000 0
Un\G25001 1000
Un\G25002 2000
Un\G25003 3000
Un\G34988 6000
Un\G34989 7000
Un\G34990 8000
Un\G34991 9000
|| un\G34992 | o860
Un\G34993 11000
Un\G34994 12000
Un\G34995 13000
Un\G34996 14000
Un\G34997 15000 | - )
+ | Un\G34998 16000 !

7) The analog I/0O module accepts the movement amount.

!

The address to be output is moved by the movement amount.




El Set OFF (0) to Step action wave output request (Un\G3072).

CHAPTER 8 FUNCTIONS

Analog output value

Analog output

Digital input + (Digital input value) :
Address value : :
Un\G25000 0 b oy :
Un\G25001 1000 ! (16000) :
Un\G25002 2000 : H
Un\G25003 3000 H H
' 5v H
8) Set OFF (0) to Step ~ —\ ! (8000) '
action wave output ' H
request (Un\G3072). Un\G34988 6000 ' H
Un\G34989 7000 H H
\ Un\G34990 | 8000 ; (()8; :
Current Un\G34991 9000 E E
address L_Un\G34992 10000 | :
Un\G34993 11000 H H
Un\G34994 12000 @ RPNy SO H
Un\G34995 13000
Un\G34996 14000 9) The analog I/O module accepts the 9) The value is output according to the
Un\G34997 15000 request. | setting in CHO Output setting during
Un\G34998 16000 wave output stop (Un\G3010,

The wave output status is changed to
the wave output stop.

Un\G3011)."2

*2 This graph shows the value when 0V/OmA (0) is set to CHO
Output setting during wave output stop (Un\G3010, Un\G3011).
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(1) Operation of the wave output step action function

The wave output step action function is executed as follows.

Step action wave output request OFF(0) >§ ON(1)

(Un\G3072) / '

CHO Wave output status monitor \>< W ;
(Un\G3102, Un\G3103) ave output step action (3)

CHO Wave output step action movement >§ /_>< >§ /><
amount (Un\G3082, Un\G3083) No movement (0) 5000 No movement (0) / Soi No movement (0)

CH3 Wave output current address :

monitor (L) (Un\G3136) to CH4 Wave Address A /\>( Address B »(Address C (Address B - 1000)

output current address monitor (H) (Address A + 5000)

(Un\G3139) ! \

The digital input value of the address The digital input value of the address C is
Analog output value \>< B is output in an analog value. >< output in an analog value.

_— Controlled by the analog I/0O module

Turn on Step action wave output request (Un\G3072) to set the wave output status to the wave output step
action. By setting a value in CH O Wave output step action movement amount (Un\G3082, Un\G3083) during the
wave output step action, the address moves to the address of the target wave data for the output test. Set the
amount for movement from the current wave data address in CHO Wave output step action movement amount
(Un\G3082, Un\G3083).

After the movement, the value in CHO Wave output step action movement amount (Un\G3082, Un\G3083) is
changed to No movement (0) and the wave data of the target address is output in analog.

The available range for movement by using CHO Wave output step action movement amount (Un\G3082,
Un\G3083) depends on the setting values of the wave pattern start address and wave pattern data points. The
following shows the available range for movement.

[ Wave pattern start address ] to [ Wave pattern start address + Wave pattern data points - 1 ]

EI Set 5000 to CH3 Wave pattern start address setting (Un\G3028, Un\G3029).
Set 10000 to CH3 Wave pattern data points setting (Un\G3044, Un\G3045).
— The available range for movement is Un\G5000 to Un\G14999.

If a value of the wave pattern data points or greater is set for CHO Wave output step action movement amount
(Un\G3082, Un\G3083), the operation is proceeding using the value of wave pattern data points.
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(2) Execution of the wave output step action function

To use the wave output step action function, the initial setting for the wave output function must be set in
advance. For details on the initial setting for the wave output function, refer to the following.

« Initial settings of the wave output function (<5~ Page 152, Section 8.18.1)

» Registering the wave data and parameters of the wave output function (=5~ Page 168, Section 8.18.2 (1))

(a) Switch to the wave output step action status
Switch the wave output status to the wave output step action in the following procedure.
1. Change the value in Step action wave output request (Un\G3072) to ON (1).

2. Check that Wave output step action (3) has been set for CHO Wave output status monitor
(Un\G3102, Un\G3103) in all the channels where the D/A conversion is enabled.

When a value other than "Wave Output Function" is set to "Select Function" in the switch setting, if a value other
than OFF (0) is set to Step action wave output request (Un\G3072), a warning occurs. The alarm code (1610) is
stored in Latest error code (Un\G19), Warning output signal (X8) turns on, and the ALM LED flashes at intervals
of 1s.

(b) Execution of the wave output step action

After switching the status to the wave output step action status, execute the wave output step action in the
following procedure. Repeating this procedure tests analog output during the wave output function execution
and debugs the wave output function.

1. Change the value of the target wave data for the wave output step action to any value.

2. Seta value for CHO Wave output step action movement amount (Un\G3082, Un\G3083).
Set the following value according to the direction to move.

Movement

Description Setting value
direction i 9

No movement The buffer memory address of the wave data to be output is not moved. 0

The buffer memory address of the wave data to be output is moved in the address increasing
direction from the buffer memory address of the currently output wave data.

Forward movement | Ex.) When 10000 is set in CHO Wave output step action movement amount (Un\G3082, 1 to 30000
Un\G3083) with the buffer memory address of the currently output wave data Un\G20000
— The buffer memory address of the wave data to be output is changed to Un\G30000.

The buffer memory address of the wave data to be output is moved in the address decreasing

direction from the buffer memory address of the currently output wave data.

Ex.) When -10000 is set in CHO Wave output step action movement amount (Un\G3082, -1 to -30000
Un\G3083) with the buffer memory address of the currently output wave data Un\G40000
— The buffer memory address of the wave data to be output is changed to Un\G30000.

Reverse
movement

3. Check that the value in CHO Wave output step action movement amount (Un\G3082, Un\G3083)
has become No movement (0).
4. Check that CH3 Wave output current address monitor (L) (Un\G3136) to CH4 Wave output current

address monitor (H) (Un\G3139) became the buffer memory addresses of the wave data to be
output. At this time, the value of the target wave data is output in analog.

5. Check that proper analog values are output.
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(c) End of the wave output step action
End the wave output step action in the following procedure.
1. Change the value in Step action wave output request (Un\G3072) to OFF (0).
2. Check that Wave output stop (0) has been set for CHO Wave output status monitor (Un\G3102,
Un\G3103) in all the channels. If a value other than Wave output stop request (0) has been set for

CHO Wave output start/stop request (Un\G3002, Un\G3003), the value is changed to Wave output
stop request (0) forcibly at this timing. Also check the value of this buffer memory area.

To execute the wave output after the wave output step action, set Wave output start request (1) for CHO Wave
output start/stop request (Un\G3002, Un\G3003).

Point/’

@® Analog output may be changed suddenly when a value is set to CHO Wave output step action movement amount
(Un\G3082, Un\G3083). To prevent a sudden change, use of CHO Wave output step action movement amount
(Un\G3082, Un\G3083) in combination with CHO Output enable/disable flag (Y3, Y4) is recommended. For the
combination, refer to the following.

* Analog output HOLD/CLEAR function (==~ Page 127, Section 8.14 (1) (a))
Analog output can be changed at any timing as well by using CHO Wave output step action movement amount
(Un\G3082, Un\G3083) in combination with CHO Output enable/disable flag (Y3, Y4) during the wave output step action.
For details, refer to the following.

* Analog output test when the wave output function is used (==~ Page 189, Section 8.18.4 (3))

® During the wave output step action, the wave output status is not changed even when a value is set to CHO Wave output
start/stop request (Un\G3002, Un\G3003). To change the wave output status, set OFF (0) to Step action wave output
request (Un\G3072) (set the status to the wave output stop).
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(3) Analog output test when the wave output function is used

The following shows the procedure of the analog output test using the wave output step action function.
The example of testing analog output in CH3 is described as well.

C Start ) — Example of testing analog output in CH3

l

Select the wave output function in the switch setting.

Select "Wave Output Function" for "Select Function" in the switch
setting.

Set 0008H to D/A conversion enable/disable setting (Un\G2000).

Enable D/A conversion. (Set D/A conversion enable (0) only for CH3.)

!

Turn on and off Operating condition setting request
(Y9).

Turn on and off Operating condition setting request (Y9).
Even though the D/A conversion is enabled, the analog output value
is the offset value because CH3 Output enable/disable flag (Y3) is off.

v

Change the wave data value of the wave pattern
start address.

v

Set ON (1) to Step action wave output request
(Un\G3072).

>l
>

The value set in CH3 Wave output status monitor (Un\G3102) is
changed to Wave output step action (3) when the value in Step
action wave output request (Un\G3072) has been accepted.

Has the step action wave output request
been accepted?

©

®

=

Turn on CHO Output enable/disable flag (Y3, Y4). The analog output value changes from the offset value to the wave S
data value of the wave pattern start address. s

l o

c

g

=

Check that the wave data value of the wave pattern Check that the analog output value is proper using a measuring T
start address is output in a proper analog value. instrument such as a tester. a
8‘.

35
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O
gl

Turn off CHO Output enable/disable flag (Y3, Y4).

A 4

Decide an address (Address A) in the wave data
registry area that is to be output next.

!

Change the value of Address A to a desired digital

Example of testing analog output in CH3

Turn off CH3 Output enable/disable flag (Y3).
The analog output value is the offset value.

; Example 1 :
When CH3 Wave output current address monitor (Un\G3136,
Un\G3137) is 5100, and Address A is 5110
1: Change the value in Wave data registry area (Un\G5110) to a

desired digital input value to be output.
2: Set 10 (a value obtained from "5110 - 5100") to CH3 Wave

input value to be output.

A 4
Set the value of "Address A - Current address"

to CHO Wave output step action movement amount
(Un\G3082, Un\G3083).

> _

Has the wave
output step action move
been completed?

Turn on CHO Output enable/disable flag (Y3, Y4).

I

Check that the digital input value of Address A is
output in a proper analog value.

v

Example 2

When CH3 Wave output current address monitor (Un\G3136,

Un\G3137) is 5100, and Address A is 5095

1: Change the value in Wave data registry area (Un\G5095) to
a desired digital input value to be output.

2: Set -5 (a value obtained from "5095 - 5100") to CH3 Wave
output step action movement amount (Un\G3082).

i output step action movement amount (Un\G3082).

The value set in CH3 Wave output step action movement amount
(Un\G3082) is changed to No movement (0) when the value in CH3
Wave output step action movement amount (Un\G3082) has been
accepted.

Turn on CH3 Output enable/disable flag (Y3).
The analog output value changes from the offset value to the wave
data value of Address A.

Check that the analog output value is proper using a measuring
instrument such as a tester.

No

Is the analog output proper?

Yes

Yes
Is the analog output test required again?

190

-

Turn off CHO Output enable/disable flag (Y3, Y4).

l

Change the value of Address A to a desired digital
input value to be output.

Turn on CHO Output enable/disable flag (Y3, Y4).
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Is the wave output
execution required after the analog
output test?

No

Set OFF (0) to Step action wave output request
(Un\G3072).
| '

Restore the wave data that has been changed at
the execution of the wave output step action.

| !

The module keeps operating with the wave output
) . End
function being set.

Turn off the power.
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8.1 9 Variable Arithmetic Function

Variable
arithmetic

This function executes polynomial operations in the analog I/O module. For the polynomial expressions, any
combination of parentheses, operators, constants set by users, and data stored in the buffer memory can be used. Up
to two polynomial expressions can be registered. When conversion is enabled for a D/A conversion channel, operation
results are output in analog.
Only by registering arithmetic expression data in the analog I/O module, polynomial operations can be executed. Thus,
no programs for the operation are required on the CPU module and the man-hour for creating programs can be
reduced. In addition, advanced operations independent of the scan time of the CPU module can be executed.
The variable arithmetic function is available only when "Free Operation Function" is set for "Select Function" in the
switch setting.
For the setting procedure of "Select Function", refer to the following.

» Switch setting (==~ Page 203, Section 8.19.1 (4))

1) Creating a polynomial expression with simple screen operation

192

Arithmetic expression 1
(CH1 Digital output value + CH2 Digital output value) x 0.75 + 0.5

Arithmetic expression 2
CH1 Scaling value + 1500

Buffer memory
Arithmetic result storage area

Arithmetic expression 1 Variable arithmetic value

2) Registering an arithmetic expression data created in
GX Works2 into an analog I/O module

Arithmetic expression 2 Variable arithmetic value

3) Performing arithmetic operations according to
a polynomial expression and outputting

Analog I/O their results into the buffer memory

module

When the result of polynomial expression is output as an analog value,
the value is output from the channel where D/A conversion is enabled
as shown below.

Arithmetic expression | Channel where D/A conversion is enabled

Arithmetic expression 1 CH3

Arithmetic expression 2 CH4
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Point/

@ Although operation results are output as 32-bit signed data and stored in Variable arithmetic value (Un\G4000 to
Un\G4001, Un\G4004 to Un\G4005), the analog I/0 module can perform D/A conversion only for 16-bit signed data.
Thus, when the operation results are output in analog, the value of Variable arithmetic value (Un\G4000 to Un\G4001,
Un\G4004 to Un\G4005) is rounded off to the nearest integer and converted into 16-bit signed data. This 16-bit signed
data is called Variable arithmetic value for analog output (Un\G4003, Un\G4007). Since analog output is controlled to stay
within the output range, set polynomial expressions including input data and constants so that analog output stays within
this range.

® When the external power supply is off, the variable arithmetic function cannot be used.

® Arithmetic expressions (both Operation Expression 1 and 2) are not registered in the factory default setting. Thus,

register an arithmetic expression when using the variable arithmetic function.
When both or either of them is not registered, the value of Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004
to Un\G4005) of the corresponding arithmetic expression is fixed to 0. In addition, Variable arithmetic value for analog
output (Un\G4003, Un\G4007) is fixed to 0. Thus, the offset values are output from the D/A conversion channels as
follows.

* When Operation Expression 1 is not registered: The offset value is output from CH3.

* When Operation Expression 2 is not registered: The offset value is output from CH4.
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(1) Procedure for using the variable arithmetic function

The following shows how to use the variable arithmetic function.

Setting up the initial settings for
the variable arithmetic function - - - (1)

Creating arithmetic expression data = - -

Writing to the file register (ZR) - - - (3)

Switch setting -+ (4)

Executing the variable arithmetic
function- - - (5)

Registering the arithmetic expression data - - - (6)

End
(1) ==~ Page 197, Section 8.19.1 (4) ==~ Page 203, Section 8.19.1 (4)
(2) ==~ Page 198, Section 8.19.1 (2) (5) ==~ Page 205, Section 8.19.2
(3) == Page 202, Section 8.19.1 (3) (6) ==~ Page 205, Section 8.19.2 (1)

» Arithmetic expression data can be created easily by using the "Free Operation Function Setting" of GX
Works2. This data can be saved in the file register (ZR) of the CPU module.

« Arithmetic expression data registered in the analog I/0 module can be saved in the flash memory. When the
data has been saved in the flash memory, the analog I/0O module operates with the saved setting at the next
startup. Therefore, registering the data is unnecessary when the setting is not changed.

(a) Feature of the file register (ZR) concerning arithmetic expression data storage

The arithmetic expression data and parameter setting contents remain in the CPU module even after power off
or reset of the CPU module.
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(2) Restrictions and precautions on the variable arithmetic function

The variable arithmetic function has the following restrictions and precautions.

(a) D/A conversion
In the variable arithmetic function, the same D/A conversion as that in the normal mode cannot be used
because analog output is produced according to created arithmetic expressions. However, the equivalent
operation can be performed by using arithmetic expressions. For details, refer to the following.
To perform normal analog output when an arithmetic expression is not used (==~ Page 211, Section 8.19.3 (4))

(b) Input range setting
The user range cannot be used. When executing the variable arithmetic function, use a range other than the
user range. For the setting procedure of the input range, refer to the following.
Switch setting (==~ Page 203, Section 8.19.1 (4))

(c) Output range setting
The user range cannot be used. When executing the variable arithmetic function, use a range other than the
user range. For the setting procedure of the output range, refer to the following.
Switch setting (==~ Page 203, Section 8.19.1 (4))

(d) Drive mode setting
When using the variable arithmetic function, set "Normal (A/D Converter Processing, D/A Converter
Processing) Mode" for "Drive Mode Setting" in the switch setting.

(e) Select function
When using the variable arithmetic function, set "Free Operation Function" for "Select Function" in the switch

setting.

(f) Head module
When the analog I/O module is used with the head module, the function block (FB) cannot be used. When
executing the variable arithmetic function, refer to the following.
How to register data when a head module is used (=5~ Page 209, Section 8.19.2 (5))

(9) Analog output HOLD/CLEAR function
The output status of the analog output HOLD/CLEAR function is the same as that of normal output. For details,
refer to the following.
Analog output HOLD/CLEAR function (=5~ Page 128, Section 8.14 (1) (c))

uolOUNS OBWILIIY S|GeleA 61°8

(h) A/D conversion enable/disable setting
To use CHO Digital output value (Un\G11, Un\G12) for an arithmetic expression, enable conversion in the A/D
conversion channel used. If the channel where conversion is disabled is used for an arithmetic expression, the
digital output value is calculated as 0.
When saving the arithmetic expression data in the flash memory, disable conversion in all the channels during

the saving.

(i) Averaging process setting
Set the averaging processing method for the channels where A/D conversion is performed in the same way as

for normal output.
When averaging processing is set in A/D conversion, an operation is executed with the averaged value.
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(j) Input signal error detection function
Set the input signal error detection setting for the channels where A/D conversion is performed in the same
way as for normal output.

(k) Scaling function (A/D conversion)
Set the scaling enable/disable setting for the channels where A/D conversion is performed to Enable in the
same way as for normal output.
To use the scaling value for an operation, specify CHO Scaling value (Un\G54, Un\G55) for "Operation Value"
in "Create Operation Expression".

() Logging function
The logging function and variable arithmetic function cannot be selected at the same time. When executing the
variable arithmetic function, set "Free Operation Function" for "Select Function" in the switch setting.

(m)D/A conversion enable/disable setting

To output operation results, enable conversion in the D/A conversion channel.
When saving the arithmetic expression data in the flash memory, disable conversion in all the channels during
the saving.

(n) Warning output function

The warning detection target when the variable arithmetic function is used is Variable arithmetic value for
analog output (Un\G4003, Un\G4007).

(o) Scaling function (D/A conversion)
The scaling function (D/A conversion) cannot be used when the variable arithmetic function is selected. To
execute the variable arithmetic function, disable the scaling function (D/A conversion).
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8.19.1 Initial setting of the variable arithmetic function

The variable arithmetic function executes the following as the initial setting. Before executing the variable arithmetic
function, execute the procedures described in this section.

» Creating arithmetic expression data (I~ Page 198, Section 8.19.1 (2))

» Writing to a file register (ZR) (==~ Page 202, Section 8.19.1 (3))

» Switch setting (==~ Page 203, Section 8.19.1 (4))

(1) Arithmetic expression data

Arithmetic expression data is numeric value data converted from arithmetic expressions operated by the analog
1/0 module.
For an arithmetic expression, up to five constants or buffer memory areas can be used.
« Since 0 to 4 can be set as the decimal point, a value between -32768 x 10N and 32767 x 10N (N indicates
the decimal point (0 to 4)) can be used as a constant.
* When buffer memory areas are used, the data with address 0 to 4999 can be used. The decimal point (0 to
4) can be set for the specified address data of a buffer memory area.

Point/’

When the variable arithmetic function is used, the result of normal A/D conversion is stored in CHO Digital output value
(Un\G11, Un\G12).

When using buffer memory addresses including CHO Digital output value (Un\G11, Un\G12) for each arithmetic expression,
specify a buffer memory address listed with "R/W" and "W" in the buffer memory list such as CHO Digital output value
(Un\G11, Un\G12) and CHO Scaling value (Un\G54, Un\G55).

Do not specify a system area because normal operation is not guaranteed.

For details on the buffer memory addresses, refer to the following.

(25 List of Buffer Memory Addresses (Page 32, Section 3.5)

1’8
1’8
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(2) Creating arithmetic expression data
Create arithmetic expression data in "Free Operation Function Setting" of GX Works2.
1. Open the "Free Operation Function Setting" window.

‘Q [Tool] = [Intelligent Function Module Tool] = [Analog Module]
= [Free Operation Function Setting]

Free Operation Function Setting E

—Operation Expression 1
Mot set

Mumber of significant figures after the decimal point of the operation result | Create Operation Expression 1 |

—Operation Expression 2
Mot set

Mumber of significant figures after the dedimal point of the operation result IO vl Create Operation Expression 2 |

Operation for Module
Readfwrite the buffer memory of module. Read from Module(M) | “Write to Module |

Operation for Device Memory

Readfwrite the device memory.

* Read Write from/to PLC is required separately. Read from Device Memory | ‘Write to Device Memary: |
Operation for File

Open/save the operation data file. Open File | Save ko File |

| Close I

2. Click "Create Operation Expression 1" or "Create Operation Expression 2". The "Create Operation
Expression" window appears.

Create Operation Expression 1

Create a operation expression. —Operation Value

X X Input Method Value Decimal Point
Operation Expression I

ValueA | =l et =]
[Point]
-Up to 39 characters. YalueB I LI I le LI
- Single-byte characters: A to E, Symbol: (), +, - % /
- Every letter from A to E can be used only once. Yaluel I LI I le LI
- Open/Close bracket must match.
-Unable to spedify minus value. YalueD I LI le LI
[Example]
~((a+8)70) valuek | = b <]
-Df(A+B+C) £
Initizlize the Content | ’TI Cancel |
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3. Create an arithmetic expression.

CHAPTER 8 FUNCTIONS

Item

Description

Setting range

Operation Expression

Enter an arithmetic expression.

Input Method

Specify whether the operation value is a constant or a buffer
memory address of the analog I/O module.

Constant
Address

Value
Operation

Enter a constant or a buffer memory address used for the
operation.

Constant: -32768 to 32767
Address: 0 to 4999

Value

Decimal Point

Specify the decimal point of the operation value.

X1

x0.1
x0.01
x0.001
x0.0001

Point/’

When using a buffer memory address for the operation value, specify the buffer memory address listed with "R/W" or "W" in
the buffer memory list. Do not specify a system area because normal operation is not guaranteed.

For details on the buffer memory addresses, refer to the following.
==~ List of Buffer Memory Addresses (Page 32, Section 3.5)
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El The following shows the windows of when the A/D conversion values of CH1 and CH2 are operated and
output. The setting condition is shown in the table below.

Item Description
Arithmetic expression Operation Expression 1
Arithmetic expression CH1 Digital output value (Un\G11) x ((30.123 + CH2 Digital output value (Un\G12)) + 100)
Decimal point of CH1 Digital %0.01
output value
Decimal point of CH2 Digital %1
output value
Calculation result The three digits after the decimal point are displayed.

Free Operation Function Setting E

—Operation Expression 1
Mot set

Mumber of significant figures after the decimal point of the operation result | Create Operation Expression 1 |

—Operation Expression 2
Mot set

Mumber of significant figures after the dedimal point of the operation result IO vl Create Operation Expression 2 |

Operation for Module
Readfwrite the buffer memory of module. Read from Module(M) | “Write to Module |

Operation for Device Memory

Readfwrite the device memory. . iy .
* ReadWrite from/to PLC is required separately. Read from Device Memory | Wite bo Device Memary. |

Operation for File
Open/save the operation data file. Open File | Save ko File |

| Close I

Create Operation Expression 1 E

Create a operation expression. —Operation Value
Input Method Value Dedimal Point

Operation Expression I ASB+C)/D pu

ValueA |address | | 1 |x0.01 |
[Point]
-Up to 39 characters. ValueB IConstant LI I 30123 |x0.001 LI
- Single-byte characters: A to E, Symbol: (), +, - %, /
- Every letter from A to E can be used only once. ValueC IAddress LI I 12 le LI
- Open/Close bracket must match.
-Unable to spedify minus value. ValueD IConstant LI 100 le LI
[Example]
- ((A+B)™C) ValueE I LI le LI
-Dj{A+B+0)E

Initizlize the Content |

Cancel |
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4. Click the Save to Fie | button.
ﬂi Save to File @
Savein: | , Operation Expression j L] EF '
= MName = Date modified Type
el B .
Places Mo items match your search.
Desktop
=
Libraries
LY
Computer
w
Network
1 11 | +
File name: |20150101 | save |
Save as type: |Opemﬁon Expression Data File (*fod) j Cancel

The saved arithmetic expression data can be opened by clicking the Open File | button.

5. Set the save destination and the file name, and click the button.

1’8
1’8

uoROUNS OBWUILY S|GBLEA 6

uonouNy OBWUILIE S|GELIEA BU} JO BUISS [BRIU| |6

201



202

(3) Writing to a file register (ZR)
Write the arithmetic expression data to a file register (ZR).
When writing the data to the file register (ZR), set the capacity of the file register (ZR) for the number of required
data points. For the setting procedure, refer to the following.

« L1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

1. Clickthe wite toDevice Memory | button in the "Free Operation Function Setting" window.

Operation for Device Memory

Read/write the device memory.

e e e Read from Device Memary | Write to Device Memary ‘
Operation for File
Openjsave the operation data file. Open File | Save to File ‘
Close

2. Set"Device memory name" and "Start device". Then click the button.

Write to Device Memory @
Operation expression data was output to the device memory in the
Device memory name L"_TEI ~
Start device 7R ’70
Target device to write to: ZR0 to ZR281

oK | Cancel |

Item Description

Set the device memory to be written to the file register (ZR). Select the device memory to be

Device memory name . )
v written from the pull-down menu or enter the device memory name to be created.

Start device Set the start address for the output of the device memory.

Target device to write to The file register (ZR) range to write to is displayed.

3. Click the Yes button.

MELSOFT Series GX Works2 E3

Same device memory name already exists in the project.
i l % Devices value in the following range will be overwritten if the operation
is proceed.
ZR0 to ZR281
Are you sure you want to continue?

Caution

Please make sure to specify the entered start device when executing
read from device memory.

Unable to read the data correctly when start device is different or device
memory data has been changed.

4. Click the button.

MELSOFT Series GX Works2 =

:] Operation expression was output to the device memory in the project.

5. click the Close | button in the "Free Operation Function Setting" window to close the

window.
6. Write the device memory to the CPU module from "Write to PLC".

O [Online] = [Write to PLC]
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(4) Switch setting
To use the variable arithmetic function, the switch setting is required.
1. Open the "Switch Setting" window.
‘Q Project window = [Intelligent Function Module] = module name = [Switch Setting]

2. Set "Input range" and "Output range" to a range other than "User Range Setting".

Switch Setting 0010:L60AD2DA2 E

Input Range Setting

CH | |nput range |
CHT | 1o 20mé, =

Output Rangg 0 to 10V

4 to 20méd, [Extended Maode]
CH 1 to B [Extended Mode)
CH3 | User Range Setting [Current)

CH4  [User Range Setting [Voltage

Drive Mode Setting

INormaI (A/D Converter Processing, DfA Converter Processing) Mode LI
Select Function
ILogging Function LI

Select PID Operation Expression

|Basic PID Contral =]

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel

uolOUNS OBWILILY S|GelEA 61°8
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3. set "Select Function" to "Free Operation Function".

Input Range Setting

Input range

Qutput Range Setting

CH | Output range | HOLD/CLEAR function settin
4 to 20mé

Drive Mode Setting

INormaI (A/D Converter Processing, DfA Converter Processing) Mode LI

Select PID Operation Expression

Basic PID Contrel =]
* Set the operation expression data to run the function as ‘Free Operation
Functiont

Free Dpelrab'on Function is available for Product Information 170420000000000-A
or later.

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel
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81 92 Execution of the variable arithmetic function

This section describes the execution procedures for the variable arithmetic function. Execute the contents in this
section after the initial setting of the variable arithmetic function.

(1) Registering arithmetic expression data

Register the arithmetic expression data which is created in "Free Operation Function Setting" of GX Works2 in
the analog 1/0 module.

1. Click the Wirite to Module | button in the "Free Operation Function Setting" window.

Operation for Module
Readfwrite the buffer memory of module. Read from Module(M) | Write to Module |

Operation for Device Memory

Readfwrite the device memory.

* Read Write from/to PLC is required separately. Read from Device Memory | Write to Device Memory |

Operation for File
Open/save the operation data file. Open File | Save to File |
Close |

The saved arithmetic expression data can be read by clicking the Read from Mocue0) | button.

2. Click the button.
(Module Selection (Free Operation Function)  [m=sal)

Module Selection

Start XY Addreszs Module Tvpe
LEOADIDAZ

0K I Cancel |

3. To register the arithmetic expression data in the flash memory of the analog I/O module, click the

v=__ | button. Not to register the data, click the button.

Writing data to module buffer memeory is completed.
Do you want to proceed to write it to flash ROM?

Caution
If the data is written to flash ROM, operation expression data written
after reset operation of CPU is automatically set to buffer memory.

Yes | No I
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4. Click the button.

MELSOFT Series GX Works2 =

:] Writing data to flash ROM is completed.

5. Turn on and off Operating condition setting request (Y9) to enable the setting.

When "Parameter Setting" of GX Works2 is used, turning on and off Operating condition setting request
(Y9) is not required.

Point/’

The arithmetic expression data registered in the analog I/0O module is saved in Un\G50000 to Un\G50281 of the buffer
memory. Since Un\G50000 to Un\G50281 is used for the variable arithmetic function, do not configure a setting for these
areas. If the setting is configured, the operation cannot be guaranteed.
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(2) Order of variable arithmetic processing

When arithmetic expression data is enabled, variable arithmetic processing for Operation Expression 1 and 2 is
executed every conversion cycle.
The following shows how A/D conversion, D/A conversion, and variable arithmetic processing relate each other.

(a) When conversion is disabled in the A/D conversion channel and D/A conversion
channel
Because A/D conversion processing and D/A conversion processing are not executed, the processing of

Operation Expression 1 and 2 is executed by turns.

160ps 160ps

160us

. ' |
AD conversion: Arithmetic \| Arithmetic \! Arithmetic
CH1 and CH2 disabled |/expression 1 expression 2 expression 1

i Variable Variable Variable

DIA conversion: arithmetic /i arithmetic /i arithmetic

CH3 and CH4 disabled processing || processing [} processing
1 1

arithmetic
processing

Operation ;:;eriod: 320ps
1
1

X Operation period: 320us

(b) When conversion is enabled only in the A/D conversion channel

A/D conversion processing is executed only in the channel where conversion is enabled and the variable
arithmetic processing of Operation Expression 1 and 2 is executed by turns.

160us 160us 160us

A/D conversion:

only CH1 enabled

D/A conversion:

CH3 and CH4 disabled

Arithmetic
expression 2
Variable
arithmetic
processing

Avrithmetic
expression 1
Variable
arithmetic
processing

Arithmetic
expression 2
Variable
arithmetic
processing

CH1 A/D
conversion
processing

CH1AD
conversion
processing

CH1AD
conversion
processing

conversion
processing arithmetic

processing

160ps

A/D conversion:
CH1 and CH2 enabled CH1 AD

X conversion
D/A conversion: processing

CH3 and CH4 disabled

Arithmetic
expression 1
Variable
arithmetic
processing

CH2 AID
conversion
processing

CH1AD
conversion
processing

CH2 AID
conversion
processing arithmetic

processing

arithmetic
processing

arithmetic
processing

(c) When conversion is enabled only in the D/A conversion channel
D/A conversion processing is executed only in the channel where conversion is enabled and the variable
arithmetic processing of Operation Expression 1 and 2 is executed by turns.
* When conversion is enabled only in CH3, the processing is executed from Operation Expression 1. When
conversion is enabled only in CH4, the processing is executed from Operation Expression 2.

uoloUNS OBWILILY S|GeleA 61°8

» When conversion is enabled in CH3 and CH4, processing is executed from Operation Expression 2.
+ Analog output changes according to the variable arithmetic value for analog output of the arithmetic
expression corresponding to the D/A-conversion enabled channel.

Arithmetic
expression 1
Variable
arithmetic

A/D conversion:

CH1 and CH2 disabled
D/A conversion:

only CH3 enabled

CH3 D/A
conversion
processing

CH3 D/A
conversion
processing

CH3 D/A
conversion
processing

CH3 D/A
conversion
processing

uonouNy oljBWYILE 9|geleA ay) 1O Uonnoax3 Z'61°8

Variable
arithmetic

Variable
arithmetic

Variable
arithmetic

A/D conversion: Arithmetic

. CH3 D/A expression 2 CH4 D/A CH3 D/A CH4 D/A
CH1 and CH_2 disabled conversion Variable conversion Variable conversion Variable conversion Variable
D/A conversion: processing arithmetic processing arithmetic processing arithmetic processing arithmetic

CH3 and CH4 enabled processing processing processing processing
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(d) When conversion is enabled in the A/D conversion channel and D/A conversion
channel

A/D conversion processing and D/A conversion processing are executed only in the channel where conversion

is enabled and the variable arithmetic processing of Operation Expression 1 and 2 is executed by turns.

160us 160us 160us 160us
A/D conversion: Arithmetic Arithmetic Arithmetic Arithmetic
N CH3 D/A CH1AD expression 1 CH3 D/A CH2 A/ID lexpression 2 CH3 D/A CH1AD lexpression 1 CH3 D/A CH2 AID expression 2
CH1 and CH? enabled conversion § conversion Variable conversion | conversion Variable conversion | conversion Variable conversion ) conversion Variable
D/A conversion: processing [\ processing [\ arithmetic processing [\ processing [\ arithmetic processing [\ processing [\ arithmetic processing [\ processing [\ arithmetic
only CH3 enabled processing processlng processing processing
160us 160ps 160ps 160us N
A/D conversion: Arithmetic Arithmetic Arithmetic Arithmetic
N CH3 D/A CH1AD expression 2! CH4 D/A CH2 A/ID lexpression 1 CH3 D/A CH1AD lexpression 2 CH4 D/A CH2 AID expression 1
CH1 and CH? enabled conversion | conversion Variable conversion ) conversion Variable conversion | conversion Variable conversion | conversion Variable
D/A conversion: processing processing arithmetic processing processing arithmetic processing processing arithmetic processing processing arithmetic
CH3 and CH4 enabled processmg processmg processing processing

Point/’

If conversion is enabled in CH1 and 2, and the A/D-converted value (digital output value or scaling value) of CH2 is used for
an arithmetic expression, the first operation is executed with the value before conversion.
For example, in the above-mentioned "When conversion is enabled in the A/D conversion channel and D/A conversion
channel", the variable arithmetic processing for Operation Expression 2 is executed in CH2 with the value before the A/D
conversion processing.
For this reason, when an A/D-converted value (digital output value or scaling value) is used for an arithmetic expression,
read the operation result (such as variable arithmetic value) after A/D conversion completed flag (XE) turns on.

(3) Analog output enable/disable

Turn on CHO Output enable/disable flag (Y3, Y4) of the channel where an analog value is output. When CHO
Output enable/disable flag (Y3, Y4) is turned on, the variable arithmetic value for analog output is output in

analog.

When CHO Output enable/disable flag (Y3, Y4) is turned off during an operation, an analog output value
becomes an offset value though the operation is continued. When CHO Output enable/disable flag (Y3, Y4) is
turned on again, the analog output is resumed.

The D/A conversion is executed in a conversion cycle of 160us. However, analog output changes every 320us

because the conversion cycle of the arithmetic expression is 320us.

(4)

Checking the status of the variable arithmetic function

The status of the variable arithmetic function can be checked with the following buffer memory areas.

Item Buffer memory address Description Reference
Operation Expression 1: Un\G4000, . )
UrF:\G4OO1 P These areas store the digital value of the current operation result as Page 396,

Variable arithmetic value

Operation Expression 2:

Un\G4005

Un\G4004,

used.

a 32-bit signed binary value when the variable arithmetic function is

Appendix 2 (63)

Variable arithmetic decimal
point monitor

Operation Expression 1:
Operation Expression 2:

Un\G4002
Un\G4006

These areas store the decimal point of Variable arithmetic value
(Un\G4000 to Un\G4001, Un\G4004 to Un\G4005).

Page 397,
Appendix 2 (64)

Variable arithmetic value for
analog output

Operation Expression 1:
Operation Expression 2:

Un\G4003
Un\G4007

These areas store the value of Variable arithmetic value (Un\G4000
to Un\G4001, Un\G4004 to Un\G4005) which is rounded off to the
nearest integer as a 16-bit signed binary value.

Page 398,
Appendix 2 (65)
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(5) How to register data when a head module is used
The following shows how to transfer the arithmetic expression data which is created in "Free Operation Function
Setting" of GX Works2 in the analog 1/0 module.
» Setting procedure
1. Write the arithmetic expression data to the file register (ZR) of the CPU module on the master
station side using "Free Operation Function Setting" of GX Works2.
2. Transfer the data from the file register (ZR) to the analog I/0 module connected to the head module

using the ZP.REMTO instruction.
At this time, register the arithmetic expression data first. Then change the setting of A/D conversion
enable/disable setting (Un\G0) and D/A conversion enable/disable setting (Un\G2000).

Power supply module (Q62P) Power supply module (L61P)
CPU module (Q10UDHCPU) Head module (LJ72GF15-T2)
Master/local module (QJ71GF11-T2) Analog I/0 module (L60AD2DA2)
Input module (QX10) Input module (LX40C6)
Output module (QY40P) Output module (LY10R2)
END cover (L6EC)
X/YOO  X/Y20  X/Y30 X/Y1000 X/Y1010 X/Y1020
to to to to to to
XIY1F  XIY2F  X/Y3F XIY100F X/Y101F X/Y102F

Master station (Station No.0) Ethernet cable (1000BASE-T) Intelligent device station (Station No.1)

Network No.1

» Index setting for the ZR device

‘“@ Project window = [Parameter] = [PLC Parameter] = "Device"

Indexing Setting for ZR. Device
32Bit Indexing

* UseZ z |18 After (0 — 18)

" UseZZ

uoloUNS OBWILILY S|GeleA 61°8
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The following table lists the devices used in the program.

Device Description
M1000 Command to write arithmetic expression data
M1001
Device to check write completion of arithmetic expression data
M1002
M1003 Device for repetitive control of the command to write arithmetic expression data
M1004 Final completion of arithmetic expression data write
ZRO to ZR281 Arithmetic expression data

* Program

Write the parameter settings stored in ZR0O to ZR281 to the
buffer memory areas 50000 to 50281.
Complete it by writing the settings twice, 141 points of them for each time.

MlqOO

—

f [DMOV KO z18
M1000  M1003
} H KO
[SET M1003
rko  —>{zP.REMTO “J” K1 K1 HO H0C350218 ZR0Z18 K141 M1001
REMTO instruction #1 completion check
M1000  M1001  M1002
— i1 H [RST M1003
[D+ K141 z18
b>= z18 K282 1 {RST M1000
[SET M1004
[END

3
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81 93 Points to use the variable arithmetic function

(1)

(2)

()

(4)

When division by 0 has occurred during an operation

When division by 0 has occurred during an operation, the alarm (alarm code: 1720) occurs. This division is
processed as division by 1 and the operation continues.

Point/

If the alarm (alarm code: 1720) occurs during operation, check the whole arithmetic expression including input data and
constants.

When the CPU module status is changed during operation execution

When the CPU module status is changed during operation execution, the operation is continued. However, the
status of analog output is the same as that of normal output.
For details on the analog output status depending on the CPU module status, refer to the following.

» Normal output (=5~ Page 127, Section 8.14 (1) (a))

When the external power supply is off during operation execution

When the external power supply is turned off during operation execution, the operation stops.
When the external power supply is turned on, the operation resumes.

To perform normal analog output when an arithmetic expression is not used
When either Operation Expression 1 or 2 is not used, normal analog output can be performed by the following
setting.

EI To perform normal analog output in CH3 when Operation Expression 1 is not used

1. Configure the setting in "Create Operation Expression 1" as follows.

Create Operation Expression 1 @

Create a operation expression. Operation Value

Input Method Value Decimal Point
ValueA |Address j | 2003 |x1
[Point]

- Up to 39 characters. ValueB | j
- Single-byte characters: A to E, Symbol: (), +, - %,/
- Every letter from A to E can be used only once. | J
- Open/Close bracket must match.
- Unable to spedfy minus value. | J
[Example]

- ((A+E)*C) | =l
-Df(A+B+C)E

Initizlize the Content

2. Register arithmetic expression data in the analog I/0 module. For how to register the data, refer to

Operation Expression | A

|x1

|x1

|x1

Lol bl Lef Lef Lo

|x1

Cancel |

the following.
» Registering arithmetic expression data (==~ Page 205, Section 8.19.2 (1))

3. Turn on and off Operating condition setting request (Y9).
4. writea digital value in CH3 Digital input value (Un\G2003).
5.

Turn on CH3 Output enable/disable flag (Y3). Normal analog output is performed according to the
value of CH3 Digital input value (Un\G2003).
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820 Variable Conversion Characteristics Function

Conventionally, the 1/0 conversion characteristic of the analog I/O module (A/D conversion and D/A conversion) is
indicated with a straight line connecting the offset value and the gain value. However, with this function, the conversion
characteristic can be set by users.
Only by registering a conversion characteristics table in this module, values are converted according to the conversion
characteristics. Thus, no programs for the operation are required on the CPU module and the man-hour for creating
programs can be reduced. With high-speed performance that the analog I/0 module has, analog input, analog output,
and analog input/output can be performed with the variable conversion characteristic created by users.
The variable conversion characteristics function is available only when "Free Conversion Characteristics Function" is
set for "Select Function" in the switch setting.
For the setting procedure of "Select Function", refer to the following.

» Switch setting (==~ Page 228, Section 8.20.1 (4))

Conversion characteristics table
=]
D e | e

s

1) Creating a conversion characteristics table
The table can be created in "Create
conversion characteristics table" on
GX Works2 with simple mouse operation.

2) Saving the conversion characteristics table
into the CSYV file or the file register
The CSV file is saved in the SD memory card.

Analog /O
module

4) A/D conversion or D/A conversion
is performed according to the configured
conversion characteristics table.

3) Registering the conversion characteristics table into the buffer memory
of an analog 1/0 module by means of the function block (FB) for registering
a conversion characteristics table
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CHAPTER 8 FUNCTIONS

(1) Procedure for using the variable conversion characteristics function

The following shows how to use the variable conversion characteristics function.

C Start )

Setting up the initial settings for the
variable conversion characteristics ~ |-------1---------------oooooo

function - -- (1)
Creating a conversion characteristics table - -- (2) I
Writing data to a file register (ZR) or CSV file --- (3) I
E Y ;
!'| Switch setting -+ - (4) I

Executing the variable conversion

characteristics function --- (5) [~ [T i
: v ,
Registering the conversion characteristics table - -- (6) I

v

C End )

(1) == Page 218, Section 8.20.1 (4) == Page 228, Section 8.20.1 (4)
(2) == Page 224, Section 8.20.1 (2) (5) ==~ Page 229, Section 8.20.2
(3) == Page 225, Section 8.20.1 (3) (6) == Page 229, Section 8.20.2 (1)

With "Create Conversion Characteristics Table" of GX Works2, a conversion characteristics table can be created
easily and the parameter setting of the variable conversion characteristics function can be configured easily.
These setting contents are saved in the file register (ZR) of the CPU module or in a CSV file and registered on the
buffer memory of the analog I/O module with the function block (FB) for the conversion characteristics table
registration.

(a) Feature of the file register (ZR) and the CSV file concerning conversion

characteristics table storage

 File register (ZR): The conversion characteristics table setting contents remain in the CPU module even after
power off or reset of the CPU module.

« CSV file: The conversion characteristics table setting can be used for the analog I/0 module of other

uoIoUN SONSIIB}ORIBYD UOISIBAUOD B|qeLEA 0Z'8

programmable controller systems only by copying a CSV file.
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(2) Restrictions and precautions on the variable conversion characteristics
function

The variable conversion characteristics function has the following restrictions and precautions.

(a)

Input range setting, output range setting

Since the range of the channel for which the variable conversion characteristics function is used is set in
Variable conversion characteristics range setting (Un\G4101), the range setting of the switch setting is ignored.
Values are output in channels for which the variable conversion characteristics function is not used with the
input range setting or output range setting of the switch setting.

(b) Drive mode setting

(c)

When using the variable conversion characteristics function, set "Normal (A/D Converter Processing, D/A
Converter Processing) Mode" for "Drive Mode Setting" in the switch setting.

Function selection
When using the variable conversion characteristics function, set "Free Conversion Characteristics Function" for
"Select Function" in the switch setting.

(d) Head module

(e)

(f)

When the analog I/O module is used with the head module, the function block (FB) cannot be used. When
executing the variable conversion characteristics function, refer to the following.
How to register data when a head module is used (==~ Page 237, Section 8.20.2 (4))

Analog output HOLD/CLEAR function

For the combination for the analog output status when the variable conversion characteristics function is used,
refer to the following.
Output with variable conversion characteristics (=5~ Page 128, Section 8.14 (1) (c))

A/D conversion enable/disable setting

Enable conversion in the A/D conversion channel to be used.

For "Analog I/O", set Enable (0) in both of the corresponding A/D conversion channel and D/A conversion
channel. When Enable (0) is set only in one channel, the error (error code: 5040) occurs. When the error
occurs, conversion does not start.

(g) Averaging process setting

Set the averaging processing method for the channels where A/D conversion is performed in the same way as
for normal input.

When averaging processing is set for the channel for which the variable conversion characteristics function is
used, the digital value after the averaging processing is used as an address of the conversion characteristics
table. Then, the data stored in the address is stored in CHO Digital output value (Un\G11, Un\G12).

When "Analog I/O" is selected in Variable conversion characteristics table selection and averaging processing
is set, the value stored in CHO Digital output value (Un\G11, Un\G12) of the corresponding D/A conversion
channel is converted into an analog value and the analog value is output every conversion cycle. However, the
output is updated every cycle set with averaging processing.

(h) Input signal error detection function

Set the input signal error detection setting for the channels where A/D conversion is performed in the same
way as for normal input.

When an input signal error occurs with the variable conversion characteristics function used, the value
indicated by the address just before the error detection is held.



(i)

1)

(k)

U

CHAPTER 8 FUNCTIONS

Scaling function (A/D conversion)
Since the scaling function (A/D conversion) cannot be used for a channel for which the variable conversion
characteristics function is used, disable the function.

Logging function

The logging function and variable conversion characteristics function cannot be selected at the same time.
When executing the variable conversion characteristics function, set "Free Conversion Characteristics
Function" for "Select Function" in the switch setting.

D/A conversion enable/disable setting

Enable conversion in the D/A conversion channel to be used.

When Variable conversion characteristics table selection is set to "Analog 1/0", set Enable (0) in both of the
corresponding A/D conversion channel and D/A conversion channel. When Enable (0) is set only in one
channel, the error (error code: 5040) occurs. When the error occurs, conversion does not start.

Warning output function
The warning detection target when the variable conversion characteristics function is used is the conversion
characteristics table.

(m) Scaling function (D/A conversion)

Since the scaling function (D/A conversion) cannot be used for a channel for which the variable conversion
characteristics function is used, disable the function.
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(3) Conversion characteristics table

To use the variable conversion characteristics function, create a conversion characteristics table.
The conversion characteristics table is classified into the following three tables.

* Analog input conversion characteristics table

* Analog output conversion characteristics table

» Analog I/O conversion characteristics table
Only one conversion characteristics table can be used. The conversion characteristics table for use can be
selected with Variable conversion characteristics table selection. Depending on the selected conversion
characteristics table, the function varies.

Conversion characteristics

table Description

The conversion characteristics of the A/D conversion channels (CH1 and CH2) can be freely set with the
analog input conversion characteristics table. Because only one conversion characteristics table can be
used, both CH1 and CH2 refer to the same conversion characteristics table.

To the D/A conversion channels (CH3 and CH4), for which the analog input conversion characteristics
table is not used, the normal conversion characteristics (slope of a straight line connecting the offset
value and the gain value) are applied.

Analog input

The conversion characteristics of the D/A conversion channels (CH3 and CH4) can be freely set with the
analog output conversion characteristics table. Because only one conversion characteristics table can be
used, both CH3 and CH4 refer to the same conversion characteristics table.

To the A/D conversion channels (CH1 and CH2), for which the analog output conversion characteristics
table is not used, the normal conversion characteristics (slope of a straight line connecting the offset
value and the gain value) are applied.

Analog output

The conversion characteristics of analog output corresponding to analog input can be freely set with the
analog I/O conversion characteristics table.

The following show the correspondence between the analog input channels and analog output channels:
Analog I/O * Route 1: The analog input of CH1 and the analog output of CH3 correspond.

* Route 2: The analog input of CH2 and the analog output of CH4 correspond.

Because only one conversion characteristics table can be used, route 1 and route 2 refer to the same
conversion characteristics table.

(a) Correspondence of routes and channels
Route 1 corresponds to CH1 and CH3, and route 2 corresponds to CH2 and CH4. For the I/O signals and the
buffer memory, routes correspond to each channel in the same way.
Therefore, when the conversion characteristics table is analog input or analog output and Variable conversion
characteristics conversion value monitor or other buffer memory areas is monitored, check the areas of the
route number corresponding to the channel.

(b) Storage location of the conversion characteristics table
The conversion characteristics table is registered in Conversion characteristics table (Un\G5000 to
Un\G37000) of the analog I/0 module.
The addresses of the conversion characteristics table are assigned from the start (Un\G5000) of the
conversion characteristics table registration area. Depending on the range, the data points vary.

Buffer memory address Conversion characteristics table
Range Data point
Start Last Start Last
4 to 20mA
0to20mA 17000 0 12000 12001
1to 5V
0to 5V
5000
4 to 20mA (Extended mode)
21500 -3000 13500 16501
1 to 5V (Extended mode)
0 to10V 21000 0 16000 16001
-10 to 10V 37000 -16000 16000 32001
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(4) Conversion speed of the variable conversion characteristics function
When the variable conversion characteristics function is set, the conversion speed of A/D conversion channels
and D/A conversion channels is set to 100us/CH.

Point />

When the analog I/O conversion characteristics table is selected, D/A conversion processing is performed after A/D
conversion processing in a conversion cycle (100us). The following figure shows the operation.

A/D conversion }—{ D/A conversion

1) 2)

< Conversion cycle: 100us

N SRS

No. Operation

1) An analog input value is converted into a digital value.

The digital value converted in 1) is used as an address of the conversion characteristics table. The address data is
converted into an analog value and the analog value is output.

uoIoUN SONSIIB}ORIBYD UOISIBAUOD B|qeLEA 0Z'8
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8.20.1 Initial setting of the variable conversion characteristics
function

The variable conversion characteristics function executes the following items as the initial setting. Before executing the
variable conversion characteristics function, execute the procedures described in this section.

» Creating a conversion characteristics table (==~ Page 218, Section 8.20.1 (1))

» Saving a conversion characteristics table (=5~ Page 224, Section 8.20.1 (2))

» Writing data to a file register (ZR) or CSV file (==~ Page 225, Section 8.20.1 (3))

» Switch setting (==~ Page 228, Section 8.20.1 (4))

(1) Creating a conversion characteristics table
Create a conversion characteristics table in "Create Conversion Characteristics Table" of GX Works2.
1. Open the "Create Conversion Characteristics Table" window.
\@ [Tool] = [Intelligent Function Module Tool] = [Analog Module]
= [Create Conversion Characteristics Table]

2. Selectthe graph displayed in "Register Conversion Characteristics Table" and press the [Enter] key
on the keyboard. The "Register Conversion Characteristics Table" window appears.

Create Conversion Characteristics Table =

Register Conversion Characteristics Table
Register the required wave pattern for creating conversion characteristics table.  Select graph parts and press ‘Enter’ to open registration window.
e e s

Conversion Characteristics Table No. e —— 2 3 4

Press the || key: Serh <

Conversion Characteristics Table Name
Conversion Characteristics Table Selectiol
Conversion Characteristics Range Setting
Comment

« i

Display Magrification

Cor
Cor
Cor
Cor width: [100 | %  Heht(V): [100 | % 100% Width and Heioht()| | Display C:

OpenfClose Conversion Characteristics Table s Talevae |

Read/save the all information in creating conversion ch istics table. Conversion Characteristics Graph

Ed

Inialze Graph

Terget Conversion Characteristics Table No. [ +]

Write Conversion Characteristics Table
Write the data of conversion characteristics table for modules to project device |
memary or the spedfied place.

(* After the operation, writing the output data to PLC is required.)

o

4000 8.000 12,000 16.000 20.000
Coordnates [ Tanalog Input Value (ma)]

Conversion Characteristics Table Detais Seting
Please por anelog value.

DigitalValue | Analog Input Value| _ Digital Vaue Specify wave Directin | Ampitude | Phase:
[Converted Value] (ma) [Converted Value]

000000 ]

- o
4,000000 0 20.000000 12000 0 (Do not specify)

secton e anlog It e Digital Vaue

1
2
3
=
5
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3. Set "Conversion Characteristics Table Information".

Conversion Characteristics Table Information
Set the data for conversion characteristics table.

Conversion Characteristics Table No. il
Conversion Characteristics Table Name

Conversion Characteristics Table Selection | Analog Input
Conversion Characteristics Range Setting |4 to 20mA
Comment

CHAPTER 8 FUNCTIONS

Item

Description

Setting range

Conversion
Characteristics Table
No.

The conversion characteristics table number selected in the "Create
Conversion Characteristics Table" window is displayed. Up to 10
conversion characteristics tables can be created.

Conversion
Characteristics Table
Name

Set the name of the conversion characteristics table.

16 characters

Conversion
Characteristics Table

Select a conversion characteristics table for use.

* Analog Input
* Analog Output

Selection * Analog I/O
* 4 to 20mA
« 0 to 20mA
. *1to5V
Conversion . 0to 5V
Characteristics Range Select a range for the variable conversion characteristics. 10 to 10V
Setting - 0to 10V

* 4 to 20mA (Extended Mode)
« 1 to 5V (Extended Mode)

Comment

Set a comment of the conversion characteristics table.

64 characters
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4. click any position on the conversion characteristics graph to create an end point. The created end

point is displayed as

Created end point

Conversion Characteristics Graph
Edit conversion characteristics raph by mouse operation. Inttalze Graph
*Drug and drop on the line allow you to change graph shape.

