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® Safety Precautions @

(Always read before performing practical work.)

When designing systems, always read related manuals and give sufficient consideration to safety.

Pay due attention to the following points when performing practical work, and ensure correct handling of the
product.

[Practical work precautions]

(> DANGER

® Do not touch terminals while the power is ON. Failure to observe this may result in electric shock.

® \When removing the safety cover, either turn OFF the power, or ensure that sufficient attention is paid to safety.

/\ CAUTION

Carry out practical work in accordance with the instructions of your teacher.

Do not remove the demonstration machine, or make changes to the wiring.
Failure to observe this may result in a fault, malfunction, injury, or fire.

Turn OFF the power before attaching or removing the module.
Removing or attaching the module with the power ON may result in a module fault or electric shock.

If the demonstration machine emits an abnormal odor or noise, press the [Power] button or [EMERGENCY
STOP] button to stop the module.

If an error occurs, notify your teacher immediately.
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Introduction

This document is a schooling text created for the purpose of helping users understand the motion
controller developed to easily control multi-axis positioning.

This manual provides an overview of the Q motion controller, and describes how to specify data
settings to perform positioning, and create servo programs, mechanical support languages, and
sequence programs using a Windows computer and programming tool (MT Works2).

(Usable software packages and function specifications will differ depending on the model.)

| The following related manuals are available. |

(1)

(2)

3)

(6)

Model Model code
User's manual

e Q172D(S)CPU/Q173D(S)CPU IB(NA)-0300133 [1XB927
Describes the motion controller hardware (exterior, wiring, etc.).

Programming manuals

e Q172D(S)CPU - Q173D(S)CPU Common Edition IB(NA)-0300134 [1XB928 |
e SV13/22 (Q172D(S) / Q173D(S) Real Mode Edition) IB(NA)-0300136 [1XB930 |
¢ (Q172D(S)/Q173D(S) Advanced Synchronous Control Edition)

for SV22 automatic machine IB(NA)-0300198 |[1XB953 |
e Motion SFC Edition (Q172D(S)/ Q173D(S)) IB(NA)-0300135 [1XB929 ]

Describes parameters for positioning control, dedicated positioning devices, positioning methods,
and motion SFC, etc.

Software manual

e MELSOFT MT Works2 Installation Instructions BCN-B62008-364 [———]
Sequence programming manuals
e QCPU (Q mode) Common Command Edition SH(NA)-080809ENG
¢ QnUCPU User's Manual Function Description,

Program Basics Edition SH(NA)-080807ENG
e QnUCPU User's Manual Hardware Design, Maintenance &

Inspection Edition SH(NA)-080483ENG |13JR73 |
¢ QnUCPU User's Manual Multi-CPU System Edition SH(NA)-080485ENG [13JR75 |

Describes devices and all commands required to create sequence programs.

GX Works2 related manuals

e GX Works2 Version1 Operating Manual (Common Edition) SH(NA)-080779ENG  |13JU63
e GX Works2 Version1 Operating Manual (Simple Project Edition) SH(NA)-080780ENG |13JU64
e GX Works2 Version1 Operating Manual (Intelligent Function Unit Operation Edition)

SH(NA)-080921ENG  [13JU69

Technical document collections
¢ MR-J4-00B Servo Amp Technical Document Collection SH(NA)-030106 [1CW805
Describes SSCNET 111 (/H) servo amp handling and error displays, etc.
¢ MELSERVO-J4 Servo Amp Technical Document Collection (Troubleshooting Edition)
SH(NA)-030109 |[1CW808

SSCNET is an abbreviation of Servo System Controller Network.




Chapter 1 Overview
1.1 Motion Controller Features

(1)

(2)

&)

(4)

()

(6)

The motion controller has the following features.

Q PLC CPU and multiple CPU System

Processing loads can be balanced to realize a flexible system construction by
using the Q motion CPU module for complex servo control, and the Q PLC
CPU module for all other machine and information control.

Full range of controllers for all applications
The following motion controller models are available to suit the scale of the
systems required to perform multi-axis positioning.

(Multi-axis positioning function for 1

* Q172DSCPU
ti/ﬂi.axe.s) itioning function for 1 SSCNET IIIVH
- Q173DSCPU (Multi-axis positioning function for
to 32 axes)
- Q172DCPU (Multi-axis positioning function for 1
to 8 axes)
- Q173DCPU (Multi-axis positioning function for 1
to 32 axes)
e e p SSCNETII
« Q172HCPU (Multi-axis positioning function for
to 8 axes)
. (Multi-axis positioning function for 1
Q173HCPU {0 32 axes) )
« Q172CPU (Multi-axis positioning function for 1
to 8 axes)
i-axi PR . SSCNET
(Multi-axis positioning function for 1
* Q173CPU
to 32 axes)

Control is possible with an MR-J4-00B servo amplifier.

Servo motors can be controlled by externally connecting an MR-J4-[0B servo
amplifier with motion network SSCNET III/H.

(Using the Q172DSCPU or Q173DSCPU, up to 16 or 32 servo motors can be
controlled, respectively.)

High-speed serial communication with servo amplifiers is possible.
Servo data can be collected, changes can be made to servo parameters, servo
tests can be carried out, servos can be monitored, and mechanical system
programs can be monitored through motion network SSCNET I11/H high-speed
serial communication. Furthermore, SSCNET III/H communication offers a
maximum communication speed of 150 Mbps, accelerated command
communication synchronization of 0.22 ms, and high-speed, high-accuracy
positioning.

An absolute position system is possible.

An absolute position system is possible using servo motors equipped with
absolute position detector. (Zeroing is unnecessary even in the event of a
power outage.)

A Windows computer is used as the programming tool for positioning.
Motion SFC programming, servo control programming, monitoring, and
testing can be performed using a Windows computer and dedicated software
package.

Windows computer peripheral software package: MT Works2



(7)

(8)

(9)

Changes can be made to the operating system (OS).

A comprehensive range of software packages is available to suit all

applications, and the applicable OS can be written directly to the CPU built-in

Flash memory to realize a motion controller suitable for any machine.

Furthermore, functional upgrades to software packages are also possible.

1) SV13 for conveyance and assembly
SV13 can perform tasks such as 1 to 4-axis linear interpolation with
dedicated servo commands, 2-axis circular interpolation, 3-axis helical
interpolation, CP control (constant speed control), speed control, and
fixed-pitch feeding, making it ideal for equipment such as conveyors and
assembly machines.

2) SV22 for automatic machines
Multiple servo motors can be controlled simultaneously with a mechanical
support language, and cam control is possible using software, making
SV22 ideal for automatic machines and so on.

Motion controllers come preinstalled with SV22 when shipped.

Furthermore, the latest versions of the OS software for all motion controllers

can be downloaded from the Mitsubishi Electric FA site and then installed.

Mechanical support language (mechanical system program): valid only
for SV22

In the past, synchronous motion and cooperative motion were required for
industrial equipment and automatic machines, and these motions were
combined as an implementation tool.

This method used transfer mechanisms such as main shafts, which were the
driving forces, and gears, clutches, and cranks to drive output mechanisms
such as rotational motions, linear motions, reciprocating motions, and feed
motions,. This method was excellent in terms of synchronous and cooperative
motions, but was lacking in flexibility.

Separating the mechanical support language from the previous mechanical
combination, and using software to process machine mechanism motions has
led to improvements in the functionality and performance of the positioning
control used to control servo motors, and because this is an electrical method,
there are few mechanical limitations, facilitating a logical design.

Transfer mechanisms from main shafts to gears, clutches, transmissions, and
differential gears, and output mechanisms such as roller output, ballscrew
output, rotary table output, and cam output are shown in diagrams on
peripheral equipment screens, and simply by setting the respective module
parameters, synchronous and cooperative motions can be realized, facilitating
the easy construction of flexible control systems.

Consequently, mechanical parts such as main shafts, gears, clutches, cranks,
transmissions, differential gears, and cams can be significantly eliminated or
omitted, meaning lower costs and less wear.

Software cam: valid only for SV22

By replacing the cam mechanism for which synchronous control was being

performed mechanically with software, and then setting synchronous control

parameters, the following features can be obtained by synchronizing control

with input axes.

1) Cam curved line data can be created easily with cam curved line creation
software, eliminating the need to manufacture cam parts.

2) Cams can be replaced easily by changing the cam No. from the motion
SFC program or sequence program.

3) There is no need to consider the wear or short life characteristic of cams.



(10)

(11)

(12)

(13)

Teaching function
Gauging servo programs can be created with the current value teaching
function.

Limit switch function

This function outputs ON/OFF signals corresponding to the data range for
watch data set for each output device (X, Y, M, L, B).

Output devices for up to 32 signals can be set.

Peripheral I/F (Ethernet)
With the peripheral I/F built-in motion CPU, connections can be made to a wide
range of devices such as GOT and COGNEX vision systems via Ethernet.

Support for 4 million pulse synchronous encoder as standard

The "Q171ENC-W8" 4 million pulse synchronous encoder is supported as
standard, meaning significant improvements in synchronized operation
accuracy (16 times higher than previous system). High-accuracy control can
be achieved in combination with an MR-J4-B servo amplifier (standard motor
resolution of 4 million (22-bit) pulses).



1.2 Control Overview
1.2.1 Real mode control for SV13 conveyance and assembly/SV22 automatic

Start program No. setting 3) Servo motor

machines
(a) Systems using servo motors are controlled directly with a servo
program.
(b) Positioning parameters must be set, and servo programs and motion
SFC programs must be created.
(c) The procedure when performing positioning control is as follows.
1) Issue a motion SFC program start request with a sequence
l program SFCS command.
2) Perform positioning control with the specified motion SFC
program.
3) Servo motors are controlled.
QPLC CPU Q motion CPU
: r Sequence program ] : | Motion SFC program |
2) Servo
; |—|DP.SFC|S | | v : D { Transfer (KO) ) amplifier
! Motion SFC ] |
i program start i [G100]
; request : M2049//Servo ON received?
; command !

[K10: Real]

Axis 1: 10,000 pls

Axis 2: 2,000 pls

Combined speed: 30,000 pls/s

*1 Motion SFC programs can also be started
automatically by specifying a parameter
setting.

*2 Using the SVST command, servo programs
can also be started directly without a motion
SFC program.

1 1
i i
1 1
i i
i i
; i
i :
i i
i i
1 !
i i
1 !
i i
i i
:l Servo program | ;
1 1
i i
i i
1 !
i i
i i
i i
i :
i i
1 !
i i
1 !
1 !
i i

Positioning parameters |

System settings

Fixed parameters
Servo parameters

Zeroing data

JOG operation data

Limit switches

Output data

i
i
1
1
1
1
1
!
! Parameter blocks
i
1
1
1
1
i
i
i
i




1.2.2 Advanced synchronous control for SV22 automatic machines

(a) Performs the same control by replacing the mechanism used to
perform mechanical synchronous control using devices such as gears,
shafts, transmissions, and cams with software.

(b) Synchronous control parameters are required in addition to the
positioning parameters, servo programs, and motion SFC programs
used in real mode.

(c) The procedure for positioning control with advanced synchronous
control is as follows.
1) Issue an advanced synchronous control motion SFC program
start request with a sequence program SFCS command.

2) The advanced synchronous control command generation axis
starts up.

3) Output synchronous control parameters to the servo amplifier for
each axis.

4) Servo motors are controlled.

< PLCCPU > < Motion CPU >

-
} | Motion SFC program \

automatically by specifying a parameter setting.

! |
i i ‘
: ; } »(_ Transfer - )
| ! |
1 1
;I I} op.sFes] . [ksoo[----" . |—|; | |
1 | ! [G300]
1 | | M10880//Performing synchronous control?
| ! |
i Motion SFC Start program i |
: program start No. setting : ! Servo proaram
X request : !
| command | | [K100: Command aeneration axisl
b ______1 ' 1 VF
. . ! Axis: 1
: Motion SFC programs can also be started ! Speed: #0 pls/s
i
|
|
|
i

Positioning control parameters |

System settings

Fixed parameters

Servo parameters

Parameter blocks

Limit switches
Output data

» Zeroing is not possible with advanced synchronous control, and therefore zeroing data is not used.
» Advanced synchronous control JOG data operation is controlled with JOG operation data set in the
command generation axis parameters. Servo
amplifier

3)

4)

.
| Servo motor




1.3 System Startup Requirements

The steps inside the boxes with unbroken lines must be carried out.

The steps inside the boxes with broken lines should be carried out as

required.

Refer to Chapter 8 for details on system startup.

Motion controller device selection
system assembly, wiring

Select devices such as the Q PLC base, power supply modules, Q motion
CPU, Q PLC CPU, motion module, servo amplifiers, servo motors, and cables,
and assemble and wire the system.

Register the software package (MT Works2, MR Configurator2, GX Works2).

| Create with GX Works2.

": Create with GX Works2.

2 | To Windows computer
Software package registration
| 3 | aPLC CPU mutiple CPU settings
{4 _1 Sequence program creation ____ _
| 5 | Datawriting to the @ PLC CPU

| Write the sequence program and computer parameters at the computer.

: Create cams when SV22 is used, and using cams for the output module.

Start the software package used, and then create a new project.

Create system basic settings, multiple CPU settings, the Q PLC base, motion
module, servo amplifiers, servo motors, axis numbers and so on as the motion
controller system.

« Set unit settings, travel value per pulse, stroke limit values, etc.

+ Set the rotation direction, auto tuning, etc.

« Set the zeroing direction, method, address, speed, etc.

* Set the JOG speed limit value, parameter block numbers, etc.

* Set the speed limit values, acceleration/deceleration time, torque limit values,
etc.

(Set servo parameters at MR Configurator2 started from MT Works2.)

: Set only when using the limit switch output function.
1

Create and set when using SV22.

Use Ethernet to connect to the Windows computer, and use Ethernet,
RS-232C, or USB to connect to the Q PLC CPU.

Register the OS using the installation procedure at the servo menu screen.
(Performed only once when constructing the system. SV22 comes
preinstalled.)

Write the motion SFC program, servo data, servo program, mechanical system

program, synchronous control parameters, and cam data.

Press the Q PLC CPU [RESET] button.

7 SV13, SV22 startup (new project
creation)
8 | System settings creation
Servo data creation
* Fixed parameters
» Servo parameters
9 | « Zeroing data
» JOG operation data
» Parameter blocks
| il bl T mmmsmmsme=- 1
I 40 ! Servo data creation
! | * Limit switch data
| 11 | Motion SFC program creation
i~ I Mechanical system program creation 1
1 12 1 Synchronous control parameter :
\___lseting_________________1
13 | Cable connection to Q motion CPU
14 Registering the OS in the Q motion
CPU
15 | Data writing to the Q motion CPU
| 16 | Resetting the Q PLC CPU
17 Running the Q PLC CPU, Q motion
CPU

Press the Q PLC CPU, Q motion CPU [RUN] button.



Chapter 2 Function Description

This section describes the system functions.

2.1 Specifications List
211

Motion control specifications list (SV13/SV22)

Model

Comparison item

Q173DSCPU Q172DSCPU

External dimensions [mm]

120.5(H) x 27.4(W) x 120.3(D)

Number of control axes

Max. 32 axes (Max. 16 axes per system x 2) Max. 16 axes

No of equipped motion
related modules

Up to 2 x Q172DLX modules can be

Up to 4 x Q172DLX modules can be used.
used.

Up to 6 x Q172DEX modules can be used.

Up to 4 x Q173DPX modules can be used. "

SV13
Operation cycle
(default)

0. 22 ms/1 to 4 axes
0. 44 ms/5 to 10 axes
0. 88 ms/11 to 24 axes
1. 77 ms/25 to 32 axes

0. 22 ms/1 to 4 axes
0. 44 ms/5 to 10 axes
0. 88 ms/11 to 16 axes

Sv22

0. 44 ms/1 to 6 axes
0. 88 ms/7 to 16 axes
1. 77 ms/17 to 32 axes

0. 44 ms/1 to 6 axes
0. 88 ms/7 to 16 axes

Interpolation function

Linear interpolation (max. 4 axes), circular interpolation (2 axes),
helical interpolation (3 axes)

Control mode

PTP (Point To Point) control, speed control, speed position control, fixed feeding,
constant speed control, fixed-pitch feed, fixed position stop speed control,
speed change control, high-speed oscillation control, speed/torque control,

synchronous control (SV22)

Acceleration/deceleration
processing

Trapezoidal acceleration/deceleration, S-curve acceleration/deceleration,
advanced S-curve acceleration/deceleration

Compensation function

Backlash compensation, electronic gear, phase compensation (SV22)

Program language

Motion SFC, dedicated commands, mechanical support language (SV22)

Servo program capacity

16 k steps

Number of positioning points

3,200 points (indirect designation possible)

Peripheral I/F

USB/RS-232/Ethernet (via PLC CPU),
peripheral I/F (motion CPU control)

Zeroing function

Proximity dog method (2 types), count method (3 types), data set method (2 types)
dog cradle method, stopper stopping method (2 types), combined use with limit switch,
scale home position signal detection method
(Equipped with zeroing retry function, home position shift function)

JOG operation function

Yes

Manual pulse generator
operation function

3 modules can be connected (when using Q173DPX)
1 module can be connected (when using motion CPU built-in interface)

Synchronous encoder
operation function

12 modules can be connected (when using SV22)
(Q172DEX + Q173DPX + motion CPU built-in interface)

M-code function

Equipped with M-code output function
Equipped with await M-code completion function

SV13

32 output points
Watch data: motion control data/word device

Limit switch output

function SV22

64 output points x 2 settings
Output timing compensation
Watch data: motion control data/word device

ROM operation function

Yes

Absolute position system

Compatible by inserting battery in servo amplifier.
(Absolute system/incremental system can be specified for each axis.)

Number of SSCNETIII(/H)
systems 2

3 3

2 systems ’ 1 system ’

*1: This is the number of modules if using an INC synchronous encoder (when using SV22). Only one module can be
used if connecting a manual pulse generator.

*2: SSCNET compatible servo amplifiers cannot be used.

*3: SSCNET III and SSCNET II/H cannot be used together within the same system. If using Q173DSCPU, SSCNET III
and SSCNET III/H can be set for each system.




21.2 Motion SFC performance specifications list (SV13/SV22)

(Operation control + transition)

Item Q173DSCPU/Q172DSCPU
Code total
(SFC diagram + operation control + 652 kb
Program capacity transition)
Text total 668 kb

Motion SFC program

Number of motion SFC programs

256 (No. 0 to 255)

SFC diagram size/program

Max. 64 kb (inc. SFC diagram comment)

Number of SFC steps/program

Max. 4,094 steps

No. of selection branches/branch 255
No. of parallel branches/branch 255
Parallel branch nest Max. 4 types

Operation control
Program (F/FS)
/

transition
program (G)

Number of operation control
programs

F (one-time execution type)/FS (scan execution type)
4,096 in total (F/FSO to F/FS4095)

Number of transition programs

4096 (G0 to G4095)

Code size/program

Max. approx 64 kb (32,766 steps)

Number of blocks (lines)/program

Max. 8,192 blocks (if 4 steps (min.)/block)

Number of characters/block (line)

Max. 128 single-byte characters (inc. comment)

Number of operands/block

Max. 64 (operand: constant, word device, bit device)

() nests/block

Max. 32 types

Operation control Calculation method, bit conditional expression,
Running program branch/iteration
form Transition Calculation method, bit conditional expression,
program comparison conditional expression

Number of simultaneous execution
programs

Max. 256

Number of simultaneous active steps

Max. 256 steps/all programs

Normal tasks Execution during motion main cycle
Fixed Execution every fixed cycle
Execution specifications Event cycle (0.22 ms, 0.44 ms, 0.88 ms, 1.77 ms, 3.55 ms, 7.11 ms, 14.2 ms)
E . tasks External Execution when turning set inputs ON out of 16 interrupt module
xecution . )
t (Mask interrupts QI60 inputs
asks ;
possible) PLC
. Execution with interrupt command (D(P).GINT) from PLC
interrupts
NMI tasks Execution when turning set |npu.ts ON out of 16 interrupt module
QI60 inputs
Number of inputs/outputs (X/Y) 8,192
. 256
Number of actual inputs/outputs (PX/PY) (Motion CPU built-in interface (4 inputs) + /O module)
Number of internal relays (M) 12288
Number of link relays (B) 8192
Number of annunciators (F) 2048
Devices Number of special relays (SM) 2256
(Motion CPU built-in Number of data registers (D) 8192
portion only) - -
(inc. dedicated positioning Number of link registers (W) 8192
devices) Number of special registers (SD) 2256
Number of motion registers (#) 12288
Number of coasting timers (FT) 1 (888 ps)

Multiple CPU area devices

Max. 14336 types ~

*: The number of devices that can be used differs depending on the system settings.




2.1.3 System configuration device list (SV13/SV22)

(1) Motion controller OS software

Model
Application " "
Q173DSCPU Q172DSCPU
For conveyance and assembly (SV13) SW8DNC-SV13QJ SW8DNC-SV13QL
For automatic machines (SV22) SW8DNC-SV22QJ SW8DNC-SV22QL

*1: The motion controller OS software (SV22 (advanced synchronous control method)) is already
installed when the product is shipped.)
The latest OS software can be downloaded from the Mitsubishi Electric FA site.

(2) Peripheral software package

Software name Model

MELSOFT MT Works2 (MT Developer2 *1) SW1DNC-MTW2-J

*1: This programming software is included in motion controller engineering environment "MELSOFT MT
Works2".

(3) Related software packages
(a) PLC software packages

Software name Software package name

GX Works2 SW1DNC-GXW2-J

(b) Servo setup software package

Software name Software package name

MR Configurator2 SW1DNC-MRC2-J




2.2 System Configuration Diagrams

2.21

J

Panel computer

PERIPHERAL I/F

Refer to the User's Manual for details on wiring.

Main base unit
(Q3LIDB)

Q173DSCPU/Q172DSCPU system

Motion CPU control module

PLC CPU/
motion CPU

RN AYTRIAL anal

input madule

CPU

Qe1p  |2UPER170DS
CPU

: ]
O—1 @@

AC100.200V

Q160 |QXOO|QYOD |Q6CIAD @172DLX
7

L

>

-
y

mManusl pulse
ator
mbut maoduls

gener:

1/0 module, intelligent
function module

-
)
o
m
>
=2
=
)
[~
)
>

(PC/AT compatible)

USB/RS-232/
Ethernet *!

Battery (Q6BAT) ——

Emergency stop input cable
(Q170DEMICBLCIM)

EMI emergency stop input (24 VDC)

Expansion base module
@

Expansion cable

(QcmIB)

F e supply g

moduls

Max. 7 stacks

O [

(MR-HDPO1)

Serial ABS synchronous encoder cable
(Q170ENCCBLCIM)

Three manual pulse generators/module

Two serial ABS synchronous encoders/module

(Q171ENC-W8)

External input signal

No. of inputs

‘FLS: Upper stroke limit

‘RLS: Lower stroke limit

-STOP: Stop signal

‘DOG/CHANGE: Proximity dog/speed, position

control switching

’ No. of inputs for 8

axes/module

Analog input/output
Input/output (max. 256 points)

4|Exlernal interrupt output (16 points) |

(i) Manual pulse generator/INC
synchronous encoder: 1

External output signal

* Upper stroke limit

* Lower stroke limit

|+ Stop signal

I Proximity dog/speed, position control
switching

(4 points)

|Gen5ra|—purpose input signalimark detection input signal

SSCNET IlI cable
| (MR-J3BUSCIM (-A/-B))

System 1 SSCNETII (/H) (CN1)

System 2 SSCNETII (/H) (ON2)

v

d16 L do1

d16

A

v

Servo amplifier external input signal

« Proximity dog/speed, position control
switching

« Upper stroke limit

« Lower stroke limit

*1:

%‘ %AI
— MR-J3(W)-CJB/MR-J4(W)-[1B servo amplifier—/

(Q173DSCPU: 2 systems (Max. 32 axes (max. 16 axes/system))
(Q172DSCPU: 1 system (Max. 16 axes)

Ethernet: QnUDE(H)CPU only
RS-232: QnUD(H)CPU only

/\ CAUTION

® If the operation performed when an error occurs and the system safe direction operation differs for
the controller and servo amplifier, construct a countermeasure circuit outside the servo ampilifier.
® Use parts used in the system (other than controller, servo amplifiers, servo motors) with rating and

characteristics suited to the controller, servo amplifiers, and servo motors.

® Set parameter values applicable to the controller, servo amplifier, servo motor, regenerative resistor
models, and system application. Safeguards may fail to function if settings are specified incorrectly.




2.3 Name of Each Part

This section describes the names and settings of all Q172DSCPU/
Q173DSCPU parts.

(1) Names of Q172DSCPU/Q173DSCPU parts

Battery cover open Q172DSCPU front Q173DSCPU front

(] (1
Q17308CPU Q172DSCPU Q173DSCPU

8L
STOP__RUN

/C_\)‘_ @! ‘I‘!
i m “— 16)
o | |l .
N B @
=
||l I
@ 17) PULL
e &1 -
(] I e
LK 20) — 8) _8)
U
H H 10) Side Bottom
N *
Ll o d
TN nN N O J:L
I
[
| &L ™
I
T =
: - | T
12) I==l=l=l=l=T ==l ) [ 1]
[? g e 1]
9 A =

18) 19)



No. Item Function
1) | 7-segment LED Displays the operating status and error information.
For function selection 1 . . . . .
2) Rotary switch (SW1) 3 Stetj the operation mode (normal operation mode, installation mode, ROM operation mode,
etc.
For function selection 2 o Swi ; p ; . ngn ngn
3) Rotary switch (SW2) Switch settings are specified with 0 to F. (Default: SW1 "0", SW2 "0")
* Used for RUN/STOP. (Default: STOP)
4) | RUN/STOP switch RUN : Runs the motion SFC program (SV13/SV22).
STOP: Stops the motion SFC program (SV13/SV22).
. * Performs an emergency stop for all servo amplifier axes together.
Emergency stop input
5) | connector EMD) EMI ON (open) : Emergency stop
EMI OFF (24 VDC input) : Cancels emergency stop
6) | SSCNET III CN1 connector | Connector used to connect with the first system servo amplifier (for 16 axes).
7) §,§CNET IIT CN1 connector Connector used to connect with the second system servo amplifier (for 16 axes).
8) | Serial No. indication Indicates the serial No. on the rating plate.
9) | Module attachment lever Used to attach modules to the base module.
10) | Module securing hook ™ Hook used to secure the module to the base module. (Helps when performing module attachment.)
11) | Module securing screw Screw used to secure to the base module. (M3 x 13)
12) | Module securing protrusion Protrusion used for securing to the base module.
13) | Battery connector (BAT) ®° Connector used to connect to battery holder module Q170DBATC.
For communication interface with peripheral ltem Specification
devices
* Bottom LED Data transfer speed 1108 mgp:/
Flashing : Accessing peripheral devices N P
14) | Peripheral I/F connector ON : Not accessing peripheral devices ..g Communication mode Full duplex/
* Top LED 5 half duplex
Data transfer speed F | Transfer method Base band
ON : 100 Mbps
OFF: 10 Mbps Cable length Max. 30 m
15) | RIO connector Connector used to connect to safety signal module (Q173DSXY).
Connector used for manual pulse generator/INC synchronous encoder connection, and to input
16) | Built-in interface connector general-purpose input signals/mark detection input signals. (Voltage output/open collector type,
differential output type)
17) | Battery connector Connector used to connect to the battery (Q6BAT).
18) | Battery holder Holder used to hold the battery (Q6BAT).
19) | Battery cover Cover for battery (Q6BAT) protection
5 Battery (Q6BAT) for program, parameter, motion device (#), latch range device, and absolute
20) | Battery o h
position data protection.
*1: Always use an external forced stop input cable (sold separately). If not used, it will not be possible to clear emergency stop
conditions.
If preparing your own external forced stop input cable, ensure a cable length of 30 [m] or less.
*2: In order that the weight of the SSCNET III cable is not applied to the SSCNET III connector, store the cable in a duct, or secure the
part near the motion CPU with a cable tie.
*3: Q173DSCPU only
*4: This helps when attaching modules to the main base module. Always secure modules to the main base module with the screws
provided.
*5: Always use a battery.

If the battery is not inserted properly, programs stored in the motion CPU built-in SRAM, parameters, motion device (#), latch range
device, and absolute position data will not be retained.



(2) 7-segment LED display

The mode display turns ON or flashes based on the combination with each

error.
Item 7-segment LED Remarks
Initialization (until RUN/STOP is displayed) takes
) N x| approximately 10 seconds.
"' [ K] If stopped with the initialization display, turn the
- - e system power from OFF to ON. If the same
l Initialization item diti . tion CPU modul
display condition occurs again, a motion module
- e hardware error is likely.
! ..‘ ..‘ Contact your nearest system service center, dealer,
) L' A' A' or branch, and describe the abnormal startup
When starting condition (LED indicator).
| q :' : : Initialization item
- - display With the power ON, initialize the safety monitoring
I (When using safety | function and perform self-diagnosis.
Nl ( monitoring This takes approximately 15 seconds.
- function)
Py} {
When normal " flashes This flashing symbol indicates normal CPU
W N ’ operation.
Installation mode ) ) - "INS" lights up This mode is used to install the motion controller OS
[ [ K] ‘[. "o flashes. software via the computer.
RAM operation ‘ This mode is used to perform operation with the
mode P "333" flashes. user program and parameters stored in the motion
o i £ CPU built-in RAM.
eration
mgde This mode is used to run the motion controller after
ROM operation "-"‘ lights up booting the user program and parameters stored in
mode . v "o " flashes. the motion CPU built-in FLASH ROM to the motion
CPU built-in SRAM.
.v .v .v‘ A "STOP" condition occurs when the PLC ready flag
STOP () '- "STP" lights up. (M2000) turns OFF.
- Stops the motion SFC program (SV13/SV22).
A "RUN" condition occurs when the PLC ready flag
RUN '- e ’-' "RUN" lights up (M2000) turns ON.
- Runs the motion SFC program (SV13/SV22).
age N\
Initial . . ‘ N "y . .
(2.7 V or less) ’-' ) ( BT1" lights up. Displays when the battery voltage is 2.7 V or less.
Battery ] -
error . - e
ang Sfcl)llfel}ess) :-‘ : ’-‘ "BT2" lights up. Displays when the battery voltage is 2.5 V or less.
N . -
. N N N The mode changes to installation mode when the
nMoc:tliggtgﬁg(tjroller OS software - :-: - : : - : : - "A00Q" flashes. motion controller OS software has not been
BN R installed.
B R
"‘ ( " "AL" flashes 3 Motion CPU system setting error
Svstem setting error < > times. Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion
y 9 | Control Programming Manual (common edition)" for
) (] ( "L01" lights up. details.
R N R
. .." S u 'k
DU b ["AL"flashes 3 _
‘ ‘ times Motion CPU servo error
Servo error < ) ' Refer to the programming manual for the OS
A software used.
D ] ( S01" lights up.
DRI N RN |
Hardware error or software error.
WDT error "..." lights up. Refer to the programming manual for the OS
. . . software used.




Item 7-segment LED Remarks Item
.." )
,‘ Ch "AL" flashes 3
' ) times.
I ¢ ["A1"lights up.
) ( (esrg:;dlagno&s Multiple CPU system setting error
Self-diagnosis error ) Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion
(Multiple CPU related error) v Controller Programming Manual (common edition)"
- " The 4'-d|g|t'error for details.
- code is split up and
P N displayed twice.
(The example on
. ) the left is for error
code [3012].
(3 [3012].)
CLn
POINT |

1) If an error is indicated at the 7-segment LED, check the error code

and so on at MT Works2.
2) For error details, refer to the MT Works2 motion error monitor, or

the error list in each programming manual.

(3) Rotary switch allocation

(a) Function selection 1 rotary switch (SW1)

Rotary switch Setting Mode Details
07 0 Normal mode Normal operation mode
O
N [
(&) ~
Lo
68l A Installation mode Used to install the motion controller OS software from MT Works2.
*: Settings other than the above are prohibited.
(b) Function selection 2 rotary switch (SW2)
Rotary switch Setting Mode Details
0 RAM operation Normal operation mode
mode (Functions with motion CPU built-in SRAM settings data and parameters.)
$07 6 ROM operation Functions with settings data written to the motion CPU built-in FLASH
Q‘O 9@ mode ROM and parameters.
(&) ~
& &
et Ethernet IP address . .
6gL 8 Display mode This mode displays the Ethernet IP address.
C SRAM clear SRAM O clear
*: Settings other than the above are prohibited.
CAUTION |

® |f changing the rotary switch setting, always turn the multiple CPU
System power OFF beforehand.




Chapter 3 Q PLC Multiple CPU

I/0 unit and special function unit sequence control, and calculation with
application commands and dedicated commands is performed with sequence
programs.

Furthermore, they are also used to execute SFCS (motion SFC start request)
commands used to start motion SFC programs, GINT commands used to
perform interrupts for motion CPUs, DDRD and DDWR commands used to
perform direct device reading and writing for Q motion CPUs, SVST
commands used to issue servo program startup request, CHGA current value
change commands, CHGV speed change commands, and CHGT torque limit
value change commands.

This is described as Q172DSCPU specifications in this chapter.
(Refer to Appendix 8 for details on GINT, DDRD, DDWR, CHGA, CHGV, and
CHGT commands.)



3.1 Multiple CPU System

The multiple CPU system incorporates multiple (max. 4) Q PLC CPU/Q motion
CPUs on a main base unit, and is used to control 1/0O units and intelligent
function units with each Q PLC CPU/Q motion CPU.

Processing loads can be balanced by using the Q motion CPU unit for complex
servo control, and the Q PLC CPU unit for all other machine and information

control.
3.1.1  Multiple CPU system settings
With the multiple CPU system, it is necessary to set (control CPU settings)
which I/O modules and intelligent function modules are to be controlled with
which Q PLC CPU/Q motion CPU, and the number of installed Q PLC CPU/Q
motion CPU units for all Q PLC CPU/Q motion CPUs.
(The multiple CPU setting method is described in section 8.3.2.)
CPU 0 1 2 3 4 5 6
— ~N
-~ ~ (q\]
%: ~ 2 * = o o
S - o | = = = = = | = E
22 & [S|5|5|22|5]5)2
e lo |€ls]|s|2|lE2]lz335]|3
% | ° a a2 | 5 = al|lals
€] a
..................... Controlled CPU
l T T T T No. setting
Controlled with Q PLC
CPU (No.1) sequence
program.
Controlled with Q motion CPU (No.2)
motion SFC program.
Initially, the Q motion CPU compares the parameters in the following table
against the No.1 Q PLC CPU. An error occurs if there is a mismatch, and
therefore the following parameters must be made to match.
Parameter
No. Comparison item . Remarks
Name at Q motion CPU Name at Q PLC CPU
Compares only the unit
1 ] Unit control CPU No. Motion slot setting Control CPU | No. set at Q motion
CPU.
I/0
2 Total base qty assignment ) )
Base No. . settings . . No comparison r'n.ade if
Base settings Basic settings | no settings specified at
3 |Base No. of base QPLC CPU.
slots
No. of
4 | No. of CPU module multiple No. of CPUs
CPUs
5 Operation mode when CPU | Multiple CPU | Operation Multiple CPU | Operation
stop error occurs settings mode settings mode
Automatic Refresh
6 | No. of automatic refreshes refresh .
- settings
settings




3.1.2 QPLC CPU, Q motion CPU installation locations

Up to four PLC CPU modules or motion CPU modules can be installed from
the main base unit CPU slot (slot to right of power supply module) to slot 2.
Motion CPU modules cannot be installed in CPU slots.

With multiple CPU combinations, CPU No.1 must be a PLC CPU module.
There are no restrictions in the installation order for CPU module No.2 to No.4.

*

: If using in combination with high-performance model CPU modules, process
CPU modules, computer CPU modules, or C language controller modules, refer
to the manual for each CPU module.

CPU module installation example

No. of CPU module installation location
CPUs
[CPUT O T 1T T2 ]
=~ |anUDOI[017E3DS
5 = | CPU [ CPU _ _
=
No.1 No.2 No.3 No.4
[CPUT O T 1T T2 ] [CPUT O T 1 T2 ]
= |onupcoja17cpganub = |onupC1{017EIDSA17CIDS
3 =5 CPU | CPU | cPU = | cPU | CPU | CPU _
3 =
| ' | - .
No.1 No.2 No.3 No.4 No.1 No.2 No.3 No.4
[CPUT O T 1T T2 ] [CPUT O T 1T ]2 | [CPUT O T 1T T2 ]
= |onupO|a17cpganunO} cPU = |anupcfe17cDS17EDS GnUDCT = |anUDO[01703DS@17EDS017E3DS
4 = CPU | CPU | cPU /foa”‘ = CPU | CPU | CPU | CPU = | cpu | cPu | cPU | cPU
z 7 = =
P e o
No.1 No.2 No.3 No.4 No.1 No.2 No.3 No.4 No.1 No.2 No.3 No.4
[CPUT 0 [ 1T [ 2 | SlotNo.
A vacant slot can be added for additional CPU modules in the future. Set the
number of CPUs, including the vacant slot, in the multiple CPU settings, and
set the type for the slot to be left vacant to "CPU (Vacant)" in the CPU settings.
EXN)[CPU] O [ 1 [ 2 ] EX2) [¢PU] 0 [ 1 [ 2 | EX3) [cCcPUT O [ 1 [ 2 ]
= [onUpofCPU a17CIg = [owoD] cPu TR170IDg CPU = Ojceru cputonuns
g CPU vacaE CPU g CPU vaceln GPU vacan % CPU vacap vaceln CPU
= % = = N
= = S
[N O O
No.1 No.2 No.3 No.4 No.1 No.2 No.3 No.4 No.1 No.2 No.3 No.4



3.1.3 1/O numbers

With the multiple CPU system, the number of slots set in the computer
parameter multiple CPU settings is occupied by Q PLC CPU/Q motion CPUs.
The 1/0 numbers for I/O modules and intelligent function modules installed to
the right of the slots occupied by Q PLC CPU/Q motion CPUs begin with "OH",
and are numbered sequentially from left to right.

Q PLC CPU: If the number of CPUs is set to 2
01234567

—

ower supply

FLC GPU
rnotion CPLU

p
Q2
]

> » |/O No.: OH

Q motion CPU 1I/O numbers are unrelated to Q PLC CPU I/O numbers. The Q
motion CPU 1/0O numbers are those set in the Q motion CPU system settings.
(/O numbers for modules controlled by Q motion CPUs are indicated by
PX/PY.)

Allocating Q motion CPU control module /0 numbers to Q PLC CPUs is
meaningless.

It is generally recommended that I/O numbers be common to all CPUS, and
that they are set sequentially.

No.1 No.1 No.2 No.2 No.3 No.3
control control control control control control
CPU 1 CPU 2 CPU 3 module module module module module module
QO3UDCPU | Q172DSCPU | Q172DSCPU 9X41 QY41 QX41 QY41 9X41 QY41

X0~X1F | Y20~Y3F | PX0~PX1F |PY20~PY3F| PX0~PX1F [PY20~PY3F
or or or or
PX40~PX5F|PY60~PY7F |PX80~PX9F|PYAO~PYBF

Power supply

If setting Q motion CPU control modules when allocating Q PLC CPU 1/O
numbers, refer to the following table and set. (With the Q172DLX, Q172DEX,
and Q173DPX, intelligent function modules occupy 32 points on Q PLC CPUs.)

Module Type No. of points Remarks
Input module Input Set based on module. |* Set the control CPU
No. applicable to the Q
Output module Output Set based on module. motion CPU.

Mix of input/output modules Mix of inputs/ Set based on module. (Required) .
outputs * Type and No. of points
Analog input module Analog input settings may be
omitted.
Analog output module Analog output |16
Interrupt module (QI60) Interrupt
Q172DLX (servo external signal input) Intelligent 32

Q172DEX (synchronous encoder input) Intelligent 32

Q173DPX (manual pulse generator input) | Intelligent 32




POINT |

With the Q172DLX, Q172DEX, and Q173DPX, Q motion CPU modules
cannot be installed in main base unit CPU slots or in I/O slots 0 to 2. If
mistakenly installed, the main base unit may be damaged.

01234567

Fower supply

—

)

Q172DLX/Q172DEX/Q173DPX

Please note that with Q172DLX/DPX, modules can be installed in expansion
base units, however, this is not possible with the Q172DEX.




3.1.4 CPU shared memory

(OH)
to
(1FFH)
(200H)
to
(7FFH)
(800H)
to
(FFFH)
(1000H)
to
(270FH)

(2710H)
to
(5FOFH)

CPU shared memory is memory used to transfer date between CPUs in the
multiple CPU system, and has 24,335 words from OH to 5SFOFH.

CPU shared memory has a "self CPU operation information area", "system

area’,

user setting area", and "multiple CPU high speed transmission area".

The CPU shared memory configuration, and whether or not data exchange
from self CPUs using CPU shared memory with a program is performed is
shown in the following table.

0

511
512
to
2047
2048
to
4095
4096

9999

10000
to
Max.
24335

CPU shared memory

Self CPU operation
information area

System area

User setting area

Use not possible

Multiple CPU high speed
transmission area
(Size variable from 0 to 14 k
[points]:

1 k word units)

*1: With motion CPUs, use an MULTW command to write to the self CPU
user setting area.
With PLC CPUs, use an S.TO command to write to the self CPU user

setting area.

High-speed
bus

between
multiple CPUs

Communication with self

Communication with

CPU other CPU
Write Read Write Read
N o) *2 N o) *2
x X x O "2
O *1 O *2 x O *2
X X X X
O *3 o *3 X o *3

*2:  With motion CPUs, use an MULTR command to read self CPU and other
CPU shared memory.
To read motion CPU shared memory from a PLC CPU, use a FROM
command/multiple CPU area device (UO\GO).
*3: Refer to section 3.1.5 for details on how to access the multiple CPU high
speed transmission area.




(1) Self CPU operation information area (OH to 1FFH)
(a) The following self CPU information is stored as multiple CPU information.

Shared — Corresponding
memory Name Content Content details special reqister
address P g
Area used to confirm whether there is information stored in the
self CPU operation information area (1H to 1FH).
0H(0) Information Information + 0: No information is stored in the self CPU operation )
presence presence flag information area.
* 1: Information is stored in the self CPU operation information
area.
1H(1) Diagnostic error ﬁfgnostlc error g:\ﬁ error No. when an error occurs during diagnosis is stored in SDO
The year and month in which the error No. was stored in CPU
shared memory address 1H are stored with a 2-digit BCD code.
2H() B15 to B8B7 to BO ) (Example) Jan. 2006 SD1
Ye_ar (0-99) qu}h (1-12) ] H0601
The day and hour at which the error No. was stored in CPU
) ) ) ) shared memory address 1H are stored with a 2-digit BCD code.
3H(3) Diagnostic error ~ | Diagnostic error B15 to B8B7 to BO 0 (Example) 25th at 10 am Sb2
date/time date/time Day (1 - 31) Hour (0 -23) "I H2510
The minute and second at which the error No. was stored in
CPU shared memory address 1H are stored with a 2-digit BCD
4H(4) code. sD3
B15 to B8B7 to B0 0 (Example) 35 m, 48 s
Minute (0 - 59) Second (0 -59) | H3548
Error information | Error information | A category code used to judge what the error common
5H(5) : - At A ) ) SD4
category code category code information and error individual information contains.
6H2(6) Error common Error common Common information corresponding to the error No. when an SD5
10H(16) information information error occurs during diagnosis is stored. sSD15
11H2(17) Error individual Error individual Individual information corresponding to the error No. when an SD16
1BH(27) information information error occurs during diagnosis is stored. SD26
1CH(28) |Vacant - Use not possible -
The CPU module switch status is stored.
o i at |B15 ‘ FHZBH ‘ ‘B8|B7 ‘ ‘B4|B3 ‘ BO‘
i perating status : | 1 : 1 1 : 1 1 : 1 :
1DH(29) | Status of switch of CPU — L > SD200
Not used 1)
(1): Operating status of CPU: 0: RUN, 1: STOP
1EH(30) | Vacant - Use not possible -
1FH(31) |Operating status | Operating status | 1, pyy module operating status is stored. SD203

of CPU

of CPU

*: Refer to the corresponding special register for details.

(b) The self CPU operation information area is updated during the main
cycle when the corresponding register changes.

(c) Other PLC CPUs are able to read the self CPU operation information
area data with an FROM command.
However, the data update process will be delayed, and therefore read
data should be used for monitoring purposes.



(2) System area (200H to 7FFH)
This is an area used by the PLC CPU/motion CPU system (OS). The OS
uses this area when executing dedicated communication commands
between multiple CPUs.

» System area (204H to 20DH) used with dedicated motion sequence
commands
The completion status of each flag is stored in the following addresses.

Shared

memory Name Content details
address

There are start accept flags for 32 axes, and they are stored corresponding to
each bit.

204H(516) | Axis start accept flag (axes 1 to 16) (Bits are actually set in J1 to J32 for the Q173DSCPU, and J1 to J16 for the
Q172DSCPU.)

OFF: Start accept possible

ON: Start accept not possible
b15

Address 204H(516)
205H(517) | Axis start accept flag (axes 17 to 32) J16 secseccce J2 [ J1

Address 205H(517)

J32 ececcsee Ji17

(3) User setting area
This area is used to exchange data between each CPU unit in the multiple
CPU system using the motion CPU MULTR and MULTW commands.
(With PLC CPUs, data is exchanged between CPUs using FROM and S.TO
commands, and multiple CPU area devices.)
Refer to the programming manual for the OS software used for details on
MULTR and MULTW commands.



3.1.5 Multiple CPU high speed transmission

(1) Multiple CPU high speed transmission

Multiple CPU high speed transmission is a function used to transfer data
between multiple CPUs in fixed cycles (multiple CPU high speed
transmission cycle: 0.88 [ms]).

With data transfer between multiple CPUs through multiple CPU high speed
transmission, processing is performed in parallel with sequence program,
and motion SFC program/motion program execution, facilitating stable data
transmission without being affected by the PLC CPU scan time or motion
CPU main cycle.

The multiple CPU high speed transmission cycle is synchronized with the
motion CPU operation cycle, and high-speed responses can be delivered
between multiple CPUs.

The following methods can be used to transfer data between multiple
CPUs using multiple CPU high speed transmission.

» Using a multiple CPU area device
Specify a multiple CPU high speed transmission area using a direct
multiple CPU area device (UO\GO) in the program.

» Using automatic refresh
All CPU internal devices are refreshed automatically via the multiple CPU
high speed transmission area.

(a) Example using a multiple CPU area device

CPU No.1 (PLC CPU)

PLC program
SM400

U3EO\

—H——[MOV WO G10000
USEO\

4(@10010,1 \)—

SM400

U3EO\
—”——[MOV W1 G1o100

U3EO\
G10110.5 —

4[ _END ]_

CPU No.2 (motion CPU)
CPU shared memory CPU shared memol -
(user settin " i N Motion SFC program
_ garea ') (user setting area ')
3) GO G1
> U3E0\G10000 " useoeiooo0 ) " USEQIG10010.1 U3E0\G10110.5
\ Ei
U3E0\G10010 2) | useo1ooto |
ol @ W [FO F1
No.1 CPU 0. C, U WO0=U3EO\G10000 | | | W1=U3EO\G10100
transmission transmission | I
data data I
4) A U3E0\G10100 5) USE0\G10100 _6)
\ C U3E0\G10110
y U3E0\G10110 )
Multiple CPU high speed
transmission in 0.88 ms cycles
T I

1), 4): CPU No.1 writes to the user setting area *1 with a command using a multiple CPU
area device.

3), 6): CPU No.2 reads from the user setting area *1 with a command using a multiple
CPU area device.

2), 5): The content of the user setting area *1 is transferred to other CPUs in 0.88 ms
cycles with multiple CPU high speed transmission.

*1: Area configured inside multiple CPU high speed transmission area

(Refer to "(3) Multiple CPU high speed transmission area memory configuration".)



1) Access to multiple CPU high speed transmission area
a) Multiple CPU area device description method

Word device: UO \ GO

\—> CPU shared memory address (decimal notation)
(1000 to max. 24335)
CPU module first 1/0 No.

CPU No. CPU No.1 | CPU No.2 | CPU No.3 | CPU No.4
First /O No. | 3EO(H) | 3E1(H) | 3E2(H) | 3E3(H)

Bit device: uO\GO.O

Bit designation (0 to F: hexadecimal notation)
CPU shared memory address (decimal notation)
(1000 to max. 24335)
CPU module first 1/0 No.
CPU No. CPU No.1 | CPUNo.2 | CPU No.3 | CPU No.4

First 1/0 No. 3EO(H) | 3E1(H) | 3E2(H) | 3E3(H)

(Example)

* CPU No.2 multiple CPU high speed transmission memory
address: 10002
U3E1\G10002

* CPU No.3 multiple CPU high speed transmission memory
address: 10200 bit14
U3E2\G10200.E

b) Example of access with program

<Motion SFC program> *SV13/SV22

* Program substituting K12345678 for self CPU (No.2) multiple
CPU high speed transmission memory 10200, 10201.
U3E1\G10200L = K12345678

» Turns ON self CPU (No.3) multiple CPU high speed transmission
memory 10301 bit12.
Program

SET U3E2\G10301.C

<Servo program> *SV13/SV22

» Program used to position axis 1 at the position set in CPU No.1
multiple CPU high speed transmission memory 10400 and
10401, at speed set in CPU No.1 multiple CPU high speed
transmission memory 10402 and 10403, and use the CPU No.1
multiple CPU high speed transmission memory 10404 bit1 as a
cancel signal.

ABS-1
Axis 1, U3E0\G10400
Speed U3E0\G10402
Cancel U3E0\G10404.1
POINT |

Only the CPU shared memory "multiple CPU high speed transmission
area" can be accessed with this method. It cannot be used to access
CPU shared memories 0 to 4095.




(b) Example using automatic refresh

CPU No.1 (PLC CPU)

SM400

==

SM400

i

Sequence program
— 1ne 0o
L—(v
— e b1
<

4[ END

DO

S i

T(

Y0

aul i

1%

CPU No.2 (motion CPU)
CPU shared memory CPU shared memory
Device memory (Auto refresh area *1) (Auto refresh area *1) Device memory

1)

- > I R 3)
Refresh 2) o1 oy \
executed No.1 CPU L7 0.
when transmission f > transmission D2000
performing data data Refresh
END : - VT executed when
processing. h

performing

motion CPU
Multiple CPU high d i
tr:n;?n?ssion inl%.ssép;es cycles main CyC|e'

Parameter Parameter
CPUNo.1->CPU CPU No.1 >CPU No.2
No.2 : D2000 is received.

: DO is sent.

By specifying in the parameters, the content of DO is sent to the auto refresh area *1 when performing END processing.
The content of the auto refresh area *1 is transferred to other CPUs in 0.88 ms cycles by multiple CPU high speed transmission.
By specifying in the parameters, the content of the auto refresh area "' is read and then transferred to D2000 when performing the motion CPU main

cycle.

*1: Area configured inside multiple CPU high speed transmission area (Refer to "(3) Multiple CPU high speed transmission area memory configuration".)

(2) System configuration
Multiple CPU high speed transmission can only be used between multiple
CPU high speed transmission compatible CPU modules installed on the
multiple CPU high speed main base (Q30DB).
The system configuration specifications are shown in the following table.

Applicable module

Restriction details

Base module

Uses multiple CPU high speed main base (Q30DB).

CPU module

QnUD(E)(H) CPU is used for CPU No.1.

Q173DSCPU/Q172DSCPU and QnUD(E)(H) CPUs are used for CPU Nos. 2
to 4.

If the multiple CPU system power is turned ON when the above
specifications are not satisfied, a "MULTI EXE.ERROR (error code: 7011)"
error occurs.




(3) Multiple CPU high speed transmission area memory configuration
The multiple CPU high speed transmission area memory configuration is
shown below.

1) 2) CPU No.1 transmission area 6) User setting area
Multiple CPU high speed

t -

[;?:Sssr;g:sesmha(r)e; 14 K [points]*1] 3) CPU No.1 transmission area 7) Automatic refresh area

4) CPU No.1 transmission area

5) CPU No.1 transmission area

*1: The 14 k [points] in the multiple CPU high speed transmission area is the maximum value for two

CPU modules.
This value will be 13 k [points] for three CPU modules, and 12 k [points] for four CPU modules.
Size
No. Name Description :
Setting Setting unit
range
This area is used for data transfer between CPU modules in the
1) Multiple CPU high speed multiple CPU system. 0o 14 k 1k
transmission area An area of up to 14 k [points] is distributed among each CPU

module in the multiple CPU system.

2) Area in which transmission data for each CPU module is stored.

3) CPU No.n transmission Data stored in the self CPU transmission area is sent to other

area CPUs. Oto 14k 1k

4) (n=1to4) Data received from other CPU modules is stored in the other CPU

5) transmission area.
This areas is used to transfer data between other CPUs with a

6) User setting area multiple CPU area de.vmje. ) ) Oto 14 k 2
Accesses the transmission area with a user program using a
Multiple CPU area device.

Automatic refresh This areas is used to transfer device data between other CPUs

7) area through exchange with automatic refresh. Oto 14k 2

Access with a user program is not possible.




(4) Parameter settings

The parameter settings required to use multiple CPU high speed
transmission are shown in the following table.

. Applicable
Parameter name Details CPU

Multiple CPU high speed | Sets the size of the multiple CPU high speed transmission area
transmission area settings | assigned to each CPU module in the multiple CPU system. Required for

Sets the range for data transmission with the automatic refresh | all CPU
Automatic refresh settings | function from the user area inside the multiple CPU high speed | modules
transmission area.

(a) Multiple CPU high speed transmission area settings
The Multiple CPU High Speed Transmission Area Setting screen and
setting range are shown below.

Basic Setting @

Base Setting  Multiple CPU Setting I System Basic Setting | SSCHET Setting | CPU Mame Setting | Built-in Ethi < | *

Mo, of CPU {*) Cperation Mode (*)
2 | moduiegs) Error opetation mode at the stop of CPU
~
Flease set the number of
Multiple CPU. Iw &l station stop by stop error of CPLZ
=
M

Multiple CPU High Speed Transmission Area Setting
CPU Specific Send Range(*)

User Sekking Area Aukomatic Refresh
CPU | Poinks{k) |Points | Skark End Paoinks Setting
Mo.1 7| BBEE|G10000 [G16867 300|  Refresh (Receive)
Mo.2 7| B488|GL0000 [G16467 700 Refresh (Send)
Mo.3
ho.4

Set if refresh setting is needed. { Mo Setting f Already Set )
Total 14k Paints [ Advanced settings{*)
The tatal number of points is up ko 14k,
Mulkiple CPU Synchronous Starkup Setting Import: Multiple CPU Parameter

(*) Settings should be set as same when using multiple CPLU,

Item Setting details
Sets the number of CPUs including PLC CPUs.
No. of CPU - No. of CPUs: 2 to 4
Operation Mode Sets the operation mode when a CPU stop error occurs.
* Points

Sets the number of data points transmitted by each CPU.
Range: 0 to 14 [k points], unit: 1 [k points]
The default values assigned to each CPU are as follows.

No. of multiple | Transmission area size for each CPU (words)
CPUs No.1 No.2 No.3 No.4
Multiple CPU High 2 7k 7k - -
Speed Transmission 3 7k 3k 3k -
Area Settings 4 3k 3k 3k 3k

» User Setting Area
Displays the number of points used in the user setting area, and the used address start and end range.
The user setting area is the range used when performing automatic refresh subtracted from the number of
points assigned to each CPU.

» Automatic Refresh
Displays the number of points set in the automatic refresh settings.
By clicking the [Automatic refresh] button, an automatic refresh settings dialog box appears.

Displays the total number of [points] in the transmission range for each CPU.

Set so that the total for CPUs is equal to or less than the following number of points.
Total CPU No.2 configuration: 14 [k points]

CPU No.3 configuration: 13 [k points]

CPU No.4 configuration: 12 [k points]




(b) Automatic refresh settings
The settings required to use the automatic refresh function are shown

below.

32 ranges can be set at each CPU module.
The Automatic Refresh Setting screen and setting ranges are shown

below.

Automatic Refresh Setting @

CPUL{Receive] | cPUz(send) |

Refresh Device(CPUZ) <-- Shared Memory(CPULY

The device will be used to receive the data from CPLIT,

Sekting Automatic Refresh CPU Specific Send Range(U3EDY) |+
Mo, Paints (*) Stark End Skark End
1 48 [M3072 3839 <-- |3165996 517043
2 70]0ed0 D709 <-- |G17044 G17113
el 4[Ma400 Ma463 <-- |17114 17117
4 S0|De400 Ded49 <-- |G17118 G17167
S
6
7
8

The tatal points

172 Paints can be set up 7168

The applicable device of start device is ¥,Y,M,B,D, W, #,5M,5D,
The unit of paints of CPU specific send range is word, Please set the point by 2 points.

Automatic Refresh Setting List

Multiple CPU High-speed Refresh Setting ‘

(* Settings should be set as same when using mulkipls CPU, ] 0K | Cancel |

Item

Setting details

Tab

Select the CPU No. for which automatic refresh setting is to be specified.

Setting No.

Displays the transfer setting No. for each CPU module.

Points

Sets the number of points for which transfer is performed in word units.
Setting range: 2 to 14336
Setting unit: 2

Automatic refresh Start

Sets the first device subject to transfer.
Usable devices: X, Y, M, B, D, W, #, SM, SD

End

Sets the last device subject to transfer.
The last device is calculated from the [No. of points] and [First device].

Refresh direction

Displays the refresh direction.

<--: Send

-->: Receive

---: If the number of points has been entered, and the self CPU has not
been set

x: |f the device has not been set

CPU Specific Send Range

Displays the CPU transmission range used for automatic refresh.

The total points

Displays the total number of points.

Points can be set up

Displays the transmission range (k points) assigned to each CPU.




3.2 Dedicated Multiple CPU Motion Commands

This section describes dedicated commands (SFCS, SVST, CHGA, CHGV) for
multiple CPUs.

However, refer to Appendix 7.5 (page, Appendix-54) for details on CHGA, and
Appendix 7.6 (page, Appendix-57) for details on CHGV.

3.21 SFCS motion SFC program start command

This is an SFCS (SFC start) command used to start the specified motion SFC
program.

[Command symbol] [Execution conditions]

Command
pp.sFcs & }—H [opsres | oo [ o2 4*1

Command

}—H—| DP.sFes | i) [ m2) [ on [ @) #

Command

p.sres I | }—H [ oses [ oD [ 2 #*1

Command

F——— bsfes [ [ o2 [ on | @2 H

Completion device

(D1+0): Device for which 1 scan is turned ON when command starty
receipt processing is complete.

(D1+1): Device for which 1 scan is turned ON when command start.
receipt error is complete. (D1+0 also turns ON when error complete.) "

——Motion SFC program No. to be started

Applicable CPU No. first I/O No. + 16

The values actually specified are as follows.

CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H

Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

v

*1: This command can be omitted if both (D1) and (D2) are omitted.

(1) Motion SFC program No. setting
The motion SFC program No. can be set directly or indirectly.
(a) Direct setting involves setting the motion SFC program No. directly with a
numerical value (KO to K255).

- Example -\ - ———

Motion SFC program No. 50 is set as follows.

|
| [
| |
| |
| [
: H }—{DP. SFCS| H3EL | K50 | MO |D5000 H |

|
| |
| |

Direct setting

(b) Indirect setting involves setting the motion SFC program No. with word
device (DO to D8191, WO to W1FF) content.

I Example ~~ "~~~ T T TTTTTTTT T T TT T T T TS I

When setting D4000
Motion SFC program No. to be started (0 to 255)
|

| MOV D4000

D.SFCS | H3E3 | D4000 [ M100 D5000

| Indirect setting

—_—_————e e



(2) Execution timing
A start request for the specified motion SFC program is made when the
SFCS command execution command turns ON.
Motion SFC programs can be started regardless of whether the task
setting is normal task execution or NMI task execution.
This is valid at any time, regardless of whether in real mode, virtual mode,
or while changing mode.
The following is an overview of operation between CPUs when executing
the DP.SFCS command.

Sequence program END END )
DP.SFCS command execution l_“ |_! XS
ON | I
3 3 |
DP.SFCS command | ; :
/ * Request data setting ; :
CPU dedicated transmission__| \yTransfer | [Transfer |~ | 1 Y, } : I b l
(0.88 ms cycles) o ) /gesponse N&\ I 3 SN LN
// data setting ‘| ‘\,‘ ! i
N — | :
Motion SFC program a ,-j | Motion SFC execution processing ~ >——
[ LON :
Completion device I‘ N
(D1+0) ¢ ‘ .
H I
\\\ QN: only when error complete
.
Completion status display P
device (D1+1) e .
| il
1 scan

(3) Operation error conditions

In the following cases, an operation error occurs, and the SFCS command

is not executed.

(a) When a CPU No. reserved with the applicable CPU No. first No. /O No.
+16(n1) is specified.

(b) When specified for the self CPU with the applicable CPU No. first No. I/O
No. + 16(n1).

(c) When a CPU other than a Q motion CPU is specified with the applicable
CPU No. first No. I/O No. + 16(n1).

(d) When the specified command name is incorrect.

(e) When the command is configured with a device other than a usable
device.

(f) When 0 to 3DFH, or 3E4H and above is specified with the applicable
CPU No. first No. I/O No. + 16(n1).



3.2.2 SVST servo program start request command

This command is used to request the start of the specified servo program.

[Command symbol] [Execution conditions]

Command

DP.svsT & }—H [ opsvsT [ ) [ D [ 2 \% *1
Command
}—‘ —f st Jan [y [ o] on ] 0 |—{
Command

D. SVST }—H L psvsT [ (D [ 6D [ (n2) \ﬂ *1
Command

ot o [ 60 oo [ o] oo H

L Device in which completion status is stored

Completion device

(D1+0): Device for which 1 scan is turned ON when command start
receipt processing is complete.

(D1+1): Device for which 1 scan is turned ON when command start
receipt error is complete. (D1+0 also turns ON when error complete.)

—— Servo program No. to be executed

Axis No. to be started ("Jn")
Q173DCPU: J1 to J32/Q172DCPU: J1 to J8

A

Applicable CPU No. first /0 No. + 16

The values actually specified are as follows.

CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H

Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

*1: This command can be omitted if both (D1) and (D2) are omitted.

(1) SVST command program example
This program is used to issue a servo program No.10 start request for
motion CPU (No.2) axis 1 and 2 when MO is ON.

<Example 1> Program with Completion device, completion status omitted

U3E1 U3E1
Mo ¥G516.0 ¥G516. 1
— 1 I I ['DP.SVST H3ET “J1J2” K10 |—
Command CPU No.2 CPU No.2
lexecution axis 1 start  axis 2 start
command acceptflag  accept flag [RST Mo ]_
Command execution command

<Example 2> Program using Completion device, completion status

U3E1 U3E1
Mo ¥G516.0 ¥G516. 1
— | A '/| [ DP. SVST H3E1 “J1J2” K10 M100 D]OO]—
Command CPU No.2 CPU No.2
execution axis 1 start  axis 2 start [RST MO ]—

command acceptflag  accept flag Command execution command

M100 M101
_| I I/1| [Completion device :I—

Completion M101
device I Unsuccessfully

il Lcomplete program




(2) Execution timing
A start request for the specified servo program is issued when the SVST
command execution command turns ON.

Sequence program END END 22
DP.SVST command [ l—'
Nxexecution

DP.SVST command
Request data setting
ON

Axis start accept flag /T
(system area)

CPU dedicated

transmission || Transfer | ( | Transfer| ) | j /

_L—vl - S \\ | T
(088 ms cyCIes) 0. 88ms Response
: data
setting .
I
Servo program /Servo program executl;)n processmg

L
Completion device

(D1 +0) : !

fON: Only when abnormal completion

1
|
|
I
[
|
|
!
|
|
|
|
|
|
|
|
1
|

Status display device
when complete (D1 + 1)

ﬂ—H
One scan




(3) Error content
In the following cases, an abnormal termination occurs, and an error code is
stored in the device specified at the completion status storage device (D2).
If the completion status storage device (D2) is omitted, no error is detected
and processing is not performed, and therefore caution is advised.

Completion
status * Error cause Remedy
(Error code) (H)

0010 The command request from the PLC CPU to the motion

CPU exceeds the permissible value.

The number of command (D(P).SVST/D(P).CHGA Check the
2100 combined) requests issued from the PLC CPU to the motion | Program, and

CPU simultaneously is 65 or more, and therefore the motion then change to

CPU is unable to process. the correct

. - - sequence

2201 The No. of the servo program being executed lies outside program.

the 0 to 4095 range.

The axis No. specified with the D(P).SVST command is

2202 .
illegal.

*: 0000H (normal)

In the following cases, an operation error occurs, the diagnostic error flag
(SMO0) turns ON, and the error code is stored in the diagnostic error register
(SDO).

Error code ~ Error cause Remedy

The specified applicable CPU module is incorrect.

(1) A reserved CPU No. was specified.

4350 (2) An uninstalled CPU No. was specified.

(3) The applicable CPU module first No. I/O No. + 16(n1)
lies outside the 3EOH to 3E3H range.

Cannot be executed at the specified applicable CPU Check the
module. program, and
4351 (1) The command name is incorrect. then change to
(2) An unsupported command was specified at the the correct
applicable CPU module. sequence
4352 The number of specified command devices is incorrect. program.
4353 A device that cannot be used with the specified command

has been specified.

A character string that cannot be handled with the specified

4354 command has been specified.

*: 0 (normal)



Chapter4 Q Motion CPU

Q motion CPUs hold system settings data and servo data, and run the servo
programs and mechanical support language required to perform multi-axis
positioning.

Q motion CPUs hold the following types of data. The default values are set, and
therefore it is necessary to make changes to the data to suit the system.
Data is stored in the motion CPU memory area (SRAM battery backup).

Basic settings: Specifies system basic settings such as main base and extension
base settings, and multiple CPU system settings.
_ System configuration: Specifies module settings used for main bases and extension

System settings
y 9 bases.

SSCNET configuration: Selects used servo amplifiers, servo motors, and regenerative
Data - —] resistors, etc.

Servo data: Specifies settings relating to machine characteristic values, zeroing,
L—  Servo data and JOG operation.

settings Parameter blocks:  Data such as acceleration/deceleration time used in
(Block No.1t064)  zeroing data, JOG operation data, and servo programs.

Servo parameters: Sets servo characteristic values required for servo operation.
(Axes 1 to 32)



41 System Settings
System settings are used to select the bases and modules used, and to decide
axis numbers, and the servo amplifier and servo motor types.

411 Basic settings

Basic settings are used to specify system basic settings such as main base and
extension base settings, as well as multiple CPU system settings.

Basic Setting &|

Base Setting | Multiple CPU Setting | System Basic Setting | SSCNET Setting | CPU Name Setting | Buit-in Ethe 4 | »

Main Base |8 Slats j

Extension Base

Stage 1 |N0thing

Stage 2 |N0thing

Stage 3 |N0thing

Stage 4 |N0thing

Stage S |N0thing

Stage & |N0thing

Lol Lef Ll Led Lef Lef Lo

Stage 7 |N0thing

Import Multiple CPU Parameter |

Cancel |

Basic Setting &|

System Basic Setting | SSCHET Setting | CPU Mame Setting | Built-in Eth 4| ¥

Base Setting

Mo, of CPU (*) Operation Mode (*)
m modulets) Error operation mode at the stop of CPU
Please set the number of
Multiple CPU, [v &l station stap by stop error of CPUZ
I
¥

Multiple CPU High Speed Transmission Area Setting
CPU Specific Send Rangei*)

User Setting Area Automatic Refresh
CPU | Pointsik) | Poinks | Start End Paints Setting
Mol 7| 7168|G10000 [G17167 0| Refresh (Receive)
Mo.2 7| F165|G10000 |G17167 o Refresh (Send)
Mo.3
Mo.4

Set if refresh setting is needed. { Mo Setting | Already Set )
Total 14k Paints [~ Advanced settings(*)
The total number of paints is up to 14k,

Mulkiple CPU Synchronous Startup Sekting Import Multiple CPU Parameter

(*) Settings should be set as same when using mulkiple CPU,

Ok | Cancel




41.2 System configuration

The system configuration specifies module settings used for main bases and
extension bases.

Main Base : 8 Slots

41.3 SSCNET configuration

The SSCNET configuration selects the servo amplifiers and servo motors used.




4.2 Servo Data Settings

Servo data settings are used to set servo data required to perform positioning
control for the axes set in the system settings.

4.21 Servo data

Servo data is used to specify settings relating to machine characteristic values,
zeroing, and JOG operation.

Item Axisl Axiss
- Fixed Parameter iset the fixed parameters for each axis ... |
Uit Sekking 3PLS F3PLS
Mumber of Pulses/Rev. Z0000[PLS] Z0000[PLS]
Travel Yalue/Rew, Z0000[PLS] Z0000[PLS]
Backlash Compensation 0[PLS] a[PLS]
Upper Stroke Limit 214748364 7[PLI] 2147483647[PLS]
Lower Stroke Limit 0[PLS] 0[PLS]
Command In-position 100[PLS] 100[PLS]
ap, Chrl, 10 Mulk, For _
Deq,
— Home Position Return Set the data to execute the home
Data position return.
OPR. Direction 0:Reverse Direction 0:Reverse Direction
QPR Method 0:Proximity Dog Type 1 0:Proximity Dog Type 1
Home Position Address 0[PLS] a[PLS]
OFR. Speed 1[PLS/s] 1[PLS/s]
Creep Speed 1[PLS/=] 1[PLS/=]
Trawel After Diog - -
Parameter Elock Setting 1 1

QPR Retry Function 0:Irvealid 0 Irvalid
Dwell Time at OPR Retry |- -

Home Position Shift
Amount

gﬁ;fd Set st Home Pos. | g speed 0:0PR Speed

o[FLS] 0[PLS]

Taorque Limit Yalue ak
Creep Speed
Operation For OPR 1:Mot Execute Servo 1:Mok Execute Servo
Incompletion Prograrn Program

OFR Request Setting in
Pulse Conversion Lnit
Standby Time after Clear
Signal Oukput in Pulse C... |-

-1 JOG Operation Data Set the data to execute the J0G operati...
106 Speed Limit Yalue 20000[PLS/s] 20000[PLS/s]
Pararneter Block Setting 1 1

4.2.2 Parameter blocks

Parameter blocks contain data such as acceleration/deceleration time used in
zeroing data, JOG operation data, and servo programs.

Item Block Mo.1 Block No,2 Block No,3

- Parameter flock :Set the data such as the acceleration/deceleration control used for ea

Interpolation Contral Unit IPLS IPLS IPLS

Speed Limit Value 200000[PLS/s] 200000[PLS/s] 200000[PLS/s]

Acceleration Time 1000[ms=] 1000[ms=] 1000[ms=]

Deceleration Time 1000[ms=] 1000[ms=] 1000[ms=]

Rapid Stop Deceleration Time | 1000[ms] 1000[ms=] 1000[ms=]

3-curve Ratio %] %] %]

Torgue Limit Value 300[%s] 300[%s] 300[%s]

E%;:!eratmn IFTEEEES Gl iDeceleration Stop iDeceleration Stop iDeceleration Stop

Allowable Error Range For

Circular Interpolation 180[PLS] 180[PLS] 180[PLS]

Bias Speed ak Start O[PLS/s] O[PLS/s] O[PLS/s]

g.;;te:-;atlnn,l'Deceleratmn 0: Trapeznid/S-curve 0: Trapeznid/S-curve 0: Trapeznid/S-curve

Advanced 5-curve

- Acceleration,/Decelerat... Set the data of advanced S-curve acceleration,/deceleration, which pei

converting the speed smoothly.

Accel, Section 1 Ratio - = -
Accel, Section 2 Ratio - = -
Decel, Section 1 Ratio - - -
Decel, Section 2 Ratio - - -




4.2.3 Servo parameters

Servo parameters contain data determined by the specifications of servo
amplifiers and servo motors controlled with parameters set for each axis, as well
as data required to control servo motors.
Servo parameters are set with the setup software (MR-Configurator2).
Refer to the Servo amplifier Technical Document Collection for details on servo

parameters.

I Project  View Ele  Parameter Setting(Z) Parameter Postioping-data  Monitor Diagnosis  TestMode  Adjustment  Tools  Window  Help

PR S e SRR EAmEhesms

i Project R x
= [ (Unset Project)
ﬁ.system Setking
E3Unit Conversion
= lg Axie1:MR-14-B Standard

Paramater
=) [lgg AxisZ:MR-14-B Standard

Parameter

i Servo Assistant 7 x

aissistart List [v]

r\:_')Sarvo Startup Procecure

Step 1: Amplifier Setting

Amplifier Setting

Step 2 Test Run

Step 3 Servo Adjustments
Servo Adiustments

S Maintenance of the

’)\ Servo Amplifier Parts

E If a Problem Occurs
Troubleshooting

Ready

Parameter Setting X 1

Parameter Setfing

@ Axisl

|v| +fread [B st To Default Bty [ Parameter Copy [ Paraneter Bock

P Popen [Msave As

= {8 Function display
©Operation mode

=I- Common
Basic
Extension Regenerative option(**REG)
Extension 2 Regenerative option setting Servo ampfier
Alarm setting Regen. option is nat ussd [vl
Tough drive

Torgue control
= Servo adjustments
Basic

s
=

Extension Battery(*ABS, *COP4)

Filter 1 Absolute pos. detection system sel
Fileer 2
Fileer 3
Wibration control
One-touch tuning
izain changing
= EEEL\st display
Basic
Gainyfilter
Extension
10
Extension 2
Extension 3
Option unik
Special
Linear DD Matar
Extension 4

Dissbled (Used in incrementsl system)

Home pos. sef condition sel

Brake output(MBR)

I-phase must he passed [V] 2-wire

Update Project

[[JUses eleciromagnetic brake interlock (MER)

Electromagnetic brake sequence output

ms (0-1000

~— Eervomotor

Encoder cabls(*COP1 )

Encader cable communication methad sl

4]

[Axis1] MR-14-B Standard conmection: Q17205

POINT

system.

If changes are made to parameters that require the servo amplifier control
power to be rebooted, do so after resetting or rebooting the multiple CPU




4.3 Positioning Control Devices

Q motion CPUs are equipped with positioning control devices for positioning
information.

Of the devices in the motion CPU, the following five devices are used for motion
CPU internal signals.

If using SV13 (real mode)

* Internal relay (M): M2000 to M3839 (1840 points)
» Special relay (SM):  SMO to SM2255 (2256 points)
 Data register (D): DO to D799 (800 points)
» Motion register (#): #8000 to #8735 (736 points)
» Special register (SD): SDO to SD2255 (2256 points)

If using SV22 (advanced synchronous control)

* Internal relay (M): M2000 to M3839 (1840 points)
M8192 to M12287 (4096 points)

» Special relay (SM):  SMO to SM2255 (2256 points)

 Data register (D): DO to D799 (800 points)
D10240 to D19823 (9584 points)

» Motion register (#): #8000 to #8751 (752 points)

» Special register (SD): SDO to SD2255 (2256 points)



(1) Internal relay list

SV13 Sv22
Devi Virtual mode switching method Advanced synchronous control method
evice R
Application type i i
No. PP ve Device Application type Device Application type
No. No.
MO MO MO
User device User device User device
. (2000 points) . (2000 points) . (2000 points)
M2000 . M2000 . M2000 .
Common device Common device Common device
. (320 points) 1 (320 points) 1 (320 points)
M2320 M2320 M2320
Unusable Unusable Unusable
1 (80 points) 1 (80 points) 1 (80 points)
M2400 M2400 Axis status M2400
Axis status (20 points x 32 axes) Axis status
2 (20 points x 32 axes) 2 Real mode: all axes 2 (20 points x 32 axes)
Virtual mode: output modules
M3040 M3040 M3040
Unusable Unusable Unusable
1 (32 points) 1 (32 points) 1 (32 points)
M3072 Common device (command M3072 Common device (command M3072 Common device (command
signal) signal) signal)
d (64 points) d (64 points) d (64 points)
M3136 M3136 M3136
Unusable Unusable Unusable
1 (64 points) 1 (64 points) 1 (64 points)
M3200 M3200 Axis command signal M3200
Axis command signal (20 points x 32 axes) Axis command signal
2 (20 points x 32 axes) 2 Real mode: all axes 2 (20 points x 32 axes)
Virtual mode: output modules
M3840 M3840 M3840
Unusable
. 1 (160 points) .
M4000 )1/irtua| servo motor axis status
d (20 points x 32 axes)
M4640 Synchronous encoder axis
status
d (4 points x 12 axes)
M4688 “
Unusable
User device 1 (112 points) User device
(4352 points) (4352 points)
M4800 Virtual servo motor axis
command signal
4 (20 points x 32 axes)
M5440 Synchronous encoder axis
command signal
d (4 points x 12 axes)
M5488
. User device
(2704 points)
M8191 M8191 M8191




Sv13

Sv22

Devi Virtual mode switching method Advanced synchronous control method
evice L
Application type i i
No. PP ve Device Application type Device Application type
No. No.
M8192 M8192 M8192
System area
(1608 points)
1 1 1
M9800 . .
Command generation axis status
. (20 points x 32 axes)
M10440 Synchronous encoder axis
status
1 (10 points x 12 axes)
M10560 .
Output axis status
. (10 points x 32 axes)
M10880 Synchronous control
signal[St.380]
1 (32 points)
M10912 Synchronous analysis complete
signal [St.381]
1 (32 points)
M10944
Unusable
. (16 points)
System area System area M10960 Command generation axis
(4096 points) (4096 points) command s%gnal
1 (20 points x 32 axes)
M11600 Synchronous encoder axis
command signal
1 (4 points x 12 axes)
M11648
Unusable
. (32 points)
M11680 . .
Output axis command signal
. (10 points x 32 axes)
M12000 Synchronous control start signal
[Rq.380]
1 (32 points)
M12032 Synchronous analysis request
signal [Rq.381]
1 (32 points)
M12064
. Unusable
(224 points)
M12287 M12287 M12287

can be used with user devices.

