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)
Purpose of This Course ) @00

This course is for those who are using the intelligent function modules of MELSEC-Q Series for the first time or have only
recently started using them.

The course teaches how to use the intelligent function modules by using a relatively easy digital-analog converter module and
engineering software called "GX Works2."
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LUCEIELE Course Structure )

The contents of this course are as follows.
We recommend that you start from Chapter 1.
Chapter 1 The basics of intelligent function modules

Learn the basic functions and usages of the intelligent function modules and GX Works 2.

Chapter 2 How to use the D/A converter module

Learn the specifications and connection method of the D/A converter module (Q62DAN), how to set the module with GX
Works2 and how to check the module's workings at the time of start-up.

Final Test

Passing grade: 60% or higher.




kil PLC_Intelligent_Function_Module_ENG

]

LUELIElll How to Use This e-Learning Tool

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

“Table of Contents” will be displayed, enabling you to navigate to
the desired page.

Exit the learning.
Window such as "Contents" screen and the learning will be closed.
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LICEIEELON Cautions for Use )

Safety cautions

When you learn by using actual products, please fully read the safety precautions in the corresponding manuals.

Learning precautions

- The displayed screens of the software version that you use may differ from those in this course.
This course uses the following software version:

- GX Works2 Version 1.77F
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EET2E The Basics of Intelligent Function Modules )

In this chapter, you will learn about the basic functions and control methods that are common to the intelligent function

modules of the MELSEC-Q Series.
Let's study the control methods of intelligent function modules and how they relate to the GX WorkszZ.

1.1 Overview of intelligent function modules

1.2 Control of intelligent function modules

1.3 Programs to control intelligent function modules
1.4 Operation setting by using parameters
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> Overview of Intelligent Function Modules ) o0

Amaong the various modules that are mounted on the base unit of the MELSEC-Q Series programmable controller, those
modules other than the CPU module, power supply module and digital /O module are called "intelligent function modules.”

The intelligent function modules are important for expanding the scope of application of the programmable controller at the
interface where the programmable controller is connected to various sensors and actuators.

There are modules that control the input/output of analog signals, that communicate with devices connected with each other
by a network, and that control positioning, and others.
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Now let's learn the types of modules by function classification.
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> Types of Intelligent Function Modules )

The intelligent function modules of the Q Series programmable controllers are as follows.

Mame of module

Overview of function

By type

Analog system
modules

A/D converter module

The A/D converter module converts analog quantities such as voltage and current
externally inputted into digital data that are then captured into the CPU module.

D/A converter module

The D/A converter module converts digital data set by the CPU module into analog
quantities such as voltage and current, and them outputs them.

Temperature
regulating module

Based on temperature sensor measurements (analog data) and programmable
controller's target temperature, the temperature regulating module computes the
necessary control inputs to external devices. These external devices then adjust the
specimen temperatures to meet the target.

Temperature input
module

The temperature input module converts temperature measurements (analog data)
from external sensors into digital data, which can be handled by the CPU module.

Positioning/counter
system modules

High-speed counter
module

The high-speed counter module receives high-speed pulse train signals from
encoders that are mounted to machines, and counts the number of pulses. Based
on the results, the speeds and positions of machines can be confirmed.

Positioning module

The positioning module outputs positioning information that is computed by
programmable controllers to external devices (such as servo amplifiers) as
positioning commands (positions and speeds).

Network system
modules

Serial communication
module

The serial communication module transfers data to and from external devices
through serial interfaces such as RS-232.

Ethernet module

The Ethernet module is connected to Ethernet for passing data between devices in
a network.

*Of the above modules, this course covers the D/A converter module.
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Interfaces and Internal Configurations of Intelligent Function Mudules)

memaories.

CPU module Intelligent function module

IO modules have input/output signals only. The distinctive feature of intelligent function modules is that they have buffer

Bit signal

CPU output {Y} I ——

CPU input (X)

Sequence Word data
program
Data =
Buffer
register (R) memory —
Parameter

switch setting

(1) /O signal I/F

This is an interface for passing bit signals (ON/OFF signals) to and from the CPU module.

The number of occupied points is decided for each intelligent function module, and the I/O number is decided
by the slot to be mounted.

(2) Buffer memory

This is an interface for passing Word data (16 bits) to and from the CPU module.
For each intelligent function module, necessary information is allocated to the address of buffer memory.

{3) Processor

This is configured with dedicated circuits that process the main functions of the intelligent function module.

(4) External interface

This is an interface to connect intelligent function modules to external devices.




PLC_Intelligent_Function_Module_ENG e =

> Functions of Analog System Modules )

Analog system modules handle analog quantities such as voltage, current and temperature for the devices to be controlled.
The following block diagram shows the case of the D/A converter module.

CPU module D/A converter module

11O signal Voltage and

current

CPU output ()

CPU input (X)
Analog-
controlled
device

Sequence
program

Buffer memory

Data
register (R)

Digital data

MNumerical
value (4000)

Digital value Analog value

0O10011 5V
T P

The D/A converter module converts digital data set by a sequence program into analog data (voltage or current), and then
outputs them to external devices. The details are explained in Chapter 2.
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> Control of Intelligent Function Modules ) W

Roles of I/0 Signal / Buffer Memory )

I/O signal

expressed as Y.

CPU module

Sequence CPU input (X)

program
CPU output ()

-pf—

| —

Intelligent
function module

11O signal

ntelligent functic
output (X}

telligent funclio
input ()

Conventionally, signals inputted to the CPU module is expressed as X, and signals outputted from the CPU module is

The number of I/O points occupied by each intelligent function module is fixed.
If the module has 16 I/O points, there will be 16 input and 16 output points allocated.

X signals inform the CPU module about the status of intelligent f
function modules with ON/OFF signals.

Examples of X signals (in the case of D/A converter module)
- Module READY signal

- High resolution mode status flag

- Operating condition setting complete flag

- DOffset/gain setting mode flag

Y signals give instructions to intelligent function modules from
the CPU module with ON/OFF signals.