[Pigital Output Value]

12000] G)/

6000)

4000 8.000 12,000 16.000

20.000
Coordinates fc:11,304000,y: 101 [Analog Input Value(mA)]

To delete the end point, move the mouse pointer to the point. Then select "Delete end point" from the
right-click menu. When the mouse pointer is on the end point, the display of the mouse pointer is changed

t0+.

I

Delete end point

(De not specify) .
Circular src Deleted end point

Straight line

Exponential function

8.000 Legarithmic function
Sine function

Table Details Setting Cosine function

= I
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5. set the wave between the end points from the right-click menu or in "Specify wave" of
"Conversion Characteristics Table Details Setting".

Conversion Characteristics Graph

Edit conversion characteristics araph by mouse operation. Initslize Graph
*Drug and drop on the line allow you to change graph shape.
[Digital Output Value]
12000
5000
o
4.000 8.000 12.000 16.000 20.000
Coordinates fi4.185333v: 0 [Analog Input Value (mA)]

Conversion Characteristics Table Details Setting

Please fine-tune between each end paint that is added by editing conversion characteristics graph. It is displayed by approximate value of resolution unit when inputting by analog value.

Start Point{Module Side) End Point(Module Side) Output Value(CPU Side) -
Section No. | Analog Input Value|  Digital Value  |Analog Input Value|  Didgital Value Digital Value Specify wave Direction Ampiitude | Phase | ]
(ma) [Converted Value] (ma) [Converted Value] &
1 - - 4,000000 0 0
2 4,000000 0 7.733333; 2800, 10000 Straight line
3 7.733333 2800 20.000000 12000 0 (Do not specify)
P
5 -
oK Cancel
Item Setting result

The interval of the start point and end point is drawn in an arc. When the circular arc is selected, the arc direction can be set in
"Direction"; it can be inverted. The arc is drawn in the procedure below.

The arc to be drawn

4\/ End point

1) Construct an equilateral triangle having the start and

N end points as its vertices.

|

/ !,-' \\ 2) Construct a circle having the other vertex of the triangle

Start point ,/ . |! \ as its center and a side of the triangle as its radius.

3) Draw the minor arc connecting the start and end points on
the wave graph.

/ * The steps 1) and 2) are processed inside GX Works2,

|
Circular arc \ | ,
| . and not displayed on the conversion characteristics graph.

In an upward direction In a downward direction
Set "Direction". P

Specify wave Direction Amplitude

Circular arc Upward =

(Do not specify)

The interval of the start point and end point is drawn in a straight line.

uooUN SONSIIB}ORIBYD UOISIBAUOD B|qeLEA 0Z'8
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Item Setting result

The graph is drawn with an adjustment so that the start point and end point are on the edge points of the exponential function of y = e*
(x =0to 10).

Exponential function

The graph is drawn with an adjustment so that the start point and end point are on the edge points of the logarithmic function of y = loge
X (x=1to 101).

Logarithmic function

The interval between the start point and end point is drawn in a sine function wave. The amplitude A of the sine function to be drawn is
the value set in "Amplitude". The start position can be changed by 180° by setting "Phase".

Wx R
Xed-Xst o
"l End point
Sine function !
A

Number of data in the conversion 1 /
characteristics table: Wx - /
Digital value range: Wy = . (J f}
Data position of the start point: Xst \\/
Data position of the end point: Xed il \

Start point

The interval between the start point and end point is drawn in a cosine function wave. The amplitude A of the cosine function to be
drawn is the value set in "Amplitude”.
The start position can be changed by 180° by setting "Phase".

Start point Xed-Xst

. ) » End point
Cosine function

A ™y
Number of data in the conversion >
characteristics table: Wx
Digital value range: Wy
Data position of the start point: Xst
Data position of the end point: Xed

*1 When setting the sine function and cosine function, set the same digital value for the start point and end point.
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6. Drag the created end point to adjust the position.

Conversion Characteristics Graph
Edit conversion characteristics graph by mouse operation. Initialize Graph
*Drug and drop on the line allow you to change graph shape.
IDigital Output Value]
1

=3 <;:I Drag
o

5000}

4.000 8.000 12.000 16.000

20.000
Coordnates fes.55a667,v: 9883 [Analog Input Value(ma)]

The end point position also can be adjusted by changing the value of "End Point" and "Output Value" in
"Conversion Characteristics Table Details Setting".

Conversion Characteristics Table Details Setting
Please fine-tune between each end point that is added by editing conversion characteristics graph. Itis displayed by approximate value of resolution unit when inputting by analog value.

Start Point(Module Side) End Point(Module Side) Qutput Value(CPU Side) -
Section MNo. | Analog Input Value|  Digital Value | Analog Input Value|  Digital Value . T Spedify wave Direction | Amplitude | Phase
{ma) [Converted Value] {ma) [Converted Value] 9
1 - - 0 0
2 0.000000 0 4,000000 2400 9883 Straight line
3 4,000000 2400 20.000000 12000 0 Straight line
4
5 -
Item Description
Start Point The end point of the previous interval is displayed. To change the start point, change the end
point of the previous interval.
. Set the number of data (position) for the destination end point. Note that the section No. 1
End Point L ) . . -
cannot be changed because it is the first point of the conversion characteristics table.
Output Value Set the digital value (or analog value) for the destination end point.
® 0
7. Repeat steps 4 to 6 and create the conversion characteristics table to be output. N
- . - . -, <
Each digital value of the created conversion characteristics table can be checked by clicking the 59
=0
Display Conversion Characteristics Table Value ‘ button. Click the Initialize Graph button to clear the created conversion O %
[2]
characteristics table contents. The graph and the contents of "Conversion Characteristics Table Details 29
. " S5 3
Setting" are cleared. Q5
93
Register Conversion Characteristics Table Display Conversion Characteristics Table == g S
2::::ers::*:‘j::Zsr::nza::ﬁr:sm;:zme Input Value (Module Side) Output Value(CPU Side) 5 g
e Osto. (s pvve| Dt ogtva | P =
e e et M e ; - S8
e widt: [100 v % eht(): [0 =] % 100% icth and Height)| | Dy Conversion Cheractrstics bk vaue | 2 2.001333 1 7 o Q
1 o ; » 8 g
e e Y | S ———— 5 i 3=
[Digital Output Value] _ 7| 4.008000 6 5 é 8
12000| 8 4.009333 7 52 -
s 4010867 s o @ T
10, 4.012000 9 57 o g
11 4.013333 10 75 =
/ \ / T~ m 019667 1 s o 2
13| 4.016000 12 90 > o
6000 14 4.017333 BE] 97 oS
o — &
15 4.022667 7 127 o]
19| 4.024000 18 135 =,
J 20, 4.025333 19 192 - ﬂ
o 8o B e [Wmmm' [Ana\agxnpueva\fennfg; a
Conversion Characteistcs Table Detais Seting *End point is added by conversion characteristics table details setting. %)
e - — —
Sectant, g gyt it Vo Aot abe Dl Sodfyware | Drecion | Arce | hose 5
(ma) [Converted Value] (ma) [Converted Value] CIENED Q
> o — o0 Swahtine . . . L s
s s e 0 20 s Digital values in the conversion characteristics 5
H 14.666667 8000 20.000000 12000 3000 Straight line 2 table are dlSplayed
8. Click the oK button in the "Register Conversion Characteristics Table" window to register
the created conversion characteristics table.
9. Repeat steps 2 to 8 to create another conversion characteristics table.
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(2) Saving a conversion characteristics table

Save a conversion characteristics table in "Create Conversion Characteristics Table" of GX Works2. Before

performing the save operation, create a conversion characteristics table.

1. Open the "Create Conversion Characteristics Table" window.

2_ C lick the Save Conversion Characteristics Table to File | button.

‘“@ [Tool] = [Intelligent Function Module Tool] = [Analog Module]
= [Create Conversion Characteristics Table]

The created conversion characteristics table and the parameter setting of the variable conversion

characteristics function are saved.

14ffl Save Conversion Characteristics Table to File (=23l
Savein: [ ) Conversion Characteritis Table - e@EeEr
T Name = Date modified Type
&
< No items match your search.
Desktop
="
Libraries
"
LY
Computer
@
Network
< m »
Fie name: [20150101 -] Save
Saveastype:  |Conversion Characteristics Table File("wdt) v | Cancel

The saved conversion characteristics table can be opened by clicking the 0pen Conversion Characteristics Table from File(i)

button.

Set the save destination and the file name, and click the button.

Click the button.

MELSOFT Series GX Works2

| Conversion characteristics table saved.

=l
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(3) Writing data to a file register (ZR) or CSV file

Write a conversion characteristics table to a file register (ZR) or CSV file.

Point/

Data unnecessary for conversion such as "Conversion Characteristics Table Name", "Comment", and "Conversion
Characteristics Table Details Setting" is not written to the file register (ZR) or the CSV file.

Thus, saving the conversion characteristics table using the save conversion CharacberistcsTabIetDFile| button before writing it is
recommended.

(a) Writing data to a file register (ZR)
When writing the data to the file register (ZR), set the capacity of the file register (ZR) for the number of
required data points. For the setting procedure, refer to the following.
« [T1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

1. Click the Virite to Device Memory \ button in the "Create Conversion Characteristics Table" window.

Write Conversion Characteristics Table Read Conversion Characteristics Table
Write the data of conversion characteristics table for modules to project device Read the data of conversion characteristics table for modules from project device
memary or the spedfied place. memory or the spedified place.
(* After the operation, writing the output data to PLC is required.) (* Reading data from PLC is required in advance.)
Write to Device Memory Write Data for Memory Card Read from Device Memory Read Data for Memory Card |

Close

button.

2. Set "Device Memory Name" and "Start Device". Then click the

Write to Device Memory @

Qutput the conversion characteristics table to device memory of the project.

Device Memory MName MAIN -
Start Device 7R 0

Target Device to Write to ZR0 to ZR12100

Cancel |

Item Description

Set the device memory to be written to the file register (ZR). Select the device memory to be

Device Memory Name
y written from the pull-down menu or enter the device memory name to be created.

Start Device Set the start address for the output of the device memory.
Target Device to Write to The file register (ZR) range to write to is displayed.
3. Clickthe Y= |button.
MELSOFT Series GX Works2 22

Same device memory name already exists in the project.
/B Devices value in the following renge will be overwritten if the operation
is proceed.
ZRO to ZR12100
Are you sure you want to continue?

uooUN SONSIIB}ORIBYD UOISIBAUOD B|qeLEA 0Z'8

Caution

Please make sure to specify the entered start device when executing
read from device memory.

Unable to read the data correctly when start device is different or device
memory data has been changed.
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4. Click the button.

MELSOFT Series GX Works2 (=23l

g "\I Output the conversion characteristics table te device memory of the
¥ project.

<Caution>
The following operation is required to execute conversion

based on the written data to device memory.

1. Write device memory which is written conversion characteristics
table to PLC.

2. Write device memory data to buffer memery by means of

FB library.

5. Clickthe __=_| button in the "Create Conversion Characteristics Table"” window to close the
window.
6. Write the device memory to the CPU module from "Write to PLC".

) [Online] = [Write to PLC]
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(b) Writing data to a CSV file
When writing data to a CSV file, store the CSV file to an SD memory card.

1. Click the  riteData for Memary Card | button in the "Create Conversion Characteristics Table" window.

2. Set the save destination and the file name and click the button.

13l Write Data for Memory Card (B
Savein: [} Conversion Characteristics Table - cF E-
R Name = Date modified Type
ey
7 No items match your search.
Recent Placss
Deskiop
LiEmries
Computer
pe )
w
Network
« i v
File name: [20150101 ~| Save
Save as type [csViie (-csv) | Cancel

3. click the button.

MELSOFT Series GX Works2 (=2

4. Clickthe <= | button in the "Create Conversion Characteristics Table" window to close the
window.

5. store the CSV file to an SD memory card. Then install the SD memory card to the CPU module.
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(4) Switch setting
To use the variable conversion characteristics function, the switch setting is required.

1. Open the "Switch Setting" window.

‘Q Project window = [Intelligent Function Module] = module name = [Switch Setting]

2. Set "Select Function" to "Free Conversion Characteristics Function".

Switch Setting 0010:L60AD2DA2 E

Input Range Setting

Input range

Qutput Range Setting

CH | Output range | HOLD/CLEAR function settin
4 to 20mé

Drive Mode Setting

INormaI (A/D Converter Processing, DfA Converter Processing) Mode LI

Select Function

Select PID Operation Expression

Basic PID Control LI

* Following operations are required to run the function selection as ‘Free
Conversion Characteristics Function'.

1. Create conversion characteristics table.

2. Write the created data to buffer memory by means of FB library.

Free Conversion Characteristics Function is available for Product Information
170420000000000-A or later.

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel |

In the channel where the variable conversion characteristics function is used, operation is performed
according to the range set in "Conversion Characteristics Range Setting". Because the setting values of
"Input range" and "Output range" in "Switch Setting" are ignored, do not change these values from the
default value (4 to 20mA).

However, in the channel where the variable conversion characteristics function is not used, operation is
performed according to the range set in "Switch Setting".

El When "Analog Input" is set for "Conversion Characteristics Table Selection”, the operation in the A/D
conversion channel is performed according to the range set in "Conversion Characteristics Range
Setting". The operation in the D/A conversion channel is performed according to the range set in "Switch
Setting".
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8202 Execution of the variable conversion characteristics function

(1) Registering the conversion characteristics table
Register the conversion characteristics table, which is created in "Create Conversion Characteristics Table" of
GX Works2, and parameter settings for the variable conversion characteristics function to the analog I/O module.
Use the function block (FB) for the conversion characteristics table registration.

The contents registered by the function block (FB) for the conversion characteristics table registration need to be
enabled by turning on and off Operating condition setting request (Y9).

Point/’

If the conversion characteristics table is changed as follows after the conversion characteristics table is registered in the
analog I/0O module, OV/OmA is output on the analog output channel used for the variable conversion characteristics function.
* When the setting of Variable conversion characteristics table selection is changed from analog input to analog I/O.
» When the setting of Variable conversion characteristics table selection is changed from analog output to analog
1/0.
» When the variable conversion characteristics range setting is changed while analog I/O is used in Variable
conversion characteristics table selection.
To enable the new conversion characteristics table, turn on and off Operating condition setting request (Y9).

(a) Analog output enable/disable
Turn on CHO Output enable/disable flag (Y3, Y4) for the channel where the analog output is performed. When
Variable conversion characteristics table selection (Un\G4100) is set to Analog output (1) or Analog I/O (2), the
digital value is converted into an analog value according to the selected conversion characteristics table and

the analog value is output by turning on CHO Output enable/disable flag (Y3, Y4).

When CHO Output enable/disable flag (Y3, Y4) is turned off during D/A conversion, an analog output value
becomes an offset value though the conversion is continued. When CHO Output enable/disable flag (Y3, Y4)
is turned on again, the analog output is resumed.

(b) When a head module is used
The function block (FB) cannot be used for an analog I/0 module connected to a head module.
For how to transfer the conversion characteristics table, which is created in "Create Conversion Characteristics
Table" of GX Works2, and the parameter settings for the variable conversion characteristics function to the
analog I/O module, refer to the following.
How to register data when a head module is used (==~ Page 237, Section 8.20.2 (4))
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(2) Operation of variable conversion characteristics

The following shows the operation of variable conversion characteristics according to the setting of Variable
conversion characteristics table selection.

Point/

If the data stored in the conversion characteristics table is overwritten while the variable conversion characteristics function
is used, the analog I/O module operates according to the new conversion characteristics table.

(a) Analog input

The analog input values which are input in A/D conversion channels (CH1 and CH2) are converted into digital
values based on the factory shipment value. The A/D conversion value is used as an address of the analog
input conversion characteristics table and the data stored in the address is stored in CHO Digital output value
(Un\G11, Un\G12).

EI When the following conversion characteristics table is created

16000 "~

e
Iiiannns

0.000 2.500 5.000 7.500 10.000

Analog input conversion
characteristics table

Address Data

0 0
Analog input I—IT}I Digital value 1 0
2 1
6v » o600 : 1 I_IT}l
Digital value 4 1
kS ! I o Digital value
\ . :
N i IEV ¥ 9600 4000 |— 4000
. ! L
) ! \ ‘u
| . i ,,‘ Digital value
! v
N 15999 14100 el 16000
N 6V 10V 16000 14100 L0
. Analog input L
4000
‘\\___ ____,——" Analog input
No. Description

-

The analog input value is converted into a digital value based on the factory shipment value.

)
2) The address corresponding to the digital value is referred to.
3) The digital value is replaced with the data stored in the conversion characteristics table.
4) Variable conversion characteristics are available.
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When an A/D conversion value is out of the range of the address of the analog input conversion characteristics
table, the digital value corresponding to the maximum or minimum value of the address is output. At that time,
an alarm (alarm code: 1800) occurs.

If the set data of the analog input conversion characteristics table is out of the range, the value of the
conversion characteristics table (-32768 to 32767) is output as a digital value. No error occurs.

Address/data of the analog input conversion characteristics table
Analog input range setting
Minimum Maximum
4 to 20mA
0 to 20mA
0 12000
1to 5V
0to 5V
-10 to 10V -16000
16000
0to 10V 0
4 to 20mA (Extended mode)
-3000 13500
1 to 5V (Extended mode)

When conversion is enabled in a D/A conversion channel, the normal conversion characteristics (slope of a
straight line connecting the offset value and the gain value) are applied. To the conversion speed, the
conversion speed of the variable conversion characteristics function (100us) is applied.
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(b) Analog output

CHO Digital input value (Un\G2003, Un\G2004) is used as an address of the analog output conversion
characteristics table. The data stored in the address is converted into an analog value and the analog value is

output from the D/A conversion channel (CH3 and CH4).

EI When the following conversion characteristics table is created

10.000]

T

/\\

0.000]

-10.000)

-16000

Digital value

-8000 0

8000 16000

CPU module 1000

Analog output conversion
characteristics table
Address Data
0 0 -
Digital value Analog output
N N
1000 8000 » 800 |——» 5V
1001 8010
1002|8020 o
N [ ’/
i :
: :
1 ' e
| , ,+” Analog output
15999 8000 T VA Ay Ny
. 16000 8000
5V

16000
Digital value

No.

Description

The address corresponding to the digital value received from the CPU module is referred to.

The data stored in the conversion characteristics table is converted into an analog value.

Variable conversion characteristics are available.
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When a set digital input value is out of the address range of the analog output conversion characteristics table,
the analog value corresponding to the maximum or minimum value of the address is output. At that time, an
error (error code: 5030) occurs.

When set data is out of the range of the analog output conversion characteristics table, the analog value
corresponding to the maximum or minimum value of the data is output. At that time, a check code is stored in
CHO Set value check code (Un\G2013, Un\G2014) and an error (error code: 600) occurs.

The address storing data outside the range can be checked with Variable conversion characteristics digital
value outside the range address monitor (Un\G4112 to Un\G4113, Un\G4122 to Un\G4123).

Address/data of the analog output conversion characteristics table
Analog output range setting
Minimum Maximum

4 to 20mA
0 to 20mA

0 12000
1to 5V
0to 5V
-10 to 10V -16000 16000

When conversion is enabled in an A/D conversion channel, the normal conversion characteristics (slope of a
straight line connecting the offset value and the gain value) are applied. To the conversion speed, the
conversion speed of the variable conversion characteristics function (100us) is applied.
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(c) Analog /O

The analog values which are input in A/D conversion channels (CH1 and CH2) are converted into digital values

based on the factory shipment value. The A/D conversion value is used as an address of the analog I/O
conversion characteristics table. The data stored in the address is converted into an analog value and the
analog value is output from the D/A conversion channel (CH3 and CH4).
The following shows the correspondence of A/D conversion channels and D/A conversion channels.

* Route 1: The analog input of CH1 and the analog output of CH3 correspond.

* Route 2: The analog input of CH2 and the analog output of CH4 correspond.

El When the following conversion characteristics table is created

10.000]

0.000 ——"/

~10.000f
-10.000

-5.000 0.000 5.000 10.000

@ Conversion characteristics table
Address Data
- -10000 -12800 -
Analog output |T7_| Digital value 15999 12800 Digital value l_‘T}I Analog output
' '
! \
! |
N ! |
N ! H
. ' ,
8000 1600
8001 1600
8002 16001
16000 12800
> » Digital value
RN 10V

No.

Description

-

The analog input value is converted into a digital value based on the factory shipment value.

)
2) The address corresponding to the digital value is referred to.
3) The data stored in the conversion characteristics table is converted into an analog value.
4) Variable conversion characteristics are available.
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When an A/D conversion value is out of the address of the analog I/O conversion characteristics table, the
digital value corresponding to the maximum or minimum value of the address is used. At that time, an alarm
(alarm code: 1800) occurs.

When set data is out of the range of the analog I/O conversion characteristics table, the analog value
corresponding to the maximum or minimum value of the data is output. At that time, a check code is stored in
CHO Set value check code (Un\G2013, Un\G2014) and an error (error code: 600) occurs.

The address storing data outside the range can be checked with Variable conversion characteristics digital
value outside the range address monitor (Un\G4112 to Un\G4113, Un\G4122 to Un\G4123).

Analog input range setting/analog output Address/data of the analog I/0O conversion characteristics table
range setting Minimum Maximum
4 to 20mA
0 to 20mA
0 12000
1to 5V
0to 5V
-10 to 10V -16000 16000
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(3) Checking the status of the variable conversion characteristics function

The status of the variable conversion characteristics function can be checked with the following buffer memory

areas.
Item Buffer memory address Description Reference
Variable conversion characteristics Route 1: 4110 The digital value converted from an analog value based on the Page 401,
conversion value monitor Route 2: 4120 factory shipment value is stored in this area. Appendix 2 (69)
Variable conversion characteristics digital | Route 1: 4111 The digital value of the conversion characteristics table currently | Page 401,

value monitor

Route 2: 4121

being converted is stored in this area.

Appendix 2 (70)

Variable conversion characteristics digital
value outside the range address monitor

Route 1: 4112 to 4113
Route 2: 4122 to 4123

The buffer memory address of the conversion characteristics
table where the digital value out of the setting range is set is
stored in this area in 32-bit signed binary. If multiple digital
values out of the setting range are detected, only the buffer
memory address of the conversion characteristics table where
the out-of-range value is firstly detected is stored.

Page 402,
Appendix 2 (71)

Variable conversion characteristics
warning address monitor

Route 1: 4114 to 4115
Route 2: 4124 to 4125

The buffer memory address of the conversion characteristics
table where a warning has occurred is stored in this area in 32-
bit signed binary. If a warning has occurred in multiple digital
values, only the buffer memory address of the conversion
characteristics table where the first warning occurred is stored.

Page 403,
Appendix 2 (72)
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(4) How to register data when a head module is used
For how to transfer the conversion characteristics table, which is created in "Create Conversion Characteristics
Table" of GX Works2, to the analog I/0 module, refer to the following.
» Setting procedure

1. Write the conversion characteristics table and the parameter setting for the variable conversion
characteristics function to the file register (ZR) of the CPU module on the master station side
using "Create Conversion Characteristics Table" of GX Works2.

2. Transfer the data from the file register (ZR) to the analog I/O module connected to the head module
using the ZP.REMTO instruction.

At this time, register the conversion characteristics table first. Then change the setting of A/D conversion
enable/disable setting (Un\GO0), D/A conversion enable/disable setting (Un\G2000), Variable conversion
characteristics table selection (Un\G4100), and Variable conversion characteristics range setting

(Un\G4101).
Power supply module (Q62P) Power supply module (L61P)
CPU module (Q10UDHCPU) Head module (LJ72GF15-T2)
Master/local module (QJ71GF11-T2) Analog I/0 module (L60AD2DA2)
Input module (QX10) Input module (LX40C6)
Output module (QY40P) Output module (LY10R2)
END cover (L6EC)
X/YOO  X/Y20  X/Y30 X/Y1000 X/Y1010 X/Y1020
to to to to to to
XIYIF  XIY2F  X/Y3F X/Y100F  X/Y101F  X/Y102F

Master station (Station No.0) Ethernet cable (1000BASE-T) Intelligent device station (Station No.1)

Network No.1

» Index setting for the ZR device

‘@ Project window = [Parameter] = [PLC Parameter] = "Device"

Indexing Setting for ZR. Device
32Bit Indexing

* UseZ z |18 After (0 — 18)

" UseZZ
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The following table lists the devices used in the program.

Device Description
M1000 Command to write the parameter setting for the variable conversion characteristics function
M1001 Device to check write completion of the parameter setting for the variable conversion
M1002 characteristics function
M1003 Normal write completion of the parameter setting for the variable conversion characteristics
function
M1004 Command to write the conversion characteristics table
M1005
Device to check write completion of the conversion characteristics table
M1006
M1007 Device for repetitive control of the command to write the conversion characteristics table
M1008 Final completion of conversion characteristics table write
ZRO0 to ZR1 File register storing the parameter setting for the variable conversion characteristics function
ZR100 to ZR32100 File register storing the conversion characteristics table

* Program

Write the parameter settings stored in ZRO to ZR1 to the
buffer memory areas 4100 to 4101.
M1000
f———-{zPREMTO "1 K1 K1 Ho K4100  ZRO K2 M1001  J
REMTO instruction #1 completion check
M1001 M1002
—1 F

[SET M1003 ]

M1003
— [SET mi004 1
{DMOV KO 718 1
Write the parameter settings stored in ZR100 to ZR32100 to the
buffer memory areas 5000 to 37000.
Complete it by writing the settings 321 times, 100 points of them for each time.
M1004  M1007
— ZP.REMTO "1 K1 K1 HO K5000Z18 ZR100Z18 K100 M1005 1

[SET M1007 ]

REMTO instruction #2 completion check
M1004 M1005 M1006
| || |

f i1 rds [RST mi007 1
{D+ K100 z18 1
[D>= z18 K32100 ] [RST M1004 ]

[SET M1008 ]

[END 1
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8.21 Variable Conversion Characteristics Function + Variable
Arithmetic Function

The variable conversion characteristics function and the variable arithmetic function can be used together. This
function executes the operation for digital values converted according to variable conversion characteristics with
polynomial expressions registered by users.
The variable conversion characteristics function + variable arithmetic function is available only when "Free Conversion
Characteristics Function + Free Operation Function" is set for "Select Function" in the switch setting.
For the setting procedure of "Select Function", refer to the following.

» Switch setting (==~ Page 241, Section 8.21.1 (3))
When the variable conversion characteristics function + variable arithmetic function is used, the conversion speed of
A/D conversion channels is 160us/channel and that of D/A conversion channels is 320us/2 channels.

(1) Operation difference depending on the conversion characteristics table for
use

Depending on the conversion characteristics table set in Variable conversion characteristics table selection
(Un\G4100), the operation of the variable conversion characteristics function + variable arithmetic function varies.

(a) When the analog input conversion characteristics table is selected
In A/D conversion channels, the converted value according to the analog input conversion characteristics table
is stored in CHO Digital output value (Un\G11, Un\G12). By setting CHO Digital output value (Un\G11,
Un\G12) for a polynomial expression as a term, the operation can be executed for values converted according
to the conversion characteristics table.
When conversion is enabled for a D/A conversion channel, operation results can be converted to analog output
values.

(b) When the analog output conversion characteristics table is selected
In D/A conversion channels, the data referred to from the analog output conversion characteristics table is
stored in Variable conversion characteristics digital value monitor (Un\G4111, Un\G4121). By setting Variable
conversion characteristics digital value monitor (Un\G4111, Un\G4121) for a polynomial expression as a term,
the operation can be executed for the data referred to from the conversion characteristics table, the operation
results are converted into analog values, and the analog values are output.

(c) When the analog I/0 conversion characteristics table is selected
In A/D conversion channels, the converted value according to the analog I/O conversion characteristics table is
stored in CHO Digital output value (Un\G11, Un\G12). By setting CHO Digital output value (Un\G11, Un\G12)
for a polynomial expression as a term, the operation can be executed for values converted according to the
conversion characteristics table.
In D/A conversion channels, operation results are converted into analog values and the analog values are
output.
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(2) Procedure for using the variable conversion characteristics function + variable
arithmetic function

The following shows how to use the variable conversion characteristics function + variable arithmetic function.

Setting up the initial settings for the variable
conversion characteristics function |} --- oo oo oo
+ variable arithmetic function

Creating a conversion characteristics table

Setting the parameters of the variable conversion
characteristics function

Writing the conversion characteristics table into the file
register (ZR) or the CSV file

Creating arithmetic expression data

v

Writing into the file register (ZR)

Switch setting and basic setting

Executing the variable conversion
characteristics function + b oo iAo
variable arithmetic function

Registering the conversion characteristics table and the parameter
settings of the variable conversion characteristics function

Registering the arithmetic expression data

End

(3) Restrictions and precautions on the variable conversion characteristics

function + variable arithmetic function
Refer to the following.
» Restrictions and precautions on the variable arithmetic function (==~ Page 195, Section 8.18.4 (2))
» Restrictions and precautions on the variable conversion characteristics function (==~ Page 214, Section
8.19.3 (2))



CHAPTER 8 FUNCTIONS

8.21.1 Initial setting of the variable conversion characteristics
function + variable arithmetic function

The variable conversion characteristics function + variable arithmetic function execute the following items as the initial
setting. Before executing the variable conversion characteristics function + variable arithmetic function, execute the
procedures described in this section.

(1) Creating and registering a conversion characteristics table
Create a conversion characteristics table in "Create Conversion Characteristics Table" and register the table
using the function block (FB) in the analog I/O module. For details, refer to the following.
« Initial setting of the variable conversion characteristics function (=5~ Page 218, Section 8.20.1)

(2) Creating and registering arithmetic expression data
Create arithmetic expression data in "Create Operation Expression" and register the data using the function block
(FB) in the analog 1/0 module. For details, refer to the following.
« Initial setting of the variable arithmetic function (==~ Page 197, Section 8.19.1)
When arithmetic expression data has been saved in the flash memory, operation is started with the saved setting.

(3) Switch setting

To use the variable conversion characteristics function + variable arithmetic function, the switch setting is
required.

1. Open the "Switch Setting" window.

‘@ Project window = [Intelligent Function Module] = module name = [Switch Setting]

2. Set "Select Function" to "Free Conversion Characteristics Function + Free Operation Function”.

Switch Setting 0010:L60AD2DA2 =

Input Range Setting

CH |nput range
CH1  [EXGRe
CHZ |4 to 20mé

Qutput Range Setting

CH Output range HOLD/CLEAR function setting
CH3 | 4to 20ma CLEAR

CH4  EXGRE CLEAR

|I‘-lo|'ma| (A/D Converter Processing, DfA Converter Processing) Mode J
Select Function

Free Conversion Characteristics Function + Free Operation Function -

|Basic PID Control J

* Set the operation expression data and the conversion characteristics table to
run the function selection as ‘Free Conversion Characteristics Function + Free
Operation Function'.

Free Conversion Characteristics Function + Free Operation Function is available
for Product Information 170420000000000-A or later.

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK | Cancel
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(4) Operating condition setting request
When the parameter setting is written to the buffer memory of this module with a program, turn on and off
Operating condition setting request (Y9) to enable the setting. (When the parameter setting of GX Works2 is
configured and intelligent function module parameters are written to the CPU module, turning on and off
Operating condition setting request (Y9) is not required.)

(5) Analog output enable/disable
Turn on CHO Output enable/disable flag (Y3, Y4) for the channel where the analog output is performed.
When CHO Output enable/disable flag (Y3, Y4) is turned on, Variable arithmetic value for analog output
(Un\G4003, Un\G4007) is output in analog.
When CHO Output enable/disable flag (Y3, Y4) is turned off during an operation, an analog output value
becomes an offset value though the operation is continued. When CHIO Output enable/disable flag (Y3, Y4) is
turned on again, the analog output is resumed.
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8.21.2 Operation of the variable conversion characteristics function
+ variable arithmetic function

Depending on the setting of Variable conversion characteristics table selection (Un\G4100), the operation varies.

(1) Analog input

EI When the following arithmetic expression and conversion characteristics table are created
Arithmetic expression: CH1 Digital output value x 0.75 + 400

16000 .~

3000 /

|

0.000 2.500 5.000 7.500 10.000
[Variable conversion characteristics] [Variable arithmetic]
Analog input conversion characteristics table
Address Data

0 0

1 0

2 1

3 1 Arithmetic result
4 1 Variable arithmetic value
' CHO Digital output value for analog output
Analog input Digital value \ (Un\G11, Un\G12) Arithmetic expression (Un\G4003, Un\G4007) Analog output
[ v "+ 9600 |+ 9600 4000 |—»] 4000 } »  (4000) x 0.75 + 400 3400 2.125V
\‘\ 1 1 \Variable conversion characteristics Variable arithmetic value
v digital value monitor (Un\G4000 to Un\G4001
\ 15999 14100 R
N Un\G4111, Un\G4121
N 16000 14100 ( ) Un\G4004 to Un\G4005)
N . E
__--"" Digital value
16000
4000
6V 10V
Analog input
No. Operation

The analog values which are input in A/D conversion channels (CH1 and CH2) are converted into digital values based on the factory
shipment value.

(1)

The A/D conversion value is used as an address of the analog input conversion characteristics table and the data stored in the address is
(2) stored in CHO Digital output value (Un\G11, Un\G12). The same value as that of CHO Digital output value (Un\G11, Un\G12) is also stored
in Variable conversion characteristics digital value monitor (Un\G4111, Un\G4121).

By setting CHO Digital output value (Un\G11, Un\G12) or Variable conversion characteristics digital value monitor (Un\G4111, Un\G4121) for
a polynomial expression as a term, the operation is executed for values converted according to the conversion characteristics table.
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®) The operation result is stored in Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to Un\G4005) and Variable arithmetic value for
analog output (Un\G4003, Un\G4007).

@) When conversion is enabled in D/A conversion channels (CH3 and CH4), the operation result is converted into an analog value and the

analog value is output.
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(2) Analog output

El When the following arithmetic expression and conversion characteristics table are created

Arithmetic expression: Variable conversion characteristics digital value monitor x 0.75 + 400

10.000]

0.000]

]

-10.000)

-16000

-8000

8000 16000

[Variable conversion characteristics] [Variable arithmetic]
Analog output conversion
characteristics table ariable conversion Arithmetic result
Address Data - . . .
Digital input characteristics Variable arithmetic value
value - 0 0 digital value monitor for analog output
Digital value (Un\G4111, Un\G4121) Arithmetic expression (Un\G4003, Un\G4007) Analog output
[1000 F—+— 1000 | 1000 8000 — 8000 | »[(8000) x 0.75 + 400 6400
CPU \‘\ 1001 8010 4 Variable arithmetic value
module 1002 8020 K (UNM\G4000 to Un\G4001,
\ i ! ! Un\G4004 to Un\G4005)
Y\ . ! /
\\ 1 ' Il
\ ! ' l
1L : L
15999 8000
16000 8000 |
Analog output
L2 A N '
I
I
|
5V d \
(8000) | /! !
I
E L,
1000 16000
Digital value
No. Operation
) The data of CHO Digital input value (Un\G2003, Un\G2004) is used as an address of the analog output conversion characteristics table and
the data stored in the address is stored in Variable conversion characteristics digital value monitor (Un\4111, Un\G4121).
By setting Variable conversion characteristics digital value monitor (Un\G4111, Un\G4121) for a polynomial expression as a term, the
@ operation can be executed for the data referred to from the conversion characteristics table.
The operation result is stored in Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to Un\G4005) and Variable arithmetic value for
analog output (Un\G4003, Un\G4007).
3) The operation result is converted into an analog value and the analog value is output from D/A conversion channels (CH3 and CH4).

Point/’

In the variable conversion characteristics function + variable arithmetic function, Variable arithmetic value for analog output
(Un\G4003, Un\G4007) is a target of check code detection because the operation result of a polynomial expression is

converted from a digital value into an analog value. Thus, Variable conversion characteristics digital value outside the range
address monitor (Un\G4112 to Un\G4113, Un\G4122 to Un\G4123) is disabled.
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(3) Analog I/O

El When the following arithmetic expression and conversion characteristics table are created
Arithmetic expression: CH1 Digital output value x 0.75 + 400

10.000]

- //
-10.000)
-10.000 -5.000 0.000 5.000 10.000
[Variable conversion characteristics] [Variable arithmetic]
Analog input and output conversion characteristics table
Address Data
0 0
0
2 1
3 1 Arithmetic result
4 1 Variable arithmetic value
' CHO Digital output value for analog output
Analog input Digital value \ (Un\G11, Un\G12) Arithmetic expression (Un\G4003, Un\G4007) Analog output
[ v " 9600 |-+ 9600 4000 |—»] 4000 } » (4000) x 0.75 + 400 3400 2.125V
N 1 . | \Variable conversion characteristics Variable arithmetic value
\ 15999 14100 digital value monitor (Un\G4000 to Un\G4001,
. 16000 12100 (Un\G4111, Un\G4121) Un\G4004 to Un\G4005)
N . k7
\\\\ T " Analog output
10V
2.5V
(4000) N
6V 10V
Analog input
No. Operation

The analog input values which are input in A/D conversion channels (CH1 and CH2) are converted into digital values based on the factory
shipment value.

()

The A/D conversion value is used as an address of the analog I/0O conversion characteristics table and the data stored in the address is
(2) stored in CHO Digital output value (Un\G11, Un\G12). The same value as that of CHO Digital output value (Un\G11, Un\G12) is also stored
in Variable conversion characteristics digital value monitor (Un\G4111, Un\G4121).

By setting CHO Digital output value (Un\G11, Un\G12) or Variable conversion characteristics digital value monitor (Un\G4111, Un\G4121) for
a polynomial expression as a term, the operation is executed for values converted according to the conversion characteristics table.

3

®) The operation result is stored in Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to Un\G4005) and Variable arithmetic value for
analog output (Un\G4003, Un\G4007).

(4) The operation result is converted from a digital value to an analog value and the analog value is output.

Point />

In the variable conversion characteristics function + variable arithmetic function, Variable arithmetic value for analog output
(Un\G4003, Un\G4007) is a target of check code detection because the operation result of a polynomial expression is
converted from a digital value into an analog value. Thus, Variable conversion characteristics digital value outside the range
address monitor (Un\G4112 to Un\G4113, Un\G4122 to Un\G4123) is disabled.
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8.22 PID Control Function

PID control

Using this function, an analog input signal from a sensor (such as pressure and flow rate) is input to the module as the
process value (PV) (16-bit signed binary) and the PID operation is performed in the module so that the input value
reaches the set value (SV). The manipulated value (MV) calculated in the PID operation is output to an external
operation device as an analog value of current or voltage.
Because the PID control is performed with the operation cycle of 200us/CH, the control can be applied to a field which
requires high-speed control such as the forming field.
The PID control function is available only when "PID Control Function" is set for "Select Function" in the switch setting.
For the setting procedure of "Select Function", refer to the following.

» Switch setting (==~ Page 258, Section 8.22.1 (1) (a))

CPU module Analog I/O module
gty
! Buffer memory i
1
1 1
: Input signal :
! correction !
! processing . | o
(]
! Process |3 Loopl |« J CH1 |« nput from a sensor
! value (PV) | € ~
] <4 1] > T
| 2 o !
i 5 8 Loop2 !
i PID 5 o ! Current or
1| operation =
Ucorrection [| &  [Manipulated| o __ voltage output
|| processing o value (MV) o> Loop1 » CH3
: a) MEE
: o [0] I £ g :
utput signall| € =
i correction (|2 | Loop2 !
: processing :
! Set value < i
Initial | Y \ @ | Loopt : v
setting 1 > g i
(o |3 :
instruction): = Loop2 | -
): & | Controlled object
i i
] I
] |
] ]
1 1
| i
e i

Two loops can be used for the PID control. A loop consists of an analog input channel and an analog output channel.
The following channels are used for each loop.

Loop Analog input channel Analog output channel
Loop 1 CH1 CH3
Loop 2 CH2 CH4
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CHAPTER 8 FUNCTIONS

(1) Restrictions and precautions on the PID control function

The PID control function has the following restrictions and precautions.

(a) Input range setting
The user range cannot be used. When executing the PID control function, use a range other than the user

range. For the setting procedure of the input range, refer to the following.
Switch setting (=5~ Page 258, Section 8.22.1 (1) (a))

(b) Output range setting
The user range cannot be used. When executing the PID control function, use a range other than the user

range. For the setting procedure of the output range, refer to the following.
Switch setting (=5~ Page 258, Section 8.22.1 (1) (a))

(c) Drive mode setting
When using the PID control function, set "Normal (A/D Converter Processing, D/A Converter Processing)
Mode" for "Drive Mode Setting" in the switch setting.

(d) Select function

When using the PID control function, set "PID Control Function" for "Select Function" in the switch setting.

(e) Select PID operation expression
Set the arithmetic expression of the PID control to be used for "Select PID Operation Expression" in the switch
setting.
* To use the basic PID control, select "Basic PID Control".
+ To use the two-degree-of-freedom PID control, select "2 Freedom PID Control" or "2 Freedom PID Control

(Variable Speed Integration)".
» To use the variable speed integral function, select "Basic PID Control (Variable Speed Integration)" or "2
Freedom PID Control (Variable Speed Integration)".

(f) Analog output HOLD/CLEAR function
For the combination of the analog output status when the PID control function is used, refer to the following.
PID control (==~ Page 129, Section 8.14 (1) (d))

uonound jo)uo) aid 22’8

(g) A/D conversion enable/disable setting
Enable conversion in the A/D conversion channel on the target loop. When conversion is disabled, the PID
control is not performed.

(h) Averaging process setting
When the PID control function is used, the moving average can be set as the averaging processing method.
(When another method is set, the module performs the sampling processing.)
When the averaging processing is set, the averaged value is used as the process value (PV) to perform the
PID control.

(i) Input signal error detection function
Set the input signal error detection setting for the channels where A/D conversion is performed in the same
way as for normal output.

(j) Scaling function (A/D conversion)
Set the scaling enable/disable setting to be enabled for the channels where A/D conversion is performed in the
same way as for normal output.
The process value (PV) used in the PID operation is CHO Digital output value (Un\G11, Un\G12) before scale
conversion.
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(k) Logging function
The logging function and PID control function cannot be selected at the same time. When executing the PID
control function, set "PID Control Function" for "Select Function" in the switch setting.

(I) DI/A conversion enable/disable setting
Enable conversion in the D/A conversion channel on the target loop. When conversion is disabled, the PID
control is not performed.

(m)Warning output function
The warning detection target when the PID control function is used is Output conversion value (Un\G4302,
Un\G4382).

(n) Scaling function (D/A conversion)
The scaling function (D/A conversion) cannot be used when the PID control function is selected. To execute the
PID control function, disable the scaling function (D/A conversion).
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(2) PID control

The PID control is performed as follows.

A4
Input signal S
correction processing
v
Reading the
process value (PV) " 2)
v
PID operation )
correction processing 3)
v
Performing 4
PID operation - 4)
A
Output correction
processing *9)
v
Outputting the
manipulated T 0 B)
value (MV)

No. Description

1) The correction processing is performed for the result of the A/D conversion of the analog signal input from various sensors.

2) The result of the input signal correction processing is read as the process value (PV) and the value is stored in CHO Digital
output value (Un\G11, Un\G12).

3) The correction processing is performed for the PID operation.

4) The PID operation is performed according to the set value (SV) and process value (PV).

5) The F:orrection processing is performed for the result calculated by the PID operation and the value is converted into a
manipulated value (MV).

6) The manipulated value (MV) after the output correction processing is converted into an analog value and the analog value is

output.
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(3) PID control method

In the PID control function, two types of control, basic PID control and two-degree-of-freedom PID control, can be

used.

(a)

(b)

Basic PID control
In this method, control is performed with the combination of the proportional action (P action), integral action (|
action), and derivative action (D action).

Two-degree-of-freedom PID control

In this method, the feedforward compensation element is added to the basic PID control.

In the basic PID control, when the PID constants are set to improve the "response to changes of the set value
(SV)", the "response to disturbances" deteriorates. On the other hand, when the PID constants are set to
improve the "response to disturbances", the "response to changes of the set value (SV)" deteriorates. In the
two-degree-of-freedom PID control, both the disturbance suppression and the characteristics to follow the set
value (SV) can be optimized by adjusting two-degree-of-freedom parameters.

In the two-degree-of-freedom PID control, the characteristics can be changed by adjusting alpha (feedforward
proportion) and beta (feedforward derivation) of the two-degree-of-freedom parameters after setting the PID
constants.

When alpha and beta of the two-degree-of-freedom parameters are changed from the default value (alpha = 0,
beta = 1), the control is performed as follows.

Adjustment Operation

The performance to follow the set value (SV) decreases.

The manipulated value (MV) does not change suddenly when the set
When a larger value is set for alpha value (SV) is changed. Therefore, this adjustment is effective for a
control where an overshoot is not allowed or a response is sent slowly
to prevent shock to the final control element or controllers.

The effect of the derivative action to the deviation (difference between
When a smaller value is set for beta the set value (SV) and process value (PV)) becomes large and the
performance to follow the set value (SV) increases.

Set value,

process value
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A

When a smaller value than the default value is set for alpha,
or a smaller value than the default value is set for beta

—

Set value

When a larger value than the default value is set for alpha,
or a larger value than the default value is set for beta

v

Time

When alpha and beta of the two-degree-of-freedom parameters are set to the default value (alpha = 0, beta =
1), the same PID operation as the basic PID control is performed.
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(4) Forward action and reverse action
The forward action increases the manipulated value (MV) when the process value (PV) becomes greater than the

set value (SV).
The reverse action increases the manipulated value (MV) when the process value (PV) becomes smaller than

the set value (SV).
For both the forward action and reverse action, as the difference between the set value (SV) and process value

(PV) is larger, the manipulated value (MV) increases.

Reverse action Forward action
Set A Set 4
value,
value
’ process
r
process Set value value

value

\ / Process value

Process value

Set value
» >
Time Time

(5) Correction processing
This processing corrects the following items when the required control cannot be achieved only with the basic

PID control or two-degree-of-freedom PID control.

Correction processing Description

The analog input value converted into a digital value is corrected.
Input signal The analog I/0 module has the following function.
« Digital filter function (==~ Page 252, Section 8.22 (5) (a))

The analog I/0 module automatically corrects the arithmetic expression according to the set value (SV)
and process value (PV). When the basic PID control or two-degree-of-freedom PID control cannot
improve the response to disturbances or the response to changes of the set value (SV), this processing
enables more detailed adjustment.

The analog I/0 module has the following functions.

« PID control function with a gap (==~ Page 252, Section 8.22 (5) (b))

« Variable speed integral function (=~ Page 253, Section 8.22 (5) (c))

« Anti-reset windup function (==~ Page 255, Section 8.22 (5) (d))

PID operation

uonound jo)uo) aid 22’8

The numerical value correction processing is performed for the manipulated value (MV) obtained through
the PID operation. The corrected manipulated value (MV) is converted into a digital value within the
analog output range and the digital value is stored in Output conversion value (Un\G4302, Un\G4382).
Output signal Output conversion value (Un\G4302, Un\G4382) is converted into an analog value and the analog value
is output from the D/A conversion channel.

The analog I/0 module has the following function.

« Output shifting amount to conversion value (==~ Page 256, Section 8.22 (5) (e))
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(a) Digital filter function
The digital filter (exponent filter) processing is performed after an analog input value is converted into a digital
value. The digital filter can be used as a filter to remove noise of the process value (PV).
The digital filter processing is performed with the following expression. The value for which the digital filter
processing was performed is treated as the process value (PV) used for the PID operation.
* PV, =PV +ax (PVy,.1-PV)

Symbol Description
a Filter coefficient
PV Current digital output value
PVi, Current filter value
PVi, 4 Filter value in the previous cycle

(b) PID control function with a gap
This function changes the output gain (K) to the gap gain (GG) when the deviation is within the range of the gap
width (GW). Thus, this function can be used for suppressing vibration of the manipulated value (MV) when the
deviation becomes small.
The gain (Kp) to be used in the operation is calculated with the output gain (K) and Proportional gain (P) setting
(Un\G4323, Un\G4403) by the following calculation formula.

* Kp=KxP

The output gain (K) is calculated by the calculation formula listed in the table below. In that formula, EV
indicates the deviation (%), GW indicates the gap width (%) (ratio of the gap width to the deviation), and GG
indicates the gap gain.

Condition Output gain (K)
GW = 0 (default) 1
|[EV| < GW GG
GW=>0 -
EVI> GW K =q- (17GG)xGW
| EV |

The following shows the operation when the PID control function with a gap is used.

Standard PID control When the PID control function with a gap is used
Set A Set 4
value, value,
process Set value ProCess [~===="--TTT-TTooooooooooo————————-
value value | _____ [ A
Process value Set Process
value value

When the value is within the
set range, the vibration is
suppressed by correcting
the manipulated value.

4

»

. g »
Time Time

252



(c) Variable speed integral function

CHAPTER 8 FUNCTIONS

In the standard PID control, setting a small value as the integral constant to improve the performance of the
process value (PV) to follow the set value (SV) causes an overshoot or vibration of the system. To prevent this
problem, this function automatically corrects the integral elements of the manipulated value (MV) according to

the deviation value.

Standard PID control

When the variable speed integral function is used

Set 4
value,
process
value

Set value

Process value

»

—>
Time

Set oo ______
value,
process y_
value

Process f\yhen the value is within
value the set range, the correction
function is cleared to
improve the performance
to follow the set value.

When the deviation is large, the correction is
made to prevent the manipulated value
from being too large. _

—
Time

When the deviation is large, the integral constants of the manipulated value (MV) are corrected to reduce the
effect. Thus, the overshoot and vibration of the system are reduced. When the deviation is small, the effect is
increased to improve the performance of the process value (PV) to follow the set value (SV).

Integral elements of the
manipulated value (MV)
A

N, 2

3)

4+—P——— P ——

» Deviation [EV|
No. Operation
1) When the deviation is equal to or less than the judgment value B, the operation of the integral elements resumes to improve the
performance of the process value (PV) to follow the set value (SV).
2) When the deviation is equal to or more than the judgment value B and is equal to or less than the judgment value (A + B), the
integral elements are automatically corrected according to the deviation value.
3) When the deviation is equal to or more than the judgment value (A + B), the operation of the integral elements stops to reduce
the overshoot and the vibration of the system.
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When the variable speed integral judgment value A is set to 0, whether to execute the operation of the integral
elements of the manipulated value (MV) or not is determined by the deviation value.

Integral elements of the

manipulated value (MV)
A

1) 2)
“ Ll

<
<

» Deviation|EV/|
B

No. Operation

When the deviation is equal to or less than the judgment value B, the operation of the integral elements resumes to improve the
performance of the process value (PV) to follow the set value (SV).

When the deviation is equal to or less than the judgment value (A + B), the operation of the integral elements stops to reduce the

2
) overshoot and the vibration of the system.
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(d) Anti-reset windup function
When the deviation is too large for a long time, the integral elements of the manipulated value (MV) are
accumulated and the operation result of the manipulated value (MV) exceeds the upper limit or lower limit value
of output. When the set value (SV) is changed and the direction of the deviation is changed in this state, the
operation to restore the manipulated value (MV) for the excess of the upper limit value or lower limit value is
performed. The time until the direction change of the manipulated value (MV) extends for the time of this
operation. This phenomenon is called the reset windup.
The anti-reset windup function suppresses the reset windup. When the manipulated value (MV) exceeds the
output upper limit value or output lower limit value, it is adjusted to the output upper limit value or output lower
limit value. In addition, to enable immediate response to an inversion of the deviation, the operation of the
integral elements of the manipulated value (MV) in the direction of the excess stops automatically when the
output limit is exceeded.
Since the anti-reset windup function is performed automatically, the setting is not required.

Deviation
A
» T
1
1
]
1
1
1
]
E
Manipulated 1)/{\
value (MV) <
|
I 1
P =
100% Ty !
!
oo
N
N
Y
0% o
s
S
-
c
3
Q
Symbol Description 5
=}

Indicates the operation without the measure against the reset windup.
(A) When the direction of the deviation changes from the increasing direction to the decreasing direction (part 1)) or from the
decreasing direction to the increasing direction (part 2)), the response of the manipulated value (MV) delays.

Indicates the operation with the measure against the reset windup.

When the manipulated value (MV) exceeds the upper or lower limit value, it is adjusted to the upper or lower limit value (part 1)'
and 2)') to prevent the reset windup.

When the manipulated value (MV) falls within the output range, the operation of the integral elements resumes.

(B)
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(e) Output shifting amount to conversion value

This function adds (shifts) a set output shifting amount to conversion value to Output conversion value
(Un\G4302, Un\G4382).

This function is used to correct the gap between the input characteristics of a control target and the analog
output value of the analog I/O module.

El The following shows an example where Output conversion value (Un\G4302, Un\G4382) is shifted in the
increasing direction. As shown in this example, Output shifting amount to conversion value (Un\G4340,
Un\G4420) is added and the output conversion value is shifted in the increasing direction.

Output conversion value

Time

/ Output conversion value
after numerical processing

N / Current output conversion value
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(6) Setting the manual mode as the control mode

In the manual control, the manipulated value (MV) is not automatically calculated by the PID operation. Instead,
the value is set by users manually.

The control is performed normally in the automatic mode where the analog /0 module automatically performs
the PID control. However, any manipulated value (MV) can be output by changing the setting of Control mode
switching (Un\G4320, Un\G4400) to Manual mode (1) and setting MAN output setting (Un\G4339, Un\G4419).

(7) Adjusting the PID constants using the auto tuning

With this function, the analog I/O module sets an optimal PID constants automatically.

In the auto tuning, the ON/OFF operation of the control output is performed. The PID constants are calculated
according to the hunting cycle and amplitude generated when overshoots and undershoots of the process value
(PV) to the set value (SV) are repeated.

The first overshoot and

Process value :
undershoot are ignored.