*1: If using only in SV22 real mode, use with user devices is possible.

POINT

points,

» Total number of user device points
SV13: 6352 points (SV13), SV22 virtual mode switching method: 4704

SV22 advanced synchronous control method: 6352 points
*: If not used with virtual mode, up to 6096 points can be used.
* If using the Q172DCPU, devices for 16 axes are used.




(2) Data register list

SV13 Sv22
Devi Virtual mode switching method Advanced synchronous control method
evice I
Application type i i
No. PP P D(;\gf:e Application type D%‘g?e Application type
DO DO Axis monitor device DO
Axis monitor device (20 points x 32 axes) Axis monitor device
1 (20 points x 32 axes) 1 Real mode: all axes 1 (20 points x 32 axes)
Virtual mode: output modules
D640 Control change register D640 Control change register D640 Control change register
2 (2 points x 32 axes) 2 (2 points x 32 axes) 2 (2 points x 32 axes)
D704 Common device (command D704 Common device (command D704 c devi d sianal
signal) signal) ommon device (command signal)
1 f 1 : 1 (54 points)
(54 points) (54 points)
= Unusable i Unusable = Unusable
2 (42 points) 2 (42 points) 2 (42 points)
D800 D800 Virtual servo motor axis monitor [ D800
Device
! L (10 points x 32 axes) !
D1120 Synchronous encoder axis
monitor Device
. (10 points x 12 axes)
User device D1240 X User device
(7392 points) Cam axis monitor device "' (7392 points)
2 (10 points x 32 axes)
D1560
) User device
(6632 points)
D8191 D8191 D8191
2
D8192* User device
2 (2048 points)
2
D10240* System area
2 (2040 points)
*2
D12280 Servo input axis monitor device
2 (10 points x 32 axes)
D12600 2 | Command generation axis monitor
device
L (20 points x 32 axes)
D13240 2 | Synchronous encoder axis monitor
device
J (20 points x 12 axes)
*2
S Unusable
2 (120 points)
*2
D13600 Output axis monitor device
2 (30 points x 32 axes)
*2
S Unusable
. (40 points)
*2
sy Servo input axis control device
2 (2 points x 32 axes)
*2
S Unusable
2 (16 points)
D14680
Command generation axis control
l device
e (4 points x 32 axes)




SV13

Sv22

Device
No.

Application type

Virtual mode switching method

Advanced synchronous control method

Device

No. Application type

Device
No.

Application type

D14808 *

1§

Unusable
(12 points)

D14820*

1§

Synchronous encoder axis control
device
(10 points x 12 axes)

D14940 2

1§

Unusable
(60 points)

D15000 *

1§

Output axis control device
(150 points x 32 axes)

D19800 *

1§

D19823 2

Unusable
(24 points)

can be used with user devices.

*1: If using only in SV22 real mode, use with user devices is possible.
*2: If using the advanced synchronous control method, D8192 to D19823 cannot be set in the latch range.

POINT

 Total number of user device points
SV13: 7392 points, SV22 virtual mode switching method: 6632 points’,
SV22 advanced synchronous control method: 9440 points
*. If not used with virtual mode, up to 7272 points can be used.

* If using the Q172DSCPU, devices for 16 axes are used.




4.3.1 Internal relays (status/command signals)

The Q170DSCPU is equipped with an internal relay with 12288 points from
MO to M12287.

Of these, M2400 to M5487 are used for data transfer for each axis, and the
signal names and I/0O Nos. for each axis are fixed as shown in the following
tables.

(1) Axis status list

Axis .
No.| Device No. Signal name
1 | M2400~M2419
2 | M2420~-N2439 Signal name Refresh cycle Load cycle Signal type
3 | M2440~M2459
4 | M2460~M2479 0 Positioning start complete
5 | M2480~M2499 1 Positioning complete
6 [ M2500~M2519 2 In-position
7 | M2520~M2539 3 [ Command in-position Operation cycle
8 | M2540~M2559 4 | Speed controlling
9 | M2560~M2579 5 | Speed, position switching latch
10 | M2580~M2599 6 Zero pass
11 | M2600~M2619 7 Error detection Immediate Status
12 | M2620~112639 8 | Servo error detection Operation cycle signal
13 | M2640~M2659 9 | Zeroing request Main cycle
14 | M2660~M2679 10 | Zeroing complete Operation cycle
15 | M2680~M2699 11 FLS
16 | m2700~w2719 | [ 12| EXtemal - lpig ,
signals Main cycle
17 | M2720~M2739 13 STOP
18 | M2740~M2759 14 DOG/CHANGE
19 | M2760~M2779 15 | Servo ready Operation cycle
20 | M2780~M2799 16 | Torque limiting
21 | M2800~M2819 17 | Unusable — — —
22 | M2820~M2839 18 Virtual mode continued operation not When switching to Status
23 | M2840~12859 ovas oy 1 virtual mode signal
24 | M2860~M2879 19 | M-code outputting Operation cycle
25 | M2880~M2899
26 [ M2900~M2919
27 | M2920~M2939
28 | M2940~M2959
29 | M2960~M2979
30 [ M2980~M2999
31 | M3000~M3019
32 | M3020~M3039
*1: Unusable in SV13/SV22 real mode, SV22 advanced synchronous control.
POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.

(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as
user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(2) Axis command signal list

AXiJ Device No.

Signal name

No.
1 M3200~M3219
2 | M3220~M3239 Signal name Refresh cycle Load cycle Signal type
3 | M3240~M3259
4 | M3260~M3279 0 [ Stop command Operation cycle
5 | M3280~M3299 1 | Rapid stop command
6 | M3300~M3319 2 |Forward rotation JOG start Command
7 | M3320~M3339 3 [Reverse rotation JOG start Main cycle signal
8 | M3340~M3359 4 | Complete signal OFF command
9 | M3360~M3379 5 |Speed, position switching enable command Operation cycle
10 | M3380~M3399 6 | Unusable — _ _
11 | M3400~M3419 7 | Error reset command Main cycle Command
12 | M3420~M3439 8 | Servo error reset command signal
13 | M3440~M3459 9 | External stop input disable at start command When starting
14 | M3460~M3479 10 Unusable B B B
15 | M3480~M3499 11
16 | M3500~M3519 12 |Feed current value update command When starting
17 | M3520~M3539 Address clutch reference setting
13 | command o
18 | M3540~M3559 (SV22 only) *1 When switching to
19 | M3560~M3579 Cam reference position setting command virtual mode Cpmmand
14 | (SVv22 only) *1 signal
20 | M3580~M3599
21 | M3600~M3619 15 | Servo OFF command Operation cycle
22 | M3620~M3639 16 [ Gain changing command Operation cycle
23 | M3640~M3659 17 | PI-PID changing command
24 | M3660~M3679 18 | Control loop changing command )
- Operation cycle
25 | M3680~M3699 19 | FIN signal
26 | M3700~M3719
27 | M3720~M3739
28 | M3740~M3759
29 | M3760~M3779
30 | M3780~M3799
31 | M3800~M3819
32 | M3820~M3839
*1: Unusable in SV13/SV22 real mode, SV22 advanced synchronous control.
*2: Every 3.5 [ms] if the operation cycle is 7.1 [ms] or longer.
POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(3) Command generation axis status list

Axis )
No. Device No. Signal name
1 M9800~M9819
2 M9820~M9839 . i
Symbol Signal name Refresh cycle Load cycle Signal type
3 M9840~M9859
~ C d ti i itioning start let Status signal
4 M3260~M9879 0 St. 340 |Command generation axis positioning start complete Operation cycle atus signa
5 M9880~M9899 1 | St. 341 |Command generation axis positioning complete
6 | M9900~M9919 2 — Unusable — — —
7 M9920~M9939 3 | St. 342 | Command generation axis command in-position i Status signal
. Operation cycle
8 M9940~M9959 4 | St. 343 | Command generation axis speed controlling
9 M9960~M9979 5
— Unusable — — —
10 | M9980~M9999 6
~ Status signal
11 | M10000~-M10019 7 | St. 344 | Command generation axis error Immediate alus signa
12 | M10020~M10039 detection
13 | M10040~M10059 8 _ _ _ _
14 | m1oos0~u10079 | | 9 IR
15 | M10080~M10099 10 | St. 345 |Command generation axis start accept flag
16 MlOlOO’\*MIOI 19 1 1 St 346 Command generation axis speed change accepting flag
- ; Status signal
17 | M10120~M10139 Command generation axis speed change Operation cycle g
12 | St. 347 ["0" accepting flag
18 | M10140~M10159
19 | M10160~M10179 13 St. 348 Command generation axis automatic decelerating flag
20 [ M10180~M10199 14
21 | M10200~M10219 15
22 | M10220~m10239 | | 16| — Unusable - — ~
23 | M10240~M10259 17
24 | M10260~M10279 18
25 | M10280~M10299 Command generation axis M-code outputting ) Status signal
19 | St. 349 Operation cycle
26 | M10300~M10319
27 | M10320~M10339
28 | M10340~M10359
29 | M10360~M10379
30 [ M10380~M10399
31 | M10400~M10419
32 | M10420~M10439
POINT

user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as




(4) Command generation axis command signal list

Axis

Device No.

Signal name

M10960~M10979

M10980~M10999

M11000~M11019

Symbol

Signal name

Refresh cycle

Load cycle

Signal type

M11020~M11039

Rq. 341

Command generation axis stop command

M11040~M11059

Rq. 342

Command generation axis rapid stop command

M11060~M11079

Rq. 343

Command generation axis forward rotation JOG start
command

M11080~M11099

Rq. 344

Command generation axis reverse rotation JOG start
command

M11100~M11119

Rq. 345

Command generation axis complete signal OFF
command

Operation cycle

Main cycle

Command signal

O |0 || |o ks |w o =

M11120~M11139

—
(=)

M11140~M11159

Unusable

—
—

M11160~M11179

Rq. 346

Command generation axis error reset command

Main cycle

Command signal

—_
Do

M11180~M11199

—_
w

M11200~M11219

O |0 || |01 | |Jw | |—= O

—_
e~

M11220~M11239

—_
(=}

—_
[$2]

M11240~M11259

—_
—_

Unusable

—
3]

M11260~M11279

—
Do

Rq. 347

Command generation axis 1eed current value update
request command

When starting

Command signal

—
-

M11280~M11299

[
w

—
co

M11300~M11319

—
S

—
©

M11320~M11339

—
($a]

Do
S

M11340~M11359

—
[e3]

Do
—_

M11360~M11379

—
-

Do
Do

M11380~M11399

—
[ee]

Unusable

Do
w

M11400~M11419

—
©

Rq. 348

Command generation axis FIN signal

Operation cycle

Signal type

o
=

M11420~M11439

Do
[$a]

M11440~M11459

[\
[=3)

M11460~M11479

Do
BN

M11480~M11499

Do
[ee]

M11500~M11519

Do
o

M11520~M11539

w
(=)

M11540~M11559

w
—_

M11560~M11579

wW
Do

M11580~M11599

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as
user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(5) Synchronous encoder axis status list

Axis . .
No.| Device No. Signal name
1 | M10440~M10449
2 | MI0450~ 10459 Symbol Signal name Refresh cycle Load cycle Signal type
3 | M10460~M10469
4 | M10470~M10479 0 | St. 320 [Synchronous encoder axis sgtt?r]g’valid flag When power turned ON
5 | M10480~M10489 1 |st. 321 Synchronous encoder axis connecting valid flag
6 | M10490~M10499 Synchronous encoder axis counter enable Status signal
2 | St. 322 |fla ;
7 | M10500~M10509 9 Operation cycle
8 | M10510~M10519 Synchronous encoder axis current value
3 | St. 323 [setting request flag
9 | M10520~M10529
10 | M10530~M10539 4 | St. 324 |Synchronous encoder axis error detection flag Immediate
11 | M10540~M10549 5 —  |Unusable — _ _
12 | M10550~M10559 Synchronous encoder axis control Immediate Status signal
6 | St.325 |complete flag
7
8 —  |Unusable — _ —
9
(6) Synchronous encoder axis command signal list
Axi .
N;-s Device No. Signal name
1 | M11600~M11603
2 | MIT004~ L1607 Symbol Signal name Refresh cycle Load cycle Signal type
3 | M11608~M11611 Y 9 y y gnaltyp
4 | M11612~M11615 0 | Rq. 323 |Synchronous encoder axis error reset Main cycle
5 | M11616~M11619 1 | Rg. 320 |Synchronous encoder axis control request Operation cycle Command signal
6 | M11620~M11623 Connection command of synchronous .
2 | Ra. 324 |encoder via device/master CPU Main cycle
7 | M11624~M11627
8 | M11628~M11631 3 - Unusable — — —
9 | M11632~M11635
10 [ M11636~M11639
11 [ M11640~M11643
12 | M11644~M11647




(7) Output axis status list

Axis
No.

Device No.

Signal name

M10560~M10569

M10570~M10579

M10580~M10589

Symbol Signal name

Refresh cycle

Load cycle

Signal type

M10590~M10599

St. 420 |Main shaft clutch ON/OFF status

M10600~M10609

M10610~M10619

Main shaft clutch smoothing status
St. 421

M10620~M10629

St. 423 |Auxiliary shaft clutch ON/OFF status

M10630~M10639

O |0 || |o | |w o |~

M10640~M10649

Auxiliary shaft clutch smoothing status
St. 424

Operation cycle

Status signal

—_
(=)

M10650~M10659

—_
—

M10660~M10669

- Unusable

—
Do

M10670~M10679

—
w

M10680~M10689

St. 426 Control change complete

Operation cycle

Status signal

—_
e~

M10690~M10699

—_
o1

M10700~M10709

- Unusable

—
3]

M10710~M10719

—
-

M10720~M10729

—
co

M10730~M10739

—
Rel

M10740~M10749

Do
(=)

M10750~M10759

Do
—

M10760~M10769

Do
Do

M10770~M10779

Do
w

M10780~M10789

o
=

M10790~M10799

Do
1

M10800~M10809

Do
[=3)

M10810~M10819

Do
3

M10820~M10829

Do
co

M10830~M10839

Do
©

M10840~M10849

wW
(==}

M10850~M10859

w
—

M10860~M10869

w
Do

M10870~M10879

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,

it will no longer be able to be used as a user device.




(8) Output axis command signal list

Axis

Device No.

Signal name

M11680~M11689

M11690~M11699

M11700~M11709

Symbol

Signal name

Refresh cycle

Load cycle

Signal type

M11710~M11719

Rq. 400

Main shaft clutch command

M11720~M11729

Rq. 401

Main shaft clutch control invalid command

M11730~M11739

Rq. 402

Main shaft clutch forced OFF command

Operation cycle

Command signal

M11740~M11749

Unusable

M11750~M11759

Rq. 403

Auxiliary shaft clutch command

© |0 || |o | |w o =

M11760~M11769

Rq. 404

Auxiliary clutch control invalid command

—
(=}

M11770~M11779

Rq. 405

Auxiliary clutch forced OFF command

Operation cycle

Command signal

—
—

M11780~M11789

Unusable

—
Do

M11790~M11799

Rq. 406

Control change request command

Operation cycle

Command signal

[
w

M11800~M11809

O [0 || |1 [ W N |—= O

Unusable

—
o~

M11810~M11819

—
[$a}

M11820~M11829

—
(3}

M11830~M11839

—
-3

M11840~M11849

—
co

M11850~M11859

[
©

M11860~M11869

Do
(=)

M11870~M11879

Do
—_

M11880~M11889

Do
Do

M11890~M11899

Do
w

M11900~M11909

o
=

M11910~M11919

[\~)
(2}

M11920~M11929

Do
(3]

M11930~M11939

Do
3

M11940~M11949

[N}
3]

M11950~M11959

Do
©

M11960~M11969

w
(=)

M11970~M11979

w
—_

M11980~M11989

w
[\

M11990~M11999

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as
user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(9) Synchronous control signal list

ANXC:S Device No. Symbol Signal name Refresh cycle | Load cycle | Signal type
1 M10880
2 M10881
3 M10882
4 M10883
5 M10884
6 M10885
7 M10886
8 M10887
9 M10888
10 M10889
11 M10890
12 M10891
13 M10892
14 M10893
15 M10894
16 M10895 St. 380 |Synchronous controlling Operation cycle Status signal
17 M10896
18 M10897
19 M10898
20 M10899
21 M10900
22 M10901
23 M10902
24 M10903
25 M10904
26 M10905
27 M10906
28 M10907
29 M10908
30 M10909
31 M10910
32 M10911

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(10) Synchronous analysis complete signal list

ANX'::S Device No. Symbol Signal name Refresh cycle | Load cycle Signal type
1 M10912
2 M10913
3 M10914
4 M10915
5 M10916
6 M10917
7 M10918
8 M10919
9 M10920
10 M10921
11 M10922
12 M10923
13 M10924
14 M10925
15 M10926
16 M10927 Synchronous analysis complete |Operation cycle Status signal
17 M10928 ot 38l
18 M10929
19 M10930
20 M10931
21 M10932
22 M10933
23 M10934
24 M10935
25 M10936
26 M10937
27 M10938
28 M10939
29 M10940
30 M10941
31 M10942
32 M10943

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.

(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,

it will no longer be able to be used as a user device.




(11) Synchronous control start signal list

»:lx;s Device No. Symbol Signal name Refresh cyclé Load cycle Signal type
1 M12000
2 M12001
3 M12002
4 M12003
5 M12004
6 M12005
7 M12006
8 M12007
9 M12008
10 M12009
11 M12010
12 M12011
13 M12012
14 M12013
15 M12014
10 MI2015 Rq. 380 |Synchronous control start Operation cycle |Command signal
17 M12016
18 M12017
19 M12018
20 M12019
21 M12020
22 M12021
23 M12022
24 M12023
25 M12024
26 M12025
27 M12026
28 M12027
29 M12028
30 M12029
31 M12030
32 M12031

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as
user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(12) Synchronous analysis request signal list

?lx;s Device No. Symbol Signal name Refresh cycle | Load cycle Signal type

1 M12032

2 M12033

3 M12034

4 M12035

5 M12036

6 M12037

7 M12038

8 M12039

9 M12040

10 M12041

11 M12042

12 M12043

13 M12044

14 M12045

15 M12046

16 M12047 . When starting | Command signal

Rq. 381 |Synchronous analysis synchronous

17 M12048 request control
18 M12049

19 M12050

20 M12051

21 M12052

22 M12053

23 M12054

24 M12055

25 M12056

26 M12057

27 M12058

28 M12059

29 M12060

30 M12061

31 M12062

32 M12063

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.

(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,

it will no longer be able to be used as a user device.




4.3.2 Internal relays (common devices)

Q170DSCPU is equipped with an internal relay with 12288 points from MO to
M12287.

Of these, M2000 to M2319 and M3072 to M3135 are used for positioning
control, and their respective applications are fixed as shown in the following
tables.

(1) Common devices

Device No. Signal name
M2000 PLC ready flag
M2(ZO1 AXiSS 1 start accept flag
M2032 Axis 32 start accept flag
M2033 Unusable
M2034
M2035 Motion error history clear request flag
M2036 Unusable
M2037
M2038 Motion SFC debugging flag
M2039 Motion error detection flag
M2040 Speed switching point specified flag
M2041 System setting error flag
M2042 All axis servo ON command
M2043 Real mode/virtual mode switching request (SV22)
M2044 Real mode/virtual mode switching request (SV22)
M2045 Real mode/virtual mode switching error (SV22)
M2046 Out-of-sync warning (SV22)
M2047 Motion slot module error
M2048 JOG simultaneous start command
M2049 All axes servo ON accept flag
M2050 Unusable
M2051 Manual pulse generator 1 enable flag
M2052 Manual pulse generator 2 enable flag
M2053 Manual pulse generator 3 enable flag
M2054 Operation cycle over flag
M2055
§ Unusable
M2060
M20861 AXiSS 1 speed change flag
M2092 Axis 32 speed change flag
M2093
§ Unusable
M2100
M2101 Axis 1 synchronous encoder current value changing flag
§
M2: 12 exgs 12 synchronous encoder current value changing flag
M2113
§ Unusable
M2127
M21828 AXiSS 1 automatic decelerating flag
M2159 Axis 32 automatic decelerating flag
M2160
§ Unusable
M2239
M22840 AXiSS 1 speed change "0" accepting flag
M2271 Axis 32 speed change "0" accepting flag




Device No. Signal name
M2272 Axis 1 control loop monitor status
§
M2303 Axis 32 control loop monitor status
M2304
§ Unusable
M2319

*1: Unusable when performing SV22 advanced synchronous control.

(2) Common device (command signal) list

*2: Unusable in real mode.

Device No. Signal name Refresh cycle Load cycle | Signaltype | Remarks ™"
M3072 PLC ready flag Main cycle M2000
M3073 Speed switching point specified flag When starting M2040
M3074 All axes servo ON command Operation cycle M2042

. s When
M3075 Real mode/wrtuabmode switching switching to M2043
Request (SV22) virtual mode
I Command
JOG operation simultaneous start !
M3076 command signal M2048
M3077 Manual pulse generator 1 enable flag M2051
M3078 Manual pulse generator 2 enable flag Main cycle M2052
M3079 Manual pulse generator 3 enable flag M2053
M3080 Motion error history clear M2035
request flag
M3081 X
. Unusable™ i i i i
(55 points)
M3135

*1: If the device in the Remarks field is turned ON/OFF directly, the device status will not match. Please note that if requests
are issued simultaneously from the data register and the above devices, requests from these devices will be valid.

*2: Commands are possible even for devices in the Remarks field.

*3: Unusable when performing SV22 advanced synchronous control.

*4: Do not use as a user device. This will be a command signal spare area, and therefore can be used as a device to perform
automatic refresh.



4.3.3 Data register (monitor device/control change register)

There are 19824 data registers in the Q17nDSCPU, from DO to D19823.

Of these, 800 points from DO to D799 are used for positioning control, and 9584
points from D10240 to D19823 are used for advanced synchronous control, and
their respective applications are fixed as shown in the following tables.

(1) Axis monitor device list

Axis
No.| Device No. Signal name
1 DO~D19
2 D20~D39 Signal name Refresh cycle Load cycle Signal type
3 D40~D59
4 D60~D79 0 [Feed current value
5 D80~D99 1
6 DLO0~DI19 2 Real current value Operation cycle
7 D120~D139 3
8 D140~D159 4 -
Deviation counter value
9 D160~D179 5
10 D180~D199 6 |Minor error code Immediate .
111 D200~D219 7 |Major error code Monitor
- device
12 D220~D239 8 |Servo error code Main cycle
13 D240~D259 9 |Zeroing retravel value
14 | D260~D279 10 |Travel value after proximity dog ON Operation cycle
15 D280~D299 11
16 D300~D319 12 |Execute program No. When starting
17 | D320~D339 13 |M-code Operation cycle
18 D340~D359 14 |Torque limit value
19 D360~D379 5 Data set pointer for constant-speed When starting/started
20 | D380~D399 control
21 D400~D419 16 Unusable * B B B
22 D420~D439 17
23 | D410~D459 18 |Real current value at stop input Operation cycle Monitor
24 | D460~D479 19 device
25 D480~D499
26 D500~D519
27 D520~D539
28 D540~D559
29 D560~D579
30 D580~D599
31 D600~D619
32 D620~D639

*1: Can be used as the travel value change register.'The travel value change register can be set for the desired device in the servo '
program.

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.

(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as
user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(2) Control change register list

Axis
No.| Device No. Signal name
1 D640, D641
2 D642, D643 Signal name Refresh cycle Load cycle Signal type
3 D644, D645
4 | D646, DOAT JOG speed setting When starting gg\:?crgand
5 D648, D649
[§ D650, D651
7 D652, D653
8 D654, D655
9 D656, D657
10 D658, D659
11 D660, D661
12 D662, D663
13 D664, D665
14 D666, D667
15 D668, D669
16 D670, D671
17 D672, D673
18 D674, D675
19 D676, D677
20 D678, D679
21 D680, D681
22 D682, D683
23 D684, D685
24 D686, D687
25 D688, D689
26 D690, D691
27 D692, D693
28 D694, D695
29 D696, D697
30 D698, D699
31 D700, D701
32 D702, D703

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(3) Servo input axis monitor device list

Axis
No.

Device No.

Signal name

D12280~D12289

D12290~D12299

D12300~D12309

Symbol

Signal name

Refresh cycle

Load cycle

Signal type

D12310~D12319

D12320~D12329

Md. 300

Servo input axis current value

D12330~D12339

D12340~D12349

Md. 301

Servo input axis speed

D12350~D12359

© |0 [N [ |o [ |w o |+~

D12360~D12369

Md. 302

Servo input axis phase compensation
amount

—
(=)

D12370~D12379

—
—

D12380~D12389

Md. 303

Servo input axis rotation direction
restriction amount

Operation cycle

Monitor
device

—
Do

D12390~D12399

—_
w

D12400~D12409

O |00 [N |0 [ |Ww | |— O

Unusable

—
S

D12410~D12419

—_
ol

D12420~D12429

—_
(2}

D12430~D12439

—_
-3

D12440~D12449

—_
co

D12450~D12459

[
©

D12460~D12469

Do
(=}

D12470~D12479

Do
—

D12480~D12489

Do
Do

D12490~D12499

[\)
w

D12500~D12509

[\
[N

D12510~D12519

[\~
(2]

D12520~D12529

Do
(=3}

D12530~D12539

Do
3

D12540~D12549

[\
co

D12550~D12559

Do
©

D12560~D12569

w
(=}

D12570~D12579

w
—

D12580~D12589

w
Do

D12590~D12599

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user

devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(4) Servo input axis control device list

Axis
No.

Device No.

Signal name

D14600, D14601

D14602, D14603

D14604, D14605

Symbol Signal name

Refresh cycle

Load cycle

Signal type

D14606, D14607

0 Servo input axis phase

D14608, D14609

Pr. 302 lcompensation advance time

Operation cycle

Command
device

D14610, D14611

D14612, D14613

D14614, D14615

© |0 [N | |O1 [ W | |

D14616, D14617

—
(=)

D14618, D14619

—
—

D14620, D14621

—
Do

D14622, D14623

—
w

D14624, D14625

—
S

D14626, D14627

—_
ol

D14628, D14629

—_
(2}

D14630, D14631

—_
-3

D14632, D14633

—_
co

D14634, D14635

[
©

D14636, D14637

Do
(=}

D14638, D14639

Do
—

D14640, D14641

Do
Do

D14642, D14643

[\)
w

D14644, D14645

[\
[N

D14646, D14647

[\~
(2]

D14648, D14649

Do
(=3}

D14650, D14651

Do
3

D14652, D14653

[\
co

D14654, D14655

Do
©

D14656, D14657

w
(=}

D14658, D14659

w
—

D14660, D14661

w
Do

D14662, D14663

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(5) Command generation axis monitor device list

?ﬂf Device No. Signal name
1 | D12600~D12619
2 | D12620~D12639 . .
5 | D12640~D12659 Symbol Signal name Refresh cycle Load cycle Signal type
4 | D12660~D12679 0 Md. 340 Commtand| generation axis feed Operation cycle
5 | D12680~D12699 1 current value
6 | D12700~D12719 2 | Md. 341 [Command generation axis minor error code Immediate
7 | D12720~D12739 3 | Md. 342 |Command generation axis major error code Monitor
8 | D12740~D12759 4 | Md. 343 |Command generation axis execute program No. When starting device
9 [ D12760~D12779 5 | Md. 344 |Command generation axis M-code
10 | D12780~D12799 6 Command generation axis accumulative Operation cycle
Md. 345 |current value
11 | D12800~D12819 7
12 | D12820~D12839 8 — Unusable — — —
13 | D12840~D12859 Command generation axis data set :
9 | Md. 346 [pointer for constant-speed control When starting/started
14 | D12860~D12879
Monitor
15 | D12880~D12899 10 \id. 347 |Command generation axis current value device
~ : per cycle .
16 | D12900~D12919 11 Operation cycle
17 | D12920~D12939 12 Command generation axis command
Md. 348 |speed
18 | D12940~D12959 13
19 | D12960~D12979 14
20 | D12980~D12999 15
21 | D13000~D13019 16
— Unusable — — —
22 | D13020~D13039 17
23 | D13040~D13059 18
24 | D13060~D13079 19
25 | D13080~D13099
26 | D13100~D13119
27 | D13120~D13139
28 | D13140~D13159
29 | D13160~D13179
30 | D13180~D13199
31 | D13200~D13219
32 | D13220~D13239
POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as

user

devices.

However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(6) Command generation axis control device list

Axis
No.

Device No.

Signal name

D14680~D14683

D14684~D14687

D14688~D14691

Symbol

Signal name

Refresh cycle

Load cycle

Signal type

D14692~D14695

D14696~D14699

Cd. 340 setting

Command generation axis JOG speed

D14700~D14703

D14704~D14707

Command generation axis JOG operation
2 | Pr. 348 |parameter block setting

When starting JOG
operation

Command
device

D14708~D14711

Unusable

© oo |~ |o|o]e [w]o |—

D14712~D14715

—
(=)

D14716~D14719

—
—

D14720~D14723

—_
Do

D14724~D14727

—_
w

D14728~D14731

—
S

D14732~D14735

[
(2]

D14736~D14739

—
(3}

D14740~D14743

—
-3

D14744~D14747

—
co

D14748~D14751

[u—
©

D14752~D14755

Do
(=)

D14756~D14759

Do
—_

D14760~D14763

[\
Do

D14764~D14767

[\)
w

D14768~D14771

Do
=

D14772~D14775

Do
($a]

D14776~D14779

Do
(o3}

D14780~D14783

Do
3

D14784~D14787

[N}
3]

D14788~D14791

Do
o

D14792~D14795

w
(=)

D14796~D14799

w
—

D14800~D14803

w
NS

D14804~D14807

POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as
user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(7) Synchronous encoder axis monitor device list

Axis
No.| Device No. Signal name
1 | D13240~D13259
2| DI3260~ 13279 Symbol Signal Refresh cycl Load cycl Signal t
ymbo ignal name efresh cycle oad cycle ignal type
3 | D13280~D13299
4 | D13300~D13319 0 Md. 320 Synchronous encoder axis current value
5 | D13320~D13339 1
6 | D13340~D13359 2 V. 321 Synchronous encoder axis current value
. er cycle
7 | D13360~D13369 3 perey
8 | D13380~D13399 4 Md. 322 Synchronous encoder axis speed Operation cycle .
9 |p13aoo~ni3a19| | 5 '\c’j'g\r/‘i'(t:‘:
10 [ D13420~D13439 6 Synchronous encoder axis phase
11 | p13440~D13459 7 Md. 323 compensation amount
12 | D13460~D13479 8 Synchronous encoder axis rotation
5 Md. 324 |direction restriction amount
Synchronous encoder axis minor error code
10 | Md. 327 Immediate
11 | ud. 326 Synchronous encoder axis major error code
12
13
14
15 _ |Unusable _ _ _
16
17
18
19




(8) Synchronous encoder axis control device list

Ne¥l Device No. Signal name
1 | D14820~D14829
2 | D14830~D14839 . .
Symbol Signal name Refresh cycle Load cycle Signal type
3 | D14840~D14849
4 | D14850~D14859 0 Synchronous encoder axis phase .
Pr. 326 |compensation advance time Operation cycle
5 | D14860~D14869 1
6 | D14870~D14879 ) Cd. 320 Synchronous encoder axis control start condition
- When starting Command
7 | D14880~D14889 3 | Cd. 321 |Synchronous encoder axis control method synchronous encoder | device
8 | D14890~D14899 4 Synchronous encoder axis current value axis control
Cd. 322 [setting address
9 | D14900~D14909 5
10 [ D14910~D14919 6 Cd. 325 [Input value for synchronous encoder via Operation cycle
: device
11 | D14920~D14929 7
12 | D14930~D14939 8 _ |unusable B B B
9




(9) Output axis monitor device list

Axi
Nc',.s Device No. Signal name
1 | D13600~D13629
2 | D13630~D13659 . .
5 T o13660 ~D13689 Symbol Signal name Refresh cycle Load cycle Signal type
4 | D13690~D13719 0 Current value after composite main
5 | D13720~D13749 1| "1 | shaft gear
6 | D13750~D13779 2 Md. 401 Current value per cycle after main shaft
7 | D13780~D13809 3 ' gear
8 [D13810~D13839 4 Md. 402 Current value per cycle after auxiliary
9 |D13810~D13869 50 shaft gear
10 | D13870~D13899 6 ) )
Md. 422 | Main shaft clutch slippage
11 | D13900~D13929 7 (accumulative)
12 | D13930~D13959 8 Md. 425 éiﬁgxﬁlzgsz)clutch slippage o . | Mon.itor
13 | D13960~D13989 9 peration cycle device
14 | D13990~D14019 10
15 | D14020~D14019 I Md. 406 | Cam axis phase compensation amount
16 | D14050~D14079 12 )
17 | D12030~D14109 3 Md. 407 | Cam axis current value per cycle
18 | D14110~D14139 14 "
19 | D1a140~D14169 1 Md. 408 | Cam reference position
20 | D14170~D14199 16 Md. 409 | Cam axis feed current value
21 | D14200~D14229 17
22 | D14230~D14259 18 | Md. 410 | Execution cam No.
23 | D14260~D14289 19 - Unusable — - -
24 | D14290~D14319 20
Md. 411 | Execute cam stroke amount )
25 | D14320~D14349 21 Operation cycle Monitor
26 | D14350~D14379 | | 22 device
Md. 412 | Execute Cam axis length per cycle
27 | D14380~D14409 23
28 | D14410~D14439 24
29 | D14440~D14469 25
30 | D14470~D14499 26
— Unusable — — —
31 | D14500~D14529 27
32 | D14530~D14559 28
29
POINT

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as
user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.




(10) Output axis control device list

Axis R ;
No. Device No. Signal name
1 | D15000~D15149
2| DIpLO0~DIDES0 Symbol Signal Refresh cycl Load cycl Signal t
mbo ignal name efresh cycle oad cycle igna e
3 | D15300~D15449 v 9 4 4 9 P
4 | D15450~D15599 0 | Pr. 400 | Main input axis No. When starting Command
5 | D15600~D15749 1 | Pr. 401 [Sub input axis No synchronous control | - gevice
6 | D15750~D15899 2 | Pr. 402 | Composite main shaft gear Operation cycle
7 | D15900~D16049 3 — Unusable — — —
8 | D16050~D16199 4
Pr. 403 | Main shaft gear: Numerator
9 | D16200~D16349 5 When starting
10 | D16350~D16499 6 synchronous control
Pr. 404 | Main shaft gear: Denominator
11 | D16500~D16649 7
12 | D16650~D16799 8 | Pr. 405 | Main shaft clutch control setting Operation cycle
13 | D16800~D16949 9 | Pr. 406 |Main shaft clutch reference address setting| \C"é:frgf'a"i”g synchronous
14 | D16950~D17099 10 o ! .
Pr. 407 | Main shaft clutch ON address Operation cycle
15 | D17100~D17249 11
16 | D17250~D17399 12 When clutch ON
17 | D17400~D17549 5 Pr. 408 | Travel value before main shaft clutch ON conditions established
8 7550~D17
1 D17550~D17699 14 Pr. 409 | Main shaft clutch OFF address Operation cycle
19 | D17700~D17849 15
20 | D17850~D17999 16 When clutch OFF
Pr. 410 | Travel value before main shaft clutch o :
21 | D18000~D18149 17 OFF conditions established
22 | D18150~D18299 18 | Pr. 411 | Main shaft clutch smoothing method When starting
23 | D18300~D18449 19 | Pr. 412 | Main shaft clutch smoothing time constant synchronous control
24 | D18450~D18599 20 i
Pr. 413 | Slippage amount at main shaft clutch ON \g’nen starting clutch
25 | D18600~D18749 21
~ When starting clutch
26 | D18750~-D18899 22 Pr. 414 | Slippage amount at main shaft clutch OFF OFF 9 Command
27 | D18900~D19049 23 device
28 | D19050~D19199 24 | Pr. 418 | Auxiliary shaft axis No. e raring synchronous
29 | D19200~D19349 25 | Pr. 419 | Composite auxiliary shaft gear Operation cycle
30 | D19350~-D19499 26 Pr. 420 | Auxiliary shaft gear: Numerator When starting
31 { D19500~D19649 27 synchronous control
32 | D19650~D19799 28 Pr. 421 | Auxiliary shaft gear: Denominator
29
30 | Pr. 422 | Auxiliary shaft clutch control setting Operation cycle
31 | Pr. 423 | Auxiliary shaft clutch reference address setting \C’\é::,glsmm”g synchronous
32 Pr. 424 | Auxiliary shaft clutch ON address Operation cycle
33
34 When clutch ON
pys Pr. 425 | Travel value before auxiliary shaft clutch ON conditions established
36 .
Pr. 426 | Auxiliary shaft clutch OFF address Operation cycle
37
38 N When clutch OFF
Pr. 427 |Travel value before auxiliary shaft clutch OFF conditions established
39
40 | Pr. 428 | Auxiliary shaft clutch smoothing method When starting
41 | pr. 429 Auxiliary shaft clutch smoothing time constant synchronous control
42 Slippage amount at auxiliary shaft When starting clutch
43 Pr. 430 | clutch ON ON




Output axis control device list (cont.)

Axis

No. Device No. Signal name
1 | D15000~D15149
2 | D15150~D15299
Symbol Signal name Refresh cycle Load cycle Signal type
3 | D15300~D15449
4 | D15450~D15599 44 Pr. 431 Slippage amount at auxiliary When starting
5 | piseoo~nisrag | [45| 7 [shaftclutch OFF clutch OFF
6 | D15750~D15899 46 | Pr. 434 | Speed change gear 1 allocation When starting
7 D15900~D16049 47 | Pr. 435 | Speed change gear 1 smoothing time constant synchronous control
8 |D16050~D16199 48 Pr. 436 | Speed change ratio 1: Numerator Operation cycle
9 | D16200~D16349 49
10 | D16350~D16499 50 ) )
Pr. 437 | Speed change ratio 1: Denominator
11 | D16500~D16649 51
12 | D16650~D16799 52 | Pr. 490 |Speed change gear 2 allocation When starting
— synchronous control Command
13 | D16800~D16949 53 | Pr. 491 |Speed change gear 2 smoothing time constant device
14 ] D16950~D17099 o4 Pr. 492 | Speed change ratio 2: Numerator )
15 | D17100~D17249 55 Operation cycle
16 | DI7250~D17399 56 Pr. 493 | Speed change ratio 2: Denominator
17 | D17400~D17549 57
18 | D17550~D17699 58 | Pr. 438 |Cam axis cycle unit setting
19 | D17700~D17849 59 | Pr. 442 | Cam axis length per cycle change setting When starting
synchronous control
20 | D17850~D17999 60 .
Pr. 439 |Cam axis length per cycle
21 | D18000~D18149 61
22 | D18150~D18299 When starting
Cam No synchronous control,
23 | D18300~D18449 62 | Pr. 440 - when passing cam
24 | D18450~D18599 data O point
25 | D18600~D18749 63 —  |Unusable — — —
26 | D18750~D18899 64 When starting
N G trok t synchronous control,
27 | D18900~D19049 65 Pr. 441 | Lam stroke amoun when passing cam
28 | D19050~D19199 data 0 point
Command
29 | D19200~D19349 66 ) device
Pr. 444 | Cam axis phase compensation advance time Operation cycle
30 | D19350~D19499 67
31 | D19500~D19649 68 | Pr. 445 | Cam axis phase compensation time constant
When starting
32 | D19650~D19799 69 | Pr. 448 | Synchronous control parameter block No. synchronous control
70 | Pr. 447 | Output axis smoothing time constant
71
72
73
74
75
76 — Unusable — — —
7
78
79
80
81




Output axis control device list (cont.)

ANx;s Device No. Signal name
1 | D15000~D15149
2_| D15150~D15299 Symbol Signal name Refresh cycle Load cycle Signal type
3 | D15300~D15449
4 | D15450~D15599 82
5 | D15600~D15749 83
6 | D15750~D15899 84
7 | D15900~D16049 85
8 | D16050~D16199 86
9 | D16200~D16349 87
10 | D16350~D16499 88
11 | D16500~D16649 89
12 | D16650~D16799 90 _ Unusable _ _ _
13 | D16800~D16949 91
14 | D16950~D17099 92
15 | D17100~D17249 93
16 | D17250~D17399 94
17 | D17400~D17549 95
18 | D17550~D17699 96
19 | D17700~D17849 97
20 | D17850~D17999 98
21 | D18000~D18149 99
22 | D18150~D18299 100| Pr. 460 S;éf;ngfgsﬁgidnosfhguf{rgg"ti;/alue per
23 | D18300~D18449 e
21 | DISA50~DI8599 101 | Pr. 461 f;ctféngfgfgﬁ.f;fr;iﬁsfr;tgv:;fe per When starting Command
25 | D18600~D18749 synchronous device
26 | D18750~D18899 102 | Pr. 462 | Cam axis position restoration object control
27 | D18900~D19049 103 | Pr. 463 Setting mgthod of cam reference position
28 | D19050~D19199 104 | Pr. 464 Cam axis 1 cycle current value setting method
29 | D19200~D19349 105 — Unusable — — —
30 | D19350~D19499 106 Current value per cycle after main
31 | D19500~D19649 107 Pr. 465 | shaft gear (Initial setting)
32 | D19650~D19799 108 Pr. 466 SC':Jar;teg(ta;?I(L::it;i)srscg(t:ilr:age)lﬂer auxiliary -
109 When starting Command
synchronous device
11(1) Pr. 467 | Cam reference position (Initial setting) control
112 Cam axis current value per cycle
13 Pr. 468 | (Initial setting)
114
115
116
117
118
119 — Unusable — — —
120
121
122
123
124




Output axis control device list (cont.)

Axis

No. Device No. Signal name
1 | D15000~D15149
2 | D15150~D15299 Symbol Signal name Refresh cycle Load cycle Signal
3 | D15300~D15449 tvoe
4 | D15450~D15599 125
5 | D15600~D15749 126
6 | D15750~D15899 | |i27| — | Unusable - - -
7 | D15900~D16049 128
8 | D16050~D16199 129
9 | D16200~D16349 130| Cd. 407 | Synchronous control change When
10 | D16350~D16499 131 ¢d. 409 | Synchronous control change reflection time ;?r?]tﬁzt:;%us ng\Tcn;and
11 | D16500~D16649 132 Cd. 408 | Synchronous control change value control change
12 | D16650~D16799 133
13 | D16800~D16949 134
14 | D16950~D17099 135
15 | D17100~D17249 136
16 | D17250~D17399 137
17 | D17400~D17549 138
18 | D17550~D17699 139
19 | D17700~D17849 140
20 | D17850~D17999 141 _ Uil _ _ _
21 | D18000~D18149 142
22 | D18150~D18299 143
23 | D18300~D18449 144
24 | D18450~D18599 145
25 | D18600~D18749 146
26 | D18750~D18899 147
27 | D18900~D19049 148
28 | D19050~D19199 149
29 | D19200~D19349
30 | D19350~D19499
31 | D19500~D19649
32 | D19650~D19799
POINT

user devices.
However, if a Q172DSCPU project is replaced with a Q173DSCPU project,
it will no longer be able to be used as a user device.

(1) With the Q172DSCPU, the axis No.1 to 16 range is valid.
(2) With the Q172DSCPU, device areas of 17 axes or greater can be used as




(12) Common device list

Device Signal name Refresh cycle Load cycle St')?::' Device Signal name Refresh cycle Load cycle s:;;::l
Manual pulse generator 1
D704 | PLC ready flag request D752 | smoothing magnification
setting register When manual pulse
- ! Manual pulse generator 2 enerator enable fla
D705 | Speed switching point D753 | smoothing magnification 9 9
specified flag request setting register
| All axes servo ON Main cycle Command - Manual pulse generator 3 Command
D706 command request device D754 | smoothing magnification device
a setting register
p707 | Real modelvirtual mode D755 Manual pulse generator
switching request (SV22) *1 1 enable flag request
b70g | JOG operation start D756 | Manual pulse generator Main cycle
! command request o 2 enable flag request
- _ _ _ - Manual pulse generator
D709 | Unusable D757 1 3 enable flag request
D710 D758
- JOG operation ~
D711 | simultaneous start When starting D759
p712 | axis setting register D760
D713 D761
D714 | AXis No. setting register D762
controlled by manual pulse =
D715 | generator 1 D763
D716 | AXis No. setting register D764
controlled by manual pulse
D717 | generator 2 D765
p71g | Axis No. setting register D766
controlled by manual pulse
D719 | generator 3 D767
D720 |Axis 1 D768
D721 |[Axis2 D769
D722 |Axis3 D770
D723 |[Axis4 D771
D724 |AXisS D772
D725 |Axis6 D773
D726 |Axis 7 D774
D727 [Axis8 D775
D728 |AXis9 D776
D729 _|Axis 1P Command D777
- device
D730 |Axis 11 When manual pulse D778 Unusable (42 points) = _ _
D731 |Axs 12 generator enable D779
- flag =
D732 |AXs 13| Manual pulse 0750
— s 14| generators 1 pulse
D733 input magnification f D781
D734 |Axis 15| setting register *2, D782
- *3
D735 Axis 16 D783
D736 |Axis 17 D784
D737 _|AXis 18 D785
D738 |Axis 19 D786
D739 |Axis 20 D787
D740 Axis 21 D788
D741 |Ais 22 D789
D742 | Axis 23 D790
D743 |AXis 24 D791
D744 |Axis 25 D792
D745 |Axis 26 D793
D746 |27 D794
D747 [AS28 D795
D748 [AXis 29 D796
D749 | Axis 30 D797
D750 |AXis 31 D798
D751 | Axis 32 D799

*1: Unusable with SV22 advanced synchronous control.
*2: With the Q172DSCPU, the axis No. 1 to 16 range is valid.
*3: With the Q172DSCPU, devices areas for axis 17 and above are unusable.




4.3.4 Special relays

The Q17nDSCPU has 2256 special relays from SMO to SM2255.
Nine of these are used for positioning control, and their respective applications
are fixed as shown in the following tables.

Device No. Signal name Refresh cycle Signal type
SM500 PCPU READY complete flag .
Main cycle
SM501 Test mode flag
SM502 External forced stop input flag Operation cycle
SM503 Digital oscilloscope executing flag Main cycle
SM506 External forced stop input ON latch flag Operation cycle .
— X Status signal
SM508 Amplifier-less operation status flag
SM510 TEST mode request error flag
SM512 PCPU WDT error flag Main cycle
SM513 Manual pulse generator axis setting error flag
SM516 Servo program setting error flag

4.3.5 Special Registers

There are 2256 special registers in the Q17nDSCPU, from SDO to SD2255.

In addition to special registers used for positioning control, 23 data registers
are used as special registers, and their respective applications are fixed as
shown in the following tables.

Device No. Signal name Refresh cycle Load cycle Signal type

SD200 Switch status

SD500 Real mode axis information Main cycle
SD501 register (SV22)

SD502 Servo amplifier loading When power turned ON and
SD503 information when performing operation cycle
SD504 _ o

SD505 Real mode/virtual mode switching When switching to virtual mode

error information (Sv22)

SD506
SD508 SSCNET control (Status) Main cycle
SD510
Test que request error When making test mode request
SD511 information

SD512 Motion CPU WDT error cause When motion CPU WDT error

occurs Monitor device
SD513
SD514 Manual pulse generator axis When manual pulse generator
setting error information enable flag
SD515

SD516 Error program No.

When starting

SD517 Error item information
SD522 Motion operation cycle Operation cycle
Operation cycle of the motion
SD523 CPU setting When power turned ON
SD524 Maximum motion operation cycle Operation cycle
SD550 i
System setting error information System settings
SD551 When an error occurs
SD560 Operation method When power turned ON
SD803 SSCNET control (Command) Main cycle C%rg\’/‘i“;”d

*1: Unusable when performing SV22 advanced synchronous control.
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4.4 Motion Devices

Motion registers (#0 to #12287) and a coasting timer (FT) are used as dedicated
motion CPU devices.

These can be used for operation control (F/FS) programs or transition (G)
programs.

(Direct access is not possible from PLCs, and therefore motion CPUs should
be accesses after substituting the PLC device if using at the PLC side.)

441 Motion registers (#0 to #12287)

Item Q173DSCPU/Q172DSCPU

No. of points 12288 points (#0 to #12287)

Data size 16 bits/point
Only user devices are latched.

Motion register (#) Latch (All points are cleared with the latch clear

operation.)

Usable tasks Normal, event, NMI

Access Complete range Read, Write possible

(1) Motion register list
These OS is common for all registers.

Device No. Application type Remarks
#0 User device . :
( (8000 points) Cleared with the latch clear operation.
#8000 Monitor device Cleared only when the power is turned ON or when
(640 points) reset.
. . . Cleared with motion error history clear request flag
#8640 Motion error hl_story device ON. (Retained when power turned ON, or when
(96 points)
reset.)
#8736 Product |nformat_|on list device Set when the power is turned ON or when reset.
(16 points)
#8752 .
System area Cleared only when the power is turned ON or when
412087 (3536 points) reset.




(2) Monitor devices (#8000 to #8639)
Monitor devices store information for each axis. Details of the stored data
are as follows.

Axis Device No. Signal name
No.
1 #8000 to #8019
2 | #8020 to #8039
Signal name Refresh cycle Signal type
3 | #8040 to #8059
4 (#8060 to #8079 0 Servo amplifier type When amplifier power turned ON
5 |#8080 to #8099 1 Motor current Operation cycle of 1.7 [ms] or
6 |#8100to #8119 2 shorter: operation cycle
Motor speed Operation cycle of 3.5 [ms] or
7 |#8120 to #8139 3 longer: 3.5 [ms]
8 #8140 to #8159 4 .
Command speed Operation cycle
9 |#8160 to #8179 5
10 | #8180 to #8199 6 ) . . . ’
Zeroing re-travel value When performing zeroing re-travel Monitor device
11 | #8200 to #8219 7
12 #8220 to #8239 8 Servo amplifier display .
Servo error code Main cycle
13 | #8240 to #8259 9 Parameter error No.
14 | #8260 to #8279 10 Servo status 1 Operation cycle of 1.7 [ms] or
15 | #8280 to #8299 11| Servo status 2 shorter: operation cycle
Operation cycle of 3.5 [ms] or
16 |#8300 to #8319 12 Servo status 3 longer: 3.5 [ms]
17 | #8320 to #8339 13
18 | #8340 to #8359 14
19 | #8360 to #8379 15
20 |#8380 to #8399 16 | Unusable - -
21 | #8400 to #8419 17
22 | #8420 to #8439 18
23 | #8440 to #8459 19
24 | #8460 to #8479
25 | #8480 to #8499
26 | #8500 to #8519
27 | #8520 to #8539
28 | #8540 to #8559
29 | #8560 to #8579
30 |#8580 to #8599
31 | #8600 to #8619
32 |#8620 to #8639

(3) Motion error history devices (#8640 to #8735)
Motion error history devices are shown below.

Device N si | Signal direction Refresh Load
evice No. 'gnal name Status | Command cycle cycle
Information on past 7
#8640 to #8651 | errors
(Oldest error information)
#8652 to #8663 Information on past 6
errors
#8664 to #8675 Information on past 5
errors
#8676 to #aegy | Nformation on past 4 Motion error history (8 times) o i When an i
errors (96 points) error occurs
#8688 to #8699 Information on past 3
errors
#8700 to #8711 Information on past 2
errors
Information on past 1
#8712 to #8723
errors
#8724 to #8735 | Newest error information




(4) Motion error history device error information

Information for the past eight errors after turning ON the CPU power is
stored as history. Numbers #8724 to #8735 contain the latest errors.

Errors when performing SFC control, and all existing minor and major
errors, servo errors, servo program errors, and mode switching errors, etc.
are tabulated in the history.
When an error occurs, "Motion error detection flag M2039" is also set.
Error information is as follows.

Details
No. | Signal name If error occurs when performing motion If moti
motion control error
SFC control
Motion SFC 0 to 255: Motion SFC program No. for which
+0 | Error program error occurred -1
No. -1: If unrelated to motion SFC program
2: Minor, major errors (command generation axis)
(SV22 advanced synchronous control method)
3: Minor, major errors
4: Minor, major errors (virtual servo motor axis)
(SV22 virtual mode switching method)
5: Minor, major errors (synchronous encoder axis) (SV22)
20: When F/FS g grrors detected by servo amplifier (MR-J3-B)
21 When G : Servo program setting errors . o
: 8: Mode switching errors (SV22 virtual mode switching method)
+1 | Error type 22: When K or other 9 Manual pul t . ti
. : pulse generator axis setting errors
(when neither F/FS nor G) 10" Test mod t
23: When motion SFC diagram - &st mode request errors
11: WDT errors
13: Self-diagnostic errors (error code 10000 and below)
14: System setting errors/motion slot error detection
15: Errors detected by servo amplifier (MR-J4-B)
42: Errors detected by SSCNET III/H head unit
50: Safety monitor errors
51: Safety monitor warnings
¢ If error type is "2", "3", "4", or "7"
0 to 4095: Servo program No.
FFFFH: JOG operation
FFFEH: Manual pulse generator
. FFFDH: Test mode (zeroing, servo diagnosis, servo startup)
+2 Error 8 to 409,5' F/FS, G, K program No. FFEFH: Synchronous control
to 255: GSUB program No. .
program No. A If unrelated to F/FS. G. K. GSUB FFDFH: Speed control
' Ty FFDEH: Torque control
FFDDH: Push control
FFOOH: All other cases
* If error type is other than "2", "3", "4", or "7"
-1
0 to 8191:If error type is "20"or "21", F/FS or G
Error block program block No. (line No.) 1 to 32: If error type is "2" to "6", relevant axis No.
+3 No./Motion Oto 8188: If error type is "23", 1to 8: If error type is "42", relevant SSCNET I1I/
SFC list/ Line motion SFC list line No. H head unit axis No.
No./Axis No. -1: If error type is "22", or error type is -1: All other cases

"20" or "21" and unrelated to block

(Go to next page)



(From previous page)

Details

No. | Signal name If error occurs when performing motion

SFC control If motion control error

* If error type is as follows
"2": D12602+20n or D12603+20n storage error code
"3": D6+20n or D7+20n storage error code
"4": D802+10n or D803+10n storage error code
"5": D1122+10n or D1123+10n storage error code
(SV22 virtual mode switching method)
D13250+20n or D13251+20n storage error code
(SV22 advanced synchronous control method)
"6": D8+20n storage error code
+4 [ Error code 16000 and above "7" SD517 storage error code
"8": SD504 storage error code
"9", "10": -1
"11": SD512 storage error code
"13", "14": SDO storage error code
"15": #8008+20n storage error code
"42": SSCNET III/H head unit monitor device alarm/warning No.
storage error code
"50", "51": SD32 storage error code

+5 | Error :\(/I\I(;I

Oceur- Sets the clock data (SD210, SD211, SD212) at the time of the error.
+6 [rence |DD/Hr ; iqi

date/ (BCD code, year is last 2 digits of calendar year)

. Min/
+7 |time Sec

‘blE‘bM‘blS‘b]Z‘b]1‘b10‘b9‘b8‘b7‘bG‘bE‘M‘bS‘bZ‘b]‘bo‘ |b15‘b14‘b13‘b12‘b11‘b10‘bg‘bg‘b7‘b6‘b5 b4‘b3‘b2‘b1‘b0|

Degree axis speed x 10 setting

Error setting data presence 0: Disable
0: No 1: Enable
1: Yes * Sets the status when an error occurs when the error

setting data unit is "11: Control unit (speed data)",
and the control unit is "10: degree".

Control unit/display method
o Sets the control unit when the error setting data
units are "01: Axis unit, output module unit", "10:
Control unit (address data, radius arc interpolation
error tolerance error", and "11: Control unit (speed
data)".
00: mm
01:inch
10: degree
11: PLS
. * The virtual servo motor axis is "11: PLS fixed".
Error Settmg Sets the display method when the error setting data
data info. unit is "00: none".
00: Decimal notation with symbol
01: Decimal notation with no symbol
10: Hexadecimal notation (lower bit 4-digit display)
11: Hexadecimal notation (8-digit display)

+8

» Error setting data unit
00: None
01: Axis unit, output module unit
(when output module error occurs)
10: Control unit (address data, radius arc
interpolation error tolerance error)
11: Control unit (speed data)

L » Errorsetting data presence
0: No
1: Yes

+9 | Unusable -

+ Setting data that caused error
« If error type is one of the following

+10 | Error setting « Stores error details code. ! 1? :t_#8009+20n storage parameter error No. (hexadecimal
+11 | data « Fixed at O if error with no details code. Ir'10 ? |o_n)
42": Fixed at 0
"50", "51": SD33 (safety signal monitor error details data) is
store.

*1: If command execution fails for motion SFC program synchronous control dedicated functions, a details code is output to
both the motion error history device error code and the error setting data.



(5) Motion error detection flag (M2039)

The motion error detection flag (M2039) turns ON when all errors detected
by the motion CPU occur.

When an error occurs, set the motion error detection flag (M2039) for the
error device with the following procedure.

(a) Set the error code for each axis or each error device.
(b) Turn ON the error detection signal for each axis or each error.

(c) Set the motion error detection flag (M2039) for the above "motion error
history devices (#8640 to #8735)".

(d) Turn the motion error detection flag (M2039) ON.

After reading error history with the "Motion error detection flag (M2039)" ON,
reset the "Motion error detection flag (M2039)" in the user program. The
"Motion error detection flag (M2039)" will turn ON again for subsequent
new errors.

POINT

* If turning the "Motion error detection flag (M2039)" OFF, check the error
content, eliminate the cause of the error, and then turn it OFF at the user
side.

Turning M2039 OFF clears self-diagnostic error information other than for
stop errors.

» Set clock data and the clock data read request (SM801) in the user
program.

(6) Error setting when servo warnings occur

Set whether to output an error to the MT Developer2 motion error history
and self-diagnostic errors when a servo warning occurs.

Set in the system basic settings in the system settings.

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion Controller Programming
Manual (Common Edition)" for details.

4.5 Coasting Timer (FT)

Motion device Item Specification
No. of points 1 point (FT)
Data size 32 bits/point (-2147483648 to 2147483647)
Cgﬁs*tzing timer (FT) Latch zlc?uftti(r:]g il'rée;rt]itr;:]ireij-reset to 0 when the power is turned ON, and
Usable tasks Normal, event, NMI
Access Read only possible
Timer specifications 888 s timer (1 is added to the current value (FT) every 888 ps.)

*1: Use devices SD720 or SD721 for the 444 s coasting timer.
*2: Use devices SD722 or SD723 for the 222 s coasting timer.



Chapter 5 Motion SFC Programs

5.1

Features

This section describes the configuration and each element of motion SFC
programs.

Previously, machine operations were managed at the PLC CPU side, and the
starting and stopping of motion SFC programs was controlled at the motion
CPU side with start and stop commands from the PLC. Consequently, the time
taken from the point command conditions were established until commands
were issued was delayed by at most the number of sequences taken to perform
a single scan, and the resultant variations in this time restricted applications
which demanded responsiveness and short tact time.

With the Q Series motion controller, programs at the motion side are described
with an SFC (Sequential Function Chart), enabling the control of machine
operations. Furthermore, it is now also possible to control events that require
program execution when interrupts are input from external sensors.

(1) By breaking up machine sequential operations into individual steps, anyone
can create easy-to-understand programs in flowchart format, resulting in
improved maintenance.

(2) Transition conditions are identified and positioning started at the motion CPU
side, meaning no variations in the response time that can be influence
sequence scan time.

(3) With the motion SFC step processing method (active steps only executed),
high-speed processing, and high-speed response processing can be realized.

(4) In addition to positioning control, numerical operations and device SET/RST,
etc. can also be processed at the motion CPU side, leading to reduced tact
time without involving the PLC CPU.

(5) Commands can be issued to servo amplifiers when start conditions are
established with a transition conditions description unique to motion SFC.

(6) Operation can proceed to the next step without waiting for positioning to be
completed after starting with a transition condition description unique to
motion SFC.

(7) Motion SFC programs that respond to interrupt inputs from external sources
can be executed.

(8) Motion SFC programs can be executed at regular intervals (min. 0.22 ms:
when using Q170DSCPU) by synchronizing with the motion operation cycle.



5.2 Motion SFC Program Configuration

Motion SFC programs are configured by START, step, transition, and END
components and so on as shown below.

I Operation start (Program name ) --- START: Indicates the program entrance.
i ‘ Step (operation control step): When in the active
Positioning FO  |..... status, the specified operation control programis . . .. Set YO=X0+X10
preparation executed. D100=W0+W100
Positioning Transition (shift): Indicates conditions for YO*M100
Co"m’zf’ei’eagﬁgck GO | advancing control to the nextstep. =t
—— ) ) . . ABS-1
Positioning KO |..... Step (motion control step): When in the active . Axis 1. D100
execution status, the specified servo program is executed. Speed 10000
Positioning Transition (WAIT): Indicates conditions for 1X0
complete check || G1__Jrre advancing control to the nextstep. 777

v
Operati I ..... : Indi i
ngrpale-ct:: END END: Indicates program completion.

Operation for the above motion SFC program when started is as follows.

(1) The step (FO) status becomes active, and the operation specified at the step
(FO) is executed (positioning preparation). An active status step is known as
an active step.

(2) A check is carried out to determine whether the conditions specified at the
transition (G0) have been established (whether the positioning program can
be started), the active step (FO) becomes inactive when conditions are
established, and the next step (KO) becomes active (servo program KO is
started).

(3) A check is carried out at the transition (G1) to ensure that step (KO) operation
is complete (servo program KO positioning complete), and control advances to
the next step when operation is complete (conditions established).

(4) As the active step advances as described in (1) to (3) above, control is
executed and then completed with END.

POINT

The number of steps that can simultaneously be active steps in all motion
SFC programs is 256 or less.

If 256 is exceeded, a Motion SFC error [16120] occurs.

The motion SFC program symbols are as follows.

F/FS: operation control, K: positioning control, G: judgment




5.3 SFC Diagram Symbol List

The parts that form the component elements of the motion SFC program are as
follows. The motion SFC program expresses the operation order and transition
control by joining these parts with a directed line.

Symbol . . .
Category Name (Code size (bytes)) List expression Function
¢ Indicates the program entrance with the program name.
START Program name ° This_ program name is specified when calling sub-
routines.
(0) * Limited to one per program.
Program
Start/end * Indicates the end (exit) of the program.
* When a sub-routine is called, operation returns to the
END END program from which the sub-routine was called.
®) * Multiple ENDs can be set within a single program, and
can be set even if none.
* Starts servo program Kn (KO to K4095).
Motion CALL Kn
control step
(8)
Single * Executes operation control program Fn (FO to F4095)
Fn :
type CALL Fn
Operation
control step (8)
Scan ¢ Executes operation control program FSn (FSO to
execution FSn CALL FS FS4095) repeatedly until the next transition condition is
type operation n established.
control step (8)
| ¢ If WAIT follows GSUB, a "Sub-routine call" condition
occurs, and control advances to the specified program.
Program name Control is returned to the program from which the
sub-routine is called when END is executed.
Sub-routine | GSUB program * If GSUB is followed by other than WAIT, a "Sub-routine
Steps tart" diti th ified i
call/start step g) | name start" condition occurs, the specified program is
( started, and control advances to the next (below)
program. The start source program and start
destination program are executed simultaneously, and
the start destination program is exited when END is
executed.
¢ Execution of the specified program currently running is
stopped, and the program is exited. By restarting the
CLR program after exiting, it starts from the initial step (start
Program name step).
* If the specified program is currently "calling a sub-
routine", execution of the sub-routine program is also
Clear CLR program name stopped. . . . .
step ®8) * If the specified program is at a point after "starting the
sub-routine", execution of the sub-routine program is
not stopped.
¢ If a clear is performed for the "called sub-routine",
execution of the specified sub-routine is stopped,
control returns to the program from which the sub-
routine was called, and then proceeds to the next.
POINT
Comments can be set for each symbol in SFC diagram steps, transitions, etc.
* Program start/end comments cannot be set.
+ Step/transition comments: max. 80 half-width (40 full-width) characters, 20 characters
displayed in 4 lines
» Jump/pointer comments: max. 64 half-width (32 full-width) characters, 16 characters displayed
in 4 lines




Category

Name

Symbol
(Code size (bytes))

List expression

Function

Transi-
tion

Shift
(Read-ahead
transition)

Gn

(8)

SFT Gn

If the previous step is a motion control step, processing
proceeds to the next step without waiting for the completion of
motion operation when transition condition Gn (GO to G4095)
is established.

If the previous step is an operation control step, processing
proceeds to the next step following operation execution when
the transition condition is established.

If the previous step is a sub-routine call/start step, processing
proceeds to the next step without waiting for the completion of
sub-routine operation when the transition condition is
established.

WAIT

WAIT Gn

If the previous step is a motion control step, processing
proceeds to the next step without waiting for the completion of
motion operation when transition condition Gn (GO to G4095)
is established.

If the previous step is an operation control step, processing
proceeds to the next step following operation execution when
the transition condition is established. (Same operation as
shift)

If the previous step is a sub-routine call/start step, processing
waits for completion of sub-routine operation, and then
proceeds to the next when the transition condition is
established.

WAITON

WAITON bit device

Start preparations are carried out for the next motion control
step, and a command is issued immediately when the
specified bit device turns ON.

Always set a one-to-one pair with the motion control step.

WAITOFF

WAITOFF bit device

Start preparations are carried out for the next motion control
step, and a command is issued immediately when the
specified bit device turns OFF.

Always set a one-to-one pair with the motion control step.

Shift Y/N

| (When established)

Gn NI

(When not | Y
established)

IFBm
IFT1
SFT Gn

JMP IFEm
IFT2
SFT Gn+?

JMP IFEm
IFEm

If the previous step is a motion control step, processing
proceeds to the step below without waiting for the completion
of motion operation when transition condition Gn (GO to
G4095) is established, and when the condition is not
established, processing proceeds to the step connected from
the right.

If the previous step is an operation control step, processing
proceeds to the step below following operation execution
when the transition condition is established, and when the
condition is not established, processing proceeds to the step
connected from the right.

If the previous step is a sub-routine call/start step, processing
proceeds to the step below without waiting for the completion
of the sub-routine operation when the transition condition is
established, and when the condition is not established,
processing proceeds to the step connected from the right.

WAIT Y/N

(When established)

established)

IFBm
IFT1
WAIT Gn

JMP IFEm
IFT2
WAIT Gn+?

JMP IFEm
IFEm

If the previous step is a motion control step, processing waits
for completion of motion operation, and proceeds to the next
step when transition condition Gn (GO to G4095) is
established, and when the condition is not established,
processing proceeds to the step connected from the right.

If the previous step is an operation control step, processing
proceeds to the step below following operation execution
when the transition condition is established, and when the
condition is not established, processing proceeds to the step
connected from the right. (Same operation as shift)

If the previous step is a sub-routine call/start step, control
waits for completion of the sub-routine, and proceeds to the
step below when the transition condition is established, and
when the condition is not established, processing proceeds to
the step connected from the right.

Jump

Jump

(14)

JMP Pn

Controls jumps to specified pointer Pn (PO to P16383) inside
the self program.

Pointer

Pointer

®)

Pn

.

Indicates the jump destination pointer (label).

Pointers can be set for steps, transitions, branch points, and
nodes.

PO to P16383 can be set for a single program. Numbers may
overlap with those in other programs.




5.4 Branch and Node Diagram List

SFC diagrams show branch and node patterns used to specify the flow of steps

and transitions.

Basic shape

Name (code size) . . .
(bytes)) SFC symbol List expression Function
Based on list * Processes each step, transition connected in
; . expression series in order from the top.
Series transitions ding t . s
(Size of each corresponding to Steps and transitions do not have to be
symbol) SFC diagram aligned alternately.
symbols shown in |« |t yransitions are omitted, unconditional shift
5.2. transition processing is performed.
¢ After executing the step or branch immediately
CALL Kn before the branch, the route for which
IFBm transition conditions are established first is
Selection branches X IFT1 executed.
((No. of branches + . |IFT1 | |IFT2 gi-ll:L En * The start of the branch destination name for
2) x 10) [ [ ; n the selection branch must be a transition, is
| | | | P IFE limited to all SHIFTs or all WAITs. (If SHIFTs
T T IFT2 m and WAITs are mixed, the branch will be a
| | SFT Gn parallel branch.)
[ | [ i C.ALL Fn * Following processing of the branched route
. ) i ' ' y with the selection branch, processing
(Sgtilectlon nodes IFErquMP IFEm) proceeds to the node.
IFEm CALL Fn” ¢ Either steps or transitions may be used
immediately before or after nodes.
Parallel branches i SFT Gn * Multiple routes (steps) connected in parallel
PABm are executed simultaneously.
(No. of branches x |PAT1 | |PAT2 PABm . -
22 + No. of nodes x PAT1 The start of the branch dest|r_1at|on name for
2+12) i I I i CALL Fn the parallel branch may be either a step or a
= = SFT Gn’ transition.
JMP  PAEm
PAT2 * Completion of execution of each branched
CALL Fn’ route with a parallel branch waits at a node,
L [ SFT Gn” and processing proceeds to the next step
! | ! | : when execution is complete for all routes.
Parallel node (JMP PAEm ) e Either steps or transitions may be used
(8) PAEM PAEm ) immediately before or after nodes.
CALL Fn ¢ If the step immediately before the node is an
FS step, scanning is performed even while
waiting. Scanning is not performed after
waiting is complete.
(1) Normal jump
<Normal jump> <Node jump> ¢ After executing the previous step or
CALL Fn transition, control jumps to execution of the
JMP Pn specified pointer Pn inside the self
program.
* ltis possible to jump to either a step or a
- transition.
Jump transition o .
(Size of each * Even if jumping from an FS step to a
symbol) transition, scanning is performed while the
jump destination transition condition is
CALL Fn’ established.
<—|:| <>—|:| Pn (2) Node jump
CALL Kn * If jumping to another route within a parallel
E':I I:: branch after a parallel branch, a "node
jump" is made, and the system awaits
execution at the jump destination.




5.5 Motion SFC Program Name

The "motion SFC program name" is set individually for motion SFC program No.
0 to No. 255.

The motion SFC program name is set within 16 half-width characters (8 full-
width characters). Specify this motion SFC program name in "sub-routine call/
start steps (GSUB)", and "clear steps (CLR)".

POINT

(1) The motion SFC program can be set to a random number between
0 and 255.

(2) "$ (half-width)" cannot be set for the first character of the motion
SFC program name.

B)Y"\/:;, *?"<>] (half-width)" cannot be set in the motion SFC
program name.




5.6 Steps
5.6.1 Motion control steps

Motion control steps are used to start servo program Kn.

Name Symbol Function

| Motion control steps are used to start
Motion control step Kn servo program Kn.
| Specification range: KO to K4095

(1) Operation description
(a) The start accept flag for the axis specified in the specified servo program
Kn turns ON.
(b) The specified servo program Kn is started.

Execution timing

Transition condition established | |

Start accept flag (M2001 + n) v 4 I_
| \

v

(2) Error
A Motion SFC error [16200] occurs when the specified servo program Kn
does not exist, and execution of the motion SFC program is stopped the
moment this error is detected.

(3) Precautions

(a) If changes are made to the current values in the motion SFC program,
specify the CHGA command in the servo program, and then call it with
the motion control step.

(b) Even if a minor error/major error occurs and an error stop condition
occurs at the servo program when the servo program specified with the
motion control step is started or while starting, execution of the motion
SFC program continues. If wishing to stop the motion SFC program when
an error is detected, insert an error detection condition in the transition
(transition condition).




5.6.2 Operation control steps

Operation control steps are used to execute operation control program Fn/FSn.

Name Symbol Function

| Operation control steps are used to execute
. operation control program Fn/FSn.
Operation control step Fn/FSn Specification range: FO to FA095/FS0 to

| FS4095

(1) Operation description
(a) One-time execution type operation control step Fn
Executes the specified operation control program Fn (n = FO to F4095)
once.

(b) Scan execution type operation control step FSn
Executes the specified operation control program FSn (n = 0 to 4095)
repeatedly until the next transition condition is established.

(2) Error
A Motion SFC error [16201] occurs when the specified operation control
program Fn/FSn does not exist, and execution of the motion SFC program is
stopped the moment this error is detected.

(3) Precautions
(a) Even if an operation error, etc. occurs during operation control program
execution, execution of the motion SFC program continues.



5.6.3 Sub-routine call/start steps

Sub-routine call/start steps are used to call or start motion SFC programs for the
specified program name.

Name Symbol Function

| Sub-routine call/start steps are used to
| Program name | call motion SFC programs for the
| specified program name.

Sub-routine
Call/start step

(1) Operation description
(a) Sub-routine call/start steps are used to call or start motion SFC programs
for the specified program name.
(b) Control differs depending on the type of the transition linked after the
sub-routine call/start step.
* If WAIT: The sub-routine is called.
« If other than WAIT: The sub-routine is started.

END END
If WAIT (sub-routine call) If other than WAIT (sub-routine start)

(2) Errors

An error occurs in the following cases and execution of the motion SFC

program is stopped.

(a) A Motion SFC error [16005] occurs if the specified motion SFC program
does not exist when a sub-routine is called/started, and execution of the
motion SFC program from which the call/start originated is stopped the
moment this error is detected.

(b) A Motion SFC error [16006] occurs if the called/started motion SFC
program has already been started when a sub-routine is called/started,
and execution of the motion SFC program from which the call/start
originated is stopped the moment this error is detected.

(c) A Motion SFC error [16110] occurs if a self program is called/started
when a sub-routine is called/started, and execution of the motion SFC
program from which the call/start originated is stopped the moment this
error is detected.

(d) When the sub-routine called/started when calling/starting a sub-routine is
motion SFC program 1 (called/start program) in motion SFC program 2
called/started from motion SFC program 1, Motion SFC error [16111]
occurs, and motion SFC program 2 from which the called/started
originated is stopped the moment this error is detected.

(3) Precautions

(a) There are no restrictions on sub-routine call/start nesting depth.

(b) With sub-routine starting, processing of the motion SFC program from
which the start originated continues even if an error stop occurs for the
start destination motion SFC program.

(c) With sub-routine calling, when an error stop occurs for the call destination
motion SFC program, execution of the motion SFC program from which the
call originated is also stopped at the same time.
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5.6.4 Clear Steps

Clear steps are used to stop execution of motion SFC programs for the specified
program name.

Name Symbol Function
| Clear steps are used to stop execution of
Clear step |CLR Program name | motion SFC programs for the specified
i program name.

(1) Operation description
(a) Execution of the specified program currently running is stopped.
(b) Even if the motion SFC program for which the clear step is specified is set
to start automatically, it will not automatically start again after stopping.
(c) The specified program can also be a self program.
(d) If the specified program is currently calling a sub-routine, execution of the
sub- routine program being called is also stopped.

SuB

If a "sub-routine is called" as shown in the diagram on the left:
¢ When MAIN is cleared:
Execution of the both MAIN and sub-routine (SUB) is stopped even

if the sub-routine (SUB) is currently running.

' e When the sub-routine (SUB) is cleared:

Execution of the sub-routine (SUB) is stopped if currently running,
and processing returns to MAIN.

14

(e) If the specified program is at a point after starting the sub-routine,
processing of the started sub-routine program continues.

/{%

If a "sub-routine is started" as shown in the diagram on the left:
When MAIN is cleared:
Execution of MAIN is stopped even if the sub-routine (SUB) is
currently running, however, processing of the started sub-routine
(SUB) continues.

* When the sub-routine (SUB) is cleared:
Execution of only the sub-routine (SUB) is stopped if currently running.

(f) If the servo program started from the specified program is currently being
started, processing of the servo program continues.

(g9) If waiting for conditions to be established at the WAITON/WAITOFF+
motion control step, the system waits for conditions to be established and
then executes the servo program. If the servo program is not executed,
enter a stop command separately for the relevant axis.

(2) Error
If the motion SFC program specified in the clear step does not exist, a
Motion SFC error [16203] occurs.

(3) Precautions

(a) When the motion SFC program specified in the clear step has not been
started, no error occurs and the condition is ignored.

(b) Even if execution of the motion SFC program is stopped with the clear
step, output is maintained.

(c) If stopping the axis that is currently operating in conjunction with
execution of the clear step, enter a stop command for the relevant axis
separately.



5.7 Transition

Conditional expressions and operational expressions can be described in
transitions. The operational expression described here is executed repeatedly
until the transitional condition is established.

(1) Operation description
(a) Motion control step + SHIFT

* Processing proceeds to the next step when

transition condition Gn is established without
I waiting for the completion of operation of servo
program Kn started with the motion control step.

(b) Motion control step + WAIT
* Processing waits for the completion of operation
of servo program Kn started with the motion
control step, and then proceeds to the next step

when transition condition Gn is established.
* No condition for the completion of operation of
servo program Kn is required in transition
condition Gn.

» Even if an error stop occurs when the started
servo program Kn is started or while it is starting,
the system deems that operation is complete.

(c) WAITON/WAITOFF + motion control step

* Processing starts immediately when the specified
bit device for WAITON/WAITOFF turns ON/OFF.

| Kn | | Kn |

(d) Combination with operation control step

» The same operation is performed for both WAIT
and SHIFT, and after executing operation control
I I program Fn, processing proceeds to the next step
Fn when transition condition Gn is established.
* In the case of operation control steps, the same
operation is performed for both WAIT and SHIFT,
and after executing operation control program Fn,
processing proceeds to the next step when
transition condition Gn is established.

-n
=}




(2) Precautions

(a) Always set a one-to-one pair with the motion control step. If the step after
WAITON/WAITOFF is not a motion control step, execution of the motion
SFC program is stopped the moment an error is detected.