Examples of ¥ signals (in the case of D/A converter module)
- CH1 output enable/disable flag

- CHZ2 output enable/disable flag

- Operating condition setting request

- User range write request
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> Roles of 1/0 Signal / Buffer Memory ) 000

Buffer memory

The buffer memory contains setting data, used to transmit the initial information of intelligent function modules; and
control data, used to continuously update the latest information during operation.

CPU module

Sequence
pragram

Data
register (R)

Intelligent
function module

Buffer memory

Setting data
(parameters)

Control data

Example of setting data (in the case of D/A converter module)
- D/A conversion enabled/disabled

Example of control data (in the case of D/A converter module)
- CH1 digital value

- CH2 digital value

- CH1 set value check code

- CH2 set value check code

- Error code
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>m Information to Control Intelligent Function Modules

As an example, the flow of information to control intelligent function modules is explained below.

Click the button to run through the explanations.

(1) Passing of /O signals ) (2) Passing of buffer memory) (3) External data ) (4) Sequence program )
CPU module Intelligent function module
(DA converter module)
i signal
x0 X0 READY
X1 x1
Sequence
program n *n Error flag
2
Y0 Y0 t:: Input
bl 1 Cutput enable g Cutput
E Terminal
Yh ¥ Error clear g 1 :>C>C
2
Data register Buffer memory E: E;:;Esl
Dno 0 |[Conversion enable E
On1 1 Setting data W
Dn2 2 =
Dn3 3
4
5
On n Error code

(1) Passing of /O signals

ON/OFF signals to control intelligent function modules are passed by /O signals.

"}" is a signal received by the CPU module side and ™™ is a signal transmitted by the CPU
module side as a command.

The passing of /O signals is controlled by a sequence program.
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> Programs to Control Intelligent Function Modules

Let's learn about sequence programs used to access I/O signals and buffer memories.

- Accessing |/O signals

Programming equivalent to the usual control of I/O modules is conducted by using /O numbers (X and Y devices)

assigned to intelligent function module.

- Programming example for accessing I/O signals

A le READY
o odule

A AN

- Accessing buffer memory

CPU module

Sequence
program

CPU input (X)

CPU output (%)

T

Intelligent
function module

11O signal

Intalligent function
output (X}

—1
—r-=_, | Intelligent functiop

input ¥}

1 CH1 output enable

a1 )—]
CHZ2 output enable

In the pass, data transfer between the intelligent function module and the CPU module is done using a sequence program.

(Further details are given on the following pages.)

If GX Works2 is used, data are automatically communicated between the CPU module and buffer memory (see Section 1.4).

).
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> Programming by Intelligent Function Module Devices ) 00c

Intelligent function module devices can read data from and write data into its own buffer memories using transfer instructions
such as MOV, as is the case with the device memaories in CPU modules.

Expressing ] mi\\eimi U0 : The first two digits of the three-digit start I'O number (hexadecimal digit) of the intelligent
buffer memory function module are specified. For example, if the start /O number is X/Y090, the device is specified
as a device as "U09" or "U9"

GO : The address of buffer memory of the intelligent function module is specified by a decimal digit.
For example, when accessing the area of Address 19, the device is specified as "G19."

Example of expression: I/O number of “X/Y09" and buffer memory address of "19" are expressed as "U9\G19."
Program example
- Program example to read data from buffer memory

A program to read data from buffer memory address "19" of the intelligent function module (start I/O number is "X/Y090")
and write the data into data register "D10" is shown below.

I | } [ mov ush 19 D10 H

Buffer memory (Address)

Data register

D10 111 | — 11 19(13H)
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> Programming by Intelligent Function Module Devices )

- Program example to write data into buffer memory

A program to write the data of data register "D0" into buffer memory address "1" of the intelligent function module (start
I/O number is "X/Y090") is shown below.

| | } [ mov oo ugy 1 H

Buffer memory {Address)

Data register

Do | 4000 —» 4000 1(1H)
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> Operation Setting by Using Parameters )

Section 1.3.

Sequence programs only

Sequence programs define operation methods and setting values. In contract, parameters only describe setting values.
The setting values set by parameters (using GX Works2) can be also defined by sequence programs, as explained in

However, the best way to write a program is to use both sequence programs and parameters; Use sequence programs to
define operation methods, and parameters to set values.

Method Characteristic

Complex operation patterns, which are determined depending on the condition, can be
programmed. Ideal for programming a mass production operation.

Sequence programs +
parameters

It is easy to differentiate between operation method and setting values.
If operation guantities are changed, it is easy to find the places to be changed.
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>}m Setting by Sequence Program

The method of passing data by sequence programs only is shown below.

- Concept of passing data by sequence program

CPU module Intelligent function module

CPU input (X)

I/C signal I/F

Buffer memory

Sequence

N

I
program I paramoirs
Datawriting W= Sl | orameters)

Data writing
Data reading

Control data/
error code

The data of the buffer memory are passed by a sequence program.
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@XEI setting by Parameters ) ®6as

The method of passing data by sequence program + parameters is shown below.

- Concept of passing data by sequence program + parameters

CPU module Intelligent function module

CPU output (Y)
Sequence 1/O =ignal I/F
program CPU input (X)

Buffer memory
GX Works2

—- Parameter Data writing Setting data
| Perameter hosiieie
(parameter

setting)
“md  Auto Refresh Data writing Control data/
Data reading error code

Data of the buffer memory are passed by parameter settings and Auto Refresh.
Auto Refresh allows the CPU module to automatically update the buffer memory of the intelligent function module only
by setting the head of the device and the amount of data to be transferred.
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> Advantages of Using Parameters

Let's compare the data-passing operation written by sequence programs with the data-passing operation written by
sequence programs and parameters (for the Q62DAN D/A converter module).

-Example of data-passing operation written by sequence programs

The start /O number of Q62DAN is specified as "X/Y90."

90 %
ot { | { mew 1w o
l SET b
50 99 59
8 { | } l1 | naT T
ov)
10 I -' i
TR
4] a0
| l r 1
13 } f { o 500 bai
Irm:n: £1000 b1z
L]
[:‘!T‘T P11 Gl
= aF us
zz | { | { | anrﬂ 519 L3
’ Lz B3 E3Ti0
‘ rsrs
[ sz
TSF m™rF

33 k | } 4 1. rn.'l:

T

™

The programs in this part are made
unnecessary by using parameters.

i The error code is converted into BCD and outputted to Y20

The programs in this part
are unnecessary by using
parameters.

