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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]

/\WARNING

* 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.

* |f 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 motion controller, and describes how to specify data settings
to perform positioning, and create servo programs and sequence programs using a Windows®
computer and engineering tool (MT Works2).

The following related manuals are available.

Model Model code

(1) User's manual
*+ R16MTCPU/R32MTCPU IB(NA)-0300235 1XB002
Describes the motion controller hardware (exterior, wiring, etc.).

(2) Programming manuals
+ R16MTCPU/R32MTCPU Common IB(NA)-0300237 1XB004

(
* R16MTCPU/R32MTCPU Program Design IB(NA)-0300239 1XB006
* R16MTCPU/R32MTCPU Advanced Synchronous Control IB(NA)-0300243 1XB010

* R16MTCPU/R32MTCPU Positioning Control IB(NA)-0300241 1XB008

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

(3) Software manual
- MELSOFT MT Works2 Installation Instructions BCN-B62008-364 | ——— |
(4) Sequence programming manuals
* Programming Manual (Instructions, Standard Functions/Function

SH(NA)-081226ENG | R-P-MF-E

Blocks)
* Programming Manual (Program Design) SH(NA)-081265ENG | R-P-PS-E
« CPU Module User's Manual (Application) SH(NA)-081264ENG | RCPU-U-OU-E

Describes devices and all commands required to create sequence programs.
(5) GX Works3 related manuals

* GX Works3 Operating Manual SH(NA)-081215ENG | GXW3-0O-E

(6) Technical document collections
* MR-J4-oB Servo Amp Technical Document Collection SH(NA)-030106
Describes SSCNET Il (/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.

Microsoft, Windows, Windows Vista, Windows NT, Windows XP, Windows Server, Visio, Excel, PowerPoint,
Visual Basic, Visual C++, Access are either registered trademarks or trademarks of Microsoft Corporation in
the United States and/or other countries.

Ethernet is the registered trademark of Fuji Xerox Co., Ltd.

Other products names and company names are the trademarks or registered trademarks of the respective
companies.
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Chapter 1 Overview

1.1

Motion Controller Features
The motion controller has the following features.

(1)

(2)

3)

4)

(5

(6)

PLC CPU and multiple CPU System

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

*R16MTCPU (Multi-axis positioning function for 1 to 16 axes)

L I . } SSCNET Il (/H)
*R32MTCPU (Multi-axis positioning function for 1 to 32 axes)

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

Servo motors can be controlled by externally connecting an MR-J4-C0B servo amplifier
with motion network SSCNET III/H.

(Using the R16MTCPU or R32MTCPU, up to 16 or 32 servo motors can be controlled,
respectively.)

High-speed serial communication with servo ampilifiers 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 IlI/H high-speed serial communication.
Furthermore, SSCNET III/H communication offers a maximum communication speed of
150 Mbps, accelerated command communication synchronization of 0.222 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. (Home position return 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

1-1



(7

(8)

9

Software cam

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.

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 64 points can be set.

(10) 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.

(11) Support for 4 million pulse synchronous encoder as standard

The "Q171ENC-W8" 4 million (22-bit) 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

1.21 Positioning control

(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 program SFCS

instruction.
!
(2) Perform positioning control with the specified Motion SFC program.
!

(3) Servo motors are controlled.
PLC CPU Motion CPU

*2.

‘—{ HDP.S‘FCS

[K10: Real]
reneieiess coees e 1 INC-2
. Itis possible to set up the parameters Axis 1, 10000 pulse
so that the Motion SFC program starts Axis 2, 20000 pulse

| Sequence program | | Motion SFC program |

)

KO

eoee { Transfer (KO) ) Servo amplifier

[G100]
M2049//All axes servo ON accept flag

Motion SFC program
start request
instruction

Setting starting Servo Programs _|

program number

(3) Servo motor

}_‘ (1)

up automatically. Vector Speed 30000 pulsels

It is possible to use the SVST instructions
to directly start up the servo program
independently from the Motion SFC
program.

| Positioning control parameter |

R series common parameter
Motion CPU common parameter
Fixed parameters

Home position return data

JOG operation data

Servo parameters

Parameter block

Limit switch output data

1-3



1.2.2 Advanced synchronous control

(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) In addition to the positioning parameters, servo programs and Motion SFC program, the
synchronous control parameters are necessary.

(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 instruction.

!

(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.

PLC CPU Motion CPU

| Motion SFC program | Axis 1 synchronous control

that the Motion SFC program starts up
automatically.

1 H : :
1 I I I
! L) s ' | parameter (each axis)
| | | | : :
i i i | Command generation axis
; |—{ ——[pPsFcs[ [Kio[~ [~ H || [tesoop . ; ¢
i | i M10880//Performing synchronous |
B | ' | control? |
i Motion SFC program  Designate starting i | |
| start request program number | | |
! instruction | | |
. | i |[K100: Command generation axis] |
o i 1VF |

*. ltis possible to set up the parameters so 1 Axis 1 1

’ ! Speed #0 pulse/s | !

|
1

R series common parameter ;
Motion CPU common parameter |
- |
Fixed parameters !
|

|

|

|

|

|

|

Servo parameters
Parameter block

Limit switch output data

 Since the advanced synchronous control is unable to cause the operation of returning to home positions,
it does not use the data for returning to the home positions. ®)

» The pieces of JOG operation data defined for the command generation axis parameters control the
JOG data operation of the advanced synchronous control.

Servo amplifier

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.

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

Register the software package (MT Works2, GX Works3).

| Create with GX Works3.

Start the software package used, and then create a new project.
Import the system parameters from the project crated by GX
Works3.

Create system basic settings, servo network settings and so on as
the motion controller system.

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

» Set the home position return direction, method, address, speed,
etc.

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

+ Set the rotation direction, auto tuning, etc.

» Set the speed limit values, acceleration/deceleration time, torque
limit values, etc.
(Set servo parameters at MT Works2 (MT Developer2, MR
Configurator2).)

Use Ethernet to connect to the Windows® computer, and use
Ethernet, or USB to connect to the PLC CPU.

Write the Motion SFC program, servo data, servo program,
synchronous control parameters, and cam data.

Press the PLC CPU [RUN/STOP/RESET] switch.

Press the PLC CPU, Motion CPU [RUN] switch.

1 Motion controller device selection
system assembly, wiring
5 To Windows® computer Software
package registration
| 3 | PLC CPU multiple CPU settings
14! Sequence program creation
| 5 | Data writing to the PLC CPU
|6 iCamoreation |
7 | New project creation
8 | Setting common parameters
Servo data creation
» Fixed parameters
9 |° Home position return data
» JOG operation data
» Servo parameters
» Parameter blocks
| o | Servodatacreaion
i1 Limitswitchdata
| 1" | Motion SFC program creation
12 | Synchronous control parameter
o_isetting ]
13 | Cable connection to Motion CPU
14 | Data writing to the Motion CPU
| 15 | Resetting the PLC CPU
16 Running the PLC CPU, Motion
CPU
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Chapter 2 Function Description
This section describes the system functions.

21 Specifications List
21.1 Motion control specifications list
Model R32MTCPU R16MTCPU
Item
External dimensions [mm] 106.0 (H) x27.8 (W) x110.0 (D)

Number of control axes

Up to 32 axes Up to 16 axes

Operation cycle (default)

0.222 ms/1 to 2 axes
0.444 ms/3 to 8 axes
0.888 ms/9 to 20 axes
1.777 ms/21 to 32 axes

0.222 ms/1 to 2 axes
0.444 ms/3 to 8 axes
0.888 ms/9 to 16 axes

Interpolation functions

Linear interpolation (Up to 4 axes), Circular interpolation (2 axes),
Helical interpolation (3 axes)

Control modes

PTP(Point to Point) control, Speed control, Speed-position switching control,
Fixed-pitch feed, Continuous trajectory control, Position follow-up control,
Speed control with fixed position stop, High-speed oscillation control, Speed-
torque control, Pressure control™!, Advanced synchronous control

Acceleration/deceleration control

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

Compensation

Backlash compensation, Electronic gear, Phase compensation

Program language

Motion SFC, Dedicated instructions

Servo program capacity

32k steps

Number of positioning points

6400 points (Positioning data can be designated indirectly)

Peripheral I/F

PERIPHERAL I/F

Home position return function

Proximity dog method (2 types), Count method (3 types),

Data set method (2 types), Dog cradle method, Stopper method (2 types),
Limit switch combined method, Scale home position signal detection
method, Dogless home position signal reference method, Driver home
position return method (Home position return re-try function provided,
home position shift function provided)

JOG operation function

Provided

Manual pulse generator
operation function

Possible to connect 3 modules (High-speed counter module use)

Synchronous encoder operation
function

Possible to connect 12 modules
(Via module (High-speed counter module use) + Via servo amplifier? +
Via device + Multiple CPU advanced synchronous control)

M-code function

M-code output function provided, M-code completion wait function provided

Limit switch output function

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

ROM operation function

Provided

Absolute position system

Made compatible by setting battery to servo amplifier.
(Possible to select the absolute data method or incremental method for
each axis)

*1. Servo amplifier (MR-J4-00B-LL) only.
*2. Servo amplifier (MR-J4-00B-RJ) only.
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21.2 Motion SFC performance specifications list
ltem R32MTCPU/R16MTCPU
Motion SFC Code total (Motion SFC chart + 4096k bytes

program capacity

Operation control + Transition)

Motion SFC
program

Number of Motion SFC programs

256 (No. 0 to 255)

Motion SFC chart size/program (Included Mgt?ot:g:rlc() lz:f:ft comments)
Number of Motion SFC steps/program Up to 4094 steps

Number of selective branches/branch 255

Number of parallel branches/branch 255

Parallel branch nesting Up to 4 levels

Operation control
program (F/FS)

/

transition
program (G)

Number of operation control programs

4096 with F(Once execution type) and FS (Scan
execution type) combined. (F/FSO to F/FS4095)

Number of transition programs

4096 (GO to G4095)

Code size/program

Up to approx. 128k bytes (65534 steps)

Number of blocks (lines)/program

Up to 8192 blocks
(in the case of 8 steps (min)/blocks)

Number of characters/block (line)

Up to 1020 (comment included)

Number of operands/block

Up to 510
(operand: constants, word device, bit devices)

(') nesting/block

Up to 32 levels

Operation control

Descriptive | Program

Calculation expression, bit conditional expression,
branch/repetition processing

expression N
Transition program

Calculation expression, bit conditional expression,
comparison conditional expression

Execution
specification

Number of multi execute programs

Up to 256

Number of multi active steps

Up to 256 steps/all programs

Normal task Execute in main cycle of Motion CPU
Execute in fixed cycle
Fixed cycle (0.222 ms, 0.444 ms, 0.888 ms, 1.777 ms,
Event 3.555 ms, 7.111 ms, 14.222 ms)
tasks . Executes when the input set to the event task
. (Execution | External . . .
Execution . factor in the input module controlled by the Motion
can be interrupt .
task CPU (16 points) turns ON.
masked.)
PLC Execute with interrupt instruction
interrupt (M(P).GINT/D(P).GINT) from PLC CPU.
Executes when the input set to the NMI task factor
NMI task in the input module controlled by the Motion CPU
(16 points) turns ON.
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Item R32MTCPU/R16MTCPU
Input and output (X/Y) 12288 points
Number of internal relays (M) 12288 points
Number of link relays (B) 8192 points
Number of annunciators (F) 2048 points
Number of special relays (SM) 4096 points
Number of Number of data registers (D) 20480 points
devices Number of link registers (W) 8192 points
Number of special registers (SD) 4096 points
Number of motion registers (#) 12288 points
CPU buffer memory (U3EC\G) Up to 2097152 points
e e Upto 12288 o
Module access (UO\G) Up to 268435456 points

21.3 System configuration device list

(1) Motion controller OS software

Motion CPU Model

R32MTCPU
R16MTCPU

SW10DNC-RMTFW

*1. The operating system software is installed at the time of product purchases

(2) Engineering software

B Motion Controller engineering software

Software name Model

MELSOFT MT Works2
« MT Developer2™ SW1DND-MTW2-E
« MR Configurator2?

*1. This programming software is included in motion controller engineering software "MELSOFT MT Works2".
*2. The servo setup software "MR Configurator2" comes with the MELSOFT MT Works2 in its package.

B PLC engineering software

Software name Model

MELSOFT GX Works3 SW1DND-GXW3-E
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2.2

System Configuration Diagrams

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

221

Main base

unit
(R30B)

PLC CPU/
Motion CPU

R32MTCPU/R16MTCPU system overall configuration

Motion CPU control module

R61P

ROCPU

ROMT
CPU

RXOO|RYOO

R6CJAD
/
" |R6CIDA|

RD6201

]

a|npow uonouny
juabijja|

[]

1/0 module,
Intelligent function module

USB/Ethernet
PERIPHERAL I/F
Computer
GOT Vision System made

by Cognex Corporation

Expansion base unit

(R60IB)

o

i<

[

oy

Extension cable 5
(RCOB) 2

Two manual pulse generators/module

Two INC synchronous encoders/module

Analog input/output

Input/output

(Up to 4096 points)

SSCNET lll cable

External input signals

« Upper stroke limit
« Lower stroke limit

Up to 7 extensions « Stop signal
(MR-JSBUSLIM (-A-8)) « Proximity dog/Speed, position switching
Line 2 Line 1
SSCNET Il (/H) 401 416 SSCNET Il (H) 401 d16
(CN2) (CN1) I I
< > [ < > L61P | LJ72MS15
P 1/0 module,
>D Intelligent
A A A 4 D function module
Serial ABS synchronous L61P |LJ72MS15 110 m‘odule ‘
encoder cable #D Intelligent ’
(Q170ENCCBLOIM-A) \ 4 function module
MR-J3(W)-0OB/MR-J4(W)-0B servo amplifier D |
R32MTCPU: 2 lines (Up to 32 axes N\ J
Serial ABS synchronous (Up to 16 axes/line)) MELSEC-L series SSCNET III/H
encoder’! R16MTCPU: 1 line (Up to 16 axes) head module (LJ72MS15)
Q171ENC-W8 . .
( ) ' External input signals of servo amplifier {R32MTCPU1 2lines (Up to 8 stations
— Up to 4 stations/line))
« Upper stroke limit A ( .
 Lower stroke limit R16MTCPU: 1 line (Up to 4 stations)
« Proximity dog/Speed, position switching
*1. MR-J4-0OB-RJ only

« 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
amplifier.

» 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.
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2.3 Name of Each Part
This section describes the names and settings of all R16MTCPU/R32MTCPU parts.

(1) Names of R16MTCPU/R32MTCPU parts

Condition viewed with the front cover open

R16MTCPU front R32MTCPU front
R16MTCPU R32MTCPU

READY
ERROR

READY
ERROR
CARDREADY
CARD ACCESS

CARD READY (6}
CARDACCESS

——(10) ——(10) (8)
9)
—(11)
il il
S—13) (13) [sreeo IR =
&l (12) L (12) = E g
E—(14) ——(14) so/RD [ g
1

Side

(18)



No.

Name

Details

Indicates the operating status of the Motion CPU.
ON: Operating normally

(1) | READYLED Flickering: Initializing

OFF: Hardware error

Indicates an error occurrence in the Motion CPU module.
(2) | ERROR LED ON, flickering: Hardware error, or error occurrence

OFF: Operating normally

3)

CARD READY LED

Indicates whether SD memory card is usable or not.
ON: SD memory card is usable

Flickering: Preparing

OFF: No SD memory card inserted

CARD ACCESS LED

Indicates the access status of SD memory card.
ON: Accessing SD memory card
OFF: Not accessing SD memory card

Dot matrix LED

Indicates the operating status and error information.

Mode select rotary switch

» Set the operation mode. (Normal mode, Installation mode,
etc.)
» Each switch setting is 0 to F. (Factory default: 0)

RUN/STOP switch

Move RUN/STOP to change the operating state of the Motion
CPU module.

RUN: Program is started

STOP: Program is stopped

SD memory card access control
switch

Switch for stopping card access when removing the SD memory
card.

©)

SD memory card slot

Slot for inserting the SD memory card.

(10)

SSCNET Il CN1 connector™

Connector to connect the servo amplifier (16 axes) of line 1.

(11)

SSCNET Il CN2 connector™2

Connector to connect the servo amplifier (16 axes) of line 2.

(12)

PERIPHERAL I/F connector

For communication I/F with peripheral devices.

(13)

SPEED LED

ON: Communicating at 100M bps
OFF: Communicating at 10M bps, or not connected

(14)

SD/RD LED

Flickering: Communicating data
OFF: Not communicating data

(15)

Production information marking

Displays the production information described on the rating plate.

(16)

Module fixing hook

Hook used to fix the module to the base unit.

(17)

Module fixing screw hole

Screw hole used to fix to the base unit.
(M3x12 screws supplied by user)

(18)

Module fixing projection

Projection used to fix to the base unit.

*1. Put the SSCNET Il cable in the duct or fix the cable at the closest part to the Motion CPU module with
bundle material in order to prevent SSCNET Il cable from putting its own weight on SSCNET Il

connector.
*2. R32MTCPU only

2-6




(2) Dot matrix LED display
The LED displays/flashes in the combination with errors.

Item Dot matrix LED Details
It takes about 10 seconds to initialize
(RUN/STOP display). After startup,
each CPU requires time for initializing.
Execute the power cycle of the Motion
: controller if the operation stops at
initializing for several minutes. If the
: Progress display Motion controller continues to stop at
20000 20000 20000 initializing, it may be Motion controller's
hardware fault.
Explain the error symptom (LED
display) and get advice from our sales
representative for the modules with
failure.
Hardware error or software error
during initializing. O indicates the error
Start 40000 000, 000 code.
Yoo Lo §.0%% "EOO" is displayed | Explain the error symptom (LED
S0000 S000s 2028 display) and get advice from our sales
representative for the modules with
failure.
"Source > Destination"
is displayed
%5 L0l $0%% (Left: When files are
::: 2 ?‘:, transmitted from the | Executes file transmission at boot.
SD memory card to | The following are used to indicate the
the standard ROM) | source, destination, delete target.
Normal "x delete target" is R: Standard ROM
de ™ displayed S: SD memory card
mo 40 %7 | (Left: When files on
s i the standard ROM
are deleted)
woo. vovre e Stopped the program with the
STOP %oaa, 150 Sonst "STP" is displayed | "[Rq.1120] PLC ready flag (M2000)"
Tenst 3 OFF.
wovor arire orrn Executed the program with the
RUN "RUN" is displayed | "[Rq.1120] PLC ready flag (M2000)"
‘ '& '&O&' ‘ ON
Test mode 20500 5202 527% " . . .
RUN z §::, ':::3 TES" is displayed Mode to test Motion CPU operation.
Amplifier- o,é §:::§ %:::3 Displays "NAP" and | Mode to operate without connecting
less 3033 "Mode" alternately. servo amplifiers. The mode displayed
operation C 000, 50008 40004 (Left: When mode is | is the mode that the Motion CPU is
mode "RUN") operating. ("STP", "RUN", "TES")
{"; {o:: Displays "LOG" and Displays the staltus of Fhe digital
C SRR ] "Mode" alternately. oscilloscope wait for trigger.
. ; The mode displayed is the mode that
00e; 40004 40008 (Left: When mode is . h . " "
o $%°%% % N h the Motion CPU is operating. ("STP",
Digital 0 1 "RUN", "TES")
oscilloscope — —
RUN "ﬁ" g::, 3":1 Displays "TRG" and Dlsplays the st.atus gfter the digital
335 33335 3i%e "Mode" alternately. oscnloscope. trigger ISSue.
C 4000, 40004 42004 (Left When mode is The mo.de dISpIa.yed 'S the mode that
G580 "RUN") the Motion CPU is operating. ("STP",
$00,5,20% "RUN", "TES")
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Item

Dot matrix LED

Details

Ethernet information
display mode

Refer to Ethernet information display
mode for details of the dot matrix LED

Displays information of IP address,
subnet mask, default router address,

display. MAC address, link status.
z "é gm: "INS" is displayed Mode to install the operating system
$ % 0.t software.
g . .
: %o Displays "INS" — Displays the statgs of thg operating
" i system software installation from the
900 2000. 000 SDC alternately.
055800 SD memory card.
) gorer 11000 goios Displays when the operating system
Installation mode St 140 ik "FIN" is displayed | software installation from the SD
TR e memory card is completed normally.
Displays when there was an error in
"ERO" is displayed operating system software installation
wosve vover ovn .| from the SD memory card.
§0000 %0 0% (Left: When there is -~ .
Soos. %030° 5.4%% N O indicates the following errors.
R AR a "SD memory card .
90004 30570 Te0s " 0: SD memory card access error
access error") ) )
1: Install file error
2: Built-in ROM access error
Mode to clear the built-in memory
$rre i 00 " .o (standard ROM, backup RAM).
$53 222 922t CLR"is displayed | rger displaying for 3 seconds, the
display switches to the target memory.
The target memory for built-in memory
o clear is displayed.
303 Suost The following are the displays for the
; {' do0s? target memory.
$7% Target memory is RB: Standard ROM and backup RAM
#at displayed. B: Backup RAM
A R: Standard ROM
g,‘} + Switch the memory displayed by
Built-in memorv clear (e pushing the SD memory card
y access control switch.
Displays "CLR" —
39005 325 00 "Target memory"
;m, g'm '31' alternately. . -
C ) (Left: When target Displays the status of the built-in
3000, 30005 . memory clear.
5554 memory is
35353 3533 "standard ROM and
backup RAM")
§m : "é "FIN" is displayed Displays when built-in memory clear is
: 3 3 completed normally.
§¢N %on‘ g0 "ERR" iS dlsplayed Dls.plays \.Nh.en an error occurred
..., 57, %%, during built-in memory clear.
Not sove, sove, seor, It becomes the status of installation
. installed $000% 5,65 5,6 "A00" is flickering mode when the operating system
Si?;i:mg %5554 36352 3535% software is not installed.
szftware voor cover sim Displays when there is a file error in
File error $ordt §.07% % "A01" is flickering the operating system software that
5575 %4038 3% was installed.
g00g sove, jeo0 Hardware error or software error.
WDT error § 4% §,’§ 2s’ "wOmO" is displayed | O displays the error code of "Motion

CPU WDT error cause (SD512)".
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Item

Dot matrix LED

Details

Self-diagnostic error
(Major/Moderate/Minor
error)

Z :
5778 377 300
¢, & $

$0000 %0000
A 000, 0000 4
2774 4°%%4 3

' BRI BN

'

' 200d% 2000% %

'

.................