(b) When the jump destination immediately after WAITON/WAITOFF is a
motion control step, no error occurs. (See lower left diagram.)

(c) It is possible for a pointer to exist immediately after WAITON/WAITOFF.
(See lower right diagram.)

ON MO
Pn
4—[ Pn
Kn
Pn

(d) If a minor/major error occurs when starting the servo program specified in
the motion control step, preventing the program being started, execution of
the motion SFC program continues regardless of the WAITON/WAITOFF
bit device status, and processing proceeds to the next step. If wishing to
stop the motion SFC program when an error is detected, insert an error
detection condition in the next transition (transition condition).

(e) The following commands can be used with motion control steps used in

combination with WAITON/WAITOFF.
(Linear interpolation control, circular interpolation control, helical
interpolation control, speed switching control, fixed-pitch feed control,
constant speed control, high-speed oscillating, fixed position stop speed
control)

]

Kn



5.8 Jumps and Pointers

e

Jump Pointer

(1) Operation description
(a) Jumps are used to jump to specified pointer Pn inside the self program.
(b) Pointers can be set for steps, transitions, branch points, and nodes.
(c) Pointer Pn can be set from PO to P16383 for a single program.

(2) Precautions
(a) It is not possible to set the kind of jumps that break from inside parallel
branches to parallel nodes.
(Bad example 1 below)
(b) It is not possible to set jumps inside parallel branches to parallel nodes
from outside parallel branches to parallel nodes. (Bad example 2 below)
(c) Labels and jumps cannot be set consecutively. (Bad example 3 below)

Bad example 1 Bad example 2 Bad example 3

=

|
— ()

]

= n )

@
i

i

5.9 END

END

(1) Operation description
(a) END is used to exit the program.
(b) When a sub-routine is called, processing returns to the motion SFC
program from which the sub-routine was called.

(2) Precautions
(a) Multiple ENDs can be set within a single program.
(b) An END cannot be set between a parallel branch and node.
(c) Output is maintained even after exiting a motion SFC program with END.

5-13



5.10 Branches and Nodes

5.10.1 Series transitions

Series transitions are used to execute steps or transitions directly below those
connected in series.

(1) If wishing to start a servo program or sub-routine, and proceed to the
next step without waiting for the completion of operation:
Set a SHIFT in the transition.

In such cases, the transition (SHIFT) can be omitted.
If transitions are omitted, unconditional shift transition processing is performed.
I

K1 Servo program K1 is started.

| Proceeds to the next step when the condition set in transition
Gl G1 is established without waiting for the completion of the servo
: program K1 operation.

K2 Servo program K2 is started.
|

(2) If wishing to start servo program or sub-routine, and proceed to the
next step upon the completion of operation:
Set a WAIT in the transition.

K1 Servo program K1 is started.

Proceeds to the next step when the start axis in servo program
K1 stops (start accept flag OFF), and condition set in transition
G1 is established.

K2 Servo program K2 is started.
|




5.10.2 Selection branches and selection nodes

(1) Selection branches
Selection branches are used to judge the conditions for multiple transitions
connected in series, and execute only the route for which conditions are
established quickest.
Transitions are restricted to all SHIFT or all WAIT.

(Example) If WAIT
|

K1 Servo program K1 is started.
The start axis in servo
G255 | program K1 stops (start
,,,,,,,,,, accept flag OFF), the
conditions set in transition
K2 K3 K4 G255 G1 to G255 are judged, and
| | | | then processing proceeds to
le N the established route.

POINT

(1) The judgment of transition conditions is not necessarily performed
in order from left to right.

(2) Selection nodes
Selection nodes are used after selection branches if connecting to a single
route again after completing the processing of each route, however, it is also
possible to set not to be joined as shown below.

IFB1

|

L[:] Jump transition (normal jump)

END Program END

<ol

IFE1



5.10.3 Parallel branches and parallel nodes

(1) Parallel branches
Multiple steps connected in parallel are executed simultaneously. The start
of the parallel branch destination may be either a step or a transition.

WAIT GO
' ' ' ' After operation for the previous step is
K2 K3 F1 F10 complete, steps K2 to F10 connected in
---------- parallel are executed when the condition
set for transition GO is established, and
each route is then executed up to the
» o parallel node point.

Max. number of parallel branches: 255

POINT

A "SHIFT" or "WAIT" may also be set for transitions immediately before
parallel branches. Neither "WAITON" nor "WAITOFF" can be set.

(2) Parallel nodes
If using parallel branches, always connect them to parallel nodes.
Jumps to other branch routes can be set between parallel branches and
parallel nodes.
In such cases, the jump destination is a midway parallel node point (node
jump).
It is not possible to set jumps that break from between parallel branches and
parallel nodes.

PAB1 | : ,«—Parallel branch point
K2 K4 F10
Node jump
ON M100 LL G11
I
K3 F1 )
| After stoppage of servo program K3 is
complete, lines meet until the condition
G12 set for transition G3 is established, and
I servo program K4 has been started.
Processing proceeds to the next (below)
- F12 step when meeting is complete.
K100
PAE1 I <«—Parallel node point
K5




5.11 Y/N Transitions

If branching a route when transition conditions have or have not been established,
it is helpful to use a "SHIFT Y/N transition" or "WAIT Y/N transition"

Name Symbol Function
(When_ not
SHIFT Y/N Gne faplshed) « Processing proceeds to the step below when
transition N the transition condition set in Gn is
Slannnea) Iy established, and when the condition is not

established, processing proceeds to the step
connected from the right.

¢ The difference between "SHIFT Y/N" and
"WAIT Y/N" is the same as the difference
between "SHIFT" and "WAIT".

(When not
blished

WAIT Y/N

transition
(When
established)

In this example, it has been made easy to describe a selection branch program for
two routes as follows.

<Y/N transition not used> ¢ GO0 and G1 programs are restricted to cases in which
the affirmation and negation in the conditional
expression part differs only.

IFBT <Example 1> <Example 2>
GO iEA_Go o il[vtho " il[éiov:»eﬂoo H[DGO:K11O I

<Y/N transition used> * Set the GO program shown in <Example 1> and
<Example 2> above in the GO program.

_ ¢ The motion SFC program list and code following

IFB1 conversion will be the same as with the previous

description. (The motion SFC diagram expression will
differ only.) Consequently, when editing the program,
"an automatic search for a vacant G No. is performed,

‘ ‘ ‘ ‘ a program for which the conditional expression portion
is logically negated is generated automatically", and
two G programs are occupied.

If a Y/N transition is deleted when "editing the
program”, the automatically generated G program (G1
below) is not deleted. If deletion is necessary, delete
at the "Program use list".




(2) Precautions
(a) If linking immediately before "SHIFT Y/N" or "WAIT Y/N", place a
"consecutive node - branch" in between.

* It is not possible link directly to * Place a "consecutive node -
"SHIFT Y/N" or "WAIT Y/N". branch" in between.
[ ]
- :

.




5.12 Task Operation

The timing at which motion SFC programs are executed can be set for each
program in the program parameters with a single task. Tasks are largely divided
into three types as shown in the following table.

Task type Details
Normal tasks Executed during motion CPU main cycle (spare time).

1. Executed at fixed cycles (0.22 ms, 0.44 ms, 0.88 ms, 1.77 ms, 3.55 ms, 7.11 ms,
14.2 ms).

Event tasks 2. Executed when the input set for the event task factor from among external interrupts
(16 in QI60) is turned ON.

3. Executed with interrupt from PLC.

z\lNl\th-al:/‘Tg:kable Executed when the input set for the NMI task factor from among external interrupts (16
Interrupt) for QI60) is turned ON.

POINT

If executing event tasks in 0.22 ms fixed cycles, set "0.2 ms" for the operation
cycle time in the MT Developer2 system basic settings.

(1) Normal tasks
[Operation description]
Motion SFC programs are executed during motion CPU processing main
cycles (spare time). The following is an overview of processing.
* Example of motion SFC parameter "No. of consecutive transitions setting 2"

Program 1 Program 2
A)
B)
C)
SFCS1 SFCS2
Ladder —l_l—,_l
» Main cycle e Main cycle N
Normal task {\ 1 A) K X m |
+)
5 Main cycle R |
" o Normal tasks end with END (no
consecutive operation). When
operating consecutively, use a
jump to have the program
return to the start step.
[Point]
(a) Set motion SFC programs containing motion control steps for normal
tasks.

(b) Execution of normal tasks is aborted while executing event tasks and
NMI tasks.
However, with normal tasks, event task prohibition commands (DI) can be
specified in operation control steps, and therefore event task interrupts can
be prohibited in parts enclosed with an event task prohibition command
(DI) and event task enable command (El).
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(2) Event tasks

Event tasks trigger the execution of motion SFC programs when events occur.

There are three types of events as follows.

(a) Fixed cycle
Fixed cycle events regularly trigger the execution of motion SFC programs
ina 0.22 ms, 0.44 ms, 0.88 ms, 1.77 ms, 3.55 ms, 7.11 ms, or 14.2 ms
cycle.

(b) External interrupt (16 points from 10 to 115)
A motion SFC program is executed when the input set for the event task
from the 16 points of the QIG0 (16 point interrupt unit) installed in the
motion slot turns ON.

(c) Sequence interrupt
A motion SFC program is executed when a GINT command is executed
for a sequence program for another Q PLC CPU.

POINT

(1) Multiple events can be set for a single motion SFC program. However,
it is not possible to set multiple fixed cycles.

(2) ltis also possible to execute multiple motion SFC programs with a
single event.

(3) Motion control steps cannot be executed inside event tasks.

(4) If event tasks are prohibited with a normal task, it will not be possible
to execute event tasks. If an event occurs while event tasks are
prohibited, they are executed the moment event tasks are enabled.

(3) NMI tasks
Motion SFC programs are executed when the input set for the NMI task factor
from among external interrupts (16 for QI60) is turned ON.

POINT

(1) NMI tasks are given the highest priority among normal tasks, event
tasks, and NMI tasks.

(2) Even if event tasks are prohibited (DI) in a normal task, NMI task
interrupts are performed without masking.

(4) Execution status example
The following diagram displays an example of the execution status for each
motion SFC program when motion SFC programs are executed with multiple
tasks.

3.55 ms NMI interrupt NMI interrupt

NMI task execution program ! l l T:I l | T:'

3.55 ms event task execution program I:I l:' D D D D
Normal task execution program i | | l:' I: D I:]

If there is a program executed with an NMI task, program executed with a
3.55 ms fixed cycle event task, and a program executed with a normal task,
as shown in the above diagram,

(a) 3.55 ms fixed cycle event tasks are executed every 3.55 ms,

(b) If an NMI interrupt is entered, priority is given to execution of the NMI task,
(c) And the normal task is executed during spare time.



5.13 SFC Parameters

There are two types of SFC parameters, "task parameters" used to control tasks
(normal tasks, event tasks, NMI tasks), and "program parameters" set for each
motion SFC program.

5.13.1 Task parameters

No. Item Setting range Default value Remarks
No. of
1 |consecutive Normal tasks 110 30 3
o (Common to normal tasks)
transitions
This parameter reads values when the
Sets an event task or NMI
2 |lInterrupt setting task for external interrupt | Event task PLC ready flag (M2000) turns from OFF
in to ON, and then performs control.
put (10 to 115). . ) A
If setting or changing this parameter,
Repeat Normal task 1 to 100000 1000 turn the PLC ready flag (M2000) OFF.
3 |control Event task 1 to 10000 100
restriction count Gy task 1to 10000 100

5.13.2 Program parameters

The following parameters are set for each motion SFC program.

No. Item Setting range Default value Remarks
1 | Start setting | Sets whether to Start/Not start automatically. Not start
Only one from normal task, event task, NMI task Normal task
If an event task is set, set another event to be enabled.
One of the follow 1 to 3 must be set.
1. Fixed cycle
One from 0.22 ms, 0.44 ms, 0.88 ms, 1.77 ms, 3.55 ms, 7.11 ms,
or 14.2 ms,
or none.
Execution 2. External interrupt (selected from those set for event task)
2 task Multiple interrupts can be set from 10 to 115.
3. PLC interrupt None
Multiple interrupts can be set from 10 to 115.
Multiple tasks can be set from 1 to 3. ;
This is possible even if the same event is shared with multiple motion Iglljezacfhrgﬁt?ggiaﬁjcs
SFC programs. ready flag (M2000) is
If an NMI task is set, set another interrupt input to be enabled. ON, and then performs
1. External interrupt (selected from those set for NMI task) Multiple control. If setting or
interrupts can be set from 10 to 115. changing this parameter,
No. of 1t0 10 turn the PLC ready flag
3 [consecutive | Set the No. of consecutive transitions for programs set for event tasks or 1 (M2000) OFF.
transitions NMI tasks.
END End/continue
4 . Set the END step operation mode for programs set for event tasks or NMI End
operation tasks.
None/bit device
Set the bit device to be turned ON during motion SFC program execution.
The following devices can be used.
5 |Executing X0 to X1FFF ™ None
flag YO to YIFFF
MO to M8191
BO to B1FFF X
UO\G10000.0 to UCI\G(10000+p-1).F (self CPUs only)

*1: With input devices (PXn+0 to PXn+F) allocated to the motion CPU built-in interface (DI), the PXn+4 to
PXn+F range is fixed at 0, and cannot be used. (n = first input No.)
*2: p is the number of user setting area points for each CPU multiple CPU high speed transmission area.




5.14 Motion SFC Program Start Method

Motion SFC programs run while PLC ready flag M2000 is ON.
There are three ways of starting motion SFC programs as follows.
(1) Automatic start
(2) Start from motion SFC program
(3) Start from PLC
The start method is set in the program parameters for each motion SFC program.

(1) Automatic start
Motion SFC programs are started automatically by turning the PLC ready
flag M2000 ON.

(2) Start from motion SFC program
Motion SFC programs are started by executing a sub-routine call/start step
in the motion SFC program.

(3) Start from PLC
Motion SFC programs are started by executing a D(P).SFCS command with
a PLC program.

5.15 Motion SFC Program Exit Method

There are three ways of exiting motion SFC programs as follows.
(1) Motion SFC programs are exited by executing an END set in the motion
SFC program.
(2) Motion SFC programs are stopped by turning PLC ready flag M2000 OFF.
(3) Motion SFC programs are exited with a clear step.

Point

(1) Multiple ENDs can be set for a single motion SFC program.
(2) Motion SFC programs are exited even if set to start automatically.
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Chapter 6 SV22 Servo Programs

6.1 Servo Programs

A servo program is used to specify the type of positioning control required to
control positioning, as well as positioning data. This section describes the servo
program configuration and specification method.

1SV13 and SV22 control servo motors with this servo program, and the k
lapplicable servo commands are shown in the "Servo command lists". !
6.1.1 Servo program configuration

A single servo program consists of the following (1) to (3).

(1) Program No. .............cccooeeeeee. This number is used to specify start requests
0 to 4095 in the sequence program, and a random

number can be set from 0 to 4095.
(2) Servocommand...................... Indicates the positioning control type.
(3) Positioning data...................... This is data required to execute servo

commands. The data required to execute the
commands is fixed in each servo command.

ettt Program No.
<K11> ——
ABS=2 ot b Servo command
IAxis 1, 20000.0 | (x m) R
| |
1AXis 2, 20000.0 [ (p m) e Positioning data

Data other than the axis No. can be

.Composne speed 5000.00 | (mm/min) specified indirectly with a word

IIE)/IV\E%Le 10g (ms) ! device (D, W).

'P B 2 !

'S-curve ratio 100 | (%) ! P.B stands for parameter block.

********************** [ (Operation is performed at block 1 if
not set.)

(4) Servo program area
1) The positioning CPU internal memory used to store servo programs
created with peripheral equipment has a capacity of 14,334 steps (14 k
steps), and the servo program area is used as a backup for the SRAM
battery.



6.1.2 Servo command lists

Lists of servo commands used in servo programs are shown on the following
pages.

(1) Viewing the command lists

A
)
—
&

(5) (6) () (8)
A

A A A A T
Positioning data |
Common Circular/helical 0sc g Parameter block Other:
-_— — slelglolefe]elE|a|E|(g|2[2]> =Zolo of2|2 E" s[.8 Advanced S-curve olelsls |25 |w =Y
213 A R BRI HEHEEEEHE D S S  HEDEEE S
~ ZlalZlQ| 5 o] Ll |E ol |53|E T Z2|s o582 |2 155 2l= z s |9
5 | E HEHNMEE R EERHEHEREE AR B BRI E
[5) > P i = S8 2 El|lS 5|8/ 5/2|5|8|E|R Rlelalsl2 |38 |s|s/5|5|8|alals €| O3 | =
»n rocessing 2 2| G| O =5 o|°\h w|le(c (=8 J1g|8|5 olg |55 |5|%|al°9ols s E|lE|2
g - detail 8 3| e 2|3 o|g 5 cl1213|2 22| |8 oz [2]8(8(2|2|5|C|E g | <|“§| 8| No. of
£ | 2 etails g g€ g|< Z 5] [F15]8|8 8lEle |t HEHEEEE 2| 3| £| o steps
S |8 5 5|8 o 5 7510 &5 [215] 11318(3|5|o|g| | IR
z | E g C s g El Is|2] [218]5 ]88 || |E LA RIE
B e o = % |5 g121|8|8 3 [
& 8 Virtual valid [Slelel el el el B kel kel le) —[=[=]o[=[0]o o|o[-[-[o|o[o]o]olo[o[o|o[o[o]o[o[o[O]=[—
No.ofsteps | 1 [ 1 [ 11 [ 1[I [1[1[1][1]1 T[T T2t Tt T[Tttt [ [Tt T[2a[1[T1[2[2[2[1[2][T1]1
™ *7
No-ofindirect | 4| —| 2| 2| 1| v| 12| 2|2 1|2f2]2|1|1]|2[1 t|1|[1|r|2ft|v|t|r|1]|1]2 VAEE I { P IR vt IR s
2l Absolute 1 axis positioning [ A O[O [O|A | A A|lA A|AIATA AN WA AN WA PAN AN AN A
g = Tncremental 1 axis positoning | A 1O | O 1 O | 2 | & INVNUNISISIN AT ATATATATATA = 4~17
g5l 2 ]| Absolute 2 axis positioning [ ATO[O[O[A A olalala alalalal Talalalalalala A 5~20
"J“_S’,_/J- L1 _[O]A]A|A AN A A A|AIA|IAIANATA A
———TaTAla] [ala]alala]a]a Al T T2
Y Y
(1) (2)
No. Content
1) Command symbol |Describes servo commands that can be used in servo programs.
Processing details |Provides an overview of servo command processing.

(1) Shows positioning data that can be set in servo commands.
(a) o: ltems that must be set (Data for which it will not be possible to execute servo commands if not set)
(b) A: ltems set when required (Data controlled with default value if not set)

(2) Direct/indirect designation possible (exc. axis No.)
(a) Direct designation: Set with numerical value.
(b) Indirect designation: Set with word device.
(2) e Servo program execution is controlled with the content of the set word device.
¢ 1 word data or 2 word data is used depending on the setting item.
o If 2 word data, the first device No. is set.

(3) No. of steps
The greater the number of setting items, the greater the number of command steps. (The number of steps is displayed
when creating servo programs.)
(A command + o item will result in the minimum step, and steps will increase one at a time with an A item 1 item.

(3) Items common to all servo commands
(4) [ltems set in circular interpolation start servo programs
(5) |High-speed oscillating setting items

Set when performing control after changing parameter block (default values used if not set) data set at the servo
(6)  [program. (Parameter block data is not changed.)

(7 Setting items other than common, circular, parameter block (The items set will differ depending on the servo command.)

(8) Indicates the number of steps in each servo command.




(2) Servo command lists
Lists of servo commands that can be used with servo programs and
positioning data set with servo commands are shown on the following table.

Positioning data

Common Circular /helical 0SC S
) o | o o | ® o [e2lelelglelelzx]2
21z|3/8|£(8 35 (el5|els|2l2|5]|¢
x S| 2|2 | & > ol = c | = ©
8 sla|2|2|=z|z|®|e|2|5|8|8]s
el | 5 E|lE sl |8 || 2|2
Com- =] ing detail g & g o |3 S|sg @ S g
Positioning mand rocessing details D | € 2|z z = 2
1< o] o = o x
control symbol o 5 | © s 2 *
T S s L
o <
Virtual valid olo|l|O0o|J]O|]O|O|—|O|J]O|JO|J]O|O|O|O]|O
No. of steps 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
No. of indirect words 1T —1212]1 1 112 (2121 ]2f2(2]1
1 ABS—1 || Absolute 1 axis positioning AlO]O|1O|Aa|A
g axis | [ Nc—1 || Incremental 1 axis positioning AlO[O|O|Aa|A
<} - o
o —
c 2 ABS—2 | [ Absolute 2 axis positioning Alololol Al A O
s axes ([ 1Nc—2 ||Incremental 2 axis positioning AN|lO|1O|O|[A|A O
[}
% 3 ABS—3 || Absolute 3 axis positioning ALO|lO1OAA O
'g axes | INc—3 ||Incremental 3 axis positioning AlO|1O|O|[Aa]lA O
I}
c —4 || Absolute 4 axis positionin
£ 4 ABS—4 p g AlO|lO[O|Aa]A O
axes (| 1Nc—4 | |Incremental 4 axis positioning AlO[O|O|A|A @)
£ . ’7 Absolute auxiliary point
g% ABS 17| designation circular interpolation ALO1O1OA LA O
C
22 ili i
'§§ INC 7 Incr_emer_1ta| a_uxmar)_/ point Alolololala O
2 designation circular interpolation
Absolute radius designation circular
° ABS <™ ||interpolation AlTO1O10O| A A O
= Less than CW 180°
<} - —
o Absolute radius designation circular
s ABS (¥ ||interpolation AlO|1O|O|[Aa]lA O
= CW 180° or greater
% c Absolute radius designation circular
a S || ABS <« ||interpolation ANlO[lO|lO|A] A O
Q2 ] Less than CCW 180°
(= c K K . -
.l [©) Absolute radius designation circular
S @ ||ABS % [interpolation AlO|lO[O|Aa]A O
3 | S CCW 180° or greater
5 2 Incremental radius designation
5 || INC <% ||circular interpolation AlO|1O|O|[Aa]lA @)
g Less than CW 180°
Incremental radius designation
INC (¥ ||circular interpolation AlO]l1O1O|A]A @)
CW 180° or greater
Incremental radius designation
circular interpolation ANlO|1O|lO|AlA @)
Less than CCW 180°
Incremental radius designation
INC C ¥ ||circular interpolation AlO|1O|O|[AalA @)
CCW 180° or greater




No. of
steps

dojs uonisod paxi4

awi) uoljela|aosp/uoljels|aooe
dojs uonisod paxi4

Other

440/NOLIVM e
uoljela|eoap/uoijela|aooe Ni4 —

dpis 38
[goue) P W

(poads jueisuod)
paads puewwo)

‘ON weiboid

SuoIIpUoD Jeaday

paads seiq Ueis

Positioning data

ojjes g
uoNOdS UoHeIs|ed8(

5~20
7~21
8~22
T~22
6~21

*2
4~17

1B

1

2
o: ltems that must be set, A: Items set when required

*1: Only when reference axis speed specified
*2: (B) indicates bit device.

*2
1B

onel |
uoIoas uoleIs|edeq

ones g
UOI}08S UOI}eIS|900Y

ojel |
UOIJ08S UONeIS|800Y

Advanced S-curve
acceleration/deceleration

poyisw uon
-BJ9|809P/UONEI[800Y

onjel 8AINO-S

abues soueIa|0)
1018 uoiejodiaiul Jejnodin

Parameter block

Buissaooud
uoljets|9osp Indul 4O LS

anfeA ywi| enbio

awi} uoness|sdsp dojs pidey

awi uonelajeosqg

awl} UOIRIB|800Y

anfeA ywi| paadsg

Hun jouod uonejodiaiu|

AlAalAlAalAlA]A
AlAalAlAalAlA]A
AlAalAlAalAA]A
AlAalAlAalAA]A
VAN VAN RVANS (VAN RVAN VAN RVAN
AlAalAlAalAA]A
AlAalAlAalAA]A

O|O|O|O|O OO0 |0O|0O]0O]0O]|0]0]O0O
AN|A|AIAIAAA

AlA|lAAA|A

AlA|lAAA|A
AlAalAlAalAlA]A
AlAalAlAalAlA]A
AlAalAlAalAA]A
AlAalAlAalAA]A
AlAalAlA]lAA]A
AlAlAlAlAA]A

0|00 |0
AlAIAIAIAIA|AAA[A[AIAIAIA]A

AlAIAITAIAIAAAA[A[AIAIAIA]A
AlATAITAIAIAAAA[AAIAIAIA]A
AlAIAITAIAIAA|AA[A[AIAIAIA]A
AlAIAITAIAIAAAA[A[AIAIAIA]A
AlAIAAIAIAAlAA[A[AIAIAIA]A
AlAIAAIAIAAAA[A[AIAIAIA]A
AlAIATAIAIAAlAA[A[AIAIAIA]A
AlAIATAIAIAAAA[A[AIAIAIA]A
AlAITATAIAIAAAA[A[AIAIAIA]A




Positioning data
Common Circular /helical osC s
. — - z
slelsslelelelelsl=l8[2[s]2]%
2| sloe|l=s|l8 |||l |9|5|<c|2]§5]|x
% SIZFIZ 12> 2|cs|2|2|c[F|5]|0
3 s|lo|S|Z|E|5|%|&8|o|5|E|8]8
s s|g|é =5 s|S|a|S|L|5
- . . = [0} [e) =
Positioning Com Processing details 2 ? E 3|2 12 S ko)
trol mand £ oo 5 [ &
contro symbol g g o = § x
o < -
Virtual valid O[O0O|O|O|O|O|—[O]|]O|]0O0]|0O O O
No. of steps 1 1 1 1 1 1 1 1 1 1 1 1
No. of indirect words 11 —121]2]1 1 1 2 12| 2
— Absolute center point designation
a'—)g = ABS 74| circular interpolation CW AlOJOO|AA O
LE|E S - —
c o = Absolute center point designation
c 38 S ||ABS \4||circular interpolation CCW AJOJOJOJAA O
TS5|eo Incremental center point designati
O |+= .= point aesignation
5% g 3 INC 7 circular interpolation CW AlO OO AafA O
0o |0© 1 |Incremental center point designation
o INC 4 circular interpolation CCW NAlOlO10AA O
£ Absolute auxiliary point
8.% @designation helical interpolation ALO|O1OAA O O
§5
= Incremental auxiliary point
28 INHfldesignation helical interpolation A1O|10101A A O O
Absolute radius designation helical
ABH <4 |[interpolation A Al A
Less than CW 180° Olelo © O
Absolute radius designation helical
ABH interpolation AlO|lO[O|A]A O @)
E CW 180° or greater
Absolute radius designation helical
- ABH <« ||interpolation AlO1O1O| A A O O
o Less than CCW180°
5 g Absolute radius designation helical
=] S ||aBH interpolation AlOolOolOo|lAa]l A O O
S 2 1O CCW 180° or greater
o
c Incremental radius designation
9o 8 || n1 <= ||helical interpolation ANlO[O]1O|A|A O O
T |5 Less than CW 180°
g. 14 Incremental radius designation
9o INH (' ||helical interpolation AlOoOlOolOol Al A O O
c CW 180° or greater
© Incremental radius designation
L INH <« ||helical interpolation ALTO|lO1O]A|A O O
2 Less than CCW 180°
Incremental radius designation
INH ( » |[helical interpolation AlOoflofolAa]l A O O
CCW 180° or greater
c Absolute center point designa-
-% ABH 74/ ltion helical interpolation CW AlOJOOAA o0
c
2 Absolute center point designa-
_00(3 ABI 4 |ion helical interpolation CCW Al1O1O O |A 1A 010
-g NI Incremental center point desig- rlolololala olo
o 21 nation helical interpolation CW
9]
1= Incremental center point design-
o . T .
(&} INH \4 [l nation helical interpolation CCW ALOIOLO A A ol0




No. of
steps

T~22

10~27

9~26

10~27

Positioning data

Other

dojs uonisod paxi4

*2
10

awi) uoljela|aosp/uoljels|aooe
dojs uonisod paxi4

1

440/NOLIVM

*2
10

uoljela|eosp/uolelajeode N4

1

dns

*2

[goue)

*2
18|16

(poads jueisuod)
paads puewwo)

2

‘ON weiboid

suonpuoo Jeaday

*2
1/
1B

Parameter block

paads seiq Ueis

2

ojjes g
uoNOdS UoHeIs|ed8(

onel |
uoIoas uoleIs|edeq

ones g
UOI}08S UOI}eIS|900Y

ojel |
UOIJ08S UONeIS|800Y

Advanced S-curve
acceleration/deceleration

poyisw uon
-BJ9|809P/UONEI[800Y

onjel 8AINO-S

AlAalAlAalAA]A

AlANTAITA]IAIA]A

AlANIAIA]AA]A

AlAlAlAalAA]A

AlATAAIAA]A

VAN VAN RVANS INVANS RVAN VAN RVAN

AlAlAATAA]A

AlATAAIAA]A

VAN VAN RVANS INVANS RVANS IRVANS RVAN

AlAlAATAA]A

AlAN A AA|AA

VAN VAN RVANS VAN RVAN VAN RVAN

AlAlAATAA]A

AlA A AA|AA

abues soueIa|0)
1018 uoiejodiaiul Jejnodin

O|O|O OO |O|O]O|0O|O]J0O]0O]0]0]O0O

Buissaooud
uolets|9osp Indul 4O LS

anfeA ywi| enbio

awi} uoness|sdsp dojs pidey

awi) uonelaj@oaq

awl} UOIRIB|800Y

anfeA ywi| paadsg

0|00 |0

Hun jouod uonejodiaiu|

AlAalTAlAAA]AAlAIA[AIA[A]AA
AlAlAAAA]AAAIA]AIA[A]IA|A
AlATAAAA]AIA]AIA]AA[A]A|A
AlATAITAIAIA]IAIA]AIA]AIA[A]AA

AlAlAlAAA]A

AlANTAATAIA]A

VAN VAN RVANS VAN RVANN (VAN RVAN

AlAlAlAAA]A

AlAIAA|A]A]A

VAN VAN RVANN VAN RVANN (VAN RVAN

AlATAAIAA]A

AlAIAAA]A]A

VANN VAN RVANS VAN RVANN VAN RVAN

AlATAAIAA]A

AlAIAAA]A]A

VANN VAN RVANN (VAN RVANN VAN RVAN

AlAlTAAAA]A

AlAIAAA]A]A

o: Items that must be set, A: Iltems set when required

*1: Only when reference axis speed specified

*2: (B) indicates bit device.



Positioning data

Common Circular /helical 0OSC S
S 0 o | o o | o [ = o [ = 7 [ © >~ | Z
2lz12181E|8 |2 5l2|g|5|2|2|s5]¢
S Zlo | = | > Slclg2|183l812]|C
. 2 A £ 5|5 |8|S|E |5
- : : @ = o o =
Positioning m‘;’:d Processing details g é £ 5_ 2 z .% %
control symbol g é &) 2 2 x
o < -
Virtual valid O|0O|O[O|O0O|O|—[O]|]O|O[O|O|]O|O|O
No. of steps 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
No. of indirect words 11 —121 2 1 1 1 2 12| 2 1 212 2 1
3 1 axis || FEED-1 | |1 axis fixed feed rate start Alololol Al A
e 2 axis || FEED-2 fatae)(lsstzlalgear interpolation fixed feed Alolololala
i 3 axis || FEED-3 ?a?::tgptear interpolation fixed feed Alolololala
,': For- Speed control (I) forward rotation
8:0’ ward start A0 O A
(O
Q= .
0§ | Re- Speed control (I) reverse rotation
© |verse start A0 © A
; For- Speed control (1) forward
S |ward rotation start ALO = A4
oSl
Q
»E Re- VR Spegd control (II) reverse Alo o Al A
O |verse rotation start
For- Speed, position control forward
V
& |ward rotation start AlO1O1O A LALA
= "
o9 | Re- Speed, position control reverse
2E |verse VPR rotation start AOTOIOAlA A
- Q
o O
(7]
Re-
(% st:rt VPSTART | |Speed, position control restart O
VSTART | |Speed switching control start A
VEND |[Speed switching control end
olo|o|alala
—_|Speed switching control
End point address clo|o|a]a|a
Speed ABS—3 [OX O OGN Vil RVANE BVAN
switchin
controlg olofo|lAalala
Speed switching control
INC—2 Travel value to end point olo|o|Aa|Aa]A
INC—3 olol1o|Aa|Aa]A
Speed switching point absolute
VABS designation Ol0 AL
Speed switching point incremental
VINC designation 010 Al A




No. of
steps

4~17

5~19

7~21

3~15

3~16

4~18

2~4

1~13

4~9

5~10

~12

4~9
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T~12

4~6
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Advanced S-curve
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o: Items that must be set, A: Iltems set when required

*1: Only when reference axis speed specified

*2: (B) indicates bit device.



Positioning
control

Com-
mand
symbol

Processing details

Positioning data
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Circular /helical
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(%2}
(@)

Parameter block No.

Axis

Address/travel value
Command speed
Dwell time

M-code

Torque limit value

Auxiliary point
Radius
Center point
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Start angle

Vibration amplitude

Frequency

1* Reference axis No.

Virtual valid

No. of steps

(@)
-0
-0

(@)

-0

-0

No. of indirect words

Fixed
position

rotation

stop
speed
control

I” Reverse "~ Forward ~}

rotation

Fixed position stop speed
control absolute designation

>

@)
@)
O
>

Fixed-pitch
feed

Fixed-pitch feed start

Constant
speed
control

1 axis constant speed control start

2 axis constant speed control start

3 axis constant speed control start

CPSTART4|

4 axis constant speed control start
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O|o|O0|0Of O
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o IEeN el
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» SH2N2N =2 1= ) S
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w’_‘w[\:y»—"—l

=
&
%
|
>
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>
7
I
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=
o=}
[92]

Constant speed control pass
point absolute designation

O|O0|0]|0

i

9

=
=
=
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Constant speed control pass
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designation
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No. of
steps

6~19

4~16

3~15

3~17

4~17

2~10

3~11

4~12

5~13

5~14

4~13

5~14

9~14

8~13

9~14

Positioning data
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16
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s
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*2
18|16

(poads jueisuod)
paads puewwo)

2

‘ON weiboid

suonpuoo Jeaday

*2
1/

1B

Parameter block

paads seiq Ueis

2

ojjes g
uoNOdS UoHeIs|ed8(

onel |
uoIoas uoleIs|edeq

ones g
UOI}08S UOI}eIS|900Y

onel |
UOIJ08S UONeIS|800Y

Advanced S-curve
acceleration/deceleration
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-BJ9|809P/UONEI[800Y
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VAN VAN RVANS VAN RVANN VAN RVAN
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O|O|O|O|JO OO0 |0O|0O]0O0]0O]0]0]O0O

Buissaooud
uoneJs|eosp Indul 4O LS

anfeA ywi| enbio

aw uonels|oap dojs pidey

awl uonelssjgos(

VANM VAN RVANN VAN

AlAaA| A

awl} UOIeIB|800Y

anjeA Jlwi| paadg

0|00 ]|0O

AlA|lAAA|A
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Jun |o)uod uonejodisiu|

AlAlAA]AA]AIAlAIA[AIA[A]AA
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AlAlAAAA]AIA]AIA]AA[A]IA|A

o: Items that must be set, A: ltems set when required

*1: Only when reference axis speed specified

*2: (B) indicates bit device.
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Positioning data
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Processing details

Virtual valid

No. of steps

No. of indirect words

Constant speed control pass

point incremental designation

point helical incremental

designation

Constant speed control end

INC—1

INC—2

INC—3

INC—4

INC £~

INC <%

INC Cy

INC <«

INC (&
A

U4

INC

INH £~

INH <%

INH (¥ ||Constant speed control pass

INH <
INH C
INH 7

U4

INH

CPEND

Positioning
control

Constant
speed
control
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No. of
steps
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Advanced S-curve

acceleration/deceleration
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o: Items that must be set, A: Iltems set when required

*1: Only when reference axis speed specified

*2: (B) indicates bit device.
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Positioning data
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o: Items that must be set, A: Iltems set when required

*1: Only when reference axis speed specified
*2: (B) indicates bit device.
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6.1.3 Linear control

|Control of 1 to 4 axes with ABS-1 to ABS-4 (absolute method) |

(1) Controls positioning from the current stop address (address prior to
positioning) with home position as reference to the specified address.

(2) The movement direction is determined based on the current stop address
and specified address.

Real
<K 50> —'— 200 ¢ ‘e End point
s " No matter where the
. ) . ! address is prior to
nd | Axis 1 200000.0 | (pm) | positioning, it will move to
point | | Axis 2 200000.0 | ( pm) | this position
Composite speed 5000.00 | ( mm/min) 100 — : .
0 | i '
Start point 100 200 300 (mm)

|Linear control of 1 to 4 axes with INC-1 to INC-4 (incremental method) |

(1) Controls positioning by the specified travel value from the current stop position
address.
(2) The movement direction is determined based on the movement symbol (+/-).
1) When the movement direction is positive:
Forward direction (address increase direction) positioning
2) When the movement direction is negative:
Reverse direction (address decrease direction) positioning

Real
<K 51> 200

INC-2
Travel J | Axist 100000.0 | ( um)
value | | Axis2 100000.0 | (um)
Composite speed 5000.00 [ ( mm/min) 100 —
Start point
0 1 l T
0 50 100 200 300 (mm)
Speed designation (speed type) when performing linear 2 axis,
3 axis, and 4 axis interpolation control
1. Composite speed Reference axis speed Composite
This is the speed designation for moving with interpolation. ‘speed
2. Major axis speed :
This the speed for the interpolation axis with longest movement.
(Major axes are judged and processed automatically.) ‘
3. Reference axis speed Major axis speed
This is the speed setting for the axis to be set as reference from Reference axis speed
among interpolation axes.




6.1.4 Circular interpolation control for interpolation point designation

|Contro| of 2 axes with ABS ¢ (absolute method) |

(1) Performs circular interpolation from the current stop address (address prior
to positioning) with home position as reference to the end point address via
the specified auxiliary point address.

(2) This is an arc produced with point the start address (current stop address)
and auxiliary point address intersects the auxiliary point address and end
point address perpendicular bisector as the center point.

Real

<K 52> 2000 . ____

ABS‘/P. 150 End point
End Axis 1 200000.0 | (um) 1
point Axis 2 200000.0 ('um) 100

Speed 5000.00 ( mm/min) -

Auxiliary point 1 50000.0 (pm)

Auxiliary point 2 150000.0 (um)

Start point i
0 T T i T
0 50 100 200 300 (mm)
|Contro| of 2 axes with INC < (incremental method) |

(1) Performs circular interpolation from the current stop address to the end point
via the specified auxiliary point.

(2) This is an arc produced with the point the start point (current stop position)
and auxiliary point intersect the auxiliary point and end point perpendicular
bisector as the center point.

Real

D 200 | :

INC ¢*° iEnd point

Travel J | Axis 1 200000.0 | (pum) 150 — !
value Axis 2 150000.0 ( um) !

Speed 5000.00 | ( mm/min) 100 — i

Auxiliary point 1 50000.0 (um) i

Auxiliary point 2 100000.0 (pm) 50 @ #---do-____T2 .

Start point
0 1 T T
0 50 100 200 300 (mm)



6.1.5 Circular interpolation control for radius designation

Control of 2 axes with ABS £, ABS @, ABS T/, and
ABS Q)(absolute method)

(1) Performs circular interpolation from the current stop address (address prior
to positioning) with home position as reference to the specified end point
address at the specified radius.

(2) This is an arc produced with the point that the start address (current stop
address) and end point address perpendicular bisector intersects the specified
radius as the center point.

Real
<K 54> | 200 b o ___
ABS/TN + End
End J | Axis 1 300000.0 | (um) ; point
point | | Axis 2 200000.0 | ( um) i
Speed 8000.00 | ( mm/min) 100 i
Radius 300000.0 | ( um) !
Radius | |
0 T T |
Start point @ 100 200 300 (mm)

Control of 2 axes with INC <%, INC ( ¥, INC T4, and
INC ) (incremental method)

(1) Performs circular interpolation to the end point specified at the specified
radius with the current stop address as the start point (0, 0).

(2) This is an arc produced with the point that the start address (current stop
address) and end point address perpendicular bisector intersects the specified
radius as the center point.

Real
<K 55> _|_ 200
INC ()
End | | Axis 1 100000.0 | (pum)
point Axis 2 -50000.0 ( um)
Speed 8000.00 | ( mm/min) 100 .
Radius 70000.0 | ( um) Radius _
50 | Radius
Start point
0 .
) \ ~ End point
Start point 100 200 300 (mm)



6.1.6 Circular interpolation control for center point designation

Control of 2 axes with ABS (*), ABS (*)(absolute method)

(1) Performs circular interpolation with the current stop address (address prior to
positioning) with home position as reference as the start point address to the
end point address with arc with radius of distance to the center point.

Real
<K 56> _|_ 200 _|
|aBs (+)
End { Axis 1 200000.0 | (um)
point L Axis 2 0.0 (um)
Speed 5000.00 ( mm/min) 100
Center 1 100000.0 (um) Center point
Center 2 50000.0 (um) 50 - Y
i End point
0 1 @ l
Start point o 100 200 300 (mm)
Control of 2 axes with INC @, INC @(incremental method)
(1) Performs circular interpolation with the current stop address as the start point
(0, 0) with travel value to the end point with arc with radius of distance to the
center point.
Real
<K 57> | 200
INC(+)
Travel | | Axis 1 200000.0 | (pm)
value | | Axis 2 0.0 | (um) Center point
Speed 5000.00 | ( mm/min) 100 ‘
Center 1 100000.0 | ( pm) ‘
Center 2 50000.0 | ( um) 50 4 End point
Start point i
0 — T T T

: T
Startpoint o 50 100 150 200 250 300 (mm)



6.1.7 Fixed feeding

Travel
value

{

Control of 1 to 3 axes with FEED-1, FEED-2, FEED-3

(incremental method)

(1) Controls positioning by the specified travel value with the current stop position

as 0.

(2) The movement direction is determined based on the movement symbol.
(a) When the movement direction is positive:
Forward direction (address increase direction) positioning
(b) When the movement direction is negative:
Reverse direction (address decrease direction) positioning

Real
<K 58> |

FEED-2
Axis 1 60000.0
Axis 2 60000.0
Speed 5000.00

6.1.8 Speed control

Real

<K 30> —|—

(pm)
(pm)
( mm/min)

100
End point
50 ]
i
i
[}
0 - l |
Start point 50 100 150 (mm)

|Contro| of 1 axis with VF, VR, VVF, VVR

(1) Performs control at a specified speed from the moment the servo motor
starts until a stop command is input.

(a) VF: Starts moving in

forward direction.

(b) VR: Starts moving in

reverse direction.

(c) VVF: Starts moving in

forward direction.

(d) VVR: Starts moving in

reverse direction.

Servo amplifier control contains a position
loop.

Servo amplifier control involves speed
control that does not contain a position
loop.

Consequently, this can be used for
contact positioning control and so on to
prevent excessive error.

(2) The current value does not change with 0.

Forward

VF
Axis 1
Speed 2500.00 ( mm/min)

Real

<K 31> —|—

Reverse

VR
Axis 1 .
Speed 2500.00 | (mm/min)

200 —
100 ~— - > Doesn't stop until
Start point stop signal is input.
0 T T \
0 50 100 200 300 (mm)



6.1.9 Speed, position switching control

|Control of 1 axis with VPF, VPR (incremental method) |

(1) Speed control is performed after the servo motor starts, switches to position
control with an external CHANGE (speed, position switching) signal when
the speed/position switching enable signal (M3205/axis 1) turns ON, and
then performs positioning with the specified travel value.

(a) VPF: Starts moving in forward direction (address increase direction).
(b) VPR: Starts moving in reverse direction (address decrease direction).

(2) The specified positioning is performed with the incremental method the
moment an external CHANGE signal is input.

Real
<K 32> — 200 |
Travel [|VPF
value { Axis 1 100000.0 (um) CHANGE
Speed 5000.00 ( mm/min) 100 . i End point
‘ Start point
0 T T T
0 50 100 200 300 (mm)
CHANGE signal
Speed[ J— 4
» Time
Speed Positioning
control control
Remarks

There is no response delay after the external CHANGE signal is input.



6.1.10 Constant speed control

|Contro| of 1 to 4 axes with CPSTART1 to CPSTART4 and CPEND

(1) Performs positioning control at a constant speed to the end point address
while relaying the pass point with a single start.

_--==== Pass point -------=-====------——————————moa ~—
¢ \\|
| ABS-2, ABS-3, ABS-4, ABS <, ABS (\ABS (), ABS 4, |
o aBs (0, aBs () aBs (), ABH # ABH cvaBH OV, !
1 \ 1
i ABH <4, ABH (), ABH (), ABH () i
I INC-2, INC-3, INC-4, INC <, INC , INC (¥, INC T4, ]
1
i INe (2 iINe (D, INe () INH @ INH %, INH O, |
LONH A INH O iNH D iNe () |

e i ——————————————— - - =

The absolute or incremental method is determined based on whether the
pass point command is ABS or INC, and a mix of both is possible.

Real
<K 61> 4|7
200 — End point
CPSTARTZ Pass point i
Speed Axis 1 'End point
designation Axis 2 . |
Speed 5000.00 | (mm/min) 100 _ |
AE$-21 100000.0 (um) 5000mm/min  Radius
Xis i
Axis 2 150000.0 | (mm)
Pass point INC-2 0
Axis 1 100000.0 (pm) \ I \
i 500000 | (pm) 0 100 200 300 (mm)
INC /N
o Axis 1 100000.0 (pm)
End pointis | | Ajic 2 100000.0 | ( um)
before ;
CPEND Radius 100000.0 (um)
CPEND




6.1.11 Repeat control (for speed switching control and constant speed control)

|Control of 1 to 4 axes with FOR-TIMES, FOR-ON, FOR-OFF/NEXT |

(1) Repeats speed switching control speed switching point VABS and VINC
commands.

(2) Repeats constant speed control pass point ABS and INC commands.

(3) Repeat count specification method
FOR-TIMES specifies the repeat count with a numerical value from K1 to
K32767, or indirectly with D, W, or #.
FOR-ON specifies repeat bit device X, Y, M, L, B, or F until the command

turns ON.
FOR-OFF specifies repeat bit device X, Y, M, L, B, or F until the command
turns OFF.
Real
<K 62>, —|—
CPSTART2
Axis 1
Axis 2 .
Speed 5000.00 | ( mm/min)
ABS-2
Axis 1 50000.0 | (um) 200
Axis 2 50000.0 | (um)
FOR-TIMES
K 3
INC-2 100
Repeats 3 times. | AXis 1 30000.0 | (um) )
Axis 2 100000.0 | ( um) &End point
|NC-2 0 ‘1 time ‘ZIimes 3 times;
Axis 1 20000.0 . T I 1
Axis 2 -100000.0 E ﬁmi Start point o 100 200 300 (mm)
NEXT
CPEND




6.1.12 Simultaneous start

|Simu|taneous start control with START

(1) Starts two to three types of servo program (exc. START command)

simultaneously.

(2) Up to 12 axes can be started simultaneously if three servo programs are
controlling four axes.
(3) Servo program Nos. specified with a START command cannot be specified

indirectly.
Real
<K 63> —|—
START
K 64
K 65
¥
Real -
<K 64> |
INC-1
Axis 1 100000.0 (nm)
Speed 5000.00 (mm/min)
Real ¥
<K 65> |
INC-1
Axis 2 50000.0 (um)
Speed 5000.00 (mm/min)

200 |
100 | /——© End point
50 —
Start point
0 R E— ]
0 50 100 150 200 300 (mm)



6.1.13 Zeroing

|1 axis zeroing with ZERO

(1) Zeroing is performed from the current stop position based on the zeroing
data return method.

(2) If the proximity dog method or count method, the axis advances in the
zeroing data return direction.

(3) If the data set method, the stop address is the home position, and the axis
does not move.

(4) The axis No. cannot be specified indirectly.

Real 200 _|
<K 1>

ZERO

Axis:

1
N

Home position (@ --------- — 1 eStart point

T T T T \ \
-300 -200 -100 0 0 100 200 300 (mm)

Only 1 axis can be specified. )
A separate servo program is required to
perform zeroing for other axes.

The simultaneous starting of zeroing is performed with a START command,
and ZERO command servo programs are started simultaneously.



6.1.14 Fixed-pitch feed control

|Control of 1 axis with PFSTART (absolute method) |

(1) The axis is positioned at the address word device (even number for D, W, #)
specified in the servo program with a single start.
(Fixed-pitch feeding is performed if the content of D, W, # changes midway

through.)
Real —— 200 . 4
<K 66> D10 numerical value x 10 um
/

End PFSTART
point Axis 2 D10 (um) )

Speed 2000.00 (mm/min) 100 End point

0 I he I I
Start point Start
artpoint g 100 point 200 300 (mm)

(2) The movement when the
through is as follows.

content of the word device changes midway

Change in same direction

If positioning address doesn‘tI

/ change midway through

Speed

If changed before positioning address r
reaches end point (same direction)

Positioning address 200mmX 100mm

Change in return direction

If positioning address doesn't
change midway through

Speed

200
If changed before positioning address reaches
end point (return direction)

Positioning address . 200 mm

(3) Fixed-pitch feed control continues until a stop command is input.



6.1.15 Current value change

|CHGA Servo motor/virtual servo motor axis current value change control

(1) Changes current values for the specified axis when in real mode.
(2) Changes current values for the specified virtual servo motor axis when in

virtual mode.
k10> —F—
CHGA le—— Current value change control
Axis 2, 50 ‘7—{  Used axis: Axis 2
e Current value change address: 50

|CHGA-E Synchronous encoder axis current value change control

(1) Changes the current value for the specified synchronous encoder axis to
the specified address.

<K 11> _|_

CHGA-E le— Synchronous encoder axis current value change control
. [ e Synchronous encoder No.: 1
Axis 1, D10 ‘—\_{ e Current value change address: Indirect designation with
D10, D11

CHGA-C Control of changes in current values within single cam
axis rotation

(1) Executing a CHGA-C command changes the current values within a single
rotation for the specified cam axis to the specified address.
(2) Cam axes may be in the middle of movement.

<K12>  —f—

CHGA-C Cont'rol of changes in current values within single cam axis
rotation
. o Qutput axis No.: 2
Axis 2, 0 « Current value change address: 0




Chapter 7 Operation Control Programs

Substitute operational expressions, dedicated motion functions, and bit

device control commands can be set in operation control programs.

Multiple blocks can be set in a single operation control program, however,

only transition programs can be set for transition conditions.

This section describes operation control programs, and operational

expressions that can be described in transition programs.

7.1 Operator, function priority order

The priority order for operators and functions is as follows.
By using parentheses, the operation order can be specified freely.

Priority order

Item (operator, function)

Hig

A

Low

Calculation inside parentheses ((...))

Standard function (SIN, COS, etc.), type conversion
(USHORT, LONG, etc.)

Bit inversion ( ), logical negation (!), sign inversion (-)

Multiplication (*), division (/), remainder (%)

Addition (+), subtraction (-)

Bit left shift (<<), bit right shift (>>)

Comparison operator: less than (<), less than or equal to (<=),
greater than (>), greater than or equal to (>=)

Comparison operator: match (==), mismatch (!=)

Bit logical product (&)

Bit exclusive logical sum (*)

Bit logical sum (|)

Logical product (*)

Logical sum (+)

Substitution (=)




7.2 Operational control, transition command list

Refer to Appendix 9 for details on the shaded parts in the following table.

Usable Usable expression
program
No. of s sc|8%¢c S5 c
Category | Symbol Function Format basic 2 2 g2 ®5 2l Es2
steps | Fies | o | 22 G252l EEd
L5 cC8lEcg|l o
T v 0O X|g0X| z0 X%
(& oo (&} oo ; oo
= Substitution (D)=(S) 4 o} o} o} - -
+ Addition (S1)+(S2) 4 o) o) o) - - -
Binary - Subtraction (S1)-(S2) 4 o o o - - -
operation * Multiplication (S1)*(S2) 4 o o o - - -
/ Division (S1)/(S2) 4 o) o) o) - - -
% Remainder (S1)%(S2) 4 ¢) ¢) ¢) - - -
- Bit inversion =
(complement) (S) 2 © © © ) ) )
& Bit logical product (S1)&(S2) 4 o) o) o) - - -
Bit [ Bit logical sum (S1)[(S2) 4 o o o - - -
G A Bit exclusive logical sum | (S1)*(S2) 4 o} o} o} - - -
>> Bit right shift (S1)>>(S2) 4 o) o) o) - - -
<< Bit left shift (S1)<<(S2) 4 o) o) o) - - -
. Sign inversion
Sign ) (complement of 2) () 4 © © © ) ) ]
SIN Sine SIN(S) 2 o o o - - -
COS (Cosine COS(S) 2 o o o - - -
TAN | Tangent TAN(S) 2 o o o} - - -
ASIN | Arc sine ASIN(S) 2 o o o - - -
ACOS | Arc cosine ACOS(S) 2 o o o - - -
ATAN [ Arc tangent ATAN(S) 2 o o o - - -
SQRT [ Square root SQRT(S) 2 o o o - - -
fSta”‘.’ard LN | Natural logarithm LN(S) 2 o o o ; ; ;
unction
EXP | Exponent operation EXP(S) 2 o o o - - -
ABS | Absolute value ABS(S) 2 o o o - - -
RND | Round-off RND(S) 2 o o o - - -
FIX Omission of fractions FIX(S) 2 o o o - - -
FUP [ Round-up FUP(S) 2 o o o - - -
BIN BCD — BIN conversion [ BIN(S) 2 o o o - - -
BCD |BIN — BCD conversion |BCD(S) 2 ¢} e} ¢} - - -
SHORT | Conversionto 16 bit | o) 2 o o o - - -
integer type (with sign)
Conversion to 16 bit
USHORT | integer type (without USHORT(S) 2 o o o - - -
sign)
LONG | Conversion to 32 bit LONG(S) 2 o o o ; ; -
integer type (with sign)
Conversion to 32 bit
ULONG | integer type (without ULONG(S) 2 o o o - - -
Type sign)
conversion Deem as data with sign,
FLOAT | convert to 64 bit floating [ FLOAT(S) 2 o o o - - -
decimal type
Deem as data without
UFLOAT | sign, convert to 64 bit UFLOAT(S) 2 o o o - - -
floating decimal type
DFLT FIoatmg decimal ‘type 32 DFLT(S) 9 o o o ) ) }
— 64 bit conversion
SFLT Floatlng decimal .type 64 SFLT(S) 9 o o o } ) )
— 32 bit conversion
(bit conditional ) )
Bit device (None) [ ON (A contact) expression) 2 o) o) o) o)
W, =
status | OFF (B contact) ! (bit cor)dmonal 2 o o ) o ) °
expression)




Usable Usable expression
program ° c
No. of S| E5|gE5| 285
Category | Symbol Function Format basic = 2 |= 2 g 2ol 229
3 352 T e g5 ®
seps | FFS | 6 | 25 |"B5lE25 SEs
iR 383|388 283
o >
SET(D) 3 o o - o - -
SET | Device set SET(D) = (conditional [ o o i R R i
expression)
RST(D) 3 o o - o - -
Bit device RST | Device reset SET(D) = (conditional | o o i o o i
control expression)
DOUT | Device output DOUT(D),(S) 4 - - -
DIN |Device input DIN(D),(S) 4 - - -
. ; OUT(D) = (conditional
OUT | Bit device output expression) 4 o o - o) o) =
(None) [ Logical affirmation (Conditional expression) 0 o o - o o o
. . ! (conditional
! Logical negation expression) 2 o o - e} e} ¢}
Logical (Conditional expression)
operation * Logical product * (conditional 4 o o - o o o
expression)
(Conditional expression)
+ Logical sum + (conditional 4 o o - o o o
expression)
__ (Calculation formula) ==
T Match (calculation formula) 4 © © i i © ©
_ : (Calculation formula) !=
= Mismatch (calculation formula) 4 © © i i © ©
(Calculation formula) < _ _
Comparison = Less than (calculation formula) 4 © © © ©
operation _ (Calculation formula) <=
<= Less than or equal to (calculation formula) 4 O o : : © o
(Calculation formula) >
> Greater than (calculation formula) 4 © © i i © ©
>= | Greater than or equal to Egzslcclﬂﬁti?: fgﬁnjf; i o o - - o o
CHGV [ Speed change request CHGV((S1),(S2)) 4 o o - - - -
Torque limit value
Dedicated CHGT change request CHGT((S1),(S2)) 4 o o - - - -
motion Torque limit value ()@l
function CHGTZ | dividual change request CalerAESI ) 9 © © pOQSi‘ble ; ; ;
GiEp || [EIEE £EE, GIEEE CHGP((S1),(S2)(S3)) | 6 o o - - - -
request
El Event task authorized El 1 (¢} (¢} - - - -
DI Event task prohibited DI 1 (¢} (¢} - - - -
NOP [ No processing NOP 1 (¢} (¢} - - - -
FMOV | Same data block transfer | FMOV(D),(S),(n) 6 (¢} (¢} - - - -
BMOV [ Block transfer BMOV(D),(S),(n) 7 (¢} (¢} - - - -
TIME [ Time wait TIME(S) 7 - o - - - -
Data write to self CPU
Other MULTW [t ared memory MULTW(D),(S).(n).(D1) | 8 o o - - ) )
MULTR Data read to other CPU MULTR(D),(S1),(S2),(n) 7 S o - - - -
shared memory
Word data write to
TO intelligent function TO(D1),(D2),(S),(n) 7 o o - - - -
module/special module
Word data read to intelligent
FROM | function module/special FROM(D),(S1),(S2),(n) 7 o [e) - - - -
module
TIME | Time wait TIME(S) 7 - o - - - -




Usable Usable expression
program ° c
No. of Ss| E8|cEs| 288
Category | Symbol Function Format basic g?é £ :g § g:g § %:3 §
steps | F/IFS G o5 'gag-'ga £ET 5
T = ox|6 0 x| =0 x
(&) Cof500 N oo
MVOPEN | Line open MVOPEN(S1),(S2) 4 ¢} ¢} - - - -
MVLOAD I\(’)':('j"” program MVLOAD(S1),(S2) 4 o o - - - -
MVTRG | Trigger issue MVTRG(S1),(S2) 4 o o - - - -
MvpsT | Vision program MVPST(S1),(S2) 4 o o ; ; ; ;
. start
Dedicated 8
vision MVIN |Data input MVIN(S1),(52),(0)(83) | ﬁr o o - - - -
system igher
function MVOUT(S1),(S2),(S3), | 8or ) ) ) )
MVOUT | Data output (S4) higher o o
MVEIN | Status storage device MVFIN(S) 5 o o } } } )
reset
MVCLOSE [ Line close MVCLOSE(S) 2 o o - - - -
Random native mode MVCOM(S1),(S2),(D), | 9or
MVCOM | command transmission (S3),(S4) higher | © © ] ] ] )
scL | 1o-oi integer type scLs1)(s2.s3).0)| 8 | o | o - - - -
Data control 32 b'tg t i
DScCL | 24on Integerype DSCL(S1),(52),(83).(D) | 8 o o - - - -
scaling
IF(S)
IF ~ " : IF :4
ELSE ~ | onditional branch ELSE Eses| o | o - - - -
[END |COntro . IEND:1
IEND
SELECT
CASE(S1)
( SELECT
SELECT gigg(sm .
~ 32-bit integer type , AN ° ° i i i i
Program CASE ~ scaling p CLELSE
control SEND CEND 1
CLELSE SEND:1
CEND
SEND
FOR(D) = (S1) TO
. o S2)
FOR ~ | No. of times designation ( FOR:9
NEXT |repeat control _STEP (S3) NexTs | © © . . . )
NEXT
BREAK | Repeat control forced exit [ BREAK 3 o o - - - -

1 program code for operation control program, transition program
Size approximate expression

2 + (1 + total no. of basic steps in 1 block)
+ 32 bit constant qty/1 block x 1
+ 64 bit constant qty/1 block x 3) x no. of blocks (steps)

(1 step = 2 bytes)

POINT

program.

* A transition condition must be set in the final block of the transition




Chapter 8 Windows Computer Operation

8.1 Data Creation Flow for Motion Controller Operation

Software package installation
* MT Works2
* MR Configurator

Do motion CPU and

No

Software package installation
* GX Works2

A4

GX Works2 startup

module Osmaty
Yes |«

A4

y

MT Works2 startup

2

System settings

|

Servo data creation
* Fixed parameters
* Servo parameters
* Parameter blocks
¢ Zeroing data

* JOG data
|

Motion SFC program creation

!

Mechanical system program,

advanced synchronous control

program

« Module selection

» Module servo parameter
settings

« Cam data creation

}

Writing to Q motion CPU

- Servo data

+ Motion SFC program

» Mechanical system program

- Advanced synchronous
control program

- Cam data

Motion CPU OS installation
* SW8DNC-SV22QC

A

New project creation
* Computer series
* Computer type

y

Parameters and sequence program
creation

h 4

Writing to the Q PLC CPU
* Parameters
* Main sequence program

Reset Q PLC CPU. ]
Operation possible ]




8.2 QPLC CPU Settings
8.2.1 Opening a project

Internet
Internet Explorer
V;] E-mail

__J My Documen ts
| b My Recent Documen ts b

L‘ My Pictures

j My Music

M@ MELSOFT Application  »

IO- MELSOFT Series GX Works2

(1) Click the Windows [start] button, and then select
[All Programs] — [MELSOFT Application] —
[GX Works2] — [GX Works2].

(2) When GX Works2 starts up, click [Open...] on

the [Project] menu.

:| Project | Edit  FindjReplace  Compile  Yiew
D Mew.. Chrl+1
5|F¥  open Chrl+0
.| Close
: [r_rq Save Chrl+5
[
; Save As
(3) A dialog box prompting the user to open a project
Lock . [ <o SYSTEM C) [ ef B2 appears. Select the project to read.
L,_b M scHoOL g
Dicumens By clicking the |Open| button, the sequence
—
D[k program and computer parameters are read.
esktop
7,
My Dacuments
MyE;Jn-mutel
My r‘%aec;:«Sovk File pame SCHOOL, gow =l Open
Cancel
Open aWorkspace Format Project MELSOFT Mavigatar supports this farmat,




8.2.2 Multiple CPU settings
(1) Select [Parameter] in the project window, and

: Navigation o x _
then double-click [PLC Parameter].

Farameter
i Remote Password
ﬁa Intelligent Funckion Module
+ Program Setking
S5 PO
= @3 Pragram
ak] MATN
+ @:"I Local Device Comrment
Device Mermory
Device Initial value

U

(2) Click the [Multiple CPU setting] tab at the Q

Q Parameter Setting
BT JpLcsvson |7 e [ricras [sotie [progam |sec  [oece |10 assomer{ |mitle e eting [ Jol conmuricas = : .
Parameter Setting dialog box that appears.
e [
conmert [
Prit Window... | Print Window Preview Advovledgs Y Assignment | Defaul: [[ed ] concel

U

X

) (3) Set "No. of PLC" to "2".

QParameter Setting
PLCRame |PLCSystern |PLC il [PLCRAS [BootFie [progran |sFc |pevic |0 Assinment  Mkple CPU Seting serel or
Mo, oFPLC (") orine pod Change()
bl Onln Mode Change wih Archer PLC
= com (3) Set! 5
* Jhen the online module change is enabled with another PLC,
et
st station
1j0 Sharing When Using Multiple CPUS (*1)
o on <] I Al CPUS Can Read Al Inputs
I all CPUs Can Read All Outputs
Operation Made (*1)
Error Operation Mode o the Stop of PLC Multple CPU High Speed Setting Setting) |
-
7 Allstaton stop by stop error of PLC2 [V Use Multiple CPU High Speed Transmission
=2 CPU. i d Range (*1)
£ Lser et res AioRdieh
o ewr Points(k) | O Na. | Points | Start | End | Painks Setting
Picwo1]  rjuse | peseion [euer IS
TargetPLC Ficho2] ruser | ieolaion [airier o[ refiest
it FLCo)
PLC o I
W No.2
- Set auto refresh setting f it is needed( Mo Setting [ Already Set )
= ) H s I~ advanced Setting(*1)
The otalruber of pints & Up o 146
- o, I Ml CRU Pt
ot o pree oo v cknovice 1 esmene | oot | cre_| e

U

Go to next page



Multiple CPU High Speed Transmission Area Setting 1 Communication Area Setting (Refresh Setting) ]

From previous page

[V Use Multiple CPU High Speed Transmission

CPU Specific Send Range {*1)
PLC User Setting Area Auto Refresh
Points{K} | IJO No. | Poinks Skark End Foints Setting
PLC Mol 7 |U3ED 7168|G10000 |G17167 a Refresh
PLC No.g 7 |U3EL 7168|G10000 |G1F167 o Retesh
PLC Ho.3 E
PLC No4 | (4) Click!
Set auto refresh setting if it is needed{ Mo Setting §  Alrsady Set )
Total 14K Points

[~ Advanced Setting(*1)

The kotal nurmber of painks is up ko 14K,

(5) An Auto Refresh Setting dialog box then

appears. Specify the auto refresh settings for

Refresh Device

PLCHa.L |PLC ho.2 |

<

- Shared Memoty(PLC No.1)

(4) Click the PLC No.1 button in the "Multiple
CPU High Speed Transmission Area Setting "tab.

-

Auto Refresh CPU Specific Send Range (USEOL
N g - End Start End
1 48]m307z myess - |s16206 616253
2 640540 o3 - |c16254 616317
3 50|Me000 [ B2 - |e16318 616367
4 &00|ps000 Dg793 - |c16388 617167
5 A
6 T
7 |
: (5) Set! |
9 | i |
10
11
12
13
14
15
16

Total Poinks

Settable Points

Available start devices are ¥,Y,M,L,B,D,W,R,ZR, 5M,50, 5B, 5w

ward is used For poinks, Every 2 points are counted as a sst,

Check

(*1)Setting should be set as same when using multiple CPLU,

\ End

Can

cel

rcho| mcwz | €— (6) Click! |

- Sharad Memory(PLC No.2)

Refresh Device --

<

Aukg Refresh (CPU Specific Send Range (U3ELY) =
Mo Reinkbsttd et End Start End
1 66[M2000 My0SS - |E15608 G15673
2 640{D0 Dg33 - |E15674 G16313
3 50 [M&a00 MyS93 - [E16314 G16363
4 500 [DE&00 03539 - |[E16364 G17163
5 4|M436 [u¥ 2=l - |EiTied GLT16Y
6 A
7 he
] |
9 !
1 (6) Set!|
i1
iz
13
14
15
16 hd

Tokal Poinks

Available start devices are X,¥,M,L,E,D,W,
word is used For points, Every 2 points are

Settable Points

{_(7) Click!

(*1)Setting should be set as same when

Check

using mulki PU.
‘ End concel |

U

Go to next page

the PLC No.1 as follows.

"No.
"No.
"No.
"No.
"No.
"No.
"No.
"No.

(6) Click the "PLC No.2" tab, and specify the auto
refresh settings for the PLC No.2 as follows.

"No.
"No.
"No.
"No.
"No.
"No.
"No.
"No.
"No.
"No.

(7) When settings are complete, click the button.

1 - Points"
1 - Start"
2 - Points"
2 - Start"
3 - Points"
3 - Start"
4 - Points"
4 - Start"

1 - Points"
1 - Start"
2 - Points"
2 - Start"
3 - Points"
3 - Start"
4 - Points"
4 - Start"
5 - Points"
5 - Start"

:"48"

: "M3072"
. "64"

: "D640"

: "50"

: "M6000"
: "800"

: "D6000"

: "66"

: "M2000"
: "640"

: "DO"

: "50"

: "M6800"
: "800"

: "D6800"
:"4"

: "M496"
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QParameter Setting X

PLCRane [Pyt [PicFle [Pucrss [Bock i [prooran 57 | oovif 110 assomners ol couseting fen Commricatin |
o, f PLC (') Oriine Mode Change(*1)
™ Enable O
| o
whe
1o
Host Station
110 sharing When Using Multple CPUS {*1)
o Specfication ~ ™ AICPUS Can Readl Al Inputs
™ allcps Can Read Al Outputs
eraton M (+1)
o Operatin Mode ot the Stop of PLC Wukiple CPU Hoh Speed settng . setting) |
-
15 Al ot sto by st et o PLC2 ¥ Use Mkl CPU High Speed Transmission
=
= )
pLc Bto Refresh
ST ST Points(k) | /0 No. | Paints. Poinks Setting
et 7lusen o6z _refresh
Target PLC PLC 0.2 7l 1560 pefrech
Sites PLC o 3]
FLCTiod T
[ oz ced 1o Seiting | Aveady Set )
cded 1o Setting | Aready Sel
o Total
4 ng(*1)
The total rumber of paints i Up o 19K
¢ o, Import Mutiple CPU Parameter
Print Window. Print Window Preview Acknowledge XY Assignment | Defaule check | End Concel
QParameter Setting 3]
PLC Rae [PLC ystom | PLC Fls |PLCRAS |3oct Fle [Program |SFC[evie 110 Asipment. |kile CPU Sekting el Commurication |
10 Assigmment(*1)
o, | St Type Model Name [ Points Statw 4| Swichsetting |
ol T = T 5 |
1 pLc LCNo2 ~ - E10 [ Detailed Setting \]
2 oD O ~ oz orts v 0000
5 Jo00:2) O fix ~ [z s v ooy | _Selecfic tvee
4 [o(03) nteligent ~[G6tAD s v 0t e foie |
) inteligent ~ [ai7z0 s [
AECS) nteligent ~ Joirzecs ores of :
e - —(9) Click!
Assigning the a5 the CPU does i
s setting blak il nck ause an ertor to occur,
Base Setting(*1)
Base ode
Base Model Hame Power Model Name Extension Cable St 2
G608 oP-it [&T15-0C308 5 v B
el |GOTIL W] | el
s et |
12 Sl Default |
Select
madte name
Eoottocoiris | oo uraama | rodricons |
(41)5etting shoud be set o5 same when using muliple CPU,
rek i, | Pk widowProvin e I e
Intelligent Function Module Detailed Setting 3]
PLC Operation =
Error Time YoResponse | Contral
Slot Type Wodel Name chtpat e | M 3 W P e
0 [prc PLC M. - - - =
1 Jpc PLC No.2 - - =
2 |11 - - FLCoa )|
5 |ene - - PLCNod
4 |50 - - PLCho2
5 |1 - - PLCho2
5 [sos - - PLChoz
7_|60e - - B =
g |707; - - BT -
5 [s1) - - XY S
10 [o(11) - > —
11 [10(12) - B | (10) Set!
12 [ > - 1
13 [12(1-4 - v ~[PLCNot ~
14 [13015) - - v |PCho1 »
15 [14(1-6) - v [P0t
(¥1)Setting should be set as same when using multple CPLI

U

Go to next page

(8) The display then returns to the Q Parameter
Setting dialog box. Click the [I/O Assignment
setting] tab.

(9) At the I/0 Assignment tab, set the "Base Setting
- Main" - "Slots" to "8", select "10" for the "Basic
Setting — Ext.Base1" - "Slots", and then click the
Detailed Setting| button.

* "Type: Intelligent” and "No. of points: 16" are
set for I/O assignment expansion slot "8(1-0)".

(10) At the I/O Module, Intelligent Function Module
Detailed Setting dialog box that appears,
Set "Slot 1 (*-1)" - "Control PLC" to "PLC No.1",
"Slot 2 (*-2)" - "Control PLC" to "PLC No.1",
"Slot 3 (*-3)" - "Control PLC" to "PLC No.2",
"Slot 4 (*-4)" - "Control PLC" to "PLC No.2", and
"Slot 5 (*-5)" - "Control PLC" to "PLC No.2", and
then click the button.
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QParameter Setting

PLCName |PLC System |PLC File |PLCRAS |Boot Fle |Program |SFC | Device 1/ Assignment  [Multple CPU Setting  |Seriel Commurication |

1j0 Assignment(*1)
ot Type Model Name [ Poits et 4| Swichsettng |
LChiot i 5 E=r|
LC oz £ 3E10 Detailed setting |
O Mix. |32Paints - 0000
O [32paints B o020 Select PLC type |
nteligent 16Paints - [ T
nteligent < loraom S2poits = G | Moo |
o lsos neligent ~lowrepe sz fozpoints = oor0
7 Jwe S = e
Assigringthe ] [ a5 the CPL does It automatical
Leaving this setting blark ill ot cause an error k occur,
Base Setting(*1)
Base Mode
Base Mokl Hame Power Model Nare Extension Cable Slots i
tain Eﬁoa e1p-a1 [eTis-qca0s 5 -
ExtBasel |GOTIT T ] | © petai
Ext pase? =
Ext ase3 ~| &Skt pefaut
Ext aset =
B ~{ 125t Defauit |
Ext aset - Select
Ext Base? | _modie name

ReadPLC Data

Export ko C5¥ Fil Import Mulipl CPU Parameter

(*1)5etting should be set as same when using multple CPUL

5]

ek Widow..._|_prt indon Previen Ackrowledg 11 sinmert | et check [[[ea__]]conee

(11) The display then returns to the Q Parameter

Settings dialog box. Click the [End] button.



8.2.3 Writing sequence programs

QO3UDCPU  Q172DSCPU

USB cable

i Navigation 1 x

[ EENRENE  WE

All Connections
Connectionl

% Project
L.,Al User Library

!! Connection Destination

U

kultiple CPU Setting

|§| ﬂ ﬂ ﬂ Target PLC
L LS PLC Mo 1
1 2 3 4

W Debug Diagnostics  Tool  Window

& pead from PLC...

|20 write to PLC... |
Serify with PLC, .

¥

Remaote Operation(s). ..

Redundant Cperation. ..

PasswordfKeyword 3
Soft Security Key Management. .,
PLC Memory Qperation 3

Delete PLC Data...

U

Go to next page

s
A —
L5250 s
e T
e e S
S

e m |
5155205020
CEELTIE L
ey

(1) Double-click "Connection1" at "Connection
Destination" in the Project window.

(2) A Connection Destination Setting dialog box
appears. Set the "Multiple CPU Setting" -
"Target PLC" to "PLC No.1", and then click the
@I button.

(3) Click [Write to PLC...] on the [Online] menu.
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Online Data Operation ===

— (4) Click the |Parameter + Program| button at the
SR - cwe e e Online Data Operation dialog box that appears.
0 PLcmodule | B nictoent Funcion Hod | ExeaonTargetoata( 1o/ Yes )

r;mlma ParametersFrogam | Select Al | Canost Al Selectons

Vode Name/Data Name Tt | Toroet | Detai

Lost Crange

Target Hemory Sae
/De..

O =
AN O 2015/07/30 145638 3188 Bes
5 Parmmeter TR
2 PLCNetwork/Remote Password/Swich Sett 2015/07/30 145830 896 Bytes
Global Device Comment .
) COMMENT O [Detsi] 2015/07/30 145838 5992 Btes.
-8 Device Memory O Detzi
B AN 5] 2015/07/30 145838
Necessary Setting( No Setting /  Already Set ) Set#itis needed( 1o Setting /  Aready Set )
e S e
896Bytes 112,804 10.076Bytes Refresh
P— ——
PLU T W B
- o

Refresh | (5) Click the button.

Close

[ Execute

\ —

U

('Write to PLC (6) A "PC write: Complete" message appears when
writing to the computer is complete. Click the
button.

33

ANNNENNNENNNEEEERN  o0a00%

Parameter Write : Completed -
Boot File Write : Completed

Remote Password Write : Completed

Write to PLC : Completed

4 F

[ wWhen processing ends, dose this window automatically.

U

Refresh | (7) Click the button at the Online Data
eiresi Operation dialog box.

Execute I Close

A

—




8.3 Starting MT Works2

The following is a description of the procedure from MT Works2 startup to new
project creation.

(1) Click the Windows [start] button, and then
select [All Program] — [MELSOFT Application]
— [MT Works2] — [MT Developer2].

(2) MT Works2 starts up.

' MELSOFT Series MT Developer2 (3) Click [New...] on the [Project] menu.

:| Project | Edit Eind/Replace  Wiew Check/Con

| [ Hew... Chrl
Qpen. .. k4D
Close
Save Chrl+3
Save As...

New Project 73l (4) A Create New Project dialog box appears.
' Select the "CPU Type" and "OS Type", and
then click the [OK] button.

CPU Tvpe
Cancel

i)

Q5 Type :

| swa-svzzaL -]

Operation Method :
IAdvanced Synchronous Contral Method LI

U

Go to next page
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(5) A new project is created, and a Basic Settings dialog box appears.

The content of settings to be specified at each tab screen in the Basic Settings dialog box is
as follows.