(PV) i i
A | | During data collection |
1 1 1 1 1
] ] ] ]
1 1 1 1 | 1
Setvalue | | : : : A\ , A\
V) | | | 8 | j L
1 1 1 1 1
' Process value (PV) ! ! ! ! i ! !
E E E E E : P R
| | | | | ! | | =
1 1 1 1 1 | ] 1
i i i i : ! b
| ON/OFF operation |« 1) > < 2) >t 3) ——»
Manipulated| ! ! ! i | ! !
value(MV) | | | | i b
A | | | | | | |
1 _: _____
1
1

F———

1
! »
T »

1
Auto tuning in execution

Manual mode Manual mode

. ARSI N

A
v
A

Moving the process value (PV) closer
to the set value (SV) by adjusting the
manipulated value (MV) so that the
process becomes stable.

uonound jo)uo) aid 22’8

Auto tuning started Auto tuning completed

In the auto tuning, the proportional gain (P), integral time (1), and derivative time (D) used in the PID operation are
calculated. After the auto tuning is completed, the PID constants are stored in the following addresses.

Address
PID constants
Loop 1 Loop 2
Proportional gain (P) Un\G4323 Un\G4403
Integral time (1) Un\G4324, Un\G4325 Un\G4404, Un\G4405
Derivative time (D) Un\G4326 Un\G4406
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8.22.1 Initial setting of the PID control function

To perform the PID control function, configure the initial setting by performing the following operations.
» Switch setting and basic setting (==~ Page 258, Section 8.22.1 (1))
» Parameters of the PID control function (==~ Page 260, Section 8.22.1 (2))
« CHO Output enable/disable flag (Y3, Y4) (I~ Page 262, Section 8.22.1 (3))

(1) Switch setting and basic setting

To use the PID control function, the switch setting and basic setting are required.

Item Reference

Input Range Setting

Output Range Setting
Page 258, Section 8.22.1 (1) (a)

Switch Setting
Select Function

Select PID Operation Expression

A/D conversion enable/disable setting
Page 259, Section 8.22.1 (1) (b)

Basic setting
D/A conversion enable/disable setting

(a) Switch setting
1. Open the "Switch Setting” window.

\@ Project window = [Intelligent Function Module] = module name = [Switch Setting]

2. set "Input Range Setting" of CH1 and CH2 to a value other than "User Range Setting". Set "Output
Range Setting" of CH3 and CH4 to a value other than "User Range Setting".

Switch Setting 0010:L60AD2DA2 =

Input Range Setting

CH |nput range
CH1  [EXGRe
CHZ |4 to 20mé

Qutput Range Setting

CH Clutput range HOLD/CLEAR function setting
CH3  |[EXGReEty CLEAR

CH4 | 4to 20ma CLEAR

3. Sset "Select Function" to "PID Control Function". Set the arithmetic expression of the PID control

to be used for "Select PID Operation Expression™.

Select Function

|PID Control Function j

Select PID Operation Expression

|Basic PID Control ~|

* PID Control Function is available for product information 171120000000000-A or
later.

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC
parameter contains an out-ofrange value.

oK | Cancel
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(b) Basic setting
1. Inthe parameter setting of GX Works2, set "A/D conversion enable/disable setting" and "D/A
conversion enable/disable setting" of the corresponding loop to "0: Enable".

‘“@ Project window = [Intelligent Function Module] = module name
= [Parameter_(A/D_Conversion)] and [Parameter_(D/A_Conversion)]

2. Setthe following items as needed.

Item Application
Averaging process setting
Basic settin - Set this item to reduce the effects of rapid change in the
9 Time Average/Count analog input value on the PID control.
Average/Moving Average
Input signal error detection setting
Input signal error . .
detection Input signal error detection setting | Set this item to detect an error of the analog input value.
Parameter_(A/D_C value
onversion) A/D conversion scaling
enable/disable setting
Scaling function A/D conversion scaling upper limit | Set this item to monitor the result of the scale conversion
(A/D conversion) value of the process value (PV).
A/D conversion scaling lower limit
value
Warning output setting
Parameter_(D/A_C | Warning output - . Set this item to detect an error of the manipulated value
) . Warning output upper limit value
onversion) function (MV).
Warning output lower limit value

uonound jo)uo) aid 22’8
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(2) Parameters of the PID control function

1. Setthe cycle for the PID control in Control cycle setting (Un\G4321, Un\G4401).
Item Setting range
Control cycle setting (Un\G4321, Un\G4401) 2 to 60000 (0.2 to 6000.0ms)
2. Setthe proportional gain (P) for the PID control in Proportional gain (P) setting (Un\G4323,
Un\G4403).
Item Setting range
Proportional gain (P) setting (Un\G4323, Un\G4403) 1 to 10000 (0.01 to 100.00)

Set the integral time (l) for the PID control in Integral time (1) setting (Un\G4324 to Un\G4325,
Un\G4404 to Un\G4405).

Item Setting range

Integral time (1) setting (Un\G4324 to Un\G4325, Un\G4404 to

0 to 300000 (0.00 to 3000.00s)

Un\G4405)

Set 0 to perform the P control or PD control.

4. Set the derivative time (D) for the PID control in Derivative time (D) setting (Un\G4326, Un\G4406).
Item Setting range
Derivative time (D) setting (Un\G4326, Un\G4406) 0 to 30000 (0.00 to 300.00s)

Set 0 to perform the P control or PI control.

5. Atime period (delay in operation) can be given to the derivative action with Derivative gain setting
(Un\G4331, Un\G4411).
Item Setting range
Derivative gain setting (Un\G4331, Un\G4411) 1 to 30000 (0.01 to 300.00)

Set the feedforward proportion value for the two-degree-of-freedom PID control in Two-degree-of-
freedom parameter alpha setting (Un\G4329, Un\G4409).

When a larger value is set as the setting value (o), the effect of the proportion to the set value change
reduces.

Item Setting range

Two-degree-of-freedom parameter alpha setting (Un\G4329,

UnkG4409) 0 to 100 (0.00 to 1.00)

7.

Set the feedforward derivative value for the two-degree-of-freedom PID control with Two-degree-
of-freedom parameter beta setting (Un\G4330, Un\G4410).

When a smaller value is set as the setting value (B), the effect of the derivation to the set value change
increases.

Item Setting range

Two-degree-of-freedom parameter beta setting (Un\G4330,

0 to 100 (0.00 to 1.00)

Un\G4410)

8.

Set whether to use the PID control in forward action or reverse action in Forward/reverse action
setting (Un\G4334, Un\G4414).

Item Setting value

* Reverse action (0)

Forward/reverse action setting (Un\G4334, Un\G4414) Forward action (1)
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9. set the set value for the PID control in Set value (SV) setting (Un\G4322, Un\G4402).
The setting range varies depending on the input range setting.

Item Input range setting Setting range
0 to 5V
1to 5V
0 to 12000
0 to 20mA
Set value (SV) setting (Un\G4322, 4 to 20mA
Un\G4402) 0 to 10V 0 to 16000
-10 to 10V -16000 to 16000
1 to 5V (Extended mode)
-3000 to 13500
4 to 20mA (Extended mode)

10. set the filter coefficient of the digital filter (exponent filter) processing for the digital output value
in Filter coefficient (Un\G4335, Un\G4415).

Item Setting range

Filter coefficient (Un\G4335, Un\G4415) 0 to 99 (0.00 to 0.99)

11. To adjust the PID constants automatically, perform the auto tuning.

Refer to the following for the procedure.
Executing the auto tuning (=5~ Page 263, Section 8.22.2)

12. set the gap width for the PID control with a gap (a control where a gap width is used to make the
deviation used for the PID operation smaller than the actual deviation) in Gap width setting
(Un\G4327, Un\G4407). Set it within the range of the deviation in which the PID control with a gap is
performed (0 to 100%).

Item Setting range

Gap width setting (Un\G4327, Un\G4407) 0 to 10000 (0.00 to 100.00%)

When "|Deviation| < Gap width" is satisfied, the PID control with a gap is performed.

13. set the gap gain for the PID control with a gap (a control where a gap width is used to make the §
deviation used for the PID operation smaller than the actual deviation) in Gap gain setting §
(Un\G4328, Un\G4408). Set it as the gain for the actual deviation at which the PID control with a gap 9
is performed (0 to 100%). g’

Item Setting range 'gn
Gap gain setting (Un\G4328, Un\G4408) 0 to 100 (0.00 to 1.00) g’:
=}

The deviation used for the PID operation is calculated with "Actual deviation x Gap gain".
14. wWhen using the variable speed integral function, set the deviation range in which the integral

elements of the manipulated value (MV) are corrected in Variable speed integral judgment value A
setting (Un\G4332, Un\G4412) and Variable speed integral judgment value B setting (Un\G4333,
Un\G4413).

uonoUNy [04U0S (Id BU} JO Bumas [enu| 122’8

Item Setting range

Variable speed integral judgment value A setting (Un\G4332,

Un\G4412)
0 to 10500 (0.00 to 105.00%)

Variable speed integral judgment value B setting (Un\G4333,
Un\G4413)

The following operations are performed by setting the range.

Range Operation

Deviation < Judgment value B The operation of the integral elements is performed.

Judgment value B < Deviation < (Judgment value A + Judgment value

B) The integral elements are corrected according to the deviation value.

(Judgment value A + Judgment value B) < Deviation The integral action is stopped.
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15. set the digital value that is used to correct the output conversion value in Output shifting amount

to conversion value (Un\G4340, Un\G4420).

Item

Setting range

Output shifting amount to conversion value (Un\G4340, Un\G4420)

-32768 to 32767

16. set the upper limit value and lower limit value that limit the manipulated value (MV) calculated by

the PID operation in Upper limit output limiter setting (Un\G4336, Un\G4416) and Lower limit output

limiter setting (Un\G4337, Un\G4417).

Item

Setting range

Upper limit output limiter setting (Un\G4336, Un\G4416)

Lower limit output limiter setting (Un\G4337, Un\G4417)

-500 to 10500 (-5.0 to 105.00%)

The condition "Lower limit output limiter setting < Upper limit output limiter setting" must be satisfied.

17. Set the allowable change width of the manipulated value (MV) for each control cycle in Output

variation limiter setting (Un\G4338, Un\G4418). Even if a change width exceeds the allowable
change width, the manipulated value changes only by the change width set as the output variation
limiter. (When 0 is set, the output variation limiter does not operate.)

Item

Setting range

Output variation limiter setting (Un\G4338, Un\G4418)

0 to 10000 (0.00 to 100.00%)

Manipulated value (MV)

A

P

I Output variation limiter

<+

Conversion cycle

»  Time

18. Set whether to continue the PID control or stop the control and keep the output when the CPU

module operating status is RUN, STOP, or stop error during the PID control in PID continuation

flag on HOLD (Un\G4341, Un\G4421).

Item

Setting value

PID continuation flag on HOLD (Un\G4341, Un\G4421)

* Hold output (0)
« Continue PID operation (1)

19. Turn on and off Operating condition setting request (Y9).

(3) CHO Output enable/disable flag (Y3, Y4)

Turn on CHO Output enable/disable flag (Y3, Y4) of the loop where the PID control is performed.
When Automatic mode (0) has been stored in Control mode monitor (Un\G4300, Un\G4380) and CHIO Output
enable/disable flag (Y3, Y4) is turned off, an analog output value becomes an offset value and the PID control

stops.

When CHO Output enable/disable flag (Y3, Y4) is turned on again, the PID operation starts from the beginning.
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8.22.2 Executing the auto tuning

The following shows the procedure of the auto tuning.

( )

A4

Save PID constants as needed since the PID
constants are overwritten at the completion of auto tuning.

N

Set parameters required for the auto tuning.

A4

Check that the process subjected to the auto tuning is
stable. (Adjust the manipulated value (MV) as
needed so that the process becomes stable.)

v

Set Auto-tuning execution command (Un\G4360,
Un\G4440) to Auto-tuning start request (1).

Auto tuning in execution

Auto-tuning completed (Un\G4303, b1 of Un\G4383)
turns to AT completed (1) at the completion of auto tuning.

v

Set Auto-tuning execution command (Un\G4360,
Un\G4440) to Auto-tuning stop request (0).

N

uonound jo)uo) aid 22’8

Check the PID constants stored in the buffer memory areas.

|

Execute the PID control and adjust the PID constants as needed.

|
( )

Point/

When one of the following conditions is met, the auto tuning is not executed.

Buiuny ojne ay) Bunnoax3 2'2z'8

® When conversion is disabled in the A/D conversion channel or D/A conversion channel of the corresponding loop
® When CHO Output enable/disable flag (Y3, Y4) of the corresponding loop is off

® When a hardware error has occurred
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(1) Setting of the auto tuning
The following shows the items that are set to execute the auto tuning.

1. Set the time for the auto-tuning processing from the start to the automatic stop in Auto-tuning
timeout time (Un\G4361, Un\G4441).
Item Setting range
Auto-tuning timeout time (Un\G4361, Un\G4441) 0 to 7200 (0 to 7200s)

The default value is 100 (100s). When the auto tuning processing takes time, change the setting value.
2. setthe hysteresis to prevent chattering of the process value (PV) during the auto tuning in Auto-
tuning hysteresis (Un\G4362, Un\G4442).

Item Setting range
Auto-tuning hysteresis (Un\G4362, Un\G4442) 0 to 1000 (0.00 to 10.00%)

The default value is 100 (1.00s). Usually, the value does not need to be changed. When an abnormal
process value (PV) is detected during the auto tuning, change the setting value.

3. setthe range of the manipulated value (MV) in the ON/OFF control during the auto tuning in Auto-
tuning output upper limit value (Un\G4363, Un\G4443) and Auto-tuning output lower limit value
(Un\G4364, Un\G4444).

Item Setting range

Auto-tuning output upper limit value (Un\G4363, Un\G4443)
-500 to 10500 (-5.00 to 105.00%)

Auto-tuning output lower limit value (Un\G4364, Un\G4444)

Set the values as follows: "Auto-tuning output upper limit value < Upper limit output limiter setting”, "Auto-
tuning output lower limit value > Lower limit output limiter setting", and "Auto-tuning output upper limit
value > Auto-tuning output lower limit value".

4. Setthe calculation method of the PID control parameters for the auto tuning in Auto-tuning control
type setting (Un\G4365, Un\G4445).

Item Setting value Remarks
+ Constant-value PI control (0) The constant-value control improves the
Auto-tuning control type setting (Un\G4365, + Constant-value PID control (1) | responsiveness to disturbances.
Un\G4445) « Variable-value Pl control (2) The variable-value control suppresses an
+ Variable-value PID control (3) overshoot at a change of the set value (SV).

5. Turn on and off Operating condition setting request (Y9).
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(2) Timing chart of the auto tuning

(a) When completed successfully

The following shows the timing chart from the start to the normal completion of the auto tuning.

Auto-tuning execution command Auto-tuning Auto-tuning start request (1) Auto-tuning
(Un\G4360, Un\G4440) stop request (0) 9 q ‘.*" stop request (0)
Auto-tuning status . ' 2
(Un\G4303, Un\G4383) 0 k>< 1 (ATin execution) ><Q\T complet;>< 0
PID constants PID constants before auto tuning >< PID constants after auto tuning

--------- » Controlled by the program

— Controlled by the analog

1/0 module
(b) When stopped
The following shows the timing chart when the auto tuning is stopped.
Auto-tuning execution command Auto-tuning . Auto-tuning
(Un\G4360, Un\G4440) stop request (0) >< Auto-tuning start request (1) >§ stop request (0)

Auto-tuning status ) .
(Un\G4303 3n\G4383) 0 §< 1 (AT in execution) k>< 0

PID constants before auto tuning

PID constants

--------- » Controlled by the program

— > Controlled by the analog
I/0O module

uonound jo)uo) aid 22’8
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(c) When completed abnormally

The following shows the timing chart when the auto tuning is completed abnormally.

Auto-tuning execution command Auto-tuning Auto-tuning start ‘1 Auto-tuning
(Un\G4360, Un\G4440) stop request (0) uto-tuning start request (1) stop request (0)

Auto-tuning status . . *
(Un\G4303, Un\G4383) 0 1 (AT in execution) C

PID constants PID constants before auto tuning

o

--------- » Controlled by the program

———> Controlled by the analog
1/0 module

*1 The bit 1 and one of bit 4 to 12 are on (auto-tuning error)
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(3) Precautions on executing the auto tuning

» Do not change the value of Control mode switching (Un\G4320, Un\G4400) during the auto tuning. When it
is changed, the auto tuning stops and Control mode error occurred (1) is stored in Control mode error
(Un\G4303, b10 of Un\G4383). Before changing the control mode, check that AT not executed (0) is stored
in Auto-tuning in execution (Un\G4303, b0 of Un\G4383).

* When an input signal error is detected during the auto tuning, the auto tuning stops. At this time, 1 is stored
in Input upper limit error (Un\G4303, b4 of Un\G4383) or Input lower limit error (Un\G4303, b5 of Un\G4383).
To execute the auto tuning again, eliminate the detection cause.

* When a warning is output during the auto tuning, the auto tuning stops. At this time, 1 is stored in Output
upper limit warning occurrence (Un\G4303, b7 of Un\G4383) or Output lower limit warning occurrence
(Un\G4303, b8 of Un\G4383). To execute the auto tuning again, eliminate the detection cause, turn on and
off Warning output clear request (Y8), and clear Warning output flag (Un\G2048) and Warning output signal
(X8).
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8.22.3 Monitoring the PID control

The PID control can be monitored with the following buffer memory areas.

Item Description Reference

CHO Digital output value (Un\G11, Un\G12)

The process value (PV) for which the digital filter processing has been

performed is stored Page 356, Appendix 2 (4)

Output conversion value (Un\G4302, The manipulated value (MV) converted into a digital input value

Un\G4382)

P 404, A dix 2 (75
corresponding to the output range is stored. e +Appendix 2 (75)

Auto-tuning status (Un\G4303, Un\G4383) The auto-tuning status can be checked. Page 405, Appendix 2 (76)

PID operation expression selection monitor

(Un\G4460)

The PID operation in use can be checked. Page 417, Appendix 2 (101)

8224 Points to use the PID control function

(1)

(2)

When Operating condition setting request (Y9) is turned on and off during the

PID control

When Operating condition setting request (Y9) is turned on and off during the PID control, the PID control stops
and Manipulated value (MV) (Un\G4301, Un\G4381) and Output conversion value (Un\G4302, Un\G4382) are
cleared to 0. When Operating condition setting completed flag (X9) turns on, the PID operation starts from the
beginning.

At this time, the analog output value varies depending on the status of Control mode monitor (Un\G4300,
Un\G4380) as follows.

Control mode monitor (Un\G4300, Un\G4380) Analog output value

When Operating condition setting request (Y9) is turned on, the analog output
value becomes an offset value. After that, when Operating condition setting
request (Y9) is turned off and the first PID operation is completed, Output
conversion value (Un\G4302, Un\G4382) is output in analog.

Automatic mode (0)

Even though Operating condition setting request (Y9) is turned on, the analog

M I mode (1
anual mode (1) output value is held.

When the output range is set to -10 to 10V and the PID control is performed
When an operating condition is set (when Operating condition setting request (Y9) is turned on and off), the PID
control starts from the beginning according to the new operation condition. Thus, Manipulated value (MV)
(Un\G4301, Un\G4381) is cleared to 0. For the analog output range of -10 to 10V, -10V is output if the
manipulated value (MV) is 0. Therefore, the analog output may change rapidly after the operating condition is set.
To avoid this situation, set Control mode switching (Un\G4320, Un\G4400) to Manual mode (1) and then turn on
and off Operating condition setting request (Y9).

After that, check that Operating condition setting completed flag (X9) and A/D conversion completed flag (XE) are
on, and then shift the control mode to the automatic mode.
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(3) When the PID control and the input signal error detection function are used

(4)

()

together

If an input signal error is detected during the PID control, the PID control of the corresponding loop stops and
Manipulated value (MV) (Un\G4301, Un\G4381) and Output conversion value (Un\G4302, Un\G4382) are
cleared to 0.

When the analog input value falls within the setting range, the PID control starts from the beginning without
resetting Input signal error detection flag (Un\G49) and Input signal error detection signal (XC). (The ALM LED
keeps flashing.) At this time, the analog output value varies depending on the status of Control mode monitor
(Un\G4300, Un\G4380) as follows.

Control mode monitor (Un\G4300, Un\G4380) Operation

When an input signal error is detected, the analog output value becomes an offset
value. After that, when the analog input value falls within the setting range and the first
PID operation is completed, Output conversion value (Un\G4302, Un\G4382) is output
in analog.

Automatic mode (0)

Manual mode (1) Even though an input signal error is detected, the analog output value is held.

When the CPU module status is changed during the PID control

When the CPU module status is changed during the PID control, the operation varies depending on the setting of
"HOLD/CLEAR function setting" in "Switch Setting".

"HOLD/CLEAR function setting" Operation

CLEAR The output status is the same as that of normal output.

Whether to hold the output or continue the PID processing can be selected by setting
PID continuation flag on HOLD (Un\G4341, Un\G4421).

For details, refer to the following.

* PID control (==~ Page 129, Section 8.14 (1) (d))

HOLD

Operation of when the external power supply is turned off during the PID
control

When the external power supply is turned off during the PID control, the PID control stops on all the loops. After
the external power supply is turned on, the PID operation is executed from the beginning when External power
supply READY flag (X7) turns on.

To execute the PID control again, turn off CHO Output enable/disable flag (Y3, Y4) after the external power
supply is turned off for safety. After that, check the status of the module and the external devices. And then, turn
on CHO Output enable/disable flag (Y3, Y4) after the external power supply is turned on. When CHO Output
enable/disable flag (Y3, Y4) is turned on, the PID control is executed from the beginning.



8.23 Error Log Function

CHAPTER 8 FUNCTIONS

Common

This function stores a history of errors and alarms that occurred in the analog I/O module to the buffer memory

(Un\G4810 to Un\G4969).

A total of 16 errors and alarms can be stored.

(1) Process of the error log function

The error code and the error time are stored in the buffer memory area, starting from Error history No.1 (start
address: Un\G4810) and sequentially thereafter. Error time is stored as follows:

EI For error history No.

1

b15 to b8 b7 to b0
Un\G4810 Error code
Un\G4811 First two digits of the year Last two digits of the year
Un\G4812 Month Day
Un\G4813 Hour Minute
Un\G4814 Second Day of the week
Un\G4815
to System area
Un\G4819
Item Stored value and code Example™!
First two digits of the year/Last
two digits of the year 2013H
Month/Day Stored in BCD code. 0501H
Hour/Minute 1234H
Second 56H
The value that corresponds to the day of the week is stored in BCD code.
« Sunday: 00H
* Monday: 01H
* Tuesday: 02H
Day of the week  Wednesday: 03H 03H
* Thursday: 04H
« Friday: 05H
« Saturday: 06H

*1 Values stored when an error occurs on Wednesday May 1, 2013 at 12:34:56.
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(2) Checking error history

The start address of the latest stored error can be checked in Latest address of error history (Un\G4800).

EI An occurrence of the third error results in the third error being stored in Error history No.3, and 4830 (start
address of Error history No.3) being stored in Latest address of error history (Un\G4800).

Latest address of error The start address of the error history
history (Un\G4800) where the latest error is stored is stored. |
r| Details of error history |
An error history consists of the following
Address data.
4810 | Error history No.1 Error code
First two digits of the year|Last two digits of the year|
Month Day Error
" occurrence
Hour Minute time
4820 Error history No.2 Second Day of the week
*W
> 4830 | | Error history No.3

(Empty)

4960 Error history No.16

(Empty)
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EI An occurrence of the 17th error results in the 17th error being stored in Error history No.1, and Latest
address of error history (Un\G4800) being overwritten with 4810 (start address of Error history No.1).

Latest address of error
history (Un\G4800)

Address
—».4810 || Error history No.1
- <a 17th error
A

4820 | Error history No.2 The 17th error is stored in Error history No.1
and the 1st error history will be erased.

\/
A

2nd error

4830 | Error history No.3

3rd error

4960 Error history No.16

16th error

Point/

® The same process for errors is used when an alarm occurs.

uonound Bo Jou3 €2'g

@ Once the error history storage area becomes full, subsequent error information will overwrite the existing data, starting
from Error history No.1 (Un\G4810 to Un\G4819), and continues sequentially thereafter. (The overwritten history is
deleted.)

® The stored error history is cleared when the analog I/O module is powered off, or when the CPU module is reset.
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8.24 Module Error Collection Function

Common

This function collects errors and alarms that occurred in the analog I/O module and stores them to the CPU module. By
holding the module errors in a CPU module memory that can hold data in the event of power failure, the details on
errors can be held even after the module is powered off or reset.

Error history (CPU module including built-in /0 and built-in
CC-Link) and error log (intelligent function module) are
displayed on one screen.

Errors that occurred in the entire system can be monitored in
reverse chronological order.

Module A Module B
/ CPU 1 19:29 Error A1 occurred!| | 19:34 Error B1 occurred!

-
19:33 Error C1 occurred! ,-19:36 Error A2 occurred!

CcC———
Programming tool

I
N

Error history display
Time Module in error Error code

19:29 i Module A Error A1 Error history
19:33 CPU Error C1 (CPU module)

19:34 | Module B | Error B1 \
19:36 { Module A Error A2 A"19:33 Error C1

[Example of screen display]

1

\

|}

1
]
1
)
]
1
1
)
]
[}
]
1
]
1
[l
]
1

\

Module error log

A A

\ ~J, Time Modulein error_ Error code

N 19:29 Module A Error A1
N, 19:34 | Module B Error B1

19:36 i Module A Error A2

Mo, o Error Code Date and Time IModel Name Start 1f0 ”
o124 ooFo 2009/12/10 17:00:05 LenADd o030
00123 OCE4 2009/12/10 17:00:04 Lz&CPU-BT -
oo1zz 050 2009/12/10 16:15:50 L2aCPU-BT ===
o1zl ooFo 2009112/10 15:55:30 LenDag ]
ao1zo L] 2009/12{10 15:45:02 LE0DA4 oo1o
oo119 050 2009112/10 14114238 L26CPU-BT -
oo11s o070 2009/12{10 14:12:03 LenDag o010
oo0117 OCE4 2009/12/10 13:59:54 L26CPU-BT -
oolle OCE+ 2009/12/10 13:35:11 L26CPU-BET -
o011s 0sDC 2009/12/10 11:11:45 Lz&CPU-BT -
o114 aozo 2009112/10 11:07:05 LE0ACH oo
00113 OCE4 2009/12/10 11:07:04 L26CPU-BET -
o011z L] 2009/12{10 11:03:49 LEOAD oo1o
o011t 0iCE4 2009112/10 11:03:48 L26CPU-BT -
oo110 0sDC 2009/12/09 1613058 LZ6CPU-ET ==
ao1o9 L] 2009/12/09 16:29:33 Le0DA4 in]
oo10s ooFo 2009/12/09 16:29:12 LenDAd o010
00107 0336 2009/12/09 16:29:11 Lz&CPU-BT - vy

Point/’

For details on the module error collection function, refer to the following.
MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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825 Error Clear Function

Common

This function clears errors that occur using the system monitor.

By clicking the button in "System Monitor", the latest error code stored in Latest error code (Un\G19) is
cleared and the ERR.LED turns off. The operation is the same as that for Error clear request (YF) and clearing the
error from the display unit.
However, the error history cannot be cleared with the button.
For instructions on Error clear request (YF) and clearing the error from the display unit, refer to the following.

» Error clear request (YF) (==~ Page 353, Appendix 1.2 (8))

» Checking and Clearing Errors ([==~ Page 288, Section 9.4)

Module’s Detailed Information [Z|
Monitor Skabus —————————————————— —Module
Monitaring Maodel Hame LE0ADZDAZ
Ij0 Address o010
Maount Position Main Block Slok 0
& Product Infarmatian [150410000000000-4
Production Mumber [150410000000000-4

~Module Information
Module Access Possible

Skakus of External Power Supply -

Fuse Blown Status =
Skatus of IfO Address Yerify fAaree
1/0 Clear { Hold Setting ==
Moise Filter Setting =
Input Type |'“

Hj' Information | Remobe Password Setking Status -

~—Error Information

Latest Error Code Update Errar Histary |

311 Caontents:
Clear; Error History: |

Error Clear | M. Error Code

Errar; and Solution

Display Format

" HEX Slution:

uolnoun4 Jes|) 1043 GZ2'8

n olderrar, The latest error is displayed at
hie botbom line.

Ehe etror history is sequentially displayed from
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826 Save/Restoration of Offset/Gain Value

Common

The offset/gain value of the user range setting can be saved and restored in the analog I/O module.

» Save: Saves the offset/gain information, registered in this module in the offset/gain setting, in the CPU

module.

» Restoration: Writes the information saved in the CPU module to this module.
In the event that the analog I/0 module fails and needs to be replaced, the offset/gain values of the failed analog I/O
module can be restored onto the replaced analog I/O module.
In addition, if multiple analog 1/0 modules are connected on a system, the offset/gain values set for one of the modules
can be applied to the other modules.
However, if the offset/gain values are saved and restored, the accuracy after the restoration decreases by
approximately three times compared to that before the restoration.
Reconfigure the offset/gain setting when required.

(1) Procedure for saving and restoring offset/gain values

(a) To restore offset/gain values onto a new replaced module:

1. savethe offset/gain values.

2. Replace the analog I/0 module.

s U\ W

)

R

S\

o)

SV

s\

o

Paslas\aslus\us s us s\ 220

s
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3. Restore the offset/gain values.

(b) To apply the offset/gain values set in one module to the other modules in the same
system:

El When the offset/gain values in module No.1 are applied to modules No.2 to No.4

1. Savethe offset/gain values of module No.1.

LT
LT
T

2. Apply the offset/gain values to modules No.2 to
No.4.

= == € LN LN JUIC

(2) Methods for saving and restoring offset/gain values
There are two methods for saving and restoring offset/gain values.
» Saving and restoring by dedicated instructions
» Saving and restoring by reading from and writing to the buffer memory

aN[eA UIBD/ABSHO JO UOHEIOISOY/OAES 97’8
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Point/’

(a) Saving and restoring by dedicated instructions

Use the dedicated instruction G(P).OGLOAD to temporarily save the offset/gain values of the source analog
I/O module to the internal device of the CPU module, then use G(P).OGSTOR to write the values to the
destination analog 1/0 module.

Prevent the saved offset/gain value data from being deleted, by one of the following methods before replacing
the modules:

» Use latch settings for the internal device of the destination module.

» Save the data onto an SD memory card.

To write data: use the SP.FWRITE instruction.

To read data: use the SP.FREAD instruction.

» Store the saved data.

For use of dedicated instructions, refer to the following.
» Dedicated Instruction (==~ Page 432, Appendix 5)

When the dedicated instruction G(P).OGSTOR is executed, the A/D conversion and D/A conversion stop.
Turning on and off Operating condition setting request (Y9) resumes the A/D conversion and D/A conversion.
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(b) Saving and restoring by reading from and writing to the buffer memory
Use Pass data classification setting (Un\G200), CH1 Industrial shipment settings offset value (Un\G202) to
CH4 User range settings gain value (Un\G217), and User range write request (YA). Read the offset/gain values
from the source analog I/O module, then use the buffer memory again to write the values to the destination
analog I/O module.
The following describes the procedure for using the buffer memory.
» To restore offset/gain values onto a new replaced module:

C =

v ~N
Set Pass data classification setting (Un\G200).
v
Turn on and off Operating condition setting request (Y9).
¥ > For the source analog 1/0 module
Record the data stored in Pass data classification setting
(Un\G200) and CH1 Industrial shipment settings offset
value (Un\G202) to CH4 User range settings gain value
(Un\G217)." D,
v
Turn off the power.
v
Replace the analog I/0 module.
v
Turn on the power.
v

Write the recorded data to Pass data classification setting
(Un\G200) and CH1 Industrial shipment settings offset
value (Un\G202) to CH4 User range settings gain value
(Un\G217)."

v

Turn on User range write request (YA).

v

Check that Offset/gain setting mode flag (XA) is on.

v

Turn off User range write request (YA).

v

Turn on and off Operating condition setting request (Y9).

v

Check that the replaced analog I/O module operates with
the restored offset/gain values.

v

=

*1 When replacing the module, perform one of the following operations before turning off the power to prevent the loss of
saved offset/gain value data.
» Use latch settings for the internal device of the destination module.
« Store the saved data on an SD memory card.
To write data: Use the SP.FWRITE instruction.
To read data: Use the SP.FREAD instruction.
* Record the saved data.

> For the destination analog 1/0 module

aN[eA UIBD/ABSHO JO UOHEIOISOY/OAES 97’8
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» To apply the offset/gain values set in one module to the other modules

=

Set Pass data classification setting
(Un\G200).

v

Turn on and off Operating condition
setting request (Y9).

> For the source analog 1/0 module

v

Record the data stored in Pass data
classification setting (Un\G200) and CH1
Industrial shipment settings offset value
(Un\G202) to CH4 User range settings
gain value (Un\G217).

v N
Write the recorded data to Pass data
classification setting (Un\G200) and CH1
Industrial shipment settings offset value
(Un\G202) to CH4 User range settings
gain value (Un\G217).

v

Turn on User range write request (YA).

v

Check that Offset/gain setting mode flag
(XA) is on.
> For the destination analog 1/0 module

v

Turn off User range write request (YA).

v

Turn on and off Operating condition
setting request (Y9).

Check that the replaced analog 1/0
module operates with the restored
offset/gain values.

=

Point/’

When the data is written to the following buffer memory addresses of the destination analog I/O module and User range
write request (YA) is turned on, the A/D conversion and D/A conversion stop.

» Pass data classification setting (Un\G200)

» CH1 Industrial shipment settings offset value (Un\G202) to CH4 User range settings gain value (Un\G217)
Turning on and off Operating condition setting request (Y9) resumes the A/D conversion and D/A conversion.
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CHAPTER 8 FUNCTIONS

(3) Range reference table

The following describes the range reference table to be used for saving and restoring offset/gain values.

(a) Reference table for CH1 Industrial shipment settings offset value (Un\G202) to CH4
Industrial shipment settings gain value (Un\G209)

The reference values differ depending on the setting of Pass data classification setting (Un\G200) (voltage or

current).
L. Pass data classification Reference value
Description . :
setting (hexadecimal)
Voltage Approx. 7TFFFH
Industrial shipment settings offset value
Current Approx. 7TFFFH
A/D conversion (CH1, CH2)
Voltage Approx. FA17H
Industrial shipment settings gain value
Current Approx. BDOBH
Voltage Approx. 7TFBEH
Industrial shipment settings offset value
Current Approx. 7FBEH
D/A conversion (CH3, CH4)
Voltage Approx. FA56H
Industrial shipment settings gain value
Current Approx. FO63H

(b) Reference table for CH1 User range settings offset value (Un\G210) to CH4 User

range settings gain value (Un\G217)
* A/D conversion (CH1, CH2)

Offset/gain value Reference value (hexadecimal)

ov Approx. 7FFFH

Voltage v Approx. 8C35H
5V Approx. BDOBH

10V Approx. FA17H

OmA Approx. 7TFFFH

Current 4amA" Approx. 8C35H
20mA™2 Approx. BDOBH

*1 This is the value that is stored in User range settings offset value by default.
*2 This is the value that is stored in User range settings gain value by default.
* DJ/A conversion (CH3, CH4)

aN[eA UIBD/ABSHO JO UOHEIOISOY/OAES 97’8

Offset/gain value Reference value (hexadecimal)
ov Approx. 7FBEH
1V Approx. 8CO0H
Voltage
5V Approx. BDOAH
10V Approx. FA56H
0mA Approx. 7FBEH
Current 4mA" Approx. 9645H
20mA™ Approx. FO63H

*1 This is the value that is stored in User range settings offset value by default.
*2 This is the value that is stored in User range settings gain value by default.
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CHAPTER 9 nDisPLAY UNIT

This chapter describes the functions of the display unit that can be used with the analog 1/0 module.

For instruction on operating the display unit, or for details on the functions and menu configuration, refer to the
following.

L[] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

9.1 Display Unit

The display unit is an LCD attachable to the CPU module. By attaching it to the CPU module, the status of the system
can be checked and the system settings can be changed without the software package.
In addition, if a problem occurs, the cause of the problem can be identified by displaying the error information.
For details on how to check and clear an error from the display unit, refer to the following.
» Checking and Clearing Errors (I~ Page 288, Section 9.4)

92 Menu Transition

(1) Organization
The following diagram shows how the "MOD MON/TEST" and "MOD SETTINGS" menus are organized.

— * CPU MON/TEST
— ¢ CPU SETTINGS
— ¢ MOD MON/TEST

—  SPECIFY 1/0 No. j * BUF MEM MON/TES

— ¢ MODULE LIST
— * SPECIFY 1/0 No. j * INIT CHANGE —— * CH1(A/D CNV) :|—— * A/D CONVERSION

— ¢ MOD SETTINGS
— ¢ CH2(A/D CNV) — * AVE PROCESSING
— ¢ MODULE LIST — * TIME/COUNT/MOV
— * USER MESSAGE — * A/D SCALING

— * AD SCALE UP LIM
— » OPTIONS —  AD SCL LOW LIM
— * INPUT SIG ERR
L— « INPUT SIG VALUE

— ¢ CH3(D/A CNV) :|__ * D/A CONVERSION
— « CH4(D/A CNV) — * D/A SCALING

— * DA SCALE UP LIM
— * DA SCL LOW LIM
— * DA WARN OUTPUT
— * DAWARN UP LIM
— « DA WARN LOW LIM
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CHAPTER 9 DISPLAY UNIT

(2) Window transitions up to the initial setting change window

The following diagram shows how the windows transition to the initial setting change window.

Standby window

2009/04/20 (MON)
12:00:00

v

Function selection window
-CPU SETTINGS »
-MOD MON/TEST »
-MOD SETTINGS »

!

A/D conversion enable and
disable setting window

A/D CONVERSION
-DISABLE

_—

Averaging process
setting window

-ENABLE

Time, count, moving
average setting window

TIME/COUNT/MOV

AVE PROCESSING
- SAMPLING

-TIME AVERAGE
-COUNT AVERAGE
-MOVING AVERAGE

00000

A/D scaling
setting window

A/D scaling upper limit
value window

A/D SCALING
-DISABLE
-ENABLE

AD SCALE UP LIM

00000

A/D scaling lower limit
value window

Input signal error

AD SCL LOW LIM

00000

detection setting window

INPUT SIG ERR
-DISABLE
-UPR/LWR

-LWR

-UPR

Input signal setting
value window

-DISCONNECT

Modul tting_modul Modul i /0
sopeucﬁisstig:mgwmgoueﬁ No? sL:)chigct:t;t]i?)ﬁs\:\i:dow
MENU>MOD 1/0 No.
-SPECIFY 1/0 No. =
-MODULE LIST = 0000H —> 'é
>
Module setting_module £
selection window 3
-01:1/0 No.0010H s
: BLT-IN CC-Link =
-02:1/0 No. 0030H Bd
L60AD2DA2

Initial setting change window

-INIT CHANGE

| QI

Parameter-valid drive
confirmation window

The change will
be applied to
the parameter.

v

Channel selection window

-CH1 (A/D CNV)
-CH2 (A/D CNV) ]-
-CH3 (D/A CNV)
-CH4 (D/A CNV)

Change item selection
menu window

-A/D CONVERSION
-AVE PROCESSING
- TIME/COUNT/MOV
-A/D SCALING
-AD SCALE UP LIM[=
-AD SCL LOW LIM
- INPUT SIG ERR

- INPUT SIG VALUE

D/A conversion enable and
disable setting window

INPUT SIG VALUE

050

D/A CONVERSION
-DISABLE

-ENABLE

D/A scaling setting window

D/A scaling upper limit
value window

D/A SCALING
-DISABLE
-ENABLE

DA SCALE UP LIM

00000

D/A scaling lower limit
value window

Change item selection
menu window

-D/A CONVERSION
-D/A SCALING
-DA SCALE UP LIM

-DA SCL LOW LIM
-DA WARN OUTPUT
-DA WARN UP LIM
-DA WARN LOW LIM

D/A warning output
setting window

DA SCL LOW LIM

00000

DA WARN OUTPUT
-DISABLE
-ENABLE

D/A warning output upper
limit value window

>

D/A warning output lower
limit value window

DA WARN UP LIM

00000

DA WARN LOW LIM

00000
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9.3 List of Setting Value Change Windows

The following table lists the setting value change windows.

(1) Displayed in English:

Name Window Input limits
Setting item Window display format Upper limit Lower limit
A/D conversion enable/disable setting A/D CONVERSION Selection — —
Averaging process setting AVE PROCESSING Selection — —
E?ﬁnzvz\r/zgr:;goum Average/ TIME/COUNT/MOV Numeric 62500 0
A/D conversion scaling enable/disable setting | A/D SCALING Selection — —
A/D conversion scaling upper limit value AD SCALE UP LIM Numeric 32000 -32000
A/D conversion scaling lower limit value AD SCL LOW LIM Numeric 32000 -32000
Input signal error detection setting INPUT SIG ERR Selection — —
Input signal error detection setting value INPUT SIG VALUE Numeric 250 0
D/A conversion enable/disable setting D/A CONVERSION Selection — —
D/A conversion scaling enable/disable setting | D/A SCALING Selection — —
D/A conversion scaling upper limit value DA SCALE UP LIM Numeric 32000 -32000
D/A conversion scaling lower limit value DA SCL LOW LIM Numeric 32000 -32000
Warning output setting DA WARN OUTPUT Selection — —
Warning output upper limit value DA WARN UP LIM Numeric 32767 -32768
Warning output lower limit value DA WARN LOW LIM Numeric 32767 -32768
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(2) A/D conversion enable/disable setting

Select "DISABLE" or "ENABLE" in the "A/D CONVERSION" window.
"A/D CONVERSION" window

1. Use the A and V¥ buttons to select "DISABLE" or

A/DEHREFAT R IE A/D CONVERSION

B -DISABLE "ENABLE", and confirm with the button.
=) -ENABLE

(3) Averaging process setting
In the "AVE PROCESSING" window, select whether to perform sampling processing or averaging processing
(time average, count average, moving average).

"AVE PROCESSING" window 1. Use the A and V¥ buttons to select "SAMPLING",
T IMEE T AVE PROCESSING "TIME AVERAGE", "COUNT AVERAGE", or
Y77 )y AR - SAMPLING "MOVING AVERAGE", and confirm with the
- 1 Z(IJHE AVERAGE button. (When a value other than "SAMPLING" is
BB CEULIL GRS selected, follow the procedure 2.)
)
"TIME/COUNT/MOV" window 2. Move the cursor using the € and P buttons. Then
B/ B/ 755 TIME/COUNT/MOV increment or decrement the value at the cursor
using the A or ¥ buttons. Confirm with the
00000 00000 button.
Table of input items
Input range
Input item
Input upper limit Input lower limit
TIME 5000 2
COUNT 62500 4
MOV 1000 2

Point />

A value between 0 and 62500 can be input for any type of averaging processing on the display unit. However, if the value is
outside the setting range of the selected averaging processing, an error occurs on the analog /0 module.
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(4) A/D scaling setting

Select "DISABLE" or "ENABLE" in the "A/D SCALING" window.
"A/D SCALING" window

A/DRTI7 e
B

A/D SCALING
-DISABLE
-ENABLE

1

"AD SCALE UP LIM" window

A/DRr-Y05" EBR

00000

AD SCALE UP LIM

00000

1

"AD SCL LOW LIM" window

A/DRr-Y05" T BR

00000

AD SCL LOW LIM

00000

Table of input items

1.

Use the A and V¥ buttons to select "DISABLE" or

"ENABLE", and confirm with the button. (When
"ENABLE" is selected, follow the rest of the
procedure.)

Move the cursor using the € and P> buttons. Then
increment or decrement the value at the cursor

using the A or ¥ buttons. Confirm with the
button.

Move the cursor using the € and P> buttons. Then
increment or decrement the value at the cursor

using the A or V¥ buttons. Confirm with the
button.

Input item

Input range

Input upper limit

Input lower limit

AD SCALE UP LIM

AD SCL LOW LIM

32000 -32000

Point/’

Set the different values for "AD SCALE UP LIM" and "AD SCL LOW LIM".
Even though the same value can be input for "AD SCALE UP LIM" and "AD SCL LOW LIM" on the display unit, an error
occurs on the analog 1/0 module.




(5) Input signal error detection setting

Select a detection method in the "INPUT SIG ERR" window.
1. Use the A and ¥ buttons to select the detection

"INPUT SIG ERR" window

ANESEE
- SR

- L TFIRIRH
- FRRIRH

INPUT SIG ERR
-DISABLE
-UPR/LWR

-LWR

1

"INPUT SIG VALUE" window

ANESHKRERE

050

INPUT SIG VALUE

050

Table of input items

CHAPTER 9 DISPLAY UNIT

method from the following, and confirm with the

button.

DISABLE
UPR/LWR
LWR

UPR
DISCONNECT

(When "UPR/LWR", "LWR", or "UPR" is selected, follow
the procedure 2.)

2. Move the cursor using the € and P buttons. Then

increment or decrement the value at the cursor

using the A or ¥ buttons. Confirm with the

button.

Input item

Input range

Input upper limit

Input lower limit

INPUT SIG VALUE

250

0
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(6) D/A conversion enable/disable setting

Select "DISABLE" or "ENABLE" in the "D/A CONVERSION" window.
"D/A CONVERSION" window

D/AEBFARL
I
56T

D/A CONVERSION
-DISABLE
-ENABLE

(7) DI/A scaling setting

Select "DISABLE" or "ENABLE" in the "D/A SCALING" window.
"D/A SCALING" window

D/ART-Y0)" B FE
A

D/A SCALING
-DISABLE
-ENABLE

1

"DA SCALE UP LIM" window

D/ART-Y29" LBR

00000

DA SCALE UP LIM

00000

1

"DA SCL LOW LIM" window

D/ART-Yv)" TR

00000

DA SCL LOW LIM

00000

1.

1.

Use the A and V¥ buttons to select "DISABLE" or
"ENABLE", and confirm with the button.

Use the A and V¥ buttons to select "DISABLE" or

"ENABLE", and confirm with the button. (When
"ENABLE" is selected, follow the rest of the
procedure.)

Move the cursor using the € and P> buttons. Then
increment or decrement the value at the cursor

using the A or ¥ buttons. Confirm with the
button.

Move the cursor using the € and P> buttons. Then
increment or decrement the value at the cursor

using the A or V¥ buttons. Confirm with the
button.

Table of input items

Input item

Input range

Input upper limit

Input lower limit

DA SCALE UP LIM
DA SCL LOW LIM

32000

-32000

Point/’

Set the different values for "DA SCALE UP LIM" and "DA SCL LOW LIM".
Even though the same value can be input for "DA SCALE UP LIM" and "DA SCL LOW LIM" on the display unit, an error
occurs on the analog /0 module.




(8) Warning output setting

CHAPTER 9 DISPLAY UNIT

Select "DISABLE" or "ENABLE" in the "DA WARN OUTPUT" window.
"DA WARN OUTPUT" window

D/RETRE NRE
BIE

S

DA WARN OUTPUT
-DISABLE
-ENABLE

\

"DA WARN UP LIM" window

D/AZ#HH A1 LR

00000

DA WARN UP LIM

00000

)

"DA WARN LOW LIM" window

D/AZHH A TR

00000

DA WARN LOW LIM

00000

Table of input items

1.

Use the A and V¥ buttons to select "DISABLE" or

"ENABLE", and confirm with the button. (When
"ENABLE" is selected, follow the rest of the
procedure.)

Move the cursor using the € and P> buttons. Then
increment or decrement the value at the cursor

using the A or ¥ buttons. Confirm with the
button.

Move the cursor using the € and P> buttons. Then
increment or decrement the value at the cursor

using the A or V¥ buttons. Confirm with the
button.

Input item

Input range

Input upper limit

Input lower limit

DAWARN UP LIM

DA WARN LOW LIM

32767 -32768

Point/’

Set the values so that DA WARN UP LIM is greater than DA WARN LOW LIM.
Even though the value satisfying the condition where "DA WARN UP LIM" is equal to or smaller than "DA WARN LOW LIM"
can be input on the display unit, an error occurs on the analog 1/0 module.
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9.4 Checking and Clearing Errors

The errors that occurred in the analog I/0 module can be checked from the display unit. In addition, the existing error

can be cleared.

(1) Checking errors
The error that occurred in the analog I/0 module can be checked by specifying Latest error code (Un\G19) from
"BUF MEM MON/TES".
For details on the error codes or alarm codes, refer to the following.

» Error Code List (==~ Page 315, Section 11.4)

« Alarm Code List (I~ Page 324, Section 11.5)

El When an error has occurred in the analog I/O module with start I/O number 10
"BUF MEM MON/TES" window

SN yI7AEYEZH/TAR

-BUF MEM MON/TES

1

"BUFF MEM ADDR INPUT FORMAT" window

N yI7AEYTE LA
AARR
10
- 163

BUFF MEM ADDR

INPUT FORMAT
-DEC
-HEX

1

"BUFF MEM ADDR" window

N yITAEYTE LA

00019

BUFF MEM ADDR

00019

1

"Buffer memory monitor" window

0010H 19 16%
112
FEDCBA9876543210

0010H 19 IT16
112
FEDCBA9876543210

288

1.

Press the button.

Use the A and V¥ buttons to select "DEC" for the

input format of the buffer memory address, and

confirm with the button.

Move the cursor using the € and P> buttons. Then
increment or decrement the value at the cursor
using the A and V¥ buttons, and set the value to 19.

Confirm with the button.

The error that occurred can be checked in the

"Buffer memory monitor" window.
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(2) Clearing errors
An error can be cleared by eliminating the cause of the error, and turning on and off Error clear request (YF) from
"DEV MON/TEST".

El When an error has occurred in the analog I/O module with start /O number 10

"CPU MON/TES" window 1. Use the A and V¥ buttons to select "DEV
T=1->CPUT=}/TA} W MON/TEST", and confirm with the button.
5N {AEZ4/TAb -DEV MON/TEST

TN AT > -DEVICE CLEAR »
- 58 ON/OFF > -FORGED ON/OFF »

{
Device monitor window 2. Press the « button.
X0 16%2 X0 IT16
0 0

FEDCBA9876543210 FEDCBA9876543210

A
Device selection window 3. Use the A and ¥ buttons to set the device to Y, and
Y X confirm with the button.
=Y =Y
M =M
o L o L
1
"DEVICE No. SET" window 4. setthe device to Error clear request (Y1F) and press
©
~
7 " {aNo. E5E DEVICE No. SET the Jo9 button. o
Y Y 3
0000 0000 §
[V
2
- 3
Device monitor window 5. Press the button. g_
m
Y1F 162 Y1F IT16 3
0 0 7

FEDCBA9876543210 FEDCBA9876543210

I
"DEVICE TEST" window 6. Press the button.
T N 4ATAb DEVICE TEST
Y1F Y1F
OFF OFF
{
7. Usethe A and ¥ buttons to switch on, and confirm
T N AA7Ab DEVICE TEST .
Y1F YiF with the button.
ON ON
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CHAPTER 10 PROGRAMMING

This chapter describes the procedure for programming and the basic program of analog /0 module.

10.1

Procedure for Programming

Create a program to execute the analog I/0 module according to the following procedure.

Start

v

Switch setting

C )

*3
Is the configuration

No

Configure the setting using a program.™

function required?

Parameter setting and auto refresh
setting™

v

[A/D conversion]

« A/D conversion enable/disable setting program

« Averaging process setting program”!

« Input signal error detection setting program™!

« Scaling function (A/D conversion) setting program™!
« Logging function setting program"?

[D/A conversion]

« D/A conversion enable/disable setting program

- Warning output function setting program™

« Scaling function (D/A conversion) setting program™!
= Wave output function setting program"?

Is the channel for A/D Yes

conversion used?

v

Program to read a digital output
value, scaling value, and input signal
error detection flag

No

Is the channel for D/A Yes

conversion used?

v

« Control program for analog output
enable/disable

* Program to write a digital input value

* Program to read a warning output flag

No

m
3
o
=
2
@
(2]
®
L8
°
=
o
Q
=
o
3
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(2) Auxiliary program™2




*1
*2
*3

*4
*5

CHAPTER 10 PROGRAMMING

A program which is created according to the used function.
A program which is added according to the control target. Create it as needed.
When the wave output function is used, setting "D/A conversion enable/disable setting" to "0: Enable" in the parameter
setting of the configuration function causes an error at the start-up of the analog I/0 module. Then, the error code
(3070) is stored to Latest error code (Un\G19). This error occurs because the wave pattern data points setting is set to
0 (default value) for the channel where D/A conversion enable is set.
To prevent the error, set D/A conversion enable by the procedure described in the following section.

+ Basic setting (==~ Page 167, Section 8.18.1 (4) (b))
==~ Page 292, Section 10.2
= Page 292, Section 10.2
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10.2 When Using the Module in a Standard System
Configuration

This section shows a program example where the following system configuration and conditions apply.

(1) System configuration

The following shows a system configuration example.

Analog I/0O module
(L60AD2DA2)

Input module (LX40C6)

CPU module (L26CPU-BT
( ) / Output module (LY42NT1P)

|: S

ElElRR

NIRRT

Power supply module 2 - =<
(L61P) Pl XY00 XIY10 X/¥30 xivao xivso | END cover (L6EC)
to to to to to

XIYOF X/Y2F X/Y3F XIY4F X/Y8F

(2) Programming condition
[A/D conversion]

» This program sets A/D conversion enable for CH1 and CH2 and reads digital output values.

» This program performs the sampling processing to CH1 and the averaging processing every 50 times to

CH2 for the A/D conversion.
» This program performs the input/output signal error detection for CH1.
[D/A conversion]
» This program sets D/A conversion enable for CH3 and CH4 and writes digital input values.

» This program configures the scaling setting for CH3 and the warning output setting for CH4.
[Common]

« If an error occurs in the analog I/O module, an error code is indicated in BCD (external output from the

LY42NT1P).
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(3) Switch setting
Set the input range, output range, HOLD/CLEAR function, Drive Mode, and Select Function.