" AL" flickers 3 times
!

4-digits error code is
displayed in two
sequential displays
of 2-digits each.
(Left: error code
[2200H])

!

Scrolled display of
the file name. (Left:
When file name is
"motnet01.csv")

!

When a continuous
error occurred, the
mode is displayed.
(Left: When mode is
"RUN")

Displays when a self-diagnostic error

occurs (major/moderate/minor error).

+ Displays the applicable file name
when a parameter, or file error is
detected.

* The mode that the Motion CPU is
operating. ("STP", "RUN", "TES") is
displayed only for a continuous
error.

POINT

When an error is displayed on the dot matrix LED, confirm the error code etc. using MT Developer2.

(3) Rotary switch setting and operation mode

B Rotary switch setting

Rotary switch |Setting™

Mode

Details

Normal mode

Normal operation mode

Ethernet information
display mode

Displays IP address, MAC address,
and Ethernet link status.

Installation mode

Installed the operating system
software using MT Developer2.

Cc

Built-in memory clear

Initializes the built-in memory of the
standard ROM and backup RAM.

*1. Do not set other than the above setting.

/\CAUTION

Be sure to turn OFF the Multiple CPU system power supply before the rotary switch setting change.
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Chapter 3 PLC Multiple CPU

3.1

I/O module and intelligent function module sequence control, and calculation with application
instructions and dedicated instructions are performed with sequence programs.

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

The motion dedicated instructions transmit through the CPU buffer memory or through the
transmission area of the dedicated instructions between the CPUs on the system area of the
CPU buffer memory (fixed cycle communication area).

The memory areas used for the transmission depend on the instructions as follows. Also, see
below for the cycles for the Motion CPUs to receive instructions.

. . Cycles for the Motion CPU side to
Instructions Memories used .
receive commands
M (P). O instruction | CPU buffer memory Non-fixed cycle (immediate)
D (P). O instruction | CPU buffer memory (fixed cycle Fixed cycle (communication cycle
communication area) between CPUs)

Refer to the Motion Controller Programming Manual (Program Design) for the details of the
instructions.

Multiple CPU System

The multiple CPU system incorporates multiple (max. 4) PLC CPU/Motion CPUs on a main
base unit, and is used to control I/O modules and intelligent function modules with each PLC
CPU/Motion CPU.

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



3141

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 PLC CPU/Motion
CPU, and the number of installed PLC CPU/Motion CPU for all PLC CPU/Motion CPUs.
(The multiple CPU setting method is described in section 8.2.2.)

CPU 0 1 2 3 4 5 6 7
Y Y = =1 =1 ©) [©) =1 S [©)
<] — ) © © c [= © S c
= (@] = c c g 5 c c =
@ o) =5 — 2 2 — —_~ 2
<8123z 1=[%|23]|13|°3
el 8lolaglalz3]3]alag]s
° T = 2 o <) 2 o o
S c c c o a c c a
< o |lo s | |@|a|<c
) ® ®
3
o)
S
c
o
1 2 1 1 1 2 2 2 Controlled

7y 7y 7y 7y 7y 7y 7y CPU No. setting

Controlled with PLC CPU (No. 1)
sequence program.

Controlled with Motion CPU (No. 2)
Motion SFC program.

Whether the same setting is configured for between the system parameter of each CPU
module and multiple CPU refresh number of points of CPU parameter is checked by the
multiple CPU system at the timing shown below. However, as for the fixed scan
communication setting and inter-module synchronization setting, checking is done only for
the module using the functions.

* Powered-on

* When the CPU No.1 is reset

* STOP—-RUN state after parameter was changed



Timing

Parameters targeted
for checking

Checking conditions for CPU
No.1

Checking conditions for
CPU No.2 and over

When power is on or the

CPU No.1 is reset

System parameters
(other than fixed scan
communication setting
and inter-module
synchronous setting)

Compares with the
parameters of the CPU of
the lowest number.

Checking is not conducted.

Settings of fixed scan
communication

Checking is not conducted by the CPU module of the
number for which the fixed scan communication setting is
not configured. The CPU module of the number for which
the fixed scan communication setting is configured will
compare the parameters with those of the CPU of the
lowest number.

Inter-module
synchronization
setting

Checking is not conducted by the CPU module of the
number for which the Inter-module synchronization setting
is not configured. The CPU module of the number for
which the Inter-module synchronization setting has been
configured will compare the parameters with those of the
CPU of the lowest number.

CPU parameters
(number of points of
refresh settings)

Checking is not conducted by the CPU module of the
number for which the fixed scan communication setting is
not configured. The CPU module of the number for which
the fixed scan communication setting is configured will
compare the parameters with those of the CPU of the
lowest number.

STOP—>RUN state after
parameter was changed

Compares with the parameters of the host CPU module
before parameters are changed.

3.1.2 PLC CPU, Motion CPU installation locations

The Motion CPU module alone is not available for use. CPU No. 1 has to be a PLC CPU
module of the MELSEC iQ-R series.

Up to four PLC CPU modules or Motion CPU modules of MELSEC iQ-R series can be
installed from the main base unit CPU slot (slot to right of power supply module) to slot 6.
These particular CPU modules are identified as CPU No. 1 through CPU No. 4. There are no
restrictions in the installation order for CPU module No. 2 to No. 4. For the CPU other than
CPU No. 1, you can reserve CPU settings (in other words, you can assign the CPU Nos.
even without actually installing CPU modules.).

It takes approximately 10 seconds for the Motion CPU to start up (or to become ready for
control). Then, it takes some more time to initialize each CPU. If your system is such that it
starts executing the programs even before other CPUs have started up, change the setting

for the synchronous startup between multiple CPUs.

3.1.3 /O numbers

The I/O numbers are hexadecimal numbers to be assigned so that the 1/O modules and
intelligent function modules can communicate data with the CPU modules. The system uses
input and output for communicating ON/OFF data where the input number has a prefix of "X"
and the output has a prefix "Y" at the beginning (start) of the 1/0O numbers.

The I/O numbers begin with "OH" assigned to the immediate right to the CPU module and are

assigned automatically increases serially.
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3.1.4

HEAE R
© ©

as| O = c c g g |[al

c O e o — =3 2 2 ;o-_(a.

o, 2 3 3 = = |Se

%) pY) @) 23

[ cC 8_ 8_ 3 3 3~

© e o o

S (e c c o o 8

< (0] [0) c c =
(0] @ )

. 16 16 : 16 1 16 : 32 . No.ofpoints
P00 ! 10 : 20 | 30 ! 40 !
v to  to | to | to | to | I/Onumbers
' OF ! 1F | 2F ! 3F ! 5F |

When laying out modules according to the GX Works3 "Module Configuration Diagram", the
system automatically assigns 1/0O numbers depending on the number of points occupied by
the modules.

Even if you change the position of module installation, the 1/O numbers assigned to the
modules remain unchanged.

POINT

The GX Works3 "System monitor" enables you to confirm the modules that are actually installed
and their /0O numbers.

Data communication between CPU modules

CPU modules within a multiple CPU system can send and transfer data to each other. The
refresh communication and direct access communication enable data writing or reading
between CPU modules. Indicates the Data communication method.

Communication

method Application Details
The CPU module for sending the data writes data
Data communication | Used when data is sent or into the CPU Buffer memory of the host CPU
with CPU buffer received at the timing of each module. The CPU module for receiving data reads
memory CPU module. data from the CPU Buffer memory of the sender

CPU module (other CPU modules)..

Data communication | Used when data is sent or
with fixed scan received through adjusting the
communication area | timing between CPU modules.

The CPU module for sending the data writes data
into the fixed scan communication area (send area)
of the host CPU module. The CPU module for
receiving data reads data from the fixed scan
communication area (receive area) of the host CPU
module of the send source CPU module.
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(1) Memory configuration of CPU buffer memory
The memory configuration of the CPU buffer memory of the Motion CPU is as follows.

(Fixed scan communication
area setting points - 1)

CPU buffer memory

} When refresh(END) is not used,

2047 System area
2048
User setting area
to
504287 Refresh (END) area
524288
to System area
999999
1000000
User setting area
2097151

CPU buffer memory

to

(Fixed scan communication area)
0

User setting area

area

Refresh (145 executing)

Occupies the points for refresh (END) only.

this can be used as user setting area.

Occupies the points for refresh (145 executing) only.
When refresh(l45 executing) is not used,
this can be used as user setting area.

Communication

Memory method Details Area size
Communication by Data reading and writing is performed | pc cpu:
CPU buffer memory direct access for the self CPU or other CPU area. 512k words
Communication by Data communication is performed by Motion CPU:
Refresh area 2M words

refresh

refreshing at END processing.

Fixed scan
communication area

Communication by
direct access

Data reading and writing is performed
for the self CPU fixed scan
communication area, and self CPU and
other CPU data transfer is performed in
fixed scan communication cycles.

Refresh area

Communication by
refresh

Refresh is performed in fixed scan
communication cycles.

Changes can be
made within an
overall range of 0 to
24k words. The
transmission area per
module can be set in
the 0 to 12k word
range.

Remarks

» The system area is determined by the allocation in the system. Use the user area for
communicating user data.

» The refresh (END, 145 executing) area is used with the Multiple CPU refresh. Do not directly
change this area with a program.




3.1.5 Refresh function
(1) What is the refresh function?
The refresh function causes the data communication to take place at the time of END or
executing 145.
The refresh types and refresh timing are as follows.
Refresh timing
Refresh type Memory used
PLC CPU side Motion CPU side
Refresh (END) Main cycle
Refresh (Q CPU buffer At END processing )
compatibility high | memory gg?;it'ZTegyC'e and
MELSEC iQ-R | speed refresh)"! y
series
Fixed scan When executing Multiple The Io_nger of the )
Refresh D operation cycle or fixed
. communication CPU synchronous s
(145 executing) . scan communication
area interrupt program (145) cycle™

*1. This is an interchangeable setting equivalent to the MELSEC Q series “High-speed refresh” setting.

*2. The order of processing inside the Motion CPU is as follows.
"Motion SFC event task — Receipt refresh — Motion operation — Transmission refresh"

*3. The order of processing inside the Motion CPU is as follows.
"Receipt refresh — Motion SFC event task — Motion operation — Transmission refresh"
If the operation cycle is shorter than the cycle of the fixed cycle communication, the receiving refresh and
transmission refresh take place at the operation cycle immediately after the fixed cycle communication
timing.

> »

Fixed scan communication cycle
»<¢ »

N | [Nz

. .
. .
Transmission refresh 1 !
pie > »ie

Motion CPU
fixed cycle processing

7
T

Receipt refresh

<&
€

Motion operation cycle

v\Fixed scan communication
data transmission section

POINT

If using refresh (fixed scan communication), it is recommended that fixed scan communication
cycles and Motion operation cycles be aligned.




(2) Multiple CPU refresh setting

Setting for communicating by refresh.

In the refresh settings, up to 32 setting ranges (refresh (END) and refresh (145 executing))
can be set for each CPU module.

Refresh (END) Setting (===

CPU1(Receive) .‘CPUZ(Send) |

Refresh Device (CPUZ) <-- CPU Buffer Memary (CPU1)
The device wil be used to receive the data from CPUL.
Setting Refresh (END] CPU Spedific Send Range(USEDY)
Mo, | Points (%) Start End Start End
1 30[M3200 M3578 < |G523344 6523373
2 64|D640 D703 < |G523374 6523437
3 50|Ms000 ME735 < |G523438 G523487
a 500D6000 D&759 < |G523468 G524287
5
6
7
g
9
10
11
12
13
14
i5
16 -
The total points 944 Points can be set up 522240
The applicable device of start device is X,Y,M,B,0,W, .
The unit of points is word. The points are set by 2 point.

Q Compatibiity High-speed Refiesh seting |

(%) Settings shouid be set as same when using multile CPU. oK Cancel

POINT

(1) Parameters set at GX Works3 are read at MT Developer2, and therefore there is no need to
specify the refresh (END) and refresh (145 executing) settings, however, they should be set in
the following cases.

* When a Motion register (#) is set to the transmitting device.

* When the Q compatibility high-speed refresh setting is used.

If specifying the Refresh (145 executing) setting, specify the following settings in the GX Works3
[System Parameter] = [Multiple CPU Setting] = “Communication setting between CPU”.

« Set the “Fixed scan communication function” to “Use”.

* Set the send area range for each CPU in the “Fixed scan communication area setting”.

» Set the fixed scan interval setting of fixed scan communication (0.222ms/0.444ms/0.888ms/1.7
77ms/3.555ms/7.111ms) in “Fixed scan communication settings”.

(2) Refresh processing performance is improved by setting the first device beginning with a 2-word
unit or 4-word unit..
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B Operation example of refresh (END) that uses CPU buffer memory

A refresh (END) operation example using the CPU buffer memory is shown below.

CPU No. 1 CPU No. 2
CPU buffer memory CPU buffer memory
Read by main cycle
of CPU No.2
e Refresh area Refresh area 4
Write by END process Write by main cycle
of CPU No.1 of CPU No.2
Device Device
— BOtoB1F (CPU No. 1) ™ BotoBIF (CPU No. 1)
B20 to B3F (CPUNo.2) || Read by END process B20 to B3F (CPU No.2) |
of CPU No.1

B Refresh (145 executing) operation example using fixed scan communication area

Arefresh (145 executing) operation example using the fixed scan communication
area is shown below.

CPU No. 1

CPU buffer memory

CPU No.1 fixed scan
communication area

Send to CPU No. 2

CPU No. 2

CPU buffer memory

CPU No.1 fixed scan
communication area

=I Refresh area

CPU No.2 fixed scan
communication area

Send to CPU No. 1

Refresh area M

CPU No.2 fixed scan
communication area

I Refresh area

«—Write to refresh area

7'y

Read from refresh area

Device
BO to B1F (CPU No. 1)
— B20 to B3F (CPU No. 2)

Refresh before and after 145 process

Refresh area Nm

Write to refresh area —|

Read from refresh area —

Device

B0 to B1F (CPU No. 1)

%

B20 to B3F (CPUNo.2) |—

Refresh at the longer cycle of
operationcycle or fixed scan
communication cycle

B Application example of refresh setting (145 executing)

Refresh setting (145 executing) is used as in the following applications.

* Read the data such as the real current value and synchronous encoder current

value with PLC CPU at high speed.
» Exchange the FIN waiting signal at high speed.
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3.2 Dedicated Multiple CPU Motion Instructions
This section describes dedicated instructions (SFCS, SVST) for multiple CPUs.
For other instructions, refer to the Motion Controller Programming Manual (Program Design).

3.21 SFCS Motion SFC program start instruction
This is an SFCS (SFC start) instruction used to start the specified Motion SFC program.

[instruction] [Condition]

ppsFcs £
Execute at
the time of
starting up

psFcs | L

Execute at
the time of

Com

Com

om

[e)

turning ON ' command

Il a—

mand
|
I

[ ppsFcs [ (n1) [ (n2) H *1

mand

f—— ppsFcs [ () [ n2) [ ©1) [ 02) H

mand
|
I

[ psrcs [ 1) [ (n2) H *1

psFcs | () [ n2) [ ©1) [ (02) H

Complete status storage device

Complete devices

(D1+0): Device which make turn on for one scan at
accept completion of instruction.

(D1+1): Device which make turn on for one scan at
accept abnormal completion of instruction.
("D1+0" also turns on at the abnormal completion.)

— Motion SFC program No. to start.

> (First 1/0O No. of the target CPU)/16
Value to specify actually is the following.
CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H
Note: Motion CPU cannot be set as CPU No.1 in the Multiple
CPU configuration.

*1. Omission possible with both of (D1) and (D2) omission.

(1) Motion SFC program No. setting
The Motion SFC program No. can be set directly or indirectly.

(@)

Direct setting involves setting the Motion SFC program No. directly with a
numerical value (KO to K255).

r-- Example ------mmmmmmmmmmmmmmmm oo m s mmmmmmmmmmmmm e

Motion SFC program No. 50 is set as follows.

H }—{DP.SFCSI H3E1 | K50 | MO | DSOOOH

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

r=- EXample === ===m eSS mmsssssssee-e- '

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

' MOV D4000

D.SFCS| H3E3 | D4000 ( M100 | D5000

Indirect setting

(2) Execution timing
A start request for the specified Motion SFC program is made when the SFCS instruction
execution command turns ON.
The Motion SFC program can start any task setting of the normal task, event task and
NMI task.
Outline operation between CPUs at the DP.SFCS instruction execution is shown below.

Sequence program END END 22
DP.SFCS execution | |
ON 1 1
I I
DP.SFCS instruction : :
Request data set E E
CPU dedicated transmission | Transfer| |Transfer| ~y | X 3 | X ) |
(fixed cycle) | S S I G O I A
Communication cycle™ Response I |
data set ! !
. T . ’
Motion SFC program / Motion SFC executed processing
i i
1 ON 1

Completion device (D1+0) !

I I
" ON: Abnormal completion only
Status display device \
(D1+1) at the completion Y

*1. Set in [System Parameter] = [Multiple CPU settings] in GX Works3
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(3) Operation error
The abnormal completion in the case shown below, and the error code is stored in the
device specified with the complete status storage device (D2). If the complete status
storage device (D2) is omitted, an error is not detected and operation becomes
“No operation”.

Complete status™
(Error code) (H)

Error factor

Corrective action

Instruction request to Motion CPU from PLC CPU exceeds the

0010 permissible value
- Check the
There are 65 or more simultaneous M(P).SFCS/D(P).SFCS sequence
2100 instruction requests to the Motion CPU from the PLC CPU, therefore | program, and
the Motion CPU cannot process them. correct it.
2200 The Motion SFC program No. to start is outside the range of 0 to 255.

*1. 0000H (normal)

An operation error occurs, “Latest self-diagnosis error detection (SMO0)” is turned on, and
an error code is stored in “Latest self-diagnosis error (SD0)” in the cases shown below.

Error code (H)™2

Error factor

Corrective action

The start I/O number (the first 3 digits when expressed in 4-digit

2800 hexadecimal) of the specified other CPU module is outside the range
of 3EOH to 3E3H.
The specified other CPU module is wrong.