Basic Setting, 3]

Basic Setting, X Basic Setting 3]
s Stting |l CPU Setting | yster Baic Seting | SSCHET Setting | CPU Name Setting | skt < | > Base setting RIS CPU Seiting | | sscheT seting| | suitineth 4[> Sase Stting | Moliple CPU Setting {35157 535€ SeHG | SSCNET setting| CPU Name Setting | s et < | >
o eI S )d o 7 ‘Operation Cycle ‘Operation at STOP to RUN,
tan Base 2 =l moduie(s) o G S S EARD [Defadt settng. ] % M2000 i turned on by switching from STOP to RUN,
4
Extension Base Plsse set the number of o . . € M2D0D s turned on by switching from STOP ta U
Mkl CPU. Al tation stop by stop error of CPUZ rorSetting o Servo Warrin andisetting 1 i the set regiter
Stagel  [Nothing = i Error Setting on Servo Warning a g
~ @ Output Error
Stage2  [ithing - ot eor
4 T Forced Stop
Stage3  [Nothing ) Muliple CPU High Speed Transmission Area Setting F— @ Nothng O KPX) O M
& ror Ched
Stage s [othin =
2 UserSetting frea Autonstic Refresh ¥ perform Battery Check =« )
StageS  [Nothing ) CPU | points(i) [Points [ Start | End | Points Setting
e No.1 7] 71680000 [Girier o T
. el ho.2 7| 7168610000 |G17167 0|__Refresh (Send)
. m, | Device | Latch(1) | Latch(1) | Latch(2) | Latch(2)
Stage?  [Nothing - x j ™| Range | start’ | End | Stat | End
= Internal Relay | M| 0to 8151
Lt ke et Set F refreshsetting s nesded. (1o Seting | lready Set ) UnkRely | & [otoFFE
Total 14k Faints I Advanced settings(*) Annunciator | F 0 2047
The:total umber of poins s up o 1k, Data Regiter | D [0to b1t
Link Register | W o IFFF
Mukiple CPU P Parameter Ll W, (1.
L (W2
(*) Settings should be set as same when using multiple CPU.
&= &= &=

[Base Setting] tab

[Multiple CPU Setting] tab
Set the number of main base slots and number

[System Basic Setting] tab
Specify multiple CPU system settings such as

Set the motion CPU operation cycle, latch range,

of expansion base levels and slots. the number of CPUs, operation mode when a etc.
CPU stop error occurs, devices used with auto
refresh, etc.
Basic Setting, X Basic Setting 5] Basic Setting X
B Setting | Multple CPU Setting | System Basic Setting {S5CHET S | CPU Name Setting | Buitn eth, « | » Base Setting | Muliple CPU Setting | System Basic Setting | SSCNET Setting {CPL e Seting | auitn eth < | »| System Basic Setting | SSCNET Setting | CPU Name Setting {EUIE-i EERernet Port Settng || o]

Commurication Type 1P Address Setting

SSCNET IIILINE 1

InputFomat  [bec.
Select whether to uss the SSCNET TIjH or et
& sschETIMH © the SSCNET I n cach e 1 Adcress
Gt |
£ sscneTmn G, Subnet Mask Pattern N I
Default Rater P Address CT 1T T
. Open Setting
Operate 2 ! d
&) i e ConmncatonDa Code FreTy—
( Defaul / Changed )
However, an s @ Binary Code
SSCHET 111/H s connected to SSCNET I
Ploase refer to oF HR-34 servo amph € ascucods
the detai:

™ Enable Onine Changs (MC Protoco))

= = ==

[SSCNET Setting] tab
Set the communication type and SSCNET
system.

Click the [OK] button to close the Base Setting dialog box.

[CPU Name Setting] tab

[Built-in Ethernet Port Setting] tab
Set labels and comments.

Set the IP address, protocol, etc.

(6) Startup and new project creation are now
complete.

i et o I

U

Go to next page
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:ﬁ MELSOFT Series MT DE?EIUPETI lUl‘ISEt P (7) Click [Save As...] on the [Project] menu, and
save the project.

i Projeck | Edit Eind/Replace Wiew Check/Con

f [ Mew.. Chrl+M

| ¥ oCpen... Chrl40

n Close

'_ = R Chrl+5

| Save As
CompressUnpack, 3
Delete. ..




Chapter 9 Basic Practice in SV22 Real Mode
9.1 Practice Content

Basic practice involves initial processing, zeroing, and JOG operation.
Furthermore, this practice will be based on a basic positioning program example
using a motion SFC program.
)
Axis 2

(Random position)

[Address designation]
Specify address by numerical input (unit: mm).

-5 mm
|

Home positioh

[Point selection]
Select points by numerical input.

Specify an address by numerical input at the demonstration machine operation
panel.

You will practice two positioning methods, one of which involves specifying
points, and the other which involves specifying with an X, Y address.



9.2 Q172DSCPU Demonstration Machine System Configuration

In this practice, external signals (boundary limits, DOG) are read using the

Q172DLX module.
Controlled by PLC CPU
Main base /
Q38DB / Controlled by PLC CPU
T T
o o] m (2 (3) : 4) ! (5) External
AD \Servo | volume
I/Q I/Q conversion ‘elxternal ISynchronous
mixed [mixed module  'Signal :encode'd | Synchronous
module [module lle} jneutmodulel | o ncoder
Q03U |qt7208 module |
| I
'l | Q61P-A1 ! ! H:I]
Extension base QH42P [QH42P |Q64AD | Q172 ' Q172
connector : DLX : DEX
| |
| I
| I
Il 1 -

=
Q171-ENCW8

GT15-QC30B

Servo amplifier ~ Servo amplifier
MR-J4-10B1 MR-J4-10B1

Axis 1 Axis 2

il

Computer

SSCNET III cable - DD

MR-J3BUS1M D D D D
GOT (operation panel) |
O F
——————— R
,,,,,,,,,,,,,,,,,,,,,,,,,,, O H
UNVIw i Encoder cable SSCNET 11l cable i
i MR-J3ENCBL2M-A2-L MR-J3BUS015M i
' 50W
Axis |S€rvo motor 3000rpm i
5 |HG-KRO53 absolute 4194304 p/r |
X-axis (axis 1)
T 150 \ \ | | | | i
| | | | | | UVW |
1201 Encoder cable i
MR-J3ENCBL2M-A2-L i
90 |
60} §
30| §
Y-axis Home position (-5, -5) i
(axis 2) (o] = N |
V) ‘ ‘ | | | | Servo motor i
0 30 60 90 120 150 FGKR053 !

Ball screw (lead 2 mm) N y Axis 1 [T________ i

2 mm/rotation




[Demonstration machine operation panel]

Start screen

e bto g B

B _
AtHa.

Hi g

The error display screen is common to all modes.



1000

2000

3000

4000

5000

6000

7000

8000

PLC Motion
. CPU
M TN M sMo N\
0 0 0
496 &
559 R
~
N9 Range used as the user
1000 device in the motion
CPU program for this
practice
—
\ . —
999
2000 TN 2000 L—]
/
2255
P
X
Range used as the user
device in the PLC CPU
program for this practice
3055 3055
3072 3072
/
|
/
/
3839 3839
—
—
—
—
—
—
—
/
5487
6000 6000
A
v
6799 6799
6800 6800
4
!
7599 7599
8191

-/

-_: Positioning control device l:l: Auto refresh device

1000

2000

3000

4000

5000

6000

7000

8000

PLC
Y
0]
639

i

Motion

639 g

CPU

0]

RN

2255

Range used as the user
device in the motion

CPU program for this
practice

m‘j as the user

device in the PLC CPU
program for this practice.

—

640 540
703 703] LS
/
/
/
/
/
1559)
2000
—
L~ 2999
3000
3999 e S
\\
6000 6000
'
v
6799 6799
6800 6800
d
R
7599 7599
8191

‘:I: User device




9.3 System Settings

It is first of all necessary to specify system settings at MT Works2.

(1) System settings

1) Double-click the [System Setting] — "Basic

! Project Edit  FindjReplace  Miew  CheckiConwert  Onlir Setting" tab in the project window for the new
NP A EZL o [5G ERE project created at section 8.3.

E B B

HEAP EERED. 4 XY TR N N

: Project 7 x il systen
—_B Unset Project (SW22 Advanced Synchron

Double-click!

i SSCHET Structure
#ixis Label

Ciptional Daka Monitor
q High-speed Input Request Signal

Mark Detection
+ Safety Observation Function Par

+ i_] Vision Syskern Pararneter
B Head Module

75 PLC Module List
LA sutomatic Refresh Setting List

U

Ceskideliing & 2) Click the [Import Multiple CPU Parameter]
[Bass St 1 Multiple CPU Setting | System Basic Setting | SSCRET Sekting | CPLI Name Setting | Buit-in Eth 4 [ ] button at the Bas'c Settl ng d Ia|Og bOX that
MainBase  [sskts  ¥] appears.

Extension Base

Stage 1 |10 SIots/GOT (Bus connection) v |
Stagsz  [mothing |
Staged  |Methrg =]
R
Stage5  [wethng 0 <]
Staget  |mothng 0 <]

Stage 7 |Mothing hd
Import Mulkiple CPU Parameter ‘ 2) C“Ckl

L

Go to next page

POINT

Import Multiple CPU Parameter

This section introduces the function used to specify settings at the motion
CPU side also using the PLC side CPU parameters set at section 8.2.2.
v¢ Setting mistakes will be minimized!

If not using "Import Multiple CPU Parameter™
Click the "Multiple CPU Settings" tab. = Go to page 9-8.
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3) Click the [Browag button at the dialog box used

Lock jr [ (55 SCHOOL = e @mekE-
] -4— 3) Select!
6

My Recent
Documents

Deskiop

My Documents

by Camputer
o) :

Myphlialwnrk File name Q03UD.gww 4) Click! =4
laces

Files of type: |AH Single File Format Projects [".mbw; *.grw) j

Switch the window by dicking this button
Open 3 Workspace Format Praject... | when you want to use warkspace Farmat project,
(MELSOFT Mavigator supports this Format. )

U

Import Multiple CPU Parameter E|

When multiple CPU parameters are used impropetly,
all the Following parameters are overnwritken.

- Base Setting
- Multiple CPU Setting

Mo, of CPU

Operation Mode

Multiple CPU Synchronous Startup Setting

Multiple CPU High Speed Transmission Area Setking
Aukomatic refresh setting

Execute the mulkiple CPU parameter diversion?

Basic Setting ﬁ

“ Fasid 6) Click! || cruname setting | euik-in eche + | »
) =
=l i 6) Check! e at the stop of cpu
T

Please set the number of
Multiple CPU, ¥ Al station stop by stop error of CPUZ

=
=

Muitiple CPU High Speed Transmission Area Setting

Base Settin

CPU Specific Send Range(*)
User Setting Area Automatic Refresh
cPU_ | poinkst) [Points | Start | End || Points Setting
No.1 7| e206|510000 [G1ez05 62| Rafachin
No.2 7| 5608[G10000 [G15607 || 156§ Refresh (Send) J
No.3 — A
No.4 1

St F efrech sstting s nesded. - )
Total | 14K Foints 7) Click!

The tatal number of points is up ta 14k,

Multiple CPU Synchronous Startup Setting Import Mulkiple CPU Parameter

(*) Settings should be set as same when using multiple CPL.

] Cancel

U

Go to next page

to open a project, and select a project for which
PLC side CPU parameters have been set.

4) Click the button.

5) Click the [Yes| button at the Import Multiple CPU
Parameter dialog confirmation message box
that appears.

6) Click the "Multiple CPU Setting" tab, and
ensure that the "No. of CPU" is "2".

7) Click the CPU No.2 button in the
"Multiple CPU High Speed Transmission Area

Setting" tab.
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U

Auematic Relraah Sellig ] 8) An Automatic Refresh Setting dialog box for
Pt et | the CPU2 then appears. Change the start of
Refresh Device(CPUZ) —» Shared Memory(CPLIZ) Setting No_ 5 as fo”ows_
(A special relay is used at the motion side.)

The device wil be used to send the data to other CPU.

Setting Automatic Refresh CPU Specific Send RangefU3E1}) | + |

Mo, Poirks (*) Start End Start End

1 56 |MZ000 M3055 === |G15608 15673

&40|00 DE33 - [GISE74 G16313 " " " "

3 S0 |ME500 M7529 - [G16314 G16363 —_—

4 S0gEn 7599 - |G16364 G17163

5 | B | T -> |G17164 G17167

(] A

; i Click th butt

: | 9) Click the utton.

1| 8) Change! |

The total points 1560 Points can be sst up 7168

The applicable device of start device is %, ¥,M,5,D, W, #,5M,5D
The unik of paints of CPU specific send range is ward. Pleass set the point by 2 paints.

Automatic Refresh Setting List WMultiple CPU High-speed Refresh Setting
() Settings should be set as same when| 9) Click! |[—»| [ Cancsl

U

ECEEi : 3 10) Ensure that "All station stop by stop error of
Base Setting Mu\tnp\eEPUSettmghystemaasmsetmgldmm (11) Click! [sutinehe > CPU2“ |S selected at “Operatlon MOde"

fo. of CPUI(*) Cperation Mads (*)
E =l modie) Errar aperation made at the stop of CPLI

Please set the number of
Multiple: CPU,

11) Once confirmed, click the "System Basic
Setting" tab in the Basic Setting dialog box.

¥ 4l station stop by stop error of CPL2

=

Multiple CPU High Speed Transmissiop-Araa Sattina
=] 10) Check!

User h
cPU | Pointsk [Points | Start | End | Points Setting
No.1 7| ez0e|c10000 [Giezos 962|_Refresh (Receive
No.2 7| 5e08|G10000 |G15607 | 1560 Refresh (gend
No.3
No.4

et i refresh setting is needed. { o Setting { - Already Set )
Total 14k Paints [~ dvanced settingst*)
The total rumber of points is up to 14k,

Muliple CPU Synchronous Startup Setting Import Multiple CPU Parameter

() Sattings shold be sst as same when using rultile CPU.

N

— Go to 12) on page 9-10.

* Pages 9-8 to 9-9 describe the setting method when not reusing multiple CPU parameters.



[If not using "Reuse Multiple CPU Parameters"]

From page 9-5

<

CESlcEEe ] a) Set the "1st row" of the "Extension Base" to "10
Base Setting ]Mu\tup\e CPU Setting | System Basic Setting | SSCMET Setting | CPU Name Setting | Buit-in Ethe 4 | ¥ S I OtS/G OT (B us con neCtI on )u .
ManBase  [askts x|

Extension Base

]<—| a) Set! |

Stage 1 -
Stagez  |Mothing 3|
Staged  |mathing -

Stage4  [Mothing -
StageS  [Mothing -

Stage 6 |Mothing -
Stage?  |Mothing -

Import Multiple CPU Parameter

L

8 b) Set"No. of CPU" to "2"

Base Setting } Multiple CPU Setfing } System Basic Setting | SSCHET Setting | CPU Name Setting | Built-n Ethy 4 | ¥

a_r_ c) Click the CPU No.1 button at "Multiple

e b T tton sop by stap ercr o L2 CPU High Speed Transmission Area Setting".

-
-
Multiple CPU High Speed Transmission Area Setting C) Click!
CPU Specfic Send Range(*)
User Setting Area Automatic Refresh
CPU_[Pointstky | Paints | Start End Paints. Setting
Mol 7| 7183|G10000 [G17167 s a
Nou2 7| 7188|G10000 [G17167 ') Refresh (Send)
No.3 E
Noud

Sek if refresh setting is needed. { Mo Setting | Aleady Set )
Total 14k Foints [~ dvanced settingst*)
The tatal number of points is up ta 14k,

Multiple CPU Synchranous Startup Seting Impott Muktiple CPU Parameter

(*) Settings should be set as same when using multiple CPU.

L

Automatic Refresh Setting B

d) An Automatic Refresh Setting dialog box then
) | appears. Specify the automatic refresh settings
Refresh Device(CPUZ) <-- Shared Memary(CPUL
e e for the CPU1 as follows.
The device will be used to receive the data from CPUL,
E T —— s s || "Setting No.1 - Points" : "48"

End Start End

i 48|Me072 $3_39 < |[c1sz0s 16253 "Sett|ng No1 - Start" : "M3072"
2 540640 03 < |atsz5t 516317 " . . " " A
. - S - m— Setting No.2 - Points" : "64

o [ |2 o [ oo

4 "Setting No.2 - Start"  : "D640"
BTy "Setting No.3 - Points" : "50"
w1 d) Setl] "Setting No.3 - Start"  : "M6000"
& "Setting No.4 - Points" : "800"

14

is "Setting No.4 - Start"  : "D6000"

16 hd

The kokal points 962 Prints can be set up 7168

The applicable device of start device is %,Y,M,B,D, W, #,5M,50,
The unit of paints of CPU specific send range is word, Fleass set the point by 2 points.,

Automatic Refresh Setting List Multiple CPU High-speed Refresh Setting
Cancel

(*) Settings should be set as same when using multiple CPU.

U

Go to next page
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Automail Rafroth Satiing ] e) Click the "CPU2" tab, and specify the
cnsgacnd_cma [ 4—] &) Click automatic refresh settings for the CPU No.2 as
Refresh Device{CPU2) > Shared Memary(CPUZ) f I IOWS
The device will be used to send the data ta other CPU. "O ) . ) . . .
kot i P s g o) <] Setting No.1 - Points" : "66
Ho, I nd

End Start

T "Setting No.1 - Start"  : "M2000"

: R e nT "Setting No.2 - Points" : "640"
: 4 |5M498 MSS9 --= |GIT164 G17167 "Setting NO_2 - Startll : "DOII
: "Setting No.3 - Points" : "50"

w T e)Set "Setting No.3 - Start"  : "M6800"

i "Setting No.4 - Points" : "800"

- : "Setting No.4 - Start"  : "D6800"
"Setting No.5 - Points" : "4"

"Setting No.5 - Start"  : "SM496"

The total points 1560 Points can be sst up 7168

The applicable device of start device is %, ¥,M,5,D, W, #,5M,5D

The unit of paints of CPU spedfic send range is word, Please set the f) Click!
Automatic Refresh Setting List Wultiple C&ighripeed Refresh Setting f) Wh en Settl ng S are com p | ete ’ CI I Ck th € @

button.
Cancel

{*) Settings should be set s same when using multiple CPU

S

it : & g) The display then returns to the Basic Setting
Gt (R g | ol s ) Click! szl dialog box. Ensure that "All station stop by stop

No. of CPUI(Y) Cperation Made (%)

B luodssy | Eroroversion oot sopaf o error of CPU2" is selected at "Operation

-
Fosse skt o Mode"
Multiple CPU I all station stop by stop error of CPLZ .

A
-

Mu.nmacpuH@hmmaﬂsmwﬂ__g h) Once confirmed, click the "System Basic

CPU Spec| Check! . m . . . .
e 9 e Setting" tab in the Basic Setting dialog box.
CPU_| Poinksk) | Points | Start End Paints Setting
Nt 7| 6206|G10000 |G16209 962| Refresh (Receive)
No2 7| S608|G10000 |G15607 1560 Refresh (Send)
Mo
No.¢

Set I refresh setting is needed. { Mo Setting f - Already Set )
Total 14k Paints [~ dvanced settingst*)
The total rumber of points is up to 14k,

Muliple CPU Synchronous Startup Setting Import Multiple CPU Parameter

(%) Sattings should be sst as same when using multile CPU.

U

Go to next page
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Base Setting | Multiple CPU Setting

Operation Cycle

Default Setting

Efror Setting on Servo Warning
(& Output Error

" Nok Output Error

Etrar Check

U

Operation at STOP to RUN
 M200015 turned on by switching From STOP ko RUN. ]

" M2000 is turned on by switching Frf\STOP ko RUN
and setting 1 in the set registar,

Forced Stop

[ Perfarm Battery Check = ¢ (1 2) Check!
Latch Range
com. | Device | Latch(L) | Lakeh(L) | Lakch(z) | Latch(z)
MM Rangs Start End Start End
Inkernl Relay | M| 0te 8191
Link Relay B 0to 1IFFF
Annuncisbor | F | 0to 2047
Data Reqgister D Oto 8191
Link Register | W_| 0to 1FFF

Lateh(1):1t is possible o clear using the remote operation (latch clear (1), ikl
Lakeh{2):1t is possible ko clear using the remote operation (atch clear (1)(2; (13) Click!

A 4

| o] o

s v e

12) Ensure that the following settings are as shown.

"Forced Stop" : Nothing
"Operation Cycle" : Default Setting
"Operation at STOP to RUN"
: M2000 is turned on by
switching from STOP to
RUN.

13) Once set, click the @(I button at the Basic
Setting dialog box.

(14) Basic setting is now complete.
System configuration settings are described at
(2) from the following page.



(2) Motion slot settings

Main Base : & Slots 1) To specify settings for the slot 4 servo external
signal input module, double-click main base
slot 4 in the system configuration window.

Motion Slat Setting 3]  2) A Motion Slot Setting dialog box then appears.
Hetion Mol PLE Hockie Select "Servo External Signal Module" -
s Sl e 1T "Q172DLX" at "Motion Module".
Synic. EMC Input Madule Interrupt Input Module
& qurane " i 3) When settings are complete, click the
MAN-PLS Input Madule Intelligent Function Module Detail Settin button'
' QITIORY » G

" Analog Input

" Analog Output

(3) Click! [—» Detail setting |

oK Cancel
A L4 4) A Q172DLX Setting dialog box then appears.
DOG Signal Contact .
Ensure that the DOG signal contacts are set as
follows.
S « DOG1: Normal Open
D?:G:\lnrma\open € Mormal Close D?;G?\lmms\Opan " formal Closs * DOGz N0rm8| Open
— - - For assigning the. extem;s\ nz:slet it li(tlhe servo external s\gr\a\ parameter of the ::/;data . .
5 Clickt =] == 1| 5) ywhen settings are complete, click the [OK|

button.
The display then returns to the Motion Setting
dialog box. Click the @ button.

Main Base : 8 Slots 6) To specify settings for the slot 5 synchronous
encoder input module, double-click main base
slot 5§ in the system settings window.

-

Go to next page
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U

Motion Slot Setting,

Mation Module PLC Module
Servo External Signal Module If Module
" QI1720LE " 1/0 Module

Sync, ENC Input Moduls

nteprupt Tnput Moduls
& o (7) Select! | cen

MAN-PLS Input Module Inteligent Function Module

 Q1730P% " General
" analog Input

™ analog Qutput

(8) Click! _.[m]

3]  7) A Motion Slot Setting dialog box then appears.

Select "Sync. ENC. Input Module" - "Q172DEX"
at "Motion Module".

8) When settings are complete, click the
Detail Setting| button.

oK Cancel

U

Input Response Time Setting

Q172DEX

¥ EL
' QITIENC-WS (AES +194304[PLS])
O QITIENC-WS (ABS  262144[PLS]) | g (9) Set! Hooms
" MR-HENC  (pBS  18384[PLS])

TREH Signal Setting
TREM1L

~

- % Mormal Open
0 " Hormal Close
TRENZ
For Q71ENC-WE, the encoder resolution can be & Normal Open
selected from 4154304[PL5] and 262144[PLS] in
the synchronous encoder selection setting, " Harmal Close

[(10) Clickl (2] e |

3

9) A Q172DEX Setting dialog box then appears.
Select the "P1" check box at "MAN-PLS/Sync.
ENC Setting", and then select "Q171ENC-W8
(ABS 4194304[PLS])" (set "High-speed Read
Data Setting" to "Not used", and "Input
Response Time (operation mode)" to "0.4".)

10) When settings are complete, click the [OK|
button.

¥lain Base : 8 Slots

‘I;
g (11) Double-click!
8 11) Dbl

Motion Slot Setting [5_<
Mation Module: PLC Module
Serva External Signal Module 10 Moduls
™ Q172DL% ™ 1J0 Module

Sync, ENC Tnput Module Interrupt Input Module

" QIT2DEX " qQleo
MAN-PLS Input Module Intelligent Function Module
DRy " General

(12) Select! [—»{* Bnzkaipul

" Analog Output

| (13) Click! —}[ Detail Setting ]
Cancel

Go to next page

The display then returns to the Motion Setting
dialog box. Click the [OK] button.

11) To specify settings for the slot 3 analog input
module, double-click main base slot 3 in the
system settings window.

12) A Motion Slot Setting dialog box then appears.
Select "Analog Input" at "PLC Module".

13) When settings are complete, click the
Detail Setting| button.
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14) An Analog Module Setting dialog box then

It Lt appears. Select "0040" at "First I/0 No.", and
then specify the following setting.

Switch 1 {Input Range) Switch Z (Input Range)

Analog Inpuk Range Analog Input Range Switch 1
cHI [0t tov CHS: |4 to 20mA "CH1": 0 to 10V

—)

TRE T (9 Z0mA CHE 't 4 to 20mA

CHE: [+ to 20ma

CH7 ;|4 to 20maA

LefLeflfl L]
LefLeflelle]

CHé ¢ [4to 20ma cHa: [1to20mA

15) When settings are complete, click the [OK|
switch 3 button.
= The display then returns to the Motion Setting

Switch 4
Temperature Drift Compensation Resolution Mode Operation Made d|alog box C“Ck the @ button
& Exist & mormal & Mormal (A/D Conversion)
" Mothing " High " Offset Gain Setting
Switch 5
& 0 ; Fixation

| (15) Click! |—>[ N caneal

16) System configuration settings are now
complete.

s v e




(3) Amplifier settings

1) Double-click [System Setting] — [SSCNET
! Project Edit FindiReplace  ¥iew CheckiComwert  Onlir Structure] in the Project window.

ANl=2 I T PEEE e

P G | 38 [F9 [Ty S0 ey A | iy | 59 8 ) 3 0

i Project 7 x

E& Unset Project {(SY22 Advanced Synchron
Eli Systemn Sething

Double-click!

ﬁ High-speed Input Request Signal

- Mark Detection
+- Safety Observation Function Par

- 3 2) An SSCNET Structure window appears.

= eI

3) To specify settings for the first servo amplifier
and servo motor, double-click the first (d01)
servo amplifier from the left in the SSCNET
Structure window.

SSCNET III - LINE 1 : SSCNET III/H

. v
3) Double-click! |
I |

Go to next page
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4) An Amplifier Setting dialog box then appears.
Ensure that the "Amplifier Model" is
"MR-J4(W)-B".

(4) Check!

Amplifier Setting

Amplifier Information

Amplifier Model MR-J4{W)-B(-RT)

Amplifier Operation Mods Standard

5) Ensure that the "Axis No." is "1".

Axis Inform st

fuis Mo rﬁa{—m

st 6) Once set, click the [OK| button at the Amplifier

Extarnal Synchronous Encodsr Input |n | I X
m Only the scale measurement mode Sett g d a og bo .
corresponding MR-14-B-R1 can be used,

Switch the amplifier power on again after writing to CPU when
the setting has been changed.

Check the communication type of the connected encoder
(2-wire, 4-wire;.

Input Filter Setting
£ Mothing @@ SermPemeiy Sy
€ 0.8ms

1. 7ms
" 2.6ms

&+ 3.5ms

7) To then specify settings for the second servo
amplifier and servo motor, double-click the
second (d02) servo amplifier from the left in the

System Setting window.
&

SSCNET III - LINE 1 : SSCNET III/H

Go to next page
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(8) An Amplifier Setting dialog box then appears.
Ensure that the "Amplifier Model" is
"MR-J4(W)-B".

(4) Check!

Amplifier Setting

Amplifier Information
MR-J4{W)-B(-R1)

Amplifier Model

Amplifier Operation Mods Standard

Axis Inform st
st fmlaq— (5) Check!

it (10) Once set, click the [OK] button at the Amplifier

(9) Ensure that the "Axis No." is "2".

Extarnal Synchronous Encodsr Input |n | I X
m Only the scale measurement mode Sett g d a og bo .
corresponding MR-14-B-R1 can be used,

Switch the amplifier power on again after writing to CPU when
the setting has been changed.

Check the communication type of the connected encoder
(2-wire, 4-wire;.

Input Filter Setting
£ Mothing @@ SermPemeiy Sy
€ 0.8ms

1. 7ms
" 2.6ms
&+ 3.5ms

(11) Settings for the first (d01) and second (d02)
servo amplifier and servo motor are now
complete.

SSCNET III - LINE 1 : SSCNET III/H

Jd

4
"




(4) Relativity check,

¥ (LUnset Project) - [SSCNET Structure]

Checkf/Convert | Online Debu Toaols  ‘Window

Fs@ Relative Check/Convert

Label Canversion

saving

1) When motion slot settings and amplifier
settings are complete, click [Relative Check/
Convert] on the [Check/Convert] menu.

72 Project Batch | Click! fversion  Shift+alk+F4

U

: Dutput

2) Ensure that there are no errors at the output

Checking For Optional Data Monitor,..
Checking for Safety Observation Function Parameter, ..
Converting vision system parameker. .,

Checking for Head Module, ..

window.

If any error items are displayed in the output
window, edit the setting(s) and retry the
relativity check.

¥ MELSOFT Series MT Developer2 ...ttings

EW‘ Edit FEind/Replace  Wisw  Check/Con
{9 Mew... Chrl+M
¥ Open... Ctrl+0
_l Close
|H Save Chrl+s |
Save fAis... A
Compress/Unpack 3
Qelete..

3) Click [Save] on the [Project] menu.

System settings are now complete.



9.4 Servo Data Input Operation

After specifying system settings, specify servo data settings.

(1) Double-click [Servo Data Setting] —

! Project  Edit  Find/Replace Wiew  CheckiConwert  Orl [SerVO Data] in the project window.
Aul=0 IEHL T PEEIEE
PG ) g [ (B > oy ) 5= = 38 0 0 |

: Project o= . Systen
E& SCHOOL (5v22 advanced Synchronous ¢

-- wstem Setting
= /AP Sepreabata Sebki

E Parareter Block
Limit Sukpuk Data
Mokion SFC Program

Servo Program

Ttem Axis1 I AxisZ

(2) A Servo Data Setting window

- Fixed Parameter Set the fixed parameters for each axis ...
Uit Setting 3:PLS 3:PLS
~ Number of PulsesRev.  Z0000[FLS] 20000[FLS] a p pe a rS .
<o Travel ValugiRev, 20000[PLS] 20000[PLS]
- Backash Compensation  O[FLS] 0[PLS]
Upper Stroke Limit Z147483647[PLE] 214748364 7[PL5]
Lower Stroke Limit a[pLs] o[pLs]
Command In-position 100{PLS] 100[PLS]
Sp. Chrl. 10x Mulk. For
Deqg.
= Home Position Return Set the data to execute the home
Data position return.
OPR Direction :Reverse Direction 0:Reverse Direction
OPR Method O:Proximity Dog Type 1 0:Proximity Dog Type 1
Home Position Address  O[PLS] o[PLs]
OPR Speed 1[PLS5] 1[PLS/s]
- Creep Speed 1[PLS)s] 1[PLS/s]
- Travel After Dog - -
-+ Parameter Block Setting 1 1
©OPR Retry Function O:Invalid 0:Invalid
| Fixed Parameter
et the Fixed parameters For each axis and their data is Fived based on the mechanizal system,
et
Ttem fixis1 | (3) Specify the content shown on the
[= Fixed Parameter Set the fixed parame left for the Axis 1 Fixed Parameter.

------ Unit Sekking { f:mm Set!

------ Mumber of Pulses/Rey. 4194304[PLS] '

------ Travel Value/Rey. 2000, 0[pm]
------ Backlash Compensation | 0,0[ur)

------ Upper Stroke Limit 145000.0[um] '
------ Lawer Stroke Limit -7000.0[um]

------ Cormmand In-position 10.0[pm]
,,,,,, Sp. Chel, 10 Mulk, For
[Ceq.

U

Go to next page
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ke

— Home Position Return
Data

QPR Direction

QPR Method

Home Position Address
OFR Speed

Creep Speed

Travel After Dog
Parameter Block Setting
OPR Rekry Function
Duwell Time at OPR. Fetry
Home Position Shift
Arnount

Speed Sek ab Home Pos.,
Shift

Tarque Limit Yalue at
Creep Speed

Cperation For OPR
Incompletion

PR Request Setting in
Pulse Conversion Lnik

Standbey Time after Clear

Signal Qukput in Pulse ...

Axisl
Set the data to exen
position return.

0:Reverse Direction
4:Proximity Dog Type 2
5000, O[]

1000, 0almm;min]

100, 00[rarnyrnin]

1

0[ms]

0P, Spead

0:Execute Servo
Program

F

Ikem

-| J0G Operation Data
100G Speed Limik Yalue
Parameter Block Setting

W

Axis1
Set the data to exec

10000, 00 [rarnymin] Set!

Item Axisl

AxisZ

(4) Specify the content shown on the
left for the Axis 1 Home Position
Return Data settings.

(5) Specify the content shown on the
left for the Axis 1 JOG Operation
Data settings.

(6) Specify the content shown on the

_ Servo External Signal
Parameter

- FLS Signal
Signal Type
Q1720L% Module Ma,
Q1720LY Signal Mo,
Drevice:
Contack

- RLS Signal
Signal Tvpe
Q1720L% Module Mo,
Q1720LY Signal Mo.
Drevice
Contack

-/ STOP Signal
Signal Tvpe
Q1720LY Madule Ma.
Q17Z0LY Signal Mo.
Device
Contack

-| DOG Signal
Signal Type
Q17Z0LY Module
Mo /DT Signal Mame
QL72DLX Signal Mo,
Device
Contack

1t is the parameter of setting servo
external signal (FLS/RLS/STOP/DOG}) to...

Set the signal type and the signal/cont...
1:Q1720L¥% Signal 1:Q1 7201 Signal
1 1

1 2
1:Mormal Close 1:Mormal Close
Set the signal type and the signal/cont...
1:Q1720L¥% Signal 1:Q1 7201 Signal

1 1

1 2

1:Mormal Close 1:Mormal Close
Set the signal type and signal contact k...
1:01720L¥% Signal 1:Q1720L¥ Signal
1 1
1 2

0:Marmal Open 0:Mormal Open
Set the signal type and signal contact ...
1:Q1720L¥ Signal 1:Q1720L¥ Signal

0:Marmal Open 0:Mormal Open

L

Go to next page

left for the Axis 1 Servo External
Signal Parameter.

Note: The values set for Axis 1 differ

from those for Axis 2, and
therefore care should be taken if
copying Axis 1 settings to Axis 2.
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— Home Position Return
Data

-/ JOG DOperation Dakta

Sp. Chrl, 103 Mult, For
Deq.

position return.

OPR. Direction 0:Reverse Direction

QPR Method 4:Proximity Dog Twpe 2
Home Position Address -5000.0[um]
OPR Speed 1000, 00[mm/mir]

Creep Speed
Travel After Dog
Parameter Block Setting 1

100,000 mm/min]

QPR Retry Funckion 1 alid

Dweell Time at OPR Retry | 0[ms]

Home Paosition Shift

Amiounkt ~5000.0[um]
Speed Set at Home Pos, .

=hift 0:OPR Speed

Torgue Limit Yalue at
Creep Speed

Operation for OPR
Incompletion

OPR. Request Setting in
Pulse Conversion Unit
Standby Time after Clear
Signal Output in Pulse ... |-

0iExecute Servo
Program

J00G Speed Limit Value 10000, 30 mmymin]
Parameter Block Setting 1

L

Ikemn Axisl Axis2
-| Fixed Parameter Set the fixed parameters for each axis ...
Unit Sekting 0:ram 0:rmm
Mumber of Pulses/Rey. 4194304[FLS] 4134304[PLS]
Travel Walue/Rew, 2000, 0[prm] 2000, 0[um]
EBacklash Compensation 0.0[pm] 0.0[pm]
Uppet Stroke Limit 145000, 0[prn] 145000,0[pm]
Lower Stroke Limit -7000,0[um] -7000, 0[pm]
Command In-position 10.0[prm] 10.0[prn]

Set the data to execute the home

0:Reverse Direckion
4:Proximity Dog Type 2
-5000.0[pm]
1000, 00 mmmymin]

100, 00[mm/min]

1:%alid
o[ms]

-5000.0[pm]

0OPR Speed

0iExecute Servo
Program

%et the data to execute the JOG operati...

10000, 00y rnin]
1

I MELSOFT Series MT Developer2 ...ttings\PCO561

i Project Edit  Find/Replace  Wisw  Ched

kiConvert  Onl

ANl=1s IEPHCL T PR

| &8 M | lfy | B0 & R Y
i Project 2 x [ 5vsten
= 5 SCHOOL (5¥22 Advanced Synchronous ¢ |
+- || System Setting
= .# Servo Data Setting Upper I
8, rerErata Lower SI
at Double-click! |
Srameter-Eioh el
3 Limit Output Data Deq.
+-f@g) Motion SFC Program go't'“e Po:
+ Servo Program a}:n -

(7) Use the same operation to specify
the content shown below for the
Axis 2 Fixed Parameter, Home
Position Return Data, and JOG
Operation Data.

POINT

By right-clicking the screen on the left,
can be copied and pasted.

vR2Hly

OPERATION MODE
J

G 8 Sttt e TS

@

Go to next page

(8) Double-click [Servo Data Setting] —
[Servo Parameter] in the Project
window.

(9) MR Configurator2 starts up.
MR Configurator2 is software used
to set servo amplifier parameters
and so on.
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(10) Click [Function display] —
[Component parts] in the
Parameter Setting screen display
selection tree, and then specify the
following settings.

Absolute pos. detection system sel.
: Enabled (Used in ABS pos. detect
system)

(11) Click the [Update Project] button.

Lindte Project

Brake outpuHER)

!
CI | ckl IW: brake sequence output
ms (0-1000)

i
Battery(*4BS, *COP4) ID
T TrTy——— ] el
S i s ™ e -

Extan:
2 E—T— )]

WELSOFT Serfes MR Configlirator? ¢4 (12) Click the [Yes] button to update the
servo parameter changes.

i This will apply the changes in the parameters of Axis1 to the praject,
\\‘) Continue?

To apply all parameter data for all axes, select "Yes" in the message that appears when the Parameter Setting window is closed.

(13) Switch to Axis 2 and set the
parameters in the same manner.

Cperation mode E
=] Camman
Basic

U

Go to next page
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(14) Click the [Update Project] button.

e, (15) Click the [Yes] button to update the servo

O | O sl G 0 e e 2

parameter changes.

T apply all parameter deta For all axes, select *Ves' in the message thet appears when the Parameter Setting window s closed

** (16) Exit MR Configurator2.

pam— 3)
£ Rane,
a BATTERY
Ser

ety covectens 7 wn

(17) Double-click [Servo Data Setting] —

! Project Edit  Find/Replace  Miew  Check/Comwert  Onlir [Parameter BIOCk] in the PrOjeCt window.
[ E.‘JB|§H§§-}&-H§||WE
0o | 06 T [Th X e o | =3 5 SRR

: Project 7 x . Systen
—_B SCHOOL {3W22 Advanced Svnchronous ©

+ Swstem Setting
= Serva Data Setking

‘_ Servo Data

Double-click!

+- 21 Mation SFC Program
+ Serva Program

Go to next page



From previous page

(18) The Parameter Block Setting screen appears.

Ttem Elock Mo (19) Specify Parameter Block No.1 settings as

| Parameter Slock i5et the data such as th shown on the left.

Interpolation Control Unit 0:mm

Speed Limit Yalue 10000, 00 mnnymin]

Acceleration Time 100[ms]

Deceleration Time 150[ms]

R.apid Stop Deceleration Time | 50[ms]

S-curve Ratio S0[%:]

Torgue Limit Yalue 300[%:]

Deceleration Process on .

=Top 1:Rapid Stop

Allowvasble Errar Range For

Citcular Interpalation 10.0[prn]

Bias Speed at Start 0.00[mmyrmin]

AccelerationfDecelsration ) ;

Sodtom 0: Trapezoid/S-curve

Advanced 5-curve
- Acceleration/Decelerat... Set the data of advanc

Accel, Section 1 Ratio -
Accel, Section 2 Ratio -
Decel, Section 1 Ratio -
Decel, Section 2 Ratio -

V

Item Block Mo, 2 (20) Specify Parameter Block No.2 settings as

-1 Parametfer Block iSek the data such as th shown on the left

Interpolation Contral Lnit 3PLS

Speed Limit Yalue 13107200[PLS/'s]

#cceleration Time 400[ms]

Deceleration Time 400[ms]

Rapid Stop Deceleration Time | S0[ms]

S-curve Ratio S0[%%:]

Taorgue Limit Walue 300[%:]

Deceleration Process on .

STOR 1:Rapid Sktop

&lloweable Error Range For

Citcular Interpaolation 100[PLS]

Bias Speed at Start O[PLS/=]

AccelerationfDeceler ation ) )

Syt i Trapezoid)3-curve

Advanced S-curve

Set the data of advanci
-I Acceleration/Decelerat...

converting the speed s
Accel, Section 1 Ratio -
Accel, Section 2 Ratio -
Decel, Section 1 Ratio -
Decel, Section 2 Ratio -

@

Go to next page
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'™ MELSOFT Series MT Developer? ...ttings
| Project | Edit  FindfReplace Wiew  CheckiCon

J [0 Mew... Chrl4+-h
| % open... Chrl+0

; | B save Chrl4+-5

Compress/Unpack. 3

Delete, .,

(21) When all servo data settings are complete,
click [Save] on the [Project] menu.
Servo data settings are now complete.



9.5 Practice Motion SFC Programs

These sequence/motion SFC programs have been created for operation
purposes on the assumption that MT Works2 (for Q172DSCPU) be used.

An explanatory drawing of the demonstration machine GOT operation panel is
shown in item 9.2.

9.5.1 Program list

The sequence program and motion SFC program used for practice are shown
in the following list.

Initial processing, operation type selection, JOG operation, zeroing, and motion
SFC program startup are performed from the sequence program. Standby
point positioning, positioning by selecting positioning points at the GOT
operation panel, and positioning by entering positioning addresses at the GOT
operation panel are practiced using the motion SFC program. Refer to the
respective descriptions of each program in this manual for details.

. Startup with Startup with motion
Normal execution sequence program SFC program
- Sequence program
seeseReal moder e+
17o|—M|w}m PLS M1040 ] )
Real Real mode |- ., [ [Real mode main]
mode main start Motion SFC program
trigger No.10
M1040
it [seT  Mm1041 ] |
Real mode Real mode
main start main start |
ltrigger request
V041 <Motion SFC program No.10 start request>’ R — P« [Standby point positioning]
| [DP.SFCS H3E1 K10 M1050 D3050 I Motion SFC program No.20
Real mode Compleiion Completion |
main start device status r~——-=----1 — - [Point selection positioning]
request .
| Motion SFC program No.30
{RST M1041 J . .
Real mode Lo______/| _ _p* [Address designation
main start positioning]
request Motion SFC program No.40
Motion SFC program parameters
. n No. of - 0 A
No. Program name Automatic start [END operation| , = 2. | Execution timing
10 Real mode main No - 3 Normal
20 Standby point positioning No - 3 Normal
30 Point selection No - 3 Normal
40 Address indirect designation No - 3 Normal




+ Start program from sequence program

-

E&ealmodernam

F100
PO
l
G100 G101 G102 G103
F 1 D [] |Standby point positioning Point selection stil";s:ﬁi::il’ed

[END J 34095 04095 G400

PO




« Start program from motion SFC program [Real mode main] program No.10

[Standby point positioning] Program No.20 [Point selection positioning] Program No.30

Point selection

Standby point positioning

G301 |  [s302 |
| |

K31 | [<32 |
| |

|G4095 | |c4096 |

[Address indirect designation] Program No.40

Address

indirect designation

« Start program from sequence program

[Zeroing program] Servo program K1 and K2 are started directly with an SVST command from the
sequence program.
[Jog operation] JOG start devices M3202, M3203, M3222, and M3223 are started by turning them ON
directly from the sequence program.




* QO3UD sequence program
**** |nitial processing*****

SM403 M500 M1000
0 I | | | |

OFF after complete
RUN

****Operation mode change*****

10 11
1scanonly PCPU ready GOT switch servo ON

(M3074
All axis servo ON

M2415 M2435 M6800 M6801 M6802
19 f | | | } A £ (M6000
Axis 1 servo AXis 2 senvo | oG, Real Advanced JOG/home pos. mode
ready ready home pos.  mode synchronous
switch switch control
switch
M6800 M6801 M6802
. {1 3 (m6001
JOG, Real Advanced Real mode
home pos. mode synchronous
switch switch control
switch
M6800 M6801 M6802
| 1| (
I /i’ 1T (M6002
JOG, Real Advanced Advanced control
home pos.  mode synchronous
switch switch control
switch
****JOG operation and zeroing*****
M6000 M1010 M3203
53 — | | | £ (M3202
JOG/home |GOT switch Axis 1 - reverse Axis 1 - forward
pos. mode |axis 1 rotation JOG rotation JOG start
forward start command command
rotation JOG start
JOG command
M2001
Start accept flag
M1011 M3202
} A (M3203
GOT switch Axis 1 — forward Axis 1 —reverse
axis 1 rotation JOG rotation JOG start
reverse start command command
rotation
JOG
Start accept flag
M1012 M3223
} apd (M3222
GOT switch Axis 2 - reverse Axis 2 - forward
axis 2 rotation JOG rotation JOG start
forward start command command
JOG
Start accept flag




M1013 M3223 M3222

— | || If (M523
GOT switch |Axis 2 — Axis 2 — forward Axis 2 — reverse
axis 2 reverse rotation JOG rotation JOG start
reverse rotation JOG |start command command
rotation start
JOG command

M2002
Start accept flag
M1020
| I
—| } {PLS M1021 ]
GOT switch zeroing Zeroing trigger
M1021
| I
H } [sET M1022 3
Zeroing Axis 1 zeroing
trigger request
r
|_SET M1023 ]
Axis 2 zeroing
request
M1022  U3E1\G516.0
— 41 {DPSVST  H3E1 “J17 K1 M1030 D3030
Axis 1 Axis start accept Completion Completion
zeroing device status
request
r
[RsT M1022 1
Axis 1 zeroing
request
M1023  U3E1\G516.1
— | L {DPSVST  H3E1 2 K2 M1032 D3032
Axis 2 zeroing Axis start accept Completion Completion
request device status
{RsT M1023 3
Axis 2 zeroing
request
weReal mode*****
M6001
170 f {PLs M1040 1
Real mode Real mode main
start trigger




M1040 M1040
| | [SET M1041
Real mode Real mode
main start main start
trigger request
M1041
M1041
| | [DP.SFCS H3E1 K10 M1050 D3050
Real mode Completion Completion
main start device status
request
[RsT M1041
Real mode
main start
request
****Advanced control*****
M6002 M6810
219 | | £ {M3075
Advanced Performing Advanced
control advanced control
control
M3075
| | [PLS M1060
Advanced Advanced
control control start
trigger
M1060
| | [SET M1061 !
Advanced Advanced
control start control main
trigger start request
M1061
| | [DP.SFCS H3E1 K100 M1070 D3070 T
Advance Completion Completion
control main device status
start request
[RST M1061 1
Advance
control main
start request
259 [END |




9.5.2 Initial processing

The following is an example of a program used to start all motion CPU servo
axes.

Both the PLC CPU and motion CPU are set to the RUN status. With the
settings for this practice, a servo data and servo parameter check is performed
after the motion CPU status changes from STOP to RUN. If there are no errors,
the motion CPU turns the PCPU READY complete flag (SM500) ON.

The PLC CPU receives the PCPU READY complete flag (SM500) as M500
through auto refresh. When there are no errors at either the PLC CPU or
motion CPU, by turning M1000 ON at the demonstration machine operation
panel, an all axis servo ON command is sent from the PLC CPU, and motion
CPU startup is completed.

(1) Program example

*kkkk

****|nitial processing

‘ SM403 M500 M1000
0 | | | | | | { M3074
1scanonly PCPUready GOT switch All axis servo
OFF after complete flag servo ON ON
RUN
Demonstration machine operation panel
H—3N
MI000
[Timing chart]
Motion CPU RUN (M2000) IZ |
PCPU ready complete flag SM500 | ~—
M1000 / |
All axis servo ON command (M3074) ‘\hl—-\
All axis servo ready status “‘"=-+|




9.5.3 JOG Operation

JOG operation is used to perform operation manually only while buttons are
held down.
The devices shown in the table below and content (acceleration/deceleration
time) of the parameter blocks set in JOG data are used.
By setting the speed in the JOG speed setting register (table below), and
turning ON a forward rotation JOG start signal (M3202/axis 1) or reverse
rotation JOG start signal (M3203/axis 1), JOG operation starts.

JOG operation stops when the JOG start signal is turned OFF.

(1) JOG operation speed setting register

JOG operation Speed setting range
i speed setting s
?\JXIS register mm inch degree PULSE
o' - - - -
Upper Lower SN Unit <L Unit SN Unit ey Unit
range range range range
1 D641 D640
2 D643 D642
3 D645 D644 X 107 X 107 o \10° e
4 D647 D646 1to mm 1to inch |,14748364] 1to P /
5 D649 D648 |600000000| / [600000000| / 7 min | 10000000 |
6 | D651 D650 min min
7 D653 D652
8 D655 D654
(2) Forward/reverse rotation JOG start signals
c::i‘?' Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis 6 | Axis7 | Axis8
fgtr;"t’;r: M3202 | M3222 | M3242 | M3262 | M3282 | M3302 | M3322 | M3342
'f;‘gflgf M3203 | M3223 | M3243 | M3263 | M3283 | M3303 | M3323 | M3343
(3) Program example
1) JOG operating condition items
Item Condition
Control axis Axis 1 Axis 2
Forward rotation Forward rotation
JOG opergtion (M1010) (M1012)
command input Reverse rotation Reverse rotation
(M1011) (M1013)




2) Example of program in which JOG operation is performed by starting
axes 1 and 2 independently
The JOG speed can be set freely from the demonstration machine
operation panel.

****JOG operation and home position return*****

M6000 M1010 M3202 M3203
53 N | | | | 4 (M3202
JOG/home [GOT switch |Axis 1 - Axis 1 - reverse Axis 1 - forward
pos. mode |axis 1 forward rotation JOG rotation JOG
forward rotation JOG | start command start command
rotation start
JOG command
M2001
-t
Start accept
flag
M1011 M3203 M3202
| | | ——3+F {mM3203
GOT switch |Axis 1 - Axis 1 - Axis 1 - reverse
axis 1 reverse forward rotation JOG start
reverse rotation JOG rotation JOG command
rotation start start

command command

M2001

S-t'ar_t'ac_c'ebt

flag
|M1|O|12 M3|2%2 M3|223
11 1T T Mi’ {.M3222 _ )

GOT switch | Axis 2 - Axis 2 - reverse Axis 2 - forward
axis 2 forward rotation JOG rotation JOG
forward rotation JOG start command start command
JOG start

command

M2002

_'S'ta-ri a(_:éépt

flag
M1013 M3223 M3222
| 71— {M3223 3

GOT switch | Axis 2 - Axis 2 - forward Axis 2 - reverse
axis 2 reverse rotation JOG rotation JOG
reverse rotation JOG start command start command
JOG start

command

M2002

Start accept
flag




M1010
M1011
M1012
M1013

: Axis 1 forward rotation JOG command
: Axis 1 reverse rotation JOG command
: Axis 2 forward rotation JOG command
: Axis 2 reverse rotation JOG command
D641, D640 : Axis 1 JOG speed setting register
D643, D642 : Axis 2 JOG speed setting register

Axis 2

) Demonstration machine operation panel (GOT)

.T. I'I'I

i 107

[Timing chart]

P Axis 1 (X)

Forward rotation / \

Reverse rotation

N/

!

M1O104|‘ ;

M3202 ¥ 9

M1011

M3203




9.54 Zeroing

The following is an example of a program in which a servo program is run and
zeroing is performed by executing an SVST command from a ladder program.
Actual details of the zeroing operation are determined by the zeroing data at
the motion CPU side and the parameter block (acceleration/deceleration time).
The zeroing operation for each axis is as follows.

Zeroing is performed by turning ON the demonstration machine operation
panel M1020.

Axis 1/2: Set with proximity dog.
After starting, the motor rotates in the zeroing direction, and the rotation
is complete when the home position dog changes from ON to OFF.

[Servo program]

Real
<K 1>
ZERO Axis 1 servo program
Axis 1
(@)<--————e Start point
1 DOG
T T T \ T \ " (mm)
15 10 -5 0 5 10 15
Real
<K 2> (mm)
ZERO Axis 2 servo program
Axis 2
| 10
5 —]
Start
0

-10 H

-15




[Sequence program]

M1022 U3E1¥516.0

M1020
— | {PLS M1021
GOT switch Zeroing
zeroing trigger
M1021
| [SET M1022 7
Zeroing Axis 1
trigger zeroing
request
[SET M1023 ]
Axis 2
zeroing
request

<Servo program start request>

— ——+
Axis 1 Axis start
zeroing accept
request

M1023 U3E1¥516.1
"

[DP.SVST H3E1 “J1! K1 M1030 D3030 7}
Completion Completion
device status

[RST M1022 T
Axis 1

zeroing
request

<Servo program start request>

T
Axis 2 Axis start

zeroing accept
request

{DP.SVST H3E1 “J2’ K2 M1032 D3032 ]

'RST M1023

- misz |
zeroing
request




—MEMO

-37




9.5.5 Main routine motion SFC program (real mode operation)

This is a motion SFC program run as the main routine when performing real
mode positioning operation (other than manual operation).

Other motion SFC programs used to perform various types of operation when
in real mode from this main routine motion SFC program are started as sub-

routines.

(1) Motion SFC program started from main routine motion SFC program.

Motion SFC .
Program name Reference section
program No.
20 Standby point positioning 9.5.6
30 Point selection 9.5.7
40 Address indirect designation 9.5.8

(2) Program example

[ Real mode main j Motion SF program No.10

[F 100]
/ILamp ON
SET M9

Speed change

"Standby point positioning" called when
PO MO = ON

M2001 (axis 1 start accept flag) = OFF

M2002 (axis 2 start accept flag) = OFF

IFB1 |

[G 100] [G 101]
/IMode selection switch check /IStandby point positioning start
IME801 MO*IM2001+12002 _

LRSpeed change Standby point positioning

Axis stands by at that position until
program called by calling sub-routine is
complete.

[F 101] [G4095]

/ILamp OFF /IProgram completion & start accept return wait dummy
RST M9 NOP

( J

IFE1
' |




"Point selection" called when

M1 =ON

M2001 (axis 1 start accept flag) = OFF
K30 <=D2000 <= K32

"Address indirect designation" called when
M2 = ON

M2001 (axis 1 start accept flag) = OFF
M2002 (axis 2 start accept flag) = OFF

[G 102]

/IPositioning at selected point start
M1*M2001*(D2000>=K30)*(D2000<=K32)

Point selection

Axis stands by at that position until
program called by calling sub-routine
is complete.

[G4095]

/IProgram completion & start accept return wait dummy

NOP

[G 103]

/IAddress variable positioning start

M2*IM2001*IM2002

Address indirect designati

on

Axis stands by at that position until
program called by calling sub-routine
is complete.

[G4095]

/IProgram completion & start accept return wait dummy

NOP




9.5.6 Standby point positioning

Standby point refers to a work standby position at other than the mechanical
home position. (There may be times when the position is the same as the
home position.)

In this program example, the axis returns to the standby point by specifying the
standby point address and performing positioning.

By running the servo program with a motion SFC program motion control step,
operation is performed based on the content of the executed servo program

Aata and tha nargmeter block
[G 102] )
/IPositioning at selected point start

M1*M2001*(D2000>=K30)*(D2000<=K32)
[Real mode main] program

"Standby point positioning"
called when

| |
| |
| |
| |
| |
| — e — |
L e i
| M2001 = OFF |

|
: Standby point positioning M2002 = OFF |
| 1 |
| |
| |
| |
| |
| |
| |
| |
| |
| |

( Standby point positioning ) Motion SFC program No.20

[F 200]
/ILamp ON
SET M10

[K20: Real]
ABS-2
Axis 1 0.0 um
Axis 2 0.0 um
Composite speed 4000.00mm/min
Dwell 100 msec

[G4095] Ensures transition to next step

//Program completion & start accept return with "WAIT" type transition after

‘,’\l"g::d“mmy completion of current servo
program.

[F201]
/[Lamp ON
RST M10




9.5.7 Point selection positioning

This is an example of a basic point selection program.

By entering the point No. (servo program No. in this example) at the GOT
operation panel and then pressing the START button, the axis is positioned at
the address registered beforehand.

"Point selection" called when
M1 =ON
M2001 = OFF

- R K30 <=D2000 <= K32
Point selection

< Point selection > Motion SFC program No.30

[F300]
/ILamp ON
SET M11
Runs relevant servo program if GOT operation value is 30, 31, or 32.
IFB1 | |
[G300] [G301] [G302]
/When input value = 30 /When input value = 31 //When input value = 32
D2000==K30| D2000==K31 D2000==K32
[K30: Real] [K30: Real] [K30: Real]
ABS-1 ABS-1 ABS-1
Axis 1 40000.0 um Axis 1 80000.0 um Axis 1 120000.0 pm
Speed 5000.00 mm/min Speed 3000.00 mm/min Speed 1000.00 mm/min
[G4095] [G4095] [G4095]
//Program completion & start accept return //Program completion & start accept return //Program completion & start accept return
wait dummy wait dummy wait dummy
NOP NOP NOP
IFE1
[F301]
//Lamp OFF
RST M11

> O

Note: There are two "=" symbols in the “D2000==K30", “D2000==K31”, and “D2000==K32” commands in
[G300], [G301], and [G302].




9.5.8 Address indirect designation positioning

This is an example of positioning at an address other than the previously
registered position.

The axis 1 and axis 2 addresses are computed based on the GOT operation
panel values, and then stored in D2020.

Positioning is performed by pressing the START button.

Even number addresses in the unused data register D, link register W, and
motion device # can be used for indirect setting.

In addition to addresses, speed, dwell, M-codes, and parameter blocks can
also be set indirectly.

[Real mode main] program

"Address indirect designation” |

‘G’] 03 called when |

|

|

|

| M2 = ON

! M2002 - OFF :

| |Address indirect |

| designation |

: I

|
: ‘G4095 |
|
o ________ a
Address indirect designation Motion SFC program No .40

[F400]
//lLamp ON
SET M12
//[For address designation <32 bit>
D2020L=D2000L*K10000
[K40: Real]

1 ABS-2

Axis 1 D 2020

e 2 D 2020 tm }Axis 1, 2 addresses set as D2020, D2021
Composite speed 1000.00 mm/min 32 bit data.

[G4095]

IProgram completion & start accept return
wait dummy

NOP

[F401]
//Lamp OFF
RST M12

END




9.5.9

Changing the speed (CHGV) [additional practice]

This is an example of a program used to change the speed in three stages at

the GOT operation panel and then temporarily stop operation.

Changes to speed are made by executing a speed change command (CHGV

command) with a motion SFC program operation control step.

When setting the speed with a CHGV command, operation stops temporarily
when setting the speed to "0", and the remainder of the operation is performed
when the speed is changed again by setting to a value other than 0.

(1) CHGV speed change request command

Describes the axis No. for which the speed is to be changed, and the

changed speed.
CHGV(K1,K30000)

K [speed after change]
DO to D8191

WO to 1FFF
#0 to #7999

Axis No. (1 to 8) for which speed changed

(2) Speed change setting range

Speed change setting range
mm inch degree pulse
Setting Unit Setting Unit Setting Unit Setting Unit
-600000000 to x10” -600000000to | x 107 |-2147483648 to dexglg;/ -10000000 to pulsels
600000000 mm/min 600000000 inch/min | 2147483648 i 10000000

POINT |

or 1000 times (inch/degrees) the actual speed.

r-- Example

i If setting the speed to 10000.00 mm/min, set a value of "1000000".

If setting the speed with the CHGV command, set a value 100 times (mm)

(3) Program example
1) Speed change conditions

Item Condition

Control axis Axis 1

Axis 2

M20 | Speed after change: 2000 mm/min
Speed change M21 | Speed after change: 1000 mm/min
command input | 22 |Speed after change: 500 mm/min
M23 | Temporary stop (0 mm/min)




[Real mode main] program  ______________

Real mode main

Speed change

“Speed change” started in conjunction
with “Real mode main” start.

@ “Speed change” finished in conjunction
with “Real mode main” end.

2) Speed change program example

Motion SFC program No.200

IFB e
Speed change
IFE1 €]
IFB
[G2000]

//Is there no high-speed, speed change request?
//M2001: Axis 1 start accept (ON while started)
//M2061: During axis 1 speed change (ON only
when starting speed change)

//M2128: During axis 1 auto deceleration (ON
during auto deceleration)
M20%M2001M2061%!M2128

[G2001]

//Is there no medium-speed, speed change request?
//M2001: Axis 1 start accept (ON while started)
//M2061: During axis 1 speed change (ON only
when starting speed change)

//M2128: During axis 1 auto deceleration (ON
during auto deceleration)

M21+M2001M206 1 M2128

[G2002]
//1s there no low-speed, speed change request?
//M2001: Axis 1 start accept (ON while started)
//IM2061: During axis 1 speed change (ON only
\when starting speed change)

//M2128: During axis 1 auto deceleration (ON
during auto deceleration)
M22+M2001+!M2061%!M2128

[G2003]
//ls there no temporary stop request?

/IM2001: Axis 1 start accept (ON while started)
//IM2061: During axis 1 speed change (ON only
when starting speed change)

//IM2128: During axis 1 auto deceleration (ON
during auto deceleration)
M23+M2001+M2061+!M2128

IFE1

[F2000]
//Speed change request (2000.00 mm/min)

CHGV (K1, K200000) ﬁ

[F2001]
//Speed change request (1000.00 mm/min)

CHGV (K1, K100000)

[F2002]
//Speed change request (500.00 mm/min)

CHGV (K1, K50000)

Speed change command
(Set in “0.01mm/min”units)

[F2003]
//Speed change request (0 mm/min; stop)
//Used as temporary stop

CHGV (K1, KO)

N

—

M2001=0ON, M2061=0FF,

When M2128 = OFF

[M20 = ON: Speed change to 2000 mm/min]
[M21 = ON: Speed change to 1000 mm/min]
[M22 = ON: Speed change to 500 mm/min]
[M23 = ON: Temporary stop (Speed: 0 mm/min]




[Timing chart]
Speed V During operation
2000mm/min

1000mm/min

(

7L L pihL
— 7 7 7

M20 \ k

M21
M22 y - \}
M I I -

M2061
"

POINT

- The speed cannot be changed while the start accept flag is OFF.

« The speed cannot be changed during zeroing, circular interpolation, or
while decelerating.

« The speed can be changed within the 0 to start speed range.




9.6 Motion SFC Program Creation Procedure

This section describes how to create motion SFC programs used to set motion
control operation.

9.6.1 Creating a new motion SFC program

To create a new motion SFC program, begin by specifying the "Program
name".

¥ MELSOFT Series MT Developer2 ...t (1) Double-click [Motion SFC Program] — [Motion

SFC Program Manager] in the Project window.
Project  Edit  Find/Replace  Miew  Chec
NP ASL M2 m
P Oy | o ey | ffy | S0 &

: Project o x
—_E SCHOOL (3v22 Advanced Svnchronous ©
+|- ] System Setting

+ l# Serva Data Setking
- EE Mokion SFC Prograr

t fMokion SFC Program Manager

Maokion SFC|Progran

| (1) Double-click! |

U

Motion SFC Program Manager

) (2) A Motion SFC Program Manager dialog box
Mu’::‘m ir;:”‘:?:'"': Mation SFC Program Capacity  =iect All a p pea rs.
° . o
Teut 1654032 Cancel .
(=" Show Existing Only: & Order by humber CIICk the bUtton )
" Show All Program " Crder by Name
" New
(2) Click! Create a new Motion SFC program.
R;::::tha existing Motion SFC program,
= Delete
B 3M 1he existing Motion SFC programs are deleted.
‘H Numbe:
= | el e
i Program Copy
IR et e
e . (3) A New dialog box appears. Set the program No.
for the motion SFC program being created.
i e St sy Enter "10" for the "Motion SFC program No.",
EF) and "Real mode main" for the "Motion SFC
iR S5 Feogram Hame ¥ cpecify the "Motion SEC Program Name” used in p rog ram na me" -
the Motion SFC subroutine call/start or dear step.
{Up to 16 characters)
J o= | (4) Click the I@ button after entering.

(4) Click!

Go to next page



:r (Motion SFC programs other than No.10 and
1 No.20 created here will not be described in

From previous page

Program Parameter

Mo,

Program Mame

10
20
30

Real mode main
Standby pain...
Point selection

Address indir...

create.

i detail.) Refer to the section on motion SFC
programs for operation described later to

(4) The set motion SFC program appears in a list.
Press the button again to create a motion
SFC program such as the following.

No. Program name
10 Real mode main

20 Standby point positioning

30 Point selection

40 Address indirect designation




9.6.2 SFC diagram creation procedure

Allocate SFC diagram symbols to create an SFC diagram.

E-2alSFCIDISLER

(1) Select "10 Real mode main" from the motion

E-YausrcInTzhA

o | e AT —ominion |eemrobies | 3R SFC program list in the Motion SFC Program
Bi - Management dialog box, and then click the [OK]
& BEFOYSLOAFT @ F0HZLNeE | bUtton
C £FISSLET O F0H5LETIE
(1) Click!

@ o

wonasgimeees - (2) An Edit Program screen used to create
individual motion SFC programs appears.

: | (3) Click the [single execution type operation control|

step| tool button ([F]) on the Program Edit

screen.

3 Motion SFC 10:Real mode ... L (4) Click on a random position to allocate an SFC
diagram symbol pointer.

E Multiple pointers can be allocated.

1 When allocation is complete, right-click to

1

1

clear the SFC diagram symbol.
Fl:l L o o o o o o o o o e e e e e e e e e e mm em em em em em mm e o e o e

U

Go to next page
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(5) Now, click each tool button in the same manner to allocate SFC diagram symbols as shown on

the left.

LIP
FO (Single execution type operation control step)
MRl : MP (Pointer)
g - Lp (Jump)
el (Shift transition)
: (Wait transition)
(Sub-routine call/start step)
: LFE MD " (END)

= = (6) Connect the allocated SFC diagram symbols.
NGRS A N Wb lconnect] tool button at the Edit

Program screen.

Go to next page
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3 Motion SFC 10:Real mode ... L (7) By moving the mouse cursor over an SFC
diagram symbol, the shape of the cursor
Real mode main changes.
Drag to connect the start of the motion SFC

program and pointer.
FID

@

(8) Connect other SFC diagram symbols in the same manner.

—_—
Real mode main |

—

F |

72 ] m—" R

3 G G 3

R

F L ] 1 [ ]

G s s 7
EMD | G T ;
. 0
I |
¢p
I """""""""""""""""""""""""""""""""""""""""" 1
1

' If connections are mistaken, click the [Select/Cut| tool button at the Gl !
: Edit Program screen (.) move the mouse cursor over the 1
1connecting line, and then click to cut the line. :
: % :
1 1
| F1 |
1 1
} 1
1 }

Go to next page
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T MT Developer2 (Unset Project) - [Motion SFC 10:Real mode

Edit | Find/Replace View Check/Convert Online h
W Undo Ctrl+Z
Al Redo Ctrl+
" e e
a]s} - -
E Paste Ctrl+V
Select All Ctrl+A
ert Co 4
Eﬂj Arrange |
Delete Unconnected BOX |

V

(9) Click [Arrange] on the [Edit] menu at the Edit
Program window.
Arrange the allocated SFC diagram symbols.

10) Set program Nos. and pointer Nos. for the

(
- | ¢ | a allocated SFC diagram symbols.
- < 100%;
ELE 2l @ e Click the tool button at the Edit

(10) Click!

U

| (11) Double-click! |

<

Program screen.

(11) Double-click a pointer (P).

(12) A Pointer Number Setting dialog box appears.

Foinker Mumber

[P o

Cmnk,

(0to 16383 )

Cancel

{Up to 64 characters,

(7] = Point =

This comment will be included in the
Mation SFC chart control code by
COMYErsion,

Because the maximum code size is G4k

including linefeed code,) | b¥tes per program, pay attention to the

comment size. Ik displays 4 lines of 16
characters in comment display mode,

Go to next page

Enter "0" for the "Pointer Number", and then
click the @ button.

Pointer Nos. can be set fro 0 to 16383 for
each motion SFC program.

("P0Q" for motion SFC program No.0 and
motion SFC program No.10 are different.)
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(13) Pointer No. "0" is set.
=T Next, double-click a transition (G).
-

[ (13) Double-click! ]

G

(14) A Program Number Setting dialog box appears.

SO Enter "100" for the "Program No.", and then
Mo, G 100 == 0 ko 4095 Use List C|ICk the bUtton
o [ [ 103 oowss) _ueust | click the oK O
Name | {Up to 16 characters) ! The program No. is a common number in the
H 1
Crint. : proJeCt [}
(1] =poit= ||| "~~~ TTTTTTTTTTTTTTTTmTTTTmTTTTEETTTT !

This comment will be included in the

Motion SFC chart control code by

COnversion,

Because the maximum code size is G4k
({Up to 80 characters, bytes per program, pay attention to the
including linefeed code. ) comment size. It displavs 4 lines of 20

characters in comment display mode,

(15) Program No. "G100" is set for the transition.
=28 Set operation control steps (F) and transitions
(G) in the same manner.

G100

U

Go to next page
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(16) Next, double-click a sub-routine call/start step.

G101

[ (16) Double-click! |

—

G409 5

~

[ @5UB/CLR Program Name Setting 3al] (17) A Program Name Setting dialog box appears.
~Motion SFC Program Name Enter "Standby point positioning" for the "Motion
[Standby paintpo srowse | = SFC Program Name", and then click the @

o —pome~ ((17) Click! ) == button.

When setting unregistered motion SFC program,
create a new motion SFC program
before executing "Write Motion SFC Chart”.

—Cmnt,

(] ) = Point =
This comment will be induded in the
Motion SFC chart control code by
COMNVEersion.
to 80 characte Because the maximum code size is "6k
(e SR Bytes per Program”, pay attention to
the comment size,

incuding linefeed code.)

U

Go to next page
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(18) Program name "Standby point positioning" is set for the sub-routine call/start step.
Set program Nos. and pointer Nos. for other SFC diagram symbols in the same manner as

/

shown on the left.

| Real mode main |

F100

IFB1

G100

G101

F101

Standby point
positioning

END

G4095

G102

G103

Point selection

Address indirect
designation

;

G4095

G4095

IFE
L{ PO



9.6.3 Entering transition and operation control steps

This section describes how to set conditional expressions and operational
expressions for transitions and operation control steps allocated to SFC diagrams.

: (1) Click operation control step "F100" to select.
( Real mode main ]

.|

7100 !
©
e

[ (2) Doubleciick! | (2) When "[F100]" appears in the area on the right
of the screen (step Edit Program screen),
100% o double-click.

O

[}

L aY

[F 100]

L

Operation Control Program/Transition Program Editor [ F100 ]

(3) Glick! (3) An Edit Operation Control Program/Transition

Program dialog box appears.

Enter a comment and press the key to
start a new line.

Click the [Select Instruction| button.

etting

Previous No. | Next Mo,

1 Commands can be set by direct entry. E

i entering directly, continue from step (5). 1
= || e e !

Word device descriptions <
Device description
16bE | 52hi 64-bE Device Ho.(n) setting
Integer | Integer | Fioating-Foink g
Type |TypeData TypeData(n: -
Data | {n : odd) odd)
Data register on DL [ 0to 19623
Link register Win Wl WnF 0 ko 1FFF
Special register son sDrL SDrF ZDDDEDIS;;EE
Motion register #n #nl #nF 0 to 12287
Coasting timer = FT =
Pultiple CPU shared device: | U[TGn | ULl ulienF 10000 to (10000+m-1)

[]: CPU Now, m : The User setting area points of the Mubiple CPU high speed transmission area For eath
Bl

L

D S & (4) An Instruction Wizard dialog box appears.

s Select as follows, and then press the [OK] button.
e Class : Bit Device Control

Description Exampls

Binorial Operation
it Operation
Function

Logical Operati 1 H .
o Description :SET
Bit: Device Status SET ¥100

R — Description Example : SET MO

Motion Dedicated Function SET ¥100=D100L==D102L
Synchranous Control Dedicated Function

Program Control

Dats Cantrol Command

vision System Dedicabed Function

Sign

Others

Device Set
The specified device is set

‘ oK Close

Go to next page
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Operation Control Program/Transition Program Editor [ F100]

Select Instruction Program No. Setting | Previous No. Mext No. ‘
1 [/amp oN
2 |sET MY
)
Convert Close Cancel

W

MELSOFT Series MT Developer? E'

\la) Conversion is completed,

V

Operation Control Program/Transition Program Editor [ F100 |

Select Instruction Program No. Setting | Previous Mo. Next No. |
1 |//Lamp ON
2 | SET M9
-
Convert I Close Cancel
[F 100]
1 //Lamp ON
2 SET M9

Go to next page

(5) A"SET M0" command is set. Change "M0" to
lIMgll-
Press the key again to start a new line,
and then enter a comment and command.

Click the button after entering.

(6) Click the [OK] button at the conversion complete
message that appears.

(7) Click the button.

(8) The set command appears on the step Edit
Program screen.
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(9) Set the operational expression and conditional expression for the following operation control
programs and transition programs in the same manner.

'Real mode main |

F100

IFB1

\ \ \
G100 G101 G102 G103

F101 Standby point ‘ Point selection ‘

Address indirect t

designation
L
‘ END /\ G4095 G4095 G4095
IFE1
L-{ PO

[G100] //Mode selection switch check
IM6801

[G101] //Standby point positioning start
MO0*IM2001*IM2002

[G102] /[Positioning at selected point start
M1*IM2001*(D2000>=K30)*(D2000<=K32)

[G103] //Address variable positioning start
M2*IM2001*IM2002

[G4095] /[Program completion & start accept return
wait dummy
NOP

[F100] //Lamp ON
SET M9

[F101] //Lamp OFF
RST M9

*(Logical product)
I(Logical negation)

@

Y ——————re (10) Click the Write Motion SFC Diagram| button at

- the Edit Program screen.
EE 211 (10) Click! Iﬁﬁ
sSREssRa A s E

Go to next page
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! Progress

Writing Motinn SEC chart,

Motion SFC Chart Writing have been completed successfully. ]

' MELSOFT Series MT Developer? ...ttings

i| Project | Edit  Find/Replace  Yiew  CheckiCon

D Mew, ..
=

EM. ..

iz

Close

Chrl-+M
ChrH-O

|F| Save

Chrl4-5

Save As...

Compress/Unpack.

Click!
Delete, ..

(11) When conversion is complete, a "Successful
completion" message appears in the output
window.

(12) Click [Save] on the [Project] menu at the Edit
Program window.
Real mode main creation is now complete.



9.6.4 Entering motion control steps
This section describes how to specify motion control steps used to perform
positioning control and so on.
Here, a motion SFC program for standby point positioning is created first.

(1) Double-click [Motion SFC Program] — [Motion

! Mroject Edt FindjReplace Yiew Chec SFC Program Manager] in the project window.
NPRASL M2 aE ]

HEAP S o |y | =0 &

i Project o x

= & SCHOOL (Y22 Advanced Synchronous
+- ] System Setting
+ L# Servo Data Setking
- Mation SFC Program
@ Makion SFC Program Manager
Mobion SFC Farameter A
% Makion SFC Program

| (1) Double-click! |

@

E-YaLSFCIndSLER

: : 5| (2) Select "20 Standby point positioning" from the
T;:’Ei% oL e | Y motion SFC program list in the Motion SFC
T ¢ -k : Program Manager dialog box, and then click the
X . xR TRAL i 02 TR
& FEIDISLOBFT © 704540 E @ bUtton *
C 2I0Y5LFT  FnHsLETIR
(2) Click!

v

[" ““'standby point - ]

(3) Create a motion SFC program for standby point

positioning positioning as follows.
=500 (a) Allocate SFC diagram symbols.
Use the following tool buttons to allocate
SFC diagram symbols.
K20 : (Motion control step)
: (WAIT transition)
G4095h : (One-time execution type
operation control step)
— . (END)

(b) Connect the SFC diagram symbols with the
tool button.

END ] (c) Select the servo program No. with the
Select/Cut tool button, and then set.

([K 20 : Real Axis ]] (4) Click motion control step "K20" to select it, and
s then double-click the Edit Program screen.
G4095 |

U

Go to next page
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Select Instruction

Program No. Setting | Previous tio. | Hext o, |

Instruction Class

& Linear Interpol.
£ creular Interpol.
" Fixed-Pitch Feed
" Speed

¢ SpeedjPosition
£ Speed-suitching
¢ Constant Speed
£ Pos. Folow-up

£ Helical Interpal

Instruction Class.

(" Speed-switching
" Constant Speed
" Pus. Follow-up

 Helical Interpol,

 Oselation

" Home Pos. Return
" Simult, Start

" Current Yal, Chg,

" Fixed Pos. Stop S5p

@ Linear Interpol. ¢ Oscillation
 Cireular Interpol.  Home Pes. Return
" Fived-Pitch Feed " Simulk, Start
 Speed " Current val. Ch

" SpeedjPestion  ( Fixed Pos. Stap 5p.

Servo Inskruction

5-2 (Vector-speed)
§-2 (Long-axis)

5-2 (Reference-axis)
5-3 (Vector-speed)
§-3 (Long-axis)

5-3 (Reference-axis)
5-4(Vector-speed)

INC-2 (Vector-speed)
THC-2 (Long-axis)

[THC-2 (Reference-axia)
INC-3(Vector-speed] o

@

Serva Instruction

or-speed)
-2 (Long-axis)
-2 (Reference-axis)

AE$-3(Vector-speed)
ABS-3{Long-axis)

AB5-3 (Reference-axis)
AE$-4(Vector-speed)
ABS-4({Long-axis)
AB5-4(Reference-axis)
me-1 u
THC-Z (Vector-speed)
INC-2{Long-axis)
NC-Z(Reference-axis)
THC-3(Vector-speed)

v

(5) A Select Instruction dialog box is displayed at
the Servo Program Editor dialog box.

(6) Select "Positioning” for the "Instruction Class",

and "ABS-2 (Vector-speed)" for the "Servo
Instruction" at the Select Instruction dialog box,
and then click the [OK] button.

LAES-2 [Vector-speed) (7) Enter "1" and "0.0" in the "Axis" text box.
_ Press the key again to start a new line,

Duell

Vector Speed

4000, 00 nn/nin
100 msec

Axis

;ji‘im“ ”'2‘”‘ and then enter "2" and "0.0".
~>hddress 0.0 p Enter "4000.00" for "Vector speed".

Add "Dwell" from the setting items, and then
enter "100".

|1

Program Steps :

Go to next page

L
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Tokal Steps :

(8) Click! |

(8) Click the button.

"K20" motion control step settings are now
complete.