The initial setting value of QB2DAN is written into the buffer
MMEMory.

Operating condition setting request is set.

Operating condition setting request is reset by setting
completion.

CH1 output enable ON,

CH2 output enable ON.

Digital value of CH1 is transferred to D11,

Digital value of CH2 is transferred to 012,

Digital values of CH1 and CH2 are written into the buffer
memory of QE2DAN.

The error code of QE2DAN is read from the buffer memory

to D13,

to ¥2B.
Error clear request (Y9F) is set.

Error clear request (YOF) is reset.
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> Advantages of Using Parameters ) 000

- Example of data-passing operation written by sequence programs + parameters

pal
I 181 3 CH1 autput enable ON. The digital value
is written into the
(1o 3| CH2 output enable ON. buffer memory.
&1 A20
{ mov k390 Bl 1 Digital value of CH1 is transferred to D11,
{ maow K000 pid 1| Digital value of CH2 is transferred to D12,
x 'l — - — 1l The error code (D13) of Q62DAN is converted into BCD
' - and outputted to Y20 to Y2B.
[ a2t F H Error clear request (YOF) is set. The error code is
read from the
YorF il buffer memory.
} |4 [ BaT ar R Error clear request (YIF) is reset. /
1 {(mwp ]

If parameters are used, the program to communicate with the buffer memory is made unnecessary by the following settings.

- Parameters - Auto Refresh
Parameter item Setting Auto Refresh item Storage device
CH1 D/A conversion Enable CH1 digital value D11
enable/disable CH2 digital value D12
CH2 D/A conversion Enable Eor code D13

enable/disable
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@WYBB Overview of Functions of GX Works2 ) 00c

Parameters:

Parameters for the buffer memories of the intelligent function module can be set using GX Works2.
The information set in the parameter screen is written into intelligent function modules at the time of start-up.
The program to write parameter values is made unnecessary.

- Concept of passing data by parameter settings

function
GX Works2 modules
I Parameters I
—- Setting data
(parameters)
Automatic setting at the time of

start-up (initial setting data such
as D/A conversion enable)

Auto Refresh:

This function automatically passes data between the CPU module and intelligent function module.
Specified data are automatically communicated between the devices on the set CPU module and the buffer memories of
intelligent function modules. The program to pass data between the CPU module and buffer memories is unnecessary.

- Concept of passing data by Auto Refresh

T CPU Intelligent

GX Works2 module function

module
Auto Refresh .
Device
memaory

Automatic setting at the time of start-up (data to
be communicated is specified and the devices
on the CPU module side are specified).

Automatic communication
of data during RUN
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[ 144 Overview of Functions of GX Works2

Intelligent Function Module Monitor

This function diagnoses the operation status of intelligent function modules, details of errors and others.
The status within intelligent function modules can be monitored, and settings can be changed by the screen of
GX Works2.

- Concept of functions of Intelligent Function Module Monitor

Intelligent
function
module

Intelligent Function
Module Monitor

Intelligent Function Madule Monitor
{operation status/information about
errors/changes in control conditions, ete.)
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@ summary of This Chapter )

In this chapter, you have learned:

- Overview of intelligent function modules

- Control of intelligent function modules

- Programs to control intelligent function modules

- Operation settings by using parameters

Please review the following important points:

Interfaces of intelligent
function modules

Methods of passing
information

Functions of GX Works2

Sequence program

There are |/O signals that support bit signals and buffer memories that support Word data.
There are also external interfaces to pass signals from and to external devices.

There are two methods of passing information to and from intelligent function modules. One is
to use sequence programs and the other is to use the parameters.

After adding new modules, GX Works2 can set parameters and Auto Refresh and use the
functions of Intelligent Function Module Monitor.

GX Works2 makes it easier to create the sequence program to control intelligent function
modules. Moreover, the workings at the time of start-up can be checked by the functions of
Intelligent Function Module Monitor.

If parameters and Auto Refresh are set by using GX Works2, the sequence program that
controls Q62DAN processes the /O signals of Q62DAN, and reads and writes data to and
from the device memories specified by Auto Refresh.

At the end, please take the test to check your understanding.
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Let's learn about the operation of the D/A converter module. In this chapter, we will use a conveyor speed control system that
uses analog outputs of QB2DAN, as an example.

Analog I/O Intelligent Function Modules

(External device side) (CPU module side)

Digital data

Digital data
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> Configuration of D/A Converter Module

Let's configure the parameters for the system shown below.

5\

CPU module Q62DAN module
Bit signal 11O signal
X90 X90| READY
X91| LT A | X91
L 3 ~ IR |
Output
E fl
X80 A3E o e terminal
YO0 SO 1
> ¥a1 l: s 91| Qutput enable 2
Sequence
program YOF YaF| Error clear
Data register Word signal Buffer memory
D10 Fa I~ 0 | Conversion enable
| [ \ > 1
—>»|D30 = 2
3
<|D40 ] 2
",,.ﬂ
N \‘_\U’_JI
Auto Refresh 19

VFD

Conveyor
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(1) Installation and wiring.

Install Q620DAN in the specified slot of the base unit.
Connect Q62DAN by wires to external devices. (Wiring connection is explained in Section 2.1.7.)

(2) Setting in GX Works2

Start up GX Works2. Add Q62DAN as a new module. Then, set the switches, parameters and Auto
Refresh. (Details are given in Section 2.2.1.)

%

(3) Creating the sequence program and writing into the CPU module
Create the sequence programs to control Q62DAN.

Write the sequence programs, PLC parameters and Intelligent Function Module parameters to the CPU

module.

(4) Debugging

Use Intelligent Function Module Monitor of GX Waorks2 to check the operation status of Q62DAN.
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> Performance and Specifications of Q62DAN

Check that the system specifications are satisfied.

The specifications of Q62DAN are listed below.