‘Q Project window = [Intelligent Function Module] = module name = [Switch Setting]

Switch setting030:L60AD2022 [l

Input Range Setting

CH |nput range |
CHI =l
CH2

Qutput Range Setting

Output range HOLD/CLEAR function setting

Drive Mode Setting

INormaI (A/D Converter Processing, DfA Converter Processing) Mode LI
Select Function
ILogging Function LI

Select PID Operation Expression

|Basic PID Contral =]

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-ofrange value.
oK I Cancel

uone.nbliuo) wejsAg piepuels e ul 8\npoy 8y} Buisn usym 2oL
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(4) Initial setting

(a) Channel setting (A/D conversion part)

Setting item | CH1 CH2
Basic setting
A/D conversion enable/disable setting 0: Enable 0: Enable
Averaging process setting 0: Sampling Processing 2: Count Average
Time Average/Count Average/Moving Average 0 50 Times
Input signal error detection
Input signal error detection setting 1: Upper and Lower Detection 0: Disable
Input signal error detection setting value 10.0% 5.0%
Scaling function (A/D conversion)
A/D conversion scaling enable/disable setting 1: Disable 1: Disable
A/D conversion scaling upper limit value 0 0
A/D conversion scaling lower limit value 0 0
Logging function
Logging enable/disable setting 1: Disable 1: Disable
Logging data setting 1: Scaling Value 1: Scaling Value
Logging cycle setting value 4ms 4ms
Logging cycle unit setting 1: ms 1:ms
Logging points after trigger 5000 5000
Level trigger condition setting 0: Disable 0: Disable
Trigger data 54 55
Trigger setting value 0 0
(b) Channel setting (D/A conversion part)
Setting item | CH3 | CH4
Basic setting
D/A conversion enable/disable setting | 0: Enable | 0: Enable
Warning output function
Warning output setting 1: Disable 0: Enable
Warning output upper limit value 0 10000
Warning output lower limit value 0 3000
Scaling function (D/A conversion)
D/A conversion scaling enable/disable setting 0: Enable 1: Disable
D/A conversion scaling upper limit value 32000 0
D/A conversion scaling lower limit value 0 0
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(c) Device for user

CHAPTER 10 PROGRAMMING

Device Description
D1(D11) CH1 Digital output value
D2(D12) CH2 Digital output value
D3 CH3 Digital input value
D4 CH4 Digital input value
D7 Warning output flag
D8 Input signal error detection flag
D10 Error code
MO CH1 A/D conversion completed flag
M1 CH2 A/D conversion completed flag
M20 to M27 Warning output flag
M50 to M53 Input signal error detection flag
M100 Module READY checking flag
X40 Digital output value read command input signal
X41 Batch output enable signal
X42 Digital input value write command input signal

LX40C6 (X40 to X4F)

X43 Input signal error detection reset signal
X44 Warning output reset signal
X45 Error reset signal
Y50 to Y5F Error code notation (BCD 4 digits) LY42NT1P (Y50 to Y5F)
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(5) Program example for using the parameter of the intelligent function module

(a) Parameter setting (A/D conversion part)

Configure the initial settings in the parameter.

‘@ Project window = [Intelligent Function Module] = module name
= [Parameter_(A/D_Conversion)]

D2DA2[]-Parameter_(A/D_Conversion)

Display Filker |Display All j
Item CH1 CH2

—| Basic sefting :5et method of A/D conversion control.
AJD conversion enable/disable . .
St 0:Enable 0:Enable
Averaging process setking 0:Sampling Processing 2:Count Average
Time Average/Count .
Average/Moving Average o 50 Times

- Input signal error detection Set for input signals on A/D conversion.
Input signal error detection setting | 1:Upper and Lower Detection 0:Disable
Input signal error detection setting
walus 10,0 % 5.0 %

—, Scaling function {&/D - .

T Set for scaling on A/D conversion.

AJD conversion scaling - -
enable/disable setting L:Disable L:Disable
AJD conversion scaling upper limit 0
wvalue
AJD conversion scaling lower limit 0 0
wvalue

- Logging function Set logging function when AD conversion is executed.
Logging enable/disable setting 1:Disable 1:Disable
Logging data setting 1:5caling Value 1:5caling Value
Logging cycle setting value 4 ms 4 ms
Logging cycle unit specification 1ims 1ims
Logging points after trigger S000 S000
Level trigger condition setting 0:Disable 0:Disable
Trigger data 54 55
Trigger setting value u] u]

Set method of A/D conversion contral,

(b) Parameter setting (D/A conversion part)

Configure the initial settings in the parameter.

‘@ Project window = [Intelligent Function Module] = module name

= [Parameter_(D/A_Conversion)]

Display Filker |Display All

Item CH4
- Basic seffing H
Eél’tnti;;nversmn enable/disable 0:Enable 0:Enable
-1 Warning output function Set for warnings on D/ A conversion.
‘Warning output setting 1:Disable 0:Enable
‘Warning output upper limit value 0 10000
‘Warning output lower limit value |0 3000

—, Scaling function (DA
conversion)
D& conversion scaling

Set for scaling on D/A conversion.

enable/disable setting B:Enable L:Disable
D& conversion scaling upper limit

walus Fz2000 1]

D& conversion scaling lower limit 0

wvalue

Set method of Dfd conversion contral,
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(c) Auto Refresh setting

‘“@ Project window = [Intelligent Function Module] = module name
= [Auto_Refresh]

{iF 0030:L60AD2DAZ[]-Auto_Refresh

Display Filker IDispIay All LI

Item
= A conversion
- [=| Transfer to PLC Transfer buffer memory data to the specified device.
------ AJD conversion completed flag

- Digital output value 538 Dz
- Maximurn value
- Minimurn value
- 5caling walue
- Input signal error detection flag | D&
- Logging hold flag

E Transfer to intelligent
function module

------ Logging hold request
Lewel data 0

------ Lewvel data 1

------ Lewel data 2

Lewel data 3

Lewel data 4

------ Lewel data 5

------ Lewvel data &

Lewel data 7

Lewel data &

- Lewel data 9

=] DfA conversion Set the devices of D/A conversion.

/= Transfer bo PLC Transfer buffer memory data to the specified device.
Set value check code
- Warning output Flag D7

Transfer to intelligent
function module

Transfer data of the specified device to buffer memory.

Transfer data of the specified device to buffer memory.

‘e Digital input value o3 D4
[=] Common section Set the common devices.
“.[=] Transfer ko PLC Transfer buffer memory data to the specified device.

Latest error code =]
Latest address of errar history

Set the devices of A/D conwversion,

(d) Writing the parameter of the intelligent function module
Write the set parameter to the CPU module and reset the CPU module, or power off and on the programmable
controllers.

) [Online] = [Write to PLC]

or Power OFF — ON

uone.nbliuo) wejsAg piepuels e ul 8\npoy 8y} Buisn usym 2oL
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(e) Program example

Read a digital output value.

(]

(-]

Read A/D conversion completed flag.

Read CH1 Digital output value.

Read CH2 Digital output value.

Read Input signal error detection flag.

Turn on Error clear request to reset
the input signal error.

(-]

3

Set CH3 Digital input value.

Set CH4 Digital input value.

CH3 Output enable/disable flag

CH4 Output enable/disable flag

Read Warning output flag.

(-]

(-]

(]

Xt X0 X v wov
I 1t 1t +1 LMOV  G10 K1MO0
Mo
} {MOV D1 D11
M1
f [MOV D2 D12
Input signal error detection status and processing at error detection
SM400
} {mMOvV D8 K1M50
M50
"ﬂ iProcessing when an input signal error is detected in CH1
—m—|X43 ays {SET  Y3F
I L
} i } i } {MOV  K10000 D3
{MOV K8000 D4
Analog output enable setting
WX X X
— 11 11 (Y33
(Y34
Read a warning output flag.
SM400
— [MOV D7 K2M20
M26
— IProcessing when a warning (upper limit) is output in CH4
Ml.?|2|7 ! Processing when a warning (lower limit) is output in CH4
X44 X38
f [SET VY38
—,H’—|X38 v {RST Y38
_______________ L A
Error code display and reset processing
} {BCD D10 K4Y50
X45
it {SET  Y3F
Y3F X3C X3F
} HF +F {RST  Y3F
{END

3

Turn on Warning output clear request.

Turn off Warning output clear request.

Output the error code in BCD.

Turn on Error clear request.

Turn off Error clear request.
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(6) Program example for not using the parameter of the intelligent function

Enable A/D conversion for CH1 and CH2.

CH2 Time Average/Count Average/
Moving Average

CH1, CH2 Averaging process setting

CH1 Input signal error detection setting

CH1 Input signal error detection setting
value

Enable D/A conversion for CH3 and CH4.

Set D/A conversion scaling for CH3.

CH4 Warning output setting

CH3 D/A conversion scaling lower limit
value

CH3 D/A conversion scaling upper limit
value

CH4 Warning output upper limit value

CH4 Warning output lower limit value

Turn on Operating condition setting
request.

Turn off Operating condition setting

Read A/D conversion completed flag.

Read CH1 Digital output value.

Read CH2 Digital output value.

Read Input signal error detection flag.

Processing when an input signal error
is detected in CH1

module
Initial setting
X30
i {SET w100 ]
M100 Y39 X39 - U3\
— 74 15 {MOV  HO GO 1
U3\
{MOV K50 G2 1
u3\
{MOV  H20 G24 1
U3\
{MOV  H1 G271}
U3\
{MOV K100 G142 J
u3\
{MOV  HO G2000 J
U3\
{mMOV H8 G2053 J
U3\
{MOV H4 G2047 J
u3\
{MOV KO G2058 J
U3\
{MOV  K32000 G2059 ]
U3\
{MOV  K10000 G2092 J
u3\
{MOV  K3000 G2093 Ji
{SET Y39 3
{RST  M100 1}
O r
_________ A iRsT__ Y3 ]
\ Read a digital output value.
: X X0 xE v mov %
! I 1T 1T Zdl LMOV  G10 KiMO ]
|
‘ MO U3\
| } {MOV G11 D11 1
|
conversion } {mMOV  G12 D12 1
i Input signal error detection status and processing at error detection
: ﬂﬁoo {MoV L<J3.34\9 K1M50
: I L
|
! M50
i i I Processing when an input signal error is detected
|
|
|
| —)|(1|—|43 ay [sET Y3F ]
SR B || —— O -4 PR et SRS
.’"Wthééai'gi'ta'in'th'\/‘aTu'eT')('3'7""""""'"'""""""""""""""'"""U's\""'
|
. } i } i } {MOV  K10000 G2003 J
|
DA U3\
conversion {MOV  K8000 G2004 Ji
' Analog output enable setting
: Xar_ X0 X (
! T 1T 1T {Y33
|
|
| (Y34

Turn on Error clear request to reset the
input signal error.

Set CH3 Digital input value.

Set CH4 Digital input value.

CH3 Output enable/disable flag

CH4 Output enable/disable flag
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Read a warning output flag.

SM400 U3\
— | {MOV G2048 K2m20 J Check if a warning is output in CH4.
M26 I - - — Processing when a warning (upper limit)
Mt {Processing when a warning (upper limit) is output is output in CH4
Mg7 T - - — Processing when a warning (lower limit)
It | Processing when a warning (lower limit) is output| ;o output in CH4
X44 X38
f {SET Y38 J Turn on Warning output clear request.
X38 Y38
—A— } {RST Y38 J Turn off Warning output clear request.
Error code display and reset processing
U3\
— {BCD G19 K4Y50 J Output the error code in BCD.
X45
i {SET  Y3F ] Turn on Error clear request.
Y3F X3C X3F
f H > 48 {RST Y3F 1 Turn off Error clear request.
{END ]
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10.3 Whenan Analog I/0 Module Is Connected to a Head
Module

This section shows the system configuration of the analog I/0 module and a program example under the operation
condition.

(1) System configuration

Power supply module (Q62P) Power supply module (L61P)
CPU module (Q10UDHCPU) Head module (LJ72GF15-T2)
Master/local module (QJ71GF11-T2) Analog I/0 module (L60AD2DA2)
Input module (QX10) Input module (LX40C6)
Output module (QY40P) Output module (LY10R2)
END cover (L6EC)
X/Y00  X/Y20  X/Y30 X/Y1000 X/Y1010  X/Y1020
to to to to to to
XIY1F  XIY2F  XIY3F X/Y100F  X/Y101F  X/Y102F
~ | e

Master station (Station No.0) Ethernet cable (1000BASE-T) Intelligent device station (Station No.1)

Network No.1

(2) Programming condition
[A/D conversion]
» This program sets A/D conversion enable for CH1 and CH2 and reads digital output values.
» This program performs the sampling processing to CH1 and the averaging processing every 50 times to
CH2 for the A/D conversion.
» This program performs the input/output signal error detection for CH1.
[D/A conversion]
» This program sets D/A conversion enable for CH3 and CH4 and writes digital input values.
» This program configures the scaling setting for CH3 and the warning output setting for CH4.
[Common]
« If an error occurs in the analog I/O module, an error code is indicated in BCD (external output from the
QY40P).
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(3) Initial setting

(a) Channel setting (A/D conversion part)

Setting item | CH1 CH2
Basic setting
A/D conversion enable/disable setting 0: Enable 0: Enable
Averaging process setting 0: Sampling Processing 2: Count Average
Time Average/Count Average/Moving Average 0 50 Times
Input signal error detection
Input signal error detection setting 1: Upper and Lower Detection 0: Disable
Input signal error detection setting value 10.0% 5.0%
Scaling function (A/D conversion)
A/D conversion scaling enable/disable setting 1: Disable 1: Disable
A/D conversion scaling upper limit value 0 0
A/D conversion scaling lower limit value 0 0
Logging function
Logging enable/disable setting 1: Disable 1: Disable
Logging data setting 1: Scaling Value 1: Scaling Value
Logging cycle setting value 4ms 4ms
Logging cycle unit setting 1: ms 1:ms
Logging points after trigger 5000 5000
Level trigger condition setting 0: Disable 0: Disable
Trigger data 54 55
Trigger setting value 0 0
(b) Channel setting (D/A conversion part)
Setting item | CH3 | CH4
Basic setting
D/A conversion enable/disable setting | 0: Enable | 0: Enable
Warning output function
Warning output setting 1: Disable 0: Enable
Warning output upper limit value 0 10000
Warning output lower limit value 0 3000
Scaling function (D/A conversion)
D/A conversion scaling enable/disable setting 0: Enable 1: Disable
D/A conversion scaling upper limit value 32000 0
D/A conversion scaling lower limit value 0 0
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(4) Device for user

Device Description
W3 CH3 Digital input value
W4 CH4 Digital input value
W1000 A/D conversion completed flag
W1001 (D11) CH1 Digital output value
W1002 (D12) CH2 Digital output value
W1007 Warning output flag
W1008 Input signal error detection flag
w1010 Error code
MO CH1 A/D conversion completed flag
M1 CH2 A/D conversion completed flag
M20 to M27 Warning output flag
M50 to M53 Input signal error detection flag
M100 Module READY checking flag
X20 Digital output value read command input signal
X21 Batch output enable signal
X22 Digital input value write command input signal
X23 Input signal error detection reset signal QX10 (X20 to X2F)
X24 Warning output reset signal
X25 Error reset signal
X26 Initial setting signal
Y30 to Y3F Error code notation (BCD 4 digits) QY40P (Y30 to Y3F)
SB49 Data link status (own station)
SWBO0.0 Data link status (each station) (station No.1)
NO Nesting (station No.1)
M100 Flag for meeting the communication condition (station No.1)

8|NpoJ\ pesH e 0} pajosuuo) s| 8|NPoN O/l Bojeuy ue usyp €01
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(5) Setting on the master station

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "Series" and select "Q10UDH" for "Type".

O [Project] = [New]

Series: [aceu (@mode) =l
Type: |QiounH ~|
Project Type: | simple Project |
™ Use Label
Language: ILadder LI
ok | Cancel |

2. Display the Network Parameter window and configure the setting as follows.

‘Q Project window = [Parameter] = [Network Parameter]
=[Ethernet/CC IE/MELSECNET]

™ set network configuration setting in CC IE Field configuration window

3. Display the Network Configuration Settings window and configure the setting as follows.

“@ Project window = [Parameter] = [Network Parameter]

= [Ethernet/CC IE/MELSECNET] = [ letuok confiauratien settngs | button

Set up Network configuration.

CETTEEEIE) o e e e e e e e ez
 Points/Start mmmmammmmmmmmm
' start/End

1)Inteligent Device Station 0000| 0OFF 0000| 0OFF
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4. Display the Refresh Parameters window and configure the setting as follows.

\@ Project window = [Parameter] = [Network Parameter]

= [Ethernet/CC IE/MELSECN ET] = | Refresh Parameters I button
ﬂ MNetwork Parameter - CCIE Field - Refresh Parameters - Module No.: 1 EI@
Assignment Method
" Points/Start
{+ Start/End
Link Side PLC Side o
Dev. Name | Points Start End Dev. Name | Points Start End  —
Transfer 5B SB 512| 0000 0IFF| 4% |[SB - 512 0000 01FF
Transfer SW SW 512 0000 01FF| 4% [5wW - 512 0000 01FF
Transfer 1 RX - 256 0000 00FF| 4% |[X - 256 1000 10FF
Transfer 2 RY - 256 0000 00FF| 4% |Y - 256 1000 10FF
Transfer 3 RWr - 256 0000 O0FF| 4= (W - 256 000000 0000FF
Transfer 4 RWw - 256 0000 00FF| 4= (W - 256 001000 0010FF
Transfer 5 - - -
Transfer 6 - - -
Transfer 7 - - -

5. Write the set parameter to the CPU module of the master station and reset the CPU module, or

power off and on the programmable controllers.

) [Online] = [Write to PLC]

un

or Power OFF — ON

305

8|NpoJ\ pesH e 0} pajosuuo) s| 8|NPoN O/l Bojeuy ue usyp €01




306

(6) Setting on the intelligent device station
1. Createa project on GX Works2.

Select "LCPU" for "Series" and select "LJ72GF15-T2" for "Type".

) [Project] = [New]

Series:

LI72GF15-T2

Type:

Project Type: ISimpIe Project

Language: ILadder

2. Display the PLC Parameter window and configure the setting as follows.

‘“@ Project window = [Parameter] = [PLC Parameter] = "Communication Head Setting"

~Lini mmuni non aral Er mng

—CC-Link IE Field Network Setting

Mode IOnIine VI
Metwork No. I 1 (1to 239)
Station No. | 1 (1to 120)

* Operating with station Mo, setting of CC IE Field diagnostics
in master station when network No. and station No. are
blank in online setting.

~ Hold (Store in flash ROM) PLC diagnostic error history and system error
history by POWER -OFF /RESET.

Communication Head Setting |PLC Mame IPLC System IPLC RAS IOperaﬁon Setting II,.'O Assignment I

3. Add the analog 1/0 module (L60AD2DA2) to the project of GX Works2.

) Project window = [Intelligent Function Module]=> right-click

= [New Module]

Iﬁ

~Module Selection

Module Type IAnang Module LI
Module Mame LG0ADZDAZ -
—Mount Position
Base Mo, I- VI Mounted Slot No. I 0 _q Acknowledge IO Assignment

[V spedfy start XY address I 0000 (H) 1Module Occupy [16 points]

Title setting

Title I

Cancel
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4. Display the Switch Setting window for the analog I/0 module (L60AD2DA2) and configure the
setting as follows.

*@ Project window = [Intelligent Function Module] = module name
= [Switch Setting]

Input Range Setting
CH Input range |

Drive Mode Setting

INormaI (A/D Converter Processing, D/A Converter Processing) Mode LI
Select Function

[Logging Function =
Select PID Operation Expression

|Basic PID Control =1

*This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-of-range value.

5. Display the initial setting window for the analog /0 module (L60AD2DA2) and configure the
setting as follows.

O Project window = [Intelligent Function Module] = module name
= [Parameter_(A/D_Conversion)]

N
o
w
>
[©]
]
[V]
=}
>
=}
o
o
«Q
Display Fiter  [Display Al ~| 8
Ttem CH1 | cH2 =
[ Basic setting Set method of A/D conversion control. 8_
. AJD conversion enable/disable . ' c
setting 0:Enable 0:Enable o
Averaging process setting 0:5ampling Processing 2:Count Average &

Time Average/Count
Average/Moving Average 30 Times 9
- Input signal error detection setting | 1:Upper and Lower Detection 0:Disable 0]
. . o
______ E:Jésg\alerrofdebecboﬂsehg 0.0 % &
o

Scaling function (A, -

= =l (a/D Set for scaling on A/D conversion. I3
i [V
A m?verson;mitmg 1:Disable 1:Disable T
e - %
v Q
..... A/D conversion scaling lower limit =
value o
N Q.
=
[©)

Logging enablefdisable setting :Di 1:Disable

- Logging cyde setting value

- Logging cydle unit specification
- Logaing paints after trigger

- Level trigger condition setting
- Trigger data

- Trigger setting value

Set for input signals on A/D conversion. o
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6. Display the initial setting window for the analog /0 module (L60AD2DA2) and configure the
setting as follows.

“@ Project window = [Intelligent Function Module] = module name
= [Parameter_(D/A_Conversion)]

Display Filter.  [Display Al ~|
Item cH3 [ CcH4
[=] Basic setting Set methed of DfA conversion control.
z‘;:;nvason TEIPIEELE 0:Enable 0:Enable
[=] Warning output function Set for i on DfA
----- Warning output setting 1:Disable 0:Enable
----- Warning output upper limit value 10000
----- Warning output lower limit value 3000
Eﬁ:ﬁrg@m}dﬁm@/‘q Set for scaling on DA conversion.
------- B oo?verson;mitm? 0:Enable 1:Disable
----- e — o
_______ D/A conversion scaling lower limit N
value
e —
Set for scaling on DfA conversion. -~

7. Display the Auto Refresh setting window for the analog /0 module (L60AD2DA2) and configure
the setting as follows.

“@ Project window = [Intelligent Function Module] = module name
= [Auto_Refresh]

Display Filter.  [Display Al |

Item CH1 [

[ A/D conversion Set the devices of A/D conversion.
Transfer buffer memory data to the specified device.
AfD conversion completed flag | W 1000
Digital output value w1001 Wio02
Maimum value
Minimum value
Sealing value
Input signal error detection flag | W 1008
Logging held flag
_g Transfer to intelligent Tt drma i eers e e e e e
- Logging hadrequest I
- Level data 0
- Level data 1
- Level data 2
- Level data 3
- Level data 4
- Lovel data 5
- Level data 6
- Level data 7
- Level data 8

- Level data 9

Set the devices of D/A conversion.
Transfer buffer memory data to the specified device.

- Setvalue ched: code

w1007

Transfer data of the specified device to buffer memory.
I ws

Set the common devices.

Transfer buffer memory data to the specified device.

Latest error code w1010

Latest address of error history

Set the devices of AfD conversion.
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8. Write the set parameter to the head module and reset the head module, or power off and on the
programmable controllers.

O [Online] = [Write to PLC]

=

. D) or Power OFF — ON
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(7) Program example

The following shows a program example. A program can be written to the CPU module of the master station.

Check the data link status of station No.1 (head module).

SB49 SWOB0.0 Check the communication status of

{mc  NO M100
ks £ - ] master module.
NO __M100
1”7 Read a digital oufput value. =~ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T m e !
X20  X1000 X100E Y1009 )
f {1 {1 I [MOV w1000 Kimo 1 Read A/D conversion completed flag.

:

MO o

} {MOV w1001 D11 ] Read CH1 Digital output value.

M1
} {MOV w1002 D12
Input gignal error detection status and processing at error detection

)

Read CH2 Digital output value.

SM400
— {mMov w1008 Kims50 J Read Input signal error detection flag.
M50 I
it IProcessing when an input signal error is detected in CH1

Turn on Error clear request to reset the
{SET Y100F _ input signal error.

DIA — | '} i} [MOV  K10000 W3

{MOV  K8000 W4

X2|2 X1IOIOO X1|0|07

)

Set CH3 Digital input value.

)

Set CH4 Digital input value.
Analog output enable setting
X2|1 X1|O|OO X1|0|07
r 1T 1T

)

{SET Y1003 Turn on CH3 Output enable/disable flag.

)

{SET Y1004 Turn on CH4 Output enable/disable flag.

X21

¥ {RST Y1003 J Turn off CH3 Output enable/disable flag.
X1000
JF {RST Y1004 J Turn off CH4 Output enable/disable flag.
X1007
Read a warning output flag.
SM400
f {MOV w1007 K2m20 } Read Warning output flag.
M26 I - X — -
il { Processing when a warning (upper limit) is output in CH4
M27 I
i | Processing when a warning (lower limit) is output in CH4

X24  X1008 )
} {SET Y1008 J Turn on Warning output clear request.

X1008 Y1008
—F—} {RST Y1008 J} Turn off Warning output clear request.
Error code display and reset processing

X100F
— } {BCD W1010 K4Y30

()

Output the error code in BCD.

i {SET  Y100F

(]

Turn on Error clear request.

Y100F X100F X100C
— | r4a HF [RST  Y100F

()

Turn off Error clear request.

{MCR NO 1

{END ]
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CHAPTER 11 TROUBLESHOOTING

This chapter describes errors that may occur while using the analog I/O module, and those troubleshooting.

(1) Checking for the error codes and the alarm codes

The errors and alarms that occurred in the analog /0O module can be checked with the following methods.

Choose a method depending on the purpose and application.
» Checking on the "Module's Detailed Information" Window (==~ Page 312, Section 11.1)
» Checking in Latest error code (Un\G19) (1=~ Page 313, Section 11.2)
» Checking Through the Module Error Collection Function (==~ Page 314, Section 11.3)
» Checking on the display unit (==~ Page 288, Section 9.4)

311



11.1

Window

Checking on the "Module's Detailed Information™

The following section describes how to check the errors on the module detailed information.

Q) [Diagnostics] = [System Monitor]

System Image... ‘

Monitor Status Connection Charmel
’7 Monitoring ’7 [ Serial Port PLC Module Connection(USE)

[ [Main block. Main block

A
3 Model Name  LEOAD2DAZ

Detailed Information | H/WINnrmalmr\l D\agr\nslmsl Errer History Detal

0

Information List [ Main biock |

[ Block Infomation List

5 e
‘ vt ose| omcknans | o | b of | o [ o gaine | ot }—'—{Y oM vt Wmee ol
A Main Block. Exist. - - Power - Fower - - - -
T T em T : :
16Point Built-in 1O 16Pgint | 0000 - -
A B0 L L60AD2DA2  16Point Inkeli 16Paink 0010 - 1
e oD Cover S . .
L
Geo  Oame A meee
| Minor Error (D Assignment Ervor @ Assignment Incarrect
Product Information List System Error History Close.

Stop Monitor Frint

~Module
Model Mame Lenapzoaz
10 Address o010
Maurik Position Main Block Siot 0

/150410000000000-A
/150410000000000-A

Product Information
Production Number

~Module

Module Access FPossible
Status of Extarnal Fower Supply -
Fuse Blown Status =
Status of Ij0 Address Verify |aree
/O Clear | Hold Setting =
Nois Filter Setting -
Input Type -

Hiw InFormation | Remote Password Setting Status -—

~ Error Information

rEtror and Solution

Latest Errar Code Update Error Hiskary |

Contents;
311
Clear Error History
Error Clear | Mo, Error Code
Display Format
e Solutior;

i old error, The [atest error is displayed at
e batbom line.

FE error Fistory 15 sequenbially dsplayed from

312

2.

1. Select the analog 1/0 module in "Main

button.

Base" and click the

"Module's Detailed Information" of the

analog I/0 module is displayed.
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11.2 Checking in Latest error code (Un\G19)

The following section describes how to check the errors in Latest error code (Un\G19).

\@ [Online] = [Monitor] = [Device/Buffer Memory Batch]

Device
{+ Device Mame | u1iG19 j T/ Set Value Reference Prag
" Buffer Memary | J

Display Format
a2
3

Madify Yalue. .. 2 E o E

64
123

At 16 | oetais.. | open

Device FIED|C|EAS E|7|654 3 (2/10 -
11519 gjojooooo oo 1] 311:‘
U1hE20 ojojoooooo0ooooo0ooo 1]
U11521 ojojoooooo0ooooo0ooo 1]
uthez2 ojojooooooo0ooooooo Dv|

Point/

When multiple errors or warnings occur, the latest error code or alarm code is stored in Latest error code (Un\G19).

(61.9\UN) P02 Joud Issje Ul BusyD Z'L L

313



1.3 Checking Through the Module Error Collection Function

The errors occurred in the analog 1/0 module are saved in the CPU module through the module error collection
function. The error information can be held even after the CPU module is powered off and on or is reset.

(1) How to check the errors through the module error collection function

To check the errors of the analog I/0 module collected by the CPU module, open the "Error History" window.

O [Diagnostics] = [System Monitor] = Click the || Enariistay Detail || button.

Error History. E\
Moniter Status ————— ~Connection Channel List
’V @ | Stop Monitor ’V | Setial Port PLC Module Connection(LISE) System Image...

Refine Search
Match all of the criteria below
Mone

Clear Refine Criteria... Enter Refine Criteria, ..

Error History List Eror Details
Displayed ErrorsiErrors:  200/200 Error Code Notation: % DEC € HEX Model Name  L60ADZDAZ
Ho. Eror Code | Date and Time | ModelMame® | StartIfo A Start If0 0010
o188 49367 2013{05(08 18:44:12 LI7IE71-100 ooo Mount Fesition  Main black 0th slot
o187 49367 2013{05(08 18:42:12 LI7IE71-100 ooog
o18s 49367 2013/05/08 15:40:29 LI71E71-100 0000 Error and Solution | inteligent Module Infarmation
o1ss 49367 2013/05(08 18:40:02 LI7IE71-100 ooog
00183 49367 2013{05(08 18:38:23 LI7IE71-100 oto gt
o182 49367 2013/05/08 18:35:57 LI7IE71-100 oto
o181 49367 2013/05 LITIE71-100 010 The meving average count value set in CH1 Time
m 20 L60ADZDAZ Average/Count Awerage/Maving Average (LUniG1) is
00199 311 2013/05/22 11:05:08 L60ADZDAZ 0010 e e e el Bl I
00196 112 2013/05(21 18:5%:19 LE0ADZDAZ ooog
00195 112 2013j05(21 18:55:18 LE0ADZDAZ oog —
00193 112 2013{05(15 1853141 LE0ADZDAZ ooog
0163 073 2013{03(19 16:15:28 LE0ADZDAZ 0010 Set the maving average count to a valus within the
00162 3073 2013/03/19 16:08:04 LEDADZDAZ 0010 range of 2 to 1000.
0180 073 2013{03(19 15:58:36 LE0ADZDAZ oto
o158 2073 2013{03(19 15:55:42 LE0ADZDAZ oto
0156 073 2013j03(19 15:52:48 LE0ADZDAZ oto
0154 1603 2013{03(19 14:45:28 LE0ADZDAZ oto
00153 1603 2013{03(19 14:36:49 LE0ADZDAZ oto -z
Clear History. .

Refresh Create CSY File, .. Close

(2) Errors to be collected

The analog I/O module reports the following information to the CPU module:
» Error Code List (==~ Page 315, Section 11.4)
« Alarm Code List (I~ Page 324, Section 11.5)
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11 .4 Error Code List

CHAPTER 11 TROUBLESHOOTING

The following table lists error codes.

When an error occurs, the error code is stored in Latest error code (Un\G19).

At the same time, the analog I/O module reports the error to the CPU module.

Error code
. Channel Description and cause of error Action
(decimal)
The input range or output range is set with a value outside the
100 CHA to CH4 setting range for Switch 1 of the intelligent function module Set a valid value to the input range and output range for
switch setting of "PLC parameter". Switch 1 of the intelligent function module switch setting.
The channel where the error has occurred fits in 0.
Power off and on the module.
1M1 — A hardware failure has occurred in the module. If the error occurs again, a failure might have occurred on the
module. Please consult your local Mitsubishi representative.
12 _ Avalue other than 0 is set to Switch 5 of the intelligent function | Set 0 to Switch 5 of the intelligent function module switch
module switch setting of "PLC parameter”. setting.
Check the digital output value and analog output value.
1131 — The flash memory data is an error. If the values are abnormal, please consult your local
Mitsubishi representative.
The functi lection is set with | ther than 0 to 5 f
? unetion se'ec Ic,m 'S 8¢ WI, avaueo e'r an . o> for Set a value within the range of 0 to 4 to the function selection
114 — Switch 4 of the intelligent function module switch setting of ) ) . ) ) )
" " for Switch 5 of the intelligent function module switch setting.
PLC parameter”.
Perform offset/gain setting again for all channels where the
oqug _ An invalid value is set to the offset/gain setting. user range setting has been configured.
120 The number of an error channel cannot be identified. If the error occurs again, a failure might have occurred on the
module. Please consult your local Mitsubishi representative.
Start over the offset/gain setting of the channel where the
12013 CH1 to CH4 An invalid value is set to the offset/gain sett!ng.. error has occurred. ‘ . .
The channel where the error has occurred fits in O. If the error occurs again, a failure might have occurred on the
module. Please consult your local Mitsubishi representative.
The G(P).OGSTOR instruction was executed when Switch 4 of | Do not execute the G(P).OGSTOR instruction when Switch 4
the intelligent function module switch setting of "PLC of the intelligent function module switch setting is the following
" _ parameter” is the following conditions. conditions.
161 * The offset/gain setting mode is set. * The offset/gain setting mode is set.
+ A function other than the logging function is set to the « A function other than the logging function is set to the
function selection for Switch 4. function selection for Switch 4.
» The G(P).OGSTOR instruction has been consecutively
executed. » Execute the G(P).OGSTOR instruction once per module.
162"1 — « For the offset/gain setting, a setting value has been » Write the setting value into the flash memory only once for
consecutively written to the flash memory more than 25 each offset/gain setting.
times.
* The G(P).OGSTOR instruction has been executed on a ) E)::;l::t?ot::tfii:g:ﬁ::gg:j: G(P).OGSTOR
dule diff t th hich the G(P).OGLOAD '
. .mo . e, ffterent from the one on which the G(P) + After executing the G(P).OGLOAD instruction on the
163 o instruction was executed. module from which data is saved, execute the
* The G(P).OGSTOR instruction has been executed ahead of G(P).OGSTOR instruction on the’module to which the data
the G(P).OGLOAD instruction. . )
is restored.
o The maximum number of offset/gain settings and the No more offset/gain setting or arithmetic expression data write
170 - . ) . . . )
arithmetic expression data writes has been exceeded. is reflected on the operation successfully.
The averaging time value set in CHO Time Average/Count
“ CH1 Average/Moving Average (Un\G1, Un\G2) is outside the range | Set the averaging time to a value within the range of 2 to
200 CH2 | of 2 to 5000ms. 5000ms.
The channel where the error has occurred fits in O.
The averaging count value set in CHO Time Average/Count
“ CH1 Average/Moving Average (Un\G1, Un\G2) is outside the range | Set the averaging count to a value within the range of 4 to
sod CH2 of 4 to 62500. 62500.
The channel where the error has occurred fits in O.
The moving average count value set in CHO Time
“ CH1 Average/Count Average/Moving Average (Un\G1, Un\G2) is Set the moving average count to a value within the range of 2
810 CH2 outside the range of 2 to 1000. to 1000.

The channel where the error has occurred fits in 0.
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Error code

(decimal) Channel Description and cause of error Action
“ When the us.er range setting is performed or restored, the Correct the value so that the offset value becomes smaller
400 CH1 to CH4 | offset value is greater than or equal to the gain value. han the gain value.
The channel where the error has occurred fits in 0.
In offset/gain setting, channel numbers or "0" is set for both Correct the Offset/gain setting mode Offset specification
500" — Offset/gain setting mode Offset specification (Un\G22) and (Un\G22) value and/or the Offset/gain setting mode Gain
Offset/gain setting mode Gain specification (Un\G23). specification (Un\G23) value.
In offset/gain setting, ana.log ou-tput channels of bOth,(_:HS_ and Correct Offset/gain setting mode Offset specification
“ CH3 CH4 are set for Offset/gain setting mode Offset specification . ) . e
501 ) . . o (Un\G22) or Offset/gain setting mode Gain specification
CH4 (Un\G22) or Offset/gain setting mode Gain specification (UN\G23).
(Un\G23).
Set a value within the setting range to CHO Digital input value
(Un\G2003, Un\G2004).
The setting range varies depending on the set output range
as shown below.
A value outside the setting range is set to ‘11 tg g?/?q?{(?é?/ 20mA, } + 0 to 12000
CHO Digital input value (Un\G2003,
Normal output Un\G2004). -10 to 10V :-16000 to 16000
:i'tr;ei:r;hnel where the error has occurred | yger range setting 12000 to 12000
(current/voltage)
However, when Enable (0) is set to D/A conversion scaling
enable/disable setting (Un\G2053), the setting range is CHO
D/A conversion scaling lower limit value (Un\G2058,
CH3 Un\G2060) to CHO D/A conversion scaling upper limit value
CH4 (Un\G2059, Un\G2061).
Set a value within the setting range to the corresponding area
of Wave data registry area (Un\G5000 to Un\G54999), which
is used for the error channel.
The setting range varies depending on the set output range
A value outside the setting range is setto | @s shown below.
part of Wave data registry area (Un\G5000
Wave output to Un\(?‘54999), which is used for a wave |4 to 20mA, 0 to 20mA, } -0 to 12000
outputting channel. 1to 5V, 0to 5V
The channel where the error has occurred
fits in O0. -10 to 10V :-16000 to 16000
600" (The error data can be checked in CH3 Wave output digital
value outside the range Address monitor (L) (Un\G3160) to
CH4 Wave output digital value outside the range Address
monitor (H) (Un\G3163).)
In the arithmetic expression where the error has occurred,
check the whole arithmetic expression including input data
and constants and set a value so that Variable arithmetic
The value of Variable arithmetic value for | value for analog output (Un\G4003, Un\G4007) is within the
1,2 analog output (Un\G4003, Un\G4007) is range.
(arithmetic | Variable outside the setting range of the output The setting range varies depending on the set output range
expression | arithmetic range. as shown below.
number) The arithmetic expression number where
the error has occurred fits in O. 4 to 20mA, 0 to 20mA, )
1t0 5V, 0 to 5V } + 010 12000
-10 to 10V :-16000 to 16000
Set a value within the setting range to the data of Conversion
characteristics table (Un\G5000 to Un\G37000) which is used
for the channel where the error has occurred.
The setting range varies depending on the set output range
Values outside the setting range are set to as shown below.
) a part of data of Conversion
CH3 | Variable characteristics table (Un\G5000 to
CHa conversmln . UM\G37000). 4 to 20mA, 0 to 20mA, } -0 to 12000
characteristics 1to 5V, 0to 5V
The channel where the error has occurred
fits in 0. -10 to 10V :-16000 to 16000

(Error data can be checked with Variable conversion
characteristics digital value outside the range address monitor
(Un\G4112 to Un\G4113, Un\G4122 to Un\G4123)).
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Error code
. Channel Description and cause of error Action
(decimal)
Perform any of the following operations to the loop where the
error has occurred.
+ Check the values of Upper limit output limiter setting
(Un\G4336, Un\G4416) and Lower limit output limiter
setting (Un\G4337, Un\G4417), and correct the settings so
that the value of Output conversion value (Un\G4302,
The value of Output conversion value Un\G4382) is within the range.

CH3 (Un\G4302, Un\G4382) is outside the + Correct the PID control parameters so that the value of
eo0™" CHa PID operation setting range of the output range. Output conversion value (Un\G4302, Un\G4382) is within
The channel where the error has occurred the range.

fits in OJ. The setting range varies depending on the set output range

as shown below.
4 to 20mA, 0 to 20mA, .
1105V, 0 to 5V } + 010 12000
-10 to 10V :-16000 to 16000

Among CH3 Warning output upper limit value (Un\G2090) to

CH4 Warni tput | limit value (Un\G2093 f th

. CH3 'ar.nmg oulpu ower limit value (Un )-any o ) © Correct the value so that the upper limit value is greater than
620" lower limit value is greater than or equal to the corresponding -
CH4 o the lower limit value.

upper limit value.

The channel where the error has occurred fits in O.

In the offset/gain setti d | tside th f -

. CH3 n fhe ofise g?m setiing made, -a va }Je ouiside ine range o Set a value within the range of -3000 to 3000 to Offset/gain

7001 CHa 3000 to 3000 is set to Offset/gain adjustment value adjustment value specification (Un\G2024)

specification (Un\G2024). ! P ’

Aval tside th f 0 to 250 is set to CHO Input
. CH1 .va ue outside ,e rangelo ° s setlo npu Set a value within the range of 0 to 250 to CHO Input signal
so™! signal error detection setting value (Un\G142, Un\G143). ) .
CH2 L error detection setting value (Un\G142, Un\G143).

The channel where the error has occurred fits in O.

Set one of the following values to Input signal error detection
setting (Un\G27) for a channel where the error has occurred.
CHA A value outside the range of 0 to 4 is set to Input signal error + Disable (0)

810" CH2 detection setting (Un\G27). + Upper and Lower Detection (1)

The channel where the error has occurred fits in O. * Lower Detection (2)

+ Upper Detection (3)
+ Disconnection Detection (4)
* To perf di tion detecti ing the input signal

Disconnection Detection (4) is set to Input signal error © pertorm . |sconne.c on derection using e put signa

. . error detection function, set 4 to 20mA (Extended mode) or
detection setting (Un\G27), and a value other than the .
L ) 1 to 5V (Extended mode) to the input range of the
o CH1 following is set to the input range. corresponding channel

82 CH2 * 4 to 20mA (Extended mode) ) - .

* Not to perform disconnection detection, set a value other

* 1 to 5V (Extended mode) . . ) )

. than Disconnection Detection (4) to Input signal error
The channel where the error has occurred fits in 0. } ) _
detection setting (Un\G27) of the corresponding channel.
A value outside the range of -32000 to 32000 is set to any of
the following: Set a value within the range of -32000 to 32000 to CH1 A/D

* CH1 A/D conversion scaling lower limit value (Un\G62) to conversion scaling lower limit value (Un\G62) to CH2 A/D

oo™ CH1 to CH4 CH2 A/D conversion scaling upper limit value (Un\G65) conversion scaling upper limit value (Un\G65), and to CH3

« CH3 D/A conversion scaling lower limit value (Un\G2058) to | D/A conversion scaling lower limit value (Un\G2058) to CH4
CH4 D/A conversion scaling upper limit value (Un\G2061) D/A conversion scaling upper limit value (Un\G2061).

The channel where the error has occurred fits in O.

* The same value is set to both CHO A/D conversion scaling « Set different values to CHO A/D conversion scaling lower
lower limit value (Un\G62, Un\G64) and CHO A/D limit value (Un\G62, Un\G64) and CHO A/D conversion
conversion scaling upper limit value (Un\G63, Un\G65). scaling upper limit value (Un\G63, Un\G65).

910 CH1to CH4 | « The same value is set to both CHO D/A conversion scaling « Set different values to CHO D/A conversion scaling lower
lower limit value (Un\G2058, Un\G2060) and CHO D/A limit value (Un\G2058, Un\G2060) and CHO D/A
conversion scaling upper limit value (Un\G2059, Un\G2061). conversion scaling upper limit value (Un\G2059,

The channel where the error has occurred fits in O. Un\G2061).
. CH1 Avalue other than 0 and 1 is set to CHO Logging Set Enable (0) or Disable (1) to CHOI Logging enable/disable
20001 CH2 enable/disable setting (Un\G1000, Un\G1001). setting (Un\G1000, Un\G1001)
The channel where the error has occurred fits in 0. 9 ’ '
Set a value within the setting range to one or both of CHO
A value outside the setting range is set to one or both of CHO | Logging cycle setting value (Un\G1032, Un\G1033) and CHO
2010 CH1 Logging cycle setting value (Un\G1032, Un\G1033) and CHO | Logging cycle unit setting (Un\G1040, Un\G1041).
CH2 Logging cycle unit setting (Un\G1040, Un\G1041). For the setting procedure of the logging cycle, refer to the

The channel where the error has occurred fits in O.

following.
* Logging Function (I==~ Page 106, Section 8.10)
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Error code

. Channel Description and cause of error Action
(decimal)
Set CHO Logging cycle setting value (Un\G1032, Un\G1033)
and CHO Logging cycle unit setting (Un\G1040, Un\G1041)
CH1 The set logging cycle is shorter than the refresh cycle of the so that the logging cycle is equal to or longer than the refresh
20201 CH2 logged value (digital output value or scaling value). cycle of the logged value.
The channel where the error has occurred fits in 0. For the setting procedure of the logging cycle, refer to the
following.
* Logging Function (=~ Page 106, Section 8.10)
) CHA A value other than 0 and 1 is set to CHO Logging data setting Set Digital output value (0) or Scaling value (1) to GHOI
2030 CHz | (Un\G1024, Un\G1025). Logging data setting (Un\G1024, Un\G1025)
The channel where the error has occurred fits in 0. ' ’
™ CH1 A\{alue outs@e the range of 1to 10000 is set to CH Logging Set a value within the range of 1 to 10000 to CHO Logging
20400 CH2 points after trigger (Un\G1048, Un\G1049). points after trigger (Un\G1048, Un\G1049).
The channel where the error has occurred fits in O. ’
Set one of the following values to CHO Level trigger condition
CH1 A value outside the range of 0 to 3 is set to CHO Level trigger s.eglir;gélzn(\(im%, Un\G1057).
20501 condition setting (Un\G1056, Un\G1057).
CH2 . * Above (1)
The channel where the error has occurred fits in O.
* Below (2)
+ Pass through (3)
o CH1 A value outside the range of 0 to 4999 is set to CHL Trigger Set a value within the range of 0 to 4999 to CHO Trigger data
2060 CH2 data (Un\G1064, Un\G1065). (Un\G1064, Un\G1065).
The channel where the error has occurred fits in 0. ’
y CH1 A value other than 0 and 1 is set to CHO Logging hold request Set OFF (0) or ON (1) to CHO Logging hold request
20700 CH2 (Un\G1008, Un\G1009). (Un\G1008, UM\G1009).
The channel where the error has occurred fits in O. ’
FJ:\Z? (ggZ)iSUS:\tC-;? 0%‘:;:‘ W;EgjIfTJi(iinoanblci/:;E::;Stite“?c?gging When exec.uting the !ogging furlwtion, set th.e Iogging function
2080 CH1 function set o the function selection for Switch 4 of the to the funct.lon selgctlon for Switch 4 of the intelligent function
CH2 . . . . . module switch setting. After that, set Enable (0) to CHO
intelligent function module switch setting of "PLC parameter". Logging enable/disable setting (UM\G1000, Un\G1001).
The channel where the error has occurred fits in O. ’
The scaling function (D/A conversion) is enabled with the wave
3010 CH3 E:Iﬁ:ti:::zﬁit;’:r; tbfeul :Stif;t :::gjefu:;ittlz: ::’:teir(;:():f f,(;rLSCWItCh 4 When executing the wave output function, set Disable (1) to
CH4 D/A conversion scaling enable/disable setting (Un\G2053).
parameter"”.
The channel where the error has occurred fits in 0.
Both of the following contents are set for the intelligent function | + When executing the wave output function, set a value other
module switch setting of "PLC parameter". than the user range setting (current/voltage) to the output
CH3 » The user range setting (current/voltage) is set to the output range for Switch 1 of the intelligent function module switch
302001 CHa range for CH3 or CH4. setting.
» The wave output function is set to the function selection for » When using the user range setting, set a function other
Switch 4. than the wave output function to the function selection for
The channel where the error has occurred fits in O. Switch 4 of the intelligent function module switch setting.
Set one of the following values to CHO Wave output start/stop
CH3 A value outside the range of 0 to 2 is set to CHO Wave output | request (Un\G3002, Un\G3003).
3030 CHa start/stop request (Un\G3002, Un\G3003). + Wave output stop request (0)
The channel where the error has occurred fits in 0. » Wave output start request (1)
» Wave output pause request (2)
Set one of the following values to CHO Output setting during
CH3 A value outside the range of 0 to 2 is set to CHO Output wave output stop (Un\G3010, Un\G3011).
30407 CHa setting during wave output stop (Un\G3010, Un\G3011). + OV/OmA (0)
The channel where the error has occurred fits in O. * Offset value (1)
* Setting value during stop (2)
Set a value within the setting range to CHO Output value
during wave output stop (Un\G3018, Un\G3019). The setting
range varies depending on the set output range as shown
CH3 A value outside the setting range is set to CHO Output value below.
305071 CHa during wave output stop (Un\G3018, Un\G3019).

The channel where the error has occurred fits in 0.

4 to 20mA, 0 to 20mA,

1105V, 0 to 5V } +010 12000

-10 to 10V :-16000 to 16000
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Error code

(decimal) Channel Description and cause of error Action
Aval tside th f 5000 to 54999 is set to CH3 W
value outside tne range'o © ' setio ave Set a value within the range of 5000 to 54999 to CH3 Wave
. CH3 pattern start address setting (L) (Un\G3028) to CH4 Wave .
3060"" ) pattern start address setting (L) (Un\G3028) to CH4 Wave
CH4 pattern start address setting (H) (Un\G3031). attern start address setting (H) (Un\G3031)
The channel where the error has occurred fits in O. P 9 ’
Aval tside th f 1 to 50000 is set to CH3 W
value outs e. © range ortto s setto ave Set a value within the range of 1 to 50000 to CH3 Wave
. CH3 pattern data points setting (L) (Un\G3044) to CH4 Wave . )
3070 . ) pattern data points setting (L) (Un\G3044) to CH4 Wave
CH4 pattern data points setting (H) (Un\G3047). attern data points setting (H) (Un\G3047)
The channel where the error has occurred fits in O. P s 9 ’
Set one of the following values to CHO Wave pattern output
A value outside the setting range is set to CHO Wave pattern - . 9 P P
. CH3 " . repetition setting (Un\G3058, Un\G3059).
3080071 output repetition setting (Un\G3058, Un\G3059). .
CH4 The channel where the error has occurred fits in O * Unlimitedly repeat output (-1)
' + Specified number of times (1 to 32767)
A value outside the range of 1 to 5000 is set to CHO Constant
. CH3 g, Set a value within the range of 1 to 5000 to CHO Constant for
30907 for wave output conversion cycle (Un\G3066, Un\G3067). R
CH4 . wave output conversion cycle (Un\G3066, Un\G3067).
The channel where the error has occurred fits in O.
3100 _ A value other than 0 and 1 is set to Step action wave output Set OFF (0) or ON (1) to Step action wave output request
request (Un\G3072). (Un\G3072).
The value obtained from the following formula is greater than Set the values to CH3 Wave pattern start address setting (L)
54999 (last buffer memory address in Wave data registry (Un\G3028) to CH4 Wave pattern start address setting (H)
CH3 area). CH3 Wave pattern start address setting (L) (Un\G3028) | (Un\G3031) and CH3 Wave pattern data points setting (L)
3110 CH4 to CH4 Wave pattern start address setting (H) (Un\G3031) + (Un\G3044) to CH4 Wave pattern data points setting (H)
CH3 Wave pattern data points setting (L) (Un\G3044) to CH4 (Un\G3047) so that they meet the following condition:
Wave pattern data points setting (H) (Un\G3047) - 1 * ["Wave pattern start address setting" + "Wave pattern data
The channel where the error has occurred fits in O. points setting" - 1] is equal to or smaller than 54999.
For Switch 1 of the intelligent function module switch setting of
" N 9 . . g * When using the variable arithmetic function or the variable
PLC parameter", the user range setting for the input range or ) L . . . )
) ) - o conversion characteristics function + variable arithmetic
output range is set. At the same time, either of the following is ) .
. ) . function, set a range other than the user range setting for
. set to the function selection for Switch 4. ) ) ) ) f -
4000 CH1 to CH4 . . . . Switch 1 of the intelligent function module switch setting.
« Variable arithmetic function . . . .
) ) . . ) * When using the user range setting, set the logging function
« Variable conversion characteristics function + variable . . ) ) )
) . . to the function selection for Switch 4 of the intelligent
arithmetic function function module switch settin:
The channel where the error has occurred fits in O. 9:
Enable (0) is set to D/A conversion scaling enable/disable -
setting (Un\G2053) with one of the following functions set to kS
the function selection for Switch 4 of the intelligent function When using the variable arithmetic function or the variable r:n
4010"" CH3 module switch setting of "PLC parameter". conversion characteristics function + variable arithmetic g
CH4 * Variable arithmetic function function, set Disable (1) to D/A conversion scaling 8
« Variable conversion characteristics function + variable enable/disable setting (Un\G2053). %
arithmetic function =
The channel where the error has occurred fits in O. -
1,2 An invalid value is set to the arithmetic expression data stored | Save the arithmetic expression data in the flash memory
- (arithmetic | in the flash memory. again.
4020 expression | The number of an error arithmetic expression cannot be If the error occurs again, a failure might have occurred on the
number) identified. module. Please consult your local Mitsubishi representative.
1,2 An invalid value is set to the arithmetic expression data stored | Save the arithmetic expression data in the flash memory
40201 (arithmetic | in the flash memory. again.
expression | The arithmetic expression number where the error has If the error occurs again, a failure might have occurred on the
number) occurred fits in O. module. Please consult your local Mitsubishi representative.
The arithmetic expression data cannot be saved because
conversion is enabled for some channel in A/D conversion For all the channels, set Disable to A/D conversion
4030 CH1 to CH4 | enable/disable setting (Un\GO) or D/A conversion enable/disable setting (Un\G0) and D/A conversion

enable/disable setting (Un\G2000).
The channel where the error has occurred fits in O.

enable/disable setting (Un\G2000).
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Error code

(decimal) Channel Description and cause of error Action
Enable (0) is set to A/D conversion scaling enable/disable
setting (Un\G53) or D/A conversion scaling enable/disable
. 9( ) . ) g, When using the variable conversion characteristics function,
setting (Un\G2053) with the following function set to the . . . .
. . . : . . set Disable (1) to A/D conversion scaling enable/disable
CH1 to CH4 | function selection for Switch 4 of the intelligent function module . . - ;
) ; N N setting (Un\G53) or D/A conversion scaling enable/disable
switch setting of "PLC parameter". )
. . o . setting (Un\G2053).
« Variable conversion characteristics function
" The channel where the error has occurred fits in O.
5000
Enable (0) is set to A/D conversion scaling enable/disable
setting (Un\G53) with the following function set to the function
CH1 selection for Switch 4 of the intelligent function module switch | When using the variable conversion characteristics function +
CH2 setting of "PLC parameter". variable arithmetic function, set Disable (1) to A/D conversion
« Variable conversion characteristics function + variable scaling enable/disable setting (Un\G53).
arithmetic function
The channel where the error has occurred fits in O.
Avalue outside the range of 0 to 2 is set to Variable conversion
. - 9 . Set a value within the range of 0 to 2 to Variable conversion
50101 CH1 to CH4 | characteristics table selection (Un\G4100). . .
. characteristics table selection (Un\G4100).
The channel where the error has occurred fits in O.
» When Analog input (0) is set to Variabl i
en n? c?g input (0) is S? 0 variable conversion * When Analog input (0) is set to Variable conversion
characteristics table selection (Un\G4100), a value other L )
] ; ) characteristics table selection (Un\G4100), set a value of
than OH to 5H, AH, and BH is set to Variable conversion . . -
o . OH to 5H, AH, or BH to Variable conversion characteristics
characteristics range setting (Un\G4101). range setting (Un\G4101)
5020 CH1 to CH4 | = When Analog output (1) or Analog I/0 (2) is set to Variable 9 9 ' ) )
) N . * When Analog output (1) or Analog I/0 (2) is set to Variable
conversion characteristics table selection (Un\G4100), a ) - .
. ) . conversion characteristics table selection (Un\G4100), seta
value outside the range of OH to 4H is set to Variable L . .
) C ) value within the range of OH to 4H to Variable conversion
conversion characteristics range setting (Un\G4101). characteristics range setting (Un\G4101)
The channel where the error has occurred fits in 0. 9 9 '
With one of the following functions set to the function selection
for Switch 4 of the intelligent function module switch setting of | Set a value within the range of the address of the conversion
"PLC parameter" and Analog output (1) set to Variable characteristics table to CHO Digital input value (Un\G2003,
conversion characteristics table selection (Un\G4100), a value | Un\G2004). The setting range varies depending on the set
CH3 outside the range of the address of the conversion output range as shown below.
503001 CHa characteristics table is set to CHO Digital input value
(Un\G2003, Un\G2004). 4 t0 20mA, 0 to 20mA, } . 010 12000
» Variable conversion characteristics function 1to 5V, 0to 5V ’
« Variable conversion characteristics function + variable
arithmetic function -10 to 10V :-16000 to 16000
The channel where the error has occurred fits in 0.
When Analog I/O (2) is set to Variable conversion
characteristics table selection (Un\G4100), the setting of A/D Correct the setting for A/D conversion enable/disable setting
Mo 1, 2 (route | conversion enable/disable setting (Un\GO) of a channel differs | (Un\GO) and D/A conversion enable/disable setting
50 number) from the setting of D/A conversion enable/disable setting (Un\G2000) so that the conversion enable/disable settings of
(Un\G2000) of the corresponding channel. the corresponding channels are the same.
The route number where the error has occurred fits in O.
* Wh ing the PID control functi t | ther th
For Switch 1 of the intelligent function module switch setting of N using e . contro .unc on, se .ava .ue omner lan
N N ) . the user range setting for Switch 1 of the intelligent function
PLC parameter”, the user range setting for the input range or . )
. ) . ) module switch setting.
sood™! CH1 to CH4 | output range is set. At the same time, the PID control function . . . .
) . . ) « When using the user range setting, set the logging function
is set to the function selection for Switch 4. - ) ) . )
. to the function selection for Switch 4 of the intelligent
The channel where the error has occurred fits in 0. . ) .
function module switch setting.
Enable (0) is set to D/A conversion scaling enable/disable
setting (Un\G2053) with the PID control function set to the
. CH3 .g ( . ) . . ) . When using the PID control function, set Disable (1) in D/A
60107 function selection for Switch 4 of the intelligent function module i . i R
CH4 . . conversion scaling enable/disable setting (Un\G2053).
switch setting of "PLC parameter".
The channel where the error has occurred fits in 0.
A value other than 0 and 1 is set in Control mode switchin
. 1, 2 (loop 9 Set Automatic mode (0) or Manual mode (1) in Control mode
60200 No.) (Un\G4320, Un\G4400). switching (Un\G4320, Un\G4400)
' The loop number where the error has occurred fits in 0. 9 ’ '
* A value outside the range of 2 to 60000 is set in Control
le setting (Un\G4321, Un\G4401).
cvee se' ing (Un &N . ) * Set a value within the range of 2 to 60000ms in Control
o 1, 2 (loop * The setting of Control cycle setting (Un\G4321, Un\G4401) cycle setting (Un\G4321, Un\G4401)
603 No.) does not meet the condition "Control cycle setting > 200us x ' )

Number of A/D conversion channels in use".
The loop number where the error has occurred fits in O.