WV

(9) Use the same procedure now to create steps used at other motion SFC
programs from the following page.

Motion control step editing schematic procedure

1) Right-click "Servo program" in the Project

window, and then click "New Servo Program..

2) Enter the program No. at the New Servo
Program dialog box, and then click the [OK|
button.

3) Select "Speed" for the "Instruction Class", and
"VF" for the "Servo Instruction" at the Select
Instruction dialog box, and then click the [OK]
button.

i Project o=

= E, SICHOOL (3v22 Advanced Synchronous ¢
+-fii] Svstem Setting
+ L# Serva Data Setting
+ @ [Makion SFC Program
= Servo Program
L'T‘ Serva Program List

g‘]‘] Command Generation Axis Progr.

BLEY Servo Program
+ @ Svnchranous Cantral | [ tew Serva Pragram... l |
+- 14 Cam Data BeeE A
+-{§E) Label -

Structured Data Type Show 8l MGkl
3 =

Device Mematy By the hundred

¥ Device Comment
} By the thousand

New Servo Program E|
Prograrmn
Mo, K 100 43 {0 b 4095 ) Use List

Mame | {Up to 16 characters)

Click! R

Cancel |

Select Instruction

Instruction Class Servo Instruction

 LUnear Interpol. " Oseilation

)
" Circular Interpol. Home Pos, Return
YE
(* Fixed-Pitch Feed (" Simult, Start VR
i+ Speed " Current val, Chg,
" SpeedfPosition  (~ Fixed Pos. Stop Sp. "
Click!
" Speed-Switching
" Constart Speed
* Pos. Follaw-up v
" Helical Interpal, e

L

Go to next page
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4) Enter "1" in the "Axis:" text box, and enter "D
21 10u |n the "Speed" teXt bOX Add "P.B.“ from SelectInstruction | Pragram M Setting | Previous o, | et o, | iett\ng[tem

1VF

Setting Item, and then enter "2". sas !

speed D Z110 mm/min

<< Add
Delete >

Eias Speed
Adv. §-curve

P.E.
2 Used Steps : [i}
Program Steps : 4 Total Steps : 16384
Tnstruction Details Program Allocation | Sort | comvert | [ close Cancel

Parameter block No. setting range
numerical srkry : 1 to 64
Indirect setting : Number of words used : 1
DO to DB191 W00 to WIFFF #0to #7999
UL)\10000 ko UTNG(10000+n-1)
[t CPU Na., i The user stting area points of the Muliple CPL high speed transmission area for
each CRU,
Mo, 11360, No 2131, Na.3:3E2, No.4:3E3
(Cannot specify number of the CPU madule beyand the number of multiple CPU system.)

5) Click the button.

sed Skeps 1]
Tokal Skeps : 16354

Cancel

U

Zeroing [k 1 1 :ZEESaﬂ Axis ]

(axis 1) Axis 1

V

Zeroing [k . 2 :ZEESa'I Axis ]

(axis 2) Axis 2

WV

[k 30 : Real Axis ]
Positioning L omBs-1

Lo Axis 1
(1-axis linear) -»Address 4000.0 um
Speed S000.00  mm/min

[k 31 : Real Axis ]

Positioning 1oagscl 1

(1-axis linear) -»Address 20000.0 pm
Speed 000,00 mm/min

V

[k 32 : Real Axis ]
Positioning L omBs-1

L Axis 1
(1-axis linear) -»Address 120000.0 um
Speed 1000, 00 mmsmin

@

Go to next page
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itioni 40 T Axi
Positioning Wt e A spee
(2-axis linear Axi | 202%
interpolation) ppsdress D 2822 bm
-=Address O 2020 pm
Vector Speed 1000.00  mmSmin
Total Steps : (10) After creating motion control steps, click the
button to close the Edit Servo Program
Close dialog box.
[k 20 : Real Axis ] (11) The set motion control steps appear in the
1 ABS-ZCvector-speed) 1 Program Editor dialog box.
-»Address 0.0 pum
Axis 2
-»Address 0.0 pum
Wvector Speed A000.00  mm/min
Dwell 100 msec
[F 200] (12) Set the operation control program shown on the
1 /lLamp ON left.
2 SET M10
[F 2071]
1 /lLamp OFF
2 RZT M10

U

CheckiConvert  Orline  Debug  Tools  Wir (13) Click the Program Editor dialog box

Motion SFC Diagram| button to convert to a
motion SFC program.

Refer to section 9.5.7 to 9.5.8 and use the same

procedure to create motion SFC programs with
the following numbers.

(14) Click [Save]_on th_e [Project] menu at the
Program Editor window.

‘| Broject | Edt  EindfReplace  Yiew CheckiCon Motion control step entry is now complete.

I Hew.. Chrl+N

B oOpen... Chrl+C
Close

d | H Save Chrl+5
A

Sawe fs, ..

Caompre| (14) Click! »

Delete. ..




9.6.5 Motion SFC program parameter settings, batch conversion

Specify parameter settings and perform batch conversion to motion SFC
programs for the created motion SFC programs.

(1) Double-click [Motion SFC Program] — [Motion

P R E S SFC Parameter] in the Project window.

NP ASHm® e, |
HEAP. 4 5 | iy =0 &
i Project o x

=15 scrooL (5”22‘3 (1) Double-click! | ¢
+ i System Sethir
+ u’ Servo Data Setking

|- B Matian SFC Pragram

Mation
Cperation Conkral Program
S

B

Transition Program

T — == (2) A Motion SFC Parameter dialog box appears.
— ey ] e Created motion SFC programs appear in a list.
= T A Double-click "Real mode main".

n Cin (2) Double-click!
© (Eom
16 M1a
17 115
ccccc \

(3) A Program Parameter Setting dialog box

Program Parameter Setting [No. 1] 3]
T bt appears.
— Ensure that "Start setting" is set to "No
Exeoten Tesk automatic start".
ity Click the [OK| button after setting.
NMITask |l e e e o o - o - - = e o e o - - — — 1
l-Task (execution timing) settings
a | F F rooF 1. Normal tasks
reoor reoor Execution with motion cycle (spare time)
reoor roor 2. Event tasks
- r - r « Execution with fixed cycle (0.22 ms, 0.44 ms,
0.8 ms, 1.7 ms, 3.5 ms, 7.1 ms, 14.2 ms)
= I - Execute by entering external interrupts
[ (3)Clickl |—»(iz QI60 10 to 115.

PLC (GINT command).
3. NMI tasks (Non-Maskable Interrupt)
Execute by entering external interrupts QI60
0 to 115
Priority is high with event task internal
interrupts, even if interrupts are prohibited (DlI).

1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
.+ Execute with interrupts (10 to 115) from the
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1

@ ___________________________________ :

Go to next page
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V

: Progress

(

G program {control code) coupling. ..
F/FS program {control code) coupling...
G program (text) coupling...

F/FS program (text) coupling...

Coupling program of Motion SFC, F/FS and G have completed successfully. ]

(4) Batch convert created SFC diagrams to motion
SFC programs.
Click the [motion SFC program batch conversion|
tool button at the Program Editor screen.

(5) When conversion is complete, a "Successful
completion" message appears in the output
window.

Motion SFC program creation is now complete.

Make corrections to motion SFC programs if a
caution message appears.



9.7 Writing to the Motion CPU
Write servo settings data and motion SFC programs to the Q172DSCPU.

Point

Select [Change CPU Operation Method] on the [Online] menu, and if the
operation method is "Virtual mode switching method", change to
"Advanced synchronous control method", and then reboot.

(1) Set the Q motion CPU to "STOP".

V

online | Debug  Tools  Window  Hel (2) Click [Transfer Setup] on the [Online] menu at

’m the Program Editor window.

Routing Infarfration, .,
2) Click!
¥ geadfﬁ( Lo,

B write ta CPU..,

(3) Specify the following settings at the Transfer
Setup dialog box that appears, and then click
the [OK] button.

« PC side I/F: Serial USB

« CPU side I/F: PLC Module

« Other Station Setting: No Specification

- Target system: Multiple CPU Setting PLC No.2

(3) Click!

U

onine | Debug  Tools  Window  Help (4) Click [Write to GPU] on the [Online] menu at the
Q) o S — = Program Editor window.

Transfer Setup. ..
Fouting Information. @ik
&1 pead from CPU... i
B8 yrite o CPU...
Werify with CPU.,.

L

Go to next page
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I =4 (5) Select the "Programs" and "Parameters" check
e - o boxes at the CPU Write dialog box that
e R appears, and then click the hExecute button.

Operation Method [Advanced Synchronous Control Method
Detail Setting
TargetMemory  [Program memory | & WriteDatatoCPU " Delete CPU Data

File selection | Servo parameter | Device data |

Perameter 4 Program ‘ Select Al ‘ Select None |
I Label/Structure Target memory [qruptH)cPUo. 1) Memory card (sRAM) |
&b Program -

+..fA] Motion SFC Parameter
*- A Motion SFC program (Control Code/Text)
+-fA Serve Program (K)
Synchronous Control Parameter
- Cam data (Converted data)
i §A cam data (Edit data)
=1-fA Parames ter
i [ System Setting, Servo Data Setting (Parameter Block/Servo Data/Limit Output Data)
1A servo parameter
i Vision system parameter
1 LA @afiot Mhoaniatinn Einctinn

Daramatar

Rebted Eunctons << chse
MELSOFT MT Develop... BRES (6) When a "Complete!" message appears, click the

button.

{0} Completed.

U

(10) Reset the Q PLC CPU.

U

(11) Run the Q PLC CPU and Q motion CPU.

U

If the QO3UDCPU RUN lamp and Q172DSCPU RUN and M.RUN lamps light up, writing is successful.

POINT

Signification reduction in program data read/write time

With the Q170DSCPU, the time required to read/write program data for
servo programs and so on is now approximately one third of the time
previously taken, facilitating an improvement in debugging efficiency.

Motion communication time
* Servo program read time

Communication
time

Reduced to

Q173D(S)CPU approx. 1/3

Q17HCPU




9.8 Test Operation

It is necessary to turn OFF PLC ready (M2000) to perform test operation.
Set the Q motion CPU to "STOP", followed by the PLC CPU.

9.8.1 JOG operation

' MELSOFT Series MT Developer2 .. (1) C!iccll< the tool button at the Program Editor
window.

! Project  Edit FindfReplace  Wiew CF

 E_ (o |

!
—

(2) Click [Yes] at the test mode start request
confirmation screen that appears when the Test
window appears.

When the motion CPU is in test mode, all test
function tool buttons are enabled.

Use the servo ON/OFF tool to turn all servos
ON.

U

Start the test mode request to the following CPU.
To change the connection target, dick [No] and
change the connection setting in the test window.

~Type : Q17205 (CPU No.2)
- 05 Type . 5V220L VER300C
- Operation :  Advanced Synchronous Control Method

(3) Click the [Servo ON/OFF| tool button.

5} Test - MT Developer2
Project Test Online Help

Servo OMNSOFF

Go to next page



From previous page (4) A Servo ON/OFF dialog box appears.
Press the |All Axes Servo ON| button to turn the
servo ON for all axes.

lo] @ (=]
All-axesWBrvo ON Command and Acceptance Signal I | | B|aCk Ser’VO OFF

All-axes Servo OFF | | | / B|Ue SerVO ON

All-axes Servo ON

Corresponding Axis Servo OFF Command and Servo Ready Status ] .
e Servo ON if turns blue.

hez  ufomT

End

U

&) Test - MT Developer2 (5) Click the JOG operation| tool button.
Project Test Online Help

Q| 9|l 55| 2|5 575

(5) Click!

Oneration =] = = (6) Set the "Axis No." to "1" at the JOG Operation
dialog box that appears.
Click the [Forward| or |Reverse| button to perform

1500.00  [mm/min] JOG operation.

105 Speed Setting Range
0.01 to 10000.00[mm,min]

100G Speed Setting

JOG Start Button

Forward | Reverse |

Show Status | End ‘

U

Go to next page
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- 106 Oneretion = = = (7) Set the "Axis No." to "2" to perform JOG

operation in the same manner as that for axis 1.
JOG Speed Setting

2000 [, fmin]

10G Speed Setting Range
0.01 to 10000, 00 [mm/min]

JOG Start Button

Faorward | Reverse ‘
Show Status | End |
JOG Start Button (8) Click the [End| button to close the JOG
Forward | Reverse | Operation dialog box.
JOG operation is now complete.
Show Status | End
A



9.8.2 Servo program execution

Run the zeroing and positioning servo programs set for program operation in
test mode.

Test - MT Developer2 (1) Click the [Program operation| tool button.
oject Test Online Help

(2) Click the Independent Operation| button at the
dialog box used to select the program operation
[ Individual Start | type that appears.
Seq. Start (2) Click!
Wregemsantndisl ==kl (3) Set"1" at the spin box in the Program Operation

Program Mo,

e (Independent) dialog box that appears, and then
(3) Click! click the Program No. Setting button.

% Program Sanndvidul) =I=E  (4) Click the [Setting Complete] button at the

Program MNo.

e _ Program Operation (Independent) dialog box.

Go to next page
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Test

(6) Click!

(7) Click!

End

(5) Click the button at the Program Operation
dialog box that appears.
(Zeroing is performed for axis 1.)

(6) When a "Program operation complete!"
message appears, click the |[OK] button.

The feed current value will be "-5000.0 um".

(7) Click the button at the Program Operation
dialog box.

V

(8) Servo program No.2 is started using the same operations.
(Zeroing is performed for axis 2.)

The feed current value will be "-5000.0 um".

U

(9) Servo program No.30 is started using the same operations.

E Test - MT Developer2

Project Test Online

Help

29

|

Ly

P

%

Gy

Servo OMN/OFF

L

Go to next page

U

(10) Click the [Servo ON/OFF| tool button.




From previous page (11) A Servo ON/OFF dialog box appears.
Press the |All Axes Servo OFF| button to turn the

———__{(11) Click' } servo OFF for all axes.
072 Servo ON/OFF =) =l o =

All-axes Servo ON Command andycceptance Signal [— ] B|ack: Servo OFF
Blue: Servo ON

W Servo OFF if turns black.

End

U

B} Test - MT Developer2 (12) Click [Cancel Test Mode] on the [Test] menu at
Project | Test | Online Help the Test window.
u i Test Mode Request E};

Test Mode Cancel

Test o] (13) Click the [Yes| button at the cancel test mode
confirmation message box that appears.
£ Thetest mode is canceled. Program operation using the test function is

now complete.




9.9 Demonstration Machine Operation

9.9.1 Operation

Servo motors are run and servo motor operation is monitored with MT Works2.
Set the PLC CPU and Q motion CPU RUN/STOP switch to "RUN".

[Servo ON]

Press [Servo ON| at the demonstration machine Demonstration machine operation panel
operation panel.
The servo status for axes 1 and 2 changes to ready.




[JOG operation execution]

Axis 2 Demonstration machine
Y) operation panel (GOT)
A

Press | JOG |

lamp.

at the demonstration machine operation panel.

Press at the JOG operation panel to turn ON the running

JOG operation is possible while the JOG operation buttons are ON.

> A 1) Item Condition
P AXIS
X) Control axis Axis 1 Axis 2
Forward rotation Forward rotation
JOG operation command (M1010) (M1012)
input Reverse rotation Reverse rotation
(M1011) (M1013)

~

[Zeroing execution]
Press || J9C

at the demonstration machine operation panel.

By pressing at the JOG operation panel, the running lamp lights up.
Axes 1 and 2 use proximity dog type 2. Operation is as follows.

« Press zeroing || M1920 |l Movement starts in the zeroing direction.

\_Mwlozu
I {rLs M1021 1
GOT switch Zeroing
zeroing trigger
M1021
— [seT mi022
Zeroing Axis 1
trigger zeroing
request
Axis 1 zeroing
{sET Mi023 [k 1 : Real Axis ]
Axis 2 1 ZERO
zeroing B
request AX1S 1
The axis 1 current value becomes -5.0
<Servo program start request>
M1022  U3E1¥G516.0 um.
- LY {DP.SVST H3E1 " K1 M1030 D3030 N
Axis 1 Axis start Completion Completion
zeroing accept device status
request
Axis 2 zeroing
[RST M1022 LK 2 : Real Axis ]
{
Axis 1 1 ZERO
zeroing L s 2
request
The axis 2 current value becomes -5.0
<Servo program start request>
M1023  U3E1¥G516.1 um.
| —1 [DP.SVST H3E! "J2” K2 M1032 D3032 H
Axis 2 Axis start
zeroing  gcept
request
{RST M1023
- Nzl
zeroing
request

POINT

Checks to be performed when there is no

movement

- Are the servos ON?

« Are the Q PLC CPU and Q motion CPU
switches set to "RUN"?

« |s the computer in test mode? (If in test
mode, cancel.)

+ Has an alarm occurred? (If so, eliminate the cause.)

~

Go to next page
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[Standby point positioning]

Press | [Real || at the demonstration machine operation panel.

(1) Press || Real Mode Main || at the Real Mode screen to turn ON the running lamp.

Standby
Point

(2) By pressing
[Real mode main] program (motion SFC program No.10)

[ Real Mode Main J

, positioning is performed at the standby point address (0.0).

)

"Standby point positioning" called

M2001 (axis 1 start accept flag) =

M2002 (axis 2 start accept flag) =

N/
T N—
[G100] [G101] <
//Mode selection switch check /IStandby point positioning start
'M6801 MOx*!M2001x!M2002
when
MO = ON
CLR
EELE Standby point positioning OFF
OFF
NS %

l

[Standby point positioning] program (motion SFC program No.20)

Standby point positioning

[F200]
//Switch LED ON
SETM10

[K20: Real]
1 ABS-2
Axis 1: 0.0um
Axis 2: 0.0um +++ Servo program No.20 executed.
Composite speed:  4000.00 mm/min (2-axis linear interpolation)
Dwell: 100msec

~

T

Go to next page




[Real mode main] From previous page
[Address indirect designation]
[Point selection]

« By turning ON, positioning is performed with the [Point selection] locus.

« By turning ON, positioning is performed with [Address indirect designation].
()

Axis 2
(Random position)
[Address indirect designation]
Specify address by "numerical entry" (unit: mm).
o——1wn
(Same value for axis 1 and 2
[Standby point positioning] addresses)
-5mmy| /Standby  40mm 80mm 120mm
| ) point . | | | Axis 1 (X)
.¢__ 1 1 1
Home - 5Smm (30) (31 (32)
position
[Point selection]
Specify points by "numerical entry".
Speed change] :

Speed change/temporary stop during operation
« By turning ON, the speed will be 2000 mm/min.

« By turning ON, the speed will be 1000 mm/min.
« By turning ON, the speed will be 500 mm/min.

« By turning ON, operation will temporarily stop.

(The speed may be changed multiple times during operation.
However, do not perform operation during zeroing, circular interpolation, or during deceleration. A

minor error will occur.)

Operation complete




9.9.2 Monitor operation with monitor screen

Current values and error causes and so on can be checked using the
Monitor screen.

(1) Monitor startup

'¢* MELSOFT Series MT Developer2 .. 1) Click the monitor icon on the toolbar.

Project  Edit  Eind/Replace  View CF

2) The monitor starts up.

1) To stop the monitor, click the "Stop monitor"
button on the Monitor screen toolbar.

Axis Monitor  Monitor Type : IServo Input Axis vl

2) To start the monitor again, click the "Start
Developer2 (Unset Projes

monitor" button on the Monitor screen toolbar.

B Asxis Monitor - MT

i[E3 08 =, By 1 I MR R
Axis Monitor MonitorT\fpe:IServoInputAxis vl




(3) Motion CPU error batch monitor

1) Click the "Motion CPU error batch monitor"
W% AxigMonitor - MT Developer2 (Unset Project) button on the Monitor screen toolbar.
=R Y= Err

‘ Axis Monitor Monitor Type : |Servo Input Axis -

=e==  2) The Motion CPU error batch monitor appears.

POINT

By using the Motion CPU error batch monitor, all motion CPU error
information is displayed on the monitor.




9.9.3 Motion SFC program monitor

This section describes how to display the motion CPU program monitor.
The start and stop status of each program, and current device values
can be monitored and so on.

(1) Mode change

: : e 1) Click the "Monitor mode" button at the Program
=|'C""|""E Change OFF j 2 ol B2 Ciick | Editor screen.

U

. 2) The motion SFC program changes to monitor
mode.
Fip : Executing
- @: Stopped
m w P w : Taking break
Fioi = = ] |||w | u| ] | (Blue): Active
0
G R - ‘ ‘ (Red): Awaiting parallel connection

3) By clicking the "Edit mode" button at the Edit
Program screen, the mode changes to edit
mode.

(<] [F] e [E] (&




)

(2) Program batch monitor
Displays the program start and stop statuses in a list.

| =Nl 1) Click the program list monitor button.
|

IE
Tl

BZ% Program List Monitor

-] 2) The program list monitor appears.

- Double-dicking a motion SFC * . :
program causes its monitor [B] ’ Executmg
window to open. H : Stopped

Mo.
[E]
H
[E]
H

Program Mame
10 Real mode main
20 Standby point po
30 Point selection
40 Address indirect




(3) Specific step monitor
Values for devices used at selected steps can be monitored.

Click!
_ 1) Click the specified step monitor button.
ESEIEE | 3 %) - g8

T&g|5pecified Step Mu:unitu:ur|po

= ' e )

Paint selection
|

2) Click the step to be monitored.

{ Specified Step Monitor 3) Values for devices at specific steps can be
[G102] | monitored.
Device/Label | Value | Data Type | Device |
M1 1] Bit M1
M2001 1] Bit M2001
iD2000 30 Word[Signed] D2000



9.10 Exit Operation
9.10.1 Exiting MT Works2

I&* MELSOFT Series MT Developer2 ...ttings

i Project | Edit  Find/Replace  Wiew  Check/Con

§ 7 Mew... Chrl+

| ¥ Cpen... Chrl40
Close

B Save Zhrl4+3
Save As...
Canmpress|npack, 3
(0 Gk |

A 4

Exit AlFe ||

MELSOFT Series MT Developer2 E|

ir— m""

9.10.2 Exiting GX Works2

[ MELSOFT Series GX Works2 C:\SCHOO

=
H

| Project | Edit  Find/Replace  Compile  Wiew

) [

Mew. .. ChrlH+M
Qpen. .. Chrl4+o
Close

Save ChrH+5
Save as..,

Compress/Unpack 3

(1) Click!

Exit (00

(1) Click [Exit] on the [Project] menu.

(2) If any changes have been made to setting data,
a message appears to confirm whether to save
the project.

Click the [Yes] button.

(1) Click [Exit] on the GX Works2 [Project] menu.

(2) If the project has not been saved, a message
appears to confirm whether to save the project.

Click the [Yes] button.



Chapter 10 SV22 Advanced Synchronous Control Practice

10.1 Synchronous Control Parameters

By starting synchronous control for each output axis, control is synchronized for
input axes (servo input axis, command generation axis, synchronous encoder
axis).

10.1.1 Synchronous control modules

The modules used with synchronous control are shown below.

Input axis module

r——- - - 1
1 | |
1 | [Synchronous encoder || |
! | |axis parameters bt m g
: Synchronous : : l—l
! encoder axis Lt ISynchronous parameters
1 I 1
! [[Command Lo
1 || generation axis [ Main shaft module
"1 || parameters ey _ _ -
1| Command o Input axis Composite main Main shaft gear
! generation axis Lo (main shaft main)  shaft gear !
1 I 1
' [
1 |[ Servo input axis [ H i
1 I n —
1 || parameters . > .)[E]\ I
1 - - - | il =
1
' |
! ! Servo input axis ! ! j
Lo oo e e o - - Main shaft
Input axis module |
’3 _ Input axis -
| e ———— | .

1 (main shaft sub)

Auxiliary ~ Auxilary | [Speed
shaft shaft change gear
clutch

Synchronous encoder

7 _I Speed
. Speed change
axis parameters P 9e | change gear

J module

Synchronous
encoder axis

ear  clutch || - _—__
Command 19 e " Speed
generaél‘on axis | Corq.positi Q! change gear
| | T T
parameters : auxiliary shatt | module
Command | gear
|
|

generation axis

Servo input axis
parameters

D Speed
Speed change | change gear
1 " 2 \

- - 1 o gear module
Servo input axis ! ! Cam data
S ——— ) i Auxiliary shaft 1 —

Auxiliary shaft SPGEd_ |_ —|O tput axis
gear change geari @1’ Cam oddle

i 'module <
module |_Output axis J

T S .

'
Femmssmmssmmmm=== mmmmmsmmmmssm=——. -
v . .
— | - 1"
| |
11 | |Synchronous encoder ggrgg?igﬂ axis Servo input axis || 1,
| | |axis parameters parameters parameters i
! I
! Synchronous Command " - |
| encoder axis eneration axis Servo input axis |

Input axis module

10 -1



10.1.2 Synchronous control module list

The number of modules that can be used with synchronous control is shown
below. (Indicates the number of modules for Q172DSCPU.)

Part No. of usable modules
Category Name d -
rawing Per unit Per axis
Servo input axis - 16 -
Input axis Comma.nd . - 16 -
module generation axis
Synchronous
: - 12 -
encoder axis
Main shaft main ”ﬁ) 16 1
input axis J
Mefun shaft sub input ﬁ 16 1
axis oo
Main shaft c it .
module omposite main 16 1
shaft gear
Main shaft gear 16 1
Main shaft clutch 16 1
Auxiliary axis 16 1
Auxiliary axis gear 16 1
Auxiliary axis
module Auxiliary shaft
16 1
clutch
Composite auxiliary
16 1
shaft gear
Speed change
gear Speed change gear 32 2
module
Output axis .
module Output axis 16 1
Cam data Cam data - Max. 256 -

10-2



10.1.3 Servo input axes

Servo input axes are used to drive input axes based on the position of servo
motors controlled with the motion CPU (Q173DSCPU/Q172DSCPU).

Symbol Setting item Setting details Setting value :;;;: Default | Device No.
Sets the current value O Disable
) . ) 1: Feed current value
Servo input axis type from which the :
Pr.300 tvoe Servo inout axis input 2: Real current value Wh 0 -
yp valus ispeneratedp 3: Servo command value en
g ) 4: Feedback value tur?]%vc\ile(r)N
Servo input axis Set if performing
Pr.301 |smoothing time smoothing processing |0 to 5000 [ms] 0 [ms] -
constant for input values.
Servo input axis .
bragy | Phase 2332;22 e 0 e | -2147483648 Operation | o1 | D14600+2n
: compensation hoen Y to 2147483647 [us]| cycle H D14601+2n
advance time P )
Servo input axis
Pr.303 phase o Sets the time to reflect 0 to 65535 [ms] 10 [ms] )
compensation time | phase compensation.
constant
0: No rqtation direction When
. lr:>estr|t:.:tt|onI A power
Servo input axis | Set if restricting the -rermit only when turned ON
. o ; current value is
Pr.304 |rotation direction |input travel value to a . N 0 -
L . . . increase direction
restriction single direction. . .
2: Permit only when
current value is
decrease direction

10.1.4 Command generation axes

Axes used to perform command generation only can be controlled independently
of axes connected to servo amps. Command generation axes are used if driving
input axes with servo programs or with JOG operation.

Symbol Setting item Setting details Setting value Load Default | Device No.
cycle
Command Enables/disables the 0: Disable
Pr.340 |generation axis used command 1: Enable 0 -
enable setting generation axis. )
Command 0 mm
. . Sets the command 1:inch
Pr.341 |generation axis : . . : 3 -
unit settin generation axis unit. 2: degree
9 3:PLS
-2147483648 to
Command Sets the command (when de re§_147483647
Pr.342 | generation axis generation axis upper gO to-35999999) 0 -
upper stroke limit | stroke limit. :
[Command generation
axis position unit] *1
-2147483648 to When
Command Sets the command (when degre§'147483647 power
i i i i : t d ON -
Pr.343 |generation axis generation axis lower 0 to 35999999) urne 0

lower stroke limit | stroke limit. .
[Command generation

axis position unit] *1

Command Sets the command 1 to 2147483647
Pr.344 generation axis generation_ axis s [Command generation 100 -
command command in-position axis position unit] *1
in-position range | range.
Sets whether to perform
Command positioning control at a
generation axis speed 10 times the 0: Disable
Pr.345 |degree axis speed | command speed setting 1: Enable 0 -
10 times value when the '
designation command generation

axis unit is degree.
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Symbol Setting item Setting details Setting value :;;;: Default | Device No.
Command Sets the command 0: Disable
. . ; . 1to 2147483647
Pr.346 |generation axis generation axis 1 cycle C d ti 0 -
1 cycle length length. [ ommand genergtion
axis position unit] When
Command Sets the speed limit power
oneration axis value when performing |1 to 2147483647 turned ON
Pr.347 |9 L JOG operation for a [Command generation 20000 -
JOG speed limit . - )
command generation axis speed unit]
value .
axis.
Command Sets the No. of the
. . When
generation axis parameter block used startin
Pr.348 |JOG operation when performing JOG 1to 64 JOGg 1 D14682+4n
parameter block operation for a command .
designation generation axis. operation
Command Sets the bit device
generation axis used to permit
Pr.349 acceleration/decel | acceleration/decelerati | Bit device ) Optional
’ eration time on time changes when [ (X, Y, M, B, F, UO\G) device
change enable requesting a speed
device change.
Cg:;g?igi axis Sets the word device When
Pr.350 gcceleration time used to set the Word device power ) Optional
’ acceleration time (D, W, #, UO\G) turned ON device
change value
device change value.
evice
C;T;':;?ig(r’] axis Sets the word device
Pr.351 geceleration time used to set the Word device ) Optional
’ deceleration time (D, W, #, UO\G) device
change value
device change value.

10.1.5 Synchronous encoder axes

*1: Command generation axis position unit
*2: Command generation axis speed unit
*3: This setting can be omitted.

Use if driving input axes with input pulses
synchronous encoders.

from externally connected

Symbol Setting item Setting details Setting value I;;;: Default | Device No.
0: Disable
1: Synchronous encoder
Pn (synchronous
encoder axis No.: 1 to
* Sets the type of 12)
synchronous encoder |201: Via device
axis used. 301: Master CPU servo
Synchronous * Sets the master CPU input axis
Pr.320 encoder axis type input axis if using as a (Axis No.: 1 to 32) 0 -
slave CPU with 401: Master CPU
multiple CPU high command
speed synchronous generation axis
control. (Axis No.: 1 to 32)
501: Master CPU
synchronous When
encoder axis
(Axis No.: 1 to 12) tur‘?]?evéecr)N
Control unit
0: mm
« Sets the synchronous | 1:inch 3
encoder axis unit. 2: degree
« The position unit is set | 3" PLS
in the "x1 to 10°° No. of position decimal
P Synehronous [control unit]" range. | point digits 0
r.321 |[encoder axis unit |, L 0to 9 -
setting The speed unlt_lgs set : :
in the "x1to 10 Speed time unit
[control unit/s, or 0: sec 0
control unit/min]" 1: mm
range. No. of speed decimal
point digits 0
0to9
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Symbol Setting item Setting details Setting value I;;;: Default | Device No.
Synchronous S;’;f/;?t?n””;“ﬁgtgnfgas -2147483648 to
Pr.322 encoder axis unit encoder a?xisyencoder 2147483647 1 _
’ conversion [Synchronous encoder
pulses to synchronous : L >t
numerator / . axis position unit]
encoder axis units.
Sets the denominator
Synchronous for converting
Pr.323 encoder_ axis unit sypchronous encoder 1 to 2147483647 [PLS] When 1 [PLS] -
conversion axis encoder pulses to
denominator synchronous encoder power
axis units. turned ON
Synchronous Sets the synchronous |1 to 2147483647
Pr.324 |encoder axis 1 encoder axis 1 cycle [Synchronous encoder 4000 -
cycle length length. axis position unit]
Sﬁggg;?r;?(f Set if performing
Pr.325 Lo smoothing processing |0 to 5000 [ms] 0 [ms] -
smoothing time :
for input values.
constant
Synchronous
encoder axis Sets the time to -2147483648 Operation D14820+10n
Pr.326 [phase . advance or delay the to 2147483647 [s] cycle 0 [us] D14821+10n
compensation phase.
advance time
Synchronous
encoder axis .
Pr.327 |phase Sets the time to reflect | 65535 [mg] 10 [ms] -
L phase compensation.
compensation time
constant
0: No rotation direction
restriction
Synchronot_Js Set if restricting the 1: Permit only when
encoder axis . current value is
Pr.328 A L input travel value to a . P 0 -
rotation direction . . ) increase direction
L single direction. . -
restriction 2: Permit only when
current value is
decrease direction When
* Sets the type of power
synchronous encoder turned ON
axis using
synchronous encoder
resolution when the
s synchronous encoder
ynchronous axis type is
Pr.329 |encoder via device P 0 to 2147483647 [PLS] 0 [PLS] -
: synchronous encoder
resolution ; -
via device.
«If 0 is set, processing
is performed with the
synchronous encoder
via device input value
as a 32 bit counter.

10.1.6 Main shaft main input axis

*1: Synchronous encoder axis position unit

This is the input axis at the main shaft module main side. This is the reference
for the main shaft position.

.»Ej)) Symbol Setting item Setting details Setting value :;;;: Default | Device No.
J 0 : Disable

1to 32 : Servg input When

L . Sets the input axis No. . axis starting
Pr.400 I\N/Ialn input axis at the main shaft input 201 to 232: Commalnd Synchro- 0 D15000+150n

0. L generation
main side. axis 2 nous
801 to 812: Synchronous | control

encoder axis
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10.1.7 Main shaft sub input axis

This is the input axis at the main shaft module sub side. This is used if entering

a compensation amount for the main shaft main input axis position.

encoder axis

Symbol Setting item Setting details Setting value ::';;2 Default | Device No.
0 : Disable
1to 32 : Servo input
Sets the input axis No axis " s\g?t?r?g
Pr.401 | Sub input axis No. [at the main shaft input 201 to 232: gCgr?;?;?ig(riw Synchro- 0 D15001+150n
sub side. axis 2 nous
801 to 812: Synchronous control

10.1.8 Composite main shaft gear

The main shaft main input axis and main shaft sub input axis travel values are
compounded and transferred to the main shaft gear.

*1: With the Q172DSCPU, the 1 to 16 range is valid.
*2: With the Q172DSCPU, the 201 to 216 range is valid.

Symbol

Setting item

Setting details

Setting value

Load
cycle

Default

Device No.

Pr.402

Composite main
shaft gear

Selects the input value
composition method
from main input axis
and sub input axis.

* Set in hexadecimal
notation.

HOOOO

-[>Main input
method
0: No input
1: Input +
2: Input -
Sub input
method
0: No input
1: Input +
2: Input -

Operation
cycle

0001h

D15002+150n

10.1.9 Main shaft gear

The gear ratio for which the travel value after the composite main shaft gear is
set is converted and transferred.

Symbol Setting item Setting details Setting value t;;: Default | Device No.
Pr.403 Main shaft gear Sets the main shaft -2147483648 to When 1 D15004+150n
) numerator gear numerator. 2147483647 starting D15005+150n
Main shaft gear Sets the main shaft synchronous D15006+150n
Pr.404 denominator gear denominator. 1to 2147483647 control 1 D15007+150n
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10.1.10 Main shaft clutch

The main shaft travel value is turned ON and OFF with the clutch and transferred.
This is used if conveying/isolating command pulses from main shaft input to

the output axis module side, and controlling servo motor operation/stoppage.

Symbol Setting item Setting details Setting value t;;: Default | Device No.
% * Set in hexadecimal
notation.
HOOOO
RON control mode
0: No clutch
1: Clutch command
ON/OFF
2: Clutch command
Rising
3: Clutch command
Falling
4: Address mode
5: High-speed input
request
Pr.405 Main shaft F;Iutch Sets the clutch control L rF control mode Operation 0000h | D15008+150n
control setting method. cycle
0: OFF control
disabled
1: One shot OFF
2: Clutch command
Rising
3: Clutch command
Falling
4: Address mode
5: High-speed input
request
High-speed input
L—— request signal
00 to 1F:
Signal 1 to 32
high-speed input
request signal
0: Current _value _after When
. composite main shaft :
Main shaft clutch Sets the clutch ear starting
Pr.406 [reference address . 9 Synchro- 0 D15009+150n
; reference address. 1: Current value per
setting cycle after main shaft nous
A control
gear
* Sets the address for
turning ON the clutch
when in address
mode.
(The gettmg is invalid 2147483648 to
when in other than 2147483647
Main shaft clutch address mode.) L . e Operation D15010+150n
Pr.407 ON address « If other than "0 to [M?'Q input axis posmon cycle 0 D15011+150n
- unit _, or cam axis cycle
(cam axis 1 cycle unit 7]
length -1)", the clutch
is controlled after
converting to the "0 to
(cam axis 1 cycle
length -1)" range.
« Sets the travel value
until the clutch is
actually turned ON
after the olutch ON' 2147483648 to e
Pr.408 g(reaf(\)/f; \r/r?;lijr:a shaft established. [Main input ai?:;igﬁgf clutch ON 0 D15012+150n
' clutch ON *Seta positive value | 1 "o o ayie cycle | Sondiions D15013+150n
for movements inthe | | ~zi y established
increase direction,
and negative value for
movements in the
decrease direction.
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Symbol Setting item Setting details Setting value I;;;: Default | Device No.
* Sets the address for
turning OFF the clutch
when in address
mode.
(The gettmg is invalid 2147483648 to
when in other than 2147483647
Pr.409 Main shaft clutch address mode.) [Main input axis position Operation 0 D15014+150n
’ OFF address « If other than "0 to ain np P cycle D15015+150n
(cam axis 1 cycle un!: 'Zi or cam axis cycle
uni
length -1)", the clutch
is controlled after
converting to the "0 to
(cam axis 1 cycle
length -1)" range.
* Sets the travel value
until the clutch is
actually
turned OFF after the
L -2147483648 to
Travel value clutch OFF conditions 2147483647 |  When
- are established. . . o clutch OFF D15016+150n
Pr.410 | before main shaft |, Set a positive value [M?'q input axis posmon conditions 0 D15017+150n
clutch OFF for movements in the 32:{ '2i or cam axis cycle | gstaplished
increase direction,
and negative value for
movements in the
decrease direction.
0: Direct
1: Time constant method
(index)
. 2: Time constant method
Pr.411 Main shaft clutch | Sets thg clutch (linear) When 0 D15018+150n
smoothing method | smoothing method. 3: Sli -
: Slippage amount starting
method (index) Synchro-
4: Slippage amount nous
method (linear) control
ain shaftdutch |22 0 SRR,
Pr.412 [ Smoothing time 0 to 5000 [ms] 0[ms] |D15019+150n
constant method
constant h
smoothing.
Sets the slippage
Slippage amount | amount when the clutch ?Nfglﬂ:??:g? osition When D15020+150
Pr.413 [at main shaft is ON if slippage it P P | clutch ON 0 D15021+150n
clutch ON amount method un!t ~zi or cam axis cycle starts n
. uni
smoothing.
. Sets the slippage 0 to 2147483647 When
Slippage amount | amount when the clutch S . .
. . e s [Main input axis position clutch D15022+150n
Pr.414 |at main shaft is OFF if slippage it . | OFF 0 D15023+150
clutch OFF amount method uni ! or cam axis cycle n
smoothing unit “] starts

*1: Main input axis position unit

*2: Cam axis cycle unit

10.1.11 Auxiliary shafts

These are input axes for auxiliary shaft modules. Input values are generated
from auxiliary shafts. Furthermore, input values can be converted to values
taking the mechanical reduction ratio and rotation direction into consideration

with an auxiliary shaft gear.

Symbol Setting item Setting details Setting value I;;;: Default | Device No.
||
I@I 0 : Disable
‘_\ 1to 32 : ::i;vg input When
- - starting
Auxiliary shaft Sets the auxiliary shaft |201 to 232: Command g
Pr418 No. input axis No. generation synchro 0 D15024+150n
axis nous
801 to 812: Synchronous control
encoder axis
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10.1.12 Auxiliary shaft gear

The auxiliary shaft travel value is converted with the

set gear ratio and

transferred.
Lo . . . Load .

Symbol Setting item Setting details Setting value cycle Default | Device No.
praso |Auxiliary shaft Sets the auxiliary shaft |-2147483648 to When 1 D15026+150n
: gear numerator gear numerator. 2147483647 | starting D15027+150n

synchro-

Auxiliary shaft Sets the auxiliary shaft nous D15028+150n
Pr.421 gear denominator | gear denominator. 1102147483647 control 1 D15029+150n

10.1.13 Auxiliary shaft clutch

The auxiliary shaft travel value is turned ON and OFF with the clutch and

transferred.

This is used if conveying/isolating command pulses from auxiliary shaft input to
the output axis module side, and controlling servo motor operation/stoppage.

Symbol Setting item Setting details Setting value I‘;;;: Default | Device No.
+ Set in hexadecimal
notation.
Hoooo
“T»-ON control mode
0: No clutch
1: Clutch command
ON/OFF
2: Clutch command
Rising
3: Clutch command
Falling
4: Address mode
5: High-speed input
request
Auxiliary shaft ;
Pr422 |clutch control | SIS the clutch control —> orF conraimese | OPEMAUON | 05001 | p15030+150n
) method. ) cycle
settlng 0: OFF control
disabled
1: One shot OFF
2: Clutch command
Rising
3: Clutch command
Falling
4: Address mode
5: High-speed input
request
High-speed input
L p request signal
00 to 1F:
Signal 1 to 32
high-speed input
request signal
0: Auxiliary shaft current When
Auxiliary shaft value starting
Pr.423 | clutch reference Sets the clutch 1: Current value per synchro- 0 D15031+150n
) reference address. )
address setting cycle after auxiliary nous
shaft gear control
« Sets the address for
turning ON the clutch
when in address
mode. (The setting is
invalid when in other [-2147483648 to
Auxiliary shaft than address"mode.) o 2147483647 Operation D15032+150n
Pr.424 |clutch « If other than "0 to [Auxiliary input axis 0
) S e cycle D15033+150n
ON address (cam axis 1 cycle position unit *, or cam
length -1)", the clutch | axis cycle unit 2]
is controlled after
converting to the "0 to
(cam axis 1 cycle
length -1)" range.
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Load

Symbol Setting item Setting details Setting value cycle Default | Device No.
« Sets the travel value
until the clutch is
actually turned ON
after the clutch ON
Travel value conditions are '2147483648237483647 V\l’he’;
prass | before established. [Auxiliary input axis Cgﬁ 0 D15034+150n
: auxiliary shaft « Set a positive value xtiary Inpy th D15035+150n
- position unit ', or cam conditions
clutch ON for movements in the . e established
increase direction, axis cycle unit ]
and negative value for
movements in the
decrease direction.
« Sets the address for
turning OFF the clutch
when in address
mode. (The setting is
invalid when in other [-2147483648 to
Auxiliary shaft than address mode.) |2147483647 .
Pr.426 |clutch OFF - If other than "0 to [Auxiliary input axis Opcef‘lgon 0 | DIo0aeoon
address (cam axis 1 cycle position unit 1,ior cam 4
length -1)", the clutch | axis cycle unit 7
is controlled after
converting to the "0 to
(cam axis 1 cycle
length -1)" range.
« Sets the travel value
until the clutch is
actually turned OFF
after the clutch OFF
Travel value conditions are _221144774‘;83%3‘478 to V\l/heﬂ
pran7 |before established. Auxiliary input axis i o | D15038+150n
’ auxiliary shaft « Set a positive value xiary inpy " D15039+150n
° position unit ', or cam conditions
clutch OFF for movements in the . L2 established
increase direction, axis cycle unit ]
and negative value for
movements in the
decrease direction.
0: Direct
1: Time constant method
- (index)
gzﬁl:léary shaft Sets the clutch 2: Time constant method
Pr.428 . . (linear) When 0 D15040+150n
smoothing smoothing method. Lan -
3: Slippage amount startin
method 9
method (index) Synchro-
4: Slippage amount nous
method (linear) control
Auxiliary shaft Sets the smoothing
Pragg |Cutch time constant it time | ¢ 5 5000 [ms] 0[ms] |D15041+150n
smoothing time constant method
constant smoothing.
Sets the slippage
Slippage amount | amount when the clutch ?Atl?xﬁigniln%li‘lgxis When D15042+150n
Pr.430 | at auxiliary shaft is OFF if slippage xiiary inpy clutch ON 0
position unit ', or cam D15043+150n
clutch ON amount method . | it starts
smoothing. axis cycle unit “]
. Sets the slippage 0 to 2147483647 When
Slippage amount | amount when the clutch [Auxiliary input axis clutch D15044+150
Pr431 |atauxiliary shaft |is OFF if slippage ary by 0 | D1aoserizon
clutch OFF amount method po§|t|on unit . ,ﬁgr cam OFF 5045+150n
axis cycle unit “] starts

smoothing.
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10.1.14 Auxiliary shaft clutch

Main shaft and auxiliary shaft travel values are compounded and transferred.

Symbol Setting item Setting details Setting value t;;: Default | Device No.
* Set in hexadecimal
notation.
HOO
Main shaft input
Selects the input value method
Auxiliary shaft composition method 0:No input Operation
Pr.419 . . 1: Input + 0001h | D15025+150n
composite gear from the main shaft and 2: Input - cycle
auxiliary shaft.
Auxiliary shaft
input method
0: No input
1: Input +
2: Input -

10.1.15 Speed change gear

The speed change gear is used if changing the input speed from the main shaft,
auxiliary shaft, or composite auxiliary shaft gear during operation. If not used, set
"0: No speed change gear" for [Pr.434] speed change gear 1 allocation

(D15046+150n) and [Pr.490] speed change gear 2 allocation (D15052+150n).

Symbol Setting item Setting details Setting value I;;;: Default | Device No.
0: No speed change
gear
Speed change Sets the speed change | 1: Main shaft side
Pr.434 gear 1 gear 1 allocation. 2: Auxiliary shaft side \{V?t?n 0 D15046+150n
3: After composite sta rl]ng
auxiliary shaft gear sy:gusro-
Sg;e? change Sets the speed change control
Pr.435 gmoothin time gear 1 smoothing time | 0 to 5000 [ms] 0 [ms] |D15047+150n
9 constant.
constant
Pr.436 Speed change Sets the speed change |-2147483648 to 1 D15048+150n
) ratio 1 numerator | ratio 1 numerator. 2147483647 Operation D15049+150n
Speed change
) Sets the speed change cycle D15050+150n
Pr.437 zii“r?o:ninator ratio 1 denominator. 1102147483647 1 D15051+150n
0: No speed change
gear
Speed change Sets the speed change | 1: Main shaft side
Pr.490 gear 2 gear 2 allocation. 2: Auxiliary shaft side Whgn 0 D15052+150n
3: After composite startr:ng
auxiliary shaft gear Sy:gugo-
Sgaereg change Sets the speed change control
Pr.491 gmoothin time gear 2 smoothing time |0 to 5000 [ms] 0 [ms] | D15053+150n
9 constant.
constant
Pr.492 Speed change Sets the speed change |-2147483648 to 1 D15054+150n
) ratio 2 numerator | ratio 2 numerator. 2147483647 Operation D15055+150n
Speed change
) Sets the speed change cycle D15056+150n
Pr.493 gi[:?orzninator ratio 2 denominator. 1102147483647 1 D15057+150n
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10.1.16 Output axes

Output axes perform cam conversion processing based on the input travel
value and set cam data, and outputs the feed current values that serve as
commands to the servo amp.

Symbol Setting item Setting details Setting value t;;: Default | Device No.
+ Set in hexadecimal
notation.
HOOOO
T Control unit
0: mm
1:inch
« Sets the cam axis 1 2: degree When
cycle length unit. 3:PLS starting
i «This i No. of decimal point
Pr.438 Cqm axis cycle ThIS.IS a parameter for digitg lecimal poin Synchro- | 0000h | D15058+150n
unit setting monitor display, and 0109 nouS
does not affect L » bO: Unit setting trol
control. selection contro

0: Use main shaft
main input axis
unit.

1: Use this setting
unit.

b1 to 3: Not used

Sets the input amount

Cam axis 1 . 1to 2147483647 D15060+150n
Pr.439 cycle length girelred for 1 cam [Cam axis cycle unit]” 4194304 | b 15061+150n
' T When
0 : Linear cam :
(preset) starting
Pr.440 Cam No. Sets the cam No. 110 256 : User created sy:gl:lsro- 0 D15062+150n
cams
control,
* Sets the cam stroke when
e son, |zt | passing
Pra4q | Camstoke for stroke ratio data. 2147483647 | Cam data | o, | D15064+150n
’ amount f [Output axis position 0 point D15065+150n
ormat cams. )
. unit]
« Ignored for coordinate
data format cams.
Set if changing the
. [Pr.439] cam axis 1 When
Cam axis 1 cycle length 0: Disable starting
Pr.442 g};::;i Ie;nsgérsﬁn (D15060+150n, 1: Enable Synnoc:sro- 0 D15059+150n
9 9 | D15061+150n) during
control
synchronous control.
prads | componcation” | svance or delay the | 2147483648 to Operation | . | D15066+150n
: pensa . y 2147483647 [us]| cycle Sl | D15067+150n
advance time cam axis phase.
Cam axis phase Sets the time to reflect
Pr.445 compensation cam axis phase 0 to 65535 [ms] 10 [ms] | D15068+150n
time constant compensation. When
Synchronous Sets the synchronous starting
Pr.448 control parameter | control parameter block | 1 to 64 Synchro- 1 D15069+150n
block No. No. nous
Output axis Set if performing control
Pr.447 smoothing time smoothing processing |0 to 5000 [ms] 0[ms] |D15070+150n
constant for output axes.

*1: Cam axis cycle unit
*2: Output axis position unit
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[Cam data]
Synchronous control output axes are moved with cams. Output axis movement
patterns (return movements, feed movements) relative to output axis module input
travel values are registered in the cam data.

The movement patters are as follows.

* Return movement: Return movement within fixed cam stroke range

Cam data Cam axis
- 1 cycle current value

|

I

|

| Cam

I conversion » t
I

I

|

t >
\/ > processing |

|

|

|

|

Feed current value 3
(User-created cam) !
|

SN SN,

>

* Feed movement: Movement that involves updating the cam reference position

every 1 cycle

Cam axis

Cam data 1 cycle current value

I

I

I

| Cam
q conversion
I

T

I

I

I

—1
> processing reference position

| Cam reference position iCa
. ! nd | (3r
Cam reference position (2" cycle) |

Feed current value

(User-created cam)

|
|
|
|
|
|
|
®ecccccsc\soee .q‘
|
|
|
|

* Linear movement: Linear movement in which 1 cycle has a stroke ratio of 100%
(Cam No. 0)

Cam data Cam axis
1 cycle current value

|

| Cam t
! conversion ‘ ‘ —
> "processing ! 1 Cam reference position | Cari reference positior|

| I Cam reference position | (2 cycle) 1(3] cycle) !

I (15‘ cycle) I

Feed current value
(Linear cam: Cam No.0)

Stroke amount x 100%

10-13



10.2 Practice Content

By setting "synchronous control parameters" and starting synchronous control
for each output axis, control is synchronized for input axes (servo input axis,
command generation axis, synchronous encoder axis).

Speed

X-axis
cam

Stroke — > Time

= INANAAN

— > Time

Positioning start Synchronous encoder Synchronous control start Synchronous

Manual pulse generator/ i control start
synchronous encoder i Synchronous
input ' control start

i

'

i

'

i

I

i

i

T 1
i Axis 1 |
' B B

' ynchronous parameters Ly H
! '
' . ..

i

i

i

'

'

'

i

i

'

'

i

- R Axis 2
Input axis Composite . J_
r 1 (main shaft main) main_shaft gear Main shaft gear Axis 3
I I N
! ! .
I I >
Command | LEncode |
generation axis 1 | Synchronous encoder |
= - I axis 1
| | Main shaft
- Servo program \|| Command I ) clutch
e e e h generation axis ! anut axis I
Positioning control 1 parameters— ! (main shaft sub) !
| command”  generation | 1 D | Speed
i axis i } changze
I I N i
. ol o [T | Auxiliary Auxiliary Speed gear
Other axis input L Séivo input &xis ! shaft shaft change
! parameters ! gear clutch gear 2
i Servo input axis I Composite
[ —— J auxiliary
shaft gear
----n
i
|
' Speed
I | change
L » D | gear ©
Auxiliary shaft Cam
Output axis

Positioning ‘start
I

Axis 4

PEsiFoHing éoﬁ}rol_
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Locus movement concept

« The X-axis is set to 2 mm per rotation in the basic parameters, and is treated as the Y-axis main

shaft.

- The Y-axis (axis 2) ballscrew moves 2 mm per rotation (4194304 pulses/rotation), and therefore
the 1 cycle length in the output axis parameters is set to 4194304 pulses (actually 30 mm or 10
mm) in order to make it easier to confirm movements.

]

/

Servo axis motor

Variable cam
stroke

FAVAVIAVIAN

360°

—r

Single cam rotation
(30mm or 10mm)

,
/
NN X /J\ Boén dead center

o e

Y-axis (axis 2) movement

Cam stroke specified by indirect
designation, and is set to variable with
the PLC.

Servo axis motor
for X-axis

O

Circumference 2 mm

Conveyor (image)

C

Speed

X-axis (axis 1)
movement

—>Time

10-15



10.3 Cam Data Creation

'™ MELSOFT Series MT Developer? ...ttings\P
! Project  Edit Check)onwve
iNPRASL M= el iEE
AP NENER S 1N TR N
i Project 1 x /i
—_% SCHOOL (S22 Advanced Synchronous ©
Syskem Setting

¥ Servo Daka Setting
=1 Mokion SFC Program

(1) Click!
Servo Progranm

Synchronous Control Parameteny

Find/Replace  Wiew

i o e e e R e e

o
hﬁ Label | Mew Camn Daka...
Skructured Paste
+ Device Me
‘} Dievice Cor Cam Data Read 3
New Data [gl

Cam
Ha. Ilﬂ {1taz56)

Name ‘

{Up to 16 characters)

Setting Method
| % Set by Stroke Ratio

Comrment

* CamCurve | Free Curve
{Up to 16 characters)
" Set by Coordinate

| (2)Click! || [ cancel

L

'™ MELSOFT Series MT Developer? ...t
! Project  Edit Chec
S I T
L | a6 [ (T3 0 M /|y | 50 &

i Project o =

—_% SCHOOL (SW22 Advanced Synchronous |
Swskern Sekting
Servo Daka Setking
=1 Motion SFC Programn
Servo Program
Synchronous Conkrol Parameter
1535 Cam Data
Camn Data List
Efruo.001

Structured Daka Types
Dervice Memary
l_} Device Comnment

Find/Replace  Yiew

Fa R e e N Ay

(1) Right-click "Cam Data" in the Project window,
and then click "New Cam Data...".

(2) A New Data screen appears.
Set the Cam No., and then click the [OK] button.

(3) Cam data is created, and a setting screen
appears.

Go to next page
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From previous page

Return to Cam Data Basic Setting

-~ Setting Method :—Etroke Ratio {Cam Curve) —(:;::

Resolution ! 256 -

Strake Setting Range :
-100,0000000 ko 100,0000000 [%:]

—Cam Graph
Display Graph Display Magnification Paint Data
’7|7 Stroke = | Speed == | Acceletation == | Jerk = ’7Width| 100 LI % Height I 100 LI £ WH 100%: Screen | ‘ ’7 Display |

kD)

100.0000000

0.0000000

-100.0000000

0,00000 90.00000 150,00000 Z270.00000 360,00000
[deqree]
—Stroke Setting
':E::l Fine-tune the cam curve by section
Sec.Mo. Start [degree] | End [degree] | Stroke [%:] | Cam Curve
1 0.00000; 2,00000: 0.0000000 Const, Speed
2
g
4
S
=}
7
[ 3roke Setting (4) Specify the setting screen stroke settings as
Sec.Mo. Start: [degree] | End [degree] | Stroke [9] | Cam Curve fOIIOWS-
1 0.00000 50,00000 300000004 Single Hypot,
2 §0,00000 150,00000 100,000000q Single Hypat,
3 A K ingle ok, A . .
: 150.00000 o-00800 -000Bee Sinle Fvpot Div. No. | Start point | End point Stroke
5
6 1 0.00000 80.00000 30.0000000
7 (4) Set!
2 180.00000| 100.0000000
3 0.00000 0.0000000
Stroke setting range
"Min. value": 0.00000, "Max. value": 100.0000000
Set all strokes to "Single Hypot." at the "Cam
£} Curve" selection.
eck/Convert  Online  Debug  Tools  Window  Help (5) Click the |cam data conversion| button.

==

TR Y

Display Graph
’]7 Stroke

WV

= [ Speed == [ Acceleration == W Jork =

Go to next page

(o)

(6) Change the "Display graph" check box
selections to change the graph display in order
to view the stroke, speed, acceleration, and jerk
relative to the movement angle in a chart.
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Return ko Cam Data Basic Setting

Setting Method : —[Stroke Ratio {Cam Curve) S ¥

Resolution : 256 hd

Skroke Setting Range
-100,0000000 o 100,0000000 [9]

Cam araph
Display Graph Display Magnification Point Data
[7 sStroke — ¥ Speed == ¥ Acceleration == ¥ Jerk == width | 100 ~| % Height [100  ~| =% wiH 100% Screen Display
[%]

100, 0000000

0,0000000 ><

-100.0000000
0.00000 90, 00000 180, 00000 270.00000 360,00000

[degree]

eckfConvert  Onlne  Debug  Tools  Windaw  Help (7) To view the stroke ratio, speed, acceleration,

: = e, and jerk relative to the movement angle in
'll ﬁ _E” CallE; & ) numerical values, click the point data display tool
& i :gﬂ?ﬂlﬁlgﬁi%lm button.

(7) Click!
Point Data Display - Cam No.001 3] After checking, click
Table Mo. | Len. per Cvcle[degree] Stroke [%] Speed Accel, Jerk Cam Curve CamData |~ the C|OSE button .
1 1.40625 0.0228663 0.07 3.29 0.1 Single Hypat, 228562
2 2.81250 0.0913954 0.1z 3.26 0.1 Single Hypat, 913954
3 4.21875 0.2053785 0.16 3.23 -0.1 Single Hypat, 2053785
4 5.62500 0.3644680 0.21 3.18 0.2 Single Hypat, 3644680
5 7.03125 0.5681789 0.25 3.13 0.2 Single Hypot, 5681789
[ 8.43750 0.5158901 0.30 3.06 0.2 Single Hypat, 8158901
7 9,54375 1.1068464 0.34 2.99 -0.3  Single Hypat, 11065463
[ 1125000 1.4401606 0,38 2.91 0.3 Single Hypat, 14401606
9 1265625 1.8148166 0.42 2.82 0.3 Single Hypot, 18148166
10 14.06250 2.2296721 0.46 2.72 0.3 Single Hypat, 22296721
11 1546375 2.6834623 0.50 2.61 -0.4  Single Hypat, 26534622
12 1637500 3.1748036 0.54 2.49 0.4 Single Hypat, 31748035
13 18.28125 3.7021980 0.57 2,37 0.4 Single Hypot, 37021980
14 1968750 4.2640376 0.60 2.24 0.4 Single Hypat, 42640376
There are tables 15 2109375 4,5586094 0.64 2,10 0.5 Single Hypot, 45586094
16 22,50000 5.4841007 0.66 1.95 0.5 Single Hypat, 54841007
from No. 1 to 256. 17 23,90625 6.1386045 0.69 1.80 0.5 Single Hypat, 61386044
SCI'O” tO view a|| 16 25.31250 6.8201252 0.72 1.65 -0.5  Single Hypok, 68201251 v
tables.

@

ke st (8) Create cam data for cam No. 002 using the
‘ same procedure as that for cam No. 001.

Sec.Mo. Start [degree] End [deqgree] Stroke [%] Cam Curve
- —— e T | e For cam No. 002, set all strokes to "Const.
3 180,00000 0,00000 00000000 Const, Speed Speedll at the llCam Curvell SeleCtIOn
. (All other selections are the same as those for
z cam No. 001.)

U

Go to next page
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v

ke sermo (9) Use the same procedure to create data for cam

Sec,Mo, Start [degree] End [degree] Stroke [%] Cam Curve ] N 0. 003 .

0.00000 80,0000 30,000000d Dauble Hypot., . .
£0.00000 15000000 100,000000d Double Hypot. SpeCIfy the stroke Settlngs as follows.
150.00000 220.00000 100,000000] Double Hypo. i _ _

220.00000 31000000 0,0000000 Double Hypot, Div. No. | Start pomt End pomt Stroke

310.00000 0.00000 0,00000008

1 0.00000 80.00000( 30.0000000
2 150.00000| 100.0000000
3 220.00000| 100.0000000
4 310.00000 0.0000000
5

0.00000 0.0000000

Stroke setting range
"Min. value": 0.00000, "Max. value": 100.0000000

EAENIE- AT AR

@ Set all strokes to "Double Hypot." at the "Cam
Curve" selection.
eckiConvert Online Debug Tools Window Help (10) Click the lcam data conversion| button.

Bl sk
M R ) S R e 1) cio |

v

: Project a = (11) Cam data creation is now complete.

SCHOL (9Y22 Advanced Synchronous ¢
Bl Svstem Setking
.# Serva Data Setting
Sl Motion SFC Program
Servo Program
Q Synchronous Conkrol Parameter
= poam Data
i) Cam Daka Lisk
| Mo.0a1
|| Mo.0oz
|| Mo.003
A5 Label
Struckured Daka Types
5 Device Memory

t} Device Comment
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[Locus of each created cam]

<Cam No.001 waveform>

(mm)
100
[ 1\ [ 1\ / 1\ [ 1\
[ 1\ [ 1\ [ 1\ J 1\
[ [\ A J] |\ [ 1\
/ \ / \ / \ / \
/ / [ /
\ \ \ \
/ \1/ \ 1/ \ |/ \\
0___|___|___|_§(_)|___| ______ |_§0|___|___ __:__9_0|___| |__| 120(mm)
90 180 270 360 90 180 270 360 90 1804 270, 360 90. 180 270 360. (deg )
<Cam No.002 waveform>
(mm)
100 / A
/1\ /1\ /1\ /1\
/1 \ /1 \ /1 \ /| \
/1 \ /1 \ /A /[ \
/ \ / / /
\ \ \ \
/ Al / A\l / A\l / \
/ A\ / \/ A/ \
A \ \ i
0___ |___|___|_§Q|___| ______ |_§0|___|___ _:__90| : _ -:___ '_1_29'(r_nr_n)_
90 180 270 360 90 180 270 360 90 180 270: 360 90 180 270 360: (deg )
<Cam No.003 waveform>
(mm)
100 [ [ [ [
| | | |
\ \
\ \ \ \
J \_ |/ \_ [/ \_|/ \
0___|___|___|_§(_)| _________ |_§0|___|______| _g_o.___u | _| 120|(mm)
90 180 270 360 90 180 270 360 90 180 270 360 90 180 270 360: (deg )
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10.4 Advanced Synchronous Control Programs

Motion SFC programs used with advanced synchronous control are shown

the following table.

n

No. Program name Automatic start | END operation NOI ?f Execution timing
transitions
100 Advanced synchronous No Normal
control
210 Speed change 2 No Normal
230 [Analog speed change No Normal

« Start program from sequence program

[Advanced synchronous control] program No.100

Started with sequence program
[Advanced synchronous control

|

F500

Speed change 2

:

CI'PSpeed change 2

IFBT |
G500 G502 6503
I
PABT | 1 ‘
K500 K501 F510 F591
PAET i !
G510 G512 *eiuten
I
PAB2 | 1
K502 K503 F511 S peed change 2
[ |
PAE2 |
G511 G513 [ END j
F590 F512
G590 G591

10
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« Start program from motion SFC program

[Speed change 2] program No.210 (Program used to change the speed of command generation axes)
Started with No.100

(Speed change 2 |

e

[FB1 ‘ ‘ [ ‘ ‘ [ ‘ ‘ [ ‘ ‘ | ‘
62000 | 62001 | 62002 | 62003 | 62004 |
| | | |
‘ F2010 ‘ ‘onn ‘ ‘ F2012 ‘ ‘F2013 ‘
CHGVS (K1,2000) (K1,1000) (K5,500) (K1,K0) :j
20mm/min 10mm/min 5mm/min Omm/min 6409
IFET

o

» Start program from motion SFC program

[Analog speed change] program No.230 (Program used to change the speed of command generation axes)
Started with No.100

Analog speed change j

END
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10.4.1 Creating new advanced synchronous control motion SFC programs

' MELSOFT Series MT Developer? ...tf]

! Project Edit  Eind/Replace  View  Chec
NPASEH ™™ eE ]
o6 e | iy | S &

i Project o x

T& SCHOOL (922 Advanced Synchronous ¢
+-§ill] Svstem Setting

Motion SFC Program Manager

Motion SFC Program

Mo. | Program Name Motion SFC Program Capacity __ 2%iect Al

ew

Create a new Motion SFC program.

Rename

Rename the existing Mation SFC program,

Delete

EMl  The existing Motion SFC prograns are deleted,
Number Replacement

Replace the existing Motion SFC program Mo,
| (replace vith specied number and renumber.)

rh Program Capy
éﬂ Matian SFC programs are bakch-copied,
FU (Inside project | From other praject)

v, (bytes) K
~ Control code 667648
Text

| 664032 Canvcel
" Show Existing Only!  Order by Number
" Shaw All Program ¢ Order by Name

New @1

Create a new Motion SFC pro

(3) Click!
Specify the "Motion SFC Program No. " when starting

the Mation SFC program from the sequence program.

Specify the "Motion SFC Program Name™ used in
the Mation SFC subroutine callfstart or dear step.

% A

U

New @1

Create a new Motion SFC program.

Rahon SFE‘: LogniNG Specify the Motion SFC Program Mo.” when starting
110 = Use List the Mation SFC program from the sequence program.

(0 to 255)

Motion SFC P I;
O G Specify the "Motion SFC Program Name™ used in

Clutch the Mation SFC subroutine callfstart or dear step.

(Up to 16 characters)

U

Go to next page

(1) Double-click [Motion SFC Program] — [Motion
SFC Program Manager] in the Project window.

(2) A Motion SFC Program Manager dialog box
appears.

Click the button.

(3) A New dialog box appears. Set the program No.
for the motion SFC program being created.
Enter "100" for the "Motion SFC program No.",
and "Advanced synchronous control" for the
"Motion SFC program name".

(4) Click the [OK] button after entering.

(5) Now create the following new motion SFC
program.

"Motion SFC program No.": 110
"Motion SFC program name": Clutch
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From previous page

Program Parameter

Mo, | Program MName

10 Real mode main
20 Standby point po
30 Point selection
40 Address indirect
110 Clutch

: (The creation procedure for the motion SFC :
- program created here will not be described

- in detail. Refer to the section on motion SFC :
: programs for operation described later to

: create.)

(6) The set motion SFC program appears in a list.
Select motion SFC program No.100, and then
click the [OK] button.

No. Program name
100 Advanced synchronous contro
110 Clutch

10-24




10.4.2 Entering motion control steps for advanced synchronous control

Sets motion control steps for advanced synchronous control.

(1) Create a servo program motion SFC program.
T — _ Double-click [Motion SFC Program] — [Motion
© Broject  Edi EindfReplace  Wiew  Chec SFC Program Manager] in the Project window.
=1 e HL T PH
G | o [0 (T D e rd | iy | B0 3
i Project a3 x

T% SCHOOL (S22 Advanced Synchronous o
+ Swskem Sekting
¥ Servio Daka Sekting

Motion SFCRecarzea -
| (1) Double-click! |

E-ZauSFCINdSLER

(2) Select "100 Advanced synchronous control" from
the motion SFC program list in the Motion SFC

E-Davsrcrndsh

o | 155 L2 EvmsrcInteLEE | SNTER

B Bt - a— Program Management dialog box, and then click

the button.

S?g E%%%z C 2F085nFET sl

U

* EEIIISLOBET 7043408

(2) Click!

(3) Create the SFC diagram shown on the left.

| 6502 \ | 6503 \
‘ ‘st | ‘ ‘FSQI | ‘
] P
| [ | | \f%peea‘mezu
|es13 | \ [ Eb‘lD j

Go to next page
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From previous page

T A A e e :  (4) Double-click [Command Generation Axis

i Project  Edit  FindiReplace  Visw  Check/Conwert  C Program Allocation] in the PrOJeCt window.

Damgﬂ aas--m.m@

4) Double-click! —
| 6.5 JX_O'LHrm-Pa' ol

i Project o x
—_% SCHOOL (S¥22 Advanced Synchronous Conkral Method
Swskem Setting

+- & Servo Daka Setking
+- ) Mation SFC Prograr|_(4) Double-click! |
Servo Program l

Bt s Do 1ok
o oA - L

Command Generation Axis Program Allocation
U] Serva Program
+ @ Synchronous Control Parameter

U

(5) Set "Command Generation Axis Program
Allocation" to "Exist" and set the "Command
Generation Axis Program" to "100" to "109" at

Command Generation Axis Program AllL.. rz|

Command Generation Sxis Program ) .
{0 ta 4095) the Command Generation Axis Program

- - Allocation Setting dialog box, and then click the
| 100 j ] | 10g :l Cancel

@ button.
Command Generation Axis Program Allocation

{* Exisk " Mothing

U

i Project 1 x

- SCHOOL {5v22 Advanced Synchronous Control Method ||
Swskem Setting
@ Servao Daka Setking
=1 Mokion SFC Program
= Serva Pragram
¥= Servo Program Lisk
M4 Comrmand Generation fxis Program sllocation

=
¥-1#5) Synchronous Conty | Mew Serva Program... |

(6) Right-click "Servo program" in the Project
window, and then click "Create New Servo
Program".

+-18 Cam Data —
+- i Label -
ick!
% Skruckured Data Ty Shiow Al (6) Click! ]
+ Device Memory By the hundred

l_} Device Comment
By the thousand

L

(7) Enter the Program No. at the New Servo
Program dialog box, and then click the [OK]
button.

New Servo Program

Program

Mo, K 100 4: {0t 4095 ) Use List

Mame | {Up to 16 charackers)

(7) Click! H oK | Cancel

Go to next page
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(8) Select "Speed" for the "Instruction Class", and

[t "VF" for the "Servo Instruction” at the Select

€ o B Instruction dialog box, and then click the [OK]
" Fixed-Pitch Feed ¢ Simulk, Start
button.

@ Epoa ¢ Current Val. Chg.

c ¢ Fixed Pos, Stap Sp.

- (8) Click!

" Constant Speed

" Pas. Fallow-up

" Helical Interpol, Cancel

U

(9) Enter "1" in the "Axis" text box, and enter "D

Select Instruction | Program Mo, Setting | Previous o, | Nextbo. | ieltmgllem 21 10" |n the "Speed" teXt bOX

1VF

w, i e Te Add "P.B." from the setting items, and then enter

pa non
Delete >> EBB 2",

Bias Speed
Adv. $-ourve

P.B.
2 Used Steps ¢ o
Program Steps : 4 Total Steps : 16384
Instruction Detalls Program Alocation | Sort | Convert | [ Close Cancel

Parameter block No. setting range
Humerical ertry : 1t
Indirect setting : Number of words used : 1
DO ko DB191 #0000 ko WLFFF #0 to #7999
UIIGL0000 to UTG(10000+n-1)
[1: CPU No,, n; The user sekting area points of the Multiple CPU high speed transmission area for
each CPL,
No 130, Mo, 2i3EL, No.3:3E2, Mo.413E3
(Cannat specify number of the CPU module beyand the number of multiple CPU system )

U

Used Steps ]
Total Steps 16354

(10) Click the button.

«—{ (10) Click! | ancel |
||

(11) After creating motion control steps, click the

Used Steps : U button to close the Servo Program Editor
Tokal Skeps : 16384 dialog box.

Converk | Close { (11) Click! |

Go to next page
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100: Advanced synchronous control

Advanced synchronous ‘
control /

| 6503

‘FSQI

(12) Set the following transition programs.

[G500]

M30*M2402*M2415

[G502]

M31*M2402*M2415

[G510]

M2410*M2430

[G511]

IM30

[G512]

//Axis 1&2_Performing synchronous
control
M10880*M10881

[G513]

IM31

[G514]

//Axis 1&2_Performing synchronous
control
IM10880*!M10881

[G590]

IM2001

‘f”(‘)lulch

-
I

LS peed change 2 H

-

\ N

Go to next page

[F500]

SET M6810
SET M2042

[F510]

//Axis 1_Synchronous control
execution

SET M12000

//Axis 2_Synchronous control
execution

SET M12001

[F511]

//[Command generation axis 1_JOG
speed

//D14600L=1000

/[Servo input

D14680L=1000

//[Command generation axis 1_Forward
rotation JOG ON

SET M10962

[F512]

//[Command generation axis 1_Forward
rotation JOG ON

RST M10962

/[Axis 1_Synchronous control stop
RST M12000

/IAxis 2_Synchronous control stop
RST M12001

[F590]

RST M12000

[F591]

RST M6810
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110: Clutch

|Clutch |

PAB1

F1100 | |FHDI

PAET

CheckfComwvert | Qnline  Debug  Tools  Window

Fa@ Servo Program Relative Check,
ool rite Motion SFC Chart
Servo Program Conversion

45‘ Motion SFC Bakch Coresersion

F4

Chrl+-alk+-F4

Label Conversion

tﬁ Project Batch Check/Conversion ﬁh'rFI (13) Click!

[F1100] /[Clutch 1 control
OUT M11680 = IM32

[F1101] /[Clutch 2 control
OUT M11690 = IM33

(13) Batch convert created SFC diagrams to motion
SFC programs.
Click [Project Batch Check/Conversion] on the
[Check/Convert] menu.

(14) Editing of servo program No.100 for advanced
synchronous control is now complete.
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10.5 Editing Command Generation Axis Parameters

i Project rx (1) Select [Synchronous Control Parameter] —
=-I%) SCHOOL (Sv22 Advanced Synchronous Cantrol Method [|nput AXis Parameter] in the Project window,
+ [l System Setting and then double-click [Command Generation
+ # Servo Data Setting .
+ Bg) Mation SFC Prog (1) Double-click! Axis parameter].

+-I[) Servo Program
= u‘é Synchronous Control Paramater
-7 Input fixis Parameter W

(2) A Command Generation Axis Parameter dialog

e box appears.
e e oS s : Specify the following settings for axis 1 only.
e % fe S S e o | Valid Setting 1: Valid
e | | I ' | Unit Setting 0: mm
Bl , , : : : Upper Stroke Limit 214748364.7 (um)
’ - ' ' ' > Lower Stroke Limit -214748364.8 (um)
;:l“:hs:\trtvcj\dﬁvahd of command generation axis.
10.6 Editing Servo Input Axis Parameters
i Project 7 x (1) Select [Synchronous Control Parameter] —
=-I%) SCHOOL (5v22 Advanced Synchronous Cantrol Mathod [Input Axis Parameter] in the Project window,
= fll] System Sstting and then double-click [Servo Input Axis
+- |l Servo Data Setting
4 Be) Mation SFC(1) Double-click! Parameter].

+ Servo Program
-t Synchronous C% (1) Double-click!

- :_] Input Axis Paramefer
|| Command Generation Axis Parameter
Synchronous Encod® &:xis Parameter

(2) A Command Generation Axis Parameter dialog
box appears.
Specify the following settings for axis 1 only.

| Servo Input Axis Type | 1: Feed Current Value
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10.7 Editing Synchronous Control Parameters

 Project ? x (1) Select [Synchronous Control Parameter] — [Axis
= I3 5CHOOL (5v22 Advanced Synchronous Control Method 1 to Axis 8 Synchronous Parameter] in the

* 5 gifi‘zrggfa“;”;ung Project window, and then double-click [Axis 1].

¥

+-Bg] Motion SFC Program

+ Servo Program

-1-E83 Synchronous Control Parameter
+ ;_, Input Axis Parameter

=1 g is & Synchronous Parameter
(1) Double-click!

U

(2) An Axis 1 Synchronous Parameter dialog box appears. Set the "Main Input Axis"
"Type" and "Axis No". as follows.

Item setting Yalue "
- Synchronous Control Module Setting | Set each module parameter.
=1 Main Shaft
= Main Inpuk Axis
Type 201: Command Generatio
Axis Mo, 1
= Sub Input Axis
Type :Irwalid
Axis Mo o
-| Main Shaft Composite Gear
Main 1iInput+
Sub 0:Mo Input
-1 Main Shaft Gear
Murneratar 1
Denominator 1

-1 Main Shaft Clutch
— Main shaft Clutch Control

Setting
QN Control Made 1: Clukch Command OMJOFF
OFF Control Mode: 0:0FF Cantral Inwalid

High-speed Input Request Signal |0

Main Shaft Clutch Reference Address | - oyl frer Main Shoft Compnsite Gear

Setting

Main Shaft Clutch OM Address 0.0 pm
Travel Value before Main Shaft Clutch

an 0.0 pm
Main Shaft Clutch OFF Address 0.0 pm
Travel Yalue before Main Shaft Clutch a0
OFF -t

Main Shaft Clukch Smoothing System | 0:Direct
Main Shaft Clutch Smaothing Time
Canstant

Slippage at Main Shaft Clukch ON 0.0pm
Slippage at Main Shaft Clutch OFF 0,0 pm

ams

- Auxiliary Shaft
Type i Trwealid
Axis Ha. a

Output - Auxiliary Shaft Composite Gear

Main Shaft 1:Input+
Auxiliary Shaft 0:Ma Tnput

- Auxiliary Shaft Gear
Mumerator 1
Denominator 1

=1 Anwiliars Shaft Chitch

L

Go to next page
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(3) Set the "Main Shaft Clutch Control Setting" "ON Control Mode" as follows.