2801 » The reserved CPU is specified.

» The uninstalled CPU is specified.

Check the
sequence
program, and
correct it.

*2. 0000H (normal)
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3.2.2 SVST servo program start request instruction
This instruction is used to request the start of the specified servo program.

[Instruction] [Condition]

Command
ppsvsT 4 f——————— oprsvsT [ [s) [ n2) \~| *1
Execute at
the time of

starting up  command

}—{ F——— oppsvsT | (n1) [(s1) [ (02 [ 1) [ (02) \—{

Command

psvsT I L f—————————1{ DsvsT [(1) [(sD [ (2 l—{ 1
Execute at
the time of
turning ON  Command
}—{ f——— bsvst [ () [s) [ 2 [ o1 | 02 |—i

Complete status storage device

A4

Complete devices
(D1+0): Device which make turn on for one scan at
accept completion of instruction.
(D1+1): Device which make turn on for one scan at
accept abnormal completion ofinstruction.
("D1+0" also turns on at the abnormal completion.)

— Servo program No. to execute

Axis No.("Jn") to start.
R32MTCPU: J1 to J32/R16MTCPU: J1 to J16

(First /0 No. of the target CPU)/16
Value to specify actually is the following
CPU No.2: 3E1H, CPU No.3: 3E2H, CPU No.4: 3E3H
Note: Motion CPU cannot be set as CPU No.1 in the Multiple
CPU configuration.

*1. Omission possible with both of (D1) and (D2) omission.

(1) SVST instruction program example
Program which requests to start of the servo program No.10 toward Axis 1, Axis 2 of the
Motion CPU (CPU No.2), when MO turned ON
<Example 1> Program which omits the complete device and complete status.

U3E1 U3E1
MO \G516.0 \G516.1 r

— 1 % % [DPSVST H3E1 "J1J2" K10 |—

Instruction Start accept Start accept

execution flag of CPU  flag of CPU [ RST MO :|

command No.2(Axis 1) No.2(Axis 2) L nstrudion
execution
command

<Example 2> Program which uses the complete device and complete status.

U3E1 U3E1
MO \G516.0 \G516.1

— | 1A % [DP.SVST H3E1 "J1J2" K10 M100 D100:|—

Instruction Start accept Start accept

execution flag of CPU  flag of CPU [ RST MO ]_

command No.2(Axis 1) No.2(Axis 2) Instruction
execution
command

M100 M101 r

— | A | Normal complete program :I—

Complete M101

device l I ,': Abnormal complete program :I—
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(2) Execution timing
A start request for the specified servo program is issued when the SVST instruction
execution command turns ON.

Sequence program END END 22
DP.SVST execution
O%{ | |
| |
| |
DP.SVST instruction : |
Request data set I \
ON ! J
] ' ‘
Axis start accept flag / | |
(system area) ! !
| |
| |
CPU dedicated | |
Transfer Transfer ! !
transmission | I : I | 22 { | 22 I ‘ I 22 I
(fixed cycle) Communication cycle™ Response ! !
data set | !
| |
[ |
Servo Program Servo program executed processing
. . ‘

/ K‘l ON |
L
Completion device

(D1+0) ; ‘
1ON: Abnormal completion only

A
Status display device l

(D1+1) at the completion | :

*1. Omission possible with both of (D1) and (D2) omission.
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(3) Operation error
The abnormal completion in the case shown below, and the error code is stored in the
device specified with the complete status storage device (D2). If the complete status
storage device (D2) is omitted, an error is not detected and operation becomes
“No operation”.

Complete status*"!
(Error code) (H)

Error factor

Corrective action

0010

Instruction request to Motion CPU from PLC CPU exceeds the
permissible value.

2100

There are 257 or more simultaneous M(P).SVST/D(P).SVST/
M(P).SVSTD/D(P).SVSTD/M(P).CHGA/D(P).CHGA/M(P).
CHGAS/D(P).CHGAS instruction requests to the Motion CPU
from the PLC CPU, therefore the Motion CPU cannot process
them

2201

The servo program No. to execute is outside the range of 0 to
4095.

2202

Axis No. set by M(P).SVST/D(P).SVST instruction is wrong.

Check the sequence
program, and correct it.

*1. 0000H (normal)
An operation error occurs, “Latest self-diagnosis error detection (SMO0)” is turned on, and an
error code is stored in “Latest self-diagnosis error (SD0)” in the cases shown below.

Error code (H)"2

Error factor

Corrective action

The start I/O number (the first 3 digits when expressed in 4-digit

2800 hexadecimal) of the specified other CPU module is outside the
range of 3EOH to 3E3H.
The specified other CPU module is wrong.

2801 * The reserved CPU is specified.

» The uninstalled CPU is specified.

Check the program,
and then change to the
correct sequence
program.

*2. 0000H (normal)
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Chapter 4 Motion CPU

Motion CPUs hold system settings data and servo data, and run the servo programs required
to perform multi-axis positioning.

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 built-in memory.

Module

— configuration list Carry out the settipg here for the module
) control by the Motion CPU.
R series
— common —1— System parameter ------ Carry out the setting here for the module
parameter configuration and common parameters for
the multiple CPU system.

— Motion CPU module ----- Set up the Motion CPU parameters.

— Basicsetting - - - - -0 Set up the basic parameters for the motion
system such as an operation cycle and an
emergency stop input.

Motion CPU gency stop inp
Data —p—cCOmmon —1— Servo network settings - - - Set up the type of servo network, a servo
parameter amplifier to be connected and an
SSCNETIII/H head module.
| Manual PU|Se g_enerator - - - Set up the pieces of data for connecting the
connection setting
manual pulsar (pulse generator) to the
module.
Axis setting - . . .

— parameter T Specifies _sgttlng relating to mac_hlne
characteristic values, home position return,
and JOG operation.

|_Motion control - _1__ Sewo parameters . Sets servo characteristic values required
parameter (axis 1 to 32) .
for servo operation.
Parameter block .. Parameter blocks contain data such as

(block No. 10 64) acceleration/deceleration time used in

home position return data, JOG operation
data, and servo programs.
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4.1 R series common parameters
Define the parameters that are common to the CPU modules of the MELSEC iQ-R series that

are used in the multiple CPU system.

4.1.1 Module configuration list
The MT Developer?2 retrieves the parameters established in the "Module Configuration” of the
GX Works3 and "System Parameter". The MT Developer2 does not define the system
configuration and the common parameters. As for the module parameters of the module
where you have designated the Motion CPU as the control CPU, you use the "Module
Configuration List" screen of the MT Developer2 to define such parameters.

{ Project Edit Find/Replace View Check/Convert Online Debug Tools Window Help

'

Points Occupied by Empty Slet | 16 Point

R16MT Haost Station No.2 CAP NUM SCRL
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41.2

System parameters

This screen enables you to define the system configuration of a multiple CPU system and the
system common parameters. Have the system parameters agree among the CPU modules of
the multiple CPU system. Since the MT Developer?2 retrieves the parameters established in
the "Module Configuration" of the GX Works3 and "System Parameter", no setting is
necessary. Define the "Refresh (END) Setting", "Refresh (145 executing) Setting" and "Q
Compatibility High-speed Refresh Setting", which are the communication setting between the
CPUs, depending on the Motion CPU settings.

, :
B2 vesor 7 e R - e o e I

i Project Edit Find/Replace View Check/Convert Online Debug Tools Window Help -8Xx

=0 I LT PEEs=lEE = e

HEAP: 4 EEEXnmlhl-'laﬁﬁ%.‘&%%lﬁlﬂ!imlfﬂﬁl@ﬂlﬁz!
 praject 2 x {¥] Multiple CPU Setting E -]
[=] 6 SCHOOL (positioning) iQ-R motion training machin

=] m R Series Common Parameter —ISvstem TEEEE AR

+. [l Module Configuration List
£ b System Parameter Item Setting
o Inter-CPU . iSet the data sending and receiving between the CPU modules.
© £ miermoduie Synchronization Setiin il -
-l Motion CPU Module CP“:"" bata Not Assur
i CPU Parameter . Foxed Scan Communicaton |y
Module Parameter e
-{giil Motion CPU Common Parameter A ication Area_ | Set th ding range of inter-CPU fixed S used with the foced T AR iony
- @l Motion Control Parameter :
B8 Motion 5FC Program ~ Total [K word] ]
B Servo Program CPUNo. 1 [StartXy : -
G135 Cam Data | U : Ay
CPUNo. 2 [StartXY:
- [ Label = 7[Kword]
Structured Data Types
N Pl | CPUMNe.3 [Startxy: |
evice Memory e
Device Comment | CPUMNe.4 [Startxy: |
iE=)
- Refresh (END)Setting | <Detaled Setting>
;:gf‘zh (95 exeabnd) | i ijed setting>
Fixed Scan Set the fixed scan communication function.
Communication Setting
Operation Mode Setting | Set the operation of each CPU.
e ) Set module status controlled by ather CPU.
- InterCPU Setiing

Set the data sending and receiving between the CPU modues.

R16MT Host Station No.2 CAP NUM SCRL 4
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413

Motion CPU module
This screen enables you to define the Motion CPU parameters.

CPU parameters

&CPU Parameter | l

-

Item

Setting

E_| MName Setiing

- Title Setting

‘o Comment Setting
= Operation Related
. Setting

RUN Contact

Cutput Mode Setting of
STOP to RUN

. Module Synchronous
Setting

[-] Device Related Setting

i Device Paints/Latch
Setting

E_| RAS Setting

CPU Module Operation
Setting at Error Dete...

=) 1;‘0 Allocation Setting
:  CPU Module Operation
-1+ Setting at Error Dete...

Output the Output (Y) Status before STOP

Synchronize

<Detailed Setting>

Set when change the error detect setting according to self-diagnostic function.
Do not detect as an error when set to "Not Detected”.

Set the CPU module operation when error was detected from self-diagnostic function.
CPU module operation is continued when set the "Continue".

Set the event history to save information of errors occurred in module and operations about ...

Set CPU module operation when major error and moderate error is detected in the set module.

Module parameters

ﬂ Module Parameter l

-

Item

Setting

=l Local liode Setting

Subnet Mask
- Default Gateway
E| Security
= IP Filter Setting

Disable Direct

 Disable Direct

Do Not Respond to

1P Address Setting Set IP address of local node, subnet mask, default gateway.
IP Address 192.168.3.39

Set IP filter to identify IF address of access source and execute access limit to Ethernet function lo...
- IP Filter Use or Mot Not Used

=] Connection to MELSO... | Set whether to disable/enable direct connection with MELSOFT.

Connection to MELSOFT | ENable

E| Search for CPU Modu.... | Set whether to respond to search for CPU module on network or not.

Do Mot Respond to

- Gearch for CPL Modu... |Response
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4.2 Motion CPU common parameters

4.2.1 Basic setting
Use this screen to define the basic parameters of the motion system such as an operation
cycle and external forced stop input.

f§d Basic Setting x] 4 b -
Item Setting [
=] System Basic Setting Execute the operation cycle setting and forced stop input setting. ;

Operation Cyde Default Setting
Forced Stop Input
Setting

- Instruction Not Used

- Device =

_ File Transmission Setting
during Booting

; Standard ROM Write Permission/Read Protection
" Machine Control Setting | Mot Use

4.2.2 Servo network setting
This screen enables you to define the type of servo network, and the servo amplifier to be
connected and SSCNET IlI/H head unit.

il Servo Network Setting | = 4

2 SSCMET Setting
'

SSCNET III - LINE 1 : SSCNET III/H
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43

4.31

Motion control parameters
Define the pieces of servo data necessary for exercising the positioning control over the axes

defined by the Motion CPU common parameters.

Axis setting parameters
Specifies setting relating to machine characteristic values, home position return, and JOG

operation.

“ﬂﬁiwm;! 10 -

Ttem Axisl Axis2 Axis3
MR-14W)8 (R]) MR-J4(W)-B (RJ) MR-J4{W)-8 (RJ)
[=| Fixed Parameter Set the ficed parameters for each axis and their data is fixed... |
------ Unit Setting O:mm Q:mm Qrnm

------ Mumber of Pulses/Rev. 4194304[pulse] 4194304[pulse] 4194304[pulse]

------ Movement Amount/Rev. | 2000.0[um] 2000.0[pm] 8000.0[um]

------ Backlash Compensation 0.0[um] 0.0[um] 0.0[um]

------ Upper Stroke Limit 214748364, 7[um] 214748364 7[pm] 149000.0[um]

------ Lower Stroke Limit -214748364.8[um] -214748364.8[um] -1000.0[um]
10.0[um] 10.0[wm] 10.0[um]

Set the data to execute the home position return.

------ HPR. Direction 0:Reverse Direction 0:Reverse Direction 0:Reverse Direction

...... ’ 0:Proximity Dog 0:Proximity Dog
HPR. Method 2:Data Set Method 1 Method 1 Method 1

------ Home Position Address -5000,0[pm] \ 0.0[um]

600. 00 [mm fmin]

250,00 [mrm,fmin]

Set the data to execute the JOG operation.
It is the parameter of setting servo external signal

Fixed Parameter
Set the fixed parameters for each axis and their data is fixed based on the mechanical system, etc. H
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4.3.2

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.

u Servo parameter l
Jm «] Read [#) Set To Default ;Verify [ Parameter Copy
i PP Open [F™Save As . o

Operation mode | kbl Selected Items Write | Ais Writng |

|_——_| Common

- Basic Regenerative option(**REG) =+ Brake output{MBR)
- Extension Regenerative option setting Servo amplifier [~ Uses electromagnetic brake interlock (MBR)
. Extension 2 IRegen. option is not used j

Electromagnetic brake sequence output

| 0 ms (0-1000)

- Alarm setting
- Tough drive

i.. Drive recorder

= Compenent parts

- Position control

- Terque control Battery(*ABS, =*COP4)
- Servo adjustments

& . ! . Absolute pos. detection system sel.

- Gain changing - Servo motor

-5 List display IEnabIed {Used in ABS pos. detect system) j f Encoder cable(**COP1)
- Home pos. set condition sel. Encoder cable communication method sel.
IZ-phase must not be passed j 2-wire ;I

POINT

If changes are made to servo parameters that require the servo amplifier control power to be
rebooted, do so after resetting or rebooting the multiple CPU system.
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4.3.3

Parameter blocks

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

=] Parameater Block 1F -
Ttem Block No.1 | Block No.2 | Block No.3 | Block No.4 | Block No.5 | Bl -
I=| Parameter Block Set the data - i i
Interpolation Control Unit 0:mm pulse pulse 3:pulse 3:pulse
- Speed Limit Value 10000, 00 [mm fmin] 13107200[pulse/s] 200000 [pulse /=] 200000 [pulsefs] 200000 [pulsefs] 200000[p)
- Acceleration Time 100[ms] 400[ms] 1000[ms] 1000[ms] 1000[ms] 1000[ms]
- Deceleration Time 150[ms] 400[ms] 1000[ms] 1000[ms] 1000[ms] 1000[ms]
- Rapid Stop Deceleration Time | 50[ms] 50[ms] 1000[ms] 1000[ms] 1000[ms] 1000[ms]
S-curve Ratio 50[%%] 50[%%] 0[%] 0[%] 0[%] 0[%]
- Torgue Limit 300.0[%] 300.0[%] 300.0[%] 300.0[%] 300.0[%] 300.0[%] =
= [SJ_Ie_gilerahon FEEEAT 1:Rapid Stop 1:Rapid Stop 0:Deceleration Stop 0:Deceleration Stop 0:Deceleration Stop 0:Deceler
. Allowable Error Range for
il Tkl 10.0[um] 100 [pulse] 100[pulse] 100[pulse] 100 [pulse] 100[pulse
- Bias Speed at Start 0.00[mm,fmin] 0[pulse/s] 0[pulse/s] 0[pulse/s] 0[pulse/s] 0[pulse/s]
= gﬁéi:atonmeoeleratcn 0:Trapezoid/S-curve 0:Trapezoid/S-curve 0:Trapezoid/S-curve 0:Trapezoid/S-curve 0:Trapezoid/S-curve 0:Trapezc
g Advanced 5-curve Set the data of adv d 5-curve ion/ds tion, which performs the ion/di tion pi by
~ Accel./Decel. converting the speed smoothly. T
Accel. Section 1 Ratio = = = = = =
Accel, Section 2 Ratio = = = = - - -
L F—T— ’

—Parameter Block
Set the data such as the acceleration/deceleration control used for each positioning process.
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4.4

Positioning Control Devices
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.

 Internal relay (M): . ........ M2000 to M3839 (1840 points)
M8192 to M12287 (4096 points)
» Special relay (SM): ........ SMO to SM4095 (4096 points)
* Dataregister(D):.......... DO to D799 (800 points)
D10240 to D19823 (9584 points)
* Motion register (#): ........ #8000 to #8639 (640 points)
» Special register (SD): ... ... SDO to SD4095 (4096 points)

(1) Internal relay list

Device o Device o
No. Application type No. Application type
MO . . M10560 | Output axis status
to User device (2000 points) to (10 points x 32 axes)
M2000 Common device (320 points) M10880 Synchronous control signal [St.380]
to to (32 points)
M2320 . M10912 | Synchronous analysis complete
to Unusable (80 points) to signal [St.381] (32 points)
,'[\c/l)2400 Axis status (20 points x 32 axes) ![\c/|>10944 Unusable (16 points)
M3040 . M10960 | Command generation axis command
to Unusable (160 points) to signal (20 points x 32 axes)
M3200 | Axis command signal M11600 | Synchronous encoder axis
to (20 points x 32 axes) to command signal
(4 points x 12 axes)
i\:l)3840 User device (4352 points) 1\311648 Unusable (32 points)
M8192 . M11680 | Output axis command signal
to System area (1608 points) to (10 points x 32 axes)
M9800 Command generation axis status M12000 | Synchronous control start signal
to (20 points x 32 axes) to [Rq.380] (32 points)
M10440 | Synchronous encoder axis status M12032 | Synchronous analysis request signal
to (10 points x 12 axes) to [Rq.381] (32 points)
M12064
to Unusable (224 points)
M12287
[ Ican be used with user devices.
POINT

 Total number of user device points: 6352 points
« If using the R16MTCPU, devices for 16 axes are used.
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(2) Data register list

» Total number of user device points: 9440 points
* If using the R1I6BMTCPU, devices for 16 axes are used.