Specifications

Number of analog outputs

2 points (2 channels)

Digital input

16-bit signed binary

Normal resolution mode: -4096 to 4095, high resolution mode:

=12288 1o 12287, -16384 to 16383

Analog output voltage

-10 to 10VDC (external load resistance: 1k{2 to 1ML2)

Analog output current

0 to 20mADC (external load resistance: 0 to 6002)

/O characteristics
Maximum resolution

Output range Marmal Maximum High resolution Maximum
resolution resolution resolution
Voltage | 0to 5V 0 to 4000 1.25mV 0 to 12000 0.416mV
1 1o &Y 1.0mV 0.333mY
=10 to 10V =4000 ta 4000 2.5mV -16000 to 16000 0.625mY
User range 0.75mV -12000 to 12000 0.333mY
Current | 0 to 20mA 0 to 4000 Sps 0 to 12000 1.66pA
4 to 20mA 4puh 1.33pA
User range =4000 to 4000 1.50A =-12000 to 12000 0.83pA

Accuracy

Ambient temperature 25 + 5°C: £0.1% or less

Ambient temperature 0°C to 55°C: £0.3% or less

Conversion speed

B0ps/channel

Number of occupied /O
points

16 points (I/O assignment: intelligent 16 points)

Resolution modes and output ranges are selected by switch setting in GX Works2 (see Section 2.3.1).
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> Appearance of Q62DAN and Terminal Assignment )

Check the appearance and wire run lengths.

- Names of parts of Q62DAN module

Q62DAN

Mumber

RUM LED

Description

Indicates the operation status of Q62DAN.
On: operating normally
Flashing: offset/gain setting mode

Off: 5V power off, watchdog timer error, on-line module
replacement enabled.

ERROR LED

Indicates the operation status of Q62DAN.
On: error

Off: operating normally

Flashing: switch setting at the time of error

Those other than 0 are set to Switch 5 by switch setting of
Intelligent Function Module.

Analog output
terminal

Outputs D/A converted analog values.

External supply
power terminal

Connects 24VDC external supply power.
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> D/A Conversion Characteristics of Q62DAN

The D/A conversion characteristics (voltage output) of Q62DAN of the example use 0V to 5V.

10 —w
(3)
- -
(T
1
Analog output value (V) 0 2) Practical analog output range

-8
-10 >
- 40967 - 4000 - 2000 0 2000 4000 “4095

Digital input value

The D/A conversion characteristics (voltage output) of Q62DAN in normal resolution mode are shown below.

Mumber QOutput range setting Digital input Maximurm resolution
(1) 1to oV A oV 0 to 4000 1.0mY
(2) 0to 5V ov a5V 1.25m\
(3) =10 to 10V ov 10 =4000 to 4000 2.5my
- User range setting *1 *1 -4000 to 4000 0.75mV

*1 Please check the offset and gain values of user range setting by referring to the product manual.
Offset: Shows the value of analog output when the digital input value is 0.
(Example: When the output range is 1V to 5V, the offset is 1V.)
Gain: Shows the value of analog output when the digital input value is the maximum value (4000).
(Example: When the output range is 1V to 5V, the gain is 5V.)
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Input signal (X): This is turned ON/OFF by Q62DAN.

Output signal (Y): This is turned ON/OFF by the CPU module side.

Q62DAN is controlled by the sequence programs using I/O signals.
* The numerical range of I/O signals of Q62DAN is decided by the position of mounted slot when Q62DAN is mounted to the
base module.

Also, it can be used by forcibly assigning it to any numerical range by setting the I/O assignment of PC parameters.

The /O numbers of Q62DAN of the example system for training are X90 to X9F and Y90 to Y9F.

Assignment of 1/O signals of Q62DAN:

Input signal

(Q62DAN — CPU module)

Output signal
(CPU module — Q&2DAN)

X90 | Module READY ¥a0 | Use prohibited

X9 Use prohibited Y31 | CH1 output enable/disable flag
x92 ¥92 | CH2 output enable/disable flag
X33 ¥93 | Use prohibited

x4 Y4

X995 ¥95

X985 Y6

xXa7 Yay

X98 | High resolution mode status flag YO8

X899 | Operating condition setting complete flag ¥99 | Operating condition setting request
X84 | Offset/gain setling mode status flag Y94 | User range write request

X9E | Channel change complete flag ¥9B8 | Channel change request

X9C | Setvalue change complete flag ¥9C | Setvalue change request
X9D | Synchronous output mode status flag ¥a0 | Synchronous output request
X9E | Use prohibited ¥9E | Use prohibited

X9F | Error occurrence flag ¥9F | Error clear request

For further details of /O signals,
please see here.
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> Buffer Memory of Q62DAN

) oo

Address

Hexadecimal Decimal

Q62DAN contains buffer memory.
The locations where data are stored in buffer memory depend on the specifications of Q62DAN: there is an area where data
from the CPU module are written and an area where data are written by the operating system of Q62DAN.
(See the "Read/Write" column of the table below.)

Default

Buffer memory assignment of Q62DAN (Only frequently-used data setting items are presented):

Read/Write (*1)

Initial
setting

Auto
Refresh

0H 0 D/A conversion enable/disable 3H R

1H 1 CH1 digital value 0 RW O
2H 2 CH2 digital value 1] RW Q
3H 3to 10 System area - Use prohibited

AH

BH 11 CH1 seftting value check code 0 R O
CH 12 CH2 setting value check code 0 R O
DH 13t0 18 System area = Use prohibited

12H

13H 19 Error code 0 R Q
14H 20 Selting range (CH1 to CH2) OH R

15H 21 Systemn area - Use prohibited

16H 22 Offset/gain setting mode offset specification 0 RW

17H 23 Offset/gain setting mode gain specification 0 RW

18H 24 Offset/gain adjustment value specification 0 RW

I I I I I I
D1H 209 CH2 User range setting gain value 0 RW
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> Example of Q62DAN Connection

Typical connection diagram of Q62DAN

External device

External device

™ Terminal .
number Signal name
1 V+ i 1
|
2 CH1 COM — -,—Lx-
t — — — — — —
3 I+
4 Empty
5 W+
'T
6 CH2 COmM
T I+ )1
il o —
8
to Empty
15
+24%
16 24\
17 24G
o
18 FG

~

External 24V
power supply

- Connection to Terminal "V+" and Terminal "COM" for analog voltage output
- Connection to Terminal "I+" and Terminal "COM" for analog current output

- Connection of +24V of external 24VDC power supply to Terminal "24V*, and 0V to Terminal "24G"
- For connection of external devices, use twisted-pair shielding wires.
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&F GX Works2

The GX Woarks2 can also support start-up of the D/A converter module.
This section uses the Q62DAN D/A converter module as an example to explain the screens and details of settings.