« Set a value that meets the condition shown on the left.
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Error code

(decimal) Channel Description and cause of error Action
Set a value within the setting range in Set value (SV) setting
(Un\G4322, Un\G4402).
The setting range varies depending on the set input range as
shown below.
. 1,2 (loop A valllue outside the setting range is set in Set value (SV) f]‘ :0 gi)/moAi 0;3 20mA, } -0 to 12000
6040 No.) setting (Un\G4322, Un\G4402). ooV, U 1o
The loop number where the error has occurred fits in O. -10to 10V - _16000 to 16000
0 to 10V : 0 to 16000
4 to 20mA (Extended mode) :-3000 to 13500
1 to 5V (Extended mode)
Aval tside th f 1to 10000 is setin P rtional
. 1, 2 (loop \{a ue ou S,I © te range ot 1 fo s setin Froportiona Set a value within the range of 1 to 10000 in Proportional gain
6050"" No.) gain (P) setting (Un\G4323, Un\G4403). (P) setting (Un\G4323, Un\G4403)
' The loop number where the error has occurred fits in 0. 9 ’ '
A value outside the range of 0 to 300000 is set in Integral time . . .
. 1, 2 (loop ) Set a value within the range of 0 to 300000 in Integral time (1)
1 1) sett Un\G4324 to Un\G4325, Un\G4404 to Un\G4405).
6060 No.) (1) setting (Un o~n N oLn )| setting (Un\G4324 to Un\G4325, Un\G4404 to Un\G4405)
The loop number where the error has occurred fits in O.
Aval tside th f 0 to 30000 is set in Derivative ti
. 1, 2 (loop va ue.ou Sice e range of 1o s setin Lerlvative ime Set a value within the range of 0 to 30000 in Derivative time
6070 No) | (D) setling (Un\G4326, Un\G4406). (D) setting (Un\G4326, Un\G4406)
’ The loop number where the error has occurred fits in OJ. 9 ’ ’
Aval tside th f 0 to 10000 is setin G idth
. 1, 2 (loop val ue outside e range ol 7 fo s setin sap wi Set a value within the range of 0 to 10000 in Gap width setting
s080"" No.) setting (Un\G4327, Un\G4407). (Un\G4327, Un\G4407)
' The loop number where the error has occurred fits in 0. ’ '
Aval tside th f 0 to 100 is setin G in setti
. 1, 2 (loop hiootitsaddbgisichithdes s setin >ap gain seting Set a value within the range of 0 to 100 in Gap gain setting
6090 Noy | (UnG4328, Un\Ga40s). (Un\G4328, Un\G4408)
’ The loop number where the error has occurred fits in OJ. ’ ’
Aval tside th f 0 to 100 is set in Two-d -of-
. 1, 2 (loop value outside the range o ; ° '8 setin Two-degree-o Set a value within the range of 0 to 100 in Two-degree-of-
6100 freedom parameter alpha setting (Un\G4329, Un\G4409). .
No.) L. freedom parameter alpha setting (Un\G4329, Un\G4409).
The loop number where the error has occurred fits in O.
. 1, 2 (loop Avalue outside the range ofF) 10 100 is set in Two-degree-of- Set a value within the range of 0 to 100 in Two-degree-of- N
611077 freedom parameter beta setting (Un\G4330, Un\G4410). . -
No.) . freedom parameter beta setting (Un\G4330, Un\G4410). ~
The loop number where the error has occurred fits in O. m
Aval tside th f 1 to 30000 is set in Derivati i 3
. 1, 2 (loop Ve,l ue outside therange of * 1o s setin Denvaiive gain Set a value within the range of 1 to 30000 in Derivative gain !
6120 No) | Seting (Un\G4331, Un\Ga4tt). setting (Un\G4331, Un\G4411) 9
’ The loop number where the error has occurred fits in O. 9 ’ ’ %
Aval tside th f 0 to 10500 is set in Variabl d [
. 1,2 (loop | . vaue ?u side fnerange o .0 's setin variab's spee Set a value within the range of 0 to 10500 in Variable speed 2}
6130”7 integral judgment value A setting (Un\G4332, Un\G4412). ) ) )
No.) L. integral judgment value A setting (Un\G4332, Un\G4412).
The loop number where the error has occurred fits in O.
Aval tside th f 0 to 10500 is set in Variabl d
. 1,2 (loop | . value (.)u side ine range o _0 'S setin Variable Spee Set a value within the range of 0 to 10500 in Variable speed
6140 No.) integral judgment value B setting (Un\G4333, Un\G4413). integral judgment value B setting (Un\G4333, Un\G4413)
’ The loop number where the error has occurred fits in . graljudg 9 ’ ’
Aval ther than 0 and 1 is set in F d/ i
. 1, 2 (loop val ue otherthan B.and 115 setin Forwaraireverse action Set Reverse action (0) or Forward action (1) in
6150"" setting (Un\G4334, Un\G4414). ) ;
No.) L Forward/reverse action setting (Un\G4334, Un\G4414).
The loop number where the error has occurred fits in O.
Aval tside th f 0 to 99 is set in Filt fficient
. 1, 2 (loop value oulside the range of B fo 9515 St in Fiter coetiicien Set a value within the range of 0 to 99 in Filter coefficient
6160 Noy | (UnG4335, Un\Ga41s). (Un\G4335, Un\G4415)
’ The loop number where the error has occurred fits in . ’ ’
Th | f L limit output limity tting (Un\G4337
© value 0_ ower limit output limiter setting (Un . Set values so that the value of Lower limit output limiter
. 1,2 (loop | Un\G4417) is equal to or larger than the value of Upper limit . .
e170"" - . setting (Un\G4337, Un\G4417) is smaller than the value of
No.) output limiter setting (Un\G4336, Un\G4416). Upper limit output limiter setting (Un\G4336, Un\G4416)
The loop number where the error has occurred fits in O. PP P 9 ’ '
* Avalue larger than 10500 is set in Upper limit output limiter
1,2 (loo setting (Un\G4336, Un\G4416). Set values within the range of -500 to 10500 in Upper limit
61801 ’ No.) P < Avalue smaller than -500 is set in Lower limit output limiter | output limiter setting (Un\G4336, Un\G4416) and Lower limit
' setting (Un\G4337, Un\G4417). output limiter setting (Un\G4337, Un\G4417).
The loop number where the error has occurred fits in O.
Aval tside th f 0 to 10000 is set in Output
ot 1, 2 (loop vavr;:(e)nollijr:ilte? se‘:tir:n?erG%ci)’:B Un\(;:;agl)n uipu Set a value within the range of 0 to 10000 in Output variation
619 No.) 9 ' ’ limiter setting (Un\G4338, Un\G4418).

The loop number where the error has occurred fits in O.
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Error code

(decimal) Channel Description and cause of error Action
Aval tside th f -500 to 10500 is set in MAN
. 1, 2 (loop value OU,SI emerange o ° s setin Set a value within the range of -500 to 10500 in MAN output
62001 No) output setting (Un\G4339, Un\G4419). sefting (Un\G4339, Un\G4419)
’ The loop number where the error has occurred fits in . 9 ’ ’
A value other than 0 and 1 is set in PID continuation flag on
. 1, 2 (loop 9 Set Hold output (0) or Continue PID operation (1) in PID
6210"" HOLD (Un\G4341, Un\G4421). . .
No.) . continuation flag on HOLD (Un\G4341, Un\G4421).
The loop number where the error has occurred fits in O.
Aval tside th f 0 to 7200 is set in Auto-tuni
. 1, 2 (loop ) vale c.>u side e range al U 1o 5 set in Auto-ning Set a value within the range of 0 to 7200 in Auto-tuning
62200" No) | imeouttime (Un\G4361, Un\GA44T). timeout time (Un\G4361, Un\G4441)
’ The loop number where the error has occurred fits in . ’ ’
A value outside the range of 0 to 1000 is set in Auto-tunin:
. 1, 2 (loop ) 9 9 Set a value within the range of 0 to 1000 in Auto-tuning
62301 hysteresis (Un\G4362, Un\G4442). .
No.) . hysteresis (Un\G4362, Un\G4442).
The loop number where the error has occurred fits in O.
The value O_f Auto-tuning output lower limit value (Un\G43§4, Set values so that the value of Auto-tuning output lower limit
. 1,2 (loop | Un\G4444)is equal to or larger than the value of Auto-tuning )
62401 - value (Un\G4364, Un\G4444) is smaller than the value of
No.) | output upper limit value (Un\G4363, Un\G4443). Auto-tuning output upper limit value (U\G4363, Un\G4443)
The loop number where the error has occurred fits in O. 9 output upp ' '
The value of Auto-tuning output upper limit value (Un\G4363, )
. g output upp . ( o Set a value that is equal to or smaller than the value of Upper
. 1,2 (loop | Un\G4443) is larger than the value of Upper limit output limiter | =~ L ) .
62501 . limit output limiter setting (Un\G4336, Un\G4416) in Auto-
No.) setting (Un\G4336, Un\G4416). tuning output upper limit value (Un\G4363, Un\G4443)
The loop number where the error has occurred fits in O. 9 output upp ’ ’
Th | f Auto-tuni tput | limit value (Un\G4364
© value 0_ LIO-LIMING OULPLLL fower fimit Vet ule ( " ’ Set a value that is equal to or larger than the value of Lower
. 1,2 (loop | Un\G4444) is smaller than the value of Lower limit output e . ) )
6260"" - . limit output limiter setting (Un\G4337, Un\G4417) in Auto-
No.) limiter setting (Un\G4337, Un\G4417). ) .
. tuning output lower limit value (Un\G4364, Un\G4444).
The loop number where the error has occurred fits in O.
Set any of the following values in Auto-tuning control type
tting (Un\G4365, Un\G4445).
A value outside the range of 0 to 3 is set in Auto-tuning control setting (Un " )
. 1, 2 (loop . « Constant-value PI control (0)
6270 type setting (Un\G4365, Un\G4445).
No.) . « Constant-value PID control (1)
The loop number where the error has occurred fits in O. .
« Variable-value PI control (2)
« Variable-value PID control (3)
Since the A/D conversion stopped during auto tuning, the auto ) » .
. 1, 2 (loop . PP 9 9 Check that Operating condition setting request (Y9) has not
62800 No.) tuning has abnormally ended. been turned on and off during auto tunin:
' The loop number where the error has occurred fits in O. 9 9:
Check that none of the following operations has been
. . . performed during auto tuning.
Since the D/A output stopped during auto tuning, the auto ) _
. 1, 2 (loop . P PP 9 9 * Turning off of CHO Output enable/disable flag (Y3, Y4)
620007 tuning has abnormally ended. . . . .
No.) L * Turning on and off of Operating condition setting request
The loop number where the error has occurred fits in O. : ) . )
(Y9) with D/A conversion enable/disable setting
(Un\G2000) set to Disable (1)
Since th trol mod h d duri to tuning, th
6300"" 1, 2 (loop a:;*:getun;:;];ohr;;oatr::::):n\:lle;s:n::dge kiRt skl Do not change the value of Control mode switching
No.) The loop number where the error has occurred fits in O. (Un\G4320, Un\G4400) during auto tuning.
« When the value of CHO Digital output value (Un\G11,
Un\G12) does not reach the value of Set value (SV) setting
(Un\G4322, Un\G4402) during auto tuning, check wiring of
6310 1,2 (loop | The auto tuning has timed out and abnormally ended. the input channel and output channel.
No.) The loop number where the error has occurred fits in O. * When the value of CHO Digital output value (Un\G11,
Un\G12) has reached the value of Set value (SV) setting
(Un\G4322, Un\G4402) during auto tuning, set a large
value in Auto-tuning timeout time (Un\G4361, Un\G4441).
Check the following settings, and then perform auto tuning
again. If an error still occurs, set PID constants with a
program.
« CHO Time Average/Count Average/Moving Average
Un\G1, Un\G2) (when Moving A 3)is seti
Though the auto tuning has been performed, PID constants (Un ’ n\G2) (w en' oving Average (3) is set in
o 1, 2 (loop cannot be calculated Averaging process setting (Un\G24))
632 No.) ) « Filter coefficient (Un\G4335, Un\G4415)

The loop number where the error has occurred fits in O.

« Auto-tuning hysteresis (Un\G4362, Un\G4442)

« Auto-tuning output upper limit value (Un\G4363,
Un\G4443), Auto-tuning output lower limit value
(Un\G4364, Un\G4444)

« Auto-tuning control type setting (Un\G4365, Un\G4445)
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*1 This error code can be cleared by setting a value within the setting range and performing either of the following
operations.
* Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating condition
setting request (Y9) is turned on and off.
*2 If an error occurs, A/D conversion and D/A conversion that are being performed in all channels will stop.
Perform the offset/gain setting again and reconfigure initial settings.
*3 If an error occurs, only the A/D conversion or D/A conversion that is being performed in the error channel will stop.
Perform the offset/gain setting again and reconfigure initial settings.
*4 An error code is not stored in Latest error code (Un\G19).

The code is stored in completion status area (S)+1 of the G(P).OGSTOR instruction.

Point/

For Switch 1 to 5, refer to the following.
* Intelligent function module switch setting (=5~ Page 450, Appendix 9.1 (2))

1sI7 8p0Q Joud L L
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11 .5 Alarm Code List

The following table lists alarm codes.
When an alarm occurs, the alarm code is stored in Latest error code (Un\G19).
At the same time, the analog I/O module reports the alarm to the CPU module.

Al d
arm. code Channel Description and cause of alarm Action
(decimal)
An input signal error is occurring.
The channel where the input signal error has occurred
fits in O.
Avalue that fits in A indicates that the detection status
is as follows: The corresponding bit of Input signal error detection flag (Un\G49) and
. CH1 o . Input signal error detection signal (XC) turn off by turning on and off
1MaO" CH2 Upper limit detection

2: Lower limit detection

Disconnection detection

This alarm code is stored when an input signal error is
detected according to the setting of the input signal
error detection function.

Error clear request (YF) after the analog input value returns to the one
within the setting range.
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Alarm. code Channel Description and cause of alarm Action
(decimal)
Set a value within the setting range to CHIO Digital
input value (Un\G2003, Un\G2004) and turn on and off
Normal output Warning output clear request (Y8). The setting range
is shown below.

» Warning output upper limit value > Setting value >
Warning output lower limit value

Set a value within the setting range to the

corresponding area of Wave data registry area

(Un\G5000 to Un\G54999), which is used for the

channel where the warning has occurred. After that,

turn on and off Warning output clear request (Y8).
Wave output The setFing range is shonn lbelow. '

» Warning output upper limit value > Setting value >
Warning output lower limit value

(The error data can be checked in CH3 Wave output

warning Address monitor (L) (Un\G3176) to CH4
A value greater than the warning output upper limit Wave output warning Address monitor (H)
value or a value smaller than the warning output lower (Un\G3179).)
limit value is set to the fOHOWI,ng bu.ffer memories. For the arithmetic expression where the warning has
« For normal output: CHO Digital input value o L
occurred, check the whole expression including input
(Un\G2003, Un\G2004) . .
« For wave output: Wave data registry area da.ta ancf constants to correct the setting of Variable
(Un\G5000 to Un\G54999) Variable arithmetic val.ue.for analog output (Un\G4003,
) ) . . . . . . Un\G4007) within the range and turn on and off
« For variable arithmetic: Variable arithmetic value for | arithmetic Warning output clear request (Y8). The setting range
analog output (Un\G4003, Un\G4007) is shown below.
15A02 CH3 « For variable conversion characteristics: Conversion « Warning output upper limit value > Setting value >
CH4 characteristics table (Un\G5000 to Un\G37000) . .
) Warning output lower limit value
« For PID control: Output conversion value
(Un\G4302, Un\G4382) After setting a value within the setting range to the
The channel where the warning has occurred fits in 0. corresponding data of Conversion characteristics table
Avalue that fits in A indicates that the warning status (Un\G5000 to Un\G37000) which is used for the
is as follows: channel where the warning has occurred, turn on and
« Avalue greater than the warning output upper limit | Variable off Warning output clear request (Y8).
value is set conversion The setting range is shown below.
« Avalue smaller than the warning output lower limit characteristics | * Warning output upper limit value > Setting value >
value is set Warning output lower limit value
(Error data can be checked with Variable conversion
characteristics warning address monitor (Un\G4114 to
Un\G4115, Un\G4124 to Un\G4125).)
Perform any of the following operations to the loop
where a warning has occurred.

« Check the values of Upper limit output limiter setting
(Un\G4336, Un\G4416) and Lower limit output
limiter setting (Un\G4337, Un\G4417), and correct
the settings so that the value of Output conversion

PID control value (Un\G4302, Un\G4382) is within the range.
Then, turn on and off Operating condition setting
request (Y9).

« Correct the PID control parameters so that the value
of Output conversion value (Un\G4302, Un\G4382)
is within the range. Then, turn on and off Warning
output clear request (Y8).

“ CH3 Operating f:ondltlon sefting request (Y9) was tuned Turn on and off Operating condition setting request (Y9) after wave
1600 CH4 on and off in a state other than "wave output stop". output stops in all channels.
The channel where the warning has occurred fits in O.
A value other than OFF (0) is set to Step action wave
output request (Un\G3072) when a function other than | Set the wave output function to the function selection for Switch 4 of the
16102 — the wave output function is set to the function selection | intelligent function module switch setting, then set ON (1) to Step action

for Switch 4 of the intelligent function module switch
setting of "PLC parameter”.

wave output request (Un\G3072).
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Alarm code
(decimal)

Channel

Description and cause of alarm

Action

16102

CH3
CH4

A value other than Wave output stop request (0) is set
to CHO Wave output start/stop request (Un\G3002,
Un\G3003) when a function other than the wave
output function is set to the function selection for
Switch 4 of the intelligent function module switch
setting of "PLC parameter”.

The channel where the warning has occurred fits in O.

Set the wave output function to the function selection for Switch 4 of the
intelligent function module switch setting, then set Wave output start
request (1) to CHO Wave output start/stop request (Un\G3002,
Un\G3003).

17002

1,2
(arithmetic
expression

number)

The value set in Variable arithmetic value (Un\G4000

to Un\G4001, Un\G4004 to Un\G4005) has exceeded

the range of -2147483648 to 2147483647 with one of

the following functions set to the function selection for

Switch 4 of the intelligent function module switch

setting of "PLC parameter”.

* Variable arithmetic function

* Variable conversion characteristics function +
variable arithmetic function

The arithmetic expression number where the warning

has occurred fits in O.

Check the whole arithmetic expression including input data and
constants.

17102

1,2
(arithmetic
expression

number)

The value set in Variable arithmetic value for analog
output (Un\G4003, Un\G4007) has exceeded the
range of -32768 to 32767 with one of the following
functions set to the function selection for Switch 4 of
the intelligent function module switch setting of "PLC
parameter”.

* Variable arithmetic function

« Variable conversion characteristics function +

variable arithmetic function

The arithmetic expression number where the warning
has occurred fits in O.

Check the whole arithmetic expression including input data and
constants.

17202

1,2
(arithmetic
expression

number)

Division by 0 has occurred during an operation with

one of the following functions set to the function

selection for Switch 4 of the intelligent function module

switch setting of "PLC parameter".

* Variable arithmetic function

+ Variable conversion characteristics function +
variable arithmetic function

The arithmetic expression number where the warning

has occurred fits in O.

Check the whole arithmetic expression including input data and
constants.

18002

CH1
CH2

With one of the following functions set to the function

selection for Switch 4 of the intelligent function module

switch setting of "PLC parameter" and Analog input (0)

or Analog I/O (2) set to Variable conversion

characteristics table selection (Un\G4100), an A/D-

converted value is outside the range of the address of

the conversion characteristics table.

+ Variable conversion characteristics function

« Variable conversion characteristics function +
variable arithmetic function

The channel where the warning has occurred fits in 0.

Correct the analog input value so that the A/D-converted value is within
the range of the address of the conversion characteristics table. The
setting range varies depending on the set input range as shown below.

4 to 20mA, 0 to 20mA,

1105V, 0 to 5V } - 010 12000

-10 to 10V :-16000 to 16000

0to 10V : 0 to 16000

4 to 20mA (Extended mode) :-3000 to 13500
1 to 5V (Extended mode)

*1

*2
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This alarm code can be cleared by eliminating the alarm cause and performing either of the following operations.

+ Turning on and off Error clear request (YF)

» Turning on and off Operating condition setting request (Y9)
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating condition
setting request (Y9) is turned on and off.
This alarm code can be cleared by eliminating the alarm cause and performing either of the following operations.

» Turning on and off Warning output clear request (Y8)

» Turning on and off Operating condition setting request (Y9)
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating condition
setting request (Y9) is turned on and off.
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Point/

For Switch 1 to 5, refer to the following.
* Intelligent function module switch setting (=5~ Page 450, Appendix 9.1 (2))

1sI78p0) wlely G'L|
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11.6 Troubleshooting

11.6.1

Troubleshooting using LEDs

(1) When the RUN LED flashes or turns off

(a) When flashing

Check item

Cause

Action

Is the module in offset/gain setting mode?

Offset/gain setting mode is set to the drive
mode setting in the switch setting.

Set normal mode to the drive mode setting in
the switch setting. After that, power off and on
the module or reset the CPU module.

The G(P).OFFGAN instruction has been
executed and the mode has been switched to
offset/gain setting mode.

When using the analog I/O module in normal
mode, check if the program for the
G(P).OFFGAN instruction has been mistakenly
executed.

The value in Mode switching setting (Un\G158,
Un\G159) has been changed and the mode has
been switched to offset/gain setting mode.

When using the analog I/O module in normal
mode, check if the program to change the value
in Mode switching setting (Un\G158, Un\G159)
has been mistakenly executed.

(b) When turning off

Check item

Action

Is the power supplied?

Check that the supply voltage of power supply module is within the rated range.

Is the capacity of power supply module enough?

modules.

Check that the power capacity is enough by calculating the current consumption of
connected modules, such as the CPU module, I/O modules, and intelligent function

Is the module connected properly?

Check the module connection.

The case other than the above

the RUN LED turns on.

Mitsubishi representative.

A watchdog timer error may have occurred. Reset the CPU module, and check that

If the RUN LED remains off, the module may be failed. Please consult your local
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(2) When the ERR.LED turns on or flashes

(a) When turning on

Check item Action

Check Latest error code (Un\G19), and take actions described in the error code list.

R
Has any error occurred - Error Code List (=~ Page 315, Section 11.4)

(b) When flashing

Check item Action

Is the value other than 0 set for Switch 5 of the intelligent function With the parameter setting, set 0 for Switch 5 in the intelligent function module switch
module switch setting? setting.

(3) When the ALM LED turns on or flashes

(a) When turning on

Check item Action

Check Input signal error detection flag (Un\G49), Warning output flag (Un\G2048), and
Latest error code (Un\G19). For the action, refer to the following.

* Error Code List (=~ Page 315, Section 11.4)

+ Alarm Code List (== Page 324, Section 11.5)

Have an input signal error and other alarms simultaneously occurred?

(b) When flashing (at intervals of 1s)

Check item Action

Check Latest error code (Un\G19), and take actions described in the alarm code list.

H | 42
as any alarm oceurre - Alarm Code List (5= Page 324, Section 11.5)

(c) When flashing faster (at intervals of 0.5s)

Check item Action

Check Input signal error detection flag (Un\G49).

Input signal error detection flag (Un\G49) turns on when an analog input value
becomes the input signal error detection upper limit value or greater, or input signal
error detection lower limit value or smaller.

When Input signal error detection flag (Un\G49) is on, check the external wiring,
voltage value or current value of analog input signal.

Has any input signal error occurred?

Bunooyss|qnoil 9°}|

s@37 buisn Bunooysa|qnoil |'9'L L
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11.6.2

Troubleshooting for the A/D conversion

AD
conversion

(1) When a digital output value cannot be read

Check the cause with the flowchart below.

Step 1: Check the digital output value.

Check the following.

« Is the digital output value stored in a
buffer memory area?

« Is the program to read a digital output
value correct?

Step 2: Check the A/D conversion status.

Check the A/D conversion status in the
analog I/0 module. (Check that A/D
conversion is properly performed in the
analog I/0 module.)

Step 3: Check the analog input value.

Check the voltage value or current value
detected in the analog 1/O module.
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When a digital output value
cannot be read

Check the value stored in CHO Digital
output value (Un\G11, Un\G12).

The buffer memory area is monitored

with the monitor function™ of GX Works2.

|

Is the digital
output value stored according
to analog input?

The read program is incorrect, or the
CPU module is in STOP status.

[Z 5 Checkitem 1 - (1)

Check the value stored in CHO A/D
conversion status (Un\G4700, Un\G4701).

The buffer memory area is monitored

with the monitor function™ of GX Works2.

|

Is "External
power supply OFF (-1)"
stored?"2

Is
"A/D conversion disable (0)"
stored?

Yes

The external power supply 24VDC is not
supplied.

[ 5 Checkitem 2 - (2)

A/D conversion is disabled.

[T Checkitem 3 - (3)

Check the values stored in CHO Analog
input monitor (Un\G4710, Un\G4712)
and CHO Analog input monitor unit
(Un\G4711, Un\G4713).

The buffer memory areas are monitored

with the monitor function™ of GX Works2.

v

Are both
values stored in the analog
input monitor the same as the analog
values that are actually

Proper analog values are externally
input.
[~ Checkitem5 - (5)

Proper analog values are not externally
input.

[ Checkitem 4 - (4)




(1) === Page 331, Section 11.6.2 (1) (a)
(2) == Page 332, Section 11.6.2 (1) (b)
(3) ==~ Page 332, Section 11.6.2 (1) (c)
(4) =" Page 332, Section 11.6.2 (1) (d)
(5) == Page 333, Section 11.6.2 (1) (e)

CHAPTER 11 TROUBLESHOOTING

*1 Use "Device/Buffer Memory Batch" or "Intelligent Function Module Monitor" to monitor the buffer memory areas.
*2 The status of external power supply 24VDC can be checked with External power supply READY flag (X7) as well.

For details, refer to the following.

External power supply READY flag (X7) (==~ Page 345, Appendix 1.1 (3))

Point />

If the digital output value cannot be read even after the above actions are taken, the analog 1/0 module may be failed.

Please consult your local Mitsubishi representative.

(a) Check item 1

The read program is incorrect, or the CPU module is in STOP status. Check the following items.

Check item

Action

Is the program to read a digital output value correct?

Check CHO Digital output value (Un\G11, Un\G12). If the digital output value is
stored according to the analog input, correct the read program.

Is the auto refresh setting correct?

correct.

If the value in CHO Digital output value (Un\G11, Un\G12) is transferred to the
device of the CPU module using auto refresh, check that the auto refresh setting is

Is the CPU module in the STOP status?

Change the status of the CPU module to RUN.

Point/’

The following are the points to check the read program.

» Program example for the analog I/0O module where the start /0O number is set to X/Y30

[Point 1]

Are X/Y device numbers the ones assigned to

the module?

"X/Y: 30 to 3F" in this example

Read

command, X30___ X3E __ Y39 fua Y
— 3 {mov i G10 + Kimo
Mo ua
f MOV | G11 i D1
M1 ua
f {mov \G12 1 D12
(TPoint 2] (TPoint 3] )
Is the intelligent function module device described To read a digital output value using the FROM instruction
properly?
us\Gcu [FROM H3 Ki1 D11 K1 ]
Set a buffer memory address in a decimal. —[ Set a buffer memory address in a
decimal.
The first two digits of the start I/O number The first two digits of the start I/O
when it is expressed in three figures. number when it is expressed in three
Set "3" in this example. figures.
L L Set "3" in this example. )
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(b) Check item 2

The external power supply 24VDC is not supplied. Check the following item.

Check item

Action

Is the external power supply 24VDC supplied?

Supply 24VDC to the external power supply terminal (pin number 16, 17).

(c) Check item 3

A/D conversion is disabled. Check the following items.

Check item

Action

Is A/D conversion disable (1) set to A/D conversion enable/disable
setting (Un\GO) of the channel to input a value?

Check A/D conversion enable/disable setting (Un\G0) and set A/D conversion
enable (0) using a program or parameter setting.

Has Operating condition setting request (Y9) been executed?

Turn on and off Operating condition setting request (Y9)™! and check that a digital
output value is stored in CHO Digital output value (Un\G11, Un\G12).

If a correct value is stored, check the program whether the descriptions of Operating
condition setting request (Y9) is correct.

*1 If Operating condition setting request (Y9) is on, A/D conversion does not start. Therefore, check that Operating
condition setting completed flag (X9) is off after turning on Operating condition setting request (Y9), and turn off

Operating condition setting request (Y9).

(d) Check item 4

An analog value is not properly input from outside. Check the following items.

Check item

Action

Is there any problem with wiring, such as off or disconnection of analog
signal lines?

Check the faulty area by checking the signal line visually or conductively.

Are the terminals (V+) and (I+) connected at the current input?

For the current input, connect the terminals (V+) and (I+) by referring to the external
wiring example.
» External Wiring (==~ Page 52, Section 6.4)

Is there any potential difference between the AG terminal and the
external device GND?

If the wiring is long, a potential difference may occur between the AG terminal and
the external device GND, and A/D conversion may not be performed properly.
Connect the AG terminal and the external device GND to eliminate the potential
difference.

Is the same external device GND used for all channels?

If the same external device GND is used for all channels, noise occurs between
channels and some errors may occur in A/D converted values. Connect the AG
terminal and the external device GND to eliminate the errors.
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(e) Check item 5

CHAPTER 11 TROUBLESHOOTING

An analog value is properly input from outside. Check the following items in order.

No.

Check item

Action

Is the input range setting correct?

Check Setting range (Un\G20). If the input range setting is incorrect, correct the
switch setting.

Has any input signal error occurred?

A digital output value is not updated if an input signal error is detected. Check if Input
signal error detected (3) is set to CHO A/D conversion status (Un\G4700,
Un\G4701).

If Input signal error detected (3) is set, check the values in Input signal error detection
setting (Un\G27) and CHO Input signal error detection setting value (Un\G142,
Un\G143) to check that the input signal error detection upper limit value and the input
signal error detection lower limit value are appropriate.

For details on the input signal error detection function, refer to the following.

« Input Signal Error Detection Function (==~ Page 93, Section 8.8)

If the values are appropriate, change the analog input value so that an input signal
error does not occur.

Is the offset/gain setting correct?

After turning on and off Operating condition setting request (Y9), compare the values
of CH1 User range settings offset value (Un\G210) to CH2 User range settings gain
value (Un\G213) with the values in the range reference tables. If the stored values
are not desired offset/gain value, perform the offset/gain setting again.

For the range reference table, refer to the following.

» Range reference table (I==~ Page 279, Section 8.26 (3))

Point/’

An input signal error may be detected in the following cases even though the analog input signal has a correct value.

*  When the value for input range setting, Input signal error detection setting (Un\G27), or CHO Input signal error

detection setting value (Un\G142, Un\G143) is incorrect

* When the offset/gain setting is not properly configured with the user range setting being used
A digital output value is not updated if an input signal error is detected.
When checking whether a digital output value can be properly read or not at the system start-up, check the operation with
the input signal error detection function being disabled to prevent the misunderstanding of the cause of a problem. Enable
the input signal error detection function after checking that a digital output value was properly read.

(2) When A/D conversion completed flag does not turn on in normal mode

Check item

Action

Has any input signal error occurred?

Check Input signal error detection flag (Un\G49).

(3) When a digital output value does not fall within the range of accuracy

Check item

Action

Is any measure against noise taken?

Take measures against noise, such as using a shielded cable for connection.
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(4) When a digital output value cannot be read while the variable conversion

characteristics function is used

Check the following items in order.

No. Check item Action
Check that Offset/gain setting mode flag (XA) is off. Then, check the normal mode is
Is the drive mode setting set to the drive mode setting.
correct? If the normal (A/D conversion processing, D/A conversion processing) mode is not
set, set the normal mode to the drive mode setting.
1 | Check the switch setting. Check that Function selection monitor (Un\G21) is set to the variable conversion
. characteristics function.
Is "Select Function" correctly . . - L N .
set? If the variable conversion characteristics function is not set, set "Free Conversion
' Characteristics Function” or "Free Conversion Characteristics Function + Free
Operation Function" to "Select Function" in "Switch Setting".
Is Analog output (1) set to
Variable conversion Check Variable conversion characteristics table selection (Un\G4100) and set Analog
characteristics table selection | input (0) or Analog I/O (2).
(Un\G4100)?
Is A/D conversion disable (1)
set to A/D conversion
ble/disable setting (Un\GO
enaplerdisable se '”9( n\Go) Check A/D conversion enable/disable setting (Un\G0) and set A/D conversion enable
of the channel for which the ©)
variable conversion '
characteristics function is
used?
Is D/A conversion disable (1)
set to D/A conversion
2 Check the program. enable/disable setting
Un\G2000) of the
( ) Check D/A conversion enable/disable setting (Un\G2000) and set D/A conversion
corresponding output channel enable (0)
when Analog /O (2) is set to '
Variable conversion
characteristics table selection
(Un\G4100)?
Is a value written in
Conversion characteristics
Check the value in Conversion characteristics table (Un\G5000 to Un\G37000).
table (Un\G5000 to velue in Lonvers| st ( )
Un\G37000)?
Has Operating condition
. P 9 Turn on and off Operating condition setting request (Y9) to enable the parameter
setting request (Y9) been ) . . - .
setting of the variable conversion characteristics function.
executed?
3 Check the connection method. Is the externa.l power supply Check External power supply READY flag (?(7), and if the flag is off, supply a 24VDC
24VDC supplied? to the external power supply terminal (terminal number 16, 17).

334



11.6.3

Troubleshooting for the D/A conversion

CHAPTER 11 TROUBLESHOOTING

D/A
conversion

(1) When an analog value is not output

Check the cause with the flowchart below.

Step 1: Check the digital input value.

Check that the digital input value is written.

When an analog value is
not output

Check the value stored in CHO Digital
input value (Un\G2003, Un\G2004).

The buffer memory area is monitored
with the monitor function™ of GX Works2.

Is the stored
value same as the set
digital input value?

The write program is incorrect, or the
CPU module is in STOP status.

[ Checkitem 1 -+ (1)

The buffer memory area is monitored
with the monitor function™ of GX Works2.

Is
"Analog output disable (1)"
stored?

;
1 .

i Step 2: Check the D/A conversion status. Check the value stored in CHO D/A |
i Check the DIA conversion status in the conversion status (Un\G4750, Un\G4751).

! analog I/0 module. (Check that D/A

! conversion is properly performed in the

i analog I/0 module.) Is Ves
! "External power supply OFF (-1)"

! stored?"2

1

1

1

1

1

1

i

1

! Is v

1 "D/A conversion disable (0)" es
H stored?

i

1

1

1

1

1

1

1

1

1

1

1

1

1

1

:

1

L

The external power supply 24VDC is
not supplied.

[C5 Checkitem 2 - (2)

D/A conversion is disabled.

[ Checkitem 3 - (3)

Yes

Analog output is disabled.

[ = Checkitem 4 - (4)

Step 3: Check the analog output value.

Check the voltage value or current value
to be output from the analog I/O module.

Check the values stored in CHO Analog
output command value (Un\G4760,
Un\G4762) and CHO Analog output
command value unit (Un\G4761, Un\G4763).

The buffer memory areas are monitored
with the monitor function™ of GX Works2.

Are both
Values stored in the analog
output command value the same as
the analog values to

Correct values are set.

[~ Checkitem 6 -+ (6)

Incorrect values are set.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
!
1
[T Checkitem 5 - (5) !
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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(1) == Page 336, Section 11.6.3 (1) (a)
(2) =~ Page 337, Section 11.6.3 (1) (b)
(3) =" Page 337, Section 11.6.3 (1) (c)
(4) == Page 337, Section 11.6.3 (1) (d)
(5) =" Page 337, Section 11.6.3 (1) (e)
(6) ==~ Page 337, Section 11.6.3 (1) (f)

*1 Use "Device/Buffer Memory Batch Monitor" or "Intelligent Function Module Monitor".

2 The status of external power supply 24VDC can be checked with External power supply READY flag (X7) as well.
For details, refer to the following.
External power supply READY flag (X7) (==~ Page 345, Appendix 1.1 (3))

Point/’

If the analog output value does not come out even after the above actions are taken, the module may be failed. Please
consult your local Mitsubishi representative.

(a) Check item 1

The write program is incorrect, or the CPU module is in STOP status. Check the following items.

Check item Action

Check CHO Digital input value (Un\G2003, Un\G2004). If the value set to CHO

Is the program to write a digital input value correct?
prog 9 P Digital input value (Un\G2003, Un\G2004) is not stored, correct the write program.

If the stored value in the device of the CPU module is transferred to CHO Digital
Is the auto refresh setting correct? input value (Un\G2003, Un\G2004) using auto refresh, check that the auto refresh
setting is correct.

Is the CPU module in the STOP status? Change the status of the CPU module to RUN.

Point/

The following are the points to check the write program.
» Program example for the analog I/0O module where the start I/O number is set to X/Y30

[Point 1]

Are X/Y device numbers the ones assigned to the
module?

"X/Y: 30 to 3F" in this example

Write .
command 'X30 X37} U3\
I T Ik [MOV  K10000 ' G2003
:
U3\
{MOV  K8000 '\.G2004 .,

(TPoint 2] ' ([Point 3]
Is the intelligent function module device described To write a digital input value using the TO instruction
properly?
U3\ G 2003 [To H3 K2003 ~ K10000  Kit 1
Set a buffer memory address in a decimal. Set a buffer memory address in a
decimal.
The first two digits of the start 1/0O The first two digits of the start 1/0
number when it is expressed in three figures. number when it is expressed in three
Set "3" in this example. figures.
L ) U Set "3" in this example.
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(b) Check item 2
The external power supply 24VDC is not supplied. Check the following item.

Check item Action

Is the external power supply 24VDC supplied? Supply 24VDC to the external power supply terminal (pin number 16, 17).

(c) Check item 3

D/A conversion is disabled. Check the following items.

Check item Action
Is D/A conversion disable (1) set to D/A conversion enable/disable Check D/A conversion enable/disable setting (Un\G2000), and set D/A conversion
setting (Un\G2000) of the channel to output a value? enable (0) using a program or parameter setting.

Turn on and off Operating condition setting request (Y9) and check that the analog
output is performed properly.

If the analog output is performed properly, check the program whether the
descriptions of Operating condition setting request (Y9) is correct.

Has Operating condition setting request (Y9) been executed?

(d) Check item 4
Analog output is disabled. Check the following item.

Check item Action

Check the status of CHO Output enable/disable flag (Y3, Y4).
If CHO Output enable/disable flag (Y3, Y4) is off, correct the program. In addition,
check that the CPU module is not in the STOP status.

Is CHO Output enable/disable flag (Y3, Y4) of the channel to output a
value off?

(e) Check item 5

A setting value is incorrect. Check the following items.

Check item Action

Check Setting range (Un\G20). If the output range setting is incorrect, correct the

Is the output range setting correct?
P B 9 switch setting.

After turning on and off Operating condition setting request (Y9), compare the values
of CH3 User range settings offset value (Un\G214) to CH4 User range settings gain
value (Un\G217) with the values in the range reference tables. If the stored values
are not desired offset/gain value, perform the offset/gain setting again.

For the range reference table, refer to the following.

» Range reference table (1=~ Page 279, Section 8.26 (3))

Is the offset/gain setting correct?

Bunooyss|qnoil 9°}|

(f) Check item 6

A correct value is set to each setting. Check the following item.

Check item Action

Is there any problem with wiring, such as off or disconnection of analog

Check the faulty area by checking the signal line visually or conductively.
signal lines? Yy y g 9 y .
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(2) When an analog value is not output with the wave output function being

selected
Check the following items in order.
No. Check item Action
Check that Offset/gain setting mode flag (XA) is off. Then, check the normal mode is
Is the drive mode setting set to the drive mode setting.
correct? If the normal (A/D conversion processing, D/A conversion processing) mode is not
set, set the normal mode to the drive mode setting.
Check Function selection monitor (Un\G21) and confirm that the wave output
Is the select function correctly | function is set.
1 Check th itch setting.
eck he switch setting set? If the wave output function is not set, set "Wave Output Function" to "Select Function"
in "Switch Setting".
If "Wave Output Function" is set to "Select Function" in "Switch Setting", the user
Is the user range setting range setting cannot be selected for the output range.
selected? If the user range setting is set to the output range, set the value other than the user
range setting.
Is D/A conversion disable (1)
set to D/A conversion
. ) Check D/A conversion enable/disable setting (Un\G2000) and set D/A conversion
enable/disable setting enable (0)
(Un\G2000) of the channel to ’
output a wave signal?
Has Operating condition
} P 9 Turn on and off Operating condition setting request (Y9) to enable the parameter
setting request (Y9) been ) )
setting of the wave output function.
executed?
. Check the value in Wave data registry area (Un\G5000 to Un\G54999) which is used
Is any value written to Wave )
. for the channel to output a wave signal.
data registry area (Un\G5000 ) . .
2 Check the program o Un\G54999) which is used During a pause of the wave output, the monitors of the wave output function can be
program. for the channel to output a checked. After setting HOLD to the analog output HOLD/CLEAR function, set Wave
wave signal? P output pause request (2) to CHO Wave output start/stop request (Un\G3002,
gnat: Un\G3003) to pause the wave output. Then, check the monitors.
Is Wave output stop request Check CHO Wave output status monitor (Un\G3102, Un\G3103) of the channel to
(0) set to CHO Wave output output a wave signal.
start/stop request (Un\G3002, | If Wave output stop (0) is set to CHO Wave output status monitor (Un\G3102,
Un\G3003) of the channel to Un\G3103), set Wave output start request (1) to CHO Wave output start/stop request
output a wave signal? (Un\G3002, Un\G3003).
Is CHO Output enable/disabl
f|Sa (v3 \;14?[(; the chanlnel ts Check the status of CHO Output enable/disable flag (Y3, Y4).
9 ’ ) If CHO Output enable/disable flag (Y3, Y4) is off, correct the program.
output a wave signal off?
Is th | | heck E | ly READY fl X7 if the flag is off, ly a 24VD
3 Check the connection method. s the externa. power supply Check External power supply ) ag (. ), and if the flag is off, supply a C
24VDC supplied? to the external power supply terminal (terminal number 16, 17).

Point/’

For details on the wave output function, refer to the following.
» Wave Output Function (==~ Page 144, Section 8.18)

(3) When HOLD of analog output value is not available

Check item

Action

Is the analog output HOLD/CLEAR function setting correct?

Check HOLD/CLEAR function setting (Un\G2026).
If the HOLD/CLEAR function setting is incorrect, correct the switch setting.

Is the analog 1/0 module used with the head module?

Refer to the points in the following section and check that the setting is configured for
using the analog output HOLD/CLEAR function with the head module.
 Analog Output HOLD/CLEAR Function (==~ Page 127, Section 8.14)
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(4) When an analog value is not output with the variable arithmetic function being

selected
Check the following items in order.
No. Check item Action
Check that Offset/gain setting mode flag (XA) is off. Then, check the normal mode is
Is the drive mode setting set to the drive mode setting.
correct? If the normal (A/D conversion processing, D/A conversion processing) mode is not
set, set the normal mode to the drive mode setting.
Check that Function selection monitor (Un\G21) is set to the variable arithmetic
Is "Select Function" correctl function.
. . y If the variable arithmetic function is not set, set "Free Operation Function" or "Free
1 Check the switch setting. set? ) o . ] e .
Conversion Characteristics Function + Free Operation Function" to "Select Function
in "Switch Setting".
When "Free Operation Function" or "Free Conversion Characteristics Function +
. Free Operation Function" is set to "Select Function" in "Switch Setting", the user
Is the user range setting )
selected? range setting cannot be set to the output range.
’ If the user range setting is set to the output range, set a range other than the user
range setting.
Is A/D conversion disable (1)
set to the specified channel of
A/D conversion enable/disable
setting (Un\GO) when CHOI :Z(:)r;eck A/D conversion enable/disable setting (Un\G0) and set A/D conversion enable
Digital output value (Un\G11, '
Un\G12) is specified for a
polynomial expression?
Is D/A conversion disable (1)
set to D/A conversion
enable/disable setting Check D/A conversion enable/disable setting (Un\G2000) and set D/A conversion
(Un\G2000) of the channel for | enable (0).
2 | Check the program. which the variable arithmetic
function is used?
Has arithmetic expression . . . A . . . . .
. Register the arithmetic expression data using the arithmetic expression creation tool.
data been registered?
Has O ti diti
as, perating condition Turn on and off Operating condition setting request (Y9) to enable the parameter
setting request (Y9) been ) . ) - )
setting of the variable conversion characteristics function.
executed?
Is CHO Output enable/disable
flag (Y3, Y4) of the channel to | Check the status of CHO Output enable/disable flag (Y3, Y4).
output the result of the If CHO Output enable/disable flag (Y3, Y4) is off, correct the program.
arithmetic expression off?
3 Check the connection method. Is the external power supply Check External power supply READY flag (X7), and if the flag is off, supply a 24VDC

24VDC supplied?

to the external power supply terminal (terminal number 16, 17).
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(5) When an analog value is not output with the variable conversion
characteristics function being selected

Check the following items in order.

No. Check item Action
Check that Offset/gain setting mode flag (XA) is off. Then, check the normal mode is
Is the drive mode setting set to the drive mode setting.
correct? If the normal (A/D conversion processing, D/A conversion processing) mode is not
set, set the normal mode to the drive mode setting.
1 Check the switch setting. Check that Function selection monitor (Un\G21) is set to the variable arithmetic
function.
Is "Select Function" correctly If the variable conversion characteristics function or the variable conversion
set? characteristics function + variable arithmetic function is not set, set "Free Conversion
Characteristics Function" or "Free Conversion Characteristics Function + Free
Operation Function" to "Select Function" in "Switch Setting".
Is Analog input (0) set to
Variable conversion Check Variable conversion characteristics table selection (Un\G4100) and set Analog
characteristics table selection | output (1) or Analog I/O (2).
(Un\G4100)?
Is D/A conversion disable (1)
set to D/A conversion
enable/disable setting . . . )
(Un\G2000) of the channel for Check D/A conversion enable/disable setting (Un\G2000) and set D/A conversion
. . ) enable (0).
which the variable conversion
characteristics function is
used?
Is A/D conversion disable (1)
set to A/D conversion
enable/disable setting (Un\GO)
of the corresponding output Check A/D conversion enable/disable setting (Un\G0) and set A/D conversion enable
2 Check the program. channel when Analog 1/0 (2) (0).
is set to Variable conversion
characteristics table selection
(Un\G4100)?
Is a value written in
Z(k))?e\lt(alzsrl](\)gscgsgat(;ter|st|cs Check the value in Conversion characteristics table (Un\G5000 to Un\G37000).
Un\G37000)?
Has, Operating condition Turn on and off Operating condition setting request (Y9) to enable the parameter
setting request (Y9) been ) . . - .
setting of the variable conversion characteristics function.
executed?
Is CHO Output enable/disable
f/lvi?c(r:(fheYj;s;::: Zzscgfsli;%r Check the status of CHO Output enable/disable flag (Y3, Y4).
- L If CHO Output enable/disable flag (Y3, Y4) is off, correct the program.
characteristics function is
used off?
3 Check the connection method. Is the externa.l power supply Check External power supply READY flag (?(7), and if the flag is off, supply a 24VDC
24VDC supplied? to the external power supply terminal (terminal number 16, 17).
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(6) When an analog value is not output with the PID control function being

selected
Check the following items in order.
No. Check item Action
Check that Offset/gain setting mode flag (XA) is off. Then, check the normal mode is
Is the drive mode setting set to the drive mode setting.
correct? If the normal (A/D conversion processing, D/A conversion processing) mode is not
set, set the normal mode to the drive mode setting.
Is "Select Function” correct! Check that Function selection monitor (Un\G21) is set to the PID control function.
1 Check the switch setting. set? 4 If the PID control function is not set, set "PID Control Function" to "Select Function" in
’ "Switch Setting".
If "PID Control Function" is set to "Select Function" in "Switch Setting", the user
Is the user range setting range setting cannot be selected for the input range or output range.
selected? If the user range setting is set to the input range and output range, set a range other
than the user range setting.
Is D/A conversion disable (1)
set to D/A conversion
enable/disable setting Check D/A conversion enable/disable setting (Un\G2000) and set D/A conversion
(Un\G2000) of the channel for | enable (0).
which the PID control function
is used?
Is A/D conversion disable (1)
A/D i
setto /_ conver5|lon Check A/D conversion enable/disable setting (Un\G0) and set A/D conversion enable
enable/disable setting (Un\GO0) )
of the channel for which the '
PID control function is used?
Is CHO Output enable/disable
flag (Y3, Y4) of the channel for | Check the status of CHO Output enable/disable flag (Y3, Y4).
which the PID control function | If CHO Output enable/disable flag (Y3, Y4) is off, correct the program.
2 Check the program. is used off?
Has Operating condition
) perating condit Turn on and off Operating condition setting request (Y9) to enable the parameter
setting request (Y9) been ) .
setting of the PID control function.
executed?
Is a value outside the setting
range set in Control cycle Check the value of Control cycle setting (Un\G4321, Un\G4401) and set a value
setting (Un\G4321, within the setting range.
Un\G4401)?
Is Manual mode (1) setin When a result of the PID operation is output in analog, set Automatic mode (0) in
Control mode monitor Control mode switching (Un\G4320, Un\G4400). Check that Automatic mode (0) is
(Un\G4300, Un\G4380)? set in Control mode monitor (Un\G4300, Un\G4380).
Is Auto-tuning status ) . . .
Check Auto-tuning status (Un\G4303, Un\G4383) is not in execution (b0: Off), and
(Un\G4303, Un\G4383) in o :ID ;‘O;t?d us ( : )is notin execution ( )
execution (b0: On)? P ’
Check the manipulated value | Has any input signal error
3 pu vl Y Input sig Check Input signal error detection flag (Un\G49).
(MV). occurred?
4 Check the connection method. Is the external power supply Check External power supply READY flag (X7), and if the flag is off, supply a 24VDC

24VDC supplied?

to the external power supply terminal (terminal number 16, 17).
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11.7 Checking the Status of Analog I/O Module by the System
Monitor

To check the LED status or the setting status of the intelligent function module switch setting, select "H/W information"
of the analog 1/0 module on the system monitor of GX Works2.