Ttem Setting Yalue ~
= Synchronous Control Module Setting | Set each module parameter.
-1 Main Shaft
~ Main Input Axis
Type 201: Command Generation Axis
Aois Na 1
= Sub Input Axis
Type 0:Irvalid
Axis Mo, a
-/ Main Shaft Composite Gear
Main 1:Input+
Sub 0:Ma Input
-] Main Shaft Gear
Murneratar 1
Denaminator 1

=1 Main Shaft Clutch
— Main Shaft Clutch Control

Setting
ON Eontrof Mode 1:Clutc!
OFF Control Mode 0:OFF Cantral Invealid

High-speed Input Request Signal |0

Main Shaft Clutch Reference Address i Current Yalue after Main Shaft Composite Gear

Setting
Main Shaft Clutch ON Address 0.0 prm
Travel Yalue before Main Shaft Clutch

an 0,0 pm
Main Shaft Clutch OFF Address 0,0 pm
Travel Yalue before Main Shaft Clutch an
OFF Opm

Main Shaft Clutch Smoothing System | O:Direct

Main Shaft Clutch Smaothing Time
Constant

Slippage at Main Shaft Clukch ON 0.0 prm
Slippage at Main Shaft Clubch OFF | 0,0 pm

ams

- A ry Shaft
Type O:Irvealid
Axis Ha. a
- Auxiliary Shaft Composite Gear
Main Shaft 1:Input+
Auxiliary Shaft ;Mo Input
-] Auxiliary Shalt Gear
Mumerator 1
Denominator 1

=1 Anwiliars Shaft Chitch

(4) Set the "Cam Axis Length per Cycle", "Cam Stroke Amount”, and "Cam No." as
follows. Setting of axis 1 synchronous parameter is now complete.

Ttem Setting ¥alue ~
Auxiliary Shaft Clutch OFF Address | 0PLS
Trawel ¥alue before Awxiiary Shaft

Clutch OFF OPLS
Ausiliary Shaft Clutch Smoothing '
System 0:Direct
Auxiliary Shaft Clutch Smoothing Time 0
Constant e

Slippage at Auxiliary Shaft Clukch OM |0 PLS
Slippage at Ausxiiary Shaft Clutch OFF 0 PLS
- speed Change Gear 1
Speed Change Gear Arrangement Mo Speed Change Gear
Speed Change Gear Smoothing Time

Canstant Oms
= Speed Change Ratio
Mumer ator 1
Denaminator 1

-] Speed Change Gear 2
Speed Change Gear Arrangement | 0:No Speed Change Gear
Speed Change Gear Smaothing Time

Constant oms
- Speed Change Ratio
Nurnerator 1
Cenominator 1
- Output Axis
= Cam Axis Cycle Unit
Unit Setting Selection 0:Use Units of Main Input Axis
Uit 0:mm
Number of Decimal Places o
g;t”t‘i r::gst Length per Cycle Change |

Cam fxis Length per Cycle

Camn Stroks Amount

Lam No.

Cam Axis Phase Correction Advance
Time

Cam Axis Phase Correction Time
Canstant

Synchronous Cantrol Parameter Block ||
Ma.

Qukput Axis Smoothing Time Constank | 0 ms

5 Synchronous Control Initial Position Set the parameter for the initial alignment
Parameter when starting the synchronous control.

Go to next page
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 Project * x (5) Select [Synchronous Control Parameter] — [Axis
=Y SCHOOL (Sv22 Adwanced Synchronous Control Method 1 to Axis 8 Synchronous Parameter] in the

- B Project window, and then double-click [Axis 2.

v
+-Bg) Motion SFC Program
+ Servo Program
-1y Synchronous Control Parameter

+ :_| Input Axis Parameter

- :_| Axis 1bo Axis 8 Synchronous Parameter
¢ fis 1

(5) Double-click!

U

(6) An Axis 2 Synchronous Parameter dialog box appears. Set the "Main Input Axis"
"Type" and "Axis No". as follows.

Item Setting Yalue ~
- Synchronous Control Module Setting | Set each module parameter.
= Main Shaft
=1 Main Input Axis
Type
Axis Mo,
= Sub Input Axis
Type 0:Irwvalid
Aizis Mo o
-/ Main Shaft Composite Gear
Main 1:Input+
Sub 0:Ma Input
—| Main Shaft Gear
Murnerator 1
Denaminator 1

= Main Shaft Clutch
_, Main Shaft Clutch Control

Setting
0N Control Made 1:Clutch Command QMNJOFF
OFF Control Mode 0:0FF Control Invalid

High-speed Input Request Signal |0

Main Shaft Clubch Reference Address |- e after Main Shaft Composite Gear

Setting

Main Shaft Clukch ON Address 0.0000 mm
gNavaI Value before Main Shaft Clutch 0,0000 mm
Main Shaft Clutch OFF Address 0,0000 mm
Tol':;rel Value before Main Shaft Clutch 0.0000 mm

Main Shaft Clukch Smoothing System | 0:Direct

Main Shaft Clukch Smookhing Time

Constant

Slippage at Main Shaft Clutch ON 0,0000 i

Slippage at Main Shaft Clutch OFF 0.0000 mm
= Auxiliary Shaft

Oms

Type 0:Irwealid
Axis Mo, a
I Ausiliary Shaft Composite Gear
Main Shaft 1:Input+
Awnliary Shaft 01:Ma Tnput
=I Auniliary Shaft Gear ~

U

Go to next page
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(7) Set the "Main Shaft Clutch Control Setting" "ON Control Mode" as follows.

Item
-/ Synchronous Control Module Setting
= Main Shaft
= Main Input Axis
Type
Axis Mo,
= Sub Input Axis
Type
#Axis Mo,
= Main Shaft Compaosite Gear
Main
Sub
= Main Shaft Gear
Murnerstar
Denaminatar
= Main Shaft Clutch
— Main Shaft Clutch Control
Setting
ON Control Mode
OFF Control Mode
High-speed Input Request Signal

Main Shaft Clutch Reference Address
Setting

Main Shaft Clutch ON Address
Travel Yalue before Main Shaft Clubch
oN

Main Shaft Clubch OFF Address
Travel Yalue before Main Shaft Clutch
OFF

Main Shaft Clutch Smoothing System
Main Shaft Clukch Smoothing Time
Constant
Slippage at Main Shaft Clutch OM
slippage at Main Shaft Clutch OFF
~I Augiliary Shaft
Type
Axis Mo
- Auxiliary Shaft Composite Gear
Main Shaft
Ausiliary Shaft
=l Auiliary Shaft Gear
Rurnerstar
Denominator
= Auiliary Shaft Clutch

Setting ¥alus
Set each module parameter.

1:Servo Input Axis
1

0:Inwvalid
0

1:Input+
0iMo Input

0;0FF Control Invalid
0

0:Current: Value after Main Shaft Camposite Gear
10,0000 mm

0.0000 mm

0.0000 mm

0.0000 mm

0:Direct

0ms

10,0000 mm

0.0000 mm

Q:Invalid
o

1Input+
0:Mo Input

(8) Set the "Cam Axis Length per Cycle", "Cam Stroke Amount”, and "Cam No." as
follows. Setting of axis 2 synchronous parameters is

now complete.

Item
Auiliary Shaft Clubch OFF Address

Travel Yalus befare Auxiliary Shaft
Clutch OFF

Auxliary Shaft Clutch Smoothing
System

Ausiliary Shaft Clukch Smoothing Time
Canstant

slippage at Auxliary Shaft Clukch ON

Slippage at Auxiiary Shaft Clutch OFF
- Speed Change Gear 1

spead Change Gear Arrangement

Speed Change Gear Smoothing Time
Canstant
= Speed Change Ratio
Turnerator
Denaminator
- speed Change Gear 2
Speed Change Gear Arrangement
%pesd Change Gear Smoothing Time
Constant
- speed Change Ratio
Numerator
Denaminator
— Output Axis
= Cam Axis Cycle Unit
Unit Setting Selection
Unit
Number of Decimal Places
Cam Axis Length per Cycle Change
Setting
Cam Axis Length psr Cycle
Cam Stroke Amount
Cam No.
Cam #xis Phase Correction Advance
Time:

Cam &xis Phase Correction Time:
Canstant

Synchronous Control Parameter Block
Na.

Output Axis Smoothing Time Constant

3 Synchronous Control Initial Position
Parameter

Setting Yalue
0PLS

0OPLS
0:Direct

Oms
0PLS
0PLS
0:No Speed Changs Gear

Oms

0:Mo Speed Change Gear

0ms

0:Use Units of Main Input Axis
0:mm
0

0:Invalid

0us
10ms
1

0 ms

set the parameter for the initial alignment
when starting the synchronous control.

Go to next page
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CheckjConwert | Online  Debug  Toos window  (10) Convert data for advanced synchronous control
: . program editing to an internal code that allows
4] Relative Check the motion CPU to function.

Label Conversion Click [Project Batch Check/Conversion] on the
[Check/Convert] menu.

ﬁ Project Batch CheckfConversion  Shift+alk+F4

<

R — (11) A cam data conversion complete message
appears in the output window.

------ Synchronous Control Parameter - Relative Check End  Error: O, Warning : 0 ------
------ Cam Data Conversion Start ------

Corwverting cam data...
Complete successfully.

------ Carn Data Conversion End  Errar: 0, Warning @ 0 ------
------ Project Batch Check/Convert End  Error: 0, Wearning : 0 ------
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10.8 Writing to the Q Motion CPU

This section describes writing created data (motion SFC programs/synchronous
control parameters/cam data) to the Q motion CPU.

| Online | Debug  Tools  Window  Help (1) Set the Q motion CPU to "STOP".
IFEEE 2 APk (2) Click [Write to CPU...] on the [Online] menu.
Fouting Information. ., ,Wl

& pesd from CPU... l

B0 write bo CPUL.. |
Werify with CPU..,

@

UAEDEL =1 (3) A CPU Write dialog box appears. Select
Babicbiiral o e "Program memory" for the applicable memory,
e e T select the "Programs" check box, and then click
Operation Methed [Advanced Synchronous Control Method th e bUtton

S Elo o s (The settings for servo settings data (system

Pl slcon | sevo vt | et | settings, servo settings data) are the same as
e P T those for real mode described in Chapter 6, and

[ e FETST X | therefore writing is not necessary.

2]
~hA Motion SFC Parameter
am ((

M camd: rted
Cam data (Edit data]
O R (3) Click!
- System Setting, Servo Data Setting (Parameter Block/Servo
[ serve
Qoo !
Related Functions << Close
MELSOFT MT Develop.. (58 (4) Click the button when the "Complete”

message appears.

IOI Completed.

(5) Click the button at the CPU Write dialog box to
| close.

Close

v

(6) Reset the Q PLC CPU, and then set the Q motion CPU to "RUN".
Data writing to the Q motion CPU is now complete.
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10.9 Practice Programs

The sequence program and motion SFC program used for practice are shown
in the following list.

Refer to the respective descriptions of each program in this manual for details.

. Started with sequence
Constant execution
program
****Advanced comrql *****
M6002 M6810
219 | I (M3075 )
Advanced Performing Advanced
control advanced control
control
M3075 :
Advancled LPLS '\/gcliegr?ced ]
control control
start
trigger
M1060
} {sET M1061
Advanced Advanced
control start ﬁ?:i:osltart
rooer eaest |4 + [Advanced synchronous
control]
M1061 .
p—————{DP.sFCS  HaET K100 M1070 D370 Motion SFC program
Advanced Completion  !Completion
control device -status NO 1 00
roauest
{RsT M1061 3
Advanced
control
main start
request
Motion SFC program parameters
No. Program name AR END_ NOI Pf Execution timing
start operation | transitions
100 Advanced synchronous control No Normal
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[Advanced synchronous control] program No.100
This is an example of a program used to perform positioning after switching to

advanced synchronous

Output modules operate by starting and stopping command generation axes.

( Advanced synchronous control J

[F 500]
SET M2042

"Speed change 2

control.

"Clutch ||
IFBI | |
[6 500] | [G 502] | 16 503] |
M30+M2402+M2415 M31+M2402:+M2415 M6802
PAB [ | |
[K 500 : Real axis ] K 501 Realaxis ] IF 5101 | IF 59011 |
1 ZERO 1 ZERO SET M12000 //Axis 1_Synchronous control execution RST M6810
Axis: 1 ‘Axis: 2 SET M12001 //Axis 2_Synchronous control execution
PAE1 ! |
CLR
r5|c2i4%%2430 15?058%]»«10881 11Axis 182_Performing synchronous cortrol | ||_ Clutch ||
PAB2 [ | | i
- Real axis - Real axis R
Ik ?0%55_1 ] ¥ ?OiBS_] ] Bﬁf@};}){:ww //Command axis generation 1_JOG speed ||_ Speed change 2 ||
Axis: 1 Axis: 2 //D14600L=1000 //Servo input
—Address 10000.0  pm ‘—Address 10000.0  pm SET M10962 //Command axis generation
Speed 1000.00 mm/min Speea 1000.00  mm/min —1_Forward rotation JOG ON
PAE2 !
(6 511] | 16 513] |
@ |!=M31 END
B | T
R /IAxis 1_ Synchronous control stop

Iissol
H2001

RST M12001 //Axis 2_ Synchronous control stop

6 5911 |
TM20013 | M10880s M1 0881 "/ 182 Performing synchvonous contol

CLR
||_ Clutch

CLR
||_ Speed change 2

[F 591]
RST M6810

( END
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Sequence programs
Conditions are determined based on the type of output module used with the
advanced synchronous control program, however, in this program example, the
current value when switching becomes the cam bottom dead center position.

****Advanced control*****
M6002 M6810
219 — | £ (M3075 )
Advanced Perfornming' Advanced
control advanced control
control
M3075
— | [PLs M1060 1
Advanced Advanced
control control
start
trigger
M1060
— | [seT M1061 1
Advanced Advanced
control control
start main start
trigger request
M1061
p—7————{DP.SFCS H3E1 K100 M1070 D3070 T
Advanced Completion Completion
control device device
main start
request
{RST M1061 T
Advanced
control
main start
request
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Caution when creating advanced synchronous control programs

If using cams, advanced synchronous control switching setting M3075 is turned ON when the cam

reference value (bottom dead center) setting M3234/axis 2 is ON.
There is no need to turn M3234/axis 2 ON and OFF each time if the reference value has been

determined. If turned ON and OFF recklessly, the reference value will change, leading to potential
trouble, and therefore caution is advised.

Cam reference value (bottom dead center)

Position at which M3234/axis 2 turned ON ! |
0° 360°

B Home position
>

@ Cam 1 rotation movement

Servo motor axis 2

If the axis stops at point A or B on the solid line during movement, by turning M3234/axis 2 ON and OFF, the
cam reference value (bottom dead center) will change to a stopped position, and the axis movement will
change to that of the broken line when the next movement is made.
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10.10 Demonstration Machine Operation

[ Demonstration machine operation panel]

" ) (1) Click the monitor tool button.
&* MELSOFT Series MT Developer2 ..

! Project  Edit  Eind/Replace  Wiew CF
[ 5 A5 L [
| a6 B [T XX s il | ify | S0

(S N™>]

(2) The monitor window axis monitor appears.

s

Go to next page
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Set the Q PLC CPU and Q motion CPU to "RUN".

[Zeroing execution @
and positioning at standby point]

Press at the demonstration machine operation panel.

Press the zeroing button: Movement starts in the zeroing direction, and positioning is
performed at the standby point P address (0.0).

[Switching to advanced synchronous @
control and clutch operation]

Press at the demonstration machine operation panel.

Press the and buttons, and ensure that clutch operation is possible.

 Press during operation with advanced synchronous control.
The clutch opens, and the movement in the X-axis direction stops.
l. When the clutch is turned OFF, the X-axis movement stops, and when the clutch |
| is turned ON, the X-axis direction position changes only by the amount that the 1
I axis did not move when it stopped. |

—— Error check operation
Motion CPU error batch monitor screen
Select [Monitor] — [Motion CPU error batch monitor] — [Motion CPU
error batch monitor] on the [Online] menu.
!
Motion CPU Error Batch Moenitor
Motion Error History Error History Clear Create CSV File ‘

Ho. Date/Time E';V”D'.p(;;gc’)am E””'I\ﬁ:g’am Block No. Asis No. Eai;’g”;w Error Code Error Contents
1|6/7/2000 11:15:02PM - — - Axis 2 Major 1201 ZE:;EJ Its:p ‘fja;é:;rnt:;astte ﬂ: execution of the home pq
2|6/7/2000 11:15:02PM = = — Axis 1 Major 1201 ;E:;:J Itfef;) foigi:‘?;;:;astte ﬂr'ne execution of the home py
3|6/7/2000 11:15:02PM - — —— Axis 2 Major 1201 :E:QIEU itseap gaslc;:grn ‘:;astte ﬂ:ﬂe execution of the home p
4/6/7/2000 11:15:02 PM e - Axis 1 Magor 1901 ZE;;:J itsEaD f:;;ngrn t:;astte ﬂ: execution of the home pr =
5)6/7/2000 11:12:31PM - — - Axis 2 Major 1201 ZE:;EJ Its:p ‘fja;é:;rnt:;astte ﬂ: execution of the home pq
6|6/7/2000 11:12:31PM = = — Axis 1 Major 1201 ;E:;:J Itfef;) foigi:‘?;;:;astte ﬂr'ne execution of the home py
7|6/7/2000 10:47:04PM - — —— Axis 2 Major 1201 :E:QIEU itseap gaslc;:grn ‘:;astte ﬂ:ﬂe execution of the home p
8|6/7/2000 10:44:44 PM e - Axis 1 Magor 1901 ZE;;:J itsEaD f:;;ngrn t:;astte ﬂ: execution of the home pr
9|6/7/2000 10:08:02 PM - — - Axis 2 Major 1201 ZE:;EJ Its:p ‘fja;é:;rnt:;astte ﬂ: execution of the home pe

10|6/7/2000 10:00:18 PM - - — Axis 1 Major 1201 ;E:;i fe E;) foi;ic‘?;;v ::;tte thme execution of the home pc
11|6/7/2000 5:43:38 AM - — —— Axis 2 Major 1201 :E:QIEU itseap gaslc;:grn ‘:;astte ﬂ:ﬂe execution of the home p
5 — . PR amaim -__P 2

Go to next page
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[Changing the stroke amount]

- Set the stroke amount in the 1.0 to 120.0 mm range at the demonstration machine operation
panel.
« Ensure that the stroke amount is changed.

[Speed change] {}

Press (2000 mm/min) (1000 mm/min) (500 mm/min) and

(temporary stop) to change the command generation axis speed.

Press | M24 || to change the command generation axis speed in analog.

[Set the cam No. to "2".] @

- Set the cam No. to "2" at the demonstration machine operation panel.
- "2" displays for the "Execute cam No."

[Content to be checked (cam No.2)] @

« Watch the stop status.

« Check the details monitor at each module.

- Change the stroke amount.

« Watch the movement when the speed is changed (2000 mm/min, 1000 mm/min, 500 mm/min,
temporary stop).

« Watch the movement when the clutch is turned OFF.

[Set the cam No. to "3".] @

« Set the cam No. to "3" at the demonstration machine operation panel.
- "3" displays for the "Execute cam No."

[Content to be checked (cam No.3)] {}

« Watch the stop status.

« Check the details monitor at each module.

- Change the stroke amount.

« Watch the movement when the speed is changed (2000 mm/min, 1000 mm/min, 500 mm/min,
temporary stop).

« Watch the movement when the clutch is turned OFF.

[Cycle length setting] @

- Press to end advanced startup.

« Press to end all operations.

- Set the cycle length again at the demonstration machine operation panel.

- Press again, and then press . || to perform zeroing.

» Set in the same manner for cam No.2 and No.3.

e

Practice is complete when all of these operations are finished.

Point

If the cycle length < the stroke amount, a 2-axis alarm may occur at the servo amp.
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Appendices
Appendix 1 Application Practice in SV22 Real Mode
Appendix 1.1 Practice Content

Perform continuous positioning at multiple points.
SV13 operation is the same as that for SV22 in real mode, and therefore this
practice applies to both.

IContinuous positioning (1) operation diagram|

Speed
Axis 1
) 3000 mm/min
2000 mm/min
1000 mm/min
! /  +30 \ +30 500 mm/min |
+30 \4 w0 N Qmm_

: 30 mm : 60 mm : 90 mm : 140 mm | -140
| | | | | 7000 mm/min

Axis 2 | | | | |
| | | |
| | : 1500 mm/min |
| | | | |
| | | | |
| | | | |
: : 200 mm/min [ : +80 :

|

| | | | |
| | +60 | | | 0 mm
f f T { X
| | 60 mm | | 140 mm | .140‘ Time
[ [ | [ I 7000 mm/min
| |

Step feed ! I

M4 ' !

|
|

Startup M3 —l—‘—

IContinuous positioning (2) operation diagram|

100

80 =

60 il

40

20

00 g > 3 , p 3 3

Standby point (0,0)

-20 00 20 40 60 80 100 120 140 (mm)
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Appendix 1.2 Practice Motion SFC Programs

These sequence/motion SFC programs have been created for operation
purposes on the assumption that MT Works2 (for Q172DSCPU) be used.

Refer to section 9.2 for an explanatory drawing of the demonstration machine
operation panel.

Refer to section 9.5 for details on initial processing, JOG operation, zeroing,
standby point positioning, point selection positioning, and address indirect
designation positioning.

Appendix 1.2.1 Program list

The sequence program and motion SFC program used for practice are shown
in the following list.
Refer to the respective descriptions of each program in this manual for details.

Constant execution Started with sequence Started with motion SFC program
program

e Sequence program

*****

****Real mode
M6001

170 = IrLs m1040 ]
Real Real mode
mode main start
trigger
M1040
I {SET M1041
Real mode Real mode
main start main start
trigger request
M1041 <Motion SFC No.10 start request> .
[ IDP.SFCS H3E1 K10 M1050 D3050 }-i--»+ [Real mode main]
Real mode C letion C leti N
st doee e oaeten Motion SFC program No.10
request
| T
pooTTTTTooos >+ [Standby positioning]
I .
TRST  m1041 § 1 Motion SFC program No.20
Real mode '
A main start | '
request T '
i . .
**Teaching™* - Fommmmmmmoo »+ [Point selection]
[Mo000 1100 Motion SFC program No.30

JOGHhome
position
mode

|
|
80— ——r s mit101 J i
|
;
;
;

bommmmooooe- >+ [Address designation]
Motion SFC program No.40

{SET  M1102

<Motion SFC No.210 start request>

------------- »¢ [Continuous positioning (1)]
Motion SFC program No.50

{DP.sFCS H3E1 K210 M1110 D3110 J |-

Teaching
start
request

Fommmmmmmmoes »+ [Continuous positioning (2)]
Motion SFC program No.60

{rRsT  M1102 X

hommmoomooe- #»+ [Teaching playback]
Motion SFC program No.70

------------- w»e [Fixed feed]
Motion SFC program No.80

Y[Fixed feed advance]
Motion SFC program No.220

T
'
'
'
|
|
|
|
|
|
|
'
'
'
'
'
|
|
|
|
|
|
|
'
'
'
'
'
|
|
|
|
|
|
|
'
'
'
'
'

------------- s [Speed change]
-+ [Teaching] Motion SFC program No.200
Motion SFC program
No.210
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Motion SFC program parameters

No. Program name Automatic start | END operation tra':cs)i.t?:ns Execution timing
10 Real mode main No - 3 Normal

20 Standby point positioning No - 3 Normal

30 Point selection No - 3 Normal

40 Address indirect designation No - 3 Normal

50 Continuous positioning (1) No - 3 Normal

60 Continuous positioning (2) No - 3 Normal

70 Teaching playback No - 3 Normal

80 Fixed feed No - 3 Normal
200 Speed change No - 3 Normal
210 Teaching No - 3 Normal
220 Fixed feed advance No Continuous 2 Event (0.8 ms)
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* Q03UD sequence program

@ual rmade rrging slarl Tegcting slarl)

(:I'E:al:hing star‘tD

170

~

45T

280

T

M6001 r
— | {pLs  mito40 ]
Real Real mode
mode main start
trigger
M1040
I {ser  m1041 ]
Real mode Real mode
main start main start
trigger request
<Motion SFC No.10 start request>
M1041
i | {DP.SFCS H3E1 M1050  D3050
Real mode Completion Completion
main start device status
request
[RsT  Mm1041 ]
Real mode
main start
- request A
-~
eaching***
M6000 M1100 r
— T} {pLs M1101 J
JOG/home
position
mode
M1101 r
L} {sET M1102 J
Teaching
start trigger
<Motion SFC No.210 start request>
M1102 r
I LDP.SFCS H3E1 K210 M1110 D3110 ]
Teaching
start request
{rsT M1102 J
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Appendix 1.2.2 Main routine motion SFC program (real mode operation)

This is the main executed motion SFC program when performing operation in
real mode.

Other motion SFC programs used to perform various types of operation when
in real mode from this main routine motion SFC program are started as sub-
routines.

(1) Motion SFC program started from main routine motion SFC program

Motion SFC ;
Program name Reference section
program No.
20 Standby point positioning 9.9
30 Point selection 9.9
40 Address indirect designation 9.9
50 Continuous positioning (1) Appendix 1.2.3
60 Continuous positioning (2) Appendix 1.2.4
70 Teaching playback Appendix 1.2.5
80 Fixed feed Appendix 1.2.6
200 Speed change Appendix 1.2.7
| 210 | Teaching | Appendix1.25 |
| 220 | Fixed feed advance | Appendix 126 |
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(2) Program example

Real mode main

Speed change

IFB1
G100

I I I I I I 1
] | G0z | [EE] | |Glo4 | G105 | G108 | G107 |

”Teachmg playback || ”F\xed feed ||

(I)ILR Speed change ” |'é"am'5y'p;,m‘b(;smnnmg “ ||Point selection ” |Mdmss md\recldeslgnaﬂon” ||Cnmmuous positioning (1) ” |Fomlmmus positioning (2) |

Fiot |G4pe5 | |4035 | |54095 | |05 | [ | |G4035 | |4095 |

ij

END

IFE1

i
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Appendix 1.2.3 Continuous positioning (1)

This is an example of a program used to perform positioning at multiple points
based on respective conditions.

The standby method if the flow is branched, and M-codes that can be used to
control auxiliary machinery with sequence programs are set.

(1) Multiple servo program execution order control
To execute servo programs in the order 50 — 51, 52 —» 53 — 54 — 56, 57,
by using a "WAIT" type transition after the motion control step (servo
program), the system waits until the servo program currently running is
complete before proceeding to the next motion control step (servo program).
Furthermore, if the program is interrupted during consecutive execution,
execution is resumed from the interrupted servo program.

(2) Example of servo program with M-code
M-codes 0 to 255 are added to servo programs, and by running these
programs, M-code Nos. are entered in the M-code monitor register.
Data is also sent to the PLC CPU by setting auto refresh (user setting), and
therefore if monitored with the sequence program comparison command,
the M-code No. is known, allowing the operation determined beforehand to
be performed.

[k 50 : Real Axis ]

1 ABES-1
Axis 1
-=fddress 1000000 pm
Speed 1000.00  mm/min .
M-code 1 «—— M-code 1 is added.
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[Real mode main] program

i "Continuous

| positioning (1)" is
i started when:
| M3=0ON

| M2001 = OFF
1 M2002 = OFF
|

|

|

|

|

|

|

(3) Motion SFC program

[G104]
J/Continuous positioning (1) start
M3IM2001*1M2002

Continuous positioning (1)

(Continuous positioning (1)

|

[F500]
//Switch LED ON
SET M13

[K50: Real]
1 ABS-1

Axis 1: 30000.0 um

Speed:
M-code:

1000.00 mm/min
1

[G500]
//Advance to next point
M4*IM2001*IM2002

Servo program No.51 and 52 are executed in parallel

(no interpolation) when:
* M4 = ON (step feed SW)

* M2001 = OFF (axis 1 start accept flag)
* M2002 = OFF (axis 2 start accept flag)

PAB1

[K51: Real]
1 ABS-1
Axis 1:
Speed:

M-code:

60000.0 um
2000.00 mm/min
2

[K52: Real]
1ABS-1
Axis 2:
Speed:

60000.0 um
2000.00 mm/min

[G4095]
/IProgram completion & start accept return wait
dummy
NOP

PAE1

[G4095]

dummy
NOP

/IProgram completion & start accept return wait

[G500]
/IAdvance to next point
M4*IM2001*IM2002

When positioning is finished for both points,
servo program No.53 is executed when:
+ M2001 = OFF (axis 1 start accept flag)
« M2002 = OFF (axis 2 start accept flag)

Servo programs No.54 and 55 are executed
when:
* M2422 = ON (axis 2 in-position)

[K53: Real]
1 ABS-1
Axis 1: 90000.0 um
Speed: 3000.00 mm/min
A 50 msec
2000 msec
M ode: 0
[G501]
//Axis 2 in-position signal check
M2422
PAB2
[K54: Real]
1 ABS-1
Axis 1: 140000.0 pm
Speed: 500.00 mm/min
M-code: 3
[G4095]
//Program completion & start accept return wait
dummy
INoP

P2-A

(Go to next page)
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[K55: Real]
1 ABS-1
Axis 2:
Speed:

140000.0 pm
5000.00 mm/min

[G4095]

dummy
NOP

//Program completion & start accept return wait

P2-B
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P1-A P1-B
PAE2
[G502]
//Advance signal OFF check Transition when M4 = OFF detected
M4
G500 Servo programs No.56 and 57 are executed when:
E/Adva]nce to next point * M4 = ON (M4 OFF — ON detected)
M4*IM2001*IM2002 » M2001 = OFF (axis 1 start accept flag)
. : * M2002 = OFF (axis 2 start accept flag)
PAB3
[K56: Real] [K57: Real]
1 ABS-1 1 ABS-1
Axis 1: 0.0 pm Axis 2: 0.0 pm ‘
Speed: 7000.00 mm/min Speed: 7000.00 mm/min
M-code: 0
[G503] [G504]
//Axis 1 positioning complete signal check //Axis 2 positioning complete signal check
M2401 M2421
PAE3
[F501]
/ISwitch LED OFF
RST M13
END
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Appendix 1.2.4 Continuous positioning (2)

This is an example of a program used to perform continuous interpolation
between multiple points with 2-axis constant speed control.

Even with independent servo programs, multiple operations are possible if the
operation pattern is fixed.

[Motion SFC program]

[Real mode main] program

" 1
i Motion SFC program No.10

1 "Continuous positioning (2)" is started

! when: |

! M5 = ON [G105]

| M2001 = OFF //IContinuous positioning (2) start
1 M2002 = OFF M5*IM2001*IM2002

Continuous positioning (2)

_ i

( Continuous positioning (2))

[F600]
S/SE\.NI_II:\(/;H é‘ED ON [G4095] ) . Proceeds to F601 after K60
d/Program completion & start accept return wait | motion control step complete
umm
NOP Y
[K60: Real]
8 CPSTART2
Axis 1:
Axis 2: [F601]
Speed: 4000.00 mm/min //Switch LED OFF
1ABS-2 RST M15
his 2 200000 m First
* FOR-TIMES : points
Setting value K 6
2INC-2
Axis 1: 0.0 um S
Axis 2: 100000.0 um END
3INC
Axis 1: 10000.0 um
Axis 2: 0.0 um
Auxiliary P. 1: 5000.0 pm
Auxiliary P. 2: 5000.0 pm
4 INC-2
Axis 1: 0.0 um
Axis 2: -100000.0 um Executed
5INC L6 times
Axis 1: 10000.0 um repeatedly
Axis 2: 0.0 um
Auxiliary P. 1: 5000.0 um
Auxiliary P. 2: -5000.0 pm
* NEXT
6 INC-2
Axis 1: 0.0 um
Axis 2: 100000.0 pm
7 ABS-2
Axis 1: 0.0 um J
Axis 2: 0.0 um
M-code 0
8 CPEND
Last
points
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Appendix 1.2.5 Teaching, teaching playback

Teaching programs are used to register positions (with push button operation)
to which axes are moved to manually with JOG operation and so on, and
teaching playback programs are used to perform position at registered
addresses.

Motion SFC program No.210 [teaching]

Register the current address by pressing the [Load Position] button on the
demonstration machine operation panel.

MO M1100
280— | If [PLS M1101 ]
[JOG/home
position
[mode
M110
—1 [SET 3
M1102
— | [DP.SFCS H3E1 K210 M1110}------<
]
]
[RST M1102 X '
i

Teaching >
[F2100]
//Set axis 1 feed current value as teaching Register current address in CPU
point device memory (user area) by
#70L=DOL pressing [Load Position] button.
//Set axis 2 feed current value as teaching
point
#721 =D201

=
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Motion SFC program No.70 [teaching playback]
Perform positioning at the address registered with teaching.

[Real mode main] program
I 1

:"Teaching playback" is started Motion SFC program No.10 !
when: N
'M6 = ON i
IM2001 = OFF
M2002 = OFF

1
1
. 1
[G106] :
1
1

ITeaching playback operation start
M6°1M2001°1M2002

Teaching playback H

T | ——

( Teaching playback )

[F700]
//Switch LED ON
SET M16

[K70: Real]
1 ABS-2
Axis 1: # 70
Axis 2: # 70
Composite speed: 100.00 mm/min

[G4095]

//Program completion & start accept return wait
dummy

NOP

[F701]
//Switch LED OFF
RST M16

=
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Appendix 1.2.6 Fixed feed, fixed feed advance

Operations in which workpieces of fixed length are fed at fixed timing such as
when inputting signals are known as fixed feed.

If there are many fixed feed, and the interval between signals is short, there
may be times when it is necessary to shorten the start time between signal
input and the start of operation.

With this program example, the following effective functions are used in such a
case.

« WAIT-ON(WAIT-OFF) command: Performs start preparations for the next
motion control step beforehand.

- Event tasks: Periodically runs a motion SFC program at a fixed cycle (0.8 ms).

Motion SFC program No.80 [fixed feed]

[Real mode main] program . ( Fixed feed ) Normal task

Motion SFC program No.10 I

I
I
I
I
} [F800]
[G107] I //Initial processing
I
I
I
I

/I Fixed feed start El//Event task permission

IM7*1M2001 D2080=K0//Counter clear

RST M81//Start enable flag reset

! "Fixed feed" is started | SET M17//Switch LED ON
1 when: ﬁ

| |
M7 = ON . |
! Fixed feed
' M2001 = OFF !
| . 1 Fixed feed advance Executes motion SFC program
fmm === No.220 "Fixed feed advance".
1
1
1
1
1
1
| IFB1
1
| [G800]
| /lJudge operation count (10 times)
D2080<K10
v
‘Motion SFC progrém NOA220 Fixed feed performed 10 times and completed
[Fixed feed advance] [F501] ;
K /IFixed feed setting and advance enable signal CLRFiXed feed advance
Fixed feed advance Event task D2082L=D2000L*K10000
SET M81
Executes motion SFC program No.220 "Fixed
IFB1 feed advance".
[G2200] [F804]
//Advance signal load [G802] //Switch LED OFF
M8*M81 Turn ON //Advance signal OFF check RST M17
= conditions il IM80*!IM2001
WAIT ON.
[F2200] [F2201]
//Advance signal ON r =" //Advance signal OFF WAI
SET M80 1 RST M80 .
' ON M80 END
————————————— >
( END ) END A position command is sent to the servo when M80 turns
ON.
1
[K80: Real]
1 ABS-1
Axis 1: D 2082 n
Speed: 10000.00 mm/min
20 msec
g 20 mesc

(Go to next page)
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(From previous page)

[G804]
//Feed complete with INPOS signal
M2402

[F803]

//[Feed count processing
D2080=D2080+1
RSTM81

The task type and operating conditions for each program are set in the "Program Parameters".

"Program Parameters" are located in the peripheral tool "Options" — "SFC Parameter Settings" —
"Program Parameters".

Appendix - 14



Appendix 1.3 Demonstration Machine Operation
Appendix 1.3.1 Operation

Servo motors are run, and servo motor operation is monitored with MT Works2.

cF (1) Click the monitor tool button.

t  Find/Replace  Wiew

Lot G U — —— LTS

T — - - (2) The _monltor window Current Value Expansion
== e Monitor appears.

@

Go to next page
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[Teaching/ From previous page
teaching playback]

« Teaching
Press at the demonstration machine operation panel.
Enable the JOG operation screen button.

- Perform JOG operation using the "JOG Operation" [[_<X || = || (I || and [ 1]
buttons.

« Turn ON "Teaching" position load, and register the position moved to with JOG operation.

[Teaching] program (motion SFC program No.210)

Teaching
With "Position Load" ON, start motion SFC
_ program [Teaching].
[F21/930gt s 1 foed ourent value as. teachin " Substitute the axis 1 and 2 current values (DO,
$70L=00L ’ " D20) for #70 and #72.
/ISet axis 2 feed current value as teaching
B72L=D20L
EN

» Teaching playback
Change to the Real screen.

* Press || Real Mode Main || to turn ON the running lamp.

« By pressing on the screen, positioning is performed at the registered address.

[Teaching playback] program (motion SFC program No.70)
[ Teaching playback |

[F 700]
/ISwitch LED ON
SET M1

Perform positioning at the #70 and #72
e s oozl .- addresses registered with teaching.
Axi 1
Xli Address ¥ 0 um ’
Axis 2
L Address ¥ 72 um
Composite speed 1000.00 mm/min

%

Go to next page
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From previous page
[Mid-operation check details]

Speed change/temporary stop during operation (operation during continuous positioning, constant
speed control, speed control)

« By turning ON the touch panel speed change switch, the speed changes to 2000
mm/min.

* By turning ON the touch panel speed change switch, the speed changes to 1000
mm/min.

* By turning ON the touch panel speed change switch, the speed changes to 500
mm/min.

By turning ON the | 0 || touch panel speed change switch, movement stops temporarily.
By turning ON the || Analog || touch panel speed change switch, speed changes to analog speed.

(The speed may be changed multiple times during operation. However, do not perform operation
during zeroing or during deceleration. A minor error will occur.)

[Speed change] program (motion SFC program No.200)

(Speed change )

IFB1 [
[G2000] [62001] [G2004]
Ins there speed change reques! s there no medium-speed, speed change request? /s there no temporary stop request? IiAnalog speed change program start
/IM2001 el 1IM2001: Axis 1 start accept (ON while started) /IM2001: Axis 1 start accept (ON while started) M24
IIM2061 1IM2061: During axis 1 speed change (ON only when /IM2061: During axis 1 speed change (ON only when
starting sps starting speed change) starting speed change)
IM2128 uto deceleration (ON during auto IM2128: During axis 1 auto deceleration (ON during /IM2128: During axis 1 auto deceleration (ON during
auto deceleration) auto deceleration)
N20+M2001%IM2061xI2128 M21xM20011M20615!M2128 M22:N2001%M206 112128 23412001+ 1M2061%!M2128
[ Analog speed change
[F2000] [F2001] [F2002] [F2003]
//Speed change request (2000.00 mm/min) IiSpeed change request (1000.00 mm/min) /iSpeed change request (500.00 mm/min) JISpeed change request (0 mm/min; stop)
/lUsed as temporary stoj
CHGV (K1, K200000) CHGV (K1, K100000) CHGV (K1, K50000) porary stop
CHGV (K1, KO)

[64095]
IIProgram completion & start accept
return wait dummy

NoP

Axis 1 speed change to 2000 Axis 1 speed change to 1000

Axis 1 speed change to 500 Axis 1 temporary stop M24 = ON:
mm/min with M20 = ON mm/min with M21 = ON

mm/min with M22 = ON with M23 = ON Analog voltage input

value

Go to next page
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From previous page

[Fixed feed, fixed feed advance]

* Fixed feed, fixed feed advance
Change to the Real screen.
* Press || Real Mode Main || to turn ON the running lamp.

 Set the fixed feed amount to "10" at the touch panel.

* Press the "Fixed Feed" button to permit fixed feed operation. — Operation will not
start yet.

- Fixed feed is performed once each time the "Fixed Feed" button is pressed, and

stops after ten times.

* Fixed feed operation is performed with the fixed feed and fixed feed advance motion SFC
program.

[Fixed feed] program (motion SFC program No.80)

p
Fixed feed
—— Start motion SFC program No.220 [fixed feed
I __.--advance).
Fixed feed advance
== Terminate motion SFC program No.220 [fixed feed
' advance].
[G 8001 . . !
/lJudge operation count (10 times)
D2080<K10
—~
————————————
ON M80
e —————————————— CLR Fixed feed
[K 80 : Real ]
| FEED-1
Axis 1: D 2082 um
Speed: 10000. 00 mm/min
g 20 msec
20 msec
—
—
[F 8031
//[Feed count processing
D2080=D2080+1
RSTME1

[Fixed feed advance] program (motion SFC program No0.220)

(Fixed feed advance

IFB1

623007

//Advance signal load
M8 * W81

TF23001 [F23011
//Advance signal ON /IAdvance signal OFF

SET M0 R3T MBO

Vv

Operation complete
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Appendix 2 Digital Oscilloscope

Position commands, position droop, motor speed, motor current, and speed
commands and so on can be traced with the MT Works2 digital oscilloscope.

Refer to the performance specifications (digital oscilloscope) in the MT
Developer2 Help.

(1) Communication settings

(1) Click the Windows [start] button, and then select
[All Programs] — [MELSOFT Application] —
[MT Works2] — [Digital Oscilloscope].

[ %

5 Test

- LoE N L]

E\ Log OFF @| oI R tey

Go to next page
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From previous page

(2) A Digital Oscilloscope window appears.

16) 14} 15) 25)28) 4)
W FTHRALD - WT Dok per? EEE
1 FriVE  ERE &
2) —a G| )| 2#|E2(e#| o ]
B — [ TELGE Fal ] Nk nsn| [ ] - 5)
| F0SrrHIEE - 31)
30 —
9) —
T —
— 3
1}
6)
10
17
18)
29)
13) oo 180, 9 o a0, 00 00,0 1080, 0 Lr T 1A, W, 1906, 5 "_193
23) O fews STOF & | | H+— 20
24% 9 Comtinuel Mods  Trigger Comnts ) o Finizh Time i = | s SO —— 12
= FhA YAk L 1] v a-n | 1 2.1 A
o TR LR [T e ey I ] LT i i) Fromr SR Sy R LEEEN
E - [ IR S B FiS 1000 k] =38 2407 5 55
=] [OR ] [T1R ELES | Bs PO W4T ST AL 6175 5T
& E - e PLEs A0 15¥26E EALIS &LETE 126000 [i}
2?*_*E'h|¢;|w%":‘: LTS S i 2 1 [ o 1
LR=TLES Sbl (TR S e o 1 4 !
R W R T 1 1 o L
F Fridias sz [ < | >
26) —W | 5E - B8R Nl MODE D:E! = GPL O T2 05 SVERL Fils [ENzample projpec 0 il
I
202
No. Item Details
1) [Menu bar This menu is used to perform each function.
2) | Toolbar Displays tool buttons used to perform each function.
3) | Waveform display area Displays word data and bit data waveforms.
4) | X-axis cursors [1], [2], [T] Displays X-axis cursors [1] and [2], and trigger cursor[T].
5) | x-axis cursor position display field Displays X-a.x_ls cursor [1] and [2] and trigger cursor[T] position (time), and the time between
cursors. (Unit: msec)
6) | Y-axis cursors [A], [B] Displays Y-axis cursors [A] and [B]
7) | Word waveform selection button Selects the word waveform subject to operation.
8) Word waveform item name display | Displays the probe name for the word waveform selected with the word waveform selection
field button.
9) Word waveform item unit display Displays the data unit for the word waveform selected with the word waveform selection
field button.
10) Word waveform selection item Displays the data scale value for the word waveform selected with the word waveform
scale display field selection button.
11) | GND level button (I?ilsglf))lls the GND(0) existence, and changes between the word waveform and GND level
X-axis 1 Division setting field . L )
12) (Displays only in FIXED grid mode.) Changes the X-axis 1 Division setting.
13) Y-axis scale optimization button Automatically adjusts Y-axis divisions so that the selected word waveform can be displayed
(Displays only in FIXED grid mode.) | inside a single screen.
14) [ Bit waveform selection button Selects the bit waveform subject to operation.
15) Bit waveform selection item display | Displays the probe name for the bit waveform selected with the word waveform selection
field button.
. Scrolls the word waveform selected with the word waveform selection button in the Y-axis
16) | Y-axis waveform scrollbar direction
17) | Vertical waveform enlarge button (ﬂ) Enlarges the scale of the word waveform selected with the word waveform selection button.
18) | Vertical waveform reduce button (Eﬂ) Reduces the scale of the word waveform selected with the word waveform selection button.

L

Go to next page
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From previous page

No. Item Details
19) | X-axis (time) scale display field Displays the X-axis (time axis) scale.
20) [ X-axis waveform scrollbar Scrolls through the entire waveform in the X-axis direction.
21) | Horizontal waveform enlarge button (Eﬁ) Enlarges the entire waveform in the horizontal direction.
22) | Horizontal waveform reduce button (ﬁ) Reduces the entire waveform in the horizontal direction.
23) | Status display field Displays the status when sampling.
24) [ Continual mode status display field Displays the status during execution in trigger type Continual mode.
25) | File comment display field Displays a comment for the currently displayed file.
26) [ Status bar Displays digital oscilloscope status information.
27) Docking Cursor Displays cursor position data and the difference between cursors as the X-axis and
window window Y-axis cursors move.
MAP window Displays which area of the 100% sampling data is the data area (X-axis range)
displayed in the graph display field with a black band.
*:The display area is only the X-axis scale range. The Y-axis scale display area is not
applicable.
By left-clicking any position in the MAP window, a graph displays with the clicked
X-axis position as the center (vicinity).
(Enabled while running.)
Cursor [1] Cursor [T] Cursor [2]
) —— —
| |
! 100% sampling area '
[ I I
I I
creen nt display Lrea Screen display area Streen no dsplay area
white) (black) (white)
Displays/changes the data scale mode for the word waveform selected with the word
Word waveform scale mode waveform selection button.
display/change field i « Manual scale [FIX] button:
29 (Displays only in AUTO grid mode.) If the word waveform scale mode is changed to MANUAL, enlarge/reduce (range
) I-J Secafe |AUTO ﬂ [ZL I adjustment) the Y-axis scale, scroll the Y-axis (display area), and adjust the GND(0)
position, and then press the FIX button to set the scale.
Y-axis 1 Division setting field . L .
(Displays only in FIXED grid mode.) Changes the Y-axis 1 division setting for the selected word waveform.
. . Displays the Assistant screen.
30) | Assistant screen display button The display changes from [STOP -> Assistant screen] while running.
31) | Device comment project bar Displays the set content for the current device comment project.
File Edit ‘iew Ackion Tools  Help (3) Click [Communication Setting...] on the digital

1

£

Jexle=]

online

v Off-line
Current Device Colmmererreyeesfey

(3) Click!

Go to next page

Communicakion Setking. ..

oscilloscope [Online] menu to specify
communication settings.

Laase

T
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(4) A Communication Settings dialog box appears.
Select "Motion buffering method" (select the

check box to display waveforms in real time) for
the "Sampling method", and select "ONLINE" for

x)

Communication Setting

Sampling ™ PC real-time read method the "Operation mode".
method (SSCMET Cammunication Only) When settings are complete, click the
{* Mation buFfering method ITranSfer Setup| button.

|v Display patterns in real time

Operation mode & DALINEE ¢ OFFLINE

oK | Cancel |

(5) Specify the following settings at the Transfer

Transfer Setup

S [0 = - L - n Setup dialog box that appears, and then click the

O OHR W W W button.
Hi H B B B | « Computer I/F: Serial USB

e o omr o= om e + CPU I/F: CPU module

Pcttes [0 « Other station designation: No other station
designation
] = [ emememme. - Applicable system: Multiple CPU designation
Dpist) D [ No.2 CPU

Connection Test

Time Out (Sec.) | 10 Retry Times | 3 = |
FLC Type:

=« [ | (6) The display then returns to the Communication

CCIECont  Etheret CCLink. 24 RET(I)

- —_— Setting dialog box. Click the [OK] button.
| N | -
CCIECont  Ethemet CCLink. 24 HET(I) W

NET/LO(H)

Accessing Host Station

Multiple CPU Setting

mag - ——= (5) Click!

(2) Waveform measurement

(y Digital Oscilloscope - MT Devel (1) Select the item to be probed.
Click [Probe] on the [Edit] menu at the Digital

Oscilloscope window.

File Mas[® Yiew Action Online  Tools

[ Probe.. | IRENANER

Trigger. A

| oume..
ﬁ Cu@nmment Praoject :

R IS (2) Click the [Optional device] button at the PROBE
[ oevee [ ize [ Dovice comment screen that appears
[» ]
(2) Click!
X - ( ﬁg

U

Go to next page
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From previous page

DEVICE M (3) Select the check box and use the ten-key pad to
E | — .| [ SetengRange enter "M1" at the DEVICE screen, and then click
B MO to M1Z2ZE7
- the [OK| button.
i, [ - « o
<EBIT Device>
CoHPY) OB ™ U3EDGE e o JJJJ
O CF LG e g s
O “
SRR | s P P IO
<WORD Device> g O 1] 1 2 3
D rs C usEDe o5 o
oW " FT  U3ELYG 73 73 wal
oo O U3EZNG e e
 U3E3G

(4) The display then returns to the PROBE screen.
Select the item to be set, and then click
to register.

Register the "Motor current", "Motor speed", and
"Feed current value" here.

Click the button.

— 4 (5) Set the trigger at the TRIGGER screen that
Initial setung _(6) Click!
Sampling Rate (ms) [04s % [ 10 ¢1-10000) a p pe a rS .
e e P Specify the default settings as follows.
« Sampling Rate: 0.444 x 10 (msec)
oo e i : « Sampling Size: 8192
o)) o - Trigger Type: Select "One shot".
| a : : :
a (6) Click the "Trigger Setting" tab.
E— = (7) Specify the trigger settings as follows.
e = « Trigger Mode: Bit OR
Y PROBE Deves pattern | rer .
— i Pattern: _4 | (OFF—ON (startup))
: — ==
D ==
al [ —1| (7)Click! Click the Complete| button.
: — [ (i |
of [ =]
]| [ =1
of [ =]
E < Back (umm Carcel

Go to next page
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Orline  Tools (8) Click [RUN] on the [Action] menu at the Digital
Oscilloscope window.
Sampling is started.

File Edit ‘“iew R=esay
RFLIN
G| eI

f, 1-Moko

.I"l

Ise

ﬂ Current Device Comment Project

(9) The system waits for the trigger, and "Sampling
before trigger" appears in the display area MAP.

(10) Press [Standby Point) at the demonstration
machine operation panel to perform positioning
to the standby point.

(11) Align the digital switch to "30" and press
IPosition Movement to perform point positioning.
The trace monitor is executed.

-

(12) Once buffering is complete when the trigger is
established, a buffering data read progress bar
is displayed.

-
Digital Oscilloscope - MT Developer2

Sampling data reading...

| Cancel |

(13) The waveform displays once buffering data
reading is complete.

Appendix - 24



Appendix 3 Windows Computer Operation
Appendix 3.1 MELSOFT MT Works2 Installation Procedure

This section describes the installation and uninstallation procedures for MT

Developer2.

B Product configuration

Model name Software name Qty

SW1DNC-MTW2-J
(Japanese edition package)

MELSOFT MT Works2 (MT Developer2)
(1 licensed product) CD-ROM

Installation procedure manual

Software usage agreement

Software registration guidance

License agreement

Alalalala

Information

W Operating environment

Item

Software name

Computer

Personal computer running Windows®

(ON]

Computer

Microsoft® Windows® 7 Starter [no Service Pack/1]™ _
Microsoft® Windows® 7 Home Premium [no Service Pack/1 z3
Microsoft® Windows® 7 Professional [no Service Pack/1] 2
Microsoft® Windows® 7 Ultimate [no Service Pack/1] 2 3 i
Microsoft® Windows® 7 Enterprise [no Service Pack/1] z3 .
Microsoft® Windows Vista® Home Basic [no Service Pack/1] 2 .
Microsoft® Windows Vista® Home Premium [no Service Pack/1] 2
Microsoft® Windows Vista® Business [no Service Pack/1] 2
Microsoft® Windows Vista® Ultimate [no Service Pack/1] 2 .
Microsoft® Windows Vista® Enterprise [no Service Pack/1] 2
Microsoft® Windows® XP Professional [Service Pack 2/3]
Microsoft® Windows® XP Home Edition [Service Pack 2/3]
Microsoft® Windows® 2000 Professional [Service Pack 4]

CPU

Desktop computer: Intel® Celeron® grocessor 2.8GHz or faster recommended
Notebook computer: Intel® Pentium® M processor 1.7GHz or faster
recommended

Required
memory

1 GB or more recommended

Video card

Video card compatible with Microsoft® DirectX® 9.0c or later

Available hard
disk space

When installing MT Developer2: available HDD space of 1 GB or more
When running MT Developer2: available virtual memory of 512 MB or more

Disk drive

3.5 inch (1.44 MB) floppy disk drive "'
CD-ROM compatible disk drive

Display

Resolution: 1024 x 768 or higher

Communication
interface

RS-232 port

USB port .
SSC I/F card (A30CD-PCF)
SSC I/F board (A10BD-PCF) ™
Ethernet port

*1: Required if installing this OS software with a floppy disk.
*2: Compatible with 32-bit edition.
*3: Compatible with 64-bit edition.

*4: A30CD-PCF and A10BD-PCF are not compatible with the 64-bit edition of Windows® 7.
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(1) Installation procedure
Install MT Developer2 on the computer.

1) Insert the CD-ROM in the CD-ROM drive. Double-click "Setup.exe" (may
also appear as "Setup") in the CD-ROM.

2) Follow the screen instructions to select or enter the required items.

CAUTION

The following message may appear before the product installation is complete.
The driver must be installed.

When using Windows® XP

N—FE91PDA AR
3 ZON-k1P:

EERTRDEDCA A - LESELTOBYZ TP, Windows XP £
EH&E#& 133 Windows 0F TAMSHBLTOER A
COTAMERTHEIRN)

1AM NEGITLERS. JZ bd)!hf’Eﬂ‘ﬁhbhtU\ JZTL

%’?‘%&bﬁﬁi—p PG, Waddons ﬁa‘tﬁili%t 7

J'\-F'?I? K‘J ~[HEENSHE
Microsoft IE<BEIDLE

[ &0 | oA I0BES )

Select "Continue" and install the driver.

Appendix - 26



(2) USB driver installation procedure
It is necessary to install a USB driver to perform USB communication with
the motion CPU.

(When using Windows® XP)

1) Connect the computer and PLC CPU, and then
BEEA VAP OA IV EBATESD, turn ON the PLC CPU.

O ADBITRIBOKS 5O . .
Fpr390 Ao VT 37 PPO b KBRS, WRENEEADNS 2) A "New hardware search wizard start" dialog

Sl iy box appears. Select "Install from list or specific

OYA=5TIL T4 F0vE—. CD-ROM ) BRI . . "
Doz S50 location (details)".

OBELBOT. 1UAM-NIFBE EERIDD
—ﬁjgra RS ) EBIRTB(L. COATVBEUR T IR K34 /L. NI rPCRBOED
HETEN Ao

[ <Fa® ][ kamp> ] [ Fevtur |

3) A "Select search and install options" dialog box appears. Select "Search for best driver in following
location". Select the "Include following location" check box, and then set "Easysocket USBdrivers"
in the folder in which MT Developer2 was installed. If multiple MELSOFT products have been
installed, browse the installation direction for the first product. ("\Melsec\Easysocket\USBDrivers" or
"\[installation folder specified when installing]\Easysocket\USBDrivers")

POINT

If unable to install the USB driver, check the following settings.
« If "Block - Do not install unsigned driver software" is selected in [Control Panel] - [System] - [Hardware]
- [Driver Signature], it may not be possible to install the USB driver.

» Select "Ignore - Install software and do not check", or "Warning - Select operation each time", and then
install the USB driver.
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Appendix 4 Q173DCPU and Q172DCPU Comparison

Item

Q173DSCPU Q172DSCPU Q173DCPU Q172DCPU

Number of control axes

32 axes 16 axes 32 axes 8 axes

SV13
Operation cycle

0. 22 ms/1 to 4 axes
0. 44 ms/5 to 10 axes
0. 88 ms/11 to 24 axes
1. 77 ms/25 to 32 axes

0. 22 ms/1 to 4 axes
0. 44 ms/5 to 10 axes
0. 88 ms/11 to 16 axes

0. 44 ms/1 to 3 axes
0. 88 ms/4 to 8 axes

0. 44 ms/1 to 6 axes
0. 88 ms/7 to 8 axes

(default)
Sv22

0. 44 ms/1 to 6 axes
0. 88 ms/7 to 16 axes
1. 77 ms/17 to 32 axes

0. 88 ms/1 to 5 axes
1.77 ms/6 to 8 axes

0. 44 ms/1 to 6 axes
0. 88 ms/7 to 16 axes

0. 44 ms/1 to 4 axes
0. 88 ms/5 to 8 axes

OS software media

CD-ROM FD (2)

OS software model
(SV13/SVv22)

SWODNC-SvOQO

Peripheral device I/F

USB/RS-232/Ethernet (via PLC CPU),
peripheral I/F (motion CPU control)

Main base unit

Main base unit

(Q35B/Q38B/Q312B)
Attachment to panel Tightening with unit securing screw
DIN rail Unusable

No.1 CPU module

Universal model (QnUD(E)(H)CPU)

Attachment order for CPU modules
from No.2

No restriction

Empty CPU slots

Can be set between CPU modules.

PLC CPU module

Universal model (QnUD(E)(H)CPU)

Motion CPU module

Q173DSCPU/Q172DSCPU

Q173DCPU(-S1)/Q172DCPU(-S1)

Motion CPU module
combination

Combination with
Q173DCPU(-S1)/Q172DCPU(-S1) possible

Combination with
Q173DSCPU/Q172DSCPU possible

Attachment on main base unit

Tightening with motion CPU module securing screw

Function selection switch

Rotary switch 1, rotary switch 2

RESET/L.CLR switch

None

LED display

7-segment LED status display

External battery

Add Q6BAT if continuous power outage continues for 1 month or more.

Battery holder unit

Required

External forced stop input

» Uses motion CPU module EMI terminal.
» Uses device specified with external forced stop input in system settings.

External forced stop input cable

Required

Motion module

Q172DLX/Q172DEX/Q173DPX/Q173DSXY"

Attachment on main base unit

Q172DLX/Q172DEX/Q173DPX: Installation not possible in /O slots 0 to 2.

Multiple CPU high speed

transmission memory Equipped
for CPU high speed transfer
Number of internal relays (M) 12288
No. of latch relays (L) None (M latch possible with latch setting)
Number of special relays (M) -
@ Number of special relays (SM) 2256
g Number of special registers (D) -
[ . .
A | Number of special registers
(SD) 2256
Number of motion registers (#) 12288
Multiple CPU shared devices
(U\G) Max. 14336
D(P).DDRD, D(P).DDWR, D(P).SFCS, D(P).DDRD, D(P).DDWR, D(P).SFCS,
) D(P).SVST, D(P).SVST,
Dedicated SV13/Sv22 D(P).CHGT, D(P).CHGT2, D(P).CHGV, D(P).CHGT, D(P).CHGV, D(P).CHGA,
motion D(P).CHGA, D(P).GINT D(P).GINT
sequence
commands D(P).DDRD, D(P).DDWR, D(P).SFCS,
SV43 - D(P).SVST,
D(P).CHGT, D(P).CHGV, D(P).CHGA

Interlock conditions

Multiple commands can be executed in succession with no interlock conditions due to high speed
interrupt accept flag from CPUO to self CPU.
O: CPU No.
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Item

Q173DSCPU Q172DSCPU Q173DCPU Q172DCPU

Motion module

SV13 Q172DLX, Q173DPX, Q173DSXY Q172DLX, Q173DPX, Q173DSXY"
Sv22 Q172DLX, Q172DEX, Q173DPX, Q173DSXY Q172DLX, Q172DEX, Q173DPX, Q173DSXY"
SV43 - Q172DLX, Q173DPX

System settings

* QnUD(E)(H)CPU is No.1 CPU.

* The only main base units that can be used are multiple CPU high speed main base units
(Q35DB/Q38DB/Q312DB).

* Q172DLX, Q172DEX, Q173DPX cannot be installed in /O slots 0 to 2.

Latch clear

Remote operation

RUN/STOP

Remote operation, RUN/STOP switch

Boot operation from ROM

* ROM writing is performed in RAM operation mode/ROM operation mode.
* MT Developero data can be written to the ROM.

Multiple CPU high

speed transmission Yes
CPU shared area
memory Access with
multiple CPU Possible
shared memory
Shared memory CPU shared memory multiple CPU high speed transmission area
Auto refresh . .
Auto settings 32 range setting possible
refresh Multiple CPU high
speed Yes
refresh function
Latch range Latch (1) Clearing possible with remote latch clear latch clear (1), latch clear (1) (2).
setting Latch (2) Clearing possible with remote latch clear latch clear (1) (2).

All clear function

Executed in install mode.

Multiple CPU related error

clearance

Turn M2039 OFF.

*1: Q173DCPU-S1/Q172DCPU-S1 only
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Appendix 5 OS Software Installation Procedure

It is necessary to install OS software for the motion CPU module using MT Works2.
The installation procedure is as follows.

Operation at
MT Works2*

Installation start ]

Set motion CPU module rotary switch 1
(SW1) to "A".
(Rotary switch (SW2) can be set freely.)

When product shipped: SW1 "A"
:SW2"0"

Turn multiple CPU system power ON.

y

Start MT Works2 installation

l ]

[ Set communication method between computer
and multiple CPU system in System Settings.

y

Select OS software to install in motion
CPU module, and install.

A

"Installation complete" dialog box
appears.

y
Turn multiple CPU system power OFF.

Set motion CPU module rotary switch 1
(SWH1) to "0".
Set rotary switch 2 (SW2) to "0".

¥

[ Complete ]

______ Set to install mode..

"INS" appears at the 7-segment LED.
The RUN/STOP switch is ignored.

The dialog box indicates that the OS software has been successfully
installed on the motion CPU module

______ Set to RAM operation mode.

*: Follow the MT Works2 screen instructions to install.
Refer to MT Works2 Help for details.
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POINT |

(1) The motion CPU module product condition is as follows when shipped.
+ Q173DSCPU/Q172DSCPU
The OS software (SV22) has already been installed when the product is shipped.
The latest OS software can be downloaded from MELFANSweb.
+ Q173DCPU(-S1)/Q172DCPU(-S1)
The OS software has not been installed when the product is shipped.
It is necessary to install the OS software before starting the system.
(2) If changing the rotary switch setting, always turn the power OFF beforehand.
(3) Even if the software is installed, programs, parameters, and absolute position data written to
the motion CPU module is not rewritten.
However, if using the software security key function with the Q173DSCPU/Q172DSCPU, if
the software security key embedded in the OS software already installed in the motion CPU
differs from that in the OS software to be installed, an all clear is performed at the same time
as the installation. A backup using MT Developer2 is recommended beforehand.
(4) Do not perform the following during installation. The motion CPU module may malfunction.
* Do not turn the multiple CPU system power OFF.
* Do not set the PLC CPU module "RUN/STOP/RESET" switch to "RESET".
* Do not turn the computer power OFF.
» Do not disconnect the cable connected to the computer.

(5) If installing multiple motion CPU modules on which the OS software has not been installed
on the same base unit, and then installing the OS software, set all motion CPU modules on
which the software has not been installed to install mode (set rotary switch 1 (SW1) to "A"),
and then perform the installation.

Note: If the power is turned ON for motion CPU modules on which the OS software has not
been installed, the system will not function normally.
It is necessary to install the OS software before starting the system.

Appendix - 31




OS software version check

The motion CPU OS software version can be checked at the GX Works2 system monitor.
Click [Diagnosis] - [System Monitor] at GX Works2 to display the System Monitor screen, and then
click the [Product information list device] button.

System Monitor ==

Wontor Sats Cornaction Crarnl Lt

B | e =

Operationto Selected Hodude

Van Base.
Main Bas= Q3208 Main Bas= Q3208

0000 0020 0040 0050 0070 0090 004D set o
= 1 faosuocey

Motion CPU module serial No.

Operating system software version.

S5 Morkr i |[[ i v || smimror iy | 0o |
Product Information List =
Sort
5 Order by Ingtallation " Order by Type Name
10 | Master —
EBase | Slot Type Series Model Name Peint. Address PLC SE‘ 0, Ver Pvudu&vNumbEr
0 CPU  CPU Q QO3UDCPY - - - |160520000000000 JB 16061416 15781258
0 0 CPU Q Q172D5CPU - - - 5v22 VER300C B 628701028 -
0 1 /o Q QH42P 32Point 0000 PLC Mo.1 - -
o 2 [0 Q  qur 3ot 0020 FLCNe.1 -
0 3 Intelii. Q Q64AD 16Point 0040 PLC No.2|061220000000000 C
0 4 Intelii. Q QL720LX 32Point 0050 PLC No.2/000010000000000 C
0 5 Inteli. Q Q172DEX 32Point 0070 PLC No.2 000010000000000 C
0 {3 - Empty - - - - -
o |7 - - Empty - - - - -
1 0 Intelii. Q GOT1000 16Point 0080 PLC No.1/060510000000000 B
11 - Empty - - - - -
FF) - Empty
1 3 - Empty
1 4 - Empty
1 s - Empty - - - - - - —
1 s - Empty
1 |7 - Empty
Create CSV File Close
L

Remarks |

The "Motion CPU module serial No." and "OS software version" displayed at the GX Works2
system monitor (Product information list device) applies to those motion CPU modules
manufactured from the beginning of October, 2007.
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Appendix 6 Dedicated Motion Sequence Commands

This section describes SFCS commands and GINT commands used to issue servo program
start requests, DDRD commands, and DDWR commands.

Appendix 6.1 GINT Interrupt Commands to Other CPUs

This is a command used to trigger an interrupt for Q motion CPUs.

[Command symbol] [Execution conditions]
Command
ant 4 }—H [ opaiNT [ oD [ 2 H *1

Command

}—H—| DP.GINT [ (D) | w2 [ on | 02 H

Command

p.ainT [ [ }—H [ paN [ oD [ (2 \% *1

Command

}—H—| DGINT [ oD [ @ [ on [ o2 I%

L, Device in which completion status is stored

» Completion device

(D1+0): Device for which 1 scan is turned ON when command start
accept processing is complete.

(D1+1): Device for which 1 scan is turned ON when command start
accept error is complete. (D1+0 also turns ON when error
complete.)

— Interrupt pointer No.

Applicable CPU No. first I/O No. + 16

The values actually specified are as follows.

CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H

Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

*1: This command can be omitted if both (D1) and (D2) are omitted.

(1) GINT command program example
This program used to trigger an interrupt pointer No.10 interrupt for the
motion CPU (No.2) when MO turns ON.

<Example 1> Program if completion device, completion status omitted

MO
— | [ DP.GINT H3E1 K10 |
Command
i
Command CRST W0
Command
execution
command

<Example 2> Program if completion device, completion status used

MO
— | [ DP.GINT H3E1 K10 M100 D100 }—
Command
scin [RST W0 -
Command
execution
command
M100 M101
_| I M [Normal completion program‘:l_
Ci leti
d:\m:pee ion Ml“ln

n Ensuccessfu\ly complete progrqnzl—
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(2) Execution timing
The following is an overview of operation between CPUs when executing
the DP.GINT command.

Sequence program - END END| )

DP.GINT command S8
ON,/Execution

DP.GINT command

i |
i i
i i
: T
Request data setting ! 3
! I
CPU dedicated | Transfer | Transer Uy LY
transmission e— Response NS LS
(0.88 ms cycles) 0. 88ms data i I
setting ! |

o I
Other CPU motion CPU event task execution
P

PLC interrupt event ﬁprocessing

task .
'ON i
Completion device _—
(D1+0) | .
'ON: Only when abnormal completion
| :
Status display device l
when complete ) j
D
(D1+1) " 1scan |
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(3) Error content

In the following cases, an abnormal termination occurs, and an error code
is stored in the device specified at the completion status storage device
(D2).

If the completion status storage device (D2) is omitted, no error is detected

and processing is not performed, and therefore caution is advised.

Completion
status * Error cause Remedy
(Error code) (H)

0010 The command request from the PLC CPU to the motion CPU
exceeds the permissible value. Check the

2082 The interrupt pointer No. set with the D(P).GINT command program, and
lies outside the 0 to 15 range. then change to
The number of command requests issued from the PLC CPU | the correct
to the motion CPU simultaneously is 33 or more with sequence

2100 program.

D(P).GINT, and therefore the motion CPU is unable to
process.

In the following cases, an operation error occurs, the diagnostic error flag
(SMO0) turns ON, and the error code is stored in the diagnostic error register

*: 0000H (normal)

(SDO).
Error code ~ Error cause Remedy
The specified applicable CPU module is incorrect.
(1) A reserved CPU No. was specified.
4350 (2) An uninstalled CPU No. was specified.
(3) The applicable CPU module first No. I/O No. + 16(n1) lies Check the
outside the 3EOH to 3E3H range.
program, and
Cannot be executed at the specified applicable CPU module. |then change to
4351 (1) The command name is incorrect. the correct
(2) An unsupported command was specified at the applicable |sequence
CPU module. program.
4352 The number of specified command devices is incorrect.
A device that cannot be used with the specified command has
4353 I
been specified.
*: 0 (normal)
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Appendix 6.2 Read Command from DDRD Q Motion CPU Device

This command is used to read device data inside the Q motion CPU directly
from the Q PLC CPU.

[Command [Execution c d
symbol] conditions] omman

[ ’—H—| DP.DDRD | (n1)

T

s [ 2 [on [ 0 Fx*1

Command

oo L ’—H—| DORD [ () [ s [ 2 [ ©on [ 02 |

Completion device

(D1+0): Device for which 1 scan is turned ON when command start
accept processing is complete.

(D1+1): Device for which 1 scan is turned ON when command start
accept error is complete. (D1+0 also turns ON when error
complete.)

First device in self CPU storing read data

I —» First device in applicable motion CPU in which data to
be read is stored

— First device in self CPU in which control data is stored

Applicable CPU No. first I/O No. + 16

The values actually specified are as follows.

CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H

Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

*1: This command can be omitted if both (D7) and (D2) are omitted.

(1) DDRD command program example
This program is used to store a 10 word piece of data from the No.2 CPU
DO to the self CPU W10 and onward when X0 is ON.

X0 "10" read data items are stored in control
_| I [ MOVP K10 D101 :|_ data read data qty (S1 + 1) setting device
D101.
Command
execution r No.2 CPU DO to D9 is stored in self CPU
command | DP.DDRD H3E1 D100 DO W10 M100]— W10 to W19
M100 M101
—| I M E\lormal completion program]—
Completion
device | M101
| ]
1T

En uccessfully complete program:'—
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(2) Execution timing
The following is an overview of operation between CPUs when executing
the DP.DDRD command.

Sequence program END D)) END END
DP-DDRD command execution SS
1
ON | :
I
DP-DDRD ! |
command Response data i |
setting | |
1
CPU dedicated | |
transmission | Transfer | [ [Transfer | Sy | |
(0.88 ms cycles) le—— I [ T XU SRS
0. 88ms . Response !
, data setting :
Applicable CPU ! '
1
1

, \
DP.DDRD accept DP.DDRD accept processing

processing h
1Set
Self CPU storage

device (D1)
I |
|ON: Only when abnormal
,completion

[ |

«—

I I
1 scan

(D2 +0)

Status display device
when complete (D2 + 1)

1
1
I
I
1
1
|
Completion device |
1
1
1
I
I
I
I
I
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(3) Error content
In the following cases, an abnormal termination occurs, and an error code
is stored in the device specified at the completion status storage device (S1
+0).

Completion
status * Error cause Remedy
(Error code) (H)

The command request from the PLC CPU to the motion

0010 CPU exceeds the permissible value.
The specified device cannot be used with the motion CPU.
2001 o . X
Or it lies outside the device range. Check the program,
2081 The number of read data items set with the D(P).DDRD  |and then change to
command is illegal. the correct sequence
The number of command (D(P).DDRD/D(P).DDWR program.
2100 combined) requests issued from the PLC CPU to the

motion CPU simultaneously is 65 or more, and therefore
the motion CPU is unable to process.

*: 0000H (normal)

In the following cases, an operation error occurs, the diagnostic error flag
(SMO0) turns ON, and the error code is stored in the diagnostic error register
(SDO0).

Error code Error cause Remedy

4101 The number of read data items lies outside the read data
storage device range.

The specified applicable CPU module is incorrect.

(1) A reserved CPU No. was specified.

4350 (2) An uninstalled CPU No. was specified.

(3) The applicable CPU module first No. I/O No. + 16(n1)
lies outside the 3EOH to 3E3H range.

Cannot be executed at the specified applicable CPU

module. Check the program,
4351 (1) The command name is incorrect. and then change to
(2) An unsupported command was specified at the the correct sequence
applicable CPU module. program.
4352 The number of specified command devices is incorrect.
A device that cannot be used with the specified command
4353 s
has been specified.
A character string that cannot be handled with the
4354 o o
specified command has been specified.
4355 The number of read data items lies outside the 1 to 20
range.

*: 0 (normal)
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Appendix 6.3 Read Command from DDWR Q Motion CPU Device

This command is used to write device data inside the Q motion CPU directly
from the Q PLC CPU.

[Command  [Execution Command

symbol] conditions]
b ooR & ’— ——{ pDIR [ D) [ o | 82 [ oD [ 02 |~1*1

Command

noom F—— oo [ mn [ s [ 2 [ on ] 0 |<‘

Completion device

(D1+0): Device for which 1 scan is turned ON when command start
accept processing is complete.

(D1+1): Device for which 1 scan is turned ON when command start
accept error is complete. (D1+0 also turns ON when error complete.)

, First device in applicable motion CPU in which data to
be written is to be stored

L First device in self CPU in which data to be written is stored

» First device in self CPU in which control data is stored

Applicable CPU No. first /0O No. + 16

The values actually specified are as follows.

CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H

Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

*1: This command can be omitted if both (D1) and (D2) are omitted.

(1) DDWR command program example
This program is used to store a 10 word piece of data from the self CPU DO
to the No.2 CPU W10 and onward when X0 is ON.

X0 r "10" write data items are stored in control

—| I L MOVP K10 D101 :l— data write data qty (S1 + 1) setting device

Command D101.

execution

command [ DP.DDWR H3E1 D100 DO W10 M100 |— Self CPU DO to D9 is stored in No.2 CPU

W10 to W19.

M100 M101 r
_| I M LNormaI completion program :|—
Completion

device M101
l EJnsuccessfu\ly complete progran]—
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(2) Execution timing
The following is an overview of operation between CPUs when executing
the DP.DDWR command.

Sequence program 1, END S END
DP.DDWR command execution C
ON !

DP.DDWR command

Request data setting

[ )y Transfer i oy I

CPU dedicated | Transfer | [
transmission -
fe——! I 1 1 SRS
(0.88 ms cycles) 0. 88ms I Response i
i data |
Applicable CPU —_— (et
DP.DDWR accept DP.DDWR accept
processing i
i 1 ON ]
I
Completion device !
1 ! !
(b2 +0) i 'ON: Only when abnormal
| 1completion
Status display device E 1
when complete (D2 + 1) T
I >
! 1 scan
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(3) Error content
In the following cases, an abnormal termination occurs, and an error code
is stored in the device specified at the completion status storage device (S1
+0).

Completion
status * Error cause Remedy
(Error code) (H)

The command request from the PLC CPU to the motion

0010 CPU exceeds the permissible value.
The specified device cannot be used with the motion CPU.
2001 o . X
Or it lies outside the device range. Check the program,
2080 The number of write data items set with the D(P).DDWR | and then change to
command is illegal. the correct sequence
The number of command (D(P).DDRD/D(P).DDWR program.
2100 combined) requests issued from the PLC CPU to the

motion CPU simultaneously is 65 or more, and therefore
the motion CPU is unable to process.

*: 0000H (normal)

In the following cases, an operation error occurs, the diagnostic error flag
(SMO0) turns ON, and the error code is stored in the diagnostic error register
(SDO0).

Error code Error cause Remedy

4101 The number of write data items lies outside the write data
storage device range.

The specified applicable CPU module is incorrect.

(1) A reserved CPU No. was specified.

4350 (2) An uninstalled CPU No. was specified.

(3) The applicable CPU module first No. I/O No. + 16(n1)
lies outside the 3EOH to 3E3H range.

Cannot be executed at the specified applicable CPU

module. Check the program,
4351 (1) The command name is incorrect. and then change to
(2) An unsupported command was specified at the the correct sequence
applicable CPU module. program.
4352 The number of specified command devices is incorrect.
A device that cannot be used with the specified command
4353 s
has been specified.
A character string that cannot be handled with the
4354 o o
specified command has been specified.
4355 The number of write data items lies outside the 1 to 20
range.

*:0: Normal
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Appendix 6.4 CHGT Torque Limit Value Change Request Command

This command is used to change the torque limit values when in real mode,
regardless of whether the machine is running or is stopped.

[Command symbol] [Execution conditions]
Command

DP.CHaT & }—H—{ DP.cHaT [ D [ s [ (2 \—{*1
Command

— ——{opomar @ [ o0 [ o [ o0 [ 02 H

Command
D. CHaT }—{ b——————{ pciar [ oD [ D] 02 }—{*1

Command

— —— oo @n [ o0 [ [ on ] 02 H

— Device in which completion status is stored

Completion device

(D1+0): Device for which 1 scan is turned ON when command
»(start accept processing is complete.

(D1+1): Device for which 1 scan is turned ON when command
start accept

— Torque limit value setting being changed

_| Axis No. ("Jn") for which torque limit value changed.
Q173DCPU: J1 to J32/Q172DCPU: J1 to J8

Applicable CPU No. first /0O No. + 16

» The values actually specified are as follows.

CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H

Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

*1: This command can be omitted if both (D1) and (D2) are omitted.