Setting Screens of GX Works2

New Module screen for Q62DAN
Make the following settings to add a module.

+Set the Module Type (from a pull-down menu)

+Set the Module Name (from a pull-down menu)

+Set the Mounted Slot No. (Slot No. of Intelligent Function Module)
+Set the Start XY address (XY address of Intelligent Function Module)

Module Selection
Module Type |Airslog Modue |
Moduie Hame |os2Dan -

Miount Posiion

Mounked Slot Mo, |3 = Acknowledge 1/ Assgnment

Iw Specfy start XY address | 0090 (H) 1 Slot Occupry [16 points]

Title Seiting
Title |

(513 I Cancel

Mounted Slot No. and Start XY address can be changed after being set.
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> Setting Screens of GX Works2

Switch Setting screen for Q62DAN

Depending on the usage of Q62DAN, select the output range (the output range of the channel
to be used for D/A conversion).

In the screen below, the output range of CH1 is set to 0 to 5V (Default: 4 to 20 mA).

Switch Setting 0090:Q6 2DAN

Output Range Setking
CH Output range HOLDJCLEAR Function |
cHL | otosy . x| CLEAR
CHZ 4 to Z0ma CLEAR

Synchronous Oukput Mode

[Nurrnei i asynchronous) Mode ;I
Resalution Mode Setting

[Nnrrnal Resolution Mode ;I
Drive Mode Setting

|N|:|rmai (Df& Corverter Processing) Mode ll

* This dialog setting is linked ta the Switch Setting of the PLC parameter.
Default vabue will be shown in the dislog
if the Swikch Setting of the PLC parameter contains an out-of-range value,

oK Cancel |
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| ]

> Setting Screens of GX Works2

Parameter setting for Q62DAN

- Enable the D/A conversion function of each channel before using.

Rl AN 1 g 0090.0620AN )-Parameter - |

Auto Refresh setting for Q62DAN

»  Digital value: Set the CPU device that stores the digital data to be transferred to Q62DAN.
»  Setvalue check code: Set the CPU device where a warning of Q62DAN is transmitted to.
»  Error code: Set the CPU device where an error of Q62DAN is transmitted to.

Display Fiter  [Desplay ) -
Tem | Hl | OHZ
- Basic setting Set the D/A conversion system.
I
/A conversion !D:El‘!t " ] 1 :Disabile

7 ] [PRGDTIe MAIN | Step (70 0090:062DAN - Auto_Refr...

Display Fiber. | Desplay 2l

=

Ttem

Digital value

- Transfer to CPU
Sat value chedk code
Ervor code

CHI CH2

—"’m““wm“"" The data of the specified device s transmitted to the buffer memory.

[0
The data of the buffer memory is ransmitted bo the specified device.

40
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> Intelligent Function Module Monitor Screen of GX Works2

)

Intelligent Function Module Monitor

This screen is used to monitor the values currently stored in buffer memories, ON/OFF status of X/Y signals, and others.

: Intelligent Function Module Monitor 1{0090:062DAN)

T
=l
=

[/0 Signal Monitar

Input Signalf-<):
todule READY
High resolution mode status flag

Operating condition zetting completed flag

Dffset/gain setting made flag
Channel change completed flag
Set value change completed flag
Synchronous oukput mode flag
Emor flag

Dutpat Signally';

CH1 Dutput enable/disable flag
CH2 Dutput enable/disable flag
Dperating condition setting request
|Jz=r range wiiting request
Channel change request

Set value change request
Synchionous outpul reguest
Error clear request

Currant Y alue

Device

idddraRs RKEUBPEEY

Data Type

Bit
Eit
Eit
Bit
Bit
Bit
Bit
Eit

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
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> Settings to Use Q62DAN

The settings by a personal computer to use Q62DAN are simulated.

- Configuration of the program example

Settings are made based on the following system configuration.

ox | ay | qs4 | @s2
: 42 | 42p | AD | DA
(Power 64 | B4 | (16 | (18

supply) points}| points) | points) |points)
Output
k equipment
{inverter)

Analog output

i ] Vafe—— Vil

N

OOOOOOOO

Y40 to YTF
| SFe—— X0 Hare——— 0 |
(X7 ¥EXE %@ X1 ¥ X1 X0] ) T
(TR 2 143
seoooeooe LEEE EEEE
S~ o w oW [ ADINPOT )
X0 to X3F R
SNCNCNONONONON O a
Qx42  : Input module 64 paints k
QY42P : Output module 64 points o

QE4AD : AD converter module 16 paints
QE4DA : DVA converter module 16 paints




kil PLC_Intelligent_Function_Module_ENG

> Sequence Program

Sequence Program Example

(1) Module configuration and /O numbers

The module configuration and /O numbers of the program example are as follows.

QB1P Qx | ay | os4 | Q82
=-A1 42 42P AD DA
el “CPUl (64 | (64 | (16 | (16

supply) paints)| points)| points) |paints)

slalalnw

! ! 1 N
X0 Y40  XKY80 Xao
(110 number) to to to ta

#aF ¥TF  KMYaF *MOF

(2) Auto Refresh

The Auto Refresh settings are as follows.

" w [PRGIWHte MATN 1| ep (5 0090:062DAN}-Auto_Refr.. | 1r -
Display Fiter, | Display All =
Thei CHI oz
= Trﬂllnhﬂhhm The data of the specified device is transmitted to the bulfer nvemory.
Digital waue Lo
- Transfer to CPU Thie data of the bulfer memory s transmitted Lo the specified device.
H 'f'ﬂlﬂ m Eﬂ e et e e e e ———— e ———— e
Error code {D40 ]
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> Sequence Program Example ) oo

The sequence programs used for this example are shown below.
The digital values to be used in Q62DAN are transferred to "D30" specified by Auto Refresh setting.