Device I Device I

No. Application type No. Application type
DO Axis monitor device D13600 | Output axis monitor device
to (20 points x 32 axes) to (30 points x 32 axes)
D640 JOG speed setting register D14560 .
to (2 points x 32 axes) to Unusable (40 points)
D704 Common device (command signal) D14600 | Servo input axis control device
to (54 points) to (2 points x 32 axes)
,5)758 Unusable (42 points) 5)14664 Unusable (16 points)
D800 . . D14680 | Command generation axis control
to User device (9440 points) to device (4 points x 32 axes)
,5)1 02 System area (2040 points) 5,1 0 Unusable (12 points)
D12280 | Servo input axis monitor device D14820 | Synchronous encoder axis control
to (10 points x 32 axes) to device (10 points x 12 axes)
D12600 | Command generation axis monitor D14940 .
to device (20 points x 32 axes) to Unusable (60 points)
D13240 | Synchronous encoder axis monitor D15000 | Output axis control device
to device (20 points x 12 axes) to (150 points x 32 axes)

D19800
,5)1 — Unusable (120 points) to Unusable (24 points)
D19823
[ lcan be used with user devices.
POINT
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4.4.1 Internal relays (status/command signals)
The R16MTCPU/R32MTCPU is equipped with an internal relay with 12288 points from MO to
M12287.
Of these, M2400 to M3839 are used for data transfer for each axis, and the signal names and
I/O Nos. for each axis are fixed as shown in the following tables.
(1) Axis status list
':l)gs Device No. Signal name
1 M2400 to M2419
2 M2420 to M2439 Symbol Signal name Refresh cycle Fetch Signal type
3 | M2440 to M2459 cycle
4 M2460 to M2479 0 | St. 1060 | Positioning start complete
5 M2480 to M2499 1 | St. 1061 | Positioning complete
6 M2500 to M2519 2 | St. 1062 | In-position
7 | M2520 to M2539 ||-2| St 1063 | Command in-position Operation cycle
8 M2540 to M2559 4 | St. 1064 | Speed controlling
9 | M2560 to M2579 || 5 | st. 1065 E‘E’;ed position switching
10| M2580 to M2599 6 | St. 1066 | Zero pass
Ll M2600 to M2619 7 | St. 1067 | Error detection Immediate
12_| M2620 to M2639 8 | St. 1068 | Servo error detection Operation cycle Status
13 | M2640 to M2659 Home position return . signal
14 | M2660 to M2679 9 | St. 1069 request Main cycle
e o] 1 1 s o
17 | M2720 to M2739 || 11 | St. 1071 FLS
18 | M2740 to M2759 || 12 | St. 1072 | External |RLS )
19 | M2760 to M2779 || 13 | st. 1073 | signals | sTOP Operation cycle
20 | M2780 to M2799 || 14 | St. 1074 DOG/CHANGE
21 M2800 to M2819 || 15 | St. 1075 | Servo ready
22 | M2820 to M2839 || 16 | St. 1076 | Torque limiting
23 | M2840 to M2859 || 17
- Unusable - - -
24 | M2860 to M2879 || 18
25 | M2880 to M2899 19 | St. 1079 | M-code outputting Operation cycle S.tatus
26 | M2900 to M2919 signal
27 | M2920 to M2939
28 | M2940 to M2959
29 | M2960 to M2979
30 | M2980 to M2999
31 | M3000 to M3019
32 | M3020 to M3039

POINT

(1) With the R16MTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(2) Axis command signal list

Axis . .
No. Device No. Signal name
1 M3200 to M3219
2 M3220 to M3239 Symbol Signal name Refresh cycle |Fetch cycle | Signal type
3 | M3240to M3259 || O | Rqg. 1140 | Stop command Operation
4 M3260 to M3279 1 | Rg. 1141 | Rapid stop command cycle
5 M3280 to M3299 2 | Rq. 1142 Ftorr\tNard rotatlccj)n JOG
6 | M3300 to M3319 start comman
i Command
7| M332010M3339 || 3 | Rq, 1143 | SVree rotation Jo6 Main cycle | ~ gional
8 M3340 to M3359 c ote sianal OFF
omplete signa
9 M3360 to M3379 || 4 | Rq. 1144 command
10 | M3380 to M3399 5 | Rq. 1145 Speed/position switching Operation
11 | M3400 to M3419 9 enable command cycle
12 M3420 to M3439 6 - Unusable - - -
13 | M3440to M3459 || 7 | Rq. 1147 | Error reset command
14 M3460 to M3479 8 | Rq. 1148 Servo error reset Main cycle
15 | M3480 to M3499 a command Command
16 | M3500 to M3519 External stop input signal
17 M3520 to M3539 9 Rq 1149 | disable a(; start At start
18_| M3540 to M3559 || comman
19 | M3560 to M3579 11 - Unusable - - -
20 | M3580 to M3599 Feod tval c r
eed current value omman
21 M3600 to M3619 || 12 | Rq. 1152 update command Atstart signal
22 | M3620 to M3639 13
23 | M3640 to M3659 |7, - Unusable - -
24 | M3660 to M3679 -
Operation
25 M3680 to M3699 15 Rq 1155 | Servo OFF command cycle
26 | M3700 to M3719 i i
16 | Rq. 1156 Gain changing -
27 | M3720 to M3739 command Operation G q
. i cycle " omman
28 | M3740 to M3759 17 | Rq. 1157 PI-PID ct;anglng Y signal
29 | M3760 to M3779 comman
30 | M3780 to M3799 || 1g | Rq. 1158 | CONtr© Izop changing Operation
31_| M3800 to M3819 |- —~—— ;‘l’;l"m_a“ | cycle
32 | M3820 to M3839 d =90

*1. Every 3.555 [ms] if the operation cycle is 7.111 [ms] or more.

POINT

(1) With the R16MTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(3) Command generation axis status list

Axis . .
No. Device No. Signal name

1 M9800 to M9819
2 | M9820 to M9839 Symbol Signal name Refresh cycle E;::i: S;}?::'
3 M9840 to M9859
4 M9860 to M9879 o | st 340 Command generation axis
5 V9880 to M9B99 ’ positioning start complete Operation Status

° 1 | st 341 | Command generation axis cycle signal
6 M9900 to M9919 ' positioning complete
7 M9920 to M9939 || o _ Unusable _ . R
8 M9940 to M9959 3 | st 342 Command generation axis command
9 M9960 to M9979 ) in-position Operation Status
10| M9980to M9999 || , | o 5,4 | Command generation axis cycle signal
11 | M10000 to M10019 ' speed controlling

5
12 | M10020 to M10039 _ Unusable ) ) )
13 | M10040 to M10059 || 6
14 | M10060 to M10079 || 7 | st 344 g;)tr:;}(a;r;d generation axis error Immediate Ztart;sl
15 | M10080 to M10099 g
16 | M10100 to M10119 Z - | Unusable ] ] )
17 | M10120 to M10139
18 | M10140 to M10159 || 10 | St. 345 Com’ﬁrd generation axis start
accept fla
19 | M10160 to M10179 P . .
11| st. 346 Command generation axis
20 | M10180 to M10199 ] speed change accepting flag Operation Status
21 | M10200 to M10219 12| st 347 | Command generation axis cycle signal
22 | M10220 to M10239 ' speed change "0" accepting flag
23 | M10240 to M10259 13| st 348 Command generation axis
24 | M10260 to M10279 ' automatic decelerating flag
25 | M10280 to M10299 || 14
26 | M10300 to M10319 || 15
27 | M10320to M10339 || 16| -  |Unusable - - -
28 | M10340 to M10359 || 17
29 | M10360 to M10379 || 18
30 | M10380to M10399 || 19 | st 349 Command gengration axis Operation S'tatus
31 M10400 to M10419 M-code outputting cycle signal
32 | M10420 to M10439
POINT

(1) With the R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(4) Command generation axis command signal list

Axis . .
No. Device No. Signal name
1 M10960 to M10979
2 | M10980 to M10999 Symbol Signal name Refresh Fetch cycle Signal
3 | M11000 to M11019 S cycle type
4 M11020 to M11039 0 | Rq. 341 Command generation axis '
stop command Operation

5 M11040 to M11059 . . |

1 |Rq. 342 Command generation axis cycle
6 M11060 to M11079 . rapid stop command
7| M11080 to M11099 Command generation axis
8 M11100 to M11119 2 | Rq. 343 | forward rotation JOG start Command
9 | M11120 to M11139 command signal
10 M11140 to M11159 Command generation axis Main c

. ycle
1 M11160 to M11179 3 | Rq. 344 |reverse rotation JOG start
command

12 M11180 to M11199 . .

4 |Rq. 345 Command generation axis
13 | M11200 to M11219 ' complete signal OFF command
14 | M11220 to M11239 5
15 | M11240toM11259 |[ g | - |Ynusable - - -
16 | M11260 to M11279 7 |Rq. 346 Command generation axis error Main cvele Command
17 | M11280 to M11299 g reset command y signal
18 | M11300 to M11319 8
19 | M11320 to M11339 9 U bl
20 | M11340toM11359 || 10| nusavie i i i
21 M11360 to M11379 11
22 | M11380 to M11399 12 | Ra. 347 Feed current value update At start Command
23 M11400 to M11419 9 request command signal
24 | M11420 to M11439 |[ 13
25 | M11440 to M11459 || 14

15
26 | M11460 to M11479 ) Unusable ) _ )
27 | M11480 to M11499 || 16
28 | M11500 to M11519 |[ 17
29 | M11520 to M11539 || 18
30 | M11540 to M11559 19 | Rq. 348 Command generation axis Operation | Command
31 M11560 to M11579 FIN signal cycle signal
32 | M11580 to M11599

POINT

(1) With the R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(5) Synchronous encoder axis status list

l:l)gs Device No. Signal name
1 M10440 to M10449
2 | M10450 to M10459 Symbol Signal name Refresh cycle I;e:;l; St'gn:l
3 | M10460 to M10469 : - .
4 | M10470to M10479 || 0 | st 320 | Synchronous encoderaxis | np ooer on
setting valid flag
5 M10480 to M10489 :
1 | st 321 Synchronous encoder axis
6 | M10490 to M10499 ' connecting valid flag
7 M10500 to M10509 s i
ynchronous encoder axis .
8 | M10510t0M10519 || 2 | %322 | counter enable flag Opc‘;r;gm ‘z‘lt;‘;sl
9 M10520 to M10529 Synchronous encoder axis
10 | M10530 to M10539 3 | St. 323 | current value setting request
11| M10540 to M10549 flag ,
12 | M10550 to M10559 || 4 | st 324 | Synchronous encoderaxis | o oo
error detection flag
5 - Unusable - - -
Synchronous encoder axis . Status
6 | St.325 control complete flag Immediate signal
7
8 - Unusable - - -
9
(6) Synchronous encoder axis command signal list
l:l)gs Device No. Signal name
1 M11600 to M11603
2 | M11604 to M11607 Symbol Signal name Refresh cycle | Fetch cycle Stlgn:I
3 | M11608 to M11611 . YP
4 | M1161210M11615 || 0 |Rq. 323 Sryrg‘r*:;‘;’;‘t’“s encoder axis Main cycle
5 M11616 to M11619 . :
1 |Rq. 320 Synchronous encoder axis Operation Command
6 | M11620 to M11623 ' control request cycle signal
7| M11624 to M11627 Connection command of
8 M11628 to M11631 2 | Rq. 324 | synchronous encoder via Main cycle
9 M11632 to M11635 device/master CPU
10 | M11636 to M11639 || 3 - |Unusable - - -
11 | M11640 to M11643
12 | M11644 to M11647




(7) Output axis status list

l:l)gs Device No. Signal name
1| M10560 to M10569
2 | M10570 to M10579 Symbol Signal name Refresh cycle Fetch Signal
3 | M10580 to M10589 : cycle | type
4 | M10590to M10599 || 0 | st 420 Z:;Essr‘aﬂ clutch ON/OFF
5 M10600 to M10609 Main shaft clutch smoothing
6 | M10610to M10619 || 1 | St-421 | . Operation Status
7| M10620 1o M10629 1) st 423 |Auxiliary shaft clutch ON/OFF cycle signal
8 | M10630 to M10639 ' status
9 M10640 to M10649 Auxiliary shaft clutch
3 | St.424 )
10 | M10650 to M10659 smoothing status
11 | M10660 to M10669 || 4 - |Unusable ) i i
12 | M10670 to M10679 || 5
13 | M10680to M10689 || 6 | st. 426 |Control change complete Operation S.t atus
14 | M10690 to M10699 cycle signal
15 | M10700 to M10709 | |-~
16 | M10710 to M10719 | |-2 g D i - -
17 | M10720 to M10729 | L2
18 | M10730 to M10739
19 | M10740 to M10749
20 | M10750 to M10759
21 | M10760 to M10769
22 | M10770 to M10779
23 | M10780 to M10789
24 | M10790 to M10799
25 | M10800 to M10809
26 | M10810 to M10819
27 | M10820 to M10829
28 | M10830 to M10839
29 | M10840 to M10849
30 | M10850 to M10859
31 | M10860 to M10869
32 | M10870 to M10879
POINT

(1) With the R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.

4-16




(8) Output axis command signal list

l:l)gs Device No. Signal name

1 M11680 to M11689

2 M11690 to M11699 Symbol Signal name Refresh Fetch Signal

3 | M11700 to M11709 cycle cycle type

4 M11710 to M11719 0 |Rg. 400 | Main shaft clutch command

5 | MI1720t0M11729 || 1 |Rq. 401 '(\;"oan'qnms::c‘;t clutch control invalid Operation | Command

6 | Mi1730to MT1739 Main shaft clutch forced OFF cyde | signal

7 | MU1740to M11749 || 2 |Ra.402) o nd

8 M11750 to M11759 3 i Unusable . . .

9 M11760 to M11769 4 | Rq. 403 | Auxiliary shaft clutch command

R Y e el AT
cycle signal

12 | M11790 to M11799 6 | Rq. 405 Auxiliary shaft clutch forced OFF

13 | M11800 to M11809 command

14 | M11810to M11819 || 7 - |Unusable - - -

15 | M11820 to M11829 8 |Rq. 406 Control change request Operation Command

16 | M11830 to M11839 command cycle signal

17 | M11840to M11849 |L2 L - [Unusable - - -

18 | M11850 to M11859

19 | M11860 to M11869

20 | M11870 to M11879

21 | M11880 to M11889

22 | M11890 to M11899

23 | M11900 to M11909

24 | M11910 to M11919

25 | M11920 to M11929

26 | M11930 to M11939

27 | M11940 to M11949

28 | M11950 to M11959

29 | M11960 to M11969

30 | M11970 to M11979

31 | M11980 to M11989

32 | M11990 to M11999

POINT

(1) With the R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.




(9) Synchronous control signal list

?\lxc:.s Device No. Symbol Signal name R::a;::elzh Fetch 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 control Operation Status signal
17 M10896 cycle
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 R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(10) Synchronous analysis complete signal list

»:lxc:.s Device No. Symbol Signal name R::a;rcelzh Fetch 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
T iicess | SL381 | Symchronousanalysis | Operation Status signal
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 R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(11) Synchronous control start signal list

»:lxc:.s Device No. Symbol Signal name R::a;rcelzh Fetch 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
16 M12015 Synchronous control Operation Command
17 M12016 Rq. 380 start cycle signal
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 R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(12) Synchronous analysis request signal list

»:lxc:.s Device No. Symbol Signal name R::a;rcelzh Fetch 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 At start of

. start o
1: ng:; Rq. 381 rS(:}):qnucehsrtonous analysis synchronous Cos,ri?;:;nd
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 R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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4.4.2

Internal relays (common devices)
The R16MTCPU/R32MTCPU is equipped with an internal relay with 12288 points from MO to

M12287.

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

(1) Common devices

Device No. Symbol Signal name
M2000 Rq. 1120 | PLC ready flag
M2001 Axis 1 start accept flag™"
to St. 1040 | to
M2032 Axis 32 start accept flag
M2033
to - Unusable
M2037
M2038 St. 1041 | Motion SFC debugging flag
M2039 - Unusable
M2040 Rq. 1122 | Speed switching point specified flag
M2041 - Unusable
M2042 Rq. 1123 | All axes servo ON command
M2043
to - Unusable
M2047
M2048 Rq. 1124 | JOG operation simultaneous start command
M2049 St. 1045 | All axes servo ON accept flag
M2050 - Unusable
M2051 Rqg. 1125 | Manual pulse generator 1 enable flag
M2052 Rq. 1126 | Manual pulse generator 2 enable flag
M2053 Rq. 1127 | Manual pulse generator 3 enable flag
M2054 St. 1046 | Operation cycle over flag
M2055
to - Unusable
M2060
M2061 Axis 1 speed change accepting flag™™
to St. 1047 | to
M2092 Axis 32 speed change accepting flag
M2093
to - Unusable
M2127
M2128 Axis 1 automatic decelerating flag™*2
to St. 1048 | to
M2159 Axis 32 automatic decelerating flag
M2160
to - Unusable
M2239
M2240 Axis 1 speed change "0" accepting flag™"
to St. 1049 | to
M2271 Axis 32 speed change "0" accepting flag
M2272 Axis 1 control loop monitor status™2
to St. 1050 | to
M2303 Axis 32 control loop monitor status
M2304
to - Unusable
M2319

*1. With the R16MTCPU, the axis No. 1 to 16 range is valid.
*2. With the R16MTCPU, device areas of 17 axes or greater cannot be used.
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4.4.3 Data register (monitor device/control change register)
There are 19824 data registers in the R16MTCPU/R32MTCPU, 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 synchronous control, and their respective applications are
fixed as shown in the following tables.
(1) Axis monitor device list
I:lxc:.s Device No. Signal name
1 DO to D19
2 D20 to D39 Symbol Signal name Refresh cycle | Fetch cycle Stignal
3 D40 to D59 HEs
4 D60 to D79 (1) Md. 20 |Feed current value
5 D80 to D99
6 D100 to D119 2 Md. 101 |Real current value Operation
3 cycle
7 D120 to D139
8 D140 to D159 g Md. 102 | Deviation counter value
9 D160 to D179 :
10 D180 to D199 6 | Md. 1003 | Warning code Immediate
11 D200 to D219 7 | Md. 1004 | Error code
12 D220 to D239 8 | Md. 1005 | Servo error code Main cycle Monitor
13| D240toD259 || 9 | Md. 1006 |FiOMme PosTon retum Ooeration device
14 D26010 D279 |44 Travel value after proximity prC|e
15 D280 to D299 " Md. 34 dog ON
16 D300 to D319 12 | Md. 1008 | Execute program No. At start
17 D320 to D339 13| Md. 25 |M-code Operation
18| D340t0 D389 |17 14 35 | Torque limit value cycle
19 D360 to D379 Data set pointer for
20 D380 0 D399 || 15 | Md. 1011 | continuous trajectory dlﬁitns;asrtt; "
21 D400 to D419 control
22 D420 to D439 16 -
23 | D440toD459 || 17 ) Unusable ) ) )
24 D460 to D479 18 Md. 1012 | Real current value at stop Operation Monitor
25 D480 to D499 || 19 input cycle device
26 D500 to D519
27 D520 to D539
28 D540 to D559
29 D560 to D579
30 D580 to D599
31 D600 to D619
32 D620 to 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 R16MTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(2) JOG speed setting register list

;:lxc:.s Device No. Signal name
1 D640, D641

2 D642, D643 Symbol Signal name Refresh Fetch Signal type
3 D644, D645 cycle cycle
4 D646, D647 $1d1'0 JOG speed setting At start Ccc)jrg\s?caend
5 D648, D649

6 D650, D651

7 D652, D653

8 D654, D655

9 D656, D657

10 D658, D659

1" 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 R16MTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(3) Servo input axis monitor device list

l:l)gs Device No. Signal name
1 D12280 to D12289
2 D12290 to D12299 Symbol Signal name Refresh Fetch Signal
3 | D12300 to D12309 cycle cycle type
4 | D12310to D12319 (1) Md. 300 | Servo input axis current value
5 D12320 to D12329
6 | D12330 to D12339 i Md. 301 | Servo input axis speed . .
7 D12340 to D12349 Operation Mon.|tor
8 D12350 to D12359 4 Md. 302 Servo inpu’E axis phase cycle device
9 D12360 fo D12369 5 compensation amount
10 D12370 to D12379 6 Md. 303 Servg i.nput axis rotation direction
» D12380 o D12389 7 restriction amount
12 | D12390to D12399 | |-2 - ([ . . .
13 D12400 to D12409 9
14 D12410 to D12419
15 D12420 to D12429
16 D12430 to D12439
17 | D12440 to D12449
18 D12450 to D12459
19 D12460 to D12469
20 D12470 to D12479
21 D12480 to D12489
22 D12490 to D12499
23 D12500 to D12509
24 D12510 to D12519
25 D12520 to D12529
26 D12530 to D12539
27 D12540 to D12549
28 | D12550 to D12559
29 D12560 to D12569
30 D12570 to D12579
31 D12580 to D12589
32 | D12590 to D12599
POINT

(1) With the R16MTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.