(1) Hardware LED information
LED status is displayed.
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No. LED name Status
1) RUN LED 0000H: Indicates that the LED is off.
2) ERR. LED 0001H: Indicates that the LED is on.
Alternating indication between 0000H and 0001H: Indicates that the LED is flashing.
3) ALM LED (GX Works2 displays the communication status with the analog 1/0O module. The values
0000H and 0001H are not always displayed evenly.)

(2) Hardware switch information

The setting status of the intelligent function module switch setting is displayed.
For details on the setting status, refer to the following.

« Intelligent function module switch setting (<5~ Page 450, Appendix 9.1 (2))

Item Intelligent function module switch
RANGE Switch 1
— Switch 2
HOLD/CLEAR Switch 3
MODE Switch 4
— Switch 5
H/W Information g‘
Maritor Status Module
Mealiat bodel Name [L60&D2DAZ T o 150410000000000-4
Display Fomnat
 HEX " DEC
HAW LED Information HAW SW Infomation
1 Ttem Value Tcem Value Ttem Yalue Teem Value
) —— e [ ALt 0000 +-3) RANGE 0000
2) —p [ERR 0000 - 0000
HOLDJCLEAR 0000
MODE oaon
- aoo0
St i
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APPENDICES

Appendix 1 Details of I/0 Signals

The following describes the details of the 1/0 signals for the analog I/O module which are assigned to the CPU module.
The I/O numbers (X/Y) described in Appendix 1 are for the case when the start /O number of the analog I/O module is

set to 0.

Appendix 1.1  Inputsignal

(1) Module READY (X0)
Module READY (XO0) turns on to indicate that the preparation for the A/D and D/A conversions is completed after
the power-on or after the reset operation of the CPU module.
In the following cases, Module READY (XO0) turns off.
 In the offset/gain setting mode (In this case, the A/D and D/A conversions are performed.)
* When a watchdog timer error occurs in the analog I/0 module (A/D conversion processing and D/A

conversion processing are not performed.)

(2) Set value change completed flag (X6)

This signal is used as an interlock condition to turn on and off Set value change request (Y6) when the offset/gain
setting is adjusted on the D/A conversion channels (CH3 and CH4).
For details on the offset/gain setting, refer to the following.

« Offset/gain Setting (==~ Page 61, Section 7.5)

ffffffffff » Controlled by the analog I/O module
———» Controlled by the program

ON
Set value change completed flag (X6) ;1 (') OFF
ON < )
Set value change request (Y6) 7‘ OFF

(a) When the external power supply is off
Set value change completed flag (X6) does not turn on. Turn on the external power supply, and turn on and off

Set value change request (Y6) again.
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(3) External power supply READY flag (X7)

(a) When the external power supply is off or before a lapse of 10ms after the power-on
of the supply

External power supply READY flag (X7) remains off and A/D conversion processing and D/A conversion
processing are not performed.

In this situation, A/D conversion completed flag (XE) turns off.

Additionally, the analog output values of the D/A conversion channels (CH3, CH4) become O0mA/QV.

(b) When the external power supply turns on

After 10ms, External power supply READY flag (X7) turns on. The A/D conversion processing and D/A
conversion processing are started on the channels where the conversion is enabled.

ON

CPU module power supply J

ON
In normal mode: Module READY (XO0)

In offset/gain setting mode:
Offset/gain setting mode flag (XA)

ON

External power supply OFF

External power supply READY flag (X7) OFF

A/D conversion or
D/A conversion is
performed.

A/D conversion or
D/A conversion is
not performed.

(c) When the external power supply turns off

External power supply READY flag (X7) turns off and the A/D conversion processing and D/A conversion
processing stop.

Jeubis jnduj "} xipuaddy

sjeubig O/l 4o siielaq | xipusddy

In this situation, A/D conversion completed flag (XE) turns off.
In addition, the analog output values of the D/A conversion channels (CH3, CH4) become OmA/QV.

Under the above condition, if the external power supply is turned on again, External power supply READY flag
(X7) operates as shown in above (b) and the A/D conversion processing or D/A conversion processing resume.

Point/

Use the external power supply which satisfies the specifications described in the performance specifications (==~ Page 25,
Section 3.2 (3))

If the external power supply in use does not satisfy the specifications, External power supply READY flag (X7) may not turn
on.
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(4) Warning output signal (X8)
Warning output signal (X8) turns on when an alarm (excluding an input signal error) occurs on either of the
channels.

» Controlled by the analog /0 module
—— Controlled by the program

Latest error code (Un\G19) 0 >< An alarm has occurred. >< 0

’

/" ON ‘

Y L w
Warning output signal (X8) it OFF
ON & (

Warning output clear request (Y8)

,
4 \,

(a) Turning off Warning output signal (X8)
Warning output signal (X8) turns off by performing either of the following two operations.
» Turning on and off Warning output clear request (Y8)
» Turning on and off Operating condition setting request (Y9)
If an alarm code has been stored in Latest error code (Un\G19), the alarm code is cleared to 0.

Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.

(5) Operating condition setting completed flag (X9)

This signal is used as an interlock condition to turn on and off Operating condition setting request (Y9) when the
value of a buffer memory area is changed. For the buffer memory items for which turning on and off Operating

condition setting request (Y9) is required to enable a new value when the setting value is changed, refer to the
following.

« List of Buffer Memory Addresses (==~ Page 32, Section 3.5)
When Operating condition setting completed flag (X9) is off, the A/D conversion is not performed.

When Operating condition setting request (Y9) is on, Operating condition setting completed flag (X9) turns off.

» Controlled by the analog I/O module
——— » Controlled by the program

ON
Module READY (X0) 3

’

’
'

.. ON ON
T
Operating condition setting completed flag (X9)

= AI':\,
Operating condition setting request (Y9)

A/D conversion completed flag (XE)




(6) Offset/gain setting mode flag/Arithmetic expression data write status flag

(XA)

(a) Offset/gain setting mode

This signal is used as an interlock condition to turn on and off User range write request (YA) when an offset
value or the gain value which is adjusted with the offset/gain setting is registered.

For details on the offset/gain setting, refer to the following.

» Offset/gain Setting (==~ Page 61, Section 7.5)

ffffffffff » Controlled by the analog I/O module
———» Controlled by the program

Module READY (X0) OFF
ON

Offset/gain setting mode flag (XA) ’_7

,-W
OFF

\
\

’
i ,
B _-

User range write request (YA) OFF

(b) Normal mode (logging function)
This signal is used as an interlock condition to turn on and off User range write request (YA) when the user
range setting is restored.
For details on restoration of the user range setting, refer to the following.
» Save/Restoration of Offset/Gain Value (==~ Page 274, Section 8.26)

ffffffffff » Controlled by the analog I/O module
——— » Controlled by the program

> >

elel

ot 88

22

Module READY (X0) X X

on =

Offset/gain setting mode flag (XA) o .y =3
’ 1 - 0

OFF . 7 i | OFF 9

ON \ \ «Q =

: ' e}

L-7 - w

User range write request (YA) OFF OFF «3'
[V

@

(c) Normal mode (variable arithmetic function, variable conversion characteristics
function + variable arithmetic function)
This signal is used as an interlock condition to turn on and off Arithmetic expression data write request (YA)
when arithmetic expression data is written.

For details on writing of arithmetic expression data, refer to the following.
» Variable Arithmetic Function (==~ Page 192, Section 8.19)

ffffffffff » Controlled by the analog I/O module
—  Controlled by the program

ON
Module READY (XO0)
ON

Arithmetic expression data write o N
status flag (XA) OFF : | OFF

ON
Arithmetic expression data write ./ \’
request (YA) OFF OFF
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(7) Channel change completed flag (XB)

348

This signal is used as an interlock condition to turn on and off Channel change request (YB) when the channel for
which the offset/gain setting is configured is changed.
For details on the offset/gain setting, refer to the following.

» Offset/gain Setting (==~ Page 61, Section 7.5)

---------- » Controlled by the analog I/0 module
———» Controlled by the program

Offset/gain setting mode
8221/32102‘:'[2?1%%(132\9622)’ ><)hannel to adjust the offset or channel to adjust the gain><
Gain specification (Un\G23)

ON

Channel change completed flag (XB) OFF ’\ ¢* oFF

\
\

NG

[OFF

Channel change request (YB) OFF

(a) When the external power supply is off
Channel change completed flag (XB) does not turn on. Turn on the external power supply, and turn on and off

Channel change request (YB) again.



(8) Input signal error detection signal (XC)

(a) Turning on Input signal error detection signal (XC)
This signal turns on when a detection condition is set to Input signal error detection setting (Un\G27) and the
analog input value exceeds the range set in CHO Input signal error detection setting value (Un\G142,
Un\G143) in any of the channels where A/D conversion is enabled. When the disconnection detection is set,
the setting for CHO Input signal error detection setting value (Un\G142, Un\G143) is ignored, and this signal
turns on at disconnection detection.
When Input signal error detection signal (XC) turns on, the following subsequent events occur.
» A/D conversion completed flag (Un\G10) of the channel where the error was detected turns off (0).
* The channel where the error was detected holds the preceding digital output value and scaling value just

before the error detection in the buffer memory.

* The ALM LED flashes.

(b) Turning off Input signal error detection signal (XC)
Input signal error detection signal (XC) turns off by turning on and off Error clear request (YF) after the analog
input value falls within the setting range.
When Input signal error detection signal (XC) turns off, the following subsequent events occur.
* Turns off the ALM LED.
» Latest error code (Un\G19) is cleared.

ffffffffff » Controlled by the analog I/O module
—— Controlled by the program

Input signal error detection flag (Un\G49) 0 >< RN >< 0
//ON ; >
. o il (XC <l ) 8%

Input | detect I (X iy

nput signal error detection signal (XC) OFF v OFF aa
\ B
ON N 5‘
& 52
Error clear request (YF) OFF r \\> OFF é %
2.9,
_ g2
. ® O
Point ?
«Q
@ After the analog input value falls within the setting range, A/D conversion is resumed without turning on and off Error clear E_,
(7]

request (YF). However, the ON state of Input signal error detection signal (XC) and the flashing state of the ALM LED are
not changed.

® When the first A/D conversion after the resumption is completed, A/D conversion completed flag (Un\G10) turns to A/D
conversion completed (1).

® Averaging processing starts over after the A/D conversion resumes.
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(9) Maximum value/minimum value reset completed flag (XD)

This signal turns on when the maximum value stored in CHO Maximum value (Un\G30, Un\G32) or the minimum
value stored in CHO Minimum value (Un\G31, Un\G33) is reset by turning on Maximum value/minimum value
reset request (YD).

When Maximum value/minimum value reset request (YD) is turned off after Maximum value/minimum value reset
completed flag (XD) turns on, Maximum value/minimum value reset completed flag (XD) turns off.

ffffffffff » Controlled by the analog I/O module
———» Controlled by the program

CHO Maximum value (Un\G30, Un\G32), ><
CHO Minimum value (Un\G31, Un\G33) e

Maximum value/minimum value reset L
request (YD)

Maximum value/minimum value reset i / ‘\w
completed flag (XD) OFF

(10)A/D conversion completed flag (XE)

A/D conversion completed flag (XE) turns on at the time when the first A/D conversion is complete on all the
channels where A/D conversion is enabled.

When the external power supply turns off, A/D conversion completed flag (XE) turns off and A/D conversion
stops. The digital output value and scaling value stored before the external power supply turns off are held.
When the external power supply turns on, A/D conversion is resumed and A/D conversion completed flag (XE)
turns on at the time when the first A/D conversion is complete on all the channels where A/D conversion is
enabled. Averaging processing starts over after the A/D conversion resumes.

(11)Error flag (XF)
This flag turns on when an error occurs.

ffffffffff » Controlled by the analog I/O module
—— Controlled by the program

Latest error code (Un\G19) 0 ><An error has occurred >< 0
:lll ON I“
Error flag (XF)  oep g v "N OFF
Error clear request (YF) ON ‘. /'
or Operating condition OFF L~ \» OFF
setting request (Y9) —

(a) Turning off Error flag (XF)
Error flag (XF) turns off by eliminating the error cause and performing either of the following two operations.
* Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)

When Error clear request (YF) or Operating condition setting request (Y9) is turned on, Error flag (XF) and
Latest error code (Un\G19) are cleared.

Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.
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Appendix 1.2 output signal

(1)

CHO Output enable/disable flag (Y3, Y4)

This signal is used to set whether to output the D/A conversion value or the offset value, for each channel.
ON: D/A conversion value
OFF: Offset value

(a) D/A conversion speed

()

&)

(4)

The conversion speed varies depending on the number of D/A conversion enabled channels regardless of the
on/off state of CHO Output enable/disable flag (Y3, Y4).

For details on the D/A conversion speed, refer to the following.

» Enable/Disable Setting and Conversion Speed of A/D and D/A Conversion (=~ Page 81, Section 8.2)

Set value change request (Y6)

Turn on and off this signal to increase or decrease the analog output value at adjustment for the offset/gain
setting on D/A conversion channels (CH3 and CH4).
The analog output value is changed according to the value set in Offset/gain adjustment value specification
(Un\G2024).
For details on the timing of turning on and off, refer to the following.

» Set value change completed flag (X6) (==~ Page 344, Appendix 1.1 (2))
For details on the offset/gain setting, refer to the following.

» Offset/gain Setting (==~ Page 61, Section 7.5)

Warning output clear request (Y8)

Turn on and off this signal to clear an alarm (except for input signal errors).
For details on the timing of turning on and off, refer to the following.
» Warning output signal (X8) (==~ Page 346, Appendix 1.1 (4))

Operating condition setting request (Y9)

Turn on and off this signal to enable the initial setting of the analog 1/0 module.
For details on the timing of turning on and off, refer to the following.
» Operating condition setting completed flag (X9) (==~ Page 346, Appendix 1.1 (5))
For the setting items of the buffer memory that are enabled, refer to the following.
 List of Buffer Memory Addresses (=5~ Page 32, Section 3.5)
When an error or warning output has occurred, eliminating the error cause and turning on and off this signal
clears the error or warning output.
When the wave output function is used, check that CHO Wave output status monitor (Un\G3102, Un\G3103) for
CH3 and CH4 is set to Wave output stop (0) before turning on and off this signal.
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(5) User range write request/Arithmetic expression data write request
(YA)

(a) Offset/gain setting mode

Turn on and off this signal to register the adjustment value of the offset/gain setting in the analog 1/0 module.
When this signal is turned on, the data is written in the flash memory.

For details on the timing of turning on and off, refer to the following.

» Offset/gain setting mode flag (XA) (==~ Page 347, Appendix 1.1 (6))

For details on the offset/gain setting, refer to the following.

» Offset/gain Setting (==~ Page 61, Section 7.5)

(b) Normal mode (logging function)

(c)

Turn on and off this signal to restore the user range setting.

For details on the timing of turning on and off, refer to the following.

» Offset/gain setting mode flag (XA) (==~ Page 347, Appendix 1.1 (6))

For details on restoration of the user range setting, refer to the following.
» Save/Restoration of Offset/Gain Value (==~ Page 274, Section 8.26)

Normal mode (variable arithmetic function, variable conversion characteristics
function + variable arithmetic function)

Turn on and off this signal to register arithmetic expression data in the analog I/0 module. When turning on and

off this signal, set 434CH to Un\G4098 and 5354H to Un\G4099 of Arithmetic expression data write setting

(Un\G4098, Un\G4099).

Only when A/D conversion enable/disable setting (Un\G0) and D/A conversion enable/disable setting

(Un\G2000) are set to 1 (conversion is disabled) for all the channels, this request is accepted and the

arithmetic expression data is written in the flash memory. If A/D conversion enable/disable setting (Un\GO) or

D/A conversion enable/disable setting (Un\G2000) is set to 0 (conversion is enabled) for any channel, an error

(error code: 4030) occurs and the arithmetic expression data is not written in the flash memory.

For details on the timing of turning on and off, refer to the following.

» Offset/gain setting mode flag/Arithmetic expression data write status flag (XA) (==~ Page 347, Appendix 1.1
(6))

(6) Channel change request (YB)

Turn on and off this signal to change the channel for which the offset/gain setting is configured.
For details on the timing of turning on and off, refer to the following.

» Channel change completed flag (XB) (==~ Page 348, Appendix 1.1 (7))

For details on the offset/gain setting, refer to the following.

« Offset/gain Setting (==~ Page 61, Section 7.5)

(7) Maximum value/minimum value reset request (YD)

Turn on and off this signal to reset CHO Maximum value (Un\G30, Un\G32) and CHO Minimum value (Un\G31,
Un\G33).

For details on the timing of turning on and off, refer to the following.

* Maximum value/minimum value reset completed flag (XD) (==~ Page 350, Appendix 1.1 (9))



(8) Error clear request (YF)

Turn on and off this signal to clear Error flag (XF), Input signal error detection signal (XC), and Latest error code
(Un\G19).
For details on the timing of turning on and off, refer to the following.

» Input signal error detection signal (XC) (==~ Page 349, Appendix 1.1 (8))
» Error flag (XF) (==~ Page 350, Appendix 1.1 (11))

jeubis yndinQ z'| xipuaddy
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Appendix 2 Details of Buffer Memory Addresses

The following describes the details of the buffer memory addresses of the analog I/O module.

(1) AID conversion enable/disable setting (Un\G0)

Set whether to enable or disable A/D conversion for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJoJoJoJoJoJoJoJoJoJo]o]o]o[cHelcHi]

Data for b2 to b15 are fixed to "0". 0: A/D conversion enable
1: A/D conversion disable

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to A/D conversion disable (1).

Point/’

When the mode is switched from the offset/gain setting mode to the normal mode, all channels are set to A/D conversion
disable (1).
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(2) CHO Time Average/Count Average/Moving Average (Un\G1, Un\G2)

Set average time, an average count, and moving average by channel where the averaging process setting is

enabled.
» The following table lists the setting range.
Processing method Setting range
Time average 2 to 5000 (ms)
Count average 4 to 62500 (times)*1
Moving average 2 to 1000 (times)

*1 When a program is used to set 32768 to 62500 (times), set the value in hexadecimal. For example, to set 62500 (times),
set F424H.
* When a value outside the above range is written, an error occurs on the corresponding channel. The

corresponding error code is stored in Latest error code (Un\G19), Error flag (XF) turns on, and A/D
conversions are performed using the previous setting.

* On a channel where Averaging process setting (Un\G24) has been set to Sampling processing (0), any
setting for this area is ignored.

» The time average and count average processing cannot be used when the PID control function is used.
When the PID control function is used and Time average (1H) or Count average (2H) is set for Averaging
process setting (Un\G24), the setting value in CHO Time Average/Count Average/Moving Average (Un\G1,
Un\G2) is ignored.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to 0.

Point/

The default value is 0. Change the value according to the processing method.
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(3) A/D conversion completed flag (Un\G10)

A/D conversion status can be checked with this flag.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJoJoJoJoJoJoJoJoJoJo]o]o]o[cHelcH]

Data for b2 to b15 are fixed to "0". 1: A/D conversion completed
0: During A/D conversion or unused

(a) A/D conversion completion
When the first A/D conversion is completed in the channel where the A/D conversion is enabled, the flag turns
to A/D conversion completed (1). A/D conversion completed flag (XE) turns on when the conversion of all the
channels where the A/D conversion is enabled is completed.
Turning on and off Operating condition setting request (Y9) turns the flag back to its default "During A/D
conversion or unused (0)", and when the first A/D conversion is complete, the flag turns to A/D conversion
completed (1).

(4) CHO Digital output value (Un\G11, Un\G12)
The A/D-converted digital output value is stored in 16-bit signed binary.
When the PID control function is used, the process value (PV) for which the digital filter processing has been
performed is stored.

b15 b14 b13b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

. ~ J
Data section
Sign bit

1: Negative
0: Positive

(a) Updating cycle
If averaging processing is used, values are updated every set averaging process cycle. Otherwise values are
updated every sampling cycle.

(b) Resetting the stored value
If any of the following operations is performed when the variable conversion characteristics function or the
variable conversion characteristics function + variable arithmetic function is used, CHIO Digital output value
(Un\G11, Un\G12) is reset.
» Changing the setting value of Variable conversion characteristics table selection (Un\G4100) and turning
on and off Operating condition setting request (Y9)
« Changing the setting value of Variable conversion characteristics range setting (Un\G4101) and turning on
and off Operating condition setting request (Y9) when Analog input (0) or Analog I/O (2) is set in Variable
conversion characteristics table selection (Un\G4100)



(5) Latest error code (Un\G19)

The latest error code or alarm code, which the analog I/0O module detects, is stored.
For details on error codes and alarm codes, refer to the following.

» Error Code List (==~ Page 315, Section 11.4)

» Alarm Code List (==~ Page 324, Section 11.5)

(a) Clearing an error

Turn on and off Error clear request (YF) or Operating condition setting request (Y9).
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.

(6) Setting range (Un\G20)

The input range and output range that have been set using the Switch Setting can be checked with this area.

b15 to  b12 b11 to b8 b7 to b4 b3 to b0

CH4 CH3 CH2 | CH1
— ~ AN g J
Output range Input range
Input range and output range Stored value

4 to 20mA OH
0 to 20mA 1H
1to 5V 2H
0to 5V 3H
-10 to 10V 4H
0to 10V 5H
4 to 20mA (Extended mode) AH
1 to 5V (Extended mode) BH
User range setting (Current) EH
User range setting (Voltage) FH

Point />

The input range and output range cannot be changed using Setting range (Un\G20).
To change the input range and output range, change the Switch Setting.
For the Switch Setting, refer to the following.

» Switch Setting (==~ Page 55, Section 7.2)
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(7) Function selection monitor (Un\G21)

The function that has been selected using the Switch Setting for Intelligent Function Module can be checked with

this area.
Function Stored value

Logging function OH
Wave output function 1H
Variable arithmetic function 2H
Variable conversion characteristics function 3H
Variable conversion characteristics function + variable arithmetic 4H
function

PID control function 5H

Point/’

The function cannot be changed using Function selection monitor (Un\G21).
To change the function, change the Switch Setting.
For the Switch Setting, refer to the following.

» Switch Setting (I==~ Page 55, Section 7.2)

(8) Offset/gain setting mode Offset specification (Un\G22), Offset/gain setting
mode Gain specification (Un\G23)

Specify the channel to perform the offset/gain setting adjustment.
» Offset/gain setting mode Offset specification (Un\G22): channel to adjust the offset
» Offset/gain setting mode Gain specification (Un\G23): channel to adjust the gain

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Offset/gain setting mode Offset specification (UmG22)| 0 | 0 | 0 | 0 [ 0 | 0[O0 | 0|0 |0 | O | O [CH4[CH3|CH2|CH1
Offset/gain setting mode Gain specification (Un\G23) [ o [0 | 0 |0 | 0| 0|0 | 0|0 |0 | 0| 0 |cH4|cH3 cH2/cH

Data for b4 to b15 are fixed to "0". 1: Setting-target channel
0: Disable

(a) Enabling the setting

In the offset/gain setting mode, turn on and off Channel change request (YB) to enable the setting.

(b) Default value

All channels are set to Disable (0).

Point/

® The offset/gain setting can be configured for the A/D conversion channels (CH1, CH2) simultaneously, but not for the D/A
conversion channels (CH3, CH4). If CH3 and CH4 are set simultaneously, the error (error code: 501) occurs.

@ Set either Offset/gain setting mode Offset specification (Un\G22) or Offset/gain setting mode Gain specification (Un\G23)
to Disable (0).
When both settings are configured simultaneously, the error (error code: 500) occurs.

@ For details of the offset/gain setting, refer to the following.
» Offset/gain Setting (==~ Page 61, Section 7.5)
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(9) Averaging process setting (Un\G24)

Select sampling processing or averaging processing for each channel.
When averaging processing is selected, time average, count average, or moving average can be selected.

b15 to b8 b7 to b4 b3 to b0
Fixed to 0 CH2 CH1
Processing method Setting value
Sampling processing OH
Time average 1H
Count average 2H
Moving average 3H

» Achannel where a value out of the above setting range is written operates with the sampling processing.

» The time average and count average processing cannot be used when the PID control function is used.
When the PID control function is used and Time average (1H) or Count average (2H) is set, the setting value
is ignored and the corresponding channel operates with the sampling processing.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Sampling processing (0).
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(10)Input signal error detection setting (Un\G27)

To use the input signal error detection function, set the method of detecting input signal errors for each channel.
For details of the input signal error detection function, refer to the following.
» Input Signal Error Detection Function (==~ Page 93, Section 8.8)

b15 to b8 b7 to b4 b3 to b0
Fixed to 0 | CH2 | CH1
Detection method Setting value
Disable OH
Upper and Lower Detection 1H
Lower Detection 2H
Upper Detection 3H
Disconnection Detection 4H

* When a value outside the above range is set, an error occurs on the corresponding channel. The error code
(810) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (0).

Point/’

Disconnection Detection (4) is valid only when the input range is set as 4 to 20mA (extended mode) or 1 to 5V (extended
mode). When the channel with another range is set to Disconnection Detection (4), an error occurs. The error code (820) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the previous setting.

(11)CHO Maximum value (Un\G30, Un\G32), CHO Minimum value (Un\G31, Un\G33)

A/D
conversion

The maximum digital output value and minimum digital output value are stored in 16-bit signed binary.
When the following operations are performed, CHO Maximum value (Un\G30, Un\G32) and CHO Minimum
value (Un\G31, Un\G33) are updated.

* When Maximum value/minimum value reset request (YD) is turned on and off

* When turning on and off Operating condition setting request (Y9) changes the setting

Point/’

@ For the channel to which the averaging processing is specified, the maximum and minimum values are stored at
averaging processing time intervals.

@ |[f the scaling function is enabled, the maximum scaling value and minimum scaling value are stored.




(12)Input signal error detection flag (Un\G49)

Input signal status can be checked with this flag.

b15 b14 b13 b12 b1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
loJoJoJoJoJoJo]oJoJoJo]o]o]o/chefcH]

Data for b2 to b15 are fixed to "0". 0: Normal
1: Input signal error

(a) Input signal error detection flag (Un\G49) status

* When an analog input value exceeding the setting range for CHO Input signal error detection setting value
(Un\G142, Un\G143) is detected, Input signal error detection flag (Un\G49) corresponding to each channel is
turned to Input signal error (1).

» Even when an error is detected on just one of channels where A/D conversion and input signal error
detection are enabled, Input signal error detection signal (XC) turns on.

(b) Clearing Input signal error detection flag (Un\G49)
To clear Input signal error detection flag (Un\G49), adjust the analog input value so that it falls within the setting
range and turn on and off Error clear request (YF).
Turning on and off Operating condition setting request (Y9) also clears Input signal error detection flag
(Un\G49), but A/D conversion and D/A conversion are reset and are resumed from the beginning.

(13)A/D conversion scaling enable/disable setting (Un\G53)

Set whether to enable or disable scaling for each channel.
For details of the scaling function (A/D conversion), refer to the following.
+ Scaling Function (A/D Conversion) (=5~ Page 100, Section 8.9)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[oJoJoJoJoJoJoJoJo]oJo]o]o] o /cHelcH]

0: Enable

Data for b2 to b1 fi to "0".
ata for b2 to b15 are fixed to "0 1- Disable

When the variable conversion characteristics function is used, the scaling function (A/D conversion) cannot be
used. If any of the following settings is set in "Select Function" of "Switch Setting" and Variable conversion
characteristics table selection (Un\G4100), an error occurs in the channel where A/D conversion scaling
enable/disable setting (Un\G53) is set to Enable (0). The error code (5000) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, and the module operates with the previous setting.

Combination Select function Variable conversion characteristics table selection
No. (Un\G4100)
1 Free Conversion Characteristics Function Analog input (0)
2 Free Conversion Characteristics Function Analog I/0 (2)

Free Conversion Characteristics Function + Free Operation

3
Function

Analog input (0)

Free Conversion Characteristics Function + Free Operation

Function Analog 1/0 (2)

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (1).
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(14)CHO Scaling value (Un\G54, Un\G55)

The scaling value calculated by using the scaling function (A/D conversion) is stored in 16-bit signed binary.

b15 b14 b13b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO

AN v J
Data section
Sign bit

1: Negative
0: Positive

(a) Updating cycle
If averaging processing is used, values are updated every set averaging process cycle. Otherwise values are
updated every sampling cycle.

Point/’

® When the scaling function (A/D conversion) is not used, the values same as CHO Digital output value (Un\G11, Un\G12)
are stored.

® When the PID control function is used and A/D conversion scaling enable/disable setting (Un\G53) is set to Enable, the
process value (PV) obtained in scale conversion is stored in this area.




(15)CHO A/D conversion scaling lower limit value (Un\G62, Un\G64), CHO A/D
conversion scaling upper limit value (Un\G63, Un\G65)

Set the range of scale conversion for each channel.

For details on the scaling function, refer to the following.
» Scaling Function (A/D Conversion) (==~ Page 100, Section 8.9)

(a) Setting range

» The setting range is between -32000 and 32000. If the relation between the values is A/D conversion scaling
lower limit value > A/D conversion scaling upper limit value, the scale conversion can be performed
according to a negative slope.

» Set different values for the A/D conversion scaling upper limit value and A/D conversion scaling lower limit
value. If the same value is set, an error occurs. The error code (910) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, and the module operates with the previous setting.

« If a value outside the setting range is set, an error occurs on the corresponding channel. The error code
(900) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

* When A/D conversion scaling enable/disable setting (Un\G53) is set to Disable (1), the settings for CHO A/D
conversion scaling lower limit value (Un\G62, Un\G64) and CHIO A/D conversion scaling upper limit value
(Un\G63, Un\G65) are ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

The default value is 0. To use the scaling function (A/D conversion), change the value.
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(16)CHO Input signal error detection setting value (Un\G142, Un\G143)

Set the setting value to detect an error for an input analog value for each channel.
For details of the input signal error detection function, refer to the following.
» Input Signal Error Detection Function (==~ Page 93, Section 8.8)

(a) Setting range

» The setting range is between 0 and 250 (0 to 25.0%). Set it in a unit of 1 (0.1%).

* When a value outside the above range is set, an error occurs on the corresponding channel. The error code
(800) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

» The input signal error detection upper and lower limit values are calculated as follows based on the input
signal error detection setting value. The calculated input signal error detection upper and lower limit values
vary depending on the input range used.

[Input signal error detection upper limit value]

_ Gain value of ( Gain value of _ Offset value of \ Input signal error detection setting value

each range eachrange ~ each range 1000

[Input signal error detection lower limit value]

Lower limit value , ¢ Gain value of _ Offset value of | Input signal error detection setting value

of each range each range each range 1000

EI When the input signal error detection setting value is set to 100 (10%)
Range used: 4 to 20mA
The upper and lower limit values of input signal error detection are as follows:

Input signal error detection upper limit value = 20 + (20 - 4) x =21.6mA

1000

Input signal error detection lower limit value = 4 - (20 - 4) x =2.4mA

1000

» Conditions vary as follows depending on the setting in Input signal error detection setting (Un\G27).

Input signal error detection setting (Un\G27) Detection condition

Input signal error detection upper limit value or input signal error detection lower limit

Upper and Lower Detection (1) value

Lower Detection (2) Input signal error detection lower limit value

Upper Detection (3) Input signal error detection upper limit value

* 2mA or lower, or 0.5V or lower

« The setting for CHO Input signal error detection setting value (Un\G142, Un\G143) is

Disconnection Detection (4) ignored.

« Input ranges other than 4 to 20mA (extended mode) or 1 to 5V (extended mode) cannot
be used.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 5% (50).



(17)Mode switching setting (Un\G158, Un\G159)

Set the setting value for the mode to be switched to.

Setting value
Mode to be switched to
Un\G158 Un\G159
Normal mode 0964H 4144H
Offset/gain setting mode 4144H 0964H

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) After the mode is switched
When the mode is switched, this area is cleared to 0 and Operating condition setting completed flag (X9) turns
off.
After checking that Operating condition setting completed flag (X9) is off, turn off Operating condition setting
request (Y9).

Point/’

® When "Select Function" of "Switch Setting" is set to a value other than "Logging Function”, any setting value set for this
area is ignored. Only the operating condition is changed. (The mode switching between the normal mode and offset/gain
setting mode cannot be performed.)
When selecting "Wave Output Function", "Free Operation Function", "Free Conversion Characteristics Function”, "Free
Conversion Characteristics Function + Free Operation Function”, or "PID Control Function", switch the mode with "Drive
Mode Setting" of "Switch Setting".
For the Switch Setting, refer to the following.

» Switch Setting (==~ Page 55, Section 7.2)

® When the following operations are performed, mode switching is not performed. Only the operating condition is changed.
« Avalue other than the above is written and Operating condition setting request (Y9) is turned on and off.
» Avalue that corresponds to the current operation mode is written and Operating condition setting request (Y9) is
turned on and off.

(18)Pass data classification setting (Un\G200)

This area saves and restores the offset/gain setting value in user range setting.
Specify the offset/gain setting value to be saved and restored as either voltage or current.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofoJoJofo[lo]o]o]o]o [chachs[cHz]chi]
/ /

Data for b4 to b15 are fixed to "0". 0: Voltage
(Even though the value is set, it is ignored.) 1: Current
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(19)CH1 Industrial shipment settings offset value (Un\G202) to CH4 User range

settings gain value (Un\G217)

This area restores the offset/gain setting value in user range setting.

When the following operations are performed, the data to be used are stored (saved).
* Writing the initial setting by programming tool
» Turning on User range write request (YA) (in the offset/gain setting mode)
» Turning on Operating condition setting request (Y9)*1

*1 The data is not saved when a setting value is written to Mode switching setting (Un\G158, Un\G159).
To restore the offset/gain setting value in user range setting, set the data saved in this area in the same way for

the same area in the destination analog 1/0 module for restoring.

For the procedure for setting offset/gain values or saving and restoring offset/gain values, refer to the following.
» Offset/gain Setting (==~ Page 61, Section 7.5)
» Save/Restoration of Offset/Gain Value (==~ Page 274, Section 8.26)

(20)CHO Logging enable/disable setting (Un\G1000, Un\G1001)

366

Set whether to enable or disable the logging function for each channel.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

Logging enable/disable setting Setting value
Enable 0
Disable 1

* When a value other than the above setting values is set, an error occurs. The error code (2000) is stored in

Latest error code (Un\G19). The logging function is not performed.

* When "Select Function" of "Switch Setting" is set to a value other than "Logging Function" and CHO Logging
enable/disable setting (Un\G1000, Un\G1001) is set to Enable (0), an error occurs. The error code (2080) is
stored in Latest error code (Un\G19). The logging function is not performed.

(a) Enabling the setting
Turn on and off Operating condition setting request (Y9) to enable the setting.
Enabling the setting starts the logging.

(b) Default value

All channels are set to Disable (1).



(21)CHO Logging hold request (Un\G1008, Un\G1009)

Use CHO Logging hold request (Un\G1008, Un\G1009) as a trigger to hold (stop) logging at any time during the
logging.
For details of the logging function, refer to the following.

» Logging Function (==~ Page 106, Section 8.10)

Logging hold request Setting value
OFF 0
ON 1

* When a value other than the above setting values is set, an error occurs on the corresponding channel. The
error code (2070) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. However, the logging
is continued.

» When CHO Logging enable/disable setting (Un\G1000, Un\G1001) is set to Disable (1), the setting for CHO
Logging hold request (Un\G1008, Un\G1009) is ignored.

(a) Operation of the logging hold processing

* When CHO Level trigger condition setting (Un\G1056, Un\G1057) is set to Disable (0), the logging hold
processing is started by turning on CHO Logging hold request (Un\G1008, Un\G1009).

* When CHO Level trigger condition setting (Un\G1056, Un\G1057) is set to a value other than Disable (0),
the logging hold processing starts when the preset level trigger condition is satisfied after CHO Logging hold
request (Un\G1008, Un\G1009) is turned on. When enabling the level trigger, use CHO Logging hold
request (Un\G1008, Un\G1009) as an interlock to operate the level trigger.

« If CHO Logging hold request (Un\G1008, Un\G1009) is turned off during the logging hold processing, the
hold status is cleared and the logging restarts.

(b) Default value
All channels are set to OFF (0).

Point/

The stop status of logging can be checked with CHO Logging hold flag (Un\G1016, Un\G1017).

(22)CHO Logging hold flag (Un\G1016, Un\G1017)
Hold (stop) status of logging can be checked with this flag.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

Logging hold flag Stored value
OFF 0
ON 1

» CHO Logging hold flag (Un\G1016, Un\G1017) turns on at the completion of transition from the status in
which data is collected in CHO Logging data (Un\G5000 to Un\G24999) to the stop status.

* When the logging restarts by turning off CHO Logging hold request (Un\G1008, Un\G1009), CHO Logging
hold flag (Un\G1016, Un\G1017) is turned off.
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(23)CHO Logging data setting (Un\G1024, Un\G1025)
When using the logging function, set the digital output value or the scaling value as the target value for collecting.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

Target for collecting Setting value
Digital output value 0
Scaling value 1

* When a value other than the above setting values is set, an error occurs on the corresponding channel. The

error code (2030) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging is not
performed.

* When CHO Logging enable/disable setting (Un\G1000, Un\G1001) is set to Disable (1), the setting for CHO
Logging data setting (Un\G1024, Un\G1025) is ignored.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Scaling value (1).



(24)CHO Logging cycle setting value (Un\G1032, Un\G1033), CHO Logging cycle

unit setting (Un\G1040, Un\G1041)

Set the cycle of storing the logging data.
Set the interval at which data are collected for CHO Logging cycle setting value (Un\G1032, Un\G1033).
Set the unit of the interval at which data are collected for CHO Logging cycle unit setting (Un\G1040, Un\G1041).
For details on the logging function, refer to the following.
* Logging Function (==~ Page 109, Section 8.10 (4))

(a) Setting range
» The setting range of CHO Logging cycle setting value (Un\G1032, Un\G1033) depends on the setting of
CHO Logging cycle unit setting (Un\G1040, Un\G1041).

e G Setting value(lojfl1$:1lz|4la?%g:\r:;;;1gi:;e unit setting Setting range ;)Jg:?olg:,gg':r\\g1cg:;;e setting value
us 0 80 to 32767
ms 1 1to 32767
s 2 1 to 3600

* When a value outside the above range is set in CHO Logging cycle setting value (Un\G1032, Un\G1033)
or CHO Logging cycle unit setting (Un\G1040, Un\G1041), an error occurs. The error code (2010) is
stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging is not performed.

» When the set logging cycle is shorter than the refreshing cycle of the logging target data, an error occurs.
The error code (2020) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging is not
performed.

* When CHO Logging enable/disable setting (Un\G1000, Un\G1001) is set to Disable (1), the settings for
CHO Logging cycle setting value (Un\G1032, Un\G1033) and CHO Logging cycle unit setting (Un\G1040,
Un\G1041) are ignored.

(b) Actual logging cycle
The actual logging cycle is an integral multiple of the conversion cycle of the digital output value or scaling
value.

EI When the A/D conversion is performed for CH1 and CH2 with the sampling processing
— The actual logging cycle is the integral multiple of 160us (80us x 2) with the value set in CHO Logging
cycle setting value (Un\G1032, Un\G1033) and CHO Logging cycle unit setting (Un\G1040, Un\G1041)
as the upper limit value.

(c) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.
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(d) Default value

» For CHO Logging cycle setting value (Un\G1032, Un\G1033), all channels are set to 4.
» For CHO Logging cycle unit setting (Un\G1040, Un\G1041), all channels are set to ms (1).
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(25)CHO Logging points after trigger (Un\G1048, Un\G1049)

When using the logging function, set the number of values collected over the period of time from the instant when
a hold trigger event occurs to the instant when the logging stops.
For details of the logging function, refer to the following.

» Logging Function (==~ Page 106, Section 8.10)

(a) Setting range

» The setting range is between 1 and 10000.

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The
error code (2040) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging is not
performed.

» When CHO Logging enable/disable setting (Un\G1000, Un\G1001) is set to Disable (1), the setting for
CHO Logging points after trigger (Un\G1048, Un\G1049) is ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 5000.

(26)CHO Level trigger condition setting (Un\G1056, Un\G1057)

When using a level trigger, set the condition that causes the hold trigger.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

Setting content Setting value
Disable 0
Above 1
Below 2
Pass through 3

* When a value other than the above setting values is set, an error occurs on the corresponding channel. The
error code (20500) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging is not
performed.

* When CHO Logging enable/disable setting (Un\G1000, Un\G1001) is set to Disable (1), the setting for CHO
Level trigger condition setting (Un\G1056, Un\G1057) is ignored.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (0).



(27)CHO Trigger data (Un\G1064, Un\G1065)

When using the logging function, set the target buffer memory address for monitoring as the level trigger

condition.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

(a) Setting range

* The setting range is between 0 and 4999.

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The
error code (2060) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging is not
performed.

» When CHO Logging enable/disable setting (Un\G1000, Un\G1001) is set to Disable (1), the setting for CHO
Trigger data (Un\G1064, Un\G1065) is ignored.

Point/’

Set the following buffer memory addresses for CHO Trigger data (Un\G1064, Un\G1065). For details on the buffer memory
addresses, refer to the list of buffer memory addresses (==~ Page 32, Section 3.5).

+ CHO Digital output value (Un\G11, Un\G12): 11, 12

« CHO Scaling value (Un\G54, Un\G55): 54, 55

+ Level data O (Un\G1072 to Un\G1081): 1072 to 1081

» Buffer memory addresses shown with "R" in the list of buffer memory addresses
Do not set the buffer memory addresses shown with "R/W" and "W" in the list (except for Level data OO (Un\G1072 to
Un\G1081)) and system areas.
If the above areas are set, normal operations of the analog I/O module are not guaranteed.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is set as shown below.

Channel Default value Buffer memory to be monitored
CH1 54 CH1 Scaling value (Un\G54)
CH2 55 CH2 Scaling value (Un\G55)

(28)Level data O (Un\G1072 to Un\G1081)

This area stores the data to be monitored when the level trigger of the logging function is used.
Ten types of data are available: Level data 0 (Un\G1072) to Level data 9 (Un\G1081).
Use Level data O (Un\G1072 to Un\G1081) to monitor and use device values in modules other than the analog
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1/0 module as triggers.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

(a) Setting range
The setting range is between -32768 and 32767.

(b) Default value

The default value is 0 for all the areas.
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(29)CHO Trigger setting value (Un\G1082, Un\G1083)

When using the logging function, set a level to cause a level trigger.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

(a) Setting range
The setting range is between -32768 and 32767.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

(30)CHLI Head pointer (Un\G1090, Un\G1091)

The buffer memory address of the oldest data in CHO Logging data (Un\G5000 to Un\G24999) can be checked
with this buffer memory area.
The offset value (0 to 9999) counted from the start address (CH1: Un\G5000, CH2: Un\G15000) of CHO Logging
data (Un\G5000 to Un\G24999) is stored.
For details on the logging function, refer to the following.

» Logging Function (==~ Page 106, Section 8.10)

[Ex] When the value of CH2 Head pointer (Un\G1091) is 8551

CH2 Logging data

| Un\G15000
Head pointer: 8551
(offset value from . t
Un\G15000) : : Latest data
v Un\G23550
Un\G23551 Oldest data
23551 = 15000 + 8551
Un\G24999 |

Point/’

@ Until the first 10000 points have been logged from the beginning of the logging, the value in CHO Head pointer
(Un\G1090, Un\G1091) is fixed to 0 because the oldest data is stored in the start address of CHO Logging data
(Un\G5000 to Un\G24999).

After the number of collected data points has reached 10000, a value in CHO Head pointer (Un\G1090, Un\G1091)
increases one by one each time a new data is stored.

® When CHO Logging hold request (Un\G1008, Un\G1009) is turned off, CHO Head pointer (Un\G1090, Un\G1091) is
cleared to 0.
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(31)CHO Latest pointer (Un\G1098, Un\G1099)

The buffer memory address of the latest data in CHO Logging data (Un\G5000 to Un\G24999) can be checked
with this buffer memory area.
The offset value (0 to 9999) counted from the start address (CH1: Un\G5000, CH2: Un\G15000) of CHIO Logging
data (Un\G5000 to Un\G24999) is stored.
For details on the logging function, refer to the following.

» Logging Function (=5~ Page 106, Section 8.10)

[Ex] When the value of CH2 Latest pointer (Un\G1099) is 8550

CH2 Logging data
Un\G15000

I
Latest pointer: 8550
(offset value from
Un\G15000)

Latest data
Un\G23550 23550 = 15000 + 8550

Un\G23551
Oldest data

Un\G24999 |

Point/’

@ After the logging starts, a value in CHO Latest pointer (Un\G1098, Un\G1099) increases one by one each time a new
value is stored.

® When CHO Logging hold request (Un\G1008, Un\G1009) is turned off, CHO Latest pointer (Un\G1098, Un\G1099) is
cleared to 0.

(32)CHO Number of logging data (Un\G1106, Un\G1107)

The number of data points stored in CHO Logging data (Un\G5000 to Un\G24999) can be checked with this
buffer memory area while logging is being performed.
For details on the logging function, refer to the following.

» Logging Function (==~ Page 106, Section 8.10)

Poi
oint
® The number of logging data in this area increases one by one each time a new value is stored from the beginning of the
logging.

@ After the number of logging data points reaches 10000, the stored data are overwritten from the oldest. Thus, CHO
Number of logging data (Un\G1106, Un\G1107) is fixed to 10000.

® When CHO Logging hold request (Un\G1008, Un\G1009) is turned off, CHO Number of logging data (Un\G1106,
Un\G1107) is cleared to 0.
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(33)CHO Trigger pointer (Un\G1114, Un\G1115)
The buffer memory address of CHO Logging data (Un\G5000 to Un\G24999) storing the data of when logging is
held with hold trigger can be checked with this buffer memory area.

The offset value (0 to 9999) counted from the start address (CH1: Un\G5000, CH2: Un\G15000) of CHO Logging
data (Un\G5000 to Un\G24999) is stored.

For details on the logging function, refer to the following.
» Logging Function (=5~ Page 106, Section 8.10)

[Ex] When the value of CH2 Trigger pointer (Un\G1115) is 8550

CH2 Logging data

_ [ Un\G15000
Trigger pointer: 8550
(offset value from
Un\G15000)
Un\G23550 Data of when a trigger was executed
23550 = 15000 + 8550
Un\G24999 |
PRS,
Point/’
When CHO Logging hold request (Un\G1008, Un\G1009) is turned off, CHO Trigger pointer (Un\G1114, Un\G1115) is
cleared to 0.

(34)CHO Logging cycle monitor value (Un\G1122 to Un\G1127)

This area stores the actual logging cycle which is calculated from the refresh cycle of data to be logged.
When Operating condition setting request (Y9) is turned on and off, the actual logging cycle is stored in CHO

Logging cycle monitor value (Un\G1122 to Un\G1127) of the corresponding channel where the logging function is
enabled.

For details on the logging function, refer to the following.
» Logging Function (=5~ Page 106, Section 8.10)
The following figure shows how values are stored in CH1 Logging cycle monitor value (Un\G1122 to Un\G1124).

b15 to b0
Un\G1122 s
Un\G1123 ms
Un\G1124 us

EI When the calculated logging cycle of CH1 is 6960us

Buffer memory address Stored value
Un\G1122 0(s)
Un\G1123 6(ms)
Un\G1124 960(us)




(35)CHO Logging status monitor value (Un\G1146, Un\G1147)

This area stores the execution status of logging.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)

Logging status Stored value
Stop (disabled) FH
Wait for logging hold request (during logging) OH
Wait for level trigger (during logging) 1H
Trigger detected (during logging) 2H
Logging hold complete (stop) 3H

(36)CHO Trigger detection time (Un\G1154 to Un\G1161)

The time of the occurrence of a hold trigger event is recorded.
For details of the logging function, refer to the following.
» Logging Function (==~ Page 106, Section 8.10)
The following figure shows how values are stored in CH1 Trigger detection time (Un\G1154 to Un\G1157).

b15 to b8 b7 to b0
Un\G1154 First two digits of the year Last two digits of the year
Un\G1155 Month Day
Un\G1156 Hour Minute
Un\G1157 Second Day of the week
Item Stored value and code Storage example™!
First two digits of the year/Last 2013H
two digits of the year
Month/Day Stored in BCD code. 0501H
Hour/Minute 1234H
Second 56H
The value that corresponds to the day of the week is stored in BCD code.
+ Sunday: 00H
* Monday: 01H
* Tuesday: 02H
Day of th k 03H
ay otthe wee * Wednesday: 03H
* Thursday: 04H
* Friday: 05H
+ Saturday: 06H

*1 Values stored when a hold trigger event occurs on Wednesday May 1, 2013 at 12:34:56.

Point/

® Time units shorter than one second are not recorded.

® When CHO Logging hold request (Un\G1008, Un\G1009) is turned off, CHO Trigger detection time (Un\G1154 to
Un\G1161) is cleared to 0.
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(37)D/A conversion enable/disable setting (Un\G2000)

Set whether to enable or disable D/A conversion for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl b0
lofofofoflofolofo|lo]o]o]o]cHchs] o] o]

Data for b4 to b15 are fixed to "0". L [ Data for b0 and b1 are fixed to "0".
0: D/A conversion enable
1: D/A conversion disable

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to D/A conversion disable (1).

Point/’

When the mode is switched from the offset/gain setting mode to the normal mode, all channels are set to D/A conversion
disable (1).
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(38)CHO Digital input value (Un\G2003, Un\G2004)

This area is for writing a digital input value for D/A conversion in 16-bit signed binary from the CPU module.

» The setting range is as follows:

When the scaling function

When the scaling function (D/A conversion) is disabled (D/A conversion) is
Output range setting enabled™
Setting range A written digital input value out of the
ing rang written digital input value ou Setting range
(practical range) setting range is treated as
0: 4 to 20mA
1:0to 20mA 0 to 12287 12288 or greater: 12287
2:1to 5V (practical range: 0 to 12000) -1 or smaller: 0
3:0to 5V
° -32000 to 32000
410 to 10V . -16384 to 16383 16384 or greater: 16383
(practical range: -16000 to 16000) -16385 or smaller: -16384
E: User range setting (Current) -12288 to 12287 12288 or greater: 12287
F: User range setting (Voltage) (practical range: -12000 to 12000) -12289 or smaller: -12288

*1 The setting range valid when the scaling function (D/A conversion) is enabled and the practical range depend on the
settings for the D/A conversion scaling upper limit value (Un\G2059, Un\G2061) and D/A conversion scaling lower limit
value (Un\G2058, Un\G2060).

* When the value out of the setting range is written, the D/A conversion is performed with the upper and

lower limit value of the setting range. In addition, a check code is stored in CHIOO Set value check code
(Un\G2013, Un\G2014) and the error code (600) is stored in Latest error code (Un\G19).

(a) Default value

All channels are set to 0.

Point/’

® When the wave output function is selected, this area is disabled because registered wave data are output.

@ The setting of this area is invalid for when the variable arithmetic function or variable conversion characteristics function +
variable arithmetic function is selected, because outputs for Variable arithmetic value for analog output (Un\G4003,
Un\G4007) are performed.

@ The setting of this area is invalid for when the variable conversion characteristics function is selected and Analog 1/0 (2)
is set in Variable conversion characteristics table selection (Un\G4100), because outputs for CHO Digital output value
(Un\G11, Un\G12) are performed.

@ The setting range of this area is different when the variable conversion characteristics function or variable conversion
characteristics function + variable arithmetic function is selected and Analog output (1) is set in Variable conversion
characteristics table selection (Un\G4100), because CHO Digital input value (Un\G2003, Un\G2004) is used as the
address of the conversion characteristics table. For details, refer to the following.
==~ Analog output (Page 232, Section 8.20.2 (2) (b))

@® When the PID control function is selected, the setting of this area is invalid because outputs using Output conversion
value (Un\G4302, Un\G4382) are performed.
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(39)CHII Set value check code (Un\G2013, Un\G2014)

When a set digital input value is out of the setting range, a check code is stored.

(a) Check target

The check target depends on the settings of "Select Function" and Variable conversion characteristics table

selection (Un\G4100).

Select function

Variable conversion
characteristics table
selection (Un\G4100)

Check target

Logging Function

CHO Digital input value (Un\G2003, Un\G2004)

Wave Output Function

A digital input value currently being output in Wave data registry area (Un\G5000 to
Un\G54999)"

Free Operation Function

Variable arithmetic value for analog output (Un\\G4003, Un\\G4007)

Free Conversion
Characteristics Function

Analog input (0)

CHO Digital input value (Un\G2003, Un\G2004)

Analog output (1)

A digital input value currently being output in Conversion characteristics table
(Un\G5000 to Un\G37000)2

Analog I/0 (2)

A digital input value currently being output in Conversion characteristics table
(Un\G5000 to Un\G37000)2

Free Conversion
Characteristics Function +
Free Operation Function

Variable arithmetic value for analog output (Un\\G4003, Un\G4007)

PID Control Function

Output conversion value (Un\G4302, Un\G4382)

*1

*2

checked in the following:
CH3 Wave output digital value outside the range Address monitor (L) (Un\G3160) to CH4 Wave output digital value
outside the range Address monitor (H) (Un\G3163) (==~ Page 394, Appendix 2 (61))

The buffer memory addresses in which digital input values outside the setting range have been registered can be

The buffer memory address of the conversion characteristics table in which digital input values outside the setting range

have been registered can be checked in the following:
Variable conversion characteristics digital value outside the range address monitor (Un\G4112 to Un\G4113, Un\G4122
to Un\G4123) (== Page 402, Appendix 2 (71))

(b) Stored check codes

Check code Description
000FH A digital input value exceeding the setting range has been written.
O00FOH A digital input value falling short of the setting range has been written.
A digital input value falling short of the setting range and a digital input value exceeding the setting range
have been written.
O00OFFH The check code of 00FFH is stored, for example, when a digital input value exceeding the setting range is

written, and subsequently, without the check code being reset, a digital input value falling short of the
setting range is written.

(c)

Once the check code is stored, the code is not reset even when the digital input value falls within the setting

range.

When the scaling function (D/A conversion) is used, the value of CHO Digital input value (Un\G2003,

Un\G2004) is scale-converted and checked.

Note that some errors may be observed in the digital input value for which a check code is stored due to the

calculation error of scale conversion when a scale-converted value falls within the setting range.