0 TI: j:ly (MO ) When X0 is ON, M0 is self-held {during D/A conversion).
A L N When X1 is ON, self-holding is cancelled,
b0
] —
L 90 o )| Y91 (CH1 output enable) is turned ON by turning on MO and X90
il i . (Module READY).
X2 CH1 digital value is specified (outputted by Auto Refresh from D30).
| ——[movP K000 D30 } When X2 is ON, 1000 is transferred to D30,
%3
{ | [MOVP k2000 030 X When X3 is ON, 2000 is transferred to D30.
o
— b——{MovP k4000 D30 k When X4 is ON, 3000 is transferred to D30,
{70 W ¥70is turned on during conversion output (output is indicated by LED). D)
¥OF
I} r When X9F (error detected by QE2DAN) is OM, the errar code
“ ! LMOVE e o1 } stored in D40 by Auto Refresh is saved in D100,
{71 N ¥71is turmed ON by turning ON X9F {error detected by QE2DAN).
- i - . J|  When X5is ON during XSF (error detected by Q62DAN) is ON,
{ 1l . YOF (error cancelled) is set.
28 { END ]|
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fi- MELSOFT Series GX Works2 ..

.ential Programs\inteligent UnitMnteligent Unit - [[PRG]Write MAIN 19 S5tep]

! Project Edit  Find/Replace  Compile  Wiew ©Onlne Debug  Diagnostics  Tool  Window  Help - 7 X
3 nn
MR Ale - IR LT RN W el ol AR R e s T B
o it [ — -
iee] | B2 B O O | B AR R AR Y I Ay Jmsmm'mlﬁl@l- 22
: Navigation T X ar [PRE]WriI:E MAIN 19 Step | % ] 1 -
Project ] -
] I I {'r.ll } =
[* 23 = G 2] ] Ab- -
+ Parameter
- Inkeligent Function Module { e 3
- 0090:Q620aN
A&, Switch Setting “ o ] _
=3 Parameter ! | | | | { e o o ]
Auto_Refresh
l_} Global Device Comment; -
WO RI10E O
+ Prograrn Setking L : - |
- pou i
= ﬂ':" Prograrm = =
H E] | ] | ] [ BCDP D13 K320 ]_
4K MAIN ' ' L
ﬂ':" Local Device Comment:
A Device Memory [=cT vaF ]
Device Initial Yalue S
vaF HAF
1 I I | I [-'!:.':T v ]
. [~ ]
L"il User Library Quit the parameter settings of GX Works2.
- Click [ *  to proceed.
| Connection Destination
s’
Enalish nlabeled QO&LUDH Hosk Skatian 15/195
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> Writing Sequence Programs and Parameters

written into the CPU module as Intelligent Function Module parameters.

(Online Data Operation

Together with the created sequence programs and set parameters, the "parameter settings" data set by GX Works2 are

Intelligent Function Module parameters selected in the "PLC Write" screen of GX Works2 are shown below.

Connection Channel List
| Serial Port. PLC Module Connection(LSE) System Image
2N e cwie e oo
il PLE Module |l | Execution Target Dataf I Yss )
Title |
3 edt pata Parameter+frogam | Selectall | Cancel Al Selections |
Module Mame Diata Mame Target Detal Last Changs Target Mamory Size
-z _- I I
= | JALC Data l\_"ﬂl‘lm
= kmﬂﬁwm File) =
b LIEEWT v 2012f06/07 10:53:47 2224 Bytes
- JDy Parmreter Cd
5Ptl:ﬂderwwl=.l'ﬂm:te PasswordfSwitch Setting o 2012/06/07 10:53:47 604 Bytes
N Irteligent Furction Module (initial Setting/A, .. L 201 Z/06/09 09:07 147 172 Bytes
= i) Global Devvice Comment L]
£ COMMENT 0 _Detsl | 200206/07 10:53:47
- 3 Device Memory Tl
Mram v 2012/06/07 10:53:48
Mecessary Setting( Mo Settmg | Aeeady St ) Sat F it ks neadad 1 Already Set )
Wirkting Size Free Yalume LUse Yolume
3,0008ytes b | 242,644 3,1168ytes Refrash |
Functions<< Execube Cose I
PLC Uiser Data Wirite Title Fumd F'LC Clear PLC Memory  Arrange PLC
ljpara:nn Mesmary
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@ X Checking the Operation of Q62DAN

)

check the operation of Q62DAN.

Let's learn how to operate Q62DAN using the parameters and sequence program written into the CPU module and how to

Checking by Intelligent Function Module Monitor of GX Works2

)

Let's learn how to monitor Q62DAN.

- Functions of Intelligent Function Module Monitor of GX Works2

i Intelligent Function Module Monitor 1({D090:062DAN)

[tem
[=] 140 Swgnal Moritar
= Input Signalf<):
Module READY
High rezolution mode stabus flag
Operating condition setting complsted flag
(ffzet/gamn setting mode flag
Channel change completed flag
Set walue change completed flag
Synchronous output mode flag
Emor flag
= Duwtput Signally]:

CH1 Output enable/dizable flag
CHZ Dutput enable/diszable flag
Operating condition zethng request
|Iser range writing request
Channel change request
Set value change request
Synchronous outpuk request
Ermor clear request

Cument Walue

Device

AEBBPERE LBKssBus

Data Tvpe

Bit
Bik
Bit
Bit
Bit
Bit
Bit
Bit

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

Connect a personal computer and check Q62DAN's operation status using Intelligent Function Module Monitor of GX Works2.