4-25




(4) Servo input axis control device list

l:l)gs Device No. Signal name
1 D14600, D14601
2 D14602, D14603 Symbol Signal name Refresh Fetch Signal
3 | D14604, D14605 cycle Eyele L0
4 D14606, D14607 Pr 302 Servo input_ axis phase . Operation Command
5 D14608, D14609 compensation advance time cycle device
6 D14610, D14611
7 D14612, D14613
8 D14614, D14615
9 D14616, D14617
10 | D14618, D14619
11 D14620, D14621
12 | D14622, D14623
13 | D14624, D14625
14 | D14626, D14627
15 | D14628, D14629
16 | D14630, D14631
17 | D14632, D14633
18 | D14634, D14635
19 | D14636, D14637
20 | D14638, D14639
21 D14640, D14641
22 | D14642, D14643
23 | D14644, D14645
24 | D14646, D14647
25 | D14648, D14649
26 | D14650, D14651
27 | D14652, D14653
28 | D14654, D14655
29 | D14656, D14657
30 | D14658, D14659
31 D14660, D14661
32 | D14662, D14663

POINT

(1) With the R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(5) Command generation axis monitor device list

Axis . .
No. Device No. Signal name
1 D12600 to D12619
2 | D12620 to D12639 Symbol Signal name Rsfr;:h l;egi: Stlgneal
3 | D12640 to D12659 Y Y L
4 D12660 to D12679 0 Md. 340 CommtandI generation axis feed Opere:tion
5 | D12680 10 D12699 | | caremvete eyee
6 | D12700toD12719 | | 2 | Md. 341 | COmmMand generation axis
warning code .
7 D12720 to D12739 - X Immediate
3 | md. 342 Command generation axis error
8 D12740 to D12759 code Monitor
9 | D12760 to D12779 Command generation axis execute device
10 | D12780t0D12799 | | * | Md-343 | Srogram No. Atstart
11 D12800 to D12819 Command generation axis
5 | Md. 344
12 | D12820 to D12839 M-code Operation
13 | D12840 to D12859 6 Md. 345 Command generation axis cycle
14 D12860 to D12879 7 ’ accumulative current value
15 | D12880toD12899 || 8 - |Unusable - - -
16 | D12900 to D12919 Command generation axis data At start/
17 | D12920 to D12939 9 | Md. 346 zgtn{:)rgllnter for constant-speed during start
18 | D12940 to D12959 Monit
10 Command generation axis onitor
19 | D12960 to D12979 " Md. 347 current value per cycle Operation device
20 | D12980 to D12999 12 G q i ) cycle
ommand generation axis
21 D13000 to D13019 13 Md. 348 command speed
22 | D13020 to D13039 14
23 | D13040 to D13059 15
24 | D13060 to D13079 16
25 | D13080 to D13099 17 - Unusable - - -
26 | D13100to D13119 18
27 | D13120to D13139 19
28 | D13140to D13159
29 | D13160to D13179
30 | D13180to D13199
31 D13200 to D13219
32 | D13220 to D13239
POINT

(1) With the R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(6) Command generation axis control device list

l:l)gs Device No. Signal name
1 D14680 to D14683
2 D14684 to D14687 Symbol Signal name Refresh cycle Al el
3 | D14688 to D14691 cycle type
4 | D14692 to D14695 Cd. 340 ?Oogfzsggdgseg;?;m axis A
o D1ag o DIB) Command generation axis Jog | Command
6 D14700 to D14703 Pr. 348 | JOG opera?ion parameter operation device
7 D14704 to D14707 block setting
8 D14708 to D14711 _ Unusable _ _ _
9 D14712 to D14715
10 | D14716 to D14719
11 D14720 to D14723
12 | D14724 to D14727
13 | D14728 to D14731
14 | D14732 to D14735
15 | D14736 to D14739
16 | D14740 to D14743
17 | D14744 to D14747
18 | D14748 to D14751
19 | D14752 to D14755
20 | D14756 to D14759
21 D14760 to D14763
22 | D14764 to D14767
23 | D14768 to D14771
24 | D14772to D14775
25 | D14776 to D14779
26 | D14780to D14783
27 | D14784 to D14787
28 | D14788 to D14791
29 | D14792 to D14795
30 | D14796 to D14799
31 D14800 to D14803
32 | D14804 to D14807
POINT

(1) With the R16MTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(7) Synchronous encoder axis monitor device list

l:l)gs Device No. Signal name
1 D13240 to D13259
2 D13260 to D13279 Symbol Signal name Refresh Fetch Signal
3 | D13280to D13299 cycle cycle type
4 D13300 to D13319 0 Md. 320 Synchronous encoder axis
' t val
5 | D13320t0D13339 || current value
6 D13340 to D13359 2 Md. 321 Synchronous encoder axis
7 D13360 to D13379 3 ' current value per cycle
4 .
8 | D13380to D13399 5| Md. 322 | Synchronous encoder axis speed Operation
9 D13400 to D13419 cycle
10 | D13420 to D13439 6 Md. 323 Synchronoys encoder axis phase Monitor
11 | D13240 to D13459 7 compensation amount device
8 Synchronous encoder axis
12 | D1346010 D13479 Md. 324 | rotation direction restriction
9 amount
10 | Md. 327 Synchronous encoder axis warning
' code .
- Immediate
11 | Md. 326 Synchronous encoder axis error
) code
12
13
14
15
16 - Unusable - - -
17
18
19
(8) Synchronous encoder axis control device list
AN)SS Device No. Signal name
1 D14820 to D14829
2 | D14830 to D14839 Symbol Signal name szl::h Fetch cycle Stlgn:I
3 | D14840 to D14849 - y yp
4 | D14850t0 D14859 ||-° Synchronous encoder axis Operation
Pr. 326 | phase compensation advance
5 D14860 to D14869 1 time cycle
6 D14870 to D14879 2 | cd. 320 Synchronous encoder axis
7 D14880 to D14889 ' control start condition At
8 D14890 to D14890 3 | cd 321 Synchronous encoder axis synchronous Command
9 D14900 to D14909 ' control method encoder axis | device
10 | D14910to D14919 || 4 Cd. 322 | Synchronous encoder axis control start
11 | D149201t0 D14929 || 5 ' current value setting address
12 D14930 to D14939 6 Cd. 325 Input value for synchronous Operation
7 ' encoder via device cycle
8
9 - Unusable - - -
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(9) Output axis monitor device list

l:l)gs Device No. Signal name
1 D13600 to D13629
2 | D13630 to D13659 Symbol Signal name Refresh cycle Fetch Signal
3 D13660 to D13689 cycle -
4 D13690 to D13719 0 Md. 400 Current value after composite
5 D13720 to D13749 L main shaft gear
6 D13750 to D13779 2 Md. 401 Current value per cycle after
3 main shaft gear
7 D13780 to D13809
8 D13810 to D13839 4 Md. 402 Currgnt value per cycle after
9 013840 to D13369 5 auxiliary shaft gear
10 | D13870 to D13899 6 Md. 422 Main shaft f:lutch slippage
11 | D13900 to D13929 ||/ (Bocumuiative)
12| D13930 to D13959 | [0 Mg, 425 | AuXiiary shaft clutch slippage | ) - Monitor
13 | D13960 to D13989 | | (accumulative) cycle device
14 | D13990 to D14019 10 Md. 406 Cam axis phase compensation
11 amount
15 D14020 to D14049
16 | D14050 to D14079 12 Md. 407 Cam axis current value per
17 | D14080 to D14109 | |13 cycle
18 | D14110 to D14139 1‘51 Md. 408 | Cam reference position
19 D14140 to D14169
20 | D14170to D14199 13 Md. 409 | Cam axis feed current value
21 D14200 to D14229
22 | D14230 to D14259 18 | Md. 410 | Execution cam No.
23 | D14260t0 D14289 || 12| - |Unusable - - -
24| D14290 to D14319 | |22 Md. 411 | Execute cam stroke amount ) ,
5 D14320 to D14349 21 Operation Monlltor
26 | D14350 to D12379 | |22 Md. 412 | EXecute cam axis length per cycle device
27 | D14380to D14409 | |2 cycle
28 | D14410to D14439 | | 2%
29 D14440 to D14469 25
30 D14470 to D14499 26 - Unusable - - -
31 D14500 to D14529 27
32 | D14530t0 D14559 | |-22
29
POINT

(1) With the R16MTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(10) Output axis control device list

Axis . .
No. Device No. Signal name
! D1500010 D15149 Symbol Signal name Refresh cycle | Fetch cycle | Signal type
g g;g;ﬁg IO 312222 0 | Pr.400 |Main input axis No. At start of
0 . . synchronous | Command
) D15450 to D15599 1 | Pr.401 [Sub |npu.t axis .No. control device
5 D15600 to D15749 g Pr. 402 SETS;;(LsIge main shaft gear Operation cycle
6 D15750 to D15899 2
7 D15900 to D16049 5 Pr. 403 | Main shaft gear: Numerator At ?,tart of
synchronous
8 D16050 to D16199 6 Pr. 404 | Main shaft gear: Denominator control
9 D16200 to D16349 ! . ' '
10 D16350 to D16499 8 | Pr.405 |Main shaft clutch control setting Op:rtaélc;r;t ?;cle
11 | D16500 to D16649 9 | pr a0 |Main shaft clutch reference synchronous
address setting
12 | D16650 to D16799 control
13 | D16800 to D16949 1? Pr. 407 | Main shaft clutch ON address Operation cycle
14 | D16950 to D17099 -
12 . At completing
15 | D17100 to D17249 Pr. 408 | 1avel value before main shaft clutch ON
13 clutch ON it
16 | D17250 to D17399 ” condtion
17 | D17400 to D17549 15 Pr. 409 | Main shaft clutch OFF address Operation cycle
18 | D17550 to D17699 16 ] At completing
19 | DI7700t0D17849 | [, | Pr.410 | J[ae! tale before main shatt clutch OFF
20 | D17850 to D17999 , : condition
18 | Pr a1t Main shaft clutch smoothing A ¢
21 D18000 to D18149 : method t start o
22 | D18150 to D18299 Main shaft clutch smoothing ti synchronous
0 19 | pr 412 alnts ? clutch smoothing time control
23 | D18300 10 D18449 | |— ;‘F”S an — o
ippage amount at main sha urning clutc
24 | D18450 to D18599 o1 Pr. 413 clutch ON ON
25 | D186001to D18749 | [ 22 pr 414 | Slippage amount at main shaft At turning clutch
26 | D18750to D18899 || 23 ) clutch OFF OFF
27 | D18900 to D19049 oa | pr 418 | Auii haft axis N At itart of C(()jrg\?i”ncaend
28 | D19050 to D19199 r. uxiliary shaft axis No. syné:or:?rr;?us
29 | D19200 to D19349 25 | Pr.419 | Composite auxiliary shaft gear Operation cycle
30 | D19350 to D19499 ;3 Pr. 420 | Auxiliary shaft gear: Numerator At start of
31 D19500 to D19649 o8 synchronous
32 D19650 to D19799 29 Pr. 421 | Auxiliary shaft gear: Denominator control
30 | Pr.422 | Auxiliary shaft clutch control setting Operation cycle
. At start of
Auxiliary shaft clutch reference
31| Pr.423 address setting syné:ohr:?rr;?us
gi Pr. 424 | Auxiliary shaft clutch ON address Operation cycle
34 - At completing
. Pr. 425 '(;ruat\(/;l (\Sall\iue before auxiliary shaft clutch ON
condition
23 Pr. 426 | Auxiliary shaft clutch OFF address Operation cycle
38 - At completing
s Pr 497 'Cl'lruat\éﬁl (\Segge before auxiliary shaft clutch OFF
condition
40 | Pr a2 Auxiliary shaft clutch smoothing At start of
method synchronous
Auxiliary shaft clutch smoothing
41| Pr.429 time constant control
42 Pr. 430 Slippage amount at auxiliary shaft At turning clutch
43 ) clutch ON ON
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Output axis control device list (cont.)

Axis . .
No. Device No. Signal name
1 D15000 to D15149 - -
Symbol Signal name Refresh cycle | Fetch cycle | Signal type
2 D15150 to D15299 44 - ot ” When s
ippage amount at auxiliary en starting
3 D15300 to D15449 5 Pr. 431 shaft clutch OFF clutch OFF
4 D15450 to D15599 46 | Pr.434 | Speed change gear 1 At start of
5 D15600 to D15749 47 | pr 435 | Speed change gear 1 synchronous
6 D15750 to D15899 ) smoothing time constant control
7 | D15900 to D16049 || 48 pr 436 | Speed change ration 1:
49 ’ Numerator
8 D16050 to D16199 ' Operation cycle
9 | D16200 to D16349 :? Pr 437 ggﬁgﬂq ?nh:tgsrle ration 1:
10 | D16350 to D16499 —p— 2
11_| D16500to D16649 || 52 | Pr.4g0 |>Peoc chande gear Atstart of
12 | D16650t0D16798 | "~ "TSpeed change gear 2 syngg‘rmfus
13 D16800 to D16949 ’ smoothing time constant
14 | D1695010D17099 || 54 | , o, |Speed change ration 2: C%@\T;”d
15 | D17100 to D17249 :: Numerator : Operation cycle
16 | D17250 to D17399 Pr. 493 | Speed change ration 2:
57 Denominator
17 | D17400 to D17549 - - -
58 | Pr.438 |Cam axis cycle unit setting
18 D1755010 D17699 Cam axis length per cycle At start of
start o
19 | D17700to D17849 || 59 | Pr.442 change setting synchronous
20 | D17850to D17999 || 60 Pra3g | is lenath | control
r.
21 | D18000 to D18149 || 61 am axis 'ehgih per cycle
22 | D18150 to D18299 At start of
23 | D18300 to D18449 synchronous
62 | Pr.440 |Cam No cqntrol, At
24 | D18450 to D18599 ' ’ passing through
25 | D18600 to D18749 the Oth point of
cam data
26 | D18750to D18899 || g3 _ Ulieell ~ i _
27 D18900 to D19049 64 At start of
28 | D19050 to D19199 synchronous
control, At
29 D19200 to D19349 65 Pr. 441 | Cam stroke amount passing through
30 | D19350 to D19499 the Oth point of
31 | D19500 to D19649 cam data
66 Cam axis phase .
32 D19650 o D19799 67 Pr. 444 compensation advance time Operation cycle Cc()jr:\:?;nd
Cam axis phase
68 | Pr.445 compensation time constant
Synchronous control parameter At start of
69 | Pr.448 bl)(I) ck No synchronous
Outout — v control
utput axis smoothing time
70 | Pr.447 constant
71
72
73
74
75
76 - Unusable - - -
77
78
79
80
81

4-32




Output axis control device list (cont.)

Axis . .
No. Device No. Signal name
1 D15000 to D15149
2 D15150 to D15299 Symbol Signal name Refresh cycle | Fetch cycle | Signal type
3 | D15300 to D15449 Zi
4 D15450 to D15599 84
5 D15600 to D15749 || g5
6 D15750 to D15899 || 86
7 D15900 to D16049 || 87
8 | D16050to D16199 || 88
9 | D16200t0 D16349 Sg
10 | D16350 to D16499 91 - Unusable - - -
11 D16500 to D16649 | [ oo
12 | D16650to D16799 || 93
13 | D16800to D16949 || 94
14 | D16950 to D17099 || 95
15 | D17100 to D17249 | |-26
16_| D1725010D17399 |0
17 | D17400to D17549 |[ g
18 | D17550 to D17699 Setting method of current
19 | D17700to D17849 || 100 | Pr.460 |value per cycle after main
20 | D17850 to D17999 shaft gear
21 D18000 to D18149 Setting method of curren.t.
101 | Pr.461 |value per cycle after auxiliary ‘
22 | D18150 to D18299 shaft gear At start o Command
23 | D18300 to D18449 Cam axis position restoration synchronous device
102 | Pr. 462 . control
24 | D18450 to D18599 object
25 | D186001t0D18749 || 103 | pr 463 S?ttmg methO_cti. of cam
26 | D18750 to D18899 reference p;’s' '0? :
27 | D18900 to D19049 || 104 | Pr. 464 | S€ting method of cam axis
current value per cycle
28 D19050 to D19199 105 _ Unusable _ _ _
29 | D19200to D19349 || 106 Current value per cycle after
30 | D19350 to D19499 107 Pr. 465 | main shaft gear (Initial
31 | D19500 to D19649 setting)
108 Current value per cycle after
2 | D1 D197
3 9650 to D19799 109 | Pr-466 | auxiliary shaft gear (Initial SAntC‘;t;r:]gLS Command
setting) y control device
110 Pr. 467 Cam reference position
111 ] (Initial setting)
12 Pr 468 Cam axis current value per
113 ] cycle (Initial setting)
114
115
116
117
118
19 - Unusable - - -
120
121
122
123
124
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Output axis control device list (cont.)

A:‘l)gs Device No. Signal name
1| D15000 to D15149 :
2 | D15150 to D15299 Symbol Signal name Rg;’c"izh Fetch cycle St'f"::'
3 | D15300t0D15449 |[~-
4 | D15450t0 D15599 |[~ppe
5 | D15600t0D15749 |[>o| . |Unusable i i i
6 | D15750 to D15899 |[ 7156
7 | D15900 to D16049 | [ 7129
8 | D16050to D16199 130 | cd. 407 | Synchronous control change
9 | D16200 to D16349 : command At requesting
10 | D16350 to D16499 131 | cd. 409 Synch_rono.us control synchronous | Command
11 D16500 to D16649 reflection time control device
12 | D16650 to D16799 || 132 Cd. 408 Synchronous control change change
13 | D16800 to D16949 || 133 value
14 | D16950 to D17099 || 134
15 | D17100to D17249 ||13%
16 | D17250to D17399 || 136
17 | D17400t0 D17549 || 1%
18 | D17550to D17699 ||
19 | D17700 to D17849 | |22
20 | D17850t0 D17999 | |20
21 | D18000 to D18149 1:; . I - - -
22 | D18150 to D18299
23 | D18300to D18449 | |
24 | D18450 to D18599 | |2
25 | D18600 to D18749 ||
26 | D18750 to D18899 123
27_| D18900t0 19049 ||
28 | D19050 to D19199
29 | D19200to D19349 | 22
30 | D19350 to D19499
31 | D19500 to D19649
32 | D19650 to D19799
POINT

(1) With the R16BMTCPU, the axis No. 1 to 16 range is valid.

(2) With the R16MTCPU, device areas of 17 axes or greater can be used as user devices.
However, if an R16MTCPU project is replaced with an R32MTCPU project, it will no longer be
able to be used as a user device.
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(12) Common device list

Device . Refresh| Fetch |Signal| |Device . Refresh | Fetch | Signal
No. Symbol Signal name cycle cycle t)?p o No. Symbol Signal name cycle cycle t)?p o
D704 Manuallpulse generator 1
D705 D752 |Cd. 1102 :emtﬁg;hlggirsr;:?nmcatlon Atthe
D706 ) manual
- Unusable (6 points) Manual.pulse gepleratpr 2 pulse  |Command
D707 D753 | Cd. 1103 | smoothing magnification generator | device
D708 setting register enable flag
D709 Manual pulse generator 3
D710 JOG operation D754 | Cd. 1104 | smoothing magnification
Cd. 1096 | Smultaneous start axis seffing register
e ao0g e
D712 JOG operation _ At start D7:7
o3 |00 105 | St
rotation JOG) D759
D714 Cd. 1098 | Manual pulse generator D760
D715 ‘ axis 1 No. setting register D761
D716 Cd. 1099 | Manual puise generator D762
D717 ‘ axis 2 No. setting register D763
D718 Cd. 1100 | Manual puise generator D764
D719 ‘ axis 3 No. setting register D765
D720 Axis 1 D766
D721 Axis 2 D767
D722 Axis 3 D768
D723 Axis 4 D769
D724 Axis 5 D770
D725 Axis 6 D771
D726 Axis 7 D772
D727 Axis 8 D773
D728 Axis 9 D774
D729 Axis 10 Command| | D775
D730 Axis 11 dice | [776
D731 Axis 12 rr?etlrtlTJZI D777 - Unusable (45 points)
D732 Axis 13 pulse D778
D733 Axis 14 generator D779
D734 Axis 15_| Manual pulse enable fiag D780
generators 1
D735 Cd. 1101 Axis 16 pulse mput D781
D736 | Axis 17 | magnification D782
D737 nis18_|reild D783
D738 Axis 19 D784
D739 Axis 20 D785
D740 Axis 21 D786
D741 Axis 22 D787
D742 Axis 23 D788
D743 Axis 24 D789
D744 Axis 25 D790
D745 Axis 26 D791
D746 Axis 27 D792
D747 Axis 28 D793
D748 Axis 29 D794
D749 Axis 30 D795
D750 Axis 31 D796
D751 Axis 32 D797
D798
D799
*1. With the R16MTCPU, the axis No. 1 to 16 range is valid.

2.

With the R16MTCPU, device areas for axis 17 and above are unusable.
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44.4

4.4.5

Special relays

The R16MTCPU/R32MTCPU has 4096 special relays from SMO to SM4095.