Resetting the check codes

Set a digital input value within the setting range and turn on and off Error clear request (YF).



(40)Offset/gain adjustment value specification (Un\G2024)

This area is for setting the adjustment value of analog output value in the offset/gain setting mode.

El The setting value of 1000 corresponds to:
the analog adjustment value of approx. 0.32V (in voltage output) or approx. 0.69mA (in current output).

(a) Setting range
» The setting range is between -3000 and 3000.
* When a value out of the above setting range is set, an error occurs. The error code (700) is stored in Latest
error code (Un\G19) and Error flag (XF) turns on.

(b) Enabling the setting

Turn on and off Set value change request (Y6) to enable the setting.

(41)HOLD/CLEAR function setting (Un\G2026)

The settings which have been configured for the HOLD/CLEAR function of the analog I/O module can be
checked.
For details of the HOLD/CLEAR function, refer to the following.

* Analog Output HOLD/CLEAR Function (=~ Page 127, Section 8.14)

b15 to b12 b11 to b8 b7 to b0

| CH4 | CH3 | Fixed to 0 |

HOLD/CLEAR function setting Stored value
CLEAR OH
HOLD 1 to FH (values other than 0)

Point/

The setting cannot be changed using HOLD/CLEAR function setting (Un\G2026).
For changing the setting, refer to the following.
» Switch Setting (==~ Page 55, Section 7.2)

(42)Warning output setting (Un\G2047)

Set whether to enable or disable the warning output for each channel.
For details of the warning output function, refer to the following.
» Warning Output Function (5~ Page 141, Section 8.17)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
l[oJoJoJoJoJoJoJoJo]o]o]o]chacs] o] o]

Data for b4 to b15 are fixed to "0". L L Data for b0 and b1 are fixed to "0".
0: Enable
1: Disable

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (1).
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(43)Warning output flag (Un\G2048)

Whether the warning is upper limit warning or lower limit warning can be checked for each channel.
For details of the warning output function, refer to the following.
* Warning Output Function (==~ Page 141, Section 8.17)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
CH4 Lower|CH4 Upper|CH3 Lower|CH3 Upper
0 0 0 0 0 0 0 0 limit value | limit value | limit value | limit value 0 0 0 0

Data for b8 to b15 are fixed to "0". 0: Normal Data for b0 to b3 are fixed to "0".
1: Warning output

(a) Warning output flag (Un\G2048) status

When the following detection target exceeds the setting range of CH3 Warning output upper limit value
(Un\G2090) to CH4 Warning output lower limit value (Un\G2093) and a warning is detected, Warning output (1)
is stored in Warning output flag corresponding to the channel. The warning detection target depends on the
settings of "Select Function" and Variable conversion characteristics table selection (Un\G4100).

Variable conversion

Select function characteristics table Warning detection target
selection (Un\G4100)
Logging Function — CHO Digital input value (Un\G2003, Un\G2004)
Wave Output Function — A value of Wave data registry area (Un\G5000 to Un\G54999) to be output
Free Operation Function — Variable arithmetic value for analog output (Un\\G4003, Un\\G4007)
Analog input (0) CHO Digital input value (Un\G2003, Un\G2004)
Free C i
ree on\{erlswn ) Analog output (1) A value of Conversion characteristics table (Un\G5000 to Un\G37000) to be output
Characteristics Function
Analog I/0 (2) A value of Conversion characteristics table (Un\G5000 to Un\G37000) to be output

Free Conversion
Characteristics Function + | — Variable arithmetic value for analog output (Un\\G4003, Un\\G4007)
Free Operation Function

PID Control Function — Output conversion value (Un\G4302, Un\G4382)

Even when a warning is detected on just one of the two channels where D/A conversion and warning output
are enabled, Warning output signal (X8) also turns on.

(b) Clearing Warning output flag (Un\G2048)
To clear Warning output flag (Un\G2048), set a digital input value within the setting range and turn on and off
Warning output clear request (Y8).
Turning on and off Operating condition setting request (Y9) also clears Warning output flag (Un\G2048), but
A/D conversion and D/A conversion are reset and are resumed from the beginning.
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(44)D/A conversion scaling enable/disable setting (Un\G2053)

Set whether to enable or disable scaling for each channel.

For details of the scaling function (D/A conversion), refer to the following.
» Scaling Function (D/A Conversion) (==~ Page 134, Section 8.16)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
l[oJoJoJoJoJoJoJoJo]o]o]o]chcus] o] o]

Data for b4 to b15 are fixed to "0". L L Data for b0 and b1 are fixed to "0".
0: Enable
1: Disable

When any of the following settings is set, an error occurs in the channel where D/A conversion scaling
enable/disable setting (Un\G2053) is set to Enable (0). An error code is stored in Latest error code (Un\G19) and
Error flag (XF) turns on.

Combination Variable conversion characteristics

Select functi E d
No. elect function table selection (Un\G4100) fror code
1 Wave Output Function — 3010
2 Free Operation Function — 4010

3 Free Conversion Characteristics _ 4010
Function + Free Operation Function

4 Free Conversion Characteristics Analog output (1) 5000
5 Function Analog /0 (2) 50000
6 PID Control Function — 6010

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (1).
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(45)CHO D/A conversion scaling lower limit value (Un\G2058, Un\G2060), CHLO D/A
conversion scaling upper limit value (Un\G2059, Un\G2061)

Set the range of scale conversion for each channel.
For details of the scaling function (D/A conversion), refer to the following.
» Scaling Function (D/A Conversion) (==~ Page 134, Section 8.16)

(a) Setting range

» The setting range is between -32000 and 32000. If the relation between the values is D/A conversion scaling
lower limit value > D/A conversion scaling upper limit value, the scale conversion can be performed
according to a negative slope.

» Set different values for the D/A conversion scaling upper limit value and D/A conversion scaling lower limit
value. If the same value is set, an error occurs. The error code (910) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, and the module operates with the previous setting.

« If a value outside the setting range is set, an error occurs on the corresponding channel. The error code
(900) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

» When D/A conversion scaling enable/disable setting (Un\G2053) is set to Disable (1), the settings for CHO
D/A conversion scaling lower limit value (Un\G2058, Un\G2060) and CHIO D/A conversion scaling upper
limit value (Un\G2059, Un\G2061) are ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

The default value is 0. To use the scaling function (D/A conversion), change the value.




(46)CHO Warning output upper limit value (Un\G2090, Un\G2092), CHOO Warning
output lower limit value (Un\G2091, Un\G2093)

Set the upper and lower limit values of the warning output range.

For details of the warning output function, refer to the following.
* Warning Output Function (=5~ Page 141, Section 8.17)

(a) Setting range

» Setting range: -32768 to 32767

» Set the values so that they satisfy the condition of Warning output upper limit value > Warning output lower
limit value.

* When using the scaling function (D/A conversion), set values in consideration of the scaling range.

* When a value that does not satisfy the conditions above is set, an error occurs in the corresponding channel.
The error code (620) is stored in Latest error code (Un\G19) and Error flag (XF) turns on.

* When Warning output setting (Un\G2047) is set to Disable (1), the settings for CHO Warning output upper
limit value (Un\G2090, Un\G2092) and CHIO Warning output lower limit value (Un\G2091, Un\G2093) are
ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

The default value is 0. To use the warning output function, change the value.

(47)CHO Wave output start/stop request (Un\G3002, Un\G3003)

This area is for requesting the start, stop, and pause of the wave output for each channel. The setting for this
area is valid only when the wave output function is selected.
For details of the wave output function, refer to the following.

* Wave Output Function (I~ Page 144, Section 8.18)

Wave output start/stop request Setting value
Wave output stop request 0
Wave output start request 1
Wave output pause request 2
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* While Step action wave output request (Un\G3072) is ON (1), changes of the setting value are ignored.

» When Step action wave output request (Un\G3072) is turned off, the wave output status changes to Wave
output stop and Wave output stop request (0) is set for all channels.

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The
error code (3030) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The operation of the
wave output before the change continues.

« If a function other than "Wave Output Function" is set in "Select Function" of "Switch Setting" and a value
other than Wave output stop request (0) is set in CHO Wave output start/stop request (Un\G3002,
Un\G3003), an alarm (alarm code: 1610) occurs and Warning output signal (X8) turns on.

(a) Default value

All channels are set to Wave output stop request (0).
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(48)CHO Output setting during wave output stop (Un\G3010, Un\G3011)

DIA
conversion

This area is for setting the analog output during the wave output stop for each channel. The setting for this area is

valid only when the wave output function is selected. When the wave output function is not selected, changes of

the value are ignored.

For details of the wave output function, refer to the following.
» Wave Output Function (I~ Page 144, Section 8.18)

Analog output value Description Setting value
0V/0mA 0V or OmA is output. 0
Offset value The offset value of the set output range is output. 1
Output value during wave output | The value set in CHO Output value during wave output stop (Un\G3018, Un\G3019) is 2

stop

output.

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The
error code (3040) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The operation of the
wave output before the change is continued.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Offset value (1).



(49)CHO Output value during wave output stop (Un\G3018, Un\G3019)

This area is for setting the value to be output during the wave output stop for each channel. When Output value

during wave output stop (2) is setin CHO Output setting during wave output stop (Un\G3010, Un\G3011), a value
set in this area is converted into an analog value and output.
The setting in this area is valid only when the wave output function is selected. When the wave output function is
not selected, changes of the value are ignored.
For details on the wave output function, refer to the following.

» Wave Output Function (==~ Page 144, Section 8.18)

(a) Setting range

The setting range varies depending on the output range setting. Follow the setting range below.

Output range setting Setting range (practical range)
0: 4 to 20mA
1: 0 to 20mA
0 to 12287 (practical range: 0 to 12000)
2:1to 5V
3:0to 5V
4:-10 to 10V -16384 to 16383 (practical range: -16000 to 16000)

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The
error code (30500) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The wave output
does not start. However, when CHO Output setting during wave output stop (Un\G3010, Un\G3011) is set to
a value other than Output value during wave output stop (2), the above error does not occur and thus the
error code (3050) is not stored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

As the default value, 0 is set. Thus change the setting value for CHO Output setting during wave output stop (Un\G3010,
Un\G3011) if Output value during wave output stop (2) has already been set.
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(50)CH3 Wave pattern start address setting (L) (Un\G3028) to CH4 Wave pattern
start address setting (H) (Un\G3031)

This area is for setting the start address of the wave pattern to be output for each channel. The digital input value
in the buffer memory address set in this area is the first target for D/A conversion. Subsequently, the successive
values are converted to analog and output in turn.

The setting for this area is valid only when the wave output function is selected. When the wave output function is
not selected, changes of the value are ignored.

For this area, set a value in 32-bit signed binary.

CH3 Wave pattern start address setting (H) (Un\G3029) CH3 Wave pattern start address setting (L) (Un\G3028)

A A
r N N

b31 b16 b15 b0

—
Data section
Sign bit

0: Positive (fixed)

For details on the wave output function, refer to the following.
» Wave Output Function (==~ Page 144, Section 8.18)

(a) Setting range

» The setting range is between 5000 and 54999. Set an address within the range of the buffer memory
addresses of Wave data registry area (Un\G5000 to Un\G54999).

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The
error code (3060) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The wave output
does not start.

* In the channel where the setting values of this area and CH3 Wave pattern data points setting (L)
(Un\G3044) to CH4 Wave pattern data points setting (H) (Un\G3047) satisfy the following condition, an error
occurs. The error code (3110) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The
wave output does not start.

[Wave pattern start address + Wave pattern data points - 1] > 54999

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 5000.
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(51)CH3 Wave pattern data points setting (L) (Un\G3044) to CH4 Wave pattern data
points setting (H) (Un\G3047)

This area is for setting the points of the wave pattern to be output for each channel. From the start address of the
wave pattern, the D/A conversion starts for the points of wave data set in this area and the converted values are
output.

The setting for this area is valid only when the wave output function is selected. When the wave output function is
not selected, changes of the value are ignored.

For this area, set a value in 32-bit signed binary.

CH3 Wave pattern data points setting (H) (Un\G3045) CH3 Wave pattern data points setting (L) (Un\G3044)

A A
s T N

b31 b16 b15 b0

—
Data section
Sign bit

0: Positive (fixed)

For details on the wave output function, refer to the following.
» Wave Output Function (==~ Page 144, Section 8.18)

(a) Setting range

* The setting range is between 1 and 50000. A number of data points corresponding to that of Wave data
registry area (Un\G5000 to Un\G54999) can be set.

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The
error code (3070) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The wave output
does not start. However, when the value of CH3 Wave pattern start address setting (L) (Un\G3028) to CH4
Wave pattern start address setting (H) (Un\G3031) is outside the setting range, the above error does not
occur and thus the error code (3070) is not stored.

* In the channel where the setting values of this area and CH3 Wave pattern start address setting (L)
(Un\G3028) to CH4 Wave pattern start address setting (H) (Un\G3031) satisfy the following condition, an
error occurs. The error code (3110) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The
wave output does not start.

[Wave pattern start address + Wave pattern data points - 1] > 54999

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/

The default value is 0. When selecting the wave output function, change the value.
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(52)CHLO Wave pattern output repetition setting (Un\G3058, Un\G3059)

This area is for setting the repeat count to output the wave pattern repeatedly. The setting for this area is valid

only when the wave output function is selected. When the wave output function is not selected, changes of the
value are ignored.

For details of the wave output function, refer to the following.
» Wave Output Function (I~ Page 144, Section 8.18)

(a) Setting range

Follow the setting range below.

Setting value Description

-1 The wave pattern is output in analog unlimitedly.

1 to 32767 The wave pattern is output in analog for the counts of the setting value.

* When a value outside the above setting range is set, an error occurs on the corresponding channel. The

error code (3080) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The wave output
does not start.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 1.

(53)CHO Constant for wave output conversion cycle (Un\G3066, Un\G3067)

D/A
conversion

This area is for setting the value by which the conversion speed (80us) for the wave output function is multiplied.
The conversion cycle is determined as shown below.

Number of channels where Constant for wave output

Conversion cycle (us) = Conversion speed (80us) x D/A conversion is enabled conversion cycle

The setting in this area is valid only when the wave output function is selected. When the wave output function is
not selected, changes of the value are ignored.
For details on the wave output function, refer to the following.

* Wave Output Function (==~ Page 144, Section 8.18)

(a) Setting range
» Setting range: 1 to 5000
* When a value outside the above setting range is set, an error occurs on the corresponding channel. The

error code (30900) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The wave output
does not start.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 1.



(54)Step action wave output request (Un\G3072)

This area is for setting whether to start or end the wave output step action function for all channels in a batch. The

setting for this area is valid only when the wave output function is selected.

For details of the wave output step action function, refer to the following.

Wave output step action function (==~ Page 183, Section 8.18.4)

Step action wave output request Setting value

OFF 0

ON

1

(a)

Turning on Step action wave output request (Un\G3072) changes the wave output status of all the channels
where the D/A conversion is enabled to the wave output step action, and the wave output step action
function is enabled. Wave output step action (3) is stored in CHO Wave output status monitor (Un\G3102,
Un\G3103).

Turning off Step action wave output request (Un\G3072) changes the wave output status of all the channels
to the wave output stop status, and the wave output step action function ends.

When a value outside the above range is written, an error occurs on the corresponding channel. The error
code (3100) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The current wave output
status is retained.

When "Select Function" of the Switch Setting is set to a value other than "Wave Output Function" and Step
action wave output request (Un\G3072) is set to ON (1), the alarm (alarm code: 1610) occurs and Warning
output signal (X8) turns on.

Default value
All channels are set to OFF (0).
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(55)CHO Wave output step action movement amount (Un\G3082, Un\G3083)

DIA
conversion

This area is for specifying the target digital input value for D/A conversion in wave output, and for checking if the

target has been obtained, for each channel. The value set in this area is subtracted from or added to the buffer

memory address that has been storing the value being output in analog and so the buffer memory address of
Wave data registry area (Un\G5000 to Un\G54999) that has been storing the target digital value is specified.
When a value is set in this area, the target address starts to be specified and when specifying the address is
complete, No movement (0) is stored.

This area can be set only when the following conditions are satisfied.

» Wave output function
» Wave output step action (3) is stored in CHO Wave output status monitor (Un\G3102, Un\G3103).
For details of the wave output step action function, refer to the following.

» Wave output step action function (==~ Page 183, Section 8.18.4)

(a) Setting range
» Setting range: -30000 to 30000
« Set the following value according to the direction to move.

Movement o .
direction Description Setting value
No movement The buffer memory address of the wave data to be output is not moved. 0
The buffer memory address of the wave data to be output is moved in the address increasing
direction from the buffer memory address of the currently output wave data.
Forward movement | Ex.) When 10000 is set in CHO Wave output step action movement amount (Un\G3082, 1 to 30000
Un\G3083) with the buffer memory address of the currently output wave data Un\G30000
— The buffer memory address of the wave data to be output is changed to Un\G40000.
The buffer memory address of the wave data to be output is moved in the address decreasing
Reverse direction from the buffer memory address of the currently output wave data.
movement Ex.) When -10000 is set in CHO Wave output step action movement amount (Un\G3082, -1 to -30000

Un\G3083) with the buffer memory address of the currently output wave data Un\G30000
— The buffer memory address of the wave data to be output is changed to Un\G20000.

» The following shows the available range for movement with CHO Wave output step action movement
amount (Un\G3082, Un\G3083):

[ Wave pattern start address ] to [ Wave pattern start address + Wave pattern data points - 1 ]

« Even if a value set is outside the above range, no error occurs. When a value smaller than -30000 is set, the

value is processed as -30000. When a value greater than 30000 is set, the value is processed as 30000.

(b) Default value

All channels are set to No movement (0).



(56)CHO Wave output status monitor (Un\G3102, Un\G3103)

This area stores the wave output status for each channel.
A value is stored only when the wave output function is selected. When the wave output function is not selected,

0 is stored.
Wave output status Stored value
Wave output stop 0
Wave output 1
Wave output pause 2
Wave output step action 3

(57)CH3 Wave output conversion cycle monitor (L) (Un\G3112) to CH4 Wave output
conversion cycle monitor (H) (Un\G3115)

This area stores the wave output conversion cycle in 32-bit signed binary for each channel.
The unit of the stored value is ps.
A value is stored only when the wave output function is selected. When the wave output function is not selected,

0 is stored.
CH3 Wave output conversion cycle monitor (H) (Un\G3113) CH3 Wave output conversion cycle monitor (L) (Un\G3112)
~ A N A ~N
b31 b16 b15 b0
it rrrrrrrPrPrr PP PP PP
L Data;;ction
Sign bit

0: Positive (fixed)

(a) Update of the stored value

When Operating condition setting request (Y9) is turned on and off, the stored value is updated.

(58)CHO Wave pattern output count monitor (Un\G3126, Un\G3127)

This area stores the output count of the wave pattern for each channel.
A value is stored only when the wave output function is selected. When the wave output function is not selected,
0 is stored.

(a) Count of the wave pattern output

The stored value increases by one every time one cycle of a wave pattern is output.

(b) Count range of the wave pattern output

» Count range: 0 to 32767
When CHO Wave pattern output repetition setting (Un\G3058, Un\G3059) is set to -1 (endless output), the
count returns to 0 and starts again from 1 after the 32767th count.

(c) Reset of the stored value
In the following cases, the stored value of CHO Wave pattern output count monitor (Un\G3126, Un\G3127) is
reset.
* When Operating condition setting request (Y9) is turned on and off
* When the wave output status transitions from its stop status to another
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(59)CH3 Wave output current address monitor (L) (Un\G3136) to CH4 Wave output
current address monitor (H) (Un\G3139)

This area stores the buffer memory address of the currently output wave data in 32-bit signed binary for each
channel.

A value is stored only when the wave output function is selected. When the wave output function is not selected,

0 is stored.

CH3 Wave output current address monitor (H) (Un\G3137) CH3 Wave output current address monitor (L) (Un\G3136)
e A e A A}
b31 b16 b15 b0
ctrrrrrrrPrPrr PP PP PP

Y

L Data section

Sign bit

0: Positive (fixed)

(a) Update of the stored value

The stored value is updated when CHO Wave output status monitor (Un\G3102, Un\G3103) is Wave output (1)
or Wave output step action (3).

(b) Reset of the stored value

When Operating condition setting request (Y9) is turned on and off, the stored value is reset.
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(60)CHO Wave output current digital value monitor (Un\G3150, Un\G3151)

DIA
conversion

This area stores the currently output digital input value for each channel.

A value is stored only when the wave output function is selected. When the wave output function is not selected,

0 is stored.

The stored value depends on the wave output status.

Wave output status

Stored value*1

Wave output stop

The digital input value of the output set in CHO Output setting during wave output stop (Un\G3010, Un\G3011) is

stored.

The setting value of CHO Output setting during wave
output stop (Un\G3010, Un\G3011)

The stored value of CHO Wave output current digital
value monitor (Un\G3150, Un\G3151)

0V/OmA (0)

Offset value (1)

Setting value during stop (2)

The setting value of CHO Output value during wave
output stop (Un\G3018, Un\G3019)

Wave output

The digital input value stored in the buffer memory address indicated by CH3 Wave output current address monitor
(L) (Un\G3136) to CH4 Wave output current address monitor (H) (Un\G3139) is stored.

Wave output pause

The stored value depends on the setting of the analog output HOLD/CLEAR function.

Analog output HOLD/CLEAR function

The stored value of CHO Wave output current digital
value monitor (Un\G3150, Un\G3151)

HOLD setting

The digital input value stored in the buffer memory
addresses indicated by CH3 Wave output current
address monitor (L) (Un\G3136) to CH4 Wave output
current address monitor (H) (Un\G3139)

CLEAR setting

0

Wave output step action

The digital input value stored in the buffer memory address indicated by CH3 Wave output current address monitor
(L) (Un\G3136) to CH4 Wave output current address monitor (H) (Un\G3139) is stored.

*1 The stored values shown are for when D/A conversion enable/disable setting (Un\G2000) is enabled and CHO Output
enable/disable flag (Y3, Y4) is on. For the analog output in other statuses, refer to the following.
* Analog Output HOLD/CLEAR Function (==~ Page 127, Section 8.14)

(a) Resetting the stored value

When Operating condition setting request (Y9) is turned on and off, the stored value is reset.
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(61)CH3 Wave output digital value outside the range Address monitor (L)
(Un\G3160) to CH4 Wave output digital value outside the range Address

monitor (H) (Un\G3163)

When a digital input value, registered as wave data, is outside the setting range, this area stores the
corresponding buffer memory address in 32-bit signed binary for each channel at the time of the value being
output.

When the multiple wave data with the digital input value out of the setting range are detected, only the buffer
memory address of the wave data detected first is stored.

A value is stored only when the wave output function is selected. When the wave output function is not selected,

0 is stored.
CH3 Wave output digital value outside the range CH3 Wave output digital value outside the range
Address monitor (H) (Un\G3161) Address monitor (L) (Un\G3160)
~ A 'a A )
b31 b16 b15 b0
L rrrrrrrrrrPrrPrPrrT PP LT
L Data;;ction
Sign bit

0: Positive (fixed)

(a) Update of the stored value

When the first detection of the digital input value out of the range occurs in a wave output status other than
"Wave output stop”, the stored value is updated.

(b) Reset of the stored value
To reset the value being stored, first change values of wave data that have been outside the setting range so
that they fall within the setting range then perform either of the following operations.
» Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.
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(62)CH3 Wave output warning Address monitor (L) (Un\G3176) to CH4 Wave output
warning Address monitor (H) (Un\G3179)

When a digital input value of wave data causes a warning, this area stores the corresponding buffer memory

address in 32-bit signed binary for each channel.

When a warning has occurred in the multiple wave data, only the buffer memory address of the wave data where
the warning occurred first is stored.

A value is stored only when the wave output function is selected. When the wave output function is not selected,
0 is stored.

CH3 Wave output warning Address monitor (H) (Un\G3177) CH3 Wave output warning Address monitor (L) (Un\G3176)

A A
s T N

b31 b16 b15 b0

—
Data section
Sign bit

0: Positive (fixed)

(a) Update of the stored value

When the first warning occurs in a wave output status other than "Wave output stop", the stored value is
updated.

(b) Reset of the stored value

To reset the value being stored, first change values of wave data that have been outside the setting range so
that they fall within the setting range then perform either of the following operations.

» Turning on and off Warning output clear request (Y8)

» Turning on and off Operating condition setting request (Y9)

Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.
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(63)Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to Un\G4005)

arithmetic
When the variable arithmetic function or the variable conversion characteristics function + variable arithmetic
function is used, the digital value of the current operation result is stored in 32-bit signed binary in this area.

In this area, only when the variable arithmetic function or the variable conversion characteristics function +
variable arithmetic function is used and the normal mode is set, a value is stored. In the other cases, 0 is stored.

Arithmetic expression1 Variable arithmetic value (H) (Un\G4001) Arithmetic expression1 Variable arithmetic value (L) (Un\G4000)

~ A N A Y
b31 b16 b15 b0
ctrrrrrrrfrrrrr PP
YT
L Data part
1: Negative
0: Positive

(a) Storage range of the variable arithmetic value
The range is between -2147483648 and 2147483647.
Check the decimal point of the variable arithmetic value with Variable arithmetic decimal point monitor
(Un\G4002, Un\G4006). For details, refer to the following.
» Variable arithmetic decimal point monitor (Un\G4002, Un\G4006) (==~ Page 397, Appendix 2 (64))

Point/’

® When the digital value of Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to Un\G4005) is smaller than -
2147483648, -2147483648 is stored, and when the digital value is greater than 2147483647, 2147483647 is stored. In
addition, an alarm (alarm code: 1700) occurs.

@ This area is for read-only. A value cannot be written for analog output.

(b) Precautions
+ If the alarm code 1700 occurs during operation, check the whole arithmetic expression including input

data and constants.
* When two values whose absolute values are almost the same are subtracted each other, an error may be

caused due to underflow.

EI With the following arithmetic expression, the operation result may be a value other than 0 due to the

operation error.
Un\G55 (decimal point: 0) + Un\G11 (decimal point: 4) - Un\G55 (decimal point: 0) - Un\G11 (decimal
point: 4)

(c) Reset of the variable arithmetic value

When Operating condition setting request (Y9) is turned on and off, the stored value is reset.
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(64)Variable arithmetic decimal point monitor (Un\G4002, Un\G4006)
When the variable arithmetic function or the variable conversion characteristics function + variable arithmetic

function is used, the decimal point of Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to Un\G4005)
is stored in this area.

Only when the variable arithmetic function or the variable conversion characteristics function + variable arithmetic
function is used and the normal mode is set, a value is stored. In the other cases, 0 is stored.

(a) Storage range

The storage range is between 0 and 4.

Point/

This area stores the decimal point position of Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to Un\G4005).
Variable arithmetic value for analog output (Un\G4003, Un\G4007) is not the storage target.

(b) Storage example

* When the operation result is 1000 and 2 is stored in Variable arithmetic decimal point monitor (Un\G4002,
Un\G4006), the operation result is 1000 x 102 = 100000. In Variable arithmetic value (Un\G4000 to
Un\G4001, Un\G4004 to Un\G4005), 100000 is stored.

» When the operation result is 1.2345 and 3 is stored in Variable arithmetic decimal point monitor
(Un\G4002, Un\G4006), the operation result is 1.2345 x 108 = 1234.5. After the value has been rounded
off to an integer value, 1235 is stored in Variable arithmetic value (Un\G4000 to Un\G4001, Un\G4004 to
Un\G4005).
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(65)Variable arithmetic value for analog output (Un\G4003, Un\G4007)

When the variable arithmetic function or the variable conversion characteristics function + variable arithmetic
function is used, a value calculated by rounding off the value of Variable arithmetic value (Un\G4000 to
Un\G4001, Un\G4004 to Un\G4005) to an integer value is stored in 16-bit signed binary in this area. The
operation result of this area can be used for analog output.

Only when the variable arithmetic function or the variable conversion characteristics function + variable arithmetic
function is used and the normal mode is set, a value is stored. In the other cases, 0 is stored.

(a) Storage range
The storage range is between -32768 and 32767.
By setting D/A conversion enable/disable setting (Un\G2000) to D/A conversion enable (0), the digital value
stored in this area is converted into an analog value and output from the channel where D/A conversion is
enabled.

Point/’

® When the digital value of Variable arithmetic value for analog output (Un\G4003, Un\G4007) is smaller than -32768, -
32768 is stored, and when the digital value is greater than 32767, 32767 is stored. In addition, an alarm (alarm code:
1710) occurs.

® This area is for read-only. A value cannot be written for analog output.

(b) Operation of when the stored value is outside the output range
A value outside the output range cannot be output in analog. If Variable arithmetic value for analog output
(Un\G4003, Un\G4007) is outside the output range, the following operation is performed.

Variable arithmetic value for analog output Analog output value

Maximum value of output range < Variable arithmetic value for analog

Maximum value of output range
output

Variable arithmetic value for analog output < Minimum value of output
range

Minimum value of output range

If the value is outside the output range, an error (error code: 600) occurs and the check code is stored in CHO
Set value check code (Un\G2013, Un\G2014).

Check the whole arithmetic expression including input data and constants. After adjust settings so that Variable
arithmetic value for analog output (Un\G4003, Un\G4007) becomes within the range, turn on and off Error clear

request (YF).

(c) Resetting the stored value

When Operating condition setting request (Y9) is turned on and off, the stored value is reset.
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(66)Arithmetic expression data write setting (Un\G4098, Un\G4099)

Set values in these buffer memory areas to write arithmetic expression data to a flash memory.

Setting value
Un\G4098 Un\G4099
434Cy 5354y

(a) Enabling the setting
Setting the above values enables the arithmetic expression data for the variable arithmetic function or the
variable conversion characteristics function + variable arithmetic function to be written.
Turn on and off Arithmetic expression data write request (YA) to write the arithmetic expression data.

(b) After writing the arithmetic expression data
After writing has been completed, this area is cleared to 0 and Arithmetic expression data write status flag (XA)
turns on.
After checking that Arithmetic expression data write status flag (XA) is on, turn off Arithmetic expression data
write request (YA).

(67)Variable conversion characteristics table selection (Un\G4100)
Select the conversion characteristics table for use.
The setting in this area is valid only when the variable conversion characteristics function or the variable
conversion characteristics function + variable arithmetic function is used and the operation mode is the normal
mode. In the other cases, changing the value is ignored.

(a) Setting range

Setting value Description

The conversion characteristics of the A/D conversion channels (CH1 and CH2) can be freely set with the
analog input conversion characteristics table. Because only one conversion characteristics table can be
used, both CH1 and CH2 refer to the same conversion characteristics table.

To the D/A conversion channels (CH3 and CH4), for which the analog input conversion characteristics
table is not used, the normal conversion characteristics (slope of a straight line connecting the offset
value and the gain value) are applied.

Analog input (0)

The conversion characteristics of the D/A conversion channels (CH3 and CH4) can be freely set with the
analog output conversion characteristics table. Because only one conversion characteristics table can be
used, both CH3 and CH4 refer to the same conversion characteristics table.

To the A/D conversion channels (CH1 and CH2), for which the analog output conversion characteristics
table is not used, the normal conversion characteristics (slope of a straight line connecting the offset
value and the gain value) are applied.

Analog output (1)

The conversion characteristics of analog output corresponding to analog input can be freely set with the
analog I/O conversion characteristics table.

The following show the correspondence between the analog input channels and analog output channels:
Analog I/0 (2) * Route 1: The analog input of CH1 and the analog output of CH3 correspond.

* Route 2: The analog input of CH2 and the analog output of CH4 correspond.

Because only one conversion characteristics table can be used, route 1 and route 2 refer to the same
conversion characteristics table.
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* When a value other than the above setting values is set, an error occurs. The error code (5010) is stored
in Latest error code (Un\G19) and Error flag (XF) turns on. A/D conversion or D/A conversion does not
start.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
Analog input (0) is set.
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(68)Variable conversion characteristics range setting (Un\G4101)

The range selected with this area is applied to the channel where the variable conversion characteristics function
is used.

The setting in this area is valid only when the variable conversion characteristics function or the variable
conversion characteristics function + variable arithmetic function is used and the operation mode is the normal
mode. In the other cases, changing the value is ignored.

(a) Setting range

1/0 method Setting value
4 to 20mA OH
0 to 20mA 1H
1to 5V 2H
0to 5V 3H
-10 to 10V 4H
0to 10V 5H"
4 to 20mA (Extended mode) AH
1 to 5V (Extended mode) BH™

*1 These setting values can be set only when Analog input (0) is set in Variable conversion characteristics table selection
(Un\G4100). If Analog output (1) or Analog I/O (2) is set, the settings are outside the range.
* In the channel where the variable conversion characteristics function is used, the settings of input range

and output range with the switch setting are ignored. The range set with this area is applied.
« All channels where the variable conversion characteristics function is used use the same range.
* When a value other than the above setting values is set, an error occurs. The error code (5020) is stored

in Latest error code (Un\G19) and Error flag (XF) turns on. A/D conversion or D/A conversion does not
start.

(b) Default value
The default value is 4 to 20mA (OH).



(69)Variable conversion characteristics conversion value monitor (Un\G4110,

Un\G4120)

The digital value converted from an analog value based on the factory shipment value is stored in this area. The
stored value is used as a reference address of the conversion characteristics table.

Only when the variable conversion characteristics function or the variable conversion characteristics function +
variable arithmetic function is used and the normal mode is set, the value is stored. In the other cases, 0 is
stored.

(a) Storage range
The storage range is between -16000 and 16000.

Point/

® When Variable conversion characteristics table selection (Un\G4100) is set to Analog output (1), the value of CHO Digital
input value (Un\G2003, Un\G2004) is stored.

@ |[f a digital value converted from an analog value or CHO Digital input value (Un\G2003, Un\G2004) becomes outside the
address range of the conversion characteristics table, the maximum value or the minimum value of the address range is
stored.

(b) Resetting the stored value
If any of the following settings is set, Variable conversion characteristics conversion value monitor (Un\G4110,
Un\G4120) is reset.
» Changing the setting value of Variable conversion characteristics table selection (Un\G4100) and turning
on and off Operating condition setting request (Y9)
» Changing the setting value of Variable conversion characteristics range setting (Un\G4101) and turning on
and off Operating condition setting request (Y9) when Analog input (0) or Analog I/O (2) is set in Variable
conversion characteristics table selection (Un\G4100)

(70)Variable conversion characteristics digital value monitor (Un\G4111,

Un\G4121)
The digital value of the conversion characteristics table currently being converted is stored in this area.
Only when the variable conversion characteristics function or the variable conversion characteristics function +

variable arithmetic function is used and the normal mode is set, the value is stored. In the other cases, 0 is
stored.

(a) Storage range
The storage range is between -32768 and 32767.

Point/’

® When Variable conversion characteristics table selection (Un\G4100) is set to Analog input (0), the value of CHO Digital
output value (Un\G11, Un\G12) is stored.

@ This area is for read-only. A value cannot be written for output.
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(b) Resetting the stored value
If any of the following settings is set, Variable conversion characteristics digital value monitor (Un\G4111,
Un\G4121) is reset.
» Changing the setting value of Variable conversion characteristics table selection (Un\G4100) and turning
on and off Operating condition setting request (Y9)
» Changing the setting value of Variable conversion characteristics range setting (Un\G4101) and turning on
and off Operating condition setting request (Y9) when Analog input (0) or Analog I/O (2) is set in Variable
conversion characteristics table selection (Un\G4100)

(71)Variable conversion characteristics digital value outside the range address

monitor (Un\G4112 to Un\G4113, Un\G4122 to Un\G4123)

The buffer memory address of the conversion characteristics table where the digital value out of the setting range
is set is stored in this area in 32-bit signed binary.

If multiple digital values out of the setting range are detected, only the buffer memory address of the conversion
characteristics table where the out-of-range value is firstly detected is stored.

Only when the variable conversion characteristics function is used and the normal mode is set, a value is stored.
In the other cases, 0 is stored.

Route1 Variable conversion characteristics digital value Route1 Variable conversion characteristics digital value
outside the range address monitor (H) (Un\G4113) outside the range address monitor (L) (Un\G4112)
A A

r N\ N

b31 b16b15 b0

—
Data part
Signed bit

0: Positive (fixed)

» This area is valid only when Variable conversion characteristics table selection (Un\G4100) is set to Analog
output (1) or Analog /O (2).

* When "Free Conversion Characteristics Function + Free Operation Function" is selected in "Select
Function", this area is invalid.

(a) Resetting the stored value
To reset the stored value, set a value of the conversion characteristics table within the setting range and
perform any of the following operations.
» Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)
Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.
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(72)Variable conversion characteristics warning address monitor (Un\G4114 to

Un\G4115, Un\G4124 to Un\G4125)

The buffer memory address of the conversion characteristics table where a warning has occurred is stored in this

area in 32-bit signed binary.

If a warning has occurred in multiple digital values, only the buffer memory address of the conversion
characteristics table where the first warning occurred is stored.

Only when the variable conversion characteristics function is used and the normal mode is set, a value is stored.
In the other cases, 0 is stored.

Route1 Variable conversion characteristics Route1 Variable conversion characteristics
warning address monitor (H) (Un\G4115) warning address monitor (L) (Un\G4114)
A A
b16 b15 b0
rrrrrrefrrrfrrrrr PP T
Y
L Data part
Signed bit

0: Positive (fixed)
» This area is valid only when Variable conversion characteristics table selection (Un\G4100) is set to Analog
output (1) or Analog 1/O (2).
» When "Free Conversion Characteristics Function + Free Operation Function" is selected in "Select
Function", this area is invalid.

(a) Resetting the stored value

To reset the stored value, set a value of the conversion characteristics table within the setting range and
perform any of the following operations.

» Turning on and off Warning output clear request (Y8)

» Turning on and off Operating condition setting request (Y9)

Note that the A/D conversion or the D/A conversion is reset and the operation starts over again if Operating
condition setting request (Y9) is turned on and off.
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(73)Control mode monitor (Un\G4300, Un\G4380)

The control mode status of PID control is stored.
Only when the PID control function is used and the normal mode is set, a value is stored in this area. In the other
cases, 0 is stored.

Control mode Stored value
Automatic mode 0
Manual mode 1

* When the control mode is changed with Control mode switching (Un\G4320, Un\G4400) and switching the
control mode is completed, a value is stored in this area.

(74)Manipulated value (MV) (Un\G4301, Un\G4381)

The result of the PID operation based on the process value (PV) in the PID control is stored.
Only when the PID control function is used and the normal mode is set, a value is stored in this area. In the other
cases, 0 is stored.

(a) Storage range
The storage range is between -500 and 10500 (-5.00 and 105.00%).
The rate (%) to the full scale of an output range is stored. For example, when the output range is 4 to 20mA,
4mA is output at 0%, 12mA is output at 50%, and 20mA is output at 100%.

(75)Output conversion value (Un\G4302, Un\G4382)

The manipulated value (MV) converted into a digital input value corresponding to the output range is stored.
Only when the PID control function is used and the normal mode is set, a value is stored in this area. In the other
cases, 0 is stored.

(a) Storage range
When the output range is -10 to 10V (digital input range: -16000 to 16000), the following values are stored in

this area.
Value of Manipulated value (MV) (Un\G4301, Un\G4381) Stored value of Output conversion value (Un\G4302, Un\G4382)
0 (0%) -16000
5000 (50%) 0
10000 (100%) 16000

(b) Analog output
The value stored in this area is converted into an analog value and the analog value is output from the D/A
conversion channel.



(76)Auto-tuning status (Un\G4303, Un\G4383)

The auto-tuning status can be checked.

Only when the PID control function is used and the normal mode is set, a value is stored in this area. In the other

cases, 0 is stored.

Bit Status

Stored value

Description

0: AT not executed

b0 Auto-tuning in execution 1: AT in execution The auto tuning is being executed.
0: AT not leted
b1 Auto-tuning completed 1- AT zgm(:)cl)re?::de © The auto tuning is completed.
0: Input limit t
e nput upper iimit error no An input signal upper limit error has occurred and
b4 Input upper limit error occurred .
- the auto tuning has abnormally ended.
1: Input upper limit error occurred
0: Input lower limit error not
_ p An input signal lower limit error has occurred and
b5 Input lower limit error occurred .
. the auto tuning has abnormally ended.
1: Input lower limit error occurred
b6 AID conversion stop 0: A/D convers?on stop not occurred | Since the A/D conversion stopped, the auto tuning
1: A/D conversion stop occurred has abnormally ended.
0: Output upper limit warning not
b7 Output upper limit warning occurred Since the warning output flag (upper limit) is on,
occurrence 1: Output upper limit warning the auto tuning has abnormally ended.
occurred
0: Output lower limit warning not
b8 Output lower limit warning occurred Since the warning output flag (lower limit) is on, the
occurrence 1: Output lower limit warning auto tuning has abnormally ended.
occurred
0: D/A output stop not occurred Since the D/A output stopped, the auto tuning has
b9 D/A output stop P P P i 9
1: D/A output stop occurred abnormally ended.
0: Control mode error not occurred | Since the control mode was changed, the auto
b10 Control mode error )
1: Control mode error occurred tuning has abnormally ended.
L 0: AT timeout not occurred The auto tuning has timed out and abnormally
b11 Auto-tuning timeout .
1: AT timeout occurred ended.
b12 Identification error 0: Identification error not occurred Though the auto tuning has been performed, PID

1: Identification error occurred

constants cannot be calculated.

Bits other than the above are fixed to 0.

Auto-tuning completed (b1) turns on when the auto tuning ends regardless of whether it ends normally or

abnormally.

Input upper limit error (b4) to Identification error (b12) turn on when an error is detected during the auto

tuning.

When the value of Auto-tuning execution command (Un\G4360, Un\G4440) is changed from Auto-tuning

start request (1) to Auto-tuning stop request (0), Auto-tuning status (Un\G4303, Un\G4383) is cleared.
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(77)Control mode switching (Un\G4320, Un\G4400)

This area is for switching the PID control mode between the automatic mode and manual mode.

Setting content Setting value
Automatic mode 0
Manual mode 1

* When a value outside the above range is set, an error occurs on the corresponding loop. The error code
(6020) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

* When the control mode is changed in the auto tuning, an error occurs on the corresponding loop. The error

code (6300) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the auto tuning abnormally
ends.

(a) Operation in each control mode

* In the automatic mode, the manipulated value (MV) calculated in the PID operation is output in analog.

* In the manual mode, the manipulated value written in MAN output setting (Un\G4339, Un\G4419) is output in
analog.

(b) Enabling the setting
When a value is set, the set control mode is enabled without turning on and off Operating condition setting
request (Y9).

(c) Default value

All loops are set to Automatic mode (0).

(78)Control cycle setting (Un\G4321, Un\G4401)

This area is for setting the PID control cycle.

(a) Setting range
* The setting range is between 2 and 60000 (0.2 to 6000.0ms). Set it in increments of 0.1ms.
* When a value outside the above setting range is set, an error occurs on the corresponding loop. The error

code (6030) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The PID control is not
performed.

* When a program is used to set 32768 to 60000 (3276.8 to 6000.0ms), set the value in hexadecimal. For
example, to set 60000 (6000.0ms), set EAGOH.

(b) Actual control cycle

The actual control cycle is an integral multiple of the conversion cycle (200us/CH).

EI When one loop is used and 0.9ms is set for this area, the actual control cycle is 0.8ms (200us x 4)
because the actual control cycle is an integral multiple of 200us which is equal to or smaller than the
value set in this area.

(c) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(d) Default value
All loops are set to 10 (1.0ms).



(79)Set value (SV) setting (Un\G4322, Un\G4402)

This area is for setting the set value (SV) in the PID control.

(a) Setting range

The setting range varies depending on the input range setting. Follow the setting range below.

Input range setting Setting range
0to 5V
1to 5V
0 to 12000
0 to 20mA
4 to 20mA
0to 10V 0 to 16000
-10to 10V -16000 to 16000
1 to 5V (Extended mode)
-3000 to 13500
4 to 20mA (Extended mode)

When a value outside the above setting range is set, an error occurs on the corresponding loop. The error code
(6040) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
upper limit or lower limit value of the input range.

(b) Enabling the setting
When a value is set, the set value (SV) that has been set is enabled without turning on and off Operating
condition setting request (Y9).

(c) Default value

All loops are set to 0.

(80)Proportional gain (P) setting (Un\G4323, Un\G4403)

This area is for setting the proportional gain (P) for the PID control.

(a) Setting range
» The setting range is between 1 and 10000 (0.01 to 100.00). Set it in increments of 0.01.
* When a value outside the above range is set, an error occurs on the corresponding loop. The error code
(6050) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

(b) Enabling the setting

When a value is set, the set proportional gain (P) is enabled without turning on and off Operating condition
setting request (Y9).

(c) Default value
All loops are set to 100 (1.00).
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(81)Integral time (I) setting (Un\G4324 to Un\G4325, Un\G4404 to

Un\G4405)

This area is for setting the integral time (1) for the PID control.

(a) Setting range
» The setting range is between 0 and 300000 (0.00 to 3000.00s). Set it in increments of 0.01s.

* When a value outside the above range is set, an error occurs on the corresponding loop. The error code

(6060) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

» To perform the P control or PD control, set O for this area.

(b) Enabling the setting
When a value is set, the set integral time (1) is enabled without turning on and off Operating condition setting
request (Y9).

(c) Default value
All loops are set to 1000 (10.00s).

(82)Derivative time (D) setting (Un\G4326, Un\G4406)

This area is for setting the derivative time (D) for the PID control.

(a) Setting range
» The setting range is between 0 and 30000 (0.00 to 300.00s). Set it in increments of 0.01s.

* When a value outside the above range is set, an error occurs on the corresponding loop. The error code

(6070) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

» To perform the P control or Pl control, set O for this area.

(b) Enabling the setting
When a value is set, the set derivative time (D) is enabled without turning on and off Operating condition setting
request (Y9).

(c) Default value
All loops are set to 0 (0.00s).

(83)Gap width setting (Un\G4327, Un\G4407)

This area is for setting the gap width for the PID control with a gap (a control where a gap width is used to make
the deviation used for the PID operation smaller than the actual deviation). The gap width is set within the range
of the deviation in which the PID control with a gap is performed (0 to 100%). When "|Deviation| < Gap width" is

satisfied, the PID control with a gap is performed.
(a) Setting range
+ The setting range is between 0 and 10000 (0.00 to 100.00%). Set it in increments of 0.01%.

* When a value outside the above range is set, an error occurs on the corresponding loop. The error code

(6080) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.



(c) Default value
All loops are set to 0 (0.00%).

(84)Gap gain setting (Un\G4328, Un\G4408)

This area is for setting the gap gain for the PID control with a gap (a control where a gap width is used to make
the deviation used for the PID operation smaller than the actual deviation). The gap gain is set as the gain to the
actual deviation at which the PID control with a gap is performed (0 to 100%). The deviation used for the PID
operation is calculated with "Actual deviation x Gap gain".

(a) Setting range
* The setting range is between 0 and 100 (0.00 to 1.00). Set it in increments of 0.01.
* When a value outside the above range is set, an error occurs on the corresponding loop. The error code
(6090) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
All loops are set to 100 (1.00).

(85)Two-degree-of-freedom parameter alpha setting (Un\G4329,

Un\G4409)

This area is for setting the feedforward proportional value for the two-degree-of-freedom PID control. When a
larger value is set as the setting value of this area (a), the effect of the proportion to the set value change
reduces.

(a) Setting range

* The setting range is between 0 and 100 (0.00 to 1.00). Set it in increments of 0.01.

* When a value outside the above range is set, an error occurs on the corresponding loop. The error code
(6100) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

» To use the two-degree-of-freedom PID control, select "2 Freedom PID Control" or "2 Freedom PID Control
(Variable Speed Integration)" in "Select PID Operation Expression" of "Switch Setting". When another PID
operation expression is selected, the setting value in this area is ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
All loops are set to 0 (0.00).
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(86)Two-degree-of-freedom parameter beta setting (Un\G4330,

Un\G4410)

This area is for setting the feedforward derivative value for the two-degree-of-freedom PID control. When a
smaller value is set as the setting value of this area (B), the effect of the derivation to the set value change
increases.

(a) Setting range
« The setting range is between 0 and 100 (0.00 to 1.00). Set it in increments of 0.01.
* When a value outside the above range is set, an error occurs on the corresponding loop. The error code

(6110) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

» To use the two-degree-of-freedom PID control, select "2 Freedom PID Control" or "2 Freedom PID Control
(Variable Speed Integration)" in "Select PID Operation Expression" of "Switch Setting". When another PID
operation expression is selected, the setting value in this area is ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
All loops are set to 100 (1.00).

(87)Derivative gain setting (Un\G4331, Un\G4411)

Atime period (delay in operation) can be given to the derivative action.

* As the setting value in this area is larger, the time period becomes shorter and the operation becomes closer
to the exact differential. However, the control system becomes unstable because this setting increases high-
frequency noise components.

» As the setting value in this area is smaller, the effect level of noise components decreases. However, the
time period of the manipulated value increases.

(a) Setting range
» The setting range is between 1 and 30000 (0.01 to 300.00). Set it in increments of 0.01.
* When a value outside the above range is set, an error occurs on the corresponding loop. The error code

(6120) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
All loops are set to 800 (8.00).



(88)Variable speed integral judgment value A setting (Un\G4332, Un\G4412),
Variable speed integral judgment value B setting (Un\G4333,

Un\G4413)

This area is for setting the deviation range in which integral elements of the manipulated value (MV) are corrected
with the variable speed integral function. The following operations are performed by setting the range.

Range Operation

Deviation < Judgment value B The operation of the integral elements is performed.

Judgment value B < Deviation < (Judgment value A + Judgment value

B) The integral elements are corrected according to the deviation value.

(Judgment value A + Judgment value B) < Deviation The integral action is stopped.

(a) Setting range

+ The setting range is between 0 and 10500 (0.00 to 105.00%). Set it in increments of 0.01%.

* When a value outside the above range is set, an error occurs on the corresponding loop. The error code
(6130 or 6140) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates
with the previous setting.

» To use this area, select "Basic PID Control (Variable Speed Integration)" or "2 Freedom PID Control
(Variable Speed Integration)" in "Select PID Operation Expression" of "Switch Setting". When another PID
operation expression is selected, the setting value in this area is ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The following values are set.
» Variable speed integral judgment value A setting (Un\G4332, Un\G4412): 0 (0.00%)
+ Variable speed integral judgment value B setting (Un\G4333, Un\G4413): 10500 (105.00%)

(89)Forward/reverse action setting (Un\G4334, Un\G4414)

This area is for setting whether the PID control is used in forward action or reverse action.

Setting content Setting value Remarks

The reverse action increases the manipulated value (MV) when the process

R ti 0
everse action value (PV) becomes smaller than the set value (SV).

The forward action increases the manipulated value (MV) when the process

F d acti 1
orward action value (PV) becomes greater than the set value (SV).

When a value outside the above range is set, an error occurs on the corresponding loop. The error code (6150)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the previous
setting.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All loops are set to Reverse action (0).
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(90)Filter coefficient (Un\G4335, Un\G4415)

This area is for setting the filter coefficient of the digital filter (exponent filter) processing for the digital output

value.

(a) Digital filter operation
The digital filter is calculated by the following calculation formula. It is the sum of "the current digital output
value" and "the product of the weight (filter coefficient) and the difference between the previous filter value and
the current digital output value".
PVi, = PV + a x (PVy, .4 - PV)

Symbol Description
o Filter coefficient
PV Current digital output value
PV, Current filter value
PV -4 Previous filter value

(b) Setting range
» The setting range is between 0 and 99 (0.00 to 0.99). Set it in increments of 0.01.
* When a value outside the above range is set, an error occurs on the corresponding loop. The error code
(6160) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

(c) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(d) Default value
All loops are set to 0 (0.00).

(91)Upper limit output limiter setting (Un\G4336, Un\G4416), Lower limit output

limiter setting (Un\G4337, Un\G4417)

This area is for setting the upper limit value and lower limit value that limit the manipulated value (MV) calculated
by the PID operation.

(a) Setting range

» The setting range is between -500 and 10500 (-5.0 to 105.00%). Set it in increments of 0.01%.

» The condition "Lower limit output limiter setting < Upper limit output limiter setting" must be satisfied. When
the condition is not satisfied in a loop, an error occurs on the corresponding loop. The error code (6170) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the previous
setting.

« If a value outside the setting range is set, an error occurs on the corresponding loop. The error code (6180)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the upper or
lower limit value of the setting range.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
The following values are set.
» Upper limit output limiter setting (Un\G4336, Un\G4416): 10000 (100.00%)
» Lower limit output limiter setting (Un\G4337, Un\G4417): 0 (0.00%)



(92)Output variation limiter setting (Un\G4338, Un\G4418)

This area is for setting the allowable change width of the manipulated value (MV) for each control cycle. Even if a
change width exceeds the allowable change width, the manipulated value changes only by the change width set
as the output variation limiter.

(a) Setting range
» The setting range is between 0 and 10000 (0.00 to 100.00%). Set it in increments of 0.01%.
* When 0 is set, the output variation limiter does not operate.
 If a value outside the setting range is set, an error occurs on the corresponding loop. The error code (6190)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the previous
setting.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All loops are set to 0.

(93)MAN output setting (Un\G4339, Un\G4419)

This area is for setting the manipulated value (MV) in the manual mode.

(a) Setting range
* The setting range is between -500 and 10500 (-5.00 to 105.00%). Set it in increments of 0.01%.
« If a value outside the setting range is set, an error occurs on the corresponding loop. The error code (6200)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the upper or
lower limit value of the setting range.

(b) Enabling the setting
When a value is set, the set MAN output setting is enabled without turning on and off Operating condition
setting request (Y9).
Write a value to MAN output setting (Un\G4339, Un\G4419) after checking that Manual mode (1) is stored in
Control mode monitor (Un\G4300, Un\G4380). Even if a value was written with Automatic mode (0) stored, it is
overwritten with the manipulated value (MV) calculated by the analog I/0 module with the PID operation.

(c) Default value
All loops are set to 0 (0.00%).
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(94)Output shifting amount to conversion value (Un\G4340, Un\G4420)

This area is for setting the digital value that is used to correct the output conversion value.

(a) Setting range
The setting range is between -32768 and 32767.

(b) Enabling the setting

When a value is set, the set output shifting amount to conversion value is enabled without turning on and off
Operating condition setting request (Y9).