Intelligent Function Module Monitor can monitor the error status of Q62DAN and status of buffer memory and |/O signals.
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{EF MELSOFT Series GX Works2 ...ential Programs\inteligent UnitMnteligent Unit - [[PRG]Write MAIN 29 Step]

! Project Edit  Find/Replace  Compile  Wiew ©Onlne Debug  Diagnostics  Tool  Window  Help - 7 X
N ALe 3 PR e L I Y BRI P e E Iy

e | = SR ED O BB o | ) IE b L L) oo 06 | T b ) S KE sl ) T b o b T s o2 22
: Navigation X aH] [PRE]Read MAIN {Read Onl... ] 4 -

Project M x1 Y
] o
E'Ia' EEERE |33!' |§| | Jih' =
+ IME M0
+ Inteligent Function Maodule | |
4% Global Device Cormment
+ Program Setting Sl ”-'
o 4 | | | | {ra K
+ PioU 11 11 -
+- {2 Device Memory
™ Device Initial Yalue .
| | [ MoP K100 D30 ]
1T L
X3
I I [13 #2000 k] ]_
X4
I I [15 K400 D30 ]
{-,-'.'._| }
HaF
% Projeck H 11 [ P D40 gn] ]
| L
| o
L. User Library Quit Intelligent Function Module Monitor.

| Connection Destination

Click _* J to proceed.

| [=eT vaF
| L - ]‘ v

Enalish Unlabeled QO&UDEH Hosk Skation 412950

K5 WaF
|
1
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>m Checking the Operation of the Program Example

and high-speed switches.

Program Indication ON

* Use the monitoring function of GX Works2 to monitor.

Simulation. o

The operation of the CPU module and Q62DAN, which are programmed in this example, can be simulated.
Check how the data and analog outputs of Q62DAN change upon changing the start/stop switches and ON/OFF of low-, mid-

(Operation procedures) |

(1) Start switch is turned
from OFF to OM.
(2)Low-'mid-fhigh-speed
switches are turned
OMIOFF.

(3)5top switch is turned
from OFF to OM.
(Program indication)
Click an "Program
Indication OM™ button
"Restart” button

Back to the initial status
before commencement of

J N BRI TN BRI TN SRR TN SR TN

fpoennn

UEERUEERUERRUEERUEE
Start  Stop Low  Mid  High

(s

)

CPL module Intelligent function module
CO0ZHCPUY ) COEZ0AMND
I/} signal
X80 X80 READY
X481 X1
Sequence
pragram HaF XaF Error flag
=
Y¥a0 Y90 ?_';' Input
Y9 ¥91| OQutputenable 2 Output
[
el
YaF YAF |  Error clear = 1
= 2
Data reqgister Buffer memory E
D10 0 Conversion enable =
1 1] g
D30 T o |2 =
Refresh
D40 o ) 4
19 ]
[ %0 X1 x2 X3 x4 In operation

Inverter

Yaltmeter

Y70
Restart @
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@ XFEI What to Check When Q62DAN Does Not Work )

Check errors of Q62DAMN

Check the error codes caused in Q62DAN as described Section 2.5.1.
- Check using Intelligent Function Module Monitor of GX WorksZ2.
* Check the error codes and their details, then deal with them as described in the product manual.

Procedures for checking errors
Referring to the product manual, check the details of errors and normal/abnormal status of buffer memory and |/O signals,

and deal with the errors.

(1) Check for the error codes using Intelligent Function Module Monitor.

(2) Check the commands for outputs
Check the following in the buffer memory and /O signals of Q62DAN using Intelligent Function Module Monitor.

Data to be checked Details

Buffer memory Digital values of CHn Digital values from the CPU module should be stored.
If digital values are not stored, the sequence program and device
specifications should be corrected.

/O signals CHn output The output enable/disable flag should be ON.
enable/disable flag If it is OFF, the device specifications of the sequence program should be
corrected.

(3) Check the parameters for outputs

Check the settings of conversion enable/disable by using the method you learned in Section 2.2 concerning the

parameters of Q62DAN.
("Enable” should be set.)

Checking the status Q62DAN after error removal
Check that Q62DAN is working normally using the intelligent function module monitor.
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@XEM What to Check When Q62DAN Does Not Work

Screen of Intelligent Function Module Monitor
This is an example screen of Intelligent Function Module Monitor of GX Works2.

[tesm Cusent ' shos Dewvce Dats Typ=
= 1/0 Signal Monitor

= Irput Sigrall)
Module READY w a0 Bit
High resolution mode status flag - *a8 Bit
Dpetating condibon setting completed flag a9 Bit
Oifzat/gam setting mode flag - a8, Bit
Channel change completed flag - »a38 Bit
Set value change completed flag - »ac Bit
Synchionous output mode flag - 1] Bt
Emox flag — s 3 Bit

= Dutput Signally')
CH1 Dutput enable/disable flag Yo Bit
CH2 Output enable/dissble flag a2 Bit
Dpesating condibon setling request h§- =) Bit
Uzes range witing request a4 Bit
Channel change request Y98 Bik
Set value change request YaC Bt
Synchionous output reguest YD Bit
Emcr Clear naquest Y Bit

Details in the screen
(1) ltem The name of module information is indicated.

If the data type is detailed dialog/error code and warning code, an icon is indicated at the head of each item.

(2) Present value | The present value of module information is indicated. Character strings such as ON/OFF and values are

indicated.
(3) Device The devices assigned to module information are indicated.
(4) Data type The data type of module information is indicated.

In the case of detailed dialog/error code/warning code, their details can be checked.
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@ X summary of This Chapter )

In this chapter, you have learned:

- Specifications of digital/analog converter module (Q62DAN), control signals and functions of control data
- Setting screens of GX Works2 and screens of Intelligent Function Module Monitor

- Settings required to start up Q62DAN

- Sequence program to control the program example

- How to troubleshoot an error with Q62DAN

Please review the following important points.

Performance, specifications QB2DAN is a module that makes analog outputs (2 channels).

and usage of Q62DAN The output range can be selected from 0 to 5V, =10 to +10V, 0 to 20mA and 4 to 20mA.
Far the external output terminal, voltage (V) and current (1) are independent.
Settings by GX Works2 MNew modules can be added.

When new modules are added, the /O assignment must be set at the same time.

The switches of QG2DAN, parameters and Auto Refresh are set.

Switch settings such as the output range of QE20DAN (0 to 5V and 4 to 20mA) are impaortant,
High resalution mode and others can be set as necessary.

In parameters, DIA conversion enableldisable of CH1 and CHZ is set. The default is “disable”.

In Auto Refresh, devices on the CPU module side where digital values of CH1 and CH2 and error codes
are stored are set.