Six 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
Status signal
SM506 External forced stop input ON latch flag cycle
SM508 Amplifier-less operation status flag
Main cycle
SM512 Motion CPU WDT error flag

Special Registers

There are 4096 special registers in the R16MTCPU/R32MTCPU, from SDO to SD4095.
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 Fetch cycle | Signal type
SD200 Switch status Main cycle
SD502 When power turned
Servo amplifier loading ON and when
SD503 information performing operation
cycle

SD508 SSCNET control (Status) Main cycle .
Monitor

SD512 Motion CPU WDT error cause When Motion CPU device

WDT error occurs
SD522 Motion operation cycle Operation cycle
SD523 Operation cycle of the Motion When power turned
CPU setting ON

SD524 Maximum motion operation cycle Operation cycle

SD803 | SSCNET control (Command) Main cycle | Command
device

The 3 points in the table below are coasting timers.
Device No. Name Details

SD718 L

SD719 888 s coasting timer

SD720 444 us coasting timer These are coasting timers. Read

SD721 M 9 out a device every 2-word unit.

SD722 L

SD723 222 ps coasting timer
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4.5

451

Motion Devices
Motion registers (#0 to #12287) 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.)

Motion register (#0 to #12287)

Number of motion
registers (#)

Item R32MTCPU/R16MTCPU
No. of points 12288 points (#0 to #12287)
Data size 16 bits/point

Latch

Only user devices are latched. (All points are cleared
with the latch clear operation.)

Usable tasks

Normal, event, NMI

Access

Complete range Read, Write possible

(1) Motion register list

Device No. Application type Remarks

#0 User device . .
to (8000 points) Cleared with the latch clear operation.

#8000 Axis monitor device 2
to (640 points)

#8640 Cleared only when the power is turned ON or when reset.
to System area

#12287 (3648 points)
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(2) Monitor devices (#8000 to #8639)
Monitor devices store information for each axis. Details of the stored data are as follows.

Axis . -
No. Device No. Signal name
1 #8000 to #8019
2 #8020 to #8039 Symbol Signal name Refresh cycle Stlgneal
3 | #8040 to #8059 — yp
4 | #8060 to #8079 || 0 | Md. 1014 | Servo amplifier type When thrfojv‘zrr‘fg:mp"f'er
5 #8080 to #8099 1 | Md. 104 | Motor current Operation cycle of 1.777 [ms]
6 #8100 to #8119 2 or less: Operation cycle
7 #8120 to #8139 Md. 103 | Motor speed Operation cycle of 3.555 [ms]
8 | #8140to#8159 || ° or more: 3.555 [ms]
4
9 #8160 to #8179 Md. 28 | Command speed Operation cycle
10 | #8180 to #8199 || O Monitor
11 #8200 to #8219 6 Md. 100 Home position return At home position return device
12 #8220 to #8239 7 re-travel Value re-travel
13 | #8240 10 #8259 || g | Md. 1019 gervo amphﬂe;dlsplay .
14| #8260 to #8279 ervo error code Main cycle
15 #8280 to #8299 9 | Md. 107 | Parameter error No.
16 #8300 to #8319 1(1) ,\I;/Idd.1100282 :ervo status ; (o)rﬁzrsast}cgpcgglﬁozf (jy;?e7 [ms]
. ervo status :
17 | #8320 to #8339 Operation cycle of 3.555 [ms]
18 | #8340 to #8359 || 12 | Md. 125 | Servo status 3 or more: 3.555 [ms]
19 #8360 to #8379 || 13
20 #8380 to #8399 || 14 - Unusable - -
21 #8400 to #8419 || 15
22 #8420 to #8439 Servo amplifier vendor At servo amplifier power Monitor
16 | Md. 1027 )
23 | #8440 to #8459 ID supply ON device
24 | #8460 to #8479 || 17
25 | #8480 to #8499 || 18 - Unusable - -
26 | #8500 to #8519 | [ 19
27 #8520 to #8539
28 #8540 to #8559
29 #8560 to #8579
30 #8580 to #8599
31 #8600 to #8619
32 #8620 to #8639
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Chapter 5 Motion SFC program

5.1

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 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.

Features

(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. 0.222 ms) 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.

|Operation start| E:’rogram namea  « ++ START: Indicates the program entrance.

\ |

Step (operation control step): When in the active

P;Sigf;iig% FO « « « « status, the specified operation control programis «e e« ngot(x())(f\;rvf:)g
prep l | executed. -
Positioning i i) i iti
preparation Go e Transﬁpn (shift): Indicates conditions for . eee| YO*M100
complete check advancing control to the next step.
e . i . . ABS-1
Positioning Step (motion control step): When in the active ;
execution Ko *** " status, the specified servo program is executed. trec| Axis1, D100
l ’ Speed 10000
Positioning - . ... Transition (WAIT): Indicates conditions for B
complete check Gt advancing control to the next step. :

v
Operation
complete

END j « +++ 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 (GO0)
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 minor error (SFC) (error code: 33FEH) occurs.
The Motion SFC program symbols are as follows.

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

Classification Name

Symbol

Function

Program
Start/end

START

Program name

—
(=]
Nl

Indicates an entry of program as a program name.
Specify this program name at a subroutine call.
Only one program name for one program.

END

N

—
(*2)
~

Indicates an end (exit) of program.

When a subroutine call was carried out, returns to
the call source program.

Multiple program names or no symbols for one
program.

Motion control
step

=}

—
[o0]
~

Starts a servo program Kn (KO to K4095).

Once execution
type operation
control step

=}

A
(<)

o

a

o

o

w) —
i

<

=

®

&

—
(°3)
~

Execute once the operation control program Fn (FO
to F4095).

Scan execution
type operation
control step

FSn

(8)

Repeats an operation control program FSn (FSO to
FS4095) until the next transition condition enables.

Subroutine call/
start step

®)

When the next of GSUB is WAIT, performs “subroutine
call” and transits control to the specified program.
Control returns to the call source program at END
execution.

When the next of GSUB is except WAIT, performs
“subroutine start”, and starts the specified program
and transits to the next (lower part). The start source
and destination programs are executed
simultaneously, and the call destination program ends
at END execution.

Clear step

LR
Program name

H

Stops and ends the specified program running. After
an end, it is started from the initial (start step) by
restarting the program.

When the specified program is during “subroutine
call”, the subroutine program is also stopped to
execute.

When the specified program is after “subroutine
start”, the subroutine program is not stopped to
execute.

When clearing to the subroutine by which the
“subroutine call” was executed, the specified
subroutine is stopped to execute, returns to the call
source program, and transits to the next.

POINT

in 4 lines

4 lines

Comments can be set for each symbol in SFC diagram steps, transitions, etc.
* Program start/end: Comments cannot be set.
» Stepl/transition comments: max. 80 half-width (40 full-width) characters, 20 characters displayed

» Jump/pointer comments: max. 64 half-width (32 full-width) characters, 16 characters displayed in
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Classification

Name

Symbol
(Code size (bytes))

Function

Transition

Shift
(Pre-read
transition)

l

G

(8)

When just before is the motion control step, transits to
the next step by formation of transition condition Gn (GO
to G4095) without waiting for the motion operating
completion.

When just before is the operation control step, transits
to the next step by the completion of transition condition
after operating execution.

When just before is subroutine call or starting step,
transits to the next step by formation of transition
condition without waiting for the operating completion of
subroutine.

WAIT

When just before is the motion control step, waits for the
motion operating completion and then transits to the
next step by the completion of transition condition Gn
(GO to G4095).

When just before is the operation control step, transits
to the next step by formation of transition condition after
operating execution. (Same operation as Shift.)

When just before is subroutine call or starting step,
waits for the operating completion of subroutine and
then transits to the next step by the completion of
transition condition.

WAITON

ON bit device

Prepares for starting of the next motion control step, and
issues an instruction immediately when the specified bit
device turns ON.

Always pair this transition with the motion control step
one-for-one.

WAITOFF

,,,,,,,,,,,,,,

Prepares for starting of the next motion control step, and
issues an instruction immediately when the specified bit
device turns OFF.

Always pair this transition with the motion control step
one-for-one.

Shift Y/N

(Not completion

of condition)
- N
(Completion |y

of condition)

When just before is the motion control step, transits to
the next step by formation of transition condition Gn (GO
to G4095) without waiting for the motion operating
completion. If not formation of transition condition,
transits to the right-connected step.

When just before is the operation control step, transits
to the next step by the completion of transition condition
after operating execution. If not the completion of
transition condition, transits to the right-connected step.
When just before is “subroutine call” or “starting step”,
transits to the next step by the completion of transition
condition without waiting for the operating of subroutine
completion. If not formation of transition condition,
transits to the right-connected step.
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Classification

Name

Symbol
(Code size (bytes))

Function

Transition

WAIT Y/N

(Not completion

of condition)
=
(Completion | y

of condition)

When just before is the motion control step, waits for the
motion operating completion and then transits to the
next step by formation of transition condition Gn (GO to
G4095). If not completion of transition condition, transits
to the right-connected step.

When just before is the operation control step, transits
to the next step by the completion of transition condition
after operating execution. If not the completion of
transition condition, transits to the right-connected step.
(Same operation as Shift.)

When just before is subroutine call or starting step,
waits for the operating completion of subroutine, and
then transits to the next step by the completion of
transition condition. If not formation of transition
condition, transits to the right-connected step.

Jump

Jump

Jumps to the specified pointer Pn (PO to P16383) of the
self program.

Pointer

Pointer

Indicates a jump destination pointer (label).

This pointer can be set at a step, transition, branch point
or coupling point.

PO to P16383 can be set in one program. The same No.
may also be used in other programs.
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5.4

Branch and Coupling Diagram List

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

Parallel coupling

(8)

transitions.
Classi- Name .
fication (Code size (bytes)) SIS L. P
» Steps and transitions connected in series are
Series transitions processed in order from top to bottom.
(Corresponding » Steps and transitions need not be lined up
symbol size) alternately. e . s .
* When a transition is omitted, unconditional shift
processing is performed.
» The route which transition condition enables
first is executed after executing the step or
Selection branch IFBm transition preceding a branch.
((No. of branches + ||FT1 | iIFT2 » Selective branch destinations should always be
2) x10) started by transitions, all of which must be Shift
| | | | | | or WAIT. (Using Shift and WAIT together will
cause a parallel branch.)
L [ + After the route branched by a selective branch
[ | [ | has been processed, execution shifts to a
Selective coupling I [ | | ] I coupling point.
(8) IFEm + A coupling may be preceded and followed by
ET either a step or a transition.
» Multiple routes (steps) connected in parallel are
Parallel branch i executed simultaneously.
(No. of branches x | PABm « Each parallel branch destination may be started
|PAT1 lPAT2 P y
22 + No. of nodes | by either a step or transition.
S | x2+12) i | i |
o . | ! |
o T I
§ » Execution waits at the coupling point for

executions of the routes branched by a parallel
branch to be completed, and shifts to the next
when executions of all routes are completed.

» A coupling may be preceded and followed by
either a step or a transition.

» When this coupling is preceded by an FS step,
scans are executed during waiting. After waiting
is complete, scans are not executed.

Jump transition
(Corresponding
symbol size)

<Normal jump>

T

<Coupling jump>

T ©

(1) Normal jump
« After the step or transition preceding this
jump transition is executed, execution shifts
to the pointer Pn specified within its own
program.
» The jump destination may either be a step or
transition.
* When a jump takes place from an FS step to
a transition, scans are executed during
waiting for the completion of transition
condition of the jump destination.
(2) Coupling jump
» When a jump to the other route within a
parallel branch takes place after the parallel
branch, a “coupling jump” takes place and
execution waits at the jump destination.




5.5

5.6
5.6.1

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 "subroutine 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.
(3) "\/:;,.*?"<>]| (half-width)" cannot be set in the Motion SFC program name.

Steps

Motion control step
Motion control steps are used to start servo program Kn.

Name Symbol Setting range

Motion control step 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

[St. 1040] Start accept flag
(M2001+n) J I—
‘1
1 > t

(2) Error
A minor error (SFC) (error code: 31F0H) 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 instruction 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

5.6.3

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

Name Symbol Setting range

Operation control step FO to F4095/FS0 to FS4095

(1) Operation description

(a) One-time execution type operation control step Fn
Executes the specified operation control program Fn (n = 0 to 4095) 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 minor error (SFC) (error code: 31F1H) 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
Even if an operation error, etc. occurs during operation control program execution,
execution of the Motion SFC program continues.

Subroutine call/start step
Subroutine call/start steps are used to call or start Motion SFC programs for the specified
program name.

Name Symbol Setting range
Subroutine call/start step Registered program name

(1) Operation description
(a) Subroutine 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 subroutine
call/start step.
« If WAIT: The subroutine is called.
If other than WAIT' The subroutine is started.

; (SJ :l

(2)

(5) ) END

If WAIT (subroutine call) If other than WAIT (subroutine start)
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(2) Error
An error occurs in the following cases and execution of the Motion SFC program is
stopped.

(@) A minor error (SFC) (error code: 32F5H) occurs if the specified Motion SFC
program does not exist when a subroutine 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 minor error (SFC) (error code: 32F6H) occurs if the called/started Motion SFC
program has already been started when a subroutine 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 minor error (SFC) (error code: 33FAH) occurs if a self program is called/started
when a subroutine 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) A minor error (SFC) (error code: 33FBH) occurs when the subroutine called/
started when calling/starting a subroutine is Motion SFC program 1 (called/start
program) in Motion SFC program 2 called/started from Motion SFC program 1,
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 subroutine call/start nesting depth.

(b) With subroutine 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 subroutine 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.



5.6.4 Clear step
Clear step are used to stop execution of Motion SFC programs for the specified program
name.

Name Symbol Setting range

Clear step R brogram name Registered 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 subroutine, execution of the
subroutine program being called is also stopped.

* When MAIN is cleared:
Execution of the both MAIN and subroutine (SUB) is stopped
even if the subroutine (SUB) is currently running.
\ | * When the subroutine (SUB) is cleared:
Execution of the subroutine (SUB) is stopped if currently

running, and processing returns to MAIN.

MAIN l/ SUB If a "subroutine is called" as shown in the diagram on the left:

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

MAIN l/ SuB If a "subroutine is started" as shown in the diagram on the left:

‘ * When MAIN is cleared:

Execution of MAIN is stopped even if the subroutine (SUB) is

‘ currently running, however, processing of the started subroutine
| (SUB) continues.

END * When the subroutine (SUB) is cleared:

Execution of only the subroutine (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.

(g) 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.
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(2) Error
If you designate an SFC program that does not exist in the clear step process and if you
attempt to have the MT Developer2 carry out the Motion SFC program conversion, an
error 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 Transitions
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 waiting for the completion of operation of servo

Gn program Kn started with the motion control step.

H
=}

(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
Gn 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

n

IH

complete.
(c) WAITON/WAITOFF + motion control step
m m « Processing starts immediately when the specified bit
device for WAITON/WAITOFF turns ON/OFF.
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(d)

Combination with operation control step

‘ Fn | Fn ‘

' | « 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.

* 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.

(2) Precautions

(@)

(b)

(d)

(e)

Always set a one-to-one pair with the motion control step. A minor error (SFC)
(error code: 33F2H) occurs if the step after WAITON/WAITOFF is not a motion
control step, and execution of the Motion SFC program is stopped the moment
this error is detected.

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

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

ON MO

Pn

Pn

—
K:——[ Pn]
\_’_1

n

H

If a minor 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).

The following instructions can be used with motion control steps used in
combination with WAITON/WAITOFF.

(Linear interpolation control, circular interpolation control, helical interpolation
control, fixed-pitch feed control, continuous trajectory control, high-speed
oscillating, fixed position stop speed control)
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5.8 Jump and Pointer

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 coupling points.

(c) Pointer Pn can be set from PO to P16383 for a single program.

(2) Precautions

(a) Iltis not possible to set the kind of jumps that break from inside parallel branches
to parallel coupling. (Bad example 1 below)

(b) Itis not possible to set jumps inside parallel branches to parallel coupling from
outside parallel branches to parallel coupling. (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

g'”@ —( )

()

]

il




5.9

5.10
5.10.1

END

END

(1) Operation description
(a) END is used to exit the program.

(b) When a subroutine is called, processing returns to the Motion SFC program from
which the subroutine 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 coupling.

(c) Output is maintained even after exiting a Motion SFC program with END.

Branches and Couplings

Series transition

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

If wishing to start a servo program or subroutine and proceed to the next step by the following
operation, set a WAIT or SHIFT in the transition.

(1) If wishing to proceed to the next step without waiting for the completion of op-
eration:
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.

K1 Servo program K1 is started.

I
G1

I
K2 Servo program K2 is started.

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

POINT

With sub routine starting, the system processes its own program and the subroutine program in a
parallel fashion.
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(2) If wishing to 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.
|
POINT

(a) Inthe arrangement above, the start accept flag for the axis that is going to start up in the
subsequent servo program K2 cannot be made as an interlock condition. If you still want it to
be an interlock condition, set it by the user as the transition condition G1.

(b) If wishing to proceed to the next step upon the completion of operation, set the WAIT. If you do
not have a condition in particular that has to be defined as an interlock condition, set "NOP (no
process)" into the transition program (Gn).

5.10.2 Selective branch and selective coupling

(1) Selection branch
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.
I
The start axis in servo program K1
G255 | - start acoept fiag OFF). the
********** conditions set in transition G1 to G255
K2 K3 K4 K255 are judged, and then processing
| | I | proceeds to the established route.
le N

Max. number of selection branches: 255

POINT

(a) The judgment of transition conditions is not necessarily performed in order from left to right.
(b) If SHIFTs and WAITs are mixed in the transition, the branch will be a parallel branch.
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(2) Selective coupling
Selective coupling 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[:j Jump transition (normal jump)

END Program END

1l

IFE2

5.10.3 Parallel branch and parallel coupling

(1) Parallel branch
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
[ I I 1 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 parallel
coupling point.

Yy

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

coupling.
PAB1 I T 1 «— Parallel branch point
K2 K4 F10

|
G11

Coupling jump
K3 F11

I After stoppage of servo program K3 is
G3 G12 complete, lines meet until the condition set for
T transition G3 is established, and servo program
: K4 has been started.
F12 Processing proceeds to the next (below) step
when meeting is complete.

1l

K100
PAE1 I <«—  Parallel coupling point
K5
|
POINT

The setting is possible even if the number of the parallel branches and the number of connection of
the parallel coupling point do not agree with the other. (The above example shows that the number
the parallel branches is 3 while the number of the connection is 2.)
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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

(Not completion | ¢ VWhen a transition condition set at Gn

of condition) . :
" e enables, execution shifts to the lower step.
SHIFTY/N transition N When that condition disables, execution
(Completion 'Y . .
of condition) shifts to the right-connected step.
A » Differences between “Shift Y/N” and “WAIT
O oo ion Y/N” are the same as those between “Shift’
WAIT Y/N transition N and “WAIT".

(Completion Y
of condition)

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

<Y/N transition not used> « G0 and G1 programs are restricted to cases in which the

affirmation and negation in the conditional expression

part differs only.
IFB1
<Example 1> <Example 2>
GO G1
| | [G 0] G 1 [G 0 G 1]

‘ ‘ MO MO DO0!=K100 D0=K100

A4

* Set the GO program shown in <Example 1> and
<Example 2> above in the GO program.
_ * The Motion SFC program list and code following conver-
IFB1 sion 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 "List of
Used Program".

<Y/N transition used>
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(1) Precautions

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

X Ejogj
]

.

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 Execution during Motion CPU main cycle (spare time).

1. Executed at fixed cycles (0.222 ms, 0.444 ms, 0.888 ms, 1.777 ms, 3.555 ms,
7.111 ms, 14.222 ms).

Event tasks 2. Executed when the input set for the event task factor from among external
interrupts (16 points of Interrupt pointers (10 to 115)) is turned ON.