(c) Default value

All loops are set to 0.

(95)PID continuation flag on HOLD (Un\G4341, Un\G4421)

This area is for setting whether to continue the PID control or stop the control and hold the output when the CPU
module operating status is RUN, STOP, or stop error during the PID control.

Setting content Setting value
Hold output 0
Continue PID operation 1

» If a value outside the above setting range is set, an error occurs on the corresponding loop. The error code
(6210) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

» This area is valid only for the loop where "HOLD" is set for "HOLD/CLEAR function setting" of "Switch
Setting". The setting for this area is ignored on the loop where "CLEAR" is set.

» For details on the analog output status, refer to the Analog Output HOLD/CLEAR Function (=5~ Page 127,
Section 8.14).

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value
All loops are set to Hold output (0).



(96)Auto-tuning execution command (Un\G4360, Un\G4440)

This area is for setting the auto tuning start or stop.

Auto-tuning execution command Setting value
Auto-tuning stop request 0
Auto-tuning start request 1

(a) Enabling the setting

When a value is set, the set request is enabled without turning on and off Operating condition setting request
(Y9).

(b) Default value

All loops are set to Auto-tuning stop request (0).

(97)Auto-tuning timeout time (Un\G4361, Un\G4441)

This area is for setting the time for the auto-tuning processing from the start to the automatic stop when the
processing takes some time.

(a) Setting range
» The setting range is between 0 and 7200 (0 to 7200s).
« If a value outside the setting range is set, an error occurs on the corresponding loop. The error code (6220)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the previous
setting.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
All loops are set to 100 (100s).

(98)Auto-tuning hysteresis (Un\G4362, Un\G4442)

This area is for setting the hysteresis to prevent chattering for the process value (PV) during the auto tuning.
Usually, the setting value of this area does not need to be changed.

(a) Setting range
* The setting range is between 0 and 1000 (0.00 to 10.00%).
 If a value outside the setting range is set, an error occurs on the corresponding loop. The error code (6230)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the upper or
lower limit value of the setting range.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value
All loops are set to 100 (1.00%).
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(99)Auto-tuning output upper limit value (Un\G4363, Un\G4443), Auto-tuning
output lower limit value (Un\G4364, Un\G4444)

This area is for setting the range of manipulated value (MV) in the ON control/OFF control during the auto tuning.

(a) Setting range

* The setting range is between -500 and 10500 (-5.00 to 105.00%). Set it in increments of 0.01%.

» Set the values as follows: "Auto-tuning output upper limit value < Upper limit output limiter setting”, "Auto-
tuning output lower limit value > Lower limit output limiter setting", and "Auto-tuning output upper limit value
> Auto-tuning output lower limit value".

» If a value outside the setting range is set, an error occurs on the corresponding loop. The error code (6250
or 6260) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the auto-tuning output
operates with the upper limit output limiter setting or lower limit output limiter setting.

* When values which do not satisfy "Auto-tuning output upper limit value > Auto-tuning output lower limit
value" are set, an error occurs on the corresponding loop. The error code (6240) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, and the module operates with the previous setting.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The following values are set.
+ Auto-tuning output upper limit value (Un\G4363, Un\G4443): 10000 (100.00%)
+ Auto-tuning output lower limit value (Un\G4364, Un\G4444): 0 (0.00%)
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(100)Auto-tuning control type setting (Un\G4365, Un\G4445)

This area is for setting the calculation method of PID control parameters for the auto tuning.

Setting content Setting value Remarks
Constant-value PI control 0
Responsiveness to disturbances is improved.
Constant-value PID control 1
Variable-value Pl control 2 An overshoot at a change of the set value (SV) is
Variable-value PID control 3 suppressed.

If a value outside the above setting range is set, an error occurs on the corresponding loop. The error code
(6270) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the module operates with the
previous setting.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All loops are set to Constant-value PI control (0).

(101)PID operation expression selection monitor (Un\G4460)

The PID operation expression that has been selected using Switch Setting for Intelligent Function Module can be
checked with this area.

Only when the PID control function is used and the normal mode is set, a value is stored in this area. In the other
cases, 0 is stored.

PID operation expression Stored value
Basic PID control OH
Two-degree-of-freedom PID control 1H
Basic PID control (variable speed integral) 2H
Two-degree-of-freedom PID control (variable speed integral) 3H

Point/

The PID operation expression cannot be changed with PID operation expression selection monitor (Un\G4460).
To change the PID operation expression, change the Switch Setting.
For the Switch Setting, refer to the following.

» Switch setting (==~ Page 55, Section 7.2)
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(102)CHO A/D conversion status (Un\G4700, Un\G4701)

The status of A/D conversion is stored.

Use this area for troubleshooting. For details, refer to the following.
» Troubleshooting for the A/D conversion (=5~ Page 330, Section 11.6.2)

A/D conversion status

Stored value

Description

External power supply OFF

-1

The external power supply 24VDC is not supplied.

A/D conversion has been disabled. A/D conversion has not been performed on the

A/D conversion disable 0 .

corresponding channel.
A/D conversion start 1 A/D conversion has been enabled and the first A/D conversion has yet to be complete.
A/D conversion completion 2 The first A/D conversion has been complete. A/D conversion is in execution.

In the use of the input signal error detection function, an input signal error has been
Input signal error detected 3 detected.

(When the input signal error detection function is not used, this value is not stored.)
A/D conversion start (variable 4 In the channel where the variable conversion characteristics function is used, A/D
conversion characteristics) conversion has been enabled and the first A/D conversion has yet to be complete.
A/D conversion completion . . - I )

R X In the channel where the variable conversion characteristics function is used, the first A/D

(variable conversion 5

characteristics)

conversion has been complete. The A/D conversion is being executed.




(103)CHO Analog input monitor (Un\G4710, Un\G4712)

The amount of analog input, a current or a voltage, is stored for each channel.

This value is updated at periods of about 1ms.
Use this area for troubleshooting. For details, refer to the following.
» Troubleshooting for the A/D conversion (=5~ Page 330, Section 11.6.2)
CHO Analog input monitor (Un\G4710, Un\G4712) depends on the value stored in CHO A/D conversion status
(Un\G4700, Un\G4701), as described below.

(a) For "A/D conversion start (1)" to "A/D conversion completion (variable conversion
characteristics) (5)"

The following value is stored.
» Current input range: A value of current input value [mA] x 100 is stored. When 20mA is input, 2000 is stored.
» Voltage input range: A value of voltage input value [V] x 100 is stored. When 10V is input, 1000 is stored.

(b) "External power supply OFF (-1)", "A/D conversion disable (0)"

0 is stored.

Point />

This buffer memory area does not have the resolution or accuracy described in the performance specifications (==~ Page
23, Section 3.2). Do not practically use this area for actual control.
Use the value as a guide to the status of analog input at a system startup or other events.

(104)CHO Analog input monitor unit (Un\G4711, Un\G4713)

The unit of CHO Analog input monitor (Un\G4710, Un\G4712) is stored.
Use this area for troubleshooting. For details, refer to the following.
» Troubleshooting for the A/D conversion (=5~ Page 330, Section 11.6.2)

Unit Stored value
X 102mA 0
X102V 1
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(105)CHOI D/A conversion status (Un\G4750, Un\G4751)

The status of D/A conversion is stored.

Use this area for troubleshooting. For details, refer to the following.
» Troubleshooting for the D/A conversion (=5~ Page 335, Section 11.6.3)

D/A conversion status

Stored value

Description

External power supply OFF

-1

The external power supply 24VDC is not supplied.

D/A conversion has been disabled. D/A conversion has not been performed on the

D/A conversion disable 0 )
corresponding channel.
Analog output disable 1 Analog output has been disabled. (D/A conversion has been enabled.) 1"
Analog output has been enabled.
Analog output enable 2 . L . wgugng
According to digital input values, the analog equivalents are output.
Analog output disable (variable 3 In the channel where the variable conversion characteristics function is used, analog
conversion characteristics) output has been disabled. (D/A conversion has been enabled.)”
Analog /O . it In the channel where the variable conversion characteristics function is used, analog
naiog conve.r5|on wal output has been enabled and the first A/D conversion has yet to be completed. (This
(variable conversion 4 . . . - L
o status is stored only when the variable conversion characteristics function is used
characteristics) ) . . 1
together with the analog I/0O conversion characteristics table.)
Analog output enable (variable 5 In the channel where the variable conversion characteristics function is used, the

conversion characteristics)

converted value according to the conversion characteristics table is output in analog.'1

*1 Depending on the status of the CPU module and the setting for the analog output HOLD/CLEAR function
("HOLD/CLEAR function setting" of "Switch Setting"), the status of analog output varies.
For details, refer to the following.
» Analog output status and combinations of settings ([~ Page 127, Section 8.14 (1))
*2 When the wave output function is selected, the wave data is output according to CHO Wave output status monitor

(Un\G3102, Un\G3103).

For details, refer to the following.
» Wave output status monitor (I==~ Page 391, Appendix 2 (56))
*3 When "Free Operation Function" or "Free Conversion Characteristics Function + Free Operation Function" is set to
"Select Function" of "Switch Setting", the value in Variable arithmetic value for analog output (Un\G4003, Un\G4007) is

output in analog.

*4 When "PID Control Function” is set to "Select Function" of "Switch Setting”, the value in Output conversion value
(Un\G4302, Un\G4382) is output in analog.



(106)CHO Analog output command value (Un\G4760, Un\G4762)

The analog value that the analog /0O module commands the analog output circuit to output is stored.

This value is updated at periods of about 1ms.
Use this area for troubleshooting. For details, refer to the following.
» Troubleshooting for the D/A conversion (==~ Page 335, Section 11.6.3)
CHO Analog output command value (Un\G4760, Un\G4762) depends on the value stored in CHO D/A
conversion status (Un\G4750, Un\G4751), as described below.

(a) For "Analog output disable (1)" to "Analog output enable (variable conversion
characteristics) (5)"

The following value is stored.
» Current output: A value of current output value [mA] x 100 is stored. When 20mA is output, 2000 is stored.
» Voltage output: A value of voltage output value [V] x 100 is stored. When 10V is output, 1000 is stored.

(b) "External power supply OFF (-1)", "D/A conversion disable (0)"

0 is stored.

Point />

Do not use the value in this area for actual controls.
Use the value as a guide to the status of analog output at a system startup or other events.

(107)CHO Analog output command value unit (Un\G4761, Un\G4763)

The unit of CHO Analog output command value (Un\G4760, Un\G4762) is stored.
Use this area for troubleshooting. For details, refer to the following.
» Troubleshooting for the D/A conversion (==~ Page 335, Section 11.6.3)

Unit Stored value
x102mA 0
X102V 1

(108)Latest address of error history (Un\G4800)

The buffer memory address of Error history No.OO (Un\G4810 to Un\G4969) that stores the latest error code is
stored.
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(109)Error history No.OI (Un\G4810 to Un\G4969)

422

Up to 16 errors that occur in the module are recorded.
For details of the error log function, refer to the following.
» Error Log Function (==~ Page 269, Section 8.23)

b15 to b8 b7 to b0
Un\G4810 Error code
Un\G4811 First two digits of the year Last two digits of the year
Un\G4812 Month Day
Un\G4813 Hour Minute
Un\G4814 Second Day of the week
Un\G4815
to System area
Un\G4819
Storage
Item Stored value and code “q
example
First two digits of the year/Last
two digits of the year 2013H
Month/Day Stored in BCD code. 0501H
Hour/Minute 1234H
Second 56H
The value that corresponds to the day of the week is stored in BCD code.
« Sunday: 00H
* Monday: 01H
* Tuesday: 02H 03H

Day of the week

* Wednesday: 03H
* Thursday: 04H

* Friday: 05H

« Saturday: 06H

*1 Values stored when an error occurs on Wednesday May 1, 2013 at 12:34:56.



(110)CHO Logging data (Un\G5000 to Un\G24999)

When "Select Function" is set to "Logging Function", the collected data is stored in this area.

This area is valid only when the logging function is used.
Up to 10000 values can be stored per channel. After the number of data points stored in CHO Logging data
(Un\G5000 to Un\G24999) of each channel has reached 10000 points, the data collection continues, writing new
data over the stored data from the start address.
For details on the logging function, refer to the following.

» Logging Function (==~ Page 106, Section 8.10)

Point/’

® When Operating condition setting request (Y9) is turned on and off, the logging data of all the channels are cleared to 0.

@ Even if the logging restarts by turning off CHO Logging hold request (Un\G1008, Un\G1009), the logging data are not
cleared to 0.

(111)Wave data registry area (Un\G5000 to Un\G54999)

When "Select Function” is set to "Wave Output Function”, this area is used to register wave data for analog
output.
When the function other than "Wave Output Function" is set in "Select Function", do not register wave data in this
area. Otherwise, the selected function may not operate normally.

» Wave Output Function (==~ Page 144, Section 8.18)

(a) Setting range

» The setting range varies depending on the output range setting. Follow the setting range below.

. Setting range
t| t!
Output range setting e
0: 4 to 20mA
1: 0 to 20mA
0 to 12287 (practical range: 0 to 12000)

2:1to 5V

3:0to 5V

4:-10 to 10V -16384 to 16383 (practical range: -16000 to 16000)

* When the wave data with a value outside the above setting range is output, an error occurs on the
corresponding channel. The error code (600) is stored in Latest error code (Un\G19) and Error flag (XF)
turns on. The wave output operations continue to be performed. However, the analog output value
corresponding to a digital input value outside the setting range is fixed to the maximum or minimum value of
the output range.

sassalppy Aloway Jayng Jo s|ielaq g Xipuaddy

423



424

(112)Conversion characteristics table (Un\G5000 to Un\G37000)

When the variable conversion characteristics function or the variable conversion characteristics function +
variable arithmetic function is used, the conversion characteristics table is registered in this area.

When the function other than "Free Conversion Characteristics Function" or "Free Conversion Characteristics
Function + Free Operation Function" is set in "Select Function", do not register the conversion characteristics
table in this area. Otherwise, the selected function may not operate normally.

(a) Setting range
The setting range varies depending on the input range setting or output range setting. Observe the following
setting range.

Variable conversion Setting range
characteristics table selection Range setting
(Un\G4100) Minimum Maximum
4 to 20mA
0 to 20mA
0 12000
1to 5V
0to 5V
Analog input (0)
-10 to 10V -16000
16000
0to 10V 0
4 to 20mA (Extended mode)
-3000 13500
1 to 5V (Extended mode)
4 to 20mA
0 to 20mA
0 12000
Analog output (1) 1to 5V
0to 5V
-10 to 10V -16000 16000
4 to 20mA
0 to 20mA
0 12000
Analog I/0 (2) 1to 5V
0to 5V
-10 to 10V -16000 16000

« If a value outside the above setting range is set in A/D conversion, the setting value (-32768 to 32767) is
output as a digital value.

+ If a value outside the above setting range is set in D/A conversion, the maximum value or minimum value
of the setting range is applied to the operation. In addition, a check code is stored in CHO Set value check
code (Un\G2013, Un\G2014), an error (error code: 60) occurs, and Error flag (XF) turns on.



Appendix 3 10 Conversion Characteristic

This chapter describes the 1/0 conversion characteristic of the analog 1/0 module.

Appendix 3.1 10 conversion characteristic of A/D conversion

The I/O conversion characteristic of A/D conversion is the slope of the line that joins the offset value and gain value,
both of which are used when an analog signal (voltage or current) from outside the programmable controller is
converted to the corresponding digital value.
The variable conversion characteristics function enables the conversion characteristics to be freely set based on the
voltage/current input conversion characteristics. For details on the variable conversion characteristics function, refer to
the following.

» Variable Conversion Characteristics Function (==~ Page 212, Section 8.20)

(1) Offset value

The analog input value (voltage or current) corresponding to the digital output value 0

(2) Gain value

The analog input value (voltage or current) corresponding to the digital output value 16000 (12000)
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(3) Voltage input characteristic

The following graph shows the voltage input characteristic.

Practical analog input range | Practical analog input range
16383 . et 13787 « M e,
16000 z 13500 §
12287 A 12000
12000
N /(x 3) 4)
)
Digital
output 0 Digital 5)
value -ggg ------------------- A= output 0
384 [----mmfeeoa - |
value -3000
-3288 |-------f------1------ !
~16000 ’ 16000
-16384 I------ = -
-16384
-15 -10 -5 ) 01 5 10 15 -15 -10 -5 01 5 55 10 15
Analog input voltage (V) Analog input voltage (V)
No. Analog input range setting Offset value Gain value Digital output value™? Resolution
1) 1to 5V I\ 5V 333uV
0 to 12000
2) 0 to 5V ov 5V 416uV
3) -10 to 10V ov 10V -16000 to 16000
625uV
4) 0to 10V ov 10V 0 to 16000
5) 1 to 5V (Extended mode) 1V 5V -3000 to 13500 333uV
— User range setting (voltage) 1 i -12000 to 12000 321V

*1 For the user range setting (voltage), set the offset value and gain value within the range satisfying the following
conditions. If the following conditions are not satisfied, A/D conversion may not be properly performed.
» Setting range of the offset value and gain value: -10 to 10V
* Gain value - Offset value > 4.0V
*2 When an analog input exceeds the range of digital output values, the corresponding digital output value is fixed to the
maximum or minimum.

Digital output value
Analog input range setting
Minimum Maximum
1to 5V
-288 12287
0to 5V
-10 to 10V -16384
16383
0to 10V -384
1 to 5V (Extended mode) -3288 13787
User range setting (Voltage) -12288 12287

*3 Maximum resolution for the user range setting (voltage).

Point/’

@ Use the analog I/0O module with values within the practical analog input range and practical digital output range of each
input range. If a value is out of the range, the resolution and accuracy may not fall within the range of performance
specifications.

(Do not use the values in the dotted lines in the above voltage input characteristic graph.)

® Do not input a voltage of +15V or higher/lower. This may damage the elements.
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(4) Current input characteristic

The following graph shows the current input characteristic.

Practical analog input range Practical analog input range

12287 —— 13787 R
P 13500
12000 12000
2)—,
1) X
Digital 3)
output 0 - Digital
value 288 |------f------------ S output 0
I
value 3000
-3288 [------fmmm e ’
155
-30 -20 0 4 20 30 -16000
: -16384 =
Analog input current (mA) 230 220 0 4 20 22 30
Analog input current (mA)
No. Analog input range setting Offset value Gain value Digital output value™? Resolution
1) 4 to 20mA 4mA 20mA 1333nA
0 to 12000
2) 0 to 20mA OmA 20mA 1666nA
3) 4 to 20mA (Extended mode) 4mA 20mA -3000 to 13500 1333nA
— User range setting (Current) " " -12000 to 12000 1287nA"

*1 For the user range setting (current), set the offset value and gain value within the range satisfying the following

conditions.

If the following conditions are not satisfied, A/D conversion may not be properly performed.
» Gain value < 20mA, Offset value > OmA
» Gain value - Offset value > 16.0mA
*2 When an analog input exceeds the range of digital output values, the corresponding digital output value is fixed to the

maximum or minimum.

Digital output value
Analog input range setting
Minimum Maximum
4 to 20mA
-288 12287
0 to 20mA
4 to 20mA (Extended mode) -3288 13787
User range setting (Current) -12288 12287

*3 Maximum resolution for the user range setting (current).

Point />

® Use the analog I/0 module with values within the practical analog input range and practical digital output range of each
input range. If a value is out of the range, the resolution and accuracy may not fall within the range of performance

specifications.

(Do not use the values in the dotted lines in the above current input characteristic graph.)

® Do not input a current of £30mA or higher/lower. This may damage the elements.
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Appendix 3.2 10 conversion characteristic of D/A conversion

The I/0O conversion characteristic of D/A conversion is the slope of the line that joins the offset value and gain value,
both of which are used when a digital input value written from the CPU module is converted to the corresponding
analog output value (voltage or current output).
The variable conversion characteristics function enables the conversion characteristics to be freely set based on the
voltage/current output conversion characteristics. For details on the variable conversion characteristics function, refer
to the following.

» Variable Conversion Characteristics Function (=5~ Page 212, Section 8.20)

(1) Offset value

The analog output value (voltage or current) corresponding to the digital input value 0 that is set through the CPU
module

(2) Gain value
The analog output value (voltage or current) corresponding to the digital input value 16000 (12000) that is set
through the CPU module

(3) Voltage output characteristic

The following graph shows the voltage output characteristic.

10 = 'y
1) —\ A
5 \ e e
LI O N
Analog output 0 K Practical analog
voltage (V) \ output range
3) T
) TN 2
5 A
10 v
A
-16384 -16000 -8000 0 8000 12000 |16000 16383

12287
Digital input value

No. Analog output range setting Offset value Gain value Digital input value Resolution
1) 1to 5V Vv 5V 333uVv

0 to 12000
2) 0to 5V ov 5V 416pV
3) -10 to 10V ov 10V -16000 to 16000 625uV
— User range setting (voltage) " " -12000 to 12000 319uVv™2

*1 For the user range setting (voltage), set the offset value and gain value within the range satisfying the following two
conditions.
+ Setting range: -10 to 10V
+ Gain value - Offset value > 4V
*2 Maximum resolution for the user range setting (voltage).
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Point />

Use the analog I/O module with values within the practical digital input range and practical analog output range of each
output range. If a value is out of the range, the resolution and accuracy may not fall within the range of performance
specifications.

(Do not use the values in the dotted lines in the above voltage output characteristic graph.)

(4) Current output characteristic

The following graph shows the current output characteristic.

1 N SEEE -

15 , /
D4

Analog output Practical analog

10
current (mA) output range
x| 2)
5
4 ______ /
0 A A
0 6000 12000
12287
Digital input value
No. Analog output range setting Offset value Gain value Digital input value Resolution
1) 4 to 20mA 4mA 20mA 1333nA
0 to 12000
2) 0 to 20mA OmA 20mA 1666nA
— User range setting (Current) " " -12000 to 12000 696nA™2

*1 For the user range setting (current), set the offset value and gain value within the range satisfying the following two
conditions.
+ Setting range: 0 to 20mA
» Gain value - Offset value > 10mA
*2 Maximum resolution for the user range setting (current).

Point />

Use the analog I/O module with values within the practical digital input range and practical analog output range of each
output range. If a value is out of the range, the resolution and accuracy may not fall within the range of performance
specifications.

(Do not use the values in the dotted lines in the above current output characteristic graph.)
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Appendix 4 Accuracy

This chapter describes the accuracy of the analog I1/0 module.

Appendix 4.1 AD conversion accuracy

The A/D conversion accuracy is the accuracy for the maximum value of digital output values.

Even if the offset/gain setting and input range are changed and thus the input characteristic is changed, the accuracy
does not change and is kept within the range of the described performance specifications.

The following graph shows the fluctuation range of accuracy when the range of -10 to 10V is selected.

%/ Fluctuation range

16000

Digital output 0
value

-16000
-10 0 10

Analog input value (V)

The fluctuation range differs depending on the ambient temperature and the input range as described in the following
table.
Noise influences are not considered in the following.

Fluctuation range

Analog input range
Ambient temperature: 25 +5°C | Ambient temperature: 0 to 55°C

0to 10V

Within £0.2% (32 digits) Within +0.3% (+48 digits)
-10to 10V

Voltage 0to 5V
1to 5V

1 to 5V (Extended mode)
0 to 20mA

Within £0.2% (24 digits) Within £0.3% (+36 digits)

Current 4 to 20mA
4 to 20mA (Extended mode)

430



Appendix 4.2 DIA conversion accuracy

The D/A conversion accuracy is the accuracy for the maximum value of analog output values.

Even if the offset/gain setting and output range are changed and thus the output characteristic is changed, the

accuracy does not change and is kept within the range of the described performance specifications.

The following graph shows the fluctuation range of accuracy when the range of -10 to 10V is selected.

10

// Fluctuation range

Analog output 0
value (V)

-10

-16000

0

16000

Digital input value

The fluctuation range differs depending on the ambient temperature and the output range as described in the following

table.

Noise influences are not considered in the following.

Analog output range

Fluctuation range

Ambient temperature: 25 +5°C

Ambient temperature: 0 to 55°C

0 to 5V
Within £0.2% (+10mV) Within £0.4% (+20mV)
Voltage 1to 5V
-10 to 10V Within £0.2% (+20mV) Within £0.4% (x40mV)
0 to 20mA
Current Within £0.2% (+40pA) Within £0.4% (+80uA)
4 to 20mA
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Appendix 5 Dedicated Instruction

This chapter describes the dedicated instructions that can be used in the analog I/0 module.

Appendix 5.1

Instruction list

The following table lists the dedicated instructions that can be used in the analog I/0O module.

Instruction

Description

G(P).OFFGAN

» The operation mode is changed from the normal mode to the offset/gain setting mode.
* The operation mode is changed from the offset/gain setting mode to the normal mode.

G(P).OGLOAD

The offset/gain setting value in the user range setting is read out to the CPU module.

G(P).OGSTOR

The offset/gain setting value in the user range setting stored in the CPU module is restored to the analog I/O
module.

Point/’

When any function other than the logging function is selected in Select Function, note the following.
+ The G(P).OFFGAN and G(P).OGLOAD instructions are invalid.
* When the G(P).OGSTOR instruction is performed, an error (error code: 161) occurs.
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Appendix 5.2 G(r).OFFGAN

Command
| | |
G.OFFGAN L | [ corFean | Un | ® H
Command
| | |
GP.OFFGAN _f~ || [GP.OFFGAN| Un | (§) H
Internal device JOO
Setting data R, ZR uo\eO Zn Constant Others
Bit Word Bit Word K, H,$
® - o -

(1) Setting data

Device Description Setting range Data type

Un Start I/O number of the module 0 to FEH BIN 16 bits

Mode change
Changed to the normal mode
@ Changed to the offset/gain setting mode
When a value other than the above is set, the mode is changed to the offset/gain setting mode.

0,1 BIN 16 bits

(2) Functions
This instruction switches the operation mode of the analog 1/0 module.
» Normal mode — Offset/gain setting mode (Offset/gain setting mode flag (XA) is on and the RUN LED
flashes.)
» Offset/gain setting mode — Normal mode (Offset/gain setting mode flag (XA) is off and the RUN LED is on.)

Point/

® When the mode is switched from the offset/gain setting mode to the normal mode, Module READY (X0) turns on. Note
the initial setting process is performed at the switching of the mode if a program executes the initial setting when Module
READY (X0) turns on.

NV9D440°(d)D 2°G xipuaddy
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® When the mode is switched, the A/D conversion and D/A conversion stop. When the mode is switched from the
offset/gain setting mode to the normal mode, A/D conversion disable (1) is stored to A/D conversion enable/disable
setting (Un\GO0) and D/A conversion disable (1) is stored to D/A conversion enable/disable setting (Un\G2000). To
resume the A/D conversion or D/A conversion, set A/D conversion enable (0) or D/A conversion enable (0) for the
corresponding channels and turn on and off Operating condition setting request (Y9).

@ [f the mode to be switched to is the same as the current mode (if this instruction is performed when the operation mode is
the normal mode and "0: Changed to the normal mode" is set, or when the operation mode is the offset/gain setting mode
and "1: Changed to the offset/gain setting mode" is set), the operation is invalid.

(3) Errors

The instruction has no errors.

433



(4) Program example

Offset/gain setting mode

The following shows the program of the analog I/0 module, which is installed in 1/0 number X/Y10 to X/Y1F, with
the following conditions: Turning on M10 switches the operation mode to the offset/gain setting mode. Turning off

M10 restores the operation mode to the normal mode.

Mi IMOVP K1 oI 4| Store the setting value of the dedicated
instruction (G.OFFGAN) in D1.
{G.OFFGAN ut D1 1 Dedicated instruction (G.OFFGAN)
X1A
— I Perform processing in the offset/gain setting mode.
Switch to the normal mode.
10 Store the setting value of the dedicated
it {MOVP KO D1 ; ) ;
instruction (G.OFFGAN) in D1.
{G.OFFGAN ut D1 1 Dedicated instruction (G.OFFGAN)
XA T —
f 1 Perform processing in the normal mode.
{END 1
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Appendix 5.3

G(P).OGLOAD

Command
G.OGLOAD L A jcostorp | un | ® | © }—{
Command
GP.OGLOAD f~ | forosiom] tn | ® | © ;_|
Internal device JOao tant
Setting data R, ZR uo\Go Zn Constan Others
Bit Word Bit Word K, H, $
© © -
(1) Setting data
Device Description Setting range Data type
Un Start I/O number of the module 0 to FEH BIN 16 bits
® Start number of the device where control data is stored Within th-e range ,Of Device name
the specified device
@ Device which turns on for one scan at the processing completion of the dedicated instruction Within the range of Bit
In error completion, (D)+1 also turns on. the specified device
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(2) Control data™

Device Item Setting data Setting range Set by

® System area — — —

The status on instruction completion is stored.
©+1 Completion status 0: Normal completion — System
Other than 0: Error completion (error code)

Specify the type of offset/gain setting values to read
out.

Voltage

©+2 Pass data classification setting Current 0000H to 000FH User

b15 to b8 b7 b6 b5 b4 b3 b2 b1 b0
| 0 | 0 | 0 | 0 | 0 | 0 | 0 |CH4|CH3|CH2|CH1|

3)+3 System area — — —

CH1 Industrial shipment settings offset

(®)+4 value - — System
@+5 CH1 Industrial shipment settings gain value — — System
CH2 Industrial shipment settings offset
(®+6 value - — System
©+7 CH2 Industrial shipment settings gain value — — System
CH3 Industrial shipment settings offset
©+8 value - B System
@.,.9 CH3 Industrial shipment settings gain value — — System
CH4 Industrial shipment settings offset
©+10 value - - System
@+11 CH4 Industrial shipment settings gain value — — System
@+12 CH1 User range settings offset value — — System
®+13 CH1 User range settings gain value — — System
©+14 CH2 User range settings offset value — — System
©+15 CH2 User range settings gain value — — System
@+16 CH3 User range settings offset value — — System
@+17 CH3 User range settings gain value — — System
®+18 CH4 User range settings offset value — — System
©+1g CH4 User range settings gain value — — System

*1 Configure the setting of Pass data classification setting ()+2 only.
When the data is written to the area to be set by system, offset/gain setting values are not correctly read out.

(3) Functions

» This instruction reads out the offset/gain setting value in the user range setting of the analog I/0O module to
the CPU module.

 The interlock signal of the G(P).OGLOAD instruction includes a completion device (© and a completion

status indication device D+1.

(a) Completion device

The device turns on at the END processing for the scan where the G(P).OGLOAD instruction is completed, and
turns off at the next END processing.
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(b) Completion status indication device

This device turns on and off depending on the status of the G(P).OGLOAD instruction completion.

* Normal completion: The device is kept to be off.
» Error completion: The device turns on at the END processing for the scan where the G(P).OGLOAD
instruction is completed, and turns off at the next END processing.

END END END END

processing  processing processing processing
Program T ——————

Execution completion of
ON the G(P).OGLOAD instruction

G(P).OGLOAD instruction OFF |_| \4 :
{ON

Completion device @ OFF : T 1

' ON: H

) R 1 1 Execution failed &

Completion status indication : A Execution
device @+1 OFF : i succeeded

1 scan

(4) Errors

The instruction has no errors.

(5) Program example
The following shows the program to read out the offset/gain setting value of the analog I/O module, which is
installed in I/O number X/Y10 to X/Y1F, by turning on M11.

Set a control data.

M1 )
it {MOV Ko pio2 1 Specify voltage.

: - {SET M12 1
Restore the offset/gain setting value.

M12
— {GP.OGLOAD ut D100 M20 ] Dedicated instruction (GP.OGLOAD)
0 1
—Nﬁ %- {RsT M12 1
M20 M21 I
— {1 {Perform processing of when an instruction execution is failed

{END 1

avo190°(d)o ¢°G xipuaddy
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Appendix 5.4

G(P).0OGSTOR

Command
| |
G.OGSTOR [ | | [GOGSTOR| Un | & | © }_{
Command
GP.OGSTOR i [erocsron | o | & [ ©
Internal device JoOg tant
Setting data R, ZR UO\GO Zn Constan Others
Bit Word Bit Word K, H,$
® - 0 -
© © -
(1) Setting data
Device Description Setting range Data type
Un Start /O number of the module 0 to FEH BIN 16 bits
& Start number of the device where control data is stored r:gr:;;:i:;:ndgeevi?; Device name
@ Device which turns on for one scan at the processing completion of the dedicated instruction Within the range of
. . Bit
In error completion, (D)+1 also turns on. the specified device

438

*1 Specify the device specified (S) to on execution of the G(P).OGLOAD instruction.
Do not change the data which is read out by the G(P).OGLOAD instruction. If the data is changed, the normal operation

may not be ensured.



(2) Control data

Device Item Setting data Setting range Set by
® System area — — —
The status on instruction completion is stored.
®+1 Completion status 0: Normal completion — System
Other than 0: Error completion (error code)
The value which is set for Pass data classification
setting ©+2 by the G(P).OGLOAD instruction is
stored.
o . Voltage
@+2 Pass data classification setting Current 0000H to 000FH System
b15 to b8 b7 b6 b5 b4 b3 b2 b1 b0
| 0 | 0 | 0 | 0 | 0 | 0 | 0 |CH4|CH3|CH2|CH1|
®+3 System area — — —
CH1 Industrial shipment settings offset
©+4 — — System
value
©+5 CH1 Industrial shipment settings gain value — — System
CH2 Industrial shipment settings offset
3)+6 — — System
value
@+7 CH2 Industrial shipment settings gain value — — System
CH3 Industrial shipment settings offset
()+8 — — System
value
@+9 CH3 Industrial shipment settings gain value — — System
CH4 Industrial shipment settings offset
(®+10 — — System
value
®+11 CH4 Industrial shipment settings gain value — — System
> >
@+12 CH1 User range settings offset value — — System % §
33
@+13 CH1 User range settings gain value — — System % %
oo
©+14 CH2 User range settings offset value — — System EN g
@a
(®+15 CH2 User range settings gain value — — System 3 g
oT
@+16 CH3 User range settings offset value — — System 8 o
]
=
®+17 CH3 User range settings gain value — — System % ]
]
@+13 CH4 User range settings offset value — — System g
@+19 CH4 User range settings gain value — — System

(3) Functions

» The offset/gain setting value in the user range setting stored in the CPU module is restored to the analog I/O
module.

» The interlock signal of the G(P).OGSTOR instruction includes a completion device © and a completion

status indication device @+1.

(a) Completion device
The device turns on at the END processing for the scan where the G(P).OGSTOR instruction is completed, and
turns off at the next END processing.
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(b) Completion status indication device
This device turns on then off depending on the status of the G(P).OGSTOR instruction completion.
* Normal completion: The device is kept to be off.
» Error completion: The device turns on at the END processing for the scan where the G(P).OGSTOR
instruction is completed, and turns off at the next END processing.

END END END END

processing  processing processing processing
Program @ f——————————— -

Execution completion of
ON the G(P).OGSTOR instruction

G(P).OGSTOR instruction OFF |_| \

‘ON :

Completondevice ® ©FF : T l

H ON: H

i :Execution failed |
' 4 Execution 1
' succeeded

1 scan

Completion status indication
device ©+1 OFF

(c) Accuracy

The accuracy after the restoration of the offset/gain setting value is lower than the one before the restoration.
The difference is about three times.

(4) Errors
In the following cases, an error occurs and an error code is stored in a completion status area +1.
Error code Description of operation error

* The G(P).OGSTOR instruction is executed in the offset/gain setting mode.

161 « The G(P).OGSTOR instruction is executed when any function other than the logging function is selected in Select

Function.

162 The G(P).OGSTOR instruction is continuously executed.
» The G(P).OGSTOR instruction is executed to the model different from the one to which the G(P).OGLOAD instruction

163 is executed.

* The G(P).OGSTOR instruction has been executed before the execution of the G(P).OGLOAD instruction.

(5) Program example

The following shows the programs to write the offset/gain setting value to the analog I/0O module, which is
installed in 1/0 number X/Y10 to X/Y1F, by turning off M11.

Set a control data.

Mi1
vt {SET M13 1 Dedicated instruction (GP.OGSTOR)
Restore m;esoffset/gain setting value.
| {GP.OGSTOR ut D100 M30 1
M30 M3]
} +F {RST M13 1
P M .

1 Perform processing of when an instruction execution is failed.

{END 1
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Appendix 6 piD

Appendix 6.1 PID operation

This section describes proportional action (P action), integral action (I action), and derivative action (D action) in PID
control.

(1) Proportional action (P action)

A proportional action obtains a manipulated value (MV) proportional to the deviation (difference between the set
value (SV) and process value (PV)).

(a) Proportional gain
The following formula shows the relationship between the deviation (E) and manipulated value (MV) in the
proportional action.
« MV =KpE
Kp is a proportional constant and is called a "proportional gain". The manipulated value (MV) varies within the

range of -5.0 to 105.0%.
The following table describes operation differences depending on the proportional gain value Kp.

Condition Proportional action

When the proportional gain Kp is small The control operation speed becomes slow.

Although the control operation speed becomes fast, hunting is likely

When the proportional gain Kp is large
to occur.

The following figure shows the proportional action in step response with a constant deviation (E).

> >
33
Deviation g3
® . 4
1 H [e) )]
T | : - Time S
| IT
[ =)
: ]
1 ©
| [0}
| o]
| o
| ]
Manipulated +
value (MV) KFl'E
T —_— Time

(b) Offset

A certain error between the process value (PV) and set value (SV) is called an offset (residual deviation).
A proportional action generates an offset.

A A
Set value Offset Set value ~ \Jh\ Offset
(SV) (SV) \

Process value (PV) Process value (PV)
> Time > Time
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(2) Integral action (I action)
An integral action continuously changes a manipulated value (MV) to eliminate a deviation (E) when it is
generated. An integral action eliminates the offset that is generated in the proportional action.
In integral action, the time to be taken for the manipulated value (MV) of the integral action after the generation of
a deviation (E) to reach the manipulated value (MV) of a proportional action is called integral time and is
expressed as T).

The following table describes operation differences depending on the integral time value T,.

Condition Integral action

Integral effects increase and the time taken to eliminate an offset
When the integral time T, is short becomes short.
However, hunting is likely to occur.

Integral effects decrease and the time taken to eliminate an offset

When the integral time T, is long b |
ecomes long.

The following figure shows the integral action in step response with a constant deviation (E).

Deviation
(E) E

t

/ fffffffffff Manipulated value of the Proportional action + Integral action
D i Manipulated value of the Integral action
?
Manipulated Kp-Ee------ Manipulated value of the Proportional action
value (MV) v
Ti

— Time

The integral action is always used together with the proportional action (PI action) or with the proportional and
derivative actions (PID action). The integral action cannot be used solely.



(3) Derivative action (D action)
A derivative action adds a manipulated value (MV) proportional to the change rate of a deviation (E) to eliminate
the deviation.
The derivative action prevents significant fluctuations of the control target due to disturbances.
In derivative action, the time to be taken for the manipulated value (MV) of the derivative action after the
generation of a deviation (E) to reach the manipulated value (MV) of a proportional action is called derivative time
and is expressed as Tp.

The following table describes operation differences depending on the derivative time value Tp.

Condition Derivative action

When the derivative time Tp is short Derivative effects decrease.

Derivative effects increase.

When the derivative time Tp is lon:
b o However, short-cycle hunting is likely to occur.

The following figure shows the derivative action in step response with a constant deviation (E).

Deviation E

(E)
fl

— > Time

Manipulated t
value (MV) KP-E «------ Manipulated value of the Proportional action

f

To

—> Time

The derivative action is always used together with the proportional action (PD action) or with the proportional and
integral actions (PID action).
The derivative action cannot be used solely.
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(4) PID action
A PID action carries out controls using a manipulated value (MV) calculated as a result of the proportional action,
integral action, and derivative action.

The following figure shows PID action in step response with a constant deviation (E).

Deviation
(E)

t

— Time

PID action
o Placon = B action
Manipulated
value (MV) __--""~___Daction

— Time
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Appendix 6.2 operation method

The following describes operation methods for the PID control function of the analog I/0 module.

(1) Basic PID control

The basic PID control of the analog I/O module is the velocity inexact differential type.

Disturbance

L Manipulated
Deviat
Set value ) value |, Fropess value
(Sv) o +|< ) o1+ 1 KP (Mv) + Controlled b ,
' Tl-s Y, object
Proportion (P)  Integration (I) Gain
. TD-s
1+ (TD/KD) - s
Derivation (D)
KP : Proportional gain KD : Derivative gain
T1 :Integral constant n : Derivative
TD : Derivative constant s :Laplace transform conversion

(2) Two-degree-of-freedom PID control

Proportion (P)  Derivation (D) Disturbance

> >
In this method, the feedforward compensation element is added to the basic PID control. § §
22
X X
Feed forward compensating element 2 %
o)}

Kp TD-s 3

- X +Bx —mM8M =

fa+p T+n s * 2

=

3

e

>

o

[oN

Manipulated Process
Set value + value + value
(8v) * 1+ 1 KP Mv) * Controlled .(PV)
'y Tl-s M object
Proportion (P) Integration (l) Gain
TD-s
. 1+n-TD-s
Derivation (D)
KP : Proportional gain n : Derivative
T1 :lIntegral constant s : Laplace transform conversion
TD : Derivative constant a : Two-degree-of-freedom parameter (feedforward proportional)
KD : Derivative gain B : Two-degree-of-freedom parameter (feedforward differential)
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Appendix 7 How to Check the Function Version and Serial
Number

The serial number and the function version of the analog I/O module can be checked with the following methods.
» Checking on the rating plate
» Checking on the front part of the module
» Checking on the system monitor of a programming tool

(1) Checking on the rating plate

The rating plate is on the side of the analog I/0O module.

MELSEE L )

2% MITSUBISHI

MODEL

Serial number

Function version

x v
SERTAL{150410000000000)CA)
= - 1
4 Relevant regulation

- - - - -1 standards
MITSUBISHI ELECTRIC CORPORATION HADE IN 1APAK

See Model
instruction manual.

R |

(2) Checking on the front part of the module

The function version and serial number on the rating plate are also shown on the front part (bottom part) of the
module.

150410000000000 i

i
\

\_ Serial number  Function version )
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(3) Checking on the system monitor

The function version and serial number can be checked on the "Product Information List" window.

\Q [Diagnostics] = [System Monitor...] =  Freduct Infarmation List | button

Product Information List

X

Sart

+ Order by Installation ¢ Order by Tvpe Mame

Block | Slat Type Series Model Mame Faint 0 Serial Mo, Wer Production Murnber
Address

1] CPU - CPU L LO2CPU - 141120000000000 ) 110610000000000-2

1] CPU | Built-in IfC L LOz2CPU 16Paint o000 141120000000000 & 110610000000000-2

1] 1] Inkelli, L LE0ADZDAZ 16Paint ooio 15041 0000000000 & 15041 0000000000-4

o EMD Cover - L&EC - - - - -

Create C3Y File Close

(a) Displaying production number

The serial number (production number) on the rating plate is displayed in "Production Number".
Thus, the serial number (production number) can be checked without checking the module.

Point/’

The serial number displayed on the product information list of a programming tool may differ from that on the rating plate and
on the front part of the module.

@ The serial number on the rating plate and front part of the module indicates the management information of the product.

® The serial number displayed on the product information list of a programming tool indicates the function information of the
product. The function information of the product is updated when a new function is added.
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Appendix 8 Added and Changed Functions

Appendix 8.1  Added functions

This section shows the functions added to the analog I/0O module and GX Works2, applicable product information of
the analog 1/0 module, and the compatible software version of GX Works2.

First five digits of the product
Added function information of the analog 1/0 GX Works2 version Reference
module

Variable arithmetic function Page 192, Section 8.19

Variable conversion characteristics

function 17042 or later 1.535H or later Page 212, Section 8.20

Variable conversion characteristics

function + variable arithmetic function Page 239, Section 8.21

PID control function 17112 or later 1.540N or later Page 246, Section 8.22
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Appendix 9 Wwhen Using GX Developer

This chapter describes the operating procedure when GX Developer is used.

(1) Compatible software version

For the compatible software versions, refer to the following.
1 MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

Appendix 9.1

Operation of GX Developer

Configure the setting on the following window when using GX Developer.

Window name

Application

Reference

1/0 assignment

Set the type of module installed and the range of I/O signals.

Page 449, Appendix 9.1 (1)

Switch setting

Configure the switch setting of an intelligent function module.

Page 450, Appendix 9.1 (2)

Offset/gain setting

Configure the setting when using the user range setting for the 1/0 range.

Page 68, Section 7.5.2 (1)

(1) /O assignment

Configure the setting from "I/O Assignment" in "PLC parameter".

‘Q Parameter = [PLC Parameter] = [I/O Assignment]

L parameter, setting &

PLCname  |PLCsystem  |PLCHle  |PLCRASH)  |PLCRAS(Z)  |Device  |Pogram  |Bootfle | SFC |
140 azzignment ]Built-in Ethernet port ] Built-in /0 function setting ]
140 Azzignment
Slat Type todel name Paints Starty’ -
0 |FLC FLC - - Switch zetting >
1 _|PLC Built-in 140 function  « 16point - i ke
2 oo Inteli - [LE0AD 2042 16point =] 0010 Detailed settmg| 3
v >
3 |1E1 i~ % o
4 |22) - - =3
5 (33 - - ©
o T - - s
7 |505] - - - g
S
Azzigning the |/0 address iz not necessary az the CPU does it automatically. %
Leaving thiz zetting blank will not cauze an emor to ocour. 5
«Q
@
X
O
@
<
o
o
©
(0]
=

Item Description
Type Select "Intelli."
Model name Enter the model name of the analog 1/0O module.
Points Select "16point".
StartXY Enter a desired start I/O number of the analog 1/O module.
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(2) Intelligent function module switch setting

Configure the setting from "Switch Setting" in "PLC parameter".

\Q Parameter = [PLC Parameter] = [I/O Assignment ] = Click the _Switchseting| hutton.

Switch setting for I/0 and intelligent function module E‘
Input format ~| 44— Select "HEX.".
Slot |_ Tuoe Model name: Switch 1] Switch 2[ Swich 3] Switch 4] Switch 5[«
0 _|PLC FLC
1 [PLC |Builtin /0 functian
21001 IM. LEOAD2DA2 0oo| 0000 0oo| 0000 aooo
3
PR ERE]
5 [3r3)
B 44l
7 |55
3 |65)
9 [T
10 |38
EEE] -
‘ v[]
End Cancel
Item Setting item
Input range setting (CH1, CH2)
Analog input range Input range setting value
4 to 20mA OH
0 to 20mA 1H
1to 5V 2H
0to 5V 3H
-10 to 10V 4H
0to 10V 5H
4 to 20mA (Extended mode) AH
Range setting (CH1 to CH4)
1 to 5V (Extended mode) BH
Switch 1 |:| |:| |:| |:| User range setting (current) EH
H
User range setting (voltage) FH

CH4 CH3 CH2 CH1

Output range setting (CH3, CH4)

Analog output range Output range setting value
4 to 20mA OH
0 to 20mA 1H
1to 5V 2H
0to 5V 3H
-10 to 10V 4H
User range setting (current) EH
User range setting (voltage) FH
Switch 2 Fixed
HOLD/CLEAR function setting (CH3, Setting value HOLD/CLEAR
CH4)
Switch 3 |:| |:| |:| |:| 0 CLEAR
H
CcH4 cHz 1Hto FH™! HOLD

Fixed to OH
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Item Setting item
Function selection, PID operation expression selection, drive mode setting

JUUU

R e

A A A t . )
Function selection
OH : Logging function
1H : Wave output function
2H : Variable arithmetic function
3H : Variable conversion characteristics function
4H : Variable arithmetic function + Variable conversion characteristics function
5H : PID control function

Switch 43 6Hto FH :Invalid™
—— PID operation expression selection™
OH :Basic PID control
1H : Two-degree-of-freedom PID control
2H  : Basic PID control (variable speed integral)
3H : Two-degree-of-freedom PID control (variable speed integral)
OH: Fixed
Drive mode setting
OH : Normal (A/D conversion processing, D/A conversion processing) mode
1H to FH™! : Offset/gain setting mode
Switch 5 Fixed™

*1 The operation is the same when any value within the setting range is set.

*2 If a value other than OH to 5H is set, an error (error code: 114) occurs.

*3 The operation differs depending on the setting value of the function selection. For details, refer to the following.
=~ Page 452, Appendix 9.1 (2) (a)

*4 PID operation expression selection is available only when PID control function (5H) is set to the function selection. When
a value other than PID control function (5H) is set to the function selection, the set value is ignored. When a value other
than OH to 3H is set, the module operates with Basic PID control (OH).

*5 If a value other than 0 is set, an error (error code: 112) occurs.
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(a) Difference in operation depending on the function selection

Function selection

Operation

Logging function (OH)

The logging function can be used.

Wave output function (1H)

» The wave output function can be used. To use the wave output function, set the wave
data and parameters of the wave output function in the program.

* The user range setting (EH or FH) cannot be used in Switch 1. If the output range setting
is set to "EH or FH" with the wave output function selected, an error (error code: 3020)
occurs.

Variable arithmetic function (2H)

» The variable arithmetic function can be used. To use the variable arithmetic function, set
the arithmetic expression data and parameters of the variable arithmetic function with a
program.

* The user range setting (EH or FH) cannot be used in Switch 1. If the range setting is set
to "EH or FH" with the variable arithmetic function selected, an error (error code: 4000)
occurs.

Variable conversion characteristics function
(3H)"

* The variable conversion characteristics function can be used. To use the variable
conversion characteristics function, set the conversion characteristics table and
parameters of the variable conversion characteristics function with a program.

« For the channel where the variable conversion characteristics function is used, the
setting of Switch 1 is ignored. Set the range with Variable conversion characteristics
range setting (Un\G4101) for the channel where the variable conversion characteristics
function is used.

Variable conversion characteristics function +

variable arithmetic function (4H)"!

« The variable conversion characteristics function + variable arithmetic function can be
used.

* The user range setting (EH or FH) cannot be used in Switch 1. If the range setting is set
to "EH or FH" with the variable conversion characteristics function + variable arithmetic
function selected, an error (error code: 4000) occurs.

* For the channel where the variable conversion characteristics function is used, the
setting of Switch 1 is ignored. Set the range with Variable conversion characteristics
range setting (Un\G4101) for the channel where the variable conversion characteristics
function is used.

PID control function (5H)

* The PID control function can be used. To use the PID control function, set the PID control
parameters with a program.

* The user range setting (EH or FH) cannot be used in Switch 1. If the range setting is set
to "EH or FH" with the PID control function selected, an error (error code: 6000) occurs.

*1 To use the variable arithmetic function or variable conversion characteristics function, use GX Works2. The Intelligent
Function Module Tool of GX Works2 is required to create arithmetic expression data or a conversion characteristics

table.



Appendix 10 External Dimensions

APPX

The following figure shows the external dimensions of the analog I/0O module.

(1) L60AD2DA2

<
1]
<

h 4 o

r'y [}

DIN rail center /

o
N

b 4 ~

95 N
117 28.5

(Unit: mm)
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INDEX

A
A/D coNVersion accuracy . . . . .« ..vvvnnnn ... 430
A/D conversion completed flag (Un\G10). . ... ... 356
A/D conversion completed flag (XE) . . ......... 350
A/D conversion enable/disable function. . ........ 85
A/D conversion enable/disable setting (Un\G0). . . . 354
A/D conversionmethod . . . .................. 86
A/D conversion scaling enable/disable setting
(UN\G5B3) . o oo e e e e e 361
Additionof modules. . . ..................... 54
Analog output HOLD/CLEAR function. . ........ 127
Analog output test when CPU module is in STOP
status ... 132
Arithmetic expression data write setting
(Un\G4098, UM\G4099) . . .. ..o 399
Autorefresh........ ... ... . ... ... ... .... 60
Auto-tuning control type setting
(UN\G4365, UN\G4445) . . .o 417
Auto-tuning execution command
(Un\G4360, Un\G4440) . . .. ... ... . 415

Auto-tuning hysteresis (Un\G4362, Un\G4442). . . .415
Auto-tuning output lower limit value

(Un\G4364, Un\G4444) . . ... ... 416
Auto-tuning output upper limit value

(UN\G4363, UN\G4443) . ..o 416
Auto-tuning status (Un\G4303, Un\G4383). . .. . .. 405
Auto-tuning timeout time (Un\G4361, Un\G4441) . .415
Averaging process setting (Un\G24) . . ......... 359

Cc

CH1 Industrial shipment settings offset value (Un\G202)
to CH4 User range settings gain value (Un\G217)

..................................... 366
CH1, CH2 A/D conversion scaling lower limit value
(Un\G62, Un\G64). . .. ..o 363
CH1, CH2 A/D conversion scaling upper limit value
(Un\G6B3, Un\G65). . . ..... ..o 363
CH1, CH2 A/D conversion status

(Un\G4700, Un\G4701) . .. . oo 418
CH1, CH2 Analog input monitor

(UN\G4710,Un\G4712) . . . . .o 419
CH1, CH2 Analog input monitor unit
(UnM\G4711,Un\G4713) . . . . oo 419
CH1, CH2 Digital output value

(UNG11,Un\G12). . . ... 356
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print date *Manual number Revision
July 2013 SH(NA)-081167TENG-A First edition
December 2014 SH(NA)-081167ENG-B Error correction
July 2015 SH(NA)-081167ENG-C Addltlon- of the varlablle.arlthmetllc functlo.n, varnaple co.nver3|o.n characteristics function, and variable
conversion characteristics function + variable arithmetic function
February 2016 SH(NA)-081167ENG-D Addition of the PID control function
Partial correction
February 2018 SH(NA)-081167ENG-E | gAFETY PRECAUTIONS, INTRODUCTION, COMPLIANCE WITH EMC AND LOW VOLTAGE

DIRECTIVES, Section 3.2, 8.18.4, 11.4, Appendix 2

Japanese manual version SH-081166-E

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric
Corporation cannot be held responsible for any problems involving industrial property rights which may occur as a result of using the

contents noted in this manual.
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product

within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service

Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which
follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary by
industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products.
(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.
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TRADEMARKS

Ethernet is a registered trademark of Fuji Xerox Co., Ltd. in Japan.
The company names, system names and product names mentioned in this manual are either registered trademarks or

trademarks of their respective companies.

In some cases, trademark symbols such as '™ or '®" are not specified in this manual.
Y
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