Sequence program If parameters and Auto Refresh are set by using GX Works2, the sequence program that controls Q&2DAN
processes the /O signals of QB2ZDAN, and reads and writes data to and from the device memories
specified by Auto Refresh.

Checking operation of The operation of QE2DAN iz checked by Intelligent Function Module Monitor of GX Works2.
Q62DAN The status of buffer memory of Q62DAN can also be checked by GX Works2.
If QA62DAN does not wark, the above functions are used to check error information.

Finally, please do the test to check your understanding.
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> Final Test )

Now that you have completed all of the lessons of the PLC Intelligent Function Module Course, you are ready to take the
final test. If you are unclear on any of the topics covered, please take this opportunity to review those topics.

There are a total of 9 questions (28 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without

clicking the Answer button. (Regarded as unanswered question.)

Score results
The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail

result will appear on the score page.

Comect Answers : 2
) _ To pass the test, you have to
Total Queslons - ? answer 60% of the questions
correct.
Percentage 22%
| Proceed | | Review | [ Retry |

+ Click the Proceed button to exit the test.
* Click the Review button to review the test. (Correct answer check)

» Click the Retry button to retake the test again.
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> Final Test 1 ) 0o

Place a check () mark against the type(s) that can be called an intelligent function module among the following
module types. (multiple selections allowed)

~  CPU module

—  Analog-digital (A/D) converter module
~  Input module, output module

—  Positioning module

—  Serial communication module

~  Power supply module

Answer ] [ Back ]
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> Final Test 2 ) 0o

The following sentences describe the intelligent function module. Select the appropriate option in each box to complete
the sentence.

1) Intelligent function modules that process sequential values such as voltage, current and temperature are

called (| —-Select— )

2) The || -Select— ¥ | ) acquires voltage and current (analog data) from external devices and

converts them into digital data.
3) Intelligent function modules that perform data communication between multiple PLC CPU modules or between

PLC CPU module and upper level computer on the network are called ( —Select—- ¥l

4) The intelligent function module that monitors the machine's operation and controls complicated movement of

the machine is called ( —Select— ¥

5) The movement of the machine is detected by encoders, and the (| —Select— v|)

acquires pulse signals from the encoders and counts the number of pulses.

Answer ] [ Back ]
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Final Test 3

Select the appropriate option in boxes (1) to (4).

Bit signal
e o

 RON—

—r
Word data — {4)

Intelligent CPU input (X}
function

module

Data register
(D}

PLC parameter

(1)_____-Select— v) (2)____—Select- v

(3)__ —Select- v (4)  —Select— v

Answer | | Back |

i External

e dEVicES
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Final Test 4

) oo

The following sentences describe the data transfer performed at intelligent function modules. Select the
appropriate option in each box to complete the sentence.

The (| --Select— v |)for controlling the intelligent function module are transferred by using buffer memory.

Data transferred via the buffer memory come from either the (| —Select— ¥ |) as commands,
or are output from (| -Select— ¥ |) to the CPU as a result of the process.

Data are communicated by (| —-Select— ¥ | ) as set with GX Works2 or by
programming using (| —Select— ¥ )

Answer ] [ Back ]
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> Final Test 5 ) 0o

Select the appropriate sentence that explains the I/O signals of intelligent function modules from the
following. (multiple selections allowed)

~  The I/O signals of intelligent function modules are transferred by Auto Refresh.

—  The IfO signals of intelligent function modules are transferred by sending and receiving bit (ON/OFF) signals
— toffrom the CPU module.

—  Among the I/O signals of intelligent function modules, the module receives "X" signals.

—  Among the I/O signals of intelligent function modules, the module receives "Y" signals.

Answer ] [ Back
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Final Test 6 ) 88

Intelligent function module devices enable programming of the intelligent function module buffer memory
in the same way as the device memory in the CPU module.

Complete a program to read data from buffer memory address "19" of the intelligent function module
(head I/O number: "X/Y090") and write the data into register "D10".

Buffer memory (Address)

Data register

D10 11 - 1 19(13H)

X0
I—H [ MoV (a1) \ (Q2) {Qa}]—l

Q1| vl Q2| v Q3| vl

Answer ] [ Back ]
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Final Test 7

) oo

The following sentences describe the D/A conversion characteristics (in normal resolution mode) of
Q62DAN. Select the appropnate option in each box to complete the sentence.

When the output range setting of "1 to 5V" is selected, the output voltage will be (| ¥ | )V for the input digital
value "0", and (| ¥ | )V for the input digital value "4000".

In this case, the output voltage for the input digital value "0" is called the (| -—-Select— | v ), and the output

voltage for the input digital value "4000" is called the (|_—Select— v ).

Answer ] [ Back
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Final Test 8

) oo

The following is a sequence program to control Q62DAN. Select the appropriate option in boxes (1) to (4).

Process defined with the program

- When X0 is ON, M0 is ON. When Module READY is turned ON, the CH1 output enable flag is turned ON.
- When the error occurrence flag is ON, the error code (data stored in D40) is transferred to D100.
- When X5 is ON while an emor is detected, the error clear request turns ON.

%0 X1
— | +F
MO
_|'”'P X0 - Ei H
1 | L
X - (2)|
(3) | | [ move k1000 D30 H
XOF (3)|
} { move D40 D100
p (4)]
{ ¥71 O+
X5 X9F - (4)
I | | T seT vor
XoF o -
} - [ rsT vor

Precondition
{ ™Mo )+ -Q62DAN is mounted in the slot of the
main base unit whose head /O address is

specified as "X/Y90".

—Select—

—Select—

—Select—

—Select—
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Test Final Test 9 ) 000

Select the correct method to check error codes caused in Q62DAN.

~  Use the PLC diagnosis screen of GX Works2.
Use the ladder monitor screen of GX Works2.
Use the Function Module Monitor of GX Works2.

Use the PLC parameters screen of GX Works2.

Answer ] [ Back
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Test Test Score ) L

You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Correct Answers : 0
Total Questions : 9
Percentage : 0%
Proceed | | Review | [ Retry |

You failed the test.
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=

b

You have completed the PLC Intelligent Function Module Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course will be useful in the future.

You can review the course as many times as you want.

Review | | Close
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