(1) CHGT command program example

This program is used to change the motion CPU (No.2) axis 1 torque limit
value to 10% when MO turns ON.

<Example 1> Program if completion device, completion status omitted

MO

— | [ DP.CHGT H3ET “J1” K10 J—

Command

execution N

command I_RST Mo —|_
Command
execution
command

<Example 2> Program if completion device, completion status used

MO
— | [ DP.CHGT H3E1 “J1” K10 M100 D100 |—
Command
execution I
command '—RST é\dO d
omman
execution
command
M100 M101
_| | I/1 rNormal completion program :I—
[ | L
Completion M101
device ! l Ensuccessfullycomplete progranz';
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(2) Execution timing
The following is an overview of operation between CPUs when executing
the DP.CHGT command.

Sequence program END END| O

DP.CHGT command execution <

ON
DP.CHGT command

Response data setting

CPU dedicated

transmission | [Transfer, ffransfer; ~y | ' Y | L™ |
(0.88 ms cycles) ——>! Response S NN
0. 88ms d
ata
setting !
Torque limit value Torque limit value change
change processing

1 ON w

Completion device
(D1 +0) | i

I I
/ON: Only when abnormal completion
| )

Status display device
when complete

(D1+1) —
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(3) Error content
In the following cases, an abnormal termination occurs, and an error code is stored
in the device specified at the completion status storage device (D2).
If the completion status storage device (D2) is omitted, no error is detected and
processing is not performed, and therefore caution is advised.

Completion
status * Error cause Remedy
(Error code) (H)

The command request from the PLC CPU to the motion Check the program

0010 o ,
CPU exceeds the permissible value. and then change to
The axis No. specified with the D(P).CHGT command is the correct sequence

2205 .
illegal. program.

*: 0000H (normal)

In the following cases, an operation error occurs, the diagnostic error flag (SMO0)
turns ON, and the error code is stored in the diagnostic error register (SDO).

Error code ~ Error cause Remedy

The specified applicable CPU module is incorrect.

(1) A reserved CPU No. was specified.

4350 (2) An uninstalled CPU No. was specified.

(3) The applicable CPU module first No. I/O No. + 16(n1)
lies outside the 3EOH to 3E3H range.

Cannot be executed at the specified applicable CPU

module. Check the program,
4351 (1) The command name is incorrect. and then change to
(2) An unsupported command was specified at the the correct sequence
applicable CPU module. program.
4352 The number of specified command devices is incorrect.
A device that cannot be used with the specified command
4353 s
has been specified.
4354 A character string that cannot be handled with the

specified command has been specified.

*: 0 (normal)
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Appendix 6.5 CHGA Current Value Change Command

This command is used to change the current value of the stopped axis.

[Command symbol] [Execution conditions]
Command
oP.cHeA _ % }—H—| DP.CHGA [ (D) [ D [ 2 H *1

Command

F— opcicr | D [ sH [ @2 [ ©on [ 02 \—{

Command

D.cHea I L }—H—{ D.ciA [ on [ s [ 2 }—| *1

Command

}—H—| D.CHGA | (D) [ D [ v [ ©n | 02 }—{

L » Device in which completion status is stored

Completion device

(D1+0): Device for which 1 scan is turned ON when command start |
accept processing is complete. '
(D1+1): Device for which 1 scan is turned ON when command start
accept error is complete. (D1+0 also turns ON when error complete.)

I » Current value setting being changed

Axis No. ("Jn") for which current value changed

» Q173DCPU: J1 to J32/Q172DCPU: J1 to J16

Encoder axis No. ("En") for which current value changed
Q173DCPU: E1 to E12/Q172DCPU: E1 to E16

Cam axis No. ("Cn") for which current value changed within
single rotation

Q173DCPU: C1 to C32/Q172DCPU: C1 to C16

Applicable CPU No. first /0 No. + 16

The values actually specified are as follows.

CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H

Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

*1: This command can be omitted if both (D1) and (D2) are omitted.

(1) CHGA command program example

This program is used to change the motion CPU (No.2) axis 1 current value
to 10 when MO turns ON.

<Example 1> Program if completion device, completion status omitted

U3E1
MO \G516.0 ~
| I [ DP.CHGA H3E1 "J1” K10 J—
Command  No.2 CPU
execution axis 1 start [RST MO ]—
command accept flag Command
execution
command
<Example 2> Program if completion device, completion status used
U3E1
MO \G516.0 ~
— | ¥ [ DP.CHGA H3ET “J1” K10 M100 D100 |—|
Command  No.2 CPU
execution  axis 1 start I
command accept flag '—RST ,MQ . ]_
Command
execution
command
M100 M101
_| I M [Normal completion program :|—
Completion Mo1
device ! l Eqsuccessful\y complete progranr]—
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(2) Execution timing
The current value for the specified axis is changed when the CHGA
command execution command turns ON.

Sequence program m ,m -

DP.CHGA command execution L \_‘ S8

DP.CHGA command

Request data setting

Axis start accept flag N
(system area) /T

CPU dedicated ( (
transmission | | TransferI ITransferI [

(0.88 ms cycles) I‘08—8ms)| Response N l
. data
setting
Current value change /Current value change processing

:ON

Ve %
Ve
a v

—

Completion device
(D1+0) ' !

:ON: Only when abnormal completion

Status display device

when complete (D1 + 1) | I

1 scan
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(3) Error content
In the following cases, an abnormal termination occurs, and an error code
is stored in the device specified at the completion status storage device
(D2).
If the completion status storage device (D2) is omitted, no error is detected
and processing is not performed, and therefore caution is advised.

Completion
status * Error cause Remedy
(Error code) (H)

0010 The command request from the PLC CPU to the motion
CPU exceeds the permissible value.
The number of command (D(P).SVST/D(P).CHGA Check the program,

2100 combined) requests issued from the PLC CPU to the and then change to
motion CPU simultaneously is 65 or more, and therefore |the correct sequence
the motion CPU is unable to process. program.

2203 The axis No. specified with the D(P).CHGA command is
illegal.

*: 0000H (normal)

In the following cases, an operation error occurs, the diagnostic error flag
(SMO0) turns ON, and the error code is stored in the diagnostic error register
(SDO).

Error code ~ Error cause Remedy

The specified applicable CPU module is incorrect.

(1) A reserved CPU No. was specified.

4350 (2) An uninstalled CPU No. was specified.

(3) The applicable CPU module first No. /0 No. + 16(n1)
lies outside the 3EOH to 3E3H range.

Cannot be executed at the specified applicable CPU

module. Check the program,
4351 (1) The command name is incorrect. and then change to
(2) An unsupported command was specified at the the correct sequence
applicable CPU module. program.
4352 The number of specified command devices is incorrect.
A device that cannot be used with the specified command
4353 s
has been specified.
4354 A character string that cannot be handled with the

specified command has been specified.

*: 0 (normal)

Appendix - 47



Appendix 6.6 CHGV Speed Change Command
This command is used to change the speed during positioning or during JOG

operation.

[Command symbol] [Execution conditions]

Command

Command

F—— opciav [ [ sD [ ®2 [ On | 02 }—{

Command

Command

F— ooy [ @b [ ) [ @2 | on [ 02 I—{

L—»

DP.cHav 4 }—H—| DP.cHV [ () [ 8D [ 2 }—{*1

paww 1L FHA——————T oo [ en [0 ] @

Device in which completion status is stored

Completion device

(D1+0): Device for which 1 scan is turned ON when command start I
accept processing is complete.

(D1+1): Device for which 1 scan is turned ON when command start
accept error is complete. (D1+0 also turns ON when error complete.) |

L—» Speed setting being changed

Axis No. ("Jn") for which speed changed
Q173DCPU: J1 to J32/Q172DCPU:J1 to J16

The values actually specified

Applicable CPU No. first /O No. + 16

CPU No.2: 3E1H, CPU No.3:
Note: Motion CPUs cannot be assigned to No.1 with multiple CPU configurations.

are as follows.
3E2H, CPU No.4: 3E3H

*1: This command can be omitted if both (D1) and (D2) are omitted.

(1) CHGA command program example
This program is used to change the motion CPU (No.2) axis 1 positioning
speed to 20000 when MO turns ON.

<Example 1> Program if completion device, completion status omitted

MO
|

[
Command
execution
command

[ DP.CHGV H3ET “J1” K20000 —

[RST MO —

Command
execution
command

<Example 2> Program if completion device, completion status used

Mo
|
Command

execution
command

M100

-
[ oP.

CHGV H3E1 “J1” K20000 M100 D100:|—

[RST MO |

Command
execution
command

|

|

Completion|
device

[Normal completion program ]—
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(2) Execution timing
The speed for the specified axis is changed when the CHGV command
execution command turns ON.

Sequence program END e LD
DP.CHGV command execution |_l |_| «
ON

DP.CHGV command

Request data setting
CPU dedicated

transmission Transfer [Transfer
(0.88 ms cycles) l < ,I | I —— 22 I I P I

0. 88ms Response

: data
setting
Speed change :
/Speed change processing
| ON ;

Completion device

(D1 +0) ‘ |

I 1
ON: Only when abnormal completion

Status display device
when complete (D1 + 1)
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(3) Error content
In the following cases, an abnormal termination occurs, and an error code
is stored in the device specified at the completion status storage device
(D2).
If the completion status storage device (D2) is omitted, no error is detected
and processing is not performed, and therefore caution is advised.

Completion
status * Error cause Remedy
(Error code) (H)
0010 The command request from the PLC CPU to the motion Check the program,
CPU exceeds the permissible value. and then change to
2204 The axis No. specified with the D(P).CHGV command is | the correct sequence
illegal. program.

*: 0000H (normal)

In the following cases, an operation error occurs, the diagnostic error flag
(SMO0) turns ON, and the error code is stored in the diagnostic error register
(SDO).

Error code ~ Error cause Remedy

The specified applicable CPU module is incorrect.

(1) A reserved CPU No. was specified.

4350 (2) An uninstalled CPU No. was specified.

(3) The applicable CPU module first No. I/O No. + 16(n1)
lies outside the 3EOH to 3E3H range.

Cannot be executed at the specified applicable CPU

module. Check the program,
4351 (1) The command name is incorrect. and then change to
(2) An unsupported command was specified at the the correct sequence
applicable CPU module. program.
4352 The number of specified command devices is incorrect.
A device that cannot be used with the specified command
4353 s
has been specified.
4354 A character string that cannot be handled with the

specified command has been specified.

*: 0 (normal)
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Appendix 7 Operation Control Programs (Details)

Appendix 7.1 Device Descriptions
Word devices and bit devices are described below.

(1) Word device description

Device description
32-bit 64-bit
16-bit integer | Floating-poi Device No. (n) designation range
integer type nt type
type (n is even (nis even
number) number)
Data register Dn DnL DnF 0 to 8191
Link register Wn WnL Wn:F 0 to 1FFF
Special register SDn SDnL SDnF 0to 2255
Motion register #n #nlL #nF 0 to 12287
10000 to (10000+p-1)2
O: CPU No.
Multiple CPU area (No.1 CPU: 3EO No.2 CPU: 3E1 No.3 CPU:
devices UD\Gn | UDNGnL | UDNGnF | 3p5 " No.4 CPU: 3E3)
It is not possible to specify a CPU No. greater
than the number of multiple CPUs.
Coasting timer - FT - -

*1: Indirect designation is not possible for the 2000 to 2255 range.
*2: p is the number of multiple CPU high speed transmission area user setting areas for each CPU.

(a) An L is added to 32-bit integer type, and an F (for link registers: F) to 64-bit
floating-point type to distinguish them.

(b) The device number is specified with an even number for 32-bit integer type and
64-bit floating-point type. (Device numbers cannot be specified with an odd
number.)

(c) Coasting timer FT counts up every 888 [us]. (The coasting timer is a 32-bit
integer type.)

(2) Bit device description

Device . . .
description Device No. (n) designation range
Input relay Xn/PXn 0to 1FFF '
Output relay Yn/PYn 0 to 1FFF
Internal relay Mn 0 to 12287
10000.0 to (10000+p-1).F™

O: CPU No.
Multiple CPU area UO\Gn (No.1 CPU: 3EO No.2 CPU: 3E1 No.3 CPU:
devices 3E2 No.4 CPU: 3E3)

It is not possible to specify a CPU No. greater

than the number of multiple CPUs.
Link relay Bn 0 to 1FFF
Annunciator Fn 0 to 2047
Special relay SMn 0to 2255™

*1: With input devices (PXn + 0 to PXn + F) assigned to the motion CPU built-in interface (DI), the PXn + 4 to PXn + F range is fixed at
0 and cannot be used. (n = first input number)

*2: p is the number of multiple CPU high speed transmission area user setting areas for each CPU.
*3: Indirect designation is not possible for the 2000 to 2255 range.

(a) If used as batch bit data with DIN and DOUT, n is specified with a multiple of 16.
(b) If using multiple CPU area devices as batch bit data, specify as word devices
without specifying bits.
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(3) Device No. indirect designation
Device Nos. (n) can be designated indirectly for the above word device and bit
device descriptions.
(a) Device No. (n) indirect designation with word device
» Word devices for which device Nos. are designated indirectly cannot be
used.
+ Indirect designation is possible with 16-bit integer type and 32-bit integer type
word devices. The 64-bit floating-point type cannot be used.

<Description example>

Good example

Bad example

#(D10)

#(D(D5))

D(#10L)F

D(#4F)

(b) Device No. (n) indirect designation with operational expression
* Indirect designation is possible with a calculation method using the following
data and operators.

16-bit integer type word devices

32-bit integer type word devices

Usable data —
16-bit integer type constants

32-bit integer type constants
Addition: +
Subtraction: -

Multiplication: *

Usable operators —
Division: /

Remainder: %

Sign inversion: -

» Word devices for which device Nos. are designated indirectly cannot be
used.
* Only a single operator can be used.

<Description example>

Good example

Bad example

#(D10-K5)

#(D(D5)F+K20)

D(#10L%H6L)F

D(#4L<<K2)

*: If performing device No. indirect designation using the results obtained with
other than the above calculations, describe by separating into two blocks as
shown below.

DO = SHORT(ASIN(#0F))
WO = #(D0)

POINT

For details on the multiple CPU high speed transmission area user setting points,
refer to Chapter 2 of the "Q173D(S)CPU/Q172D(S) CPU Motion Controller
Programming Manual (Common Edition)".
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Appendix 7.2 Constant Description

16-bit integer type, 32-bit integer type, and 64-bit floating-point type constants are
described below.

16-bit integer type 32-bit integer type 64-bit floating-point type
Decimal K-2147483648L to K-1.79E+308 to K-2.23E-308,
notation K-32768 to K32767 K2147483647L KO.0,
K2.23E-308 to K1.79E+308
Hexadecimal HO0000000L to
notation HO000 to HFFFF HFFFFFFFFL -

(1) L is added to 32-bit integer type constants, 64-bit floating-point type constants
contain a decimal point and added index portion (E) in order to clearly identify
the data type.

(2) If the data type is omitted, the values will be regarded as the minimum type.

(3) K is added at the beginning if expressed in decimal notation, and H is added if
expressed in hexadecimal notation. K can be omitted.

(4) 64-bit floating-point type constants cannot be expressed in hexadecimal notation.
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Appendix 7.3 Binary Operation
Appendix 7.3.1 Substitution: =

Format (D)=(S) No.;::;)sasm 4

[Usable data]

© Usable data
§ Word device. ' Const.ant . s B E § é ‘_z“ §
2| Bit | 16bit | 32:bit | o4 | A8bit ) 32-bit ) Gabit | 55 1 .38 2280
£ | device | i . floating- | Coasting | integer | integer | floating- S £ m5Q| ag @
o integer | integer - . : Le co|lEca
0N type type (L) point timer type type point T - ox| 8o x
type (F) (KH) | (KH, L) |type (K)| © °c?®loc®
(S) - O O O @) O @) O O - -
(D) - O @) @) - - - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S) Word device/constant/calculation method for which
substitution performed (D) data type
(D) Word device for which the operation result is stored
[Function]
(1) The data value specified with (S) is substituted for the word device specified with (D).
(2) If the (S) and (D) data types differ, the (S) data type is converted to (D) and then substituted.
(If (D) is a 16-bit integer type or 32-bit integer type constant, and (S) is a 64-bit floating-point
type constant, the decimal portion of (S) is cut.)
[Error]

(1) An operation error occurs in the following cases.
* When the (S) data lies outside the (D) data range.
* When either (D) or (S) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which the DO value is substituted for #0
[ #0=D0
#0 | 123 | €— o | 123
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(2) Program in which K123456.789 is substituted for DOL
| DOL = K123456.789

D1 DO
[ 123456 | —— | 123456. 789 |

64-bit floating-point type constants are converted to 32-bit integer type constants
and then substituted.

(3) Program in which the result of adding K123 and #0 is substituted for WO

[ W0 = K123+#0
| 123 |
Wo | 579 | — +
HO | 456 |
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Appendix 7.3.2 Addition: +
Format (S1)+(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 o E 5 é E 5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 c s c s
point timer type type point T - €
@ type | type (L) 353|883
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(81) - O @) @) @) @) O O @) - -
(S2) - O O O O O O O O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Augend data Larger data type
(S2) Addition data of (1) and (S2)
[Function]
(1) Data specified with (S2) is added to data specified with (S1).
(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
operation is performed.
[Error]

(1) An operation error occurs in the following cases.
« Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which the result of adding K123 and #0 is substituted for WO

[ WO = K123 + #0
| 123 |
wo | 579 | — +
H0 | 456 |

(2) Program in which the result of adding #0F and #10 is substituted for DOL
| DOL = #0F + #10

#3 tto #1 #o
| 12345789 |

D1 DO
DOL | 12468 | <

12468. 789 +

#10 123

Addition is performed with the 64-bit floating-point type, the result is converted to a 32-bit
integer type constant and then substituted.
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Appendix 7.3.3 Subtraction: -
Format (S1)-(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B E 5 é E 5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 E mMg5 9| a5 @
] integer | integer int i t t int o5 co|Eca
& type | type (L) poin imer ype ype poin © 2 o %| 56 %
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(81) - O @) @) @) @) @) O @) - -
(S2) - O O O O O O O O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Minuend data Larger data type
(S2) Subtraction data of (S1) and (S2)
[Function]
(1) Data specified with (S2) is subtracted from data specified with (S1).
(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
operation is performed.
[Error]

(1) An operation error occurs in the following cases.
* Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which the result of subtracting #0 from K123 is substituted for WO

| WO = K123 - #0

| 123 |
o | —333 —

#0 | 456 |

(2) Program in which the result of subtracting #10 from #OF is substituted for DOL
| DOL = #OF - #10

#3 #2 #1 #0
| o 12345.789 |

D1 DO
DOL | 12222 | <

12222. 789 i

%10 123

Subtraction is performed with the 64-bit floating-point type, the result is converted to a 32-bit
integer type constant and then substituted.
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Appendix 7.3.4 Multiplication: *
Format (S1)(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device Constant 5 o 55 é,—g £
) o i i o S8 21xc
2| Bit | 1e.pit | 32bit | O4Pit | 16-bit | 32-bit ) 64bit | FS 1. 9B) E3
£ | devi . . floating- | Coasting | integer | integer | floating- 5 £ M5 Q| a5 @
° evice | integer | integer . . . o5 g5 25
N type | type (L) point timer type type point © o % g o x
P P type (F) (KIH) | (KIH,L) | type (K)| © v |500
(s1) - O @) @) @) @) @) O O - -
(S2) - O O O O O O O O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type

[Function]

[Error]

(S1)

Factor data

Larger data type

(S2)

Multiplication data

of (S1) and (S2)

(1) Data specified with (S1) is multiplied by data specified with (S2).

(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the

operation is performed.

(3) The motion SFC program processed the multiplication result with the type specified at (2). An
overflow occurs if the multiplication result exceeds the range for numerical values processed

with each type, however, an operational error does not occur.

By converting setting data with a type conversion command, overflows can sometimes be

prevented. (See program examples (3), (4).)

(1) An operation error occurs in the following cases.

« Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the

range.
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[Program example]
(1) Program in which the result of multiplying #0 by K123 is substituted for WO

| WO = K123 * #0
| 123
Wo | 56088 | —m—o—o *

g0 | 456 |

(2) Program in which the result of multiplying #10 by #0F is substituted for DOL

[ DOL = #OF * #10
#3 #2 #1 #0
| ©1234h.789 \
D1 DO ' %
DOL[ 1518532 |-l
#10 123

Multiplication is performed with the 64-bit floating-point type, the result is converted to a 32-bit
integer type constant and then substituted.

(3) Program in which the result of multiplying #10 by #0 is substituted for WOL

[ WOL = #0 * #10
#0 | 12345
VL WO (4B6F6)— (HTFBERG) (H3039)
WOL|  -18698 | - *
#10 | 678
(H02A6)

Both setting data items are 16-bit integer type, and therefore the multiplication result is

processed as 16-bit integer type.
An overflow occurs, and the operation result is the latter 16 bits of the multiplication result.

(4) Program in which #0 and #10 are converted to 32-bit integer type, and the multiplication result

is substituted for WOL
|

[WOL = LONG(#0) * LONG(#10)
LONG (#0) | 12345 |
W1 WO (HOO?FB6F6) (H00003039)
WOL| 8369910 | < *
LONG (£10) | 678
(H000002A6)

Even if the device value is the same as program example (3), the multiplication result is
processed as a 32-bit integer type with the type conversion command, and therefore no

overflow occurs.
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Appendix 7.3.5 Division:/
Format (S1)/(S2) No. of basic 4
steps
[Usable data]
© Usable data
A — - — [ —
3 Word dewce. . Const.ant . S o 5 § 2 .5
2| Bit | 1e.pit | 32bit | O4Pit | A6-bit - 32-bit | 64bit | FS ) .38 587
£ | devi . . floating- | Coasting | integer | integer |floating-| = E m5o|(ag5Q
° evice | integer | integer . . . o5 g5 25
N type | type (L) point timer type type point © o % g o x
ype (VP type (F) (KIH) | (KIH, L) | type (K) | © co|go0
(S1) - O O @) @) @) @) O O - -
(82)| - O O O O O O O O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(81 ) Divisor data Larger data type
(S2) Division data of (S1) and (S2)

[Function]

[Error]

(1) Data specified with (S1) is divided by data specified with (S2) to obtain the quotient.

(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
operation is performed.

(1) An operation error occurs in the following cases.
* When (S2)is 0
+ Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]

(1) Program in which K456 is divided by #0, and the quotient is substituted for W0

| WO = K456 / #0
456
Wo — /
#0 123

(2) Program in which #0F is divided by #10, and the quotient is substituted for DOL
| DOL = #0F / #10

#3 #2 #1 #0
| L 12345789 |
D1 DO
:OD 003722653 /
#10 123

Division is performed with the 64-bit floating-point type, the quotient is converted to a 32-bit
integer type constant and then substituted.
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Appendix 7.3.6 Remainder: %
Format (S1)%(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 o E 5 é [ 5
o . - - - - =35 ©
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
@ integer | integer . . . S cEs|lgcsa
N type | type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
(S1) - O O - O O O - @) - -
(82) - O O = O O O - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Divisor data Larger data type of (S1)
(S2) Division data and (S2) (integer type)

[Function]

[Error]

(1) Data specified with (S1)is divided by (S2) to obtain the remainder

(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the

operation is performed.

(1) An operation error occurs in the following cases.
* When (S2)is 0

* Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the

range.

[Program example]
(1) Program in which K456 is divided by #0, and the remainder is substituted for W0

| W0 = K456 % #0

456

Wo

87

%

# |

123
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Appendix 7.4  Bit Operation
Appendix 7.4.1 Bit inversion (complement): ~
Format ~(S) No. of basic 2
steps
[Usable data]
© Usable data
A — - — O —
_i Word dewce. ' Const.ant . s 2 5 § % 5 §
£ | Bit | 16bit | 32bit | SO | A8bit ) 32-bit ) Gabit | 55 1 .28 220
£ | device | ; . oating- | Coasting | integer | integer | floating- S £ M5 Q| o5 @
o integer | integer . . ; Lo cEo|EcSca
n type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c?®loc®
(S) - O @) - @) @) @) - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S) Data for which bit inversion is performed (.S) data type
(integer type)

[Function]

(1) Obtains the bit inversion value for data specified with (S).

[Error]

(1) An operation error occurs in the following cases.
* When (S) is an indirect designation device, and the device No. lies outside the range.

[Program example]
(1) Program in which the #0 bit inversion value is obtained, and then substituted for DO

[DO = ~#0

5

bl
Do |1
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Appendix 7.4.2 Bit logical product: &
Format (S1)&(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 o E 5 é E 5
. - - - - ] ©
2| Bit | 16bit | 32-bit ﬂ64 bit | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 co|Eca
) type type (L) point timer type type point T - ox| &0 x
type (F) (KMH) | (K/H, L) |type (K) | © °c®loc®
(S1) - O @) - @) @) @) - @) - -
(82) - O O = O O O - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Data for which a logical product operation is performed for | Larger data type of (S1)
(S2) each bit and (S2) (integer type)
[Function]
(1) Obtains the logical product for each bit for data specified with (S1) and data specified with
(S2).

(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
operation is performed. When doing so, conversion is performed with symbols, and therefore
caution is advised.

[Error]
(1) An operation error occurs in the following cases.
* Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which the logical product of #0 and #1 is obtained, and then substituted for DO

| DO = #0 & #1 |
bls b0
#0  {oJoft[ofo]t]oft]ofo[t]1]o[]o]o]
b15 0
D0 [oJo]tfojo]ofo[t]ofo[t]o]o[t]o]o] s &
b15 b0
#1 |00\1\0\1\0\0\1\0\0\1\0\0\1\0\0|
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Appendix 7.4.3 Bit logical sum: |
Format (S1)1(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device Constant S . 55 g 55
2| Bit | 16-bit | 32:bit | O4Pit | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . floating- | Coasting | integer | integer |floating-| = £ mMg5 9| a5 @
] integer | integer ; . ] o5 co|Eca
N type | type (L) point timer type type point © ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(S1) - O O - O O O - @) - -
(82) - O O = O O O - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Data for which a logical sum operation is performed for | Larger data type of (S1)
(S2) each bit and (S2) (integer type)

[Function]
(1) Obtains the logical sum for each bit for data specified with (S1) and data specified with (S2).

(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
operation is performed. When doing so, conversion is performed with symbols, and therefore
caution is advised.

[Error]
(1) An operation error occurs in the following cases.
* Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which the logical sum of #0 and #1 is obtained, and then substituted for DO

| DO = #0 | #1 |
bl5 b0
#0  {oJoft[ofo]t]oft]ofo[t]1]o]]o]o]
b15 b0
DO {ofoft]o]t]t]o[t]ofo[t]1]o]t]o]o | mmmmn |
b15 b
#1 |00\1\0\1\0\0\1\0\0\1\0\0\1\00|
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Appendix 7.4.4 Bit exclusive logical sum: *
Format (STNS2) No. of basic 4
steps
[Usable data]
© Usable data
A — W - — [ —
§, ord dewce. . Const.ant . s E 5 § % 5 .5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 co|Eca
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
(S1) - O O - O O O - @) - -
(82) - O O = O O O - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Data for which an exclusive logical sum operation is Larger data type of (S1)
(S2) performed for each bit and (S2) (integer type)
[Function]
(1) Obtains the exclusive logical sum for each bit for data specified with (S1) and data specified
with (S2).

(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
operation is performed. When doing so, conversion is performed with symbols, and therefore
caution is advised.

[Error]
(1) An operation error occurs in the following cases.
* Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which the exclusive logical sum of #0 and #1 is obtained, and then substituted for

DO
| DO = #0 " #1 |
b15 b0
N 0000000O0ANGA0]
b15 b0 R
L 00000 00000ACO00 R e
b15 b0
#1 |00\1\0\1\0\0\1\0\0\1\0\0\1\0\0|
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Appendix 7.4.5 Bit right shift: >>
Format (S1)>>(S2) No. of basic 4
steps
[Usable data]
© Usable data
- W - - o —
i > d:\:c: 16-bi C;zs;.ant 64-bi S s Tolgis
2| Bit | 16bit | 32.bit | OOt .| 6-bit | 32-bit bt | 53 1281527
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 E mMg5 9| a5 @
] integer | integer ; . ] o5 co|Eca
N type | type (L) point timer type type point © o x| 50 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(S1) - O O - O O O - @) - -
(82) - O O = O O O - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type

[Function]

[Error]

(1)

Data for which a right shift is performed

(S1) data type

(S2)

Number of right shifts

(integer type)

(1) Data specified with (S1) is shifted to the right by the number of times in the data specified with

(S2).

(2) If the uppermost bit of (S1) is 1, 1 is entered for the uppermost bit in the right shift result. If the
uppermost bit of (S1) is 0, 0 is entered for the uppermost bit in the right shift result.

(3) The result is 0 when (S1) is a 16-bit integer type, and (S2) is negative number or 16 or higher.

(4) The resultis 0 when (S1) is a 32-bit integer type, and (S2) is negative number or 32 or higher.

(1) An operation error occurs in the following cases.
* Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the

range.

[Program example]
(1) Program in which #0 is shifted two bits to the right, and then substituted for DO

[ DO = #0 >> K2

5

b0

bl
Do |o

0‘0‘0‘1‘0‘0‘1‘0‘1‘0‘0‘1‘1‘0‘44— #0

b0

bl5
|0

o[ foJo[t[o[]olo[x]]o1]ofo}
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Appendix 7.4.6 Bit left shift: <<
Format (S1)<<(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device Constant 5 o 55 :.%':E 5
. Iy Iy Y o S s 21%s58
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ mMg5 9| a5 @
] integer | integer ; . ] o5 co|Eca
N type | type (L) point timer type type point © o x| 50 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(S1) - O O - O O O - O - -
(82) - O O = O O O - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type

[Function]

[Error]

(1)

Data for which a left shift is performed

(S1) data

(S2)

Number of left shifts

(integer type)

(1) Data specified with (S1) is shifted to the left by the number of times in the data specified with

(S2).

(2) 0 is entered for the lowermost bit in the left shift result.

(3) The result is 0 when (S1) is a 16-bit integer type, and (S2) is negative number or 16 or higher.

(4) The result is 0 when (S1) is a 32-bit integer type, and (S2) is negative number or 32 or higher.

(1) An operation error occurs in the following cases.
* Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the

range.

[Program example]
(1) Program in which #0 is shifted one bit to the left, and then substituted for DO

[DO = #0 << K1

b15
DO |o|1|o|o|1|o|1|o|o|1|1|o|1|o|o

b0

0 blb
o] 4= 50 [JTELLFL TR
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Appendix 7.5 Bit Device Status
Appendix 7.5.1 ON (contact A): (none)
Format (S) No. of basic 2
steps
[Usable data]
© Usable data
A= - — O —
K Word device Constant s o 5 s 2E s
. o i o o S8 21w c?
2| Bit | 1ewbit | 32-bit | O+PI | A8bit ) 32-bit ) Gabit | 55 1 .38 2280
£ | device | i . floating- | Coasting | integer | integer | floating- S £ m5Q| ag @
] integer | integer . . : o5 c6|Ecsa
0N type type (L) point timer type type point T - ox| 8o x
type (F) (KH) | (KH, L) |type (K)| © °c®lo°®
)| O - - - - - - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S) Bit device used for bit conditional expression Logical type (trueffalse)

[Function]
(1) When the bit device specified with (S) with the bit conditional expression is ON(1), true is
returned, and when OFF(0), false is returned.

[Error]
(1) An operation error occurs in the following cases.
* When (S) is an indirect designation device, and the device No. lies outside the range.

[Program example]
(1) Program in which M100 is set when either MO or X0 is ON(1)

[ SET M100 = MO + X0
(True) MO III (True)

M100 — +
X0 (False)
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Appendix 7.5.2 OFF (contact B): !
Format (S) No. of basic 2
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 o E 5 é E 5
(=} . - - - - ] ©
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 E mMg5 9| a5 @
] integer | integer ; . ] o5 co|Eca
»n type | type (L) point timer type type point © ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
)| O - - - - - - - - : :
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S) Bit device used for bit conditional expression Logical type (true/false)

[Function]
(1) When the bit device specified with (S) with the bit conditional expression is OFF(0), true is
returned, and when ON(1), false is returned.

[Error]
(1) An operation error occurs in the following cases.
* When (S) is an indirect designation device, and the device No. lies outside the range.

[Program example]
(1) Program in which M100 is reset when MO is OFF(0)

| RST M100 = IMO

Moo [0 | e=——— 1m0 [ o | (True)
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Appendix 7.6 Bit Device Control
Appendix 7.6.1 Device set: SET
Format SET(D)=(S) No. of basic 4
steps
[Usable data]
© Usable data
A= - — () —
K Word dewce. ' Const.ant . s 2 5 § % 5 §
2| Bit | 16bit | 32:bit | o4 | 1e-bit | 32-bit | 6dbit | F5 .38 27
B : . . floating- | Coasting | integer | integer |floating-| 3 E M5 9| a5 0
i | device | integer | integer . ) . o5 T = T =
by type | type (L) point timer type type point w2 3 g 5%
yee |V type (F) (KH) | (KIH, L) | type (K) | © R
O] © - - - - - - - - : :
(S) @) - - - - - - - - @) @)
*1: Writing is not possible for PX, and therefore cannot be used for (D). O: Setting possible

*2: M2001 to M2032 cannot be used for (D).

[Setting data]

Setting data Details Resultant data type
(D) Bit data for which device setting is performed . .
— - - - —— Bit logical type
(S) Condition data which determines whether device setting is (true/false)
performed

[Function]
(1) Sets bit data specified with (D) when the data specified with (S) is true.

(2) (S) can be omitted. The format is "SET(D)" at this time, and device setting is performed
unconditionally.

(3) If set as a transition condition in the last block of the transition program, the data true/false
specified with (S) is returned as logical type data. In this case, (S) cannot be omitted.

[Error]
(1) An operation error occurs in the following cases.

* When either (D) or (S) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which M100 is set when either MO or X0 is 1
[ SET M100 = MO + X0

MO
(True)

M100 — +
0
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(2) Program in which M100 is set when #0 and DO match

| SET M100 = #0 == DO

#0 100
(True)
M100 — ==
DO 100
(3) Program in which YO0 is set unconditionally
[ SET Y0
10
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Appendix 7.6.2 Device reset: RST
Format RST(D)=(S) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 o E 5 é E 5
o . - - - - = ©
2| Bit | 16bit | 32-bit ﬂ64 bit | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 co|Eca
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
©| © - - - - - - - - : :
(S) @) - - - - - - - - O @)
*1: Writing is not possible for PX, and therefore cannot be used for (D). O: Setting possible
*2: M2001 to M2032 cannot be used for (D).
[Setting data]
Setting data Details Resultant data type
(D) Bit data for which device resetting is performed . )
— - - - - Bit logical type
(S) Qondltlon data which determines whether device resetting (trueffalse)
is performed

[Function]
(1) Resets bit data specified with (D) when the data specified with (S) is true.

(2) (S) can be omitted. The format is "RST(D)" at this time, and device resetting is performed
unconditionally.

(3) If set as a transition condition in the last block of the transition program, the data true/false
specified with (S) is returned as logical type data. In this case, (S) cannot be omitted.

[Error]
(1) An operation error occurs in the following cases.
* When either (D) or (S) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which M100 is reset when either MO or X0 is 1
| RST M100 = MO + X0

MO
(True)

MI00 [0 ] +
0
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(2) Program in which M100 is reset when #0 and DO do not match

[ RST M100 = #0 != DO

#0 100
M100 |I| — ! = (True)
DO 200

(3) Program in which YO is reset unconditionally

[ RST YO

w [
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Appendix 7.6.3 Device output: DOUT
Format DOUT (D),(S) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B E5 é §5
2| Bit | 1ebit | 32bit | O4PH | 16-bit | 32-bit | 6dbit | FS .38 27
£ | devi . . floating- | Coasting | integer | integer | floating- 5 £ m5o|(ag5Q
® evice | integer | integer . . . o5 g5 25
) type type (L) point timer type type point T - o % g o X
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
®| O - - - - - - - - - -
(8) - O O - O O O - O - -
*1: PX and special relays cannot be used for (D). O: Setting possible
*2: The range including M2000 to M2127 cannot be used for (D).
[Setting data]
Setting data Details Resultant data type
(D) Output destination bit data )
Batch bit
(S) Output source data
[Function]
(1) Outputs bit data specified with (S) to bit data specified with (D).
(2) Device Nos. for bit data specified with (D) are specified in multiples of 16.
(3) If the (S) type is 16-bit integer type, (S) data is output sequentially from the lowermost bit in 16
points beginning with the bit device specified with (D).
(4) If the (S) type is 32-bit integer type, (S) data is output sequentially from the lowermost bit in 32
points beginning with the bit device specified with (D).
[Error]

(1) An operation error occurs in the following cases.
* When either (D) or (S) is an indirect designation device, and the device No. lies outside the
range.
* When (D) is an indirect designation device, and the device No. is not a multiple of 16.

[Program example]
(1) Program in which DO data is output to YO to YF.

[ DOUT Y0,D0

YE Y0 bls bo
[eloftfofofefr]rfofololof[1]t]t] b= D0 {o]o]t]o]o]t]1]tJofofoJo]rr]r]1]
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Appendix 7.6.4 Device input: DIN
Format DIN (D),(S) N°'s‘::§:5'° 4
[Usable data]
© Usable data
A — W - — [} —
3 ord dewce. . Const.ant . S o 5 § 2 .5
(=} . - - - - ] ©
2| Bit | 16-bit | 32:bit | O4Pit | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . floating- | Coasting | integer | integer |floating-| = £ mMg5 9| a5 @
] integer | integer ; . ] o5 co|Eca
»n type | type (L) point timer type type point © ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(D) - O @) - - - - - - - -
s)| © - - - - - - - - - -

QO: Setting possible

[Setting data]

Setting data Details Resultant data type
(D) Input destination data (D) data type
(S) Input origin bit data (integer type)

[Function]
(1) Inputs bit data specified with (S) to data specified with (D).

(2) Device Nos. for bit data specified with (S) are specified in multiples of 16.

(3) If the (D) type is 16-bit integer type, (D) data is input sequentially from the lowermost bit in 16
points beginning with the bit device specified with (S).

(4) If the (D) type is 32-bit integer type, (D) data is input sequentially from the lowermost bit in 32
points beginning with the bit device specified with (S).

[Error]
(1) An operation error occurs in the following cases.
* When either (D) or (S) is an indirect designation device, and the device No. lies outside the

range.
* When (S) is an indirect designation device, and the device No. is not a multiple of 16.

[Program example]
(1) Program in which X0 to XF data is input to DO.

[ DIN DO,X0

bl5 b0 XF X0
0 [JTEETTTFFREAITT] 4= [FEFFLTTERERIITT
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Appendix 7.6.5 Bit device output: OUT
Format OUT (D) = (S) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B E 5 _é E 5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer int i t t int o5 co|Eca
] type | type (L) poin imer ype ype poin T = o x| 50 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
@] O - - - - - - - - - -
S)| O - - - - - - - - O
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
(D) Bit device for which device output is performed Bit
(S) Device output conditions data
[Function]
(1) Bit devices specified with (D) are set when the data specified with (S) is true, and bit devices
specified with (D) are reset when the data specified with (S) is false.
(2) If set as a transition condition in the last block of the transition program, the data true/false
specified with (S) is returned as logical type data.
(3) (S) cannot be omitted.
[Error]

(1) An operation error occurs in the following cases.
* When either (D) or (S) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which M100 turns ON when MO is ON, and turns OFF when MO is OFF.

[ OUT M100 = MO |

(2) Program in which M100 turns ON when both MO and M1 are ON, and turns OFF in all other
cases.

[ OUT M100 = MO * M1 |

(3) M100 turns ON when the DO and D2000 values match, and turns OFF when they do not.
[ OUT M100 = (DO == D2000) |
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Appendix 7.7 Logical Operations
Appendix 7.7.1 Logical affirmation: (none)
Format (S) No. of basic )
steps
[Usable data]
© Usable data
§ Word device Constant g . TS g 55
g’ Bit 16-bit | 32-bit ﬂ64'!°'t . .16'b't .32'b't 64'?’“ EE =22 %2 ?
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 £E |m5 Q| a5 @
] integer | integer . . - o5 c6|Ecsa
n type | type (L) point timer type type point © - ox| 8o x
type (F) (KMH) | (KH, L) | type (K) | © °celo°®
(S) O - - - - - - - - O O

[Setting data]

[Function]

O: Setting possible

Setting data

Details

Resultant data type

(S)

Data for which logical affirmation is performed

Logical type (true/false)

(1) Returns logical type data true/false specified with (S) as is. (Logical affirmation)

[Error]

(1) An operation error occurs in the following cases.
* When (S) is an indirect designation device, and the device No. lies outside the range.

[Program example]
(1) Program in which M100 is set when either MO or X0 is ON(1)

[ SET M100 = MO + X0

(True) MO III (False)
M100 — +

10 (Tre)
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Appendix 7.7.2 Logical negation: !
Format (S) No. of basic 2
steps
[Usable data]
© Usable data
- - — () —
3 Word dewce. . Const.ant . S o 5 § 2 .E
2| Bit | 1ebit | 32:bit | O4Pit | 16-bit | 32-bit | 64bit | 55 ) . 3B ) E30
£ | devi . . floating- | Coasting | integer | integer |floating-| 3 E mg5 9| a5 @
° evice | integer | integer . . . o5 ca|lgcs
»n type | type (L) point timer type type point © ox| 50 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(S) @) - - - - - - - - O O
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S) Data for which logical negation is performed Logical type (true/false)

[Function]
(1) Performs logical negation for data specified with (S).

[Error]
(1) An operation error occurs in the following cases.
* When (S) is an indirect designation device, and the device No. lies outside the range.

[Program example]

(1) Program in which M100 is set when "either MO or X0 is ON(1)" (when both MO and X0 are
OFF(0))

| SET M100 = (MO + X0) |

(True) ! (False) MOlII (False)
M100 < N
(False)
o]
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Appendix 7.7.3 Logical product: *
Format (81 )*(82) NO.S(:::::SIC 4
[Usable data]
© Usable data
§ Word device Constant s TS [ TS
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | ; . oating- | Coasting | integer | integer |floating-| 3 E mMg5 9| a5 @
° integer | integer . . : L5 co| Eca
n type | type (L) point timer type type point T o %| 56 %
type (F) (KH) | (KH, L) |type (K)| © R
sn| © - - - - - - - - O O
(s2)| O - - - - - - - - o

[Setting data]

[Function]

QO: Setting possible

Setting data

Details

Resultant data type

(S1)

(S2)

Data for which logical product operation is performed

Logical type (true/false)

(1) Obtains the logical product for data specified with (S1) and data specified with (S2).

[Error]

(1) An operation error occurs in the following cases.
* When (S) is an indirect designation device, and the device No. lies outside the range.

[Program example]
(1) Program in which M100 is set when both MO and X0 are 1

[ SET M100 = MO * X0

M100 —
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Appendix 7.7.4 Logical sum: +
Format (S1)+(S2) No.stzzsssic 4

[Usable data]

© Usable data
A — - — [ —
K Word dewce. . Const.ant . S o 5 § 2T .5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
integer | integer ] . . o
°’ 9 9 t | t t t t | =8 SS|ESS
&H type | type (L) poin imer ype ype poin T .= o x| 50X
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(S1) @) - - - - - - - - @) @)
(S2) @) - - - - - - - - @)
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
S1
ESZ; Data for which logical sum operation is performed Logical type (true/false)

[Function]
(1) Obtains the logical sum for data specified with (S1) and data specified with (S2).

[Error]
(1) An operation error occurs in the following cases.
» Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the

range.

[Program example]
(1) Program in which M100 is set when either MO or X0 is 1

[ SET M100 = MO + X0

MO
(True)

[ o ]
M100 — +
0
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Appendix 7.8 Comparison Operations
Appendix 7.8.1 Match: ==
Format (81)==(S2) No. of basic 4
steps
[Usable data]
© Usable data
A= - — O —
K Word dewce. ' Const.ant . s o 5 § 2E §
2| Bit | 1e.it | 32-bit | O4Pit | A6-bit - 32-bit | 64bit | FS ) .38 527
£ | devi . . floating- | Coasting | integer | integer |floating-| 3 E mn59| a5 o
kT evice | integer | integer : . : L5 ca ca
0N type type (L) point timer type type point T - o % g o X
type (F) (KH) | (KH, L) |type (K)| © °c®lo°®
(S1) - O @) @) @) @) @) O O - -
(S2) - O @) @) @) @) @) O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type

[Function]

(1) Data specified with (S1) is compared with data specified with (S2), and the result is true if they
match.

(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the

[Error]

(81)

(S2)

Data for which comparison is made

Logical type (true/false)

comparison is made.

(1) An operation error occurs in the following cases.

+ Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the

range.

[Program example]
(1) Program in which a comparison is made when #0 and DO match

[ #0 =

=DO0

#0 |

100

(True) G ——

Do |

100
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Appendix 7.8.2 Mismatch !=
Format (S1)=(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B 55 é 55
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 E mMg5 9| a5 @
] integer | integer int i t t int o5 co|Eca
N type |type (L) | PO imer ype ype poin © 2 o %| 56 %
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(81) - O O O O o O O @) - -
(S2) - @) O O O O O O @) - -
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
S1
ESZ; Data for which comparison is made Logical type (true/false)
[Function]
(1) Data specified with (S1) is compared with data specified with (S2), and the result is true if they
do not match.
(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
comparison is made.
[Error]

(1) An operation error occurs in the following cases.
» Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which a comparison is made when #0 and DO do not match

[ #0 1= DO

(True) G — | =
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Appendix 7.8.3 Less than: <
Format (S1)<(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B E 5 é E 5
2| Bit | 1e.pit | 32bit | O4Pit | A6-bit - 32-bit | 64bit | FS ) .38 587
£ | device | integer | integer floating- | Coasting | integer | integer | floating- 3 E mMg5 9| a5 @
3 ty[?e typeg(L) point timer type type point =2 S| 568
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(81) - O O O @) O @) O @) - -
(82) - O O O O O O O @) - -
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
S1 i
(1) Data for which comparison is made Logical type
(S2) (true/false)
[Function]
(1) If the data specified with (S1) is less than the data specified with (S2), the result is true.
(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
comparison is made.
[Error]

(1) An operation error occurs in the following cases.
» Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which a comparison is made to determine whether #0 is less than DO

[ #0 < DO
HO | 10 |
(True) G —— <
Do | 20 |
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Appendix 7.8.4 Less than or equal to: <=
Format (S1)<=(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B E5 é 55
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 E mMg5 9| a5 @
] integer | integer int i t t int o5 co|Eca
& type | type (L) poin imer ype ype poin © 2 o %| 56 %
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(81) - O O O O o @) O @) - -
(82) - O O O O O O O O - -
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
S1
ESZ; Data for which comparison is made Logical type (true/false)
[Function]
(1) If the data specified with (S1) is less than or equal to the data specified with (S2), the result is
true.
(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
comparison is made.
[Error]

(1) An operation error occurs in the following cases.
» Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which a comparison is made to determine whether #0 is less than or equal to DO

[ #0 <= DO |
HO | 10 |
(True) G — <=
Do | 20 |
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Appendix 7.8.5 Greater than: >
Format (S1)>(S2) No. of basic 4
steps
[Usable data]
© Usable data
A — - — [ —
3 Word dewce. . Const.ant . S E 5 § % g .5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 E mMg5 9| a5 @
] integer | integer ; . ] o5 co|Eca
N type | type (L) point timer type type point © ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(81) - O O O O @) O O @) - -
(82) - O O O O O O O @) - -
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
S1
ESZ; Data for which comparison is made Logical type (true/false)
[Function]
(1) If the data specified with (S1) is greater than the data specified with (S2), the result is true.
(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
comparison is made.
[Error]

(1) An operation error occurs in the following cases.
» Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which a comparison is made to determine whether #0 is greater than DO

[#0 > DO |
HO | 400 |
Do | 20 |
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Appendix 7.8.6 Greater than or equal to: >=
Format (S1)>=(S2) No. of basic 4
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B E5 _é §5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer int i t t int o5 co|Eca
by type | type (L)|  PO" imer ype ype poin © 2 o %| 56 %
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
(81) - O O O O O O O @) - -
(82) - O O O O O O O @) - -
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
S1
ESZ; Data for which comparison is made Logical type (true/false)
[Function]
(1) If the data specified with (S1) is greater than or equal to the data specified with (S2), the result
is true.
(2) If the (S1) and (S2) data types differ, conversion is made to the larger of the two and then the
comparison is made.
[Error]

(1) An operation error occurs in the following cases.
» Either (S1) or (S2) is an indirect designation device, and the device No. lies outside the
range.

[Program example]
(1) Program in which a comparison is made to determine whether #0 is greater than or equal to

DO
[ #0 >= DO |
HO | 400 |
(True) g —— > =
Do | 20 |
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7.9 Dedicated Motion Functions (CHGV/CHGT)

Appendix 7.9.1 Speed change request: CHGV

Format CHGV((S1),(S2)) No- of basic 4
steps
[Usable data]
© Usable data
A= - — O —
K Word device Constant s o 5 s 2E s
. o i o o S8 21w c?
£ | Bit | 16bit | 32bit | SO | A8bit ) 32-bit ) Gabit | 55 1 .38 2280
£ | device | i . oating- | Coasting | integer | integer | floating- S £ m5Q| ag @
] integer | integer . . : o5 c6|Ecsa
0N type type (L) point timer type type point T - ox| 8o x
type (F) (KH) | (KH, L) |type (K)| © °c?®loc®
(S1) - - - - - O - - - - -
(S2) - O @) - - @) O - O - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Axis No. for which speed change request is made
(S2) Specified speed

[Function]

(1) Speed change is performed using the following procedure.
(a) The speed change accepting flag (M2061 to M2092) corresponding to the axis specified
with (S1) is turned ON.
(b) The speed of the axis specified with (S1) is changed to the speed specified with (S2).
(c) The speed change accepting flag is turned OFF.

(2) The range of axis Nos. that can be set for (S1) is as follows.

Q172DSCPU Q173DSCPU
1to 16 1to 32

When performing interpolation control, set one of the interpolation axes. If performing linear
interpolation control, speed change is performed based on the positioning speed designation
method set in the servo program.

Positioning speed

designation method Operation

Composite speed The speed is changed so that the composite speed becomes the
designation speed specified with (S2).

The speed is changed so that the major axis speed becomes the
speed specified with (S2).

Maijor axis reference

Reference axis speed The speed is changed so that the reference axis speed becomes the
designation speed specified with (S2).
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(3) Operation is performed as follows based on the designated speed symbol set for (S2).

Designated speed symbols Operation
Positive Speed change
0 Temporary stop
Negative Reversa

(4) The range for the designated speed that can be set for (S2) is as follows.

(a) Real mode

mm inch degree PLS
Setting Unit Setting Unit Setting Unit Setting Unit
range range range range
-3 *1
Sﬁ:ﬁde 0to x102 0to x10°3 0to ) *10 . 0to BLS/s
requgst 600000000 | mm/min | 600000000 | inch/min | 2147483647 eg’ies Ml 2147483647
3 *1
Reversal “Ato %102 “Ato x10°3 Ato 107 1 BLS/s
request | -600000000 | mm/min |-600000000 | inch/min | -2147483647 degries’m' -2147483647

*1: If the degree axis speed 10 times designation is enabled in the fixed parameters, the unit will be x102 [degrees/min].

(b) Virtual mode

PLS
Setting Unit
range
Speed
Oto
change | 5147483647 | PLS/s
request
Reversal -1to
request | -2147483647| FLS/S

(5) The speed changed with the CHGV command is valid only for servo programs that have been
started.

(6) Speed change is not performed when deceleration of the axis specified with (S1) is stopped.

(7) Speed change is not performed if the axis specified with (S1) is currently subject to speed/torque
control.
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(8) By specifying a negative speed during startup and then issuing a speed change request, the
axis starts to decelerate from that point onward, and is able to return in the reverse direction
when deceleration is complete. The following operations are performed with servo commands.

Control mode Servo command Operation

[ABS—1] [INC—1]

[ABS—2| [INC—2]

Linear control

[ABS—3] [INC—3|

The travel direction is reversed when deceleration is

|ABS*4| | INC*4| complete, the axis returns to the positioning start point
at the specified absolute value for speed, and then
Circular ABS INC stops (standby). When performing circular
interpolation CIRCULAR CIRCULAR ||interpolation, the axis returns in a circular locus.
control
| FEED-1||FEED-2]
Fixed feed

FEED-3
CPSTART1
The travel direction is reversed when deceleration is
Constant speed CPSTART2 complete, the axis returns to the previous point at the
control CPSTART3 (ssrizﬁiggs)absolute value for speed, and then stops
CPSTART4
Speed control
(I? The travel direction at the specified absolute value for
speed when deceleration is complete is reversed.
2?)eed control VVE The axis does not stop until a stop command is input.
Speed/position | 75F1 /PR [VPSTART]
control
Fixed-pitch feed
control PFSTART Reversal is not possible.

Fixed position The request is deemed to be a normal speed change

request.
stop speed PVF A minor error [305]* occurs, and speed is controlled at

control -
the speed limit value.
Speed switching
control VSTART
JOG operation
High-speed The speed cannot be changed. A minor error [310]*
oscillation occurs.
Zeroing ZERO The speed cannot be changed. A minor error [301]

occurs.

*.

Minor error [301]: Speed change was performed during zeroing.
Minor error [305]: The set speed lies outside the 0 to speed limit value range.
Minor error [310]: Speed change was performed during high-speed oscillation.

[Control details]
(a) If the speed is changed to a negative speed, the control indicated in the above table is
performed based on the control mode during startup.

(b) The command speed when returning is the change speed absolute value.
(c) The status when the axis is standing by at the return position is as follows.
1) Signal status

+ Start accept (M2001+n) ON (no change to before CHGV
execution)

+ Positioning start complete (M2400+20n) ON (no change to before CHGV
execution)

+ Positioning complete (M2401+20n) OFF

* In-position (M2402+20n) ON

» Command in-position (M2403+20n) OFF

» Speed change "0" accepting flag (M2240+n) ON
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2) If starting again, change the speed to a positive speed.
3) If terminating positioning, turn the stop command ON.
4) If a negative speed change is performed again, it is ignored.

(d) Operation is as follows if during reversal in speed control mode.

1) If returning the travel direction again, change the speed to a positive speed.

2) If stopping, turn the stop command ON.

3) If a negative speed change is performed again, speed change is performed in the reversal
direction.

(e) Changes to negative speeds are not performed for axes for which the stroke limit is disabled.

[Error]
(1) An operation error occurs in the following cases, and speed change is not performed.
* When the (S1) designated axis No. lies outside the range.
* When (S2) is an indirect designation device, and the device No. lies outside the range.

(2) A minor error occurs in the following cases, and speed change is not performed.
* When zeroing is performed for the axis specified with (S1). (Minor error: 301)
* When changes to negative speeds are performed for axes for which the stroke limit is disabled.
(Minor error: 310)

POINT

Speed changes are ignored even if performed when the axis specified with (S1)
is decelerating.
No error occurs at this time.

(3) A minor error occurs in the following case, and control is performed at the speed limit value.
* When the absolute value for the speed specified with (S2) is greater than the speed limit
value. (Minor error: 305)

POINT

If the negative change speed absolute value exceeds the speed specified in the
servo program during constant speed control, reversal control is performed at the
speed specified in the program (speed clamp control for speed change during
constant speed control). No error occurs at this time.
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[Program example]
(1) Program in which the axis 2 positioning speed is changed
[ CHGV(K2,K10) |

(2) Reversal program in which the axis 1 positioning speed is changed to a negative value
[ CHGV(K1,K-1000) |

The operation when a reversal request is made when performing constant speed control is as

follows.
. - [Servo program] [Locus]
CPSTART2 Axis 2 14
Axis 1
Axis 2
Speed 1000,
ABS-2 P2 P3
P1 Axis 1 10000 s
Axis 2 o |
ABS-2 | .
p2 Axis 1 10000 i
Axis 2 10000, | -
ABS-2 | ! egative speed change
Axis 1 2000 |
P3 Axis 2 1000 —»>
Cpé([l\TD ) Start point P1 Axis 1
)
Start request —,—\
Start accept flag J
M2001+n
Speed change request |_|
CHGV
Speed change >< -1000 >< 1000
Composite speed / E
| Return operation to point P1 : 3
Command in-position " |
(OFF) :
Speed change (0) ! |
accepting flag

By changing the speed to a negative value while performing positioning at P2 as shown above,
the axis returns to P1 along the locus specified in the program and stands by at P1.
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POINT

* Speed change precautions

(1) If speed change is performed during the period up until the "Positioning start
complete signal" status turns ON when issuing a servo program start request,
the speed change may be invalid. If the speed change is performed around
the same time as the program is started, create the program in such a way
that the speed change is always performed after the "Positioning start
complete signal" status turns ON.

(2) If the M-code FIN signal wait function is used when performing constant
speed control, and a reversal request is made while the axis is stopped and
waiting for FIN, the request is ignored.

(3) If a reversal request is made immediately before P2 and P2 is passed while
decelerating as in the example on the previous page, the axis returns to P2.

(4) The response time from the point the CHGV command is executed until the
speed actually starts to change is delayed by a maximum of the length of the
operation cycle.

Axis 2 ,

Reversal performed here. —

Start point P1 Axis 1
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Appendix 7.9.2 Torque limit value change request: CHGT
Format CHGT((S1),(S2) No. of basic 4
steps
[Usable data]
© Usable data
A — W - — [ —
§, ord dewce. . Const.ant . S E 5 § % 5 .5
2| Bit | 16bit | 32-bit ﬂ64'F"t | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 co|Eca
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(S1) - - - - - @) - - - - -
(S2) - O O - - O O - @) - -
QO: Setting possible
[Setting data]
Setting data Details Resultant data type
(S1) Axis No. for which torque limit value change request made
(S2) Specified torque limit value

[Function]
(1) The axis torque limit value specified with (S1) is changed to the torque limit value specified
with (S2).

(2) When in real mode, if servo startup is complete for the axis in question, the torque limit value
is changed at any time regardless of whether the servo is starting, stopped, ON, or OFF.

(3) The range for the axis No. that can be set for (S1) is as follows.

Q172DSCPU Q173DSCPU
1to 16 1to 32

(4) The range for the torque limit value that can be set for (S2) is 1 to 1000 [%].

(5) The relationship with the torque limit value specified in the servo program is as follows.

When started

When the servo starts normally, a command is issued specifying the torque limit value for the
starting axis servo based based either on "P.torque" set in the servo program, or the "Torque
limit value" in the specified parameter block. This torque limit value is applied to the travel
amount for the interpolating axis when starting interpolation.

By executing the CHGT command, a command is issued specifying the torque limit value set
only for the designated axis.

Subsequently, the torque limit value specified for the servo when starting the servo program or

when starting JOG operation is valid only if it is lower than the torque limit value changed with
the CHGT command. Clamp processing for this torque limit value is performed for each axis.
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(a) Even if the following settings are specified, the torque limit value is not changed to a value
higher than that changed with the CHGT command.
« Torque limit value at midway point when performing constant speed control or speed
switching control
+ Torque limit value at the moment position control switching is performed when performing
speed/position switching control
» Torque limit value when performing speed control

(b) With the CHGT command, it is also possible to change to a torque limit value higher than
that set in the servo program or in the parameter block.

(6) The torque limit value changed with the CHGT command is valid only while the servo amp
control power is ON.

[Error]
(1) An operation error occurs in the following cases, and the torque limit value is not changed.
* When the (S1) designated axis No. lies outside the range.
* When (S2) is an indirect designation device, and the device No. lies outside the range.

(2) A minor error occurs in the following cases, and the torque limit value is not changed.
* When the torque limit value specified with (S2) lies outside the 1 to 1000 [%] range. (Minor
error: 311)
* When the CHGT command is issued for axes that have not been started (Minor error: 312)

[Program example]
(1) Program in which the axis 2 torque limit value is changed to 10 [%]

| CHGT(K2, K10)

POINT

(1) The CHGT command has no effect (is ignored) if issued while in virtual mode.
If the torque limit value is changed during operation in virtual mode, perform
after setting the "Torque limit value setting device" in the output module
parameters for the mechanical system program.

(2) The time from the point the CHGT command is executed until the torque limit
value is actually transferred to the servo amp is delayed by a maximum of the
length of the operation cycle.
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Appendix 7.9.3 Torque limit value individual change request: CHGT2
No. of basic
Format CHGT2(($1),(S2),(S3)) steps S
[Usable data]
© Usable data
§ Word device Constant s TS 23 S
- : - - S« cOlsc@
2| Bit | 16.bit | 32-bit | O4Pit | de-bit | 32-bit | 64bit | FF |99 27
E | devi . . floating- | Coasting | integer | integer |floating-| = E M5 Q| a5 @
s evice | integer | integer . . . o5 co|Eca
&H type | type (L) point timer type type point © oxX| 50 x
type (F) (KH) | (KH, L) |type (K)| © °celo°c®
(S1) - - - - - O - - - - -
(S2) - @) @) - - O @) - @) - -
(S3) - O @) - - O @) - @) - -

[Setting data]

[Function]

O: Setting possible

Setting data Details Resultant data type
(S1) Axis No. for which torque limit value change request made
(S2) Plus direction torque limit value (x0.1 [%)] -
(S3) Minus direction torque limit value (x0.1 [%]

(1) The axis torque limit value specified with (S1) is changed to the plus direction torque limit
value specified with (S2) and minus direction torque limit value specified with (S3).
The plus direction torque limit value is used to power the servo motor forward rotation (CW)
and control the reverse rotation (CCW) regenerative torque, and the minus direction torque
limit value is used to power the servo motor reverse rotation (CCW) and control the forward
rotation (CCW) regenerative torque.

(2) If servo startup is complete for the axis in question, the torque limit value is changed at any
time regardless of whether the servo is starting, stopped, ON, or OFF.

(3) If a CHGT2 command is executed for the mechanical system output module in virtual mode,
set 300 [%] for the output module torque limit value. If the torque limit value for the output
module is set by indirect designation with a device, a minor error (error code: 6260) occurs,
and the torque limit value is not changed individually.

(4) The range for the axis No. that can be set for (S1) is as follows.

Q172DSCPU Q173DSCPU
1to 16 1to 32

(5) (S2) and (S3) cannot be omitted. If changing only one of the torque limit values, set -1 for the
setting data for which no change is required.

(6) The range for the torque limit value that can be set for (S2) and (S3) is 1 to 10000 (x 0.1 [%]).
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(7) For details on the relationship between the torque limit value specified in the servo program
and the torque limit value change request command, refer to the "Q173D(S)CPU/Q172D(S)
CPU Motion Controller (SV13/SV22) Programming Manual (Real Mode Edition)".

Operation when the CHGT2 and CHGT commands are combined is as follows.

Torque limit value [%] Plus direction torque limit value (powers servo motor forward rotation
A — (CW), controls reverse rotation (CCW) regenerative torque)
60.0 ~ 77" Minus direction torque limit value (powers servo motor reverse rotation
(CCW) and controls forward rotation (CW) regenerative torqge}———
40.0
20.0 - - T o
: e
) i E >t
0 : i
|
1
1

Start accept flag (M2001+1)

[

Torque limit value change
request (CHGT)

50[9%]

Torque limit value individual Plus direction: 40.0 [%], minus direction: 20.0 [%]
change request (CHGT2) T
1

=

Plus direction: -T, minus direction: 10.0 [%]

Servo program start
(torque limit value: 30 [%])

D By e

" *2 |
Plus direction torque limit 300.009%] X 20.01%) X 30.0[%] X 50.0[%]
value monitor device ! ' xq !
Minus direction torque limit 300.0[%] X 20.0[%] ! >< 10.0[%] X 50. 0[%]
value monitor device ! T !
Torque limit value storage 300 [% ; 40[% ; 30[% ; 50[%
register (D14+20n) 5] X o] X [9%] X [%]

*1: The torque limit value specified in the servo program is clamped with the minus direction torque limit value changed
with CHGT2.
*2: -1 is set for the CHGT2 plus direction torque limit value, and therefore there is no change.

(8) When performing speed/torque control, it is not possible to change to the speed set in the
servo data, the speed set in the torque control data, or to a torque limit value higher than the
value used when performing torque control. If either the (S2) or (S3) value specified with the
CHGT2 command is greater than the torque limit value used when performing speed and
torque control, a minor error (error code: 319) occurs, and the torque limit value is not changed
individually.

(9) By setting a plus direction torque limit value monitor device and minus direction torque limit
value monitor device in the servo data settings extended parameters, the plus and minus
direction torque limit values can be monitored.

[Error]
(1) An operation error occurs in the following cases, and the torque limit value is not changed.
* When the (S1) designated axis No. lies outside the range.
* Either (S2) or (S3) is an indirect designation device, and the device No. lies outside the
range.

(2) A minor error occurs in the following cases, and the torque limit value is not changed.

* When the torque limit value specified with (S2) or (S3) lies outside the 0.1 to 1000.0 [%]
range.
(Minor error: 311)

* When the CHGT2 command is issued for axes that have not been started (Minor error: 312)

* When the (S2) or (S3) value is greater than the torque limit value when performing
speed/torque control if a CHGT2 command is executed for an axis for which speed/torque
control is being performed. (Minor error: 319)

» When a CHGT2 command is executed for an axis for which the torque limit value is
designated indirectly with a device at the output module when in virtual mode. (Minor error:
6260)
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[Program example]

(1) Program in which the axis 2 torque limit value is changed individually to 20.0 [%] for the plus
direction and 10.0 [%] for the minus direction.

| CHGT2(K2, K200, K100) |

POINT

The time from the point the CHGT2 command is executed until the torque limit
value is actually transferred to the servo amp is delayed by a maximum of the
length of the operation cycle.
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Appendix 7.9.4 Target position change request: CHGP
Format CHGP((S1),(S2),(S3)) N°'s‘::s:5'° 6
[Usable data]
© Usable data
A — W - — [ —
K ord dewce. . Const.ant . § o 5 .s 2T §
(=} . - - - - ] ©
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 co|Eca
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
(S1) - - - - - @) - - - - -
(82) - O - - - O - - - - -
(S3)| - O - - - - - i - ) ;
O: Setting possible
[Setting data]
Setting data Details Resultant data type

(1)

Axis No. for which target position change request is made

Change address designation method

value is stored

(S2) 0: Address designation
1: Travel amount designation
(S3) First number of device for which target position change
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[Overview]

When a target position change request is issued, the target position is changed while
executing positioning commands. The new target position can be specified with an absolute
address, or with the relative travel amount from the feed current value when executing the
target position change request.

If a request for a target position change to (X, Y) = (400.0 pm, 500.0 uym) by specifying an
absolute address while performing linear interpolation from the positioning start position (X, Y)
= (0.0 um, 0.0 um) to (X, Y) = (800.0 um, 600.0 pm), operation is as follows.

Axis 2 (Y) Target position before change (X, Y) = (800.0 ym, 600.0 ym)
A
O

Target position after change
(X, Y) = (400.0 ym, 500.0 pm)

Yeng Position when changing target position

(Xr Y) = (Xchg, Ychg)
»  Axis 1(X)

0.0 ym Xchg 400.0 yum  800.0 pm

A

Composite speed

Axis 1 speed

Axis 2 speed

Start accept flag
(M2001+n)

Target position change request (CHGP) OFF
(internal processing image)

ON
Command in-position signal OFF T
(M2403+20n) N
Positioning complete signal OFF I

(M2401+20n)
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[Function]

(1) The target position is changed for the axis specified with (S1). Depending on the method
specified with (S2), the target position after the change is calculated with the value stored in
the device specified with (S3).

POINT

(1) The CHGP command is valid only for axes that have been started.

(2) Target position change is not performed when deceleration of the specified
axis is stopped.

(3) The time from the point the CHGP command is executed until the target
position is actually changed is delayed by a maximum of the length of the
operation cycle.

(4) By executing the CHGP command when making a servo program start
request (when positioning start complete signal (M2400+20n) is OFF), the
target position change is invalid. If the target position change is performed
around the same time as the servo program is started, create the program in
such a way that the target position change is performed after the "Positioning
start complete signal” status turns ON.

(2) The range of axis Nos. that can be set for (S1) is as follows.
When performing interpolation control, set one of the interpolation axes.

Q172DSCPU Q173DSCPU
1to0 16 1to 32

(3) By setting (S2), the target position is as follows.

(a) When (S2) is set to 0 (address designation method), the target position value stored in the
device specified with (S3) is set as the target position.

(b) When (S2) is set to 1 (travel value designation method), the position from the feed current
value when executing the CHGP command to the position following travel of the target
position change amount stored in the device specified with (S3) is set as the target
position.

Point

By setting (S2) to 1 (travel value designation method) and executing the CHGP
command with a normal task, variations in the changed target position may occur
as a result of variations in the command accept timing. By executing with the
same fixed cycle task as the operation cycle, variations can be controlled.
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(4) The first device in which the target position change value is stored is specified in (S3).
Set an even number for the first device, and set the target position change value as follows.

Setting range

Offset Name . degrees
mm inch PLS Address Travel value
designation designation
+0 Target pos.
+1 change value 1
+2 Targetpos. | 2147483648 2147483648
chance value 2 -2147483648 to -2147483648 to
+3 9 to to 0 to 35999999
2147483647 2147483647 2147483647 <105 [d 2147483647
*4 Target pos. 3 (x10° [inch]) (<107 [degree]) | (105 [degrees])
+5 change value 3 (x10°" [um) (PLSI])
+6 Target pos.
+7 change value 4

(a) Set a positioning address or travel value for the target position change value based on the

(S2) setting.

(b) Set the target position change values in ascending order among the interpolation axes.

executed
[K100] |INC-3
Axis 3, 3000PLS
Axis 4. 4000PLS
Axis 1, 4000PLS
Speed 10000PLS/s

(Example) If making a target position change request while an INC-3 command is being

The axis Nos. corresponding to target position change values 1 to 4 are as follows.

Target position change value 1

Axis No.1 setting

Target position change value 2

Axis No.3 setting

Target position change value 3

Axis No.4 setting

Target position change value 4

No setting required

(5) The CHGP command can be executed for both real mode programs and virtual mode programs.
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(6) When executing the CHGP command, the following operations are performed with servo

commands during execution.

Helical interpolation
control .

ABS INC
HELICAL HELICAL

Control Servo command Operation
[aBs—1] [1Nc—1] By executing the CHGP command, positioning is
performed with linear interpolation control to the
[aps—2] [ivc—2] target position from which the change was made
Linear i
(s 3] [ 3 from the feed current value when the command is
executed.
[aBs—4]  [1Nc—4]
Fixed feed [FEED-1|[ FEED-2] [FEED-3]
Gircular | ABS | ||NC |
interpolation control CIRCULAR CIRCULAR The target position Change is ignored, and a

minor error [330] occurs.

Constant
speed control

[cpstart1] [cpsTarT2]

[cpsTART3] [CPSTART4]

By executing the CHGP command, positioning is performed with
linear interpolation control to the target position from which the
change was made from the feed current value when the
command is executed. Positioning to the remaining points is not
performed. (See item 10.)

Speed contro) (1)

Speed control (I1)

Speed/position control

(I;i;et(rjc-)ritch feed

Eg;eéidp(%srilttigll stop Zrhrirt?g%g; gziisirosn change is ignored, and a minor
ezl oS

JOG operation

Speed/torque control

oedaton. - |[05¢

Zeroing

(7) Operation following execution of the CHGP command is as follows.

» The automatic decelerating flag (M2128+n) turns ON when automatic deceleration to the
target position following the change is processed.

* The command in-position signal (M2403+20n) turns ON when the absolute value for the
difference between the target position following the change and the feed current value falls
below the "command in-position range".

» The positioning complete signal (M2401+20n) turns ON when output of the command to the
target position following the change is complete.

(8) After executing the CHGP command, the composite speed remains as is, and the speed of
each axis changes based on the target position following the change. Consequently, the
speed of each axis may change suddenly depending on the target position following the
change, and therefore caution is advised.
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(9) Processing is as follows if using reference axis speed designation or major axis reference

designation with linear interpolation control.

« The major axis is not reselected when changing the target position. The same major axis as
that prior to the target position changed is used.

» The positioning speed is recalculated based on the travel value for each axis following the
target position change.

« If the reference axis or major axis travel value becomes 0 due to the target position change,
a minor error (error code: 264) occurs, and deceleration stops.

(10) By executing a CHGP command during constant speed control (CPSTART), positioning is
performed at the changed target position.
Positioning is not performed at the points after the point being executed when a target position
change request is made.

[Servo program] [Locus]
<K200> +
CPSTART2 .
Axis 1 Axis 2
Axis 2 A
Speed 2000
dt=
Axis 2 10000
Speed 0
M-code ]?gg Target value after change
P2 | ABS-2 P2 7P
Axis 1 12000
Axis 2 10000 !
Speed 2000 .
M-code 900 ‘
P3| ABS-2 |
Axis 1 20000 ) » Axis 1
Axis 2 10000 0 P1:
M-code 300 3
CPEND |
ON 3
Start request OFF |_| !
Start accept flag ON i
(M2001+n) OFF 3
Target position ON
change request CHGP OFF I_l
ON
Positioning complete signal OFF
(M2401+20n)
M-code (D13+20n)
X 100 X 200

Composite speed M
>t

\
POINT

(1) By executing the CHGP command, setting items for the point for which
positioning is currently being performed are taken over, and positioning is
performed.

(2) The CHGP command is used to perform linear interpolation control for all
axes specified with CPSTART, and therefore it is necessary to set target
positions for all axes specified with CPSTART.

(3) If the CHGP command is executed while positioning at the circular
interpolation or helical interpolation point when performing constant speed
control, positioning at the circular interpolation and helical interpolation points
is completed, and the target position is then changed at the same time as
positioning at the linear interpolation point is started.
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(11) The operation if a target position change request is made with the address designation method
for axes for which the control unit is [degrees] is as follows.
+ Positioning is performed at the address following the change with the current travel direction

unchanged.

+ If using the address designation method, set the change address from 0 to 35999999 x 10-5
[degrees]. If set outside the range, a minor error (error code: 260) occurs, and deceleration

stops.

(12) By executing the CHGP command, the operation if the travel value to the target position
following the change is smaller than the deceleration distance required to stop deceleration
from the speed applied during control is as follows.

* A minor error (error code: 261) occurs, and deceleration stops the moment the CHGP

command is executed.

» The difference between the travel value to the deceleration stoppage until the target position
following the change is an overrun.
+ The positioning complete signal (M2401+20n) does not turn ON.

v

A

l:l Travel value to target position following change

v~ ] Overrun

Target position change OFF
request CHGP
Error detection OFF
(M247+20n)

OFF

Positioning complete signal
(M2401+20n)

(13) If a negative speed change is performed after executing the CHGP command, the axis
decelerates to a speed of 0, and when decelerating is complete, the axis returns to and stops
(stands by) at the position where the target position change (when CHGP command received)
was made when performing linear interpolation.

[Locus] Axis 2

T

Target position before change

Position when changing target position o

Target position after change

Positioning start position

Target position change request CHGP OFF

Speed change request CHGV ' ofFf

(negative speed change)

Composite speed

/ E :v\\‘ E ~ Speed when negative speed change executed

Negative speed absolute
value specified with CHGV
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[Error]

(1) An operation error occurs in the following cases, and the target position is not changed.

When the (S1) designated axis No. lies outside the range.
When a value outside the 0 to 1 range is specified with (S2).
When (S3) is other than an even-numbered device.

When the (S3) to (S3) + 7 device No. lies outside the range.

(2) A minor error occurs in the following cases, and the target position is not changed.

When home zeroing is being performed for the relevant axis. (Minor error: 330)

When executing a servo program that does permit the target position of the relevant axis to
be changed. (Minor error: 330)

When the target position following the change exceeds the stroke limit range. (Minor error:
262)

When the FIN acceleration/deceleration or advanced S-curve acceleration/deceleration is
set for the acceleration/deceleration system. (Minor error: 263)

When the travel value for the reference axis or major axis becomes 0 if reference axis speed
and major axis reference have been designated when performing linear interpolation control.
(Minor error: 264)

When the change address lies outside the 0 to 35999999 x 10-5 [degrees] if an address
designation method target position change request for axes for which the control unit is
[degrees]. (Minor error: 260)

When the travel value to the target position following the target position change is smaller
than that required to stop deceleration from the speed during control. (Minor error: 261)
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[Program example]

(1) Program when changing the target position by travel value designation for axes 2 and 8 during
positioning with ABS-2

[Servo program] [Motion SFC program]
Ks0> —F— |
ABS—2 [F1 0] D3000L=K5000 /IAxis 2 target change position
Axis 2 20000 D3002L=K-3000, /Axis 8 target change position
gxis % 10000 |
>peec 3000 [G10] "
//Stand by until PX1 turns ON _

[F20] /lTarget position change by
specifying travel value for

axes 2,8
[Locus]
Axis 8
A
10000 -
> Axis 2
0
Composite speed
3000 -
>t
0
Axis 2 speed
i .t
0 i
Axis 8 speed :
>t
0 ‘

Start accept flag g

(M2001+n)

PX1 |>
Target position change :i |

request CHGP

Start request B—\ .
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Appendix 7.10 Other Commands
Appendix 7.10.1 Event task authorized: El
Format El No. of basic 1
steps
[Usable data]
© Usable data
- H —_ o
K Word dewce. ' Const.ant . 's o 5 § % 5 §
o . - - - - =3
2| Bit | 1e.it | 32-bit | O4Pit | A8bit ) 32-bit ) Gabit | 55 1 .38 2280
£ | device | i . floating- | Coasting | integer | integer | floating- S £ m5Q| ag @
o integer | integer . . ; Lo cEo|ECca
) type | type (L) point timer type type point © oxX| 50X
type (F) (KH) | (KM, L) | type (K) | © celg¢c®

[Setting data]

There is no setting data.

[Function]

(1) Authorizes event task execution.