3. Executed with interrupt from PLC.

NMI tasks Executed when the input set for the NMI task factor from among external
(Non-Maskable . . ; .
interrupts (16 points of Interrupt pointers (10 to 115)) is turned ON.
Interrupt)
POINT

» The constant cycle event task operates independently from the operation cycle setting.
(Example) Even if the operation cycle is set to 0.888 ms, the system still execute an event task of
constant cycle 0.222 ms.
 As for setting the interrupt pointers (10 through 115) in relation to input unit of the Motion CPU
control, go to [R Series Common Parameters] — [Module Configuration List] to "Setting Item".
There, press the "Details" button to call up the unit details setting screen for the intended setting.
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(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 No. of consecutive transitions setting of Motion SFC parameter is "2"

Program 1

Program name

Program 2

Program name

Q) (A)
2) (B)
(©)
SFCS1 SFCS2
Ladder —,_|—|_|
}1 Main cycle tl‘ Main cycle ’I
Normal |
task K X @) K_@ X @ 'v
e Main cycle o | )
® g 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 instruction (DI) can be specified in operation
control steps, and therefore event task interrupts can be prohibited in parts enclosed with an

event task prohibition instruction (DI) and event task enable instruction (El). Check the "El flag
(SM752)" to see the state of the event task permission and event task prohibition.
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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 in a
0.222 ms, 0.444 ms, 0.888 ms, 1.777 ms, 3.555 ms, 7.111 ms, or 14.222 ms
cycle.

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

(c) Sequence interrupt
A Motion SFC program is executed when a M(P). GINT/D(P). GINT instruction is
executed for a sequence program for another 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.

It is also possible to execute multiple Motion SFC programs with a single event.

Motion control steps cannot be executed inside event tasks.

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 points of the interrupt pointers (0 to 115) allocated to input

module of the Motion CPU control) is turned ON.

POINT

(1)
)

)

NMI tasks are given the highest priority among normal tasks, event tasks, and NMI tasks.
Even if event tasks are prohibited (DI) in a normal task, NMI task interrupts are performed
without masking.

When parallel branch occurs while executing an NMI task, the system will start executing the
routes newly generated by the parallel branch from the time of next occurrence of an interrupt.
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(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.
3.555 ms NMI interrupt NMI interrupt

I I I I I
| | |
NMI task execution program ! i i : :
| | 1 | |

3.555 ms event task execution program I:l I:I D |:| D D
Normal task execution program 3 ‘ | I:‘ I: [I ['
I

If there is a program executed with an NMI task, program executed with a 3.555 ms fixed
cycle event task, and a program executed with a normal task, as shown in the above
diagram,

(a) 3.555 ms fixed cycle event tasks are executed every 3.555 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 programs.

5.13.1 Task parameters

No. Item Setting range Default value Remarks
No. of Normal tasks
1 | consecutive (Common to 1to 30 3 .
transitions normal tasks) This parameter reads
values when the "[Rq.1120]
Sets an event task or PLC ready flag (M2000)"
2 | Interrupt setting NMI task for external Event task turns from OFF to ON, and
interrupt input (10 to then performs control. If
115). setting or changing this
parameter, turn the
E:rzi;t Normal task 1 to 100000 1000 "[Rq.1120] PLC ready flag
3 s Event task 1 to 10000 100 (M2000)" OFF.
restriction
count NMI task 1 to 10000 100
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5.13.2 Program parameters
The following parameters are set for each Motion SFC program.

Default

UO\G10000.0 to UC\G(10000+p-1).F

No. Item Setting range Remarks
value
Start .
1 : Sets whether to Start/Not start automatically. Not start
setting
Only one from normal task, event task, NMI task Ngg:(al
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 0.222 ms, 0.444 ms, 0.888 ms, 1.777 ms,
3.555 ms, 7.111 ms, or 14.222 ms, or none.
2. External interrupt (selected from those set for event
2 Execution task)
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 pqssible even if the same event is shared This parameter reads
with multiple Motion SFC programs. values when the
If an NMI task is set, set another interrupt input to "[Rq.1120] PLC ready flag
be enabled. (M2000)" is ON, and then
External interrupt (selected from those set for NMI performs control. If setting
task) Multiple interrupts can be set from 10 to 115. or changing this
parameter, turn the
No.of 1 1t010 , B "[Rq.1120] PLC ready flag
3 | consecutive | Set the No. of consecutive transitions for programs 1 (M2000)" OFF.
transitions | set for event tasks or NMI tasks.
END End/continue
4 operation Set the END step operation mode for programs set End
for event tasks or NMI tasks.
None/bit device
Set the bit device to be turned ON during Motion
SFC program execution. The following devices can
be used.
X0 to X2FFF™"
5 Executing YO to Y2FFF None
flag MO to M12287
BO to B1FFF
DO to D20479 2
WO to W1FFF 2
#0 to #12287

*1. With input devices (PXn+0 to PXn+F) allocated to the Motion CPU built-in interface (Dl), the PXn+4 to
PXn+F range is fixed at 0, and cannot be used. (n = first input No.)

*2. These can be used only when the bit of word device is specified.
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5.14

5.15

Motion SFC Program Start Method

Motion SFC programs run while "[Rq.1120] 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 with dedicated motion sequence instructions (M(P). SFCS/D(P). SFCS) from another
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 "[Rq.1120] PLC ready flag
(M2000)" ON.

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

(3) Start with dedicated motion sequence instructions (M(P). SFCS/D(P). SFCS) from
another PLC
Motion SFC programs are started by executing a M(P). SFCS/D(P). SFCS instructions
with a PLC program.

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 "[Rg.1120] PLC ready flag (M2000)" OFF.

(3) Motion SFC programs are exited with a clear step.

POINT

(a) Multiple ENDs can be set for a single Motion SFC program.
(b) Motion SFC programs are exited even if set to start automatically.
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Chapter 6 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.

This servo program controls servo motors, and the applicable servo instructions are shown in the
"Servo instructions lists".

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

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

(2) Servo instruction ............ Indicates the positioning control type.

(3) Positioning data ............. This is data required to execute servo instructions. The data
required to execute the instructions is fixed in each servo
command.

/T T T T T oo Program No.
<K11> ——
ABS-2 TTTT T TT T T o ST oo om T oo oo T oo Servo instruction

! Axis 1, 20000.0 | (um) i

| Axis 2, 20000.0 | (um) Fommme- Positioning data

Data other than the axis No. can be

! :

i Vector speed 5000.00 | (mm/min) | specified indirectly with a word device.
| Dwell 100 | (ms) !

i M-code 3 ! P.B stands for parameter block.

| P.B ) 2 o ! (Operation is performed at block

| S-ourveratio 100 (%) 1 1 if not set.)
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6.1.2 Servo instruction lists

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

(1) Viewing the instruction lists

(3) 4 (©) (6) (7)
A A A A A
Positioning data Positioning data
‘Common Arc/helical osc ; imeter block Other
HEREBHRBEEEBEEREEE 1B B ER vancedscuve T2 |23 [5ol2 [2[5 232
g g |23 E|E sle |8 $g (5| 388 |3%| ¢ feig| 53] |3|7 Bz s
g B - 5 o[ S = B g
‘No.olsﬁeps 21 1 1 2221 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 1 1
Direct designation'2 oloJoJo|oJo]o|o|o]o]o]o|]o]o o]JoJo|o|o]Jo|o]o]o]o oo o[s]ofo[x|o[x]o]x
:f‘:;;ﬁ"““'"gmmﬂmms1122111222122211 202|211 |2[1|1|1]1]1 21.1:;121‘;1;:321"5
1 ‘ABS4 ‘Abso\u(e1-ax\spcsmomng AlOlO|O|A|A AN VAN VAN VAN VAN VAN AlAalalajalala
= i =1 1-axis positioning alolololala alalalalala Alalalalalala
g 2 ABS-2 || Absolute 2-axes linear interpolation| A | O O | O [ A | A o|lalalalalalala AlAalala|alala
gﬁxes‘wc,ziw L olalalalalalala alalalalala|a -
P Ll lala]a alalalalalala] LI
N J\ J
Y Y
(1 2)
No. Content
Instruction . . . .
symbol Describes servo instructions that can be used in servo programs.
(1)
Processing . . . . .
details Provides an overview of servo instruction processing.
1: Shows positioning data that can be set in servo instructions.
(a) O: ltems that must be set (Data for which it will not be possible to execute servo instructions if
not set)
(b) A: ltems set when required (Data controlled with default value if not set)
2) 2: Direct/indirect designation possible (exc. axis No.)
(a) Direct designation: Set with numerical value.
(b) Indirect designation: Set with word device.
- 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.
- If 2 word data, the first device No. is set.
(3) | Items common to all servo instructions
(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
(6) | the servo 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 instruction.)
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(

N

) Servo instruction lists

Lists of servo instructions that can be used with servo programs and positioning data set
with servo instructions are shown on the following table.

Positioning data

Common Arc/helical osc
v (> |>(o|log|l=z|(d (P |m|lOo|lZz|w|>|m
o | X 2|0 |2 T Olg || |o (& |35 |3
s|lo|2|3 8|8 |8 |2|2|2|slald |2
3 o 3 - o [ = c o =4 — = c
3 818 |2|8|8|8|5|2|g|8|F |8
@ z Processing details il S 2|3 2513 |° <
g g g| |23 s3] |T|%|°
3, = % < | & =
= o o =5 ®
«Q =] =z =
o U} ° H
o <
3 3
s g
No. of steps 2 |1 1 1 2 (2|2 |1 1 1 1 1 1 1
Direct designation*2 ojlojo|jO|JO|O|]O|O|O|O|O|O|O|O
Indirect setting (No. of words
used) 1 1 2 (2 1 1 1 2| 2|2 |1 2 (2|2
1 ABS-1 ||Absolute 1-axis positioning AlO|O|O|A|A
o | #* |[_INC-1_]|Incremental 1-axis positioning Alolololala
[]
%_ 9 ABS-2 ||Absolute 2-axes linear interpolation| A | O | O | O | A | A
3
g @S| INC-2 || Incremental 2-axes linear interpolaton| A | O | O | O | A | A
o
%- 3 ABS-3 ||Absolute 3-axes linear interpolation| A | O | O | O | A | A
=}
§ axes INC-3 Incremental 3-axes linear interpolation| A | O | O | O | A | A
S ABS-4 ||Absolute 4-axes linear interpolation| A | O | O | O | A | A
axes INC-4 Incremental 4-axes linear interpolation| A | O | O | O | A | A
aZ Absolute auxiliary point-specified
g. ;:‘—> ABS /77 circular interpolation AlOC|OO|AA o
2=
23 Incremental auxilia int- ifi
38 ry point-specified
== INC 7 circular interpolation AlO1O O A A o
Absolute radius-specified circular
o ABS (4 interpolation less than CW 180° AlO OO A A ©
3 Absolute radius-specified circular
s ABS C\' interpolation CW 180° or more A1OC OO ATA ©
= Absolute radius-specified circular
g QJ)J ABS C_ interpolation less than CCW 180° AlO1OlO A A o
o Qo
o | £ Absolute radius-specified circular
g' 2 ABS U interpolation CCW 180° or more AlO 10O A A ©
(]
§ & INC ¢ ||Incremental radius-specified circular| \ | 5 | 5 | o | A | A o
5 § interpolation less than CW 180°
e | =
S Incremental radius-specified circular
INC C\' interpolation CW 180° or more AlO1O 1O A A o
Incremental radius-specified circular
INC <« interpolation less than CCW 180° AlO1O 1O A A o
Incremental radius-specified circular
INC U interpolation CCW 180° or more AlO1O 1O A A o
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Positioning data

Other

Fixed position stop

*4
1(B)

Fixed position stop
acceleration/deceleration time

WAIT ON/OFF

*4
1(B)

FIN acceleration/deceleration

N

Skip

X

*4
1(B)

Command speed
(Continuous trajectory)

Program No.

o | O

Repeat conditions

*3

“4

1/
1(B)

Parameter block

Bias speed at start

2

Deceleration section 2
ratio

Deceleration section 1
ratio

Acceleration section 2
ratio

Acceleration section 1
ratio

Advanced S-curve

o

Acceleration/
deceleration method

acceleration/deceleration

(©)

S-curve ratio

Al A A AA] A A

Al A ATAA]A A

Al A ATAA]A A

Al A AAA]A|A

Al A AAA]A|A

Al AT A A A AA

Al A AAA]A|A

Al A AAA]A|A

Allowable error range for
circular interpolation

Deceleration processing on
stop input

Torque limit value

Rapid stop deceleration time

N

Deceleration time

Acceleration time

Speed limit value

A|lA|A|A] A A

AlA|AA]A|A

Interpolation control unit

AlA|AIA|A|IA]AIA]AIA A A A AA

AlA|AIA|A|IA]AIAAA A A A AA

AlA|AIA|A|IA]AIAA]A A A A AA

AlA|AIA|A|IA]AIA]A]A | A A A AA

AlA|AIA|A|IA]A|IA]A]lA A A A AA

AlA|AIA|A|IA]A|IA]A]A A A A AA

AlA|A|A|A|A]A|IA]A]lA|A A A AA

AlA|A|A|A|IA]A|IA]A]A A A A AA

AlA|AIA|A|A]AIA]A]A A A A AA

AlA|A|A|A|A]A|IA]A]A A A A AA

1 Reference axis No.

O|O0O|J]O0O]J]O]|]O|]O][]O|O]O]|O

OlAa|lA|A|A|AAA

OlA|A|A|A|AAA

OlA|A|A|A|A|AA

olAa|lA|A|AAAA

OlAa|A|A|A|AAA

OlA|A|A|A|A|A]A

floating point notation for the setting.

*3: Word device: O

Bit device: X

*2: Where using the MT Developer?2 for direct setting, convert the exponential notation to a
*4: (B) indicates bit device.

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

*1: Only when reference axis speed specified
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Positioning data

Common Arc/helical osC
S|EIZ|9|2|F|2|2|8|Q|8|2|8 |3
3 o |2 (3 |28 |8 |2 |2|2|5|3lc |2
3 s3|z|8|5|5|F|2|2|5|F|5
o = = o (3 15|°|=|3 s 2|5 |83
& a Processing details il g€ 2|3 21518 |° <
= g 5 3|3 < |5 =18 |5
- (2] -— o g =
= o = < o c
3 5 z g o
o ‘,,<” ® ()
S 3
= T
(= =}
No. of steps 2 |1 1 1 2 (2|2 |1 1 1 1 1 1 1
Directdesignation*2 o000 O|JO|O|O|O|O|O|O|O|O|O
Indirect setting (No. of words
used) 11112 (21|11 [|2|2|2|1|2]|2]|2
Q Absolute central point-specified
§_’ circular interpolation CW AlO1O O A A O
5; §8 Absolute central point-specified Alolololala o
3 (5';:;— circular interpolation CCW
o 5=
2T Incremental central point-specified
S 8% circular interpolation CW A1OC|O 1O |A A %
Q
3 . Incremental central point-specified
S INC "~ circular interpolation CCW AlO|O|O|AA ©
aZ Absolute auxiliary point-specified
&z ABH /7 helical interpolation AlO1O |0 1A A © ©
2=
23 Incremental auxiliar int- ified
58 y point-specifie
! INH /7 helical interpolation AIOC|O|OALA © ©
Absolute radius-specified helical
ABH C < interpolation less than CW 180° AIOC|0|0ALA © ©
Absolute radius-specified helical
ABHC\' interpolation CW 180° or more A1O010 10 A A © ©
Absolute radius-specified helical
- P ABH <A interpolation less than CCW 180° AIOC|O|OALA © ©
) =3 ) . )
= c Absolute radius-specified helical
& 2 ABHU interpolation CCW 180° or more A1OC10 1O A A © ©
2| & | tal radi ified helical
o | @ ncremental radius-specified helica
'g 3 INH < interpolation less than CW 180° A1OC|10 10 1A A o o
g’- S INHO Incremental radius-specified helical Alolololala o o
5 interpolation CW 180° or more
8
=1 Incremental radius-specified helical
S INH <« interpolation less than CCW 180° A1OC10 10 A A © ©
Incremental radius-specified helical
INHU interpolation CCW 180° or more A1OC1O0 1O A A © ©
Absolute central point-specified
ABH 7.« helical interpolation CW AIOC|O|O|ALA ©]©
a O . .
D © . 4 || Absolute central point-specified
%5—:} helical interpolation CCW AlOC1O0 1O A A SRR
3=
23 Incremental central point-specified
8% helical interpolation CW AlOC1O 1O A A SRR
. Incremental central point-specified
helical interpolation CCW AlOC1O0 1O A A SRR

6-6




Positioning data

Other

Fixed position stop

*4
1(B)

Fixed position stop
acceleration/deceleration time

WAIT ON/OFF

*4
1(B)

FIN acceleration/deceleration

N

1

Skip

X

*4
1(B)

Command speed
(Continuous trajectory)

2

Program No.

o | O

1

Repeat conditions

*3
*4

1
1(B)

Parameter block

Bias speed at start

2

Deceleration section 2
ratio

Deceleration section 1
ratio

Acceleration section 2
ratio

Acceleration section 1
ratio

Advanced S-curve

o

Acceleration/
deceleration method

acceleration/deceleration

(©)

S-curve ratio

Al AT A A A AA

Al AT A A A AA

Al AT A A A A A

Al A ATAA]AA

Al A ATAA]A A

Al A ATAA]AA

Al A ATAA]AA

Al A ATAA]AA

Al A ATAA]AA

Al A AAA]A A

Al A AAA]A A

Al A AAA]AA

Al A ATAA]A|A

Al A AAA]A|A

Allowable error range for
circular interpolation

Deceleration processing on
stop input

Torque limit value

Rapid stop deceleration time

N

Deceleration time

Acceleration time

Speed limit value

Interpolation control unit

AlA|AIA|A|IA]AIA]A]IA A A A AA

A|lA|AIA|A|A]A|IA]A]A A A A AA

A|A|A|AIA|AIAIAIA]A | A A A A A

A|A|AJA|IA]A|IA|AA] A A A A A]A

A|lA|AA|A]AA

Al A|ATA A AA

A|lA|ATAA]AA

AlA|AAA|IA]A

AlA|AAA|IA]A

AlA|AAA|A]A

AlA|AAA|A]A

AlA|AAA|A]A

AlA|AAIA|IA]A

AlA|AAIA|IA]A

AlA|AAIAIA]A

AlA|AAIA|IA]A

AlA|AAIA|IA]A

AlAN|AAIA|IA]A

*1 Reference axis No.

O|0O|J]O0O]J]O]|J]O|]O]O|O]|]O]|O

*2: Where using the MT Developer2 for direct setting, convert the exponential notation to a

o
£
3
T
9]
1S4
c
33
L&
wm )
=
0og D
» o= S
n o =
EQ5 3
Q
2520
02 ¢
48 %5
=B )
Qo S o
»okEQ >
vCESE )
o0 ..m.oa °
-
32 c0 3
O oy
E-C2E8X 8
oo
§5%235858
c o0 = =
» o0
E20E =sT-=
Sc %O...h\)
20=2=n2
or DI

6-7



Positioning data
Common Arc/helical (o}
s Z|2|8|2|F|d|2|F|Q|§|g|5|3
3 o |2 (3 |88 |8 |X2|2|2|5|3c |2
3 e |3 |=|als |ZF|E|[5I|S|5|=|=
3 ¢l (z|8|2|5|5|2|c|2|E|8
@ 5 Processing details il S |al® 2|3 21518 |° <
& < 3 3|3 s |3 =13 |
o o =
3, = = < [ 8 =
= o o = )
«Q =] = =
o U} ° H
o <
3 3
S g
No. of steps 2 [ 1 1 1 2 (2|2 |1 1 1 1 1 1 1
Directdesignation*2 oOfojfO0O|O|JO|O|O|O|O|O|O|O|O|O
Indirect setting (No. of words
used) 1 (12|21 (1 |1]|2[2|2|1]|2]|2]|2
1. FEED-1 || 1-axis fixed-pitch feed start AlO|O|O|A|A
- | axis
=
| 2 2-axes linear interpolation fixed-
[oX
T | axis FEED-2 pitch feed start A1010 10 1A A
[]
Qo
3 3-axes linear interpolation fixed-
axis || FEED-3 pitch feed start AlOC1O0 1O A A
o  |Forward - Speed control (1) forward rotation
S & | rotation vk start 410 © A
S 3 .
— o |Reverse Speed control (1) reverse rotation
[~ | rotation start A0 © A
o |Forward Speed control (Il) forward rotation
S,g; rotation start 510 © S
28 S (m
— 2 [Reverse peed control (1) reverse rotation
[— | rotation start 410 © RS
Forward Speed-position switching control
»
> B rotation VPF forward rotation start AIOC|O|O|AIALA
=8
= - |Reverse Speed-position switching control
(o]
g'.'§ rotation VPR reverse rotation start AlC|O|O|AlAA
(o =
o Speed-position switching control
S | Restart || VPSTART restart O
CEAR Y Alololo|ala
23 Speed control with fixed position
S s Reverse stop absolute specification
Qé’ rotation PVR AIOC|O|OALA
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Positioning data

Other

Fixed position stop

*4
1(B)

Fixed position stop
acceleration/deceleration time

WAIT ON/OFF

*4
1(B)

FIN acceleration/deceleration

N

1

Skip

X

*4
1(B)

Command speed
(Continuous trajectory)

2

Program No.

o | O

1

Repeat conditions

*3

*4

1
1(B)

Parameter block

Bias speed at start

2

Deceleration section 2
ratio

Deceleration section 1
ratio

Acceleration section 2
ratio

Acceleration section 1
ratio

Advanced S-curve

o

Acceleration/
deceleration method

acceleration/deceleration

(©)

S-curve ratio

Al A A AA]A|A

Al A AAA]AA

Al A AAA]A|A

Al AT A A A AA

Al A ATAA]A A

Al A AAA]A|A

Al A ATAA]AA

Al A AAA]A|A

Al A A A A A|A

Al A AAA]A A

Al AT A A A AA

Allowable error range for
circular interpolation

Deceleration processing on
stop input

Torque limit value

Rapid stop deceleration time

N

Deceleration time

AlA| A A

ANl A| A A

Acceleration time

Speed limit value

A|lA|AA]A|A

A|lA|AA| A A

AlA|AA]A|A

A|lA|AA]A|A

AlA|AA]A|A

A|A|AA]A|A

A|lA|AA| A A

Interpolation control unit

AlA|AAA|IA]A

AlA|AAIA|IA]A

*1 Reference axis No.