(2) Can only be used with normal tasks.

[Error]

(1) An operation error occurs in the following cases.
» When used with other than normal task.

[Program example]
(1) Authorizes event task execution.

O: Setting possible

[ El
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Appendix 7.10.2 Event task prohibited: DI
Format DI No.stz:;:)):sw 1
[Usable data]
© Usable data
) W - —_ o
S ord device Constant § . 5 s 2 S
) o i i o S8 21xc
£ | Bit | 16bit | 32it | SO | 16-bit ) 32bit ) eabit | §F .98 520
£ | device | i . oating- | Coasting | integer | integer |floating-| 3 E (M5 Q| a5 @
° integer | integer . . t t int L5 co|ECca
n type | type (L) point timer ype ype poin T o x| 50X
type (F) (KMH) | (KH, L) |type (K) | © R

[Setting data]

There is no setting data.

[Function]

(1) Prohibits event task execution.

(2) If an external interrupt or PLC interrupt occurs after executing the DI command, the
corresponding event task is executed once when the EI command is executed. (If an external
interrupt or PLC interrupt occurs multiple times while executing the DI command, the
corresponding event task is executed once only when the El command is executed.)

(3) Fixed cycle events are not executed during DI.

(4) The execution of NMI tasks cannot be prohibited.

(5) The status becomes the DI status when the multiple CPU system power is turned ON or reset.

[Error]

(1) An operation error occurs in the following cases.
* When used with other than normal task.

[Program example]

(1) Program in which event task execution is prohibited

O: Setting possible

[ DI

Appendix - 108




F/IFS G
@) O
Appendix 7.10.3No processing: NOP
Format NOP No.stzz:)):sm 1
[Usable data]
© Usable data
5 Word devi Constant — 0 —
E T oo _Constnt | 5, | T5|2ES
o)) . | | | - - = ©
£ Bit 16-bit 32-bit 64 Plt ) .16 bit -32 bit 64 !)It s g =80 g g
£ | device | ; . floating- | Coasting | integer | integer | floating- S £ mS5o| 35 e
17 integer | integer . . " o5 SE|ETE
n type | type (L) point timer type type point T o %| 56 %
type (F) (KH) | (KH,L) |type (K)| © co|8ocwo

[Setting data]
There is no setting data.

[Function]

[Error]

(1) With a no processing command, there is no effect on operations performed thus far.

(1) No processing: There is no NOP operation error.
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Appendix 7.10.4 Block transfer: BMOV
Format BMOV (D),(S),(n) N°'s‘::§:5'° 6
[Usable data]
© Usable data
A — W - — [ —
§, ord dewce. . Const.ant . S E 5 § % 5 .5
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 co|Eca
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(D) @) O - - - - O - - - -
(S) @) O - - - - O - - - -
(n) - O - - - @) - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(D) First No. of transfer destination device
(S) First No. of transfer origin device -
(n) No. of transfer words

[Function]
(1) The n word content from the device specified with (S) is batch transferred to the n word from

the device specified with (D).

(2) Transfer is possible even if the transfer origin and transfer destination devices overlap. If
transferring to the device with smaller number, data is transferred from (S), and if transferring
to the device with larger number, data is transferred from (S) + (n - 1).

(3) By specifying Nn (cam No.) for (D) or (S), cam data can be batch transferred. It is necessary
that cam data for the same cam No. already be registered in the motion controller. Ensure that
the number of transfer words specified with (n) matches the specified cam No. resolution.

When writing cam data

The cam data storage area is rewritten.
» Transfer of data to the cam data area is also performed during cam operation. Data is not
written while performing operation with the same cam No., and therefore caution is advised.

When reading cam data

» Cam data in the currently set condition is read.
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(4) Devices that can be set for (D), (S), and (n) are as follows.

Sztat:rang Word device Bit device % de(\:sai‘;nngt(i)t;n
Dn Wn SDn | Uo\Gn #n Mn UO\Gn.m Bn Fn SMn Xn Yn Nn ™
(D) o (@) - o (@) o - o o - o* o* O
(S) O O O O O O - O O O o* o* O
(n) O O - O O - - - - - - - -
*1: Nn indicates the cam No.
*2: Indirect designation is not possible for device Nos.
*3: Device Nos. for bit data are specified in multiples of 16.
*4: PX and PY cannot be set.
(5) The range for cam Nos. that can be set with Nn is as follows.
Q173D(S)CPU/Q172D(S)CPU
1to 64
101 to 164
201 to 264
301 to 364
[Error]

(1) An operation error occurs in the following cases.

When cam data for cam Nos. specified with (D) and (S) have not been registered in the motion
controller.

When the resolution for cam Nos. specified with (D) and (S) differs from the number of transfer
words specified with (n).

When (S) to (S) + (n - 1) lies outside the device range.

When (D) to (D) + (n - 1) lies outside the device range.

When (n) is 0 or a negative number. When (n) is a word device

When PX and PY settings exist for (S) to (S) + (n - 1). designation.

When PX and PY settings exist for (D) to (D) + (n - 1).

(2) An error occurs in the following cases if motion SFC program conversion is performed at MT
Developer[.

When (S) to (S) + (n - 1) lies outside the device range.

When (D) to (D) + (n - 1) lies outside the device range.

When (n) is 0 or a negative number. When (n) is a constant
When PX and PY settings exist for (S) to (S) + (n - 1). designation

When PX and PY settings exist for (D) to (D) + (n - 1).

When (S) is a bit device, and the device No. is not a multiple of 16.

When (D) is a bit device, and the device No. is not a multiple of 16.
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[Program example]
(1) Program in which 5 word content from DO is batch transferred from #10 to the 5 words
[BMOV #10,D0,K5 |

#10 12 Batch transfer DO 12
#11 34 < D1 34
#12 56 D2 56
#13 78 D3 78
#14 90 D4 90

(2) Program in which 2048 word content from #0 is batch transferred to the cam No.2 (resolution
2048) data area

[ BMOV N2 #0,K2048 |

Cam No.2 cam data

No.0 stroke ratio H0000 #0 H0000
) Batch transfer
No.1 stroke ratio HO0005 #1 H0005

No.2 stroke ratio HOOOA ¢ #2 HOO0A

No.2047 stlroke ratio

POINT

The cam stroke ratio is set in the 0 to 7FFFH range.

HO0000 #2047 H0000

(3) Program in which 4 word content from X0 is batch transferred from #20 to the 4 words
[ BMOV #20,X0,K4 |

b15 b0 XF X0
#20 |o[o]1]ofo]1]1]1]ofo]o[of1]1]1]1] lofol]o[o][1]1]o]ofoo]1]1]1]1]
bi5 b0 XIF X10
21 [1]o[oJoo]o 1[1]oJo[oloJo[1]1[1] Baten transter [1[o]0]o]o[o]t]t]o[o]ofo[o[1]t]1]
b15 bo ¢ X2F X20
#22 [0]o[o[o[o]o]oJo]o]o[o[o[o]1]1]1] lo[oJo]o]o]o]0[0[o]o]0]o]o[1]1]1]
bi5 b0 X3F X30
23 (1]1]o[olo[1]1]1]oo[o[o]o[0]o]o] [1]1]o]o[o]1[1]1]o[o[o[o]o[0]o]o]
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Appendix 7.10.5 Same data block transfer: FMOV
Format FMOV (D),(S),(n) N°'s‘::s:5'° 6
[Usable data]
© Usable data
A — W - — [} —
3 ord dewce. . Const.ant . S o 5 .s 2T §
o . - - - - = ©
2| Bit | 16-bit | 32:bit | O4Pit | 16-bit | 32-bit | 64bit | 55 ) . 3B ) E30
£ | devi . . floating- | Coasting | integer | integer | floating- 5 £ mMg5 9| a5 @
ko evice | integer | integer . . . o5 ca|lgcs
»n type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(D) O O - - - - O - - - -
(S) @) O - - - @) - - - - -
(n) - O - - - @) - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(D) First No. of transfer destination device

Transfer data, or device No. in which data to be
(S) ; -
transferred is stored

(n) No. of transfer words
[Function]
(1) The data or device content specified with (S) is (n) word transferred to the device specified
with (D).
(2) Devices that can be set for (D), (S), and (n) are as follows.
Setting Word device Bit device ", *2
data Dn Wn SDn uO\Gn #n Mn uO\Gn.m Bn Fn SMn Xn Yn
(D) o o) - o) o o - o o - o’ o
(S) o o) o) o o) o - o) o o) o3 o
(n) e} o} - e} e} - - - - - - -

*1: Indirect designation is not possible for device Nos.
*2: Device Nos. for bit data are specified in multiples of 16.
*3: PX and PY cannot be set.
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[Error]
(1) An operation error occurs in the following cases.
* When (D) to (D) + (n - 1) lies outside the device range.
* When (n) is 0 or a negative number.
* When PX and PY settings exist for (D) to (D) + (n - 1).

When (n) is a word device
designation.

(2) An error occurs in the following cases if motion SFC program conversion is performed with MT
Developer(d.

When (D) to (D) + (n - 1) lies outside the device range.

When (S) lies outside the device range.

When (n) is 0 or a negative number. When (n) is a constant

When PX and PY settings exist for (S). designation

When PX and PY settings exist for (D) to (D) + (n - 1).

When (S) is a bit device, and the device No. is not a multiple of 16.

When (D) is a bit device, and the device No. is not a multiple of 16.

[Program example]
(1) Program in which all 3456H is set in the 100 word section from #10
[ FMOV #10,H3456,K100

m,km

(2) Program in which the D4000 content is set in the 50 word section from WO
| FMOV W0,D4000,K50

Wo 1234
W 1234 Transfer
D4000 1234
w2 1234 “
W31 1234

(3) Program in which all 8000H is set in the 4 word section from MO
| FMOV M0,H8000,K4

M15 MO
[tJololo]o]o]o[o]o]o]o[o[o]o]ofo]

M31 M16
|1‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O| Transfer b15 b0
7. 4 (O[S oS0 o[s o[ ]

[tJoJoolofofo]o]o]o[o]o]o]o o]o]

M63 M48
[1]oJo]o[o[o[o]o[o]o[o]o]oo]o]o]
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Appendix 7.10.6 Data writing to self CPU shared memory: MULTW
Format MULTW (D),(S),(n),(D1) N°'s‘::s:5'° 8
[Usable data]
© Usable data
A — W - — [ —
K ord dewce. . Const.ant . § o 5 § 2T .5
(=} . - - - - ] ©
£ | Bit | 16bit | 32it | SO | Aebit | 32bit ) 6abit | FS5 ) .98 527
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 co|Eca
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
(D) - O - - - @) - - - - -
(S) @) O - - - - - - - - -
(n) - O - - - @) - - - - -
(D1) O - - - - - - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type

[Function]

Self CPU shared memory address for write destination
(800H to FFFH)

No. of first device in which write data is stored

No. of write words (1 to 256)

Self CPU device turned ON when writing complete

(1) Writes the (n) word section of data for devices specified with the self CPU unit (S) and onward
to the CPU shared memory address specified with the self CPU unit (D) and onward.
When writing is complete, the completed bit device specified with (D1) turns ON.

(2) Reset completed bit devices at the user program.

Self CPU shared memory

D) H0000

H0005

HO00A

HO0000

n) word
section write

—

Device memory

)

HO0000

HO0005

HO00A

HO0000

CPU shared memory addresses

OH

200H

800H

1000H

2710H

5FOFH

Self CPU operating
information area

System area

Specifyable

User setting area .
write area

.

[ Multiple CPU high |

Unusable

speed transmission
area

(3) Other MULTW commands cannot be processed until the MULTW command is executed and
the completed bit device turns ON. If the MULTW command is executed again during the
period of time from when the MULTW command is executed until the completed bit device
turns ON, an error will occur for subsequently executed MULTW commands.
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(4) Devices that can be set for (D), (S), (n), and (D1) are as follows.

T

] Word device Bit device ', *2
Setting Uo\Gn
data Dn Wn SDn Uo\Gn #n Mn Dm ’ Bn Fn SMn Xn Yn
(D) o o) - ¢ °) - - - - - - -
(S) o o - o o o - o o - o3 o3
(n) o o - o o - - - - - - -
(D1) - - - - - o o o ¢} - o? o?
*1: Indirect designation is not possible for device Nos.
*2: Device Nos. for bit data are specified in multiples of 16.
*3: PX and PY cannot be set.
*4: PY setting is also possible. PX cannot be set.

(5) With this command, processing time becomes longer in proportion to the number of write
words (n), and execution tasks and the number of transfer words should be adjusted by
referring to the operation processing time in order to prevent from obstructing the execution of
motion operation.

[Error]

(1) An operation error occurs in the following cases.

When the number of write words (n) lies outside the 1 to 256 range.

When the write destination self CPU shared memory address (D) lies outside the CPU
shared memory address (800H to FFFH) range.

When the write destination self CPU shared memory address (D) + number of write words
(n) lie outside the CPU shared memory address (800H to FFFH) range.

The first device No. (S) in which the write data is stored + number of write words (n) lie
outside the device range.

When the MULTW command is executed again during the period of time from when the
MULTW command is executed until the completed bit device turns ON.

(D) is a device for which writing is not possible.

When (S) is a bit device, and the device No. is not a multiple of 16.

When PX and PY settings exist for (S) to (S) + (n - 1).

[Program example]

(1) Writes 2 words from DO to shared memory AOOH and onward, and processing proceeds to the
next step after write completion is confirmed.

FO

RST MO
MULTW HA0O, DO, K2, MO
|

GO
Mo
Shared memory Device memory
AOOH 100 2 word transfer o 100
AO1H 200 < DIH 200
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Appendix 7.10.7 Data reading from shared memory: MULTR
Format MULTR (D),(S1),(S2),(n) N°'s‘::s:5'° 7
[Usable data]
© Usable data
A — W - — [ —
§, ord dewce. . Const.ant . s E 5 § % 5 .5
2| Bit | 16-bit | 32:bit | O4Pit | 16-bit | 32-bit | 64bit | 55 ) . 3B ) E30
£ | devi . . floating- | Coasting | integer | integer | floating- 5 £ mMg5 9| a5 @
© evice | integer | integer . . - S5 ca|lgcs
»n type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(D) @) O - - - - - - - - -
(S1) - O - - - O - - - - -
(S2) - O - - - @) - - - - -
(n) - O - - - @) - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(D) No. of first device in which read data is stored

First /O number of PLC CPU,
(S1) motion CPU from which data is read
(No.1 CPU: 3EOH, No.2 CPU: 3E1H,
No.3 CPU: 3E2H, No.4 CPU: 3E3H)

CPU shared memory first address for data

(S2) to be read (OH to FFFH)
(n) No. of read words (1 to 256)
[Function]
(1) Reads (n) word data from the address specified with CPU shared memory (S2) in the applicable
CPU specified with (S1), and stores it in the device specified with (D) onward.
CPU shared memory
addresses Self CPU  Other CPU
OH [ self CPU operating | & Specifyable
(S‘]) Shared memory for information area read area
Device memory specified CPU 2000 [ B Specifyabl
(D) F _______~ (n)word (S2) oo System area repa‘ff;ﬁae
R H0000 ; H0000
section read :
HO005 HO005 800H U i pecifyable
HO00A — HO00A ser setling area read area
: : 1000H
Unusable
H0000 H0000
2710H [Multiple CPU high speed
transmission area
BROFH [rmers e - -
*1: Read is not possible if the applicable CPU is a
self CPU.
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(2) Devices that can be set for (D), (S1), (S2), and (n) are as follows.

Setting
data

Word device ™ Bit device ", *2

Wn SDn UO\Gn #n Mn UO\Gn.m Bn Fn SMn Xn Yn

(D)

o) o) - o o - 0" 0"

(s

(82)

(n)

Oo[0|0| O

O[0|0| O
Oo|0|0O
Oo|O0|Of O

[Error]

*1: Indirect designation is not possible for device Nos.
*2: Device Nos. for bit data are specified in multiples of 16.
*3: PX and PY cannot be set.

(3) If reading is completed successfully from the applicable CPU No. specified with (S1), read
completion flags SM528 to SM531 (No.1 CPU: SM528, No.2 CPU: SM529, No.3 CPU: SM530,
No.4 CPU: SM531) corresponding to the applicable CPU number turn ON. If reading is
unsuccessful, the read completion flag for the applicable CPU No. specified with (S1) does not
turn ON.

(4) With this command, processing time becomes longer in proportion to the number of read
words (n), and execution tasks and the number of transfer words should be adjusted by
referring to the operation processing time in order to prevent from obstructing the execution of
motion operation.

(5) If multiple MULTR commands are executed simultaneously for the same CPU, read
completion flag SM528 to SM531 for the applicable CPU turns ON depending on the result of
the MULTR command executed last.

(6) Reset read completion flag SM528 to SM531 at the user program.

(1) An operation error occurs in the following cases.

* When the number of read words (n) lies outside the 1 to 256 range.

When the read data CPU shared memory first address (S2) lies outside the CPU shared
memory address (OH to FFFH) range.

When the read data CPU shared memory first address (S2) + number of read words (n) lie
outside the CPU shared memory address (OH to FFFH) range.

The first device No. (D) in which the read data is stored + number of read words (n) lie
outside the device range.

When other than 3EOH, 3E1H, 3E2H, or 3E3H is set with (S1).

When the CPU performing reading is being reset.

When an error is detected at the CPU performing reading.

When (D) is a bit device, and the device No. is not a multiple of 16.

When PX and PY settings exist for (D) to (D) + (n - 1).
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[Program example]
(1) Confirms that the No.1 CPU is not being reset, reads 2 words to #0 onward from No.1 CPU
shared memory COOH, and processing proceeds to the next step after write completion is
confirmed.

1SM240

|
Fo RST SM528
MULTR #0, H3EO, HCOO, K2

GO
SM528
Device memory 2 word Shared memory
BO— o0 ] transfer ~ COOH 100
#1 200 < CO1H 200
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Appendix 7.10.8 Word data writing to intelligent function module: TO
No. of basic
Format TO (D1),(D2),(S),(n) steps 7
[Usable data]
© Usable data
® W i —_ O —
§, ord dewce. . Const.ant . S E 5 § % 5 5
2| Bit | 1ebit | 32bit | O4PH | 16-bit | 32-bit | 6dbit | FS .38 27
£ | devi . . floating- | Coasting | integer | integer | floating- s £ M5 Q| a5 @
° evice | integer | integer . . . o5 ca|lgcs
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
(D1) - O - - - @) - - - - -
(D2) - O - - - O - - - - -
(S) @) O - - - - - - - - -
(n) - O - - - @) - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(D1) Intelligent function module first I/O No.
(OO0H to FFOH)
(D2) First address in buffer memory to which data is written -
(S) No. of first device in which write data is stored
(n) No. of write words (1 to 256)

[Function]
(1) Writes (n) word data from the device specified with (S) to the address specified with (D2) in the

buffer memory inside the intelligent function module managed by the self CPU specified with
(D1) and onward.

(D1) Intelligent function
module buffer

memory Device memory
(D2)
H0000 (n) word H0000
H0005 section write 10005
HOO0A — HOO0A
10000 H0000
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(2) (D1) specifies the first I/O number for the module specified in the system settings.

Power Q03UD Q173DS QX40 Q64AD Q64DAN

i CPU CPU
unit First /O | First /O ' First 1/

No. No. No.
No. : OOH No. : 10H | No. : 20H

If the TO command is executed for the D/A conversion module (Q64DA) with the
above mentioned system setting, (D1) will be 20H.

(3) Devices that can be set for (D), (D2), (S), and (n) are as follows.

Setting Word device ™ Bit device ", *2
data Dn Wn SDn uO\Gn #n Mn UO\Gn.m Bn Fn SMn Xn Yn
(D1) o o) o o
(D2) o o o o
(S) o o) o) o) o) - o) o) - o3 o’
(n) o) o o o

*1: Indirect designation is not possible for device Nos.
*2: Device Nos. for bit data are specified in multiples of 16.
*3: PX and PY cannot be set.

(4) With this command, processing time becomes longer in proportion to the number of write
words (n), and execution tasks and the number of transfer words should be adjusted by
referring to the operation processing time in order to prevent from obstructing the execution of
motion operation.

(5) Only the following analog modules can be used as motion CPU control modules.

« Analog input (Q68ADV, Q62AD-DGH, Q66AD-DG, QB8ADI, Q64AD, Q64AD-GH, Q68AD-G)
« Analog output (Q68DAVN, Q68DAIN, Q62DAN, Q62DA-FG, Q64DAN, Q66DA-G)
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[Error]
(1) An operation error occurs in the following cases.

* When the number of write words (n) lies outside the 1 to 256 range.

* When unable to communicate with the intelligent function module when executing the
command.

» When an intelligent function module error is detected when executing the command.

* When the 1/0 No. specified with (D1) is not an intelligent function module controlled by a self
CPU.

* When the address specified with (D2) lies outside the buffer memory range.

* The first device No. (S) in which the write data is stored + number of write words (n) lie outside
the device range.

* When (S) is a bit device, and the device No. is not a multiple of 16.

* When PX and PY settings exist for (S) to (S) + (n - 1).

[Program example]

(1) Writes 2 words from #0 to intelligent function module (first I/O No. 010H) buffer memory address
OH.

| TO H010,H0,#0,K2 |

Intelligent function module
(first I/O No. 010H)

Buffer memory 2 word Device memory
oH 100 <-nster #0 100
1H 200 #1 200

Appendix - 122



F/IFS G
@) O
Appendix 7.10.9Word data reading from intelligent function module: FROM
No. of basic
Format FROM (D),(S1),(S2),(n) steps 7
[Usable data]
© Usable data
A — W - — [ —
i > d:\:c: 16-bi C;zs;.ant 64-bi S s Zo|gEs
2| Bit | 16bit | 32-bit -bit | J6-bit | 32-bit bit 153 | .28 £20
£ | devi . . floating- | Coasting | integer | integer | floating- s £ M5 Q| a5 @
° evice | integer | integer . . . o5 ca|lgcs
) type type (L) point timer type type point T - ox| &0 x
type (F) (KH) | (KH, L) |type (K)| © °c®loc°
(D) @) O - - - - - - - - -
(S1) - O - - - O - - - - -
(S2) - O - - - @) - - - - -
(n) - O - - - @) - - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(D) No. of first device in which read data is stored

Intelligent function module first I/O No.
(O00H to FFOH) -

(S2) First address in buffer memory from which data is read
(n) No. of read words (1 to 256)

(S1)

[Function]
(1) Reads (n) word data from the address specified with (S2) in the buffer memory inside the
intelligent function module controlled by the self CPU specified with (S1), and writes it to the
device specified with (D) and onward.

($1) Intelligent function
Device memory (Sz)module buffer memory
(®) HO000 (n) word section H0000
10005 read 10005
HOO0A 44— HOO0A
H0000 H0000
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(2) (S1) specifies the first /O number for the module specified in the system settings.

Q03UD
CPU

Q173DS QX40
CPU .
First
1/0 No.
No. : OOH

Q64AD Q64DAN

First I/O | First1/O
No. No.

No. : 10H | No. : 20H

If the FROM command is executed for the A/D conversion module (Q64AD) with the
above mentioned system setting, (S1) will be 10H.

(3) Devices that can be set for (D), (S1), (S2), and (n) are as follows.

Word device ™

Setting Bit device ", *2
data Dn Wn SDn uO\Gn #n Mn UO\Gn.m Bn Fn SMn Xn Yn
(D) o o - o) o) o - o) o) - o o’
(S1) O O - O O - - - - - - -
(S2) o o - o o ; ; ) ) ) ; )
") o o - 0o ) ; 3 ; ) ) ) 3

*1: Indirect designation is not possible for device Nos.
*2: Device Nos. for bit data are specified in multiples of 16.
*3: PX and PY cannot be set.

(4) With this command, processing time becomes longer in proportion to the number of read
words (n), and execution tasks and the number of transfer words should be adjusted by
referring to the operation processing time in order to prevent from obstructing the execution of

motion operation.

(5) Only the following analog modules can be used as motion CPU control modules.
+ Analog input (Q68ADV, Q62AD-DGH, Q66AD-DG, Q68ADI, Q64AD, Q64AD-GH, Q68AD-G)
» Analog output (Q68DAVN, Q68DAIN, Q62DAN, Q62DA-FG, Q64DAN, Q66DA-G)
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[Error]

(1) An operation error occurs in the following cases.

When the number of read words (n) lies outside the 1 to 256 range.

When unable to communicate with the intelligent function module when executing the
command.

When an intelligent function module error is detected when executing the command.

When the 1/O No. specified with (S1) is not an intelligent function module controlled by a self
CPU.

When the address specified with (S2) lies outside the buffer memory range.

The first device No. (D) in which the read data is stored + number of read words (n) lie outside
the device range.

When (D) is a bit device, and the device No. is not a multiple of 16.

When PX and PY settings exist for (D) to (D) + (n - 1).

[Program example]

(1) Reads 1 word from intelligent function module (first I/O No. 020H) buffer memory address 10H,
and stores it in WO.

[[FROM W0,H020,H10,K1 |

Intelligent function module
(first I/0O No. 020H)

Device memory t1ra\1’\rl103rf?ar Buffer memory
Vo T00 ] 10H
100 < 110 §88
300
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Appendix 7.10.10 Time wait: TIME
Format TIME(S) No. of basic 7
steps
[Usable data]
© Usable data
§ Word device. . Const.ant . 5 B E 5 é E 5
2| Bit | 16-bit | 32-bit ﬂ64-put | 16-bit | 32-bit | 64-bit | F S |=2%|52%
£ | device | i . oating- | Coasting | integer | integer |floating- S £ M5 Q| a5 @
] integer | integer . . - o5 c s c s
) type type (L) point timer type type point T - o % g o X
type (F) (KH) | (KH, L) |type (K)| © °c®loc®
(S) - O O - - O O - - - -
O: Setting possible
[Setting data]
Setting data Details Resultant data type
(S) Wait time (0 to 2147483647) [ms] Logical type (true/false)
[Function]

(1) Waits the length of time specified with (S).

When the elapsed time is less than the set time, the result is false, and when longer than or
equal to the set time, the result is true, and processing continues.

(2) If (S) is specified with a 16-bit integer type word device and there are times when the time is
specified between 32768 and 65535 [ms], perform 32-bit integer value conversion without
symbol with ULONG. (See program example.)

[Error]

(1) An operation error occurs in the following cases.
* When (S) is an indirect designation device, and the device No. lies outside the range.
* When the data specified with (S) (device data when indirect designation) lies outside the 0 to
2147483647 range.

[Program example]
(1) Program with wait time of 60 seconds (when constant designation)
[ TIME K60000 |

(2) Program with 16-bit integer type indirect designation (#0) and in which the wait time can be
between 32768 and 65535 [ms]

[TIME ULONG(#0) |

(3) Program in which the bit device is set (reset) when the specified time or longer has elapsed,
and processing continues

[[SET M100 = TIME K60000 |
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POINT

(1) If the wait time is designated indirectly with a word device, the device value is
controlled with the value loaded first. The set time cannot be changed, even if
the device value is changed during the wait time status.

(2) The TIME command is the equivalent of a conditional expression, and
therefore can only be set in the last line of transition (G) programs.

(3) If transition programs (Gn) with same number for which the TIME command
is set are used with multiple motion SFC programs, ensure that the programs
are not run simultaneously. (If run simultaneously, the wait time for the
program run first will be illegal.)

(4) If the transition program (Gn) is of another number, the TIME command can be
executed simultaneously with multiple motion SFC programs. (The maximum
number of simultaneous active steps is 256.)

(5) The wait time cannot be canceled during the wait time specified by executing
the TIME command.
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Appendix 8 Overview of Virtual Mode Control for SV22 Automatic Machines

(a) Virtual mode uses software to perform synchronous control processing

with a mechanical system program comprised of a virtual main shaft
and mechanical module. By using virtual mode, it is possible to switch
from the previous synchronous control performed with a mechanical
system using a main shaft, gears, and cams, etc. to positioning control
using servo motors.

(b) With virtual mode, a mechanical system program is required in addition to

the positioning parameters, servo programs, and motion SFC programs
used with real mode.

(c) The procedure when performing positioning control in virtual mode is as

QPLCC CPU

follows.

1) A virtual mode motion SFC program start request is issued with a
sequence program SFCS command.

2) The mechanical system program virtual servo motors start.

3) The results of operations performed through a transfer module are
l output to the servo amplifier set in the output module.

4) Servo motors are controlled.

Q motion CPU

Sequence program |

| Mechanical system program |

| Motion SFC program |

Drive module

program start
request command

Start program No. designation

setting.

© *2: By using the SVST command, servo
programs can be started directly without

an SFC program.

H DP.SFCS | | K10 | :C Rotary cutter (K10) ) (virtual servo motor)
+ / Transfer module
Motion SFC o

: *1: Motion SFC programs can also be
started automatically with a parameter

| [G200]
i | M2044//In virtual mode?

[K100: Virtual]

1VF

Axis 1

Composite D O

}_‘3«1)1

System settings

Fixed parameters
Servo parameters
Parameter block

Limit switch output data

Servo
amplifier

Servo
amplifier

- Zeroing is not possible in virtual mode, and therefore zeroing data

is not used. (Zeroing is performed in real mode.)

« Virtual mode JOG operation is controlled with JOG operation data

set in the drive module parameters.

« External synchronous encoder pulses are input to the synchronous
encoder input unit or manual pulse generator input unit, allowing the

mechanical system program synchronous encoder to be operated.
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Appendix 9 Glossary

A
This means cam non-dimensional acceleration.
Non-dimensional acceleration is non-dimensional
speed differentiated by non-dimensional time.
The maximum value is expressed with Am.
See "Am".
See "V".

5th power polynomial curve
This curve has five boundary conditions, is smooth,
and possesses excellent characteristics.

Absolute encoder

This is an absolute position detector that allows
angular data contained in a single motor rotation to be
output externally, and standard encoders allow 360
degrees to be extracted in 8 to 12 bits.

With incremental encoders, the axis position when a
power outage occurs is lost, however, with absolute
encoders, the axis position is retained, even in the
event of a power outage.

See "Encoder”.
A~

Absolute code
wheel

Angular data contained in a single rotation is known
the instant the power is turned back ON again,
however, data for multiple rotations (how may rotations
were made) is backed up with a battery.

Absolute mode
This is a method used to express the positioning
address. This is an absolute address method.
This method expresses the distance from the
reference 0. The positioning direction is determined
automatically without being specified. There is also an
incremental mode.

No.1 No.3 No.2

$ SO s
_______ M2
(1) to (3) indicates operating sequence. | (3) |

Speed

Absolute position system
By zeroing once when starting up positioning control
devices, current values are backed up with a battery
even when the power is turned OFF, and machine
displacements are compensated.
Consequently, there is no need to perform zeroing
after turning ON the power.
To construct this system, a servo amplifier compatible
with servo motor with absolute position detector is
required.

AC motor drive unit
This is a built-in servo amplifier capable of being
connected to and driving a single servo motor.

Acceleration
Acceleration is speed differentiated by time, and
expresses the rate of change of speed.
Furthermore, acceleration is proportional to force.
See "A".

Acceleration time
This is the time taken to reach full speed from the
stopped status with the motion controller.
The parameter acceleration time is the time taken to
reach the speed limit value, and therefore becomes
proportionally shorter if the set speed is low. It is
determined by such factors as the machine inertia and
motor torque, and load resistance torque.

Full speed = speed limit value

0 | Time

Acceleration time

Actual current value

This is the actual servo travel amount pulse count
calculated from feedback pulses.

Address
(1) Memory address Memory holds addresses, and
data is written and read by specifying these
addresses.

Memory

0 Data
1 Data
2 Data
3 Data
4
5
6

Data
Data

Data

(A(Idress)

(2) Numerical value indicating the target position when
performing positioning. Units are set in mm, inches,
degrees, or pulses.
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Am acceleration

This is the cam non-dimensional acceleration maximum
value.
See "A".

Analog command

Converts command pulses inside the positioning
module to analog voltage, and outputs the converted
analog voltage to the servo motor drive module.

The motion controller contains no dedicated module
capable of issuing this analog command.

A stand-alone MELSEC-A AD72 or AD70 analog
output positioning module can be used.

Auto tuning

The responsiveness and stability of machines driven
by servo motors is influenced by changes in the
moment of inertia and rigidity resulting from changes in
factors such as machine load.

This function is used to automatically adjust the speed
loop gain and position loop gain based on the machine
condition in order to maintain maximum machine
performance.

Automatic trapezoidal acceleration/deceleration
This is positioning movement in which the time and
speed graph forms a trapezium.

Acceleration

Deceleration
Speed I 7 \(

— Time

Backlash compensation

Play (backlash) occurs as the movement direction
changes from forward rotation to background rotation
as the gears engage. The same phenomenon occurs
even with screws, and it is not simply enough to feed
an axis 1 m to the right when performing positioning
and then feed 1 m back to the left to return the axis to
its original position. The axis will not return to its
original position until it has also been fed by the
amount of play. This refers to the compensating of this
play. This is similar to the "play" in car steering wheels.

Forward rotation /

Backlash

Machine does not

m (Right travel) move
1 m (Left travel) Backlash
Left travel feed amount "
|

Backup function

(1) This function ensures that sequence programs and
device statuses stored in the PLC CPU RAM
memory are not forgotten even in the event of a
power outage.

(2) This function is used on absolute position compatible
systems to ensure that current values are not
forgotten even in the event of a power outage.

(3) When replacing CPU modules, CPU data (servo
programs, servo parameters, absolute position
compatible data, etc.) is read by peripheral equipment,
and then loaded following CPU replacement.

Ballscrew
This is a type of screw, and has balls in the engaging
part similar to ball bearings. There is very little
backlash, and it can rotate with very little force, and so
is used for positioning.
See "Feed screw".

Female screw

Male screw

Base shut-off
The servo amplifier supplies power to the servo motor
through power transistor switching.
Consequently, the base is shut off to stop power
supply to the servo motor when the servo power turns
OFF or when an alarm occurs. When this happens,
servo motors are in a coasting condition.

Blank cover module
This is an empty module used to improve the
appearance of vacant slots on the main base or
expansion base.

Bottom dead center
This refers to the lower side of the machine installation
route for the cam mechanism reciprocating motion.
This is the lower point of the cam.
See "Reciprocating cam".
See "Feed cam".

Cam
Machine element used to transfer anticipated
movements through direct contact with a joint with
contactor of simple shape such as a knife edge, roller,
or planar shape.

Cam curve

The follower member motion curve moved with the
cam can be set with a software package
(SWOSRX-CAMP). There are various names of cam
curves such as constant speed, constant acceleration,
5th power polynomial, cycloid, modified trapezoid,
modified sine, modified constant velocity, trapecloid,
double harmonic, and simple harmonic.
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CAMP Count type zeroing

CAMP is a software package (SW3RN—CAMP) used
to create cams for virtual mode cam output.

CHANGE signal
This is an external signal used to trigger position
control while executing speed control.

Characteristics of cam curves
This is the speed and acceleration of cam curves.

Circular interpolation
Positioning is performed by running a horizontal
direction motor and vertical direction motor
simultaneously, the CPU performs the computations
necessary to draw an arc, and interpolation is

The axis decelerates to creep speed when the
proximity dog turns ON during zeroing, and after
moving the travel value after the dog turns ON, the
subsequent home position signal is set as the home
position address.

The proximity dog length can be ignored.

See "Zeroing method".

performed automatically.

Circles are created with auxiliary point designation,
radius designation, and center point designation, and
any obstructions found can be avoided.

See "Linear interpolation”.

v
_ _ _py Collision
Obstruction ’ _

Command in-position
This turns ON when the difference detected between
the positioning address (command position) and feed
current value with a signal found in the positioning
data fixed parameters matches the set value.
Detection is made a little before the positioning end

\% —  Zeroing direction
A
Zeroing speed
Zeroing
sta Creep speed
7 M .t
Proximity dog e s s
] I
, ON : i Zero point
—n

Travel value after proximity dog ON

Creep

This is a low speed at which the axis moves a little
before reaching the home position when performing
zeroing during positioning.

It is difficult to stop suddenly at a precise point when
traveling at high speed, and therefore it is necessary
to switch to creep speed.

See "Proximity dog type zeroing".

Current feed value

This is the number of calculated pulses corresponding
to the travel distance output by the motion controller.

point address, and it is used to carry out preparatory Current loop mode

work, etc.

Constant speed control

This is also referred to as torque loop mode.
See "Position loop mode".

With a single start command, positioning is performed to Current value

the end point at fixed speed while performing linear or
circular specified positioning control to a predetermined

Current positioning control address

pass point. Current value change, current value rewrite

With a FOR/NEXT command, the same control as that
for the pass point can be repeated.

Constant velocity curve
This curve is applied if necessary for axes to run at
constant speed.

Continuous pass
This is control such as constant speed control in which
a route is followed without interruption.

Control unit
This is one of the basic units of positioning data, and is
specified in mm, inches, degrees, or pulses.

In Japan, mm or degrees?
In the USA, inches or degrees?

Pulses can also be used!

COPY
This means copying a part from the Edit screen to
another location.
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Refers to the teaching of temporary proximate values
used for positioning when the machine is assembled
and connected to the motion controller.

In addition, this function can be used to write
temporary current values at such times as when
current values are lost in the event of an accident, etc.
By then performing zeroing, the motion controller
recognizes the home position. Changes to current
values can be performed with a CHGA command
during a positioning stoppage.

Cursor

Used to urge caution to the operator at display
screens on peripheral equipment and CRTs, etc.

Display screen

Cursor




CuUT
This means storing a part from the Edit screen to the
system buffer.
Parts stored in the system buffer by cutting can be
displayed on the Edit screen again by pasting.

Cycloid curve
Commonly abbreviated to CY curve, this curve has
been known for many years as a continuous curve,
and has little excitation frequency component, making
it ideal for high speed. On the downside, it has high
characteristic values such as speed, acceleration, and
inertia torque.

Data set type zeroing
Sets the position at which the axis is currently stopped
as the home position address.
No proximity dog switch is required.
See "Zeroing method".

Vv Current position while
/ stopped is home position.

t
|

ZERO command
execution

DELETE
This means deleting parts from the Edit screen.

Deviation counter

This counter is built in to the drive unit, and is used for
positioning.

Feedback pulses are subtracted from motion controller
command pulses, the command pulse and feedback
pulse deviation value (droop pulses) are sent to the
D/A converter, the motor is run, and if there are no
command pulses, the motor is run until the number of
droop pulses reaches 0.

Command

pulses Deviation D/A
™ counter converter [~7~
L PLG
"

Feedback pulses

Pulse
generator

Differential gear
This is one transfer module in the virtual mode
mechanical system program, and is used for auxiliary
input for main shaft rotations.

Differential output
This is one type of encoder feedback pulse output.
If transferring a single signal, by transmitting signals
with reversed polarity in pairs, the receipt side is able
to judge by setting the signal logic, and its excellent
noise resistant properties make it ideal for pulse train
high speed signal transfer.

Command |

| ! Servo amp
module
Driver | aipip T Receiver

>,

Digital bus connection
Commands output from the motion controller to servo
amplifiers are generally in the form of a pulse train or
analog output, however, this method involves issuing
commands with digital values by connecting a bus line,
facilitating the construction of highly reliable,
high-speed, high-accuracy systems.

Direct clutch
This is one of the virtual mode mechanical system
programs.
This transfer module clutch is a clutch with setting time
of zero for which no smoothing time constant has been
set.
See "Smoothing clutch".

Discontinuous curve
This is a constant speed curve or constant
acceleration curve within a cam curve for which
acceleration within an interval including both the start
point and finish point is not continuous.

DOG signal
This refers to the home position proximity dog.

Drive module
This is one of the virtual mode mechanical system
programs.
Refers to the pairing of a virtual servo motor and
synchronous encoder used to rotate the main shaft
and auxiliary input axes.

Drive unit
Commands (pulses, etc.) issued by the motion
controller are of low voltage and current, resulting in
insufficient energy to drive motors. This unit amplifies
these commands to drive motors.

Motion

_ Drive unit
controller

‘Motor

Power supply

Drive unit ready
This signal indicates that the motor drive unit is ready.
The drive unit remains OFF if the power is OFF or if an
accident occurs.
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Droop pulses
As the machine has inertia (GD2), if positioning
module speed commands are issued as is, the
machine becomes delayed and is therefore unable to
keep up.
In the case of servo motors, speed command pulses
are accumulated in the deviation counter to delay
them. Droop pulses are these accumulated pulses.
When the machine stops, the deviation counter
discharges all pulses to leave the count at 0.
To be exact, the difference between feed pulses and
feedback pulses is droop pulses.

200
1,000 counter 800
comman g0 | feed 5 paA |———»Voltage
d pulses pulses

pulses

)
Feedback pulses

Dwell
Dwell refers to a condition in which the axis is temporarily
stopped, with no follower member displacement over the
passage of a certain period of time.

Dwell period
This is the input axis rotation angle when the output
axis is stopped, and the sum of this and the index
period is 360°.

Dwell time
It takes time to calculate deviation counter droop
pulses immediately after positioning is finished.
Positioning will be inaccurate if this time is too short,
and so a longer time is used for the dwell time.

Dynamic brake

When the protective circuits are triggered by a power
outage or emergency stop condition (EMG signal), the
dynamic brake is used to short the circuit via a resistor
between servo motor terminals, consume rotation
energy as heat, and stop axes suddenly without
coasting the motor.

Braking power is generated only while motors capable
of obtaining brake torque greater than that of
electromagnetic brakes are rotating, and as there is no
holding power when motors are stopped, mechanical
brakes are also used to prevent vertical axes from
falling.

EIA
This is the EIA code (EIA standard) punched on the
perforated paper tape used to instruct the NC unit to
perform processing.
Other NC languages are ISO code (ISO standard) and
JIS code (JIS standard).

EIA code
This is a tape code used for numerical control machine
perforated paper tape stipulated by the Electronics
Industries Association, and has 8 tracks including 6
bits used to show information, an odd number parity bit,
and an EOB character (end of block).

Electromagnetic brake
Electromagnetic brakes are installed on motors to
prevent vertical axes slipping during power outages or
when accidents occur, and for protection when motors
are stopped.
This is a non-excitation electromagnetic brake.

Electronic gear
This function is used for positioning, and allows the
feed value per feedback pulse to be changed freely.
The feed pulse and feedback pulse ratio, in other
words pulse rate, is selected based on the machine,
however, the advantage of this function is that it can
be set freely regardless of this machine system.

Deviation counter
Feed pUlSGS Electronic +f-\
oo gear

500P

Motor

1000P

PLG

Emergency stop
It is necessary to insert the emergency stop or stop
program for safety purposes into the PLC program,
and also install a circuit used to stop the machine
outside the PLC.
This measure is taken in consideration of the rare
event of a PLC defect occurring, or the emergency
stop being disabled by the sequence program based
on the timing at which the PLC power turns ON and
OFF.
Note that it is better for input devices to use contact b
because it allows wire damage and contact defects to
be detected.
EMG signals should be used.

EMG signal

With all axes, the emergency stop external switch is
contact b. Consequently, the power for the switch is
normally ON.

By issuing this signal, all axes stop, the external
emergency stop input flag (M9076) turns OFF, and the
motor coasts.

Furthermore, addresses will be lost and so caution is
required.
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Encoder
Inputs position information to the control unit. Pulse
generator, etc. Encoding device
The diagram shows an optical encoder.

Main signal slit

Zero point signal slit

Input axis

Receipt element Index scale  Light source
(photo transistor) (LED)

Rotary encoder
(incremental)

Light source

(LED) Collimated lens

Main scale b

A _-~Au— Receipt element

i S i
a :Irﬁ Q'\ (photo diode)

i

Reference home position b 5

Index scale

Linear encoder
Linear encoders employ a binary output format, and
are available in incremental and absolute types.
See "Absolute encoder".
See "Incremental encoder”.

Error compensation

When a dimensional error exists at the machine, when
the feed value is actually less than or greater than 1 m
even although a 1 m command is sent from the
module, the motion controller compensates for that
error. For example, when the actual feed value is less
than 1 m, extra pulses just enough to cover the
shortfall are sent to perform the correct 1 m
positioning.

External regenerative brake resistor
Referred to as regenerative brake.
When moving machinery with a motor, power is
normally supplied from the amplifier to the motor,
however, when the motor is decelerating or driving a
down load, the rotation energy held by the motor and
machinery flows back (is regenerated) to the amplifier.
This regenerative energy is consumed by resistance,
and regenerative control capability is exhibited using
the regenerative brake torque obtained.
This is used if performing high-frequency acceleration/
deceleration.

Feed cam
Consecutive feed motions are made by the stroke
amount from the lower stroke position (bottom dead
center), facilitating conveyor feed and transfer device
feed.

Stroke value

1 cycle

Feed forward control
Used to minimize motor delay and improve servo
tracking in response to positioning control commands.
(Disabled during auto tuning.)
Set to 0 to 150%.

Feed pulse
These are pulses sent from the command device on
the positioning module, etc. to the servo unit or
stepping motor. These are also referred to as
command pulses.

Feed screw
This is a piece of apparatus used to perform
positioning by rotating a screw, and is the main screw.
Ballscrews are commonly used to minimize backlash
and dimensional error.

Positioning

> Feed screw
Rotation ‘\
with motor (i}w)»n)))))»»)mn 3))NID))

Lead
(feed amount with pne screw rotation)

Feedback pulse

A command is issued during automatic control, and
this pulse train is returned to confirm whether the
machine is behaving in accordance with the command.
If not, a correction command is issued. If a command
with 10,000 pulses is issued, and 10,000 feedback
pulses are returned, the balance should be 0. These
are also referred to as return pulses.

See "Deviation counter".

File name
This is the name given when writing data or programs
to a floppy disk or hard drive.
File names are made up of the system name and
machine name, each with up to 8 characters, and a
header is appended.
See "Machine name".

Fixed feed
This means obtaining the dimensions required to cut
sheet and rod materials in the specified dimensions
when performing positioning. The incremental method
is commonly used.
There are three types: FEED-1, FEED-2, and FEED-3.

Follower member
This is a general term used to refer to the part that
makes contact with the cam (rod which moves back
and forth), or a load system after that point.
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Formatting

Refers to the initialization of the hard drive or floppy
drive disk, and involves the writing of computer rules
and contents, etc. to the disk. Consequently, the disk
memory capacity will be reduced by the amount
required for formatting.

Disks are for general use, and therefore formatting is
required to tailor them for the computer. Formatting
need only be performed once at the beginning.

Forward limit switch signal

This is a positioning control device input signal used to
report the triggering of the external upper limit switch
(contact b configuration, power normally ON) for the
travel range in which positioning control is performed.
This signal turns OFF when the external FLS signal
(contact b) is OFF (not conducting), and the
positioning operation has stopped.

Fully closed control

The machine travel mechanism is equipped with a
closed encoder, and direct travel distance is detected,
allowing transfer system mechanism (gears,
ballscrews, timing belts, etc.) machine system errors
between the motor and machine to be suppressed to a
minimum.

This type of control is also ideally suited to positioning
control for sliding mechanisms.

Feed roller Cutter
() )

Motor - /w n

PLG

Closed
encoder

Motion | |Servo
controller - amp. |

MR-[_1B-s [J

With closed encoders, the workpiece length is
detected directly, ensuring a uniform workpiece
cutting length regardless of feed roller slipping.

G-code
This is a standardized two-digit (00 to 99) number
used to stipulate the NC unit axis control function, and
is also referred to as G function.
Example
GO01 Linear interpolation
GO02 Circular interpolation (clockwise)
G04 Dwell
G28 Zeroing
G50 Main shaft high speed setting

GD2
In mechanics, this is the same concept as moment of
inertia, and is a format used to express the moment of
inertia for gravitational unit systems (engineering units,
etc.)
"GD?*" is one of these symbols with G representing
gravity, and D representing the rotational diameter.
GD’= [gravity] x [rotational diameter]2 (kgf/mz)
The unit for moment of inertia used in catalogs is J (x
10" kg/m?).
Consequently, it is given by GD?=4xJ.

Gear
This is one transfer module in the virtual mode
mechanical system program, and is used to branch
main shaft rotations to the output module.
The gear ratio and rotation direction can be set.

Grid
Refers to useful reference horizontal and vertical lines
used for arranging parts on the mechanical system
editing screen.

Home position
This is the position used as the reference for
positioning. Positioning cannot be started without a
reference point.

Lowe:‘IV Reference

r
Home position

In position

The droop pulse value (difference between position
command value and position feedback from servo
motor) in the deviation counter is detected with a
signal in the positioning data servo parameters, and
this in-position signal turns ON when the detected
value matches the set value.

A few droop pulses are cut, allowing them to be used
at such times as when staring subsequent positioning.

Incremental encoder

This is a device used simply to emit ON/OFF pulses as
an axis rotates. Single-phase encoders emit only A
pulses, and the axis rotation direction is unknown. Two-
phase encoders emit both A and B pulses, allowing the
system to judge that the motor is rotating in the forward
direction if B turns ON while A is ON, and in the reverse
direction if A turns ON while B is ON.

There are also encoders with zero point signals.
Incremental encoders emit between 100 and 10,000
pulses per axis rotation, and are the most commonly
used encoders.

See "Encoder".

B signal slit
A signal slit

Slit disk

Photo transistor

Rotational axis

Zero point signal 1 pulse for axis 1 rotation

Output waveform 2 phase + home position output
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Incremental mode
This mode is used for positioning, and expresses the
position based on the specified direction and distance,
with 0 as the stopping point. This is a relative address
method. This mode is used for fixed feeding, etc.
There is also an absolute mode.

Sto NO.1 NO.3 No.2

(3) Right

I T
0o — 5 0 .
(1) Right (2) Right
No.2 is o mm to the right of No1.

Inertia
Behavior in which the current condition remains the
same provided that the object is not acted upon by an
external force. It is referred to as the moment of inertia.

Installation function

The motion controller internal OS (operating system)
can be rewritten using peripheral equipment.
Dedicated operating systems are used for the SV13
conveyance and assembly controller, SV22 automatic
machine controller, SV43 processing machine
peripheral equipment controller, and SV51 dedicated
robot controller, and installing each OS facilitates use
to match each machine.

Inverter
This is a device used to convert direct current to
alternating current. In order to actually change the
motor speed, a commercial frequency of 50Hz or 60Hz
is first delivered by direct current, which is then
converted to a an alternating current of 5Hz to 120Hz
to control the motor speed.

Jerk

This is a further differentiation of acceleration by time,
and expresses the rate of change of acceleration.

JOG
JOG operation This means moving a little at a time.
Inching.
JOG operation is used for peripheral equipment test
operation, and can be performed with a sequence
program by writing parameters and the JOG speed.

KANA

KANA. Key found on peripheral equipment. Press to
enter Katakana characters. Remember to reset this
key when entering alphabet characters or numbers.

KPPS
Kilo-pulse per second
This is the number of pulses per second. 80 KPPS
means 80,000 pulses per second.

Line monitoring
This is the monitoring of the PLC and controller control
status during operation.

Linear interpolation
Positioning is performed by running a horizontal
direction (X) motor and vertical direction (Y) motor
simultaneously, the CPU performs the computations
necessary for axis travel to proceed in a straight line,
and interpolation is performed automatically.
ABS-2 to ABS-4, and INC-2 to INC-4 can be used.
The following is an example of 2 axis linear
interpolation.

No.9

Lateral feed

7 (

No.8
Horizontal feed

Load inertia ratio
GD.%/GDy?
See "GD".

Low inertia motor
Used when wishing to accelerate and decelerate
frequently.
In order to reduce the moment of inertia from standard
motors to approximately one third, the rotor diameter is
reduced, and the longitudinal direction is lengthened to
cover torque.
A load inertia ratio of 1 or less is ideal.

Machine name
Maximum eight character code applied freely by the
user from a file name. Alphabet characters (upper
case), numbers, and one symbol are used. The first
character must be an alphabet character.
See "File name".

Manual pulse generator
Pulses are generated by manually rotating a handle.

Margin
This is the cam and cam follower ratio of contact, and
should normally be 60% or higher.

Master axis
This is the side at which positioning data is prioritized
when performing interpolation during positioning.
It is an interpolation control unit set in the parameter
block.
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M-code
This is a signal used to trigger auxiliary functions such
as drill change, clamping, unclamping, raising and
lowering of electrodes, and all types of display that are
performed together with positioning.
Codes 1 to 255 are assigned (1: clamp, 2: unclamp,
etc.) and used by users.
M is an abbreviation of machine.

Mechanical support language

Synchronous control is performed, and therefore by
using software to process synchronous control
operations that were previously mechanically joined
with mechanisms using a main shaft, gears, and cams,
processing switches to positioning control (roller output,
ballscrew output, rotary table output, cam output) with
servo motors.

See "Mechanical system program".

Mechanical system program

This consists of a mechanical mechanism connection
drawing connecting the drive module (virtual servo
motor and synchronous encoder) and virtual main
shaft, transfer module (gears, clutches, speed change
gear, differential gear), output module (cams, rollers,
ballscrews, rotary table) with the respective module
parameters.

Model adaptive control
When performing actual operation, differences occur in
the actual control state quantity relative to the ideal
control state quantity.
Motion control enables optimum loop gain control
based on those differences to ensure that control is
always performed at maximum performance.

Modified constant velocity curve
Commonly abbreviated to MCV curve, this curve has a
fixed speed interval in the middle of the curve, and is
used when necessary to lower the maximum speed to
reduce the pressure angle, or when a fixed speed
portion is required.
It is applied to heavy loads traveling at medium speed.

Modified sine curve
Commonly abbreviated to MS curve, this is a
commonly used standard curve. It has low maximum
speed and small cam axis torque coefficient, and
acceleration is comparatively low, and therefore is
widely used when the nature of the load is unknown. It
is applied to loads traveling at high speed.

Modified trapezoid curve
Commonly abbreviated to MT curve, this is a standard
curve developed to minimize the maximum
acceleration value, and is applied to light loads
traveling at high speed.

Monitoring trace graph
This is a monitor function, and displays waveforms
based on traced (recorded) position commands,
position droop, motor speed, motor current, and speed
command values during positioning.

Motion control
This refers to positioning control.

Multiplication ratio setting
This is the pulse rate.
See "Pulse rate".

No-dwell motion
At the operation start and end points, there is no dwell,
acceleration is maintained at an arbitrary value, the
reciprocating operation is repeated, and the
acceleration (A) value becomes smaller.

Notch filter
This sets the notch frequency to match the machine
system resonant frequency.

Numerical Control
This is the language punched on the paper tape used
to instruct the NC unit to perform processing.
Other NC languages are EIA code (EIA standard), ISO
code (ISO standard) and JIS code (JIS standard).

Numerical controller
Unit offering even more advanced positioning. 3 axes
or more can be controlled with high accuracy and at
high speed. Control for complex curves and curved
surfaces is also possible.

One-dwell motion, dwell-rise-dwell motion
If used to double back on the same curve on the
upward and downward journey for a movement
involving a stop at only the start point or finish point of
that journey, acceleration can be reduced, and
movement becomes smoother.

Option slot
Slot into which a motion module or MELSEC-Q Series
can be installed to suit the intended use.

Output module
This refers to a module used to run a servo motor in
virtual mode.
The output module has rollers, ballscrews, rotary table,
and cams.

Pancake motor
The axis direction dimension is 100 mm shorter than
the standard shape,
and is used when there is little space to install the
servo motor.

Parabolic curve

Commonly abbreviated to PB curve, it possesses the
characteristic of having a non-dimensional maximum
acceleration, facilitating minimum time control under
the condition that the maximum acceleration value is
suppressed.

On the downside, acceleration is discontinuous, and
vibrations occur easily.
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Parameter block
This allows changes to be made easily to control
conditions with data such as that for acceleration and
deceleration control used for positioning processing.

Parameters
Parameters stipulate PLC functions. Memory capacity,
relay or timer types, status latch selection, and
comment capacities and so on can be set by users as
parameters. Default values are set to enable basic
functionality. There are fixed parameters and servo
parameters for positioning.

PASTE
This means redisplaying parts cut from the Edit screen
and stored in the system buffer on the Edit screen
again.

PCPU
This refers to the positioning control CPU that exists
as the motion controller CPU configuration.
In addition, there is also a sequence control CPU
known as an SCPU.

PGO (PG zero)
See "Home position signal".

Plural harmonic motion
This is a cam curve,
examples of which are motions in which the
acceleration pattern is the multiple perpendicular axis
component of a uniform circular motion.
This has been improved to make it difficult to cause
vibrations to "simple harmonic motions".

Position loop gain
Expresses the control response speed when
performing positioning control at item 1 in the
positioning data servo parameters. This value
stipulates the number of deviation counter droop
pulses during operation, and droop pulses will become
smaller if the setting is high, allowing the settling time
when the axis is stopped to be reduced. If too high,
however, undulations will occur when the axis stops,
resulting in slight vibrations. Droop pulses will increase
in size if the value is small, allowing axes to come to a
smooth halt as the settling time increases when the

axis stops, however, the stopping error will increase.
-1
Command pulse frequency (S€€")

Position loop gain =
Pg Droop pulse

Position loop mode
This is one of the servo control modes used for
positioning, and is used for position control.
In addition, there is also a speed loop mode used to
perform speed control, and a torque loop mode used
to perform torque control (current control).

___ Servoamp Servo motor
|
Droop pulse ‘
Pulse train
s ! L |
|
] Position Speed urrent Inverter — | ‘/l\;
ontrol control ontrol |
Current feedback | : |
Speed feedback :
_.— . Positioning feedpack Interface PLG
! [ |

Positioning
This refers to traveling from a certain point to the
predetermined next point.
For example, determining length
outputting a drilling position, etc.
Servo motors channel power from
controller issuing the position commands.

in  mm units,

the motion

Positioning completion signal
This is signal Xn1 that turns ON when the positioning
dwell time is complete.
The purpose of this signal is to begin other work
(clamping, etc.) after positioning.

Dwell time

T Positioning completion
Speed signal ON
\ l
Positioning Separate work

Time

Positioning devices
These refer to |/O signals, internal relays, data
registers, special relays, and special registers used to
communicate signals between the SCPU (PLC CPU)
and PCPU (positioning CPU).

Positioning parameters
This is the basic data used for positioning control, and
includes such information as system settings to match
the servo motors and servo amps used, the control unit,
travel value per pulse, speed limit value, upper and
lower stroke limits, and acceleration/deceleration time.

Programmable controller ready
Signal indicating that the PLC CPU is ready. Special
function modules are unable to function if this
condition is not established.

Proximity dog type zeroing
The axis starts to decelerate when the proximity dog
turns ON during zeroing, and after moving at creep
speed until the proximity dog turns OFF, the first home
position is set as the home position address. The
length of the proximity dog is the point.
See "Zeroing method".

—* Zeroing direction
\ Zeroing speed

Zeroing start

Proximity dog Wlllllllllﬂ : :
ON OFF I

— Ui Zero
I I I

PTP point to point control
This refers to positioning control.
This is control in which pass points are specified at
intervals on the route.
A request is made only to reach the target position,
and control over the route during travel from a certain
position to the next value is not required.
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Pulse
(1) The turning ON and OFF of current (voltage) over a
short period of time. The same term is applied to the
human pulse. A pulse train is a series of pulses. The
MELSEC AD71 is a unit that emits pulses.
The AD61 unit receives and counts pulses.

UL

Pulse command
This command turns only 1 program cycle (1 scan) ON
when conditions turn ON. With MELSEC-A, there is a
PLS command that turns the 1 scan time ON with the
leading edge when the signal is ON, and a PLF
command that turns the 1 scan time ON with the
trailing edge when the signal is OFF.

Pulse generator
This is a device used to generate pulses. For example,
pulses are generated as the shaft attached to the
motor axis rotates. Digital device
Single-phase types emit a single pulse train, and
two-phase types emit two pulse trains with phase
difference. 600 to 1 million pulses are emitted per axis
rotation. Furthermore, one or two pulses with home
position signal are emitted per axis rotation.
See "Encoder".

Pulse rate
This is a coefficient used for positioning which doubles,
triples, halves, or thirds the feedback pulse per motor
axis rotation, and is the ratio of feed pulses to
feedback pulses.
For example, when there are 2,400 pulses per rotation
and the pulse rate is 2, the result will be 1,200 pulses.
The axis rotation per pulse when there are 2,400
pulses is 0.15°, however, this will be 0.3° with 1,200
pulses. Positioning accuracy drops as the pulse rate is
increased.
See "Electronic gear".

Pulse train command
By continuously emitting the number of pulses
corresponding to the machine travel distance from the
motion controller to the servo motor servo amplifier, it
is possible to perform positioning control proportional
to the number of pulses.

Ready (M9074)
Condition in which the PCPU or servo amp is able to
function normally after the power is turned ON.

Real mode
In this mode, servo motors are controlled directly with
a servo program.

Real-time auto tuning
See "Auto tuning".

Reciprocating cam
Consecutive reciprocating motions are made by the
stroke amount from the lower stroke position (bottom
dead center), facilitating push/return movements,
up/down movements, and left/right movements.

Stroke value

0 Bottom dead center
1 cycle
) e —
(cam axis 1 rotation)

Regenerative brake option
This is an optional part, and is used to perform
high-frequency acceleration and deceleration.
See "External regenerative brake resistor".

0

Resolver

This is a device used to resolve angle detection into
two analog voltages.

Also referred to as a two-phase synchro, as opposed
to single phase voltage input, the resolver converts a
single rotation of the axis rotation angle to a
perpendicular two-phase voltage (analog voltage), and
then outputs it.

=

Travel distance per 1 resolver rotation
I

Gear

Position detection value
—

I Resolver (Addresses 0 to 4095
Motor  converted to digital values.)
Reverse limit switch signal
This is a positioning control device input signal used to
report the triggering of the external lower limit switch
(contact b configuration, power normally ON) for the
travel range in which positioning control is performed.
This signal turns OFF when the external RLS signal
(contact b) is OFF (not conducting), and the
positioning operation has stopped.

Roller
This is a cylindrical rotating object used to feed and roll
paper or steel plate.
Roller output can be set as a virtual mode output
module.

Rotary table
Performs positioning control while rotating the
workpiece on a round table within a 360° range.

SCPU
This refers to the sequence CPU that exists as the
motion controller CPU configuration.
In addition, there is also a positioning control CPU
known as a PCPU.
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Scroll
The CRT screen and so on changes repeatedly like a
scroll.
The screen changes as the machine being controlled
moves, and with key operations.

Sequence control
This refers to a sequence program used to control
operations sequentially such as detecting the
completion of a single movement with a switch, and
using this signal to start the next operation.

Servo amplifier
There is a type built in to the controller base, and an
externally installed type. The servo amplifier issues
speed commands to the servo motor, and controls the
servo motor with received feedback pulses.

Servo lock

Force used to hold the motor at the stop position is
required for positioning with servo motors and stepping
motors, etc. (The motor position will be lost if moved
with external forces.)

This condition is referred to as servo lock or servo lock
torque.

( Motor also required power to fully stop.

Servo motor
Motor that rotates reliably in response to commands.
These motors offer high responsiveness, high speed,
and high accuracy, and are capable of frequent
starting and stopping. They are produced in DC and

AC types, and large capacity models are also available.

They are equipped with pulse generators used to
detect speed, and often perform feedback control.

In other words, they move in accordance with
command values, and in such a manner as to
minimize differences between command values and
current values while detecting current values.

Servo on

Positioning is not performed when the drive unit is
normal and this servo on is not ON.

Motion
controller

CPU

@ Servo ON

Drive
module

‘Motor PG

Servo parameters
See "Positioning parameters".

Servo program
This is a program used to control servo motors,
and contains such commands as independent linear
control, linear interpolation  control, circular
interpolation control, fixed feeding, speed control,
constant speed control, and zeroing.

Servo response
Sets auto turning responsiveness.
The optimum response can be selected based on the
machine rigidity. The higher the machine rigidity, the
higher responsiveness can be set, facilitating
improved tracking in response to commands, as well
as reduced settling time.

Settling time
This is the delay time from the time the stop command
is complete until the servo motor stops (time until
droop pulse becomes 11).

SFC (sequential function chart)
This is the optimum structured programming method
required to perform machine automatic control
sequentially with a PLC.

-Start preparation
=

Start preparation ——

E:I IAdvance operation
Positioning —[_ Servo program execution
complete !

[__] Push operation
Positioning __ | Servo program execution
complete
Positioning E:I Retract operation '
complete —1— Servo program execution

Simple Harmonic motion
This is an example of a cam curve,
examples of which are motions in which the
acceleration pattern is the single perpendicular axis
component of a uniform circular motion.
This motion generally exhibits smooth characteristics,
and is therefore applied to low speeds.
On the downside, acceleration is discontinuous, and
vibrations occur easily.

Simultaneous start control
Two to three types of servo program are run with a
START command to start multiple servo motors
simultaneously.
Multiple axes specified in a special register are started
simultaneously with a special relay with JOG operation.

Skip function

This function allows subsequent positioning to be
started even if an external STOP signal turns ON
during positioning control, and the signal remains ON
when stopped.

Subsequent positioning is started with an SVST
command when the external STOP signal input
disable flag is turned ON during deceleration, and the
start accept flag turns OFF.

Appendix - 140



Slave axis
See "Master axis".

Smoothing clutch
This is a clutch for which a smoothing time constant is
set as a virtual mode transfer module.
The rotation can be conveyed smoothly when the
clutch is ON and OFF.
It is known as a direct clutch when the smoothing time
constant is zero.

Smoothing time constant t

Acceleration with

smoothing processing Deceleration with

i ; i
Lt it
—>%<—E X 100 = 63% >«

See "Smoothing clutch".

Speed change
See "DSFLP command".

Speed change control
Axes are positioned at the travel value end point while
changing speed at the speed switching point during
positioning control.

Speed change gear
This is one transfer module in the virtual mode
mechanical system program, and is used to change
the main shaft rotation speed and transfer it to the
roller output module.

Speed control
Controls the speed for endless rotations in the same
direction for conveyors, etc.
Using VF forward rotation and VR reverse rotation
commands (position loop) and VVF forward rotation
and VVR reverse rotation commands (speed loop),
feed current values are zeroed at the same time as
axis movement starts, axes are rotated at a previously
set speed, and then decelerate when a stop command
is received, without increasing or decreasing the feed
current value.
Note that upper and lower stroke limits are ignored.

Speed integral compensation
Frequency responses are issued when performing
positioning control at item 1 in the positioning data
servo parameters, and transient characteristics are
improved.
It is helpful to increase this value when the overshoot
when accelerating or decelerating does not get any
smaller even by adjusting the speed loop gain.
The unit is ms.

Speed limit value
This is the maximum positioning speed. By setting this
value in the parameters, operation is performed with
speed limit values even if a larger value is set due to a
mistake in other data. Note that acceleration time and
deceleration time are the speed limit value times.

I
| — \ smoothing processing
?/ A (B A

Speed loop gain

Expresses the control response speed when
performing speed control at item 1 in the positioning
data servo parameters.

If the control system responsiveness drops and
operation becomes unstable as the load inertia
moment ratio increases, stability can be improved by
increasing this setting.

If increased too much, the overshoot increases when
accelerating, and motor vibration noises are emitted
during operation or stoppages.

Speed loop mode
See "Position loop mode".

Speed/position control
Incremental positioning control is performed when
external switching signals are received during speed

control.
N Set travel value
/ V%
| :|During speed control| :|During position conltrol| -
I 1
SSCNET
This is an abbreviation of Servo System Controller
Network.

This is a connection method used to improve reliability
between the motion controller and servo amp through
high-speed serial communication.

Wiring work is simplified with a one-touch connection
using a connector.

Start completion
This is a signal sent to immediately indicate that the
motion controller has successfully started positioning.
It does not mean that positioning is complete.

Servo amp program start
Normal
start

Start completion signal
start

Starting axis
This is the axis to be started, and is axes 1 to 8/32.

Status
This is a device used to express the condition, and
collectively refers to signals that turn ON (1) in the
clutch status, virtual mode status, and when making
zeroing requests, etc.
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Stepping motor

This is a motor that performs an angular rotation (e.g.,
0.15°) with every pulse. Consequently, rotation
proportional to the number of pulses can be obtained.
Stepping motors are available in two to five-phase
types, and with the three-phase type, the motor rotates
by applying voltage in order from A to C. Most
stepping motors are compact, and offer accurate
rotation without feedback. Caution is advised with step
outs, whereby the motor does not rotate accurately.

Stroke limit

This is the range in which positioning can be
performed, or the movement range beyond which the
machine will be damaged. If using a feed screw, the
screw length is fixed, and if using fixed feed, this is the
maximum dimension that is cut.

The upper and lower limits are set in the parameters,
however, to ensure safety, the machine is installed with
separate limit switches wired to external signal input
modules, allowing axes to be stopped automatically.

Limit switch
for emergency
0 3m stop
Lower limit Lower limit
=) O:|__L|

J

Y
Positioning possible within 3 m

Sudden stop
This is shorter than the deceleration time set in the
parameters, and is the sudden stop deceleration time
taken to stop.

(1) First, the A phase is
excited with a pulse.

(2) By then exciting the B
phase, force moves in
the direction indicated
by the arrow.

Full speed

‘\ Rapid stop

Speed \

Time

(3) The nearest gear tooth (4) By successively
is pulled toward the B changing the excited
phase, and the motor phase, the rotor rotates
stops. in_ the.clockwise SV13
direction.

Deceleration time

This is a motion controller OS created for conveyance
oS o o ) and assembly, is capable of 1 to 4 axis linear
This is a positioning control device input signal used to interpolation, 2 axis circular interpolation, CP control

directly stop positioning from outside during operation. (constant speed control), and speed control, and is
When the external STOP signal (contact a) is ON ideal for applications such as conveyance and
(conducting), operation stops and XnD turns ON. assembly equipment.

Sequential control with SFC is possible.

STOP signal

Stopper-forced stop
This is a zeroing method using with positioning, and SV22
involves stopping the axis when it comes into contact This is a motion controller OS created for automatic
with a stopper installed at the home position. machines, is capable of synchronous control of
The motor will burn out and the stopper damaged if multiple servo motors, and controlling cams with

the axis remains against the stopper, and therefore software, and is ideal for applications such as
various methods are used to prevent this such as automatic machines.

equipping the system with a timer allowing the motor
to be turned OFF when a fixed time has elapsed, or SV43
turning the motor OFF when the system detects that
the motor torque has risen suddenly when the axis is
against the stopper.

This is a motion controller OS created for processing
machine peripheral equipment, is capable of linear
interpolation, 2 axis circular interpolation, CP control
(constant speed control), and speed control with an
NC language (EIA), and is ideal for applications such
as processing machines.

Home position
Zeroing
_

l Stopper

SV51
This is a motion controller OS created for dedicated
robots, is capable of three-dimensional linear
interpolation, three-dimensional circular interpolation,
and three-dimensional CP control, and is ideal for
Stroke applications such as dedicated robots (painting

This refers to the axis journey, and is the movement gachin?s,ltranffelr n.]ticg?gs.’ etc.) ibl
change over the distance from the point the axis starts equential control wi IS possible.
moving until it next stops.
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Synchronized control
This involves rotating the main shaft with a virtual
mode drive module, and running the machine by
synchronizing with multiple output modules (servo
motors) through a transfer module.

Synchronous encoder
This is one type of virtual mode drive module. Pulses
from encoders on external machines are input, and the
system synchronizes with these pulses to drive the
output module.

Teaching

This function is required for positioning, and involves
the manual teaching of positions when addresses are
unknown, or to align axes with the workpiece.

For example, it is troublesome to write the address for
each point as data for complex addresses such as
those in a picture, and so by tracing and teaching a
model, positioning can be reproduced later.

Teaching playback function
This involves setting positioning points with the address
teaching function, and simultaneously creating a servo
program and setting positioning points with the program
teaching function while actually moving the machine
with the teaching unit (AS0TU/A31TU).

Teaching unit
This unit is used to teach the data writing and reading,
operation, and monitoring required for positioning.
There are two teaching units: A30TU and A31TU.

Three-dimensional cam
This cam uses three dimensional movements, and
compared to planar cams, is generally more compact,
and can be used as a positive cam for positive motion.

Three-dimensional interpolation CP control
XYZ-axes (3-axis orthogonal) and the C-axis (1 axis
rotation) can be controlled at constant speed with a
[CPSTART XYZ command] machine control servo
command used with SV51 dedicated robots.

Top dead center
This refers to the upper side of the machine installation
route for the cam mechanism reciprocating motion.

Torque
This is the size of a force acting on an axis multiplied
by the arm length up to the line of action for that force.
N-m (kgf/m)

Torque loop mode
This is also referred to as current loop mode.
See "Position loop mode".

Torque ripple
This is the torque fluctuating range, or variations in
torque.

Tracking
Travel values are entered from an external controller,
and by adding these travel values to servo command
values, positioning is performed at a relative speed
with respect to the applicable object during travel.

Transmission module
This is one of the virtual mode mechanical system
programs.
This is a module used to transfer drive module rotations
to the output module, and is comprised of gears,
clutches, speed change gear, and differential gear.

Trapecloid curve
Commonly abbreviated to TRP curve, residual
vibrations after input is stopped can be suppressed,
and seismic resistance is high.

Travel
See "Stroke".

Travel per pulse
This is data calculated from the machine side, and
stipulates how much the motor axis travels per pulse
when the unit is mm, inches, or pulses when
performing positioning. This corresponds to the
position detection unit. Positioning accuracy higher
than this is not possible.

Systems are normally designed with a travel value of
one rotation per axis at the motor side as a reference,
and therefore the travel value per pulse is calculated
as follows.
Travel value per pulse =
Pulse rate
No. of pulses per pulse generator rotation

T

"

travel value
per rotation

=

How much movement with 1 pulse?

Two-dwell motion
Motion with dwell at both ends of the journey

Unit setting
This refers to changing to the actual address unit or
travel value unit for which positioning is to be
performed.
Units are set in mm, inches, degrees, or pulses.

Unsymmetrical
This is a cam curve in which the first half deceleration
differs from the latter half ratio, and is mainly used to
improve high-speed specification deceleration area
characteristics.

V velocity
This means cam non-dimensional speed. This is
non-dimensional displacement (motion displacement
from start to finish expressed with 0 to 1) differentiated
by non-dimensional time (motion time from start to
finish expressed with 0 to 1).
See "Vm".
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Vicinity passage

Refers to the performing of smooth pass point
operations with SV51 dedicated robot three-dimensional
interpolation CP control

T A3 A2

Vicinity amount (radius)

Al < ——
Vicinity amount

Pass point
(radius)

PO

When vicinity passage is zero
Locus is PO - P1 — P2

When vicinity passage is specified
Locus is PO > A1 —> A2 > A3 —» P2

Virtual auxiliary input

This is one of the virtual mode mechanical system
programs,

and adds addition/subtraction rotations from the
auxiliary shaft virtual servo motor or synchronous
encoder to rotations from the main shaft.

Virtual main shaft

This is one of the virtual mode mechanical system
programs.

This shaft is used to connect drive module rotations
directly to the transfer module gear.

Virtual mode

This is a method used to move mechanical system
program drive modules with a servo program or
external encoder in order to drive the servo motor.

The mode used to drive servo motors directly with a
servo program is called real mode.

See "Mechanical system program".

Virtual mode status

This is special relay M2044 used for monitoring, and is
capable of confirming that the system is operating in
virtual mode.

Virtual servo motor

This is one of the drive modules in the virtual mode
mechanical system program, and is started with the
servo program.

The main shaft is connected directly to the virtual
servo motor.

Vm velocity

This is the cam non-dimensional speed maximum
value.
See "V".

WDT error

This is an abbreviation of watchdog timer error, and
indicates a PCPU defect.

M907 turns ON when an error occurs.

Window
Windows refers to selection menus displayed at the
SW6RN-GSV22P or CAMP screen with peripheral
equipment.
* Menu selection window
* Mode function selection window
* Sub function selection window
* Execution/setting selection window

Word

Expresses the data unit. With the MELSEC-A Series, 1
word represents 16 bits, and numerical values from
-32,768 to 32,767 in decimal notation are handled.
This is 0 to FFFF in hexadecimal notation.

However, there are also 32-bit commands, where 1
word represents 32 bits, and numerical values from
-2,147,483,648 to 2,147,483,647 are handled. This is
0 to FFFFFFFF in hexadecimal notation.

Word devices

This is an element in the devices inside the PLC and
holds data. In this device, 1 point is 1 word. The timer
(T), counter (C), and all registers (D, R, W, Z, V, A),
etc. are word devices.

X-axis
2D right/left lateral direction

XY table
This is a table moved in the X (lateral) and Y
(longitudinal) directions so that positioning can be
performed easily.
This is used when drilling holes in plates and drawing
diagrams, etc.

X tabmf

Base table

Y table

Ballscrew

X table

X-axis servo motor

Y-axis
2D forward/backward direction

Z phase
Also referred to as PG zero.
See "Home position signal".

Z-axis
3D up/down direction

Zero point signal
This is the pulse generator (encoder) PGO (detected
once per rotation). It is also referred to as the Z phase.
See "Pulse generator”.
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Zero return data

This data is required by the motion controller to return
to the home position. This is determined at the
machine design stage, and involves changes to the
machine design in order to be changed at a later date.
This is the reference point for home position
positioning, and therefore zeroing is required at such
times as when a power outage occurs during
positioning, or an axis is moved manually with the
power OFF because the current values held by the
motion controller are no longer relevant. By performing
zeroing, the machine searches for the proximity dog,
moves, and then changes to creep speed, regardless
of the current value.

Zeroing method
There is a proximity dog method, count method, and
data set method.

Zeroing request
This request turns ON at the following times when
using an incremental position system.
(1) When the power is turned ON.
(2) When the PLC ready signal turns ON.
(3) When parameters and zeroing data from peripheral
equipment is written.
(4) When the following are selected while in peripheral
equipment test mode.
Zeroing
Positioning
JOG operation
Manual pulse generator
The decision as to whether to perform zeroing at these
times is made by the user.
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