O|0O|J]O0O]J]O]|J]O|]O]O|O]|]O]|O

*2: Where using the MT Developer2 for direct setting, convert the exponential notation to a

O: ltems that must be set, A: ltems set when required

*1: Only when reference axis speed specified

floating point notation for the setting.

*3: Word device: O

Bit device: X
*4: (B) indicates bit device.
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Positioning data

Common Arc/helical osC
s|Z|2|9|2|F|2|2|8|9|%3|28|8|3
s|lo|2|3|8|8 |8 |2|2|2|o a3l
3 e |13 |2 (2|5 |F|S5|s|[>|5|F|5
® |y |= |0 (® 810 25 Qg |E |3

v . s |2/2|3| |5|5| [B|5|z|%|2
° 2 Processing details il S | o ® 2|3 2 Z |3 =
= 3 ) o |8 S |3 Tl | &
o S o < | @ 2"
s Q = < | a c
= ° = :_’ o
«Q S ° )
2 <
3 S
S g
No. of steps 2 (1 1 1 2 (2 (2|1 1 1 1 1 1 1
Direct designation? o|lojo|lo|o|o|o|o|o|o|o|Oo|O]|O
Indirect setting (No. of words
used) 1 (12|21 (1 |1]|2[2|2|1]|2]|2]|2
CPSTART1 ;t-gﬁls continuous trajectory control Alo o
CPSTART? i{:é's continuous trajectory control Al o o
CPSTART3 Csit-:éls continuous trajectory control Al o o
CPSTART4 és'rt-:r)éls continuous trajectory control Alo o
ABS-1 O | O A A
9 ABS-2 OO0 Al A
3
g' ABS-3 olo Al A
c
[
= ABS-4 O | O JANRIWAN
g
[¢]
Q
S‘ ABS /7 O | O Al A|O
Q
S Continuous trajectory control
]
3 ABS C passing point absolute ©|o N ©
- specification
ABs( ¥ o|o Ala o
ABS {_« O | O A A O
Ags (_* o|o Al o
ABS 7% O | O A A (@)
ABS \« O | O A A (@)
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Positioning data

Other

Fixed position stop

4
1(B)

Fixed position stop
acceleration/deceleration time

WAITON/OFF

*4
1(B)

FIN acceleration/deceleration

Skip

X

4
1(B)

Command speed
(Continuous trajectory)

Program No.

o | O

Repeat conditions

*3

*4

1
1(B)

Parameter block

Bias speed at start

2

Deceleration section 2
ratio

Deceleration section 1
ratio

Acceleration section 2
ratio

Acceleration section 1
ratio

Advanced S-curve

o

Acceleration/
deceleration method

acceleration/deceleration

(@)

S-curve ratio

Al A ATAA]AA

Allowable error range for
circular interpolation

Deceleration processing on
stop input

Torque limit value

Rapid stop deceleration time

Deceleration time

Acceleration time

Speed limit value

AlA|AA]A|A

Interpolation control unit

AlA|AIA|A|IA]A|IA]A]A A A A AA

AlA|AIA|A|IA]AIAA]IA|A|A A AA

A|A|AJA|IA]A|A|A]A]A]A | A A AA

" Reference axis No.

o|l|o|lOo|jO|O|O|O|O]|O]|O

*2: Where using the MT Developer2 for direct setting, convert the exponential notation to a

O: ltems that must be set, A: ltems set when required

*1: Only when reference axis speed specified

floating point notation for the setting.

*3: Word device: O

Bit device: X
*4: (B) indicates bit device.
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Frequency ~| O N
O
(72} i -
3 Amplitude (e} ~
Starting angle -~| O o~
No. of pitches ~| O - O O O @) @) ©) @)
®
m Central point ~| 0| «~ O] o o] o
S
m ' | Radius ~| O o~ ©) O @) O @) O ©) O
5| <
m. Auxiliary point ~|O| « (@] ©)
<
nm Torque limit value ~N|O| = < < < < < < < < < < | < < < < < < < <
@
& M-code ~ | O - < < < < < < < < < < < < < < < < < <
= | Dwell time ~ | O -
o
m Command speed - O «~
o
© | Addressitravel value ~| O ~ ©) ©) O ©) O O O O O (@) O @) @) O ©) O (@) O
Axis ~| O - ©) ©) O (©) @) ©) @) O O @) O ©) O O ©) O @) O
Parameter block No. | O -
[}
T
S
o ) —
@ .m 23 2
T o | § 2 =
° | S °g NS
2 S| 2 > >g
2 T| O 28 20
T c| £ Q= 05
2 2| 3| € o2 SE
g gl 3 s 5
o Llo| o sE S€
e 21T 8 800 800
o °| 9l &3 2% 5 2%
o| 5| ©TY 220 320
=| Co o=y =] S L&
Z|a| =3 E%0 E®0
Sg8 sgg
Oawn Oawn
Instruction symbol W W m /M MW m W W_V W m W WA m m /w anu m N
m m m m m < < = <
HIENENENENENE: zll|zl|||zl|||z]||z]||2]|| 2

Positioning control

Continuous trajectory control
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Positioning data

Other

Fixed position stop

4
1(B)

Fixed position stop
acceleration/deceleration time

WAITON/OFF

*4
1(B)

FIN acceleration/deceleration

Skip

X

4
1(B)

Command speed
(Continuous trajectory)

Program No.

o | O

Repeat conditions

*3

*4

1
1(B)

Parameter block

Bias speed at start

2

Deceleration section 2
ratio

Deceleration section 1
ratio

Acceleration section 2
ratio

Acceleration section 1
ratio

o

Advanced S-curve
acceleration/deceleration

Acceleration/
deceleration method

(@)

S-curve ratio

Allowable error range for
circular interpolation

Deceleration processing on
stop input

Torque limit value

Rapid stop deceleration time

Deceleration time

Acceleration time

Speed limit value

Interpolation control unit

" Reference axis No.

o|l|o|lOo|jO|O|O|O|O]|O]|O

*2: Where using the MT Developer?2 for direct setting, convert the exponential notation to a

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

*1: Only when reference axis speed specified

floating point notation for the setting.

*3: Word device: O

Bit device: X
*4: (B) indicates bit device.
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Positioning data

Common Arc/helical (o}
" = Z | » m
s x|2|g|2|5|8|2|8|2|%|F |53
g [0 |2 |3 /8| |2 2|2 |2 (5|23 |82
3 213 |=z|8|6|5 |G |2 |o|23|F|5
o T = L 3 —|T |@ |€ |5
o 5 . . 3 =2 |3 3 Bl (2|88
o i Processing details E ;<‘, P 2|3 22 |3 <
= | g s |3 5|2 Tle (@
S 2 = s |8 £
5 o z = 0
@ 3 o H
2 <
: |z
S o
No. of steps 2 |1 1 112|221 1 1 1
Direct designation? ololo|lo|lo|lo|lo|o|o|oO]|O

Indirect setting (No. of words
used) 1 (12|21 (1 (1]2|2|2]|1

z
T
!
(@)
(@)
>
>
(@)
(@)

b4
T
P
O
O
>
>
O
O

=z
T
H
@)
@)
>
>
@)
@)

Continuous trajectory control

o INH <_x« ||passing point helical incremental olo Al A le) o)
g specification

2 INH(C olo Ala o o
S, INH % o|o Ao o|o
g.

S o|o NN o|o
8

% CPEND || Continuous trajectory control end A

FOR-TIMES
Repeat range start setting for
FOR-ON repeat of the same control
FOR-OFF
Repeat range end setting for
NEXT repeat of the same control
Position
follow-up || PFSTART ||Position follow-up control start Al O|O|O A
control
High
speed High speed oscillation A | O A
oscillation
Simuslttgrljteous START || Simultaneous start
Home
position ZERO ||Home position return start O
return
Current
value CHGA ||Shaft Current Value Change O | O
change
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Positioning data

Other

Fixed position stop

4
1(B)

Fixed position stop
acceleration/deceleration time

WAITON/OFF

*4
1(B)

FIN acceleration/deceleration

Skip

X

4
1(B)

Command speed
(Continuous trajectory)

Program No.

o | O

Repeat conditions

*3

*4

1
1(B)

Parameter block

Bias speed at start

2

Deceleration section 2
ratio

Deceleration section 1
ratio

Acceleration section 2
ratio

Acceleration section 1
ratio

o

Advanced S-curve
acceleration/deceleration

Acceleration/
deceleration method

(@)

S-curve ratio

Al A AAA]A A

Allowable error range for
circular interpolation

Deceleration processing on
stop input

Torque limit value

Rapid stop deceleration time

Deceleration time

Acceleration time

Speed limit value

A|lA|AA]A|A

Interpolation control unit

" Reference axis No.

o|l|o|lOo|jO|O|O|O|O]|O]|O

*2: Where using the MT Developer?2 for direct setting, convert the exponential notation to a

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

*1: Only when reference axis speed specified

floating point notation for the setting.

*3: Word device: O

Bit device: X
*4: (B) indicates bit device.
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6.1.3

End
point

Travel
value

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>

ABS-2
Axis 1,
Axis 2,

Vector speed

200000.0  [(pm)
200000.0  [(um)
5000.00 [(mm/min)

200 - (® End point

i No matter where the
' address is prior to
positioning, it will

100 1 move to this position.
0 T | |
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 (+/-).

{

(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 51>

INC-2
Axis 1,
Axis 2,

Vector speed

100000.0 | (um)
100000.0 | (um)
5000.00 | (mm/min)

6-16
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Speed designation (speed type) when performing

linear 2 axis, 3 axis, and 4 axis interpolation control

1. Vector speed

This is the speed designation for moving with

interpolation.

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
This is the speed setting for the axis to be set as
reference from among interpolation axes.

Reference axis speed _____ Vector speed

Major axis speed
Reference axis speed

6.1.4 Circular interpolation control for interpolation point designation

End
point

Control 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>

ABS /7

Axis

Axis

Speed
Auxiliary point
Auxiliary point

N -

200000.0
200000.0
5000.00
50000.0
150000.0

200~
(um) 150_]
(Hm) 100 |
(mm/min)
(Hm)
(Hm)

. End point

Start point

6-17
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Control 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 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 53> 2007 ____________

INC 07 ' End point
Travel [| ayis 1, 200000.0 | (um) 150" N
valuei Axis 2, 150000.0 | (um) Auxiliary pomti
Speed 5000.00 | (mm/min) 1007 !
Auxiliary point 1, 50000.0 | (um) 50— T\
Auxiliary point 2, 100000.0 | (um) Start point
0 \ T T T

0 50 100 200 300 (mm)

6.1.5 Circular interpolation control for radius designation

Control of 2 axes with ABS < %, ABS ( v, ABS <+, and ABS (_* (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> 200t -
ABS C ] End point
End Axis 1, 300000.0 |(um) !
point | | Axis 2, 200000.0 |(um) |
Speed 8000.00 |(mm/min) 100+ !
Radius 300000.0 |(um) ) i
Radius| |
0 T T i
Start point 0 100 200 300 (mm)
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Control of 2 axes with INC C % INC ( v, INC <_«, 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> | 2001

INC ()
End Axis 1, 100000.0 [(um)
point Axis 2, -50000.0 |(um)
Speed 8000.00 |(mm/min) 100
Radius 70000.0 |(um)
50—
Start point
0 » -
Start point 0 100 206" P00 (mim)

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 | | Axis 2, 0.0 |(um)

Speed 5000.00 | (mm/min) 100

Center 1, 100000.0  [(um) Center point

Center 2, 50000.0 | (um) SO~ g

0 i @ End poinlt
Start point 0 100 200 300 (mm)
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Control of 2 axes with INC 7%, INC A (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
<KS7> | 200

INC 7%
Travel [ | Axis 1, 200000.0 | (um)
value LI Axs 2, 0.0 | (um) Center point
Speed 5000.00 | (mm/min) 100 .
Center 1, 100000.0 | (um) |
Center 2, 50000.0 | (um) 50 -1 End point
Start point !
[

0
. I \ \ \ I
Startpoint 0 50 100 150 200 250 300 (mm)

6.1.7 Fixed feeding

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> 100
FEED-2
Travel Axis 1 60000.0 | (um) .
; End point
value{ Axis 2, 60000.0 T e nd poin
Speed 5000.00 | (mm/min) 50 |
}
}
i
Start o ‘ ' |
artpoint g 50 100 150 (mm)
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6.1.8 Speed control

Control 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 movingin  —
forward direction. Servo amplifier control involves speed

o control that contains a position loop.
(b) VR: Starts moving in —

reverse direction.

(c) VVF: Starts moving in — Servo amplifier control involves speed
forward direction. control that does not contain a position loop.
(d) VVR: Starts moving in — Consequently, this can be used for contact

positioning control and so on to prevent

reverse direction. .
excessive error.

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

Real
<K 30> |

VF
Forward Axis 1
rotation Speed 2500.00 | (mm/min)

| 200

Real 100 - --- > Doesn't stop until

<K 31> —|— Start point stop signal is input.

VR
Reverse| Axis 1
rotation Speed 2500.00 | (mm/min) 0 ‘ ! ‘ ‘

0 50 100 200 300 (mm)
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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 "[Rq.1145] 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 -
‘ Start point End point
0 1 \ T
0 50 100 200 300 (mm)
CHANGE signal
SpeedI —7
» Time
Speed control| Positioning
control
Remarks

There is no response delay after the external CHANGE signal is input.
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6.1.10 Continuous trajectory control

Control 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.

oo Pass point

_________________________________________________________

__________________________________________

ABS-2, ABS-3, ABS-4, ABS /7, ABSC % ABS(_ v, ABSC 4,
ABS (_* ABS -, ABS'\«, ABH/7, ABHC % ABH( v,
ABH_«, ABH(_*, ABH %, ABH\ "=
INC-2, INC-3, INC-4, INC 77, INCC % INC( ¥, INC<_x,
INC C_4 INC 7%, INC'=#, INH /7, INHC % INH( 'y,
INHC #, INHC 4, INH/ %, INH\«

The absolute or incremental method is determined based on whether the pass point

instruction is ABS or INC, and a mix of both is possible.

+

Real
<K 61>
CPSTART2
Speed AX!S
designation Axis
Speed
ABS-2
Axis
Axis
Pass point INC-2
Axis
Axis
INC (4
s Axis
End point is J, Axi
Xis
before \L Radius
CPEND CPEND

5000.00

100000.0
150000.0

100000.0
-50000.0

100000.0
100000.0
100000.0

200

(mm/min) 100

(um)
(pm)

Pass point

5000 mm/min

End point

3 End point

Radius

(um)
(um) 0
(um)
(pm)
(um)

6-23

100

I
200

I
300 (mm)



6.1.11 Repeat control (for continuous trajectory control)

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

(1) Repeats continuous trajectory control pass point ABS and INC instructions.

(2) 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, B, F, D, W, # or SD™" until the command turns

ON.
FOR-ON specifies repeat bit device X, Y, M, B, F, D, W, # or SD*" until the command turns
OFF.
*1. D, W, # or SD can be specified only when the bit is specified.
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
I K 3
INC-2 100+
Axis 1, 30000.0 | (um) .
Repeat | s 2 100000.0| (um) ¢ ¢ (©Endpoint
3 times. ‘1 tlme|2 tlmes‘Stlmes|
INC-2 0 I : :
Axis 1, 20000.01 ~ (um) Start point
oy Axis 2, -100000.0 (um) 0 100 200 300 (mm)
NEXT
CPEND
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6.1.12 Simultaneous start

Simultaneous start control with START

(1) Starts two to three types of servo program (exc. START instruction) 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 instruction cannot be specified indirectly.

Real
<K63>

START
K 64
K 65
| 200
rd
Real
<K 64> 100 End point
INC-1 !
Axis 1, 100000.0 | (um) 50+
Speed 5000.00 |(mm/min) . Start point
T T i
| 0 50 100 150 200 300 (mm)
'd
Real
<K 65>
INC-1
Axis 2, 50000.0 |(um)
Speed 5000.00 | (mm/min)
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6.1.13 Home position return

1 axis home position return with ZERO

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

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

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

Real 200 —
<K 1>

ZERO
Axis 1
100 —
]
1
! Home position @¢f~‘f_;|~f——08tart point
1
! DOG
| | | | [ [
i -300 -200 -100 0 0 100 200 300 (mm)
1

Only 1 axis can be specified.
A separate servo program is required to perform home position return for other axes.

Remarks

The simultaneous starting of home position return is performed with a START instruction, and
ZERO instruction servo programs are started simultaneously.
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6.1.14

End
point

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 2001 Numerical value of
<K 66> D10 x 1/0-1 um

PFSTART
Axis 2, D10 (um) SN

Speed 2000.00 (mm/min) 100 End point
0 Start point
. SR |
Start point 100 200 300 (mm)

(2) The movement when the content of the word device changes midway through is as
follows.

------ Change in same direction ----------------ccmmmmm e

If positioning address doesn't

Speed / change midway through

100 200

0 !
i If changed before positioning address
| reaches end point (same direction)
Positioning address 200 mm X 100 mm
------ Change in return direction -------=-----------ommo oo

If positioning address doesn't
Speed change midway through

0 100\ 200
: If changed before positioning address

i reaches end point (same direction)

Positioning address 200 mm X 100 mm

(3) Fixed-pitch feed control continues until a stop command is input.
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6.1.15 Current value change

Current value change control by CHGA

Changes current values for the specified axis.

<K 10> +

CHGA

Axis

2,

50

[«— Current value change control

[+ Used axis: Axis 2
» Current value change address: 50
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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.

71 Operator, function priority order
The priority order for operators and functions is as follows.
By using parentheses, the operation order can be specified freely.

P;ig::y Item (operator, function)
Calculation inside parentheses ((...))
- Standard function (SIN, COS, etc.), type conversion(USHORT, LONG, etc.)
S 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 (<=), more than (>), more
than or equal to (>=)
Comparison operator: Equal to (==), not equal to (!=)
Bit logical AND (&)
Bit exclusive OR (*)
Bit logical OR (])
g Logical AND (*)
Logical OR (+)
Substitution (=)

71



7.2

Operational control, transition instruction list

Refer to Appendix 7 for details on the shaded parts in the following table.

Usable Usable expression
No. of program P
Category | Symbol Function Format basic ] Bit | Comparative |V transition
steps | F/FS G C?L‘;mtlfn conditional | conditional | conditional
expression | expression | expression
= |substitution | (D)=(S) 8 o N ol (G0 R - -
+ Addition (S1)+(S2) 7 (©) ©) (@) - - -
Binary - | Subtraction (S1)-(S2) 7 o} o} o = = .
operation [y iplication | (S1)%(S2) 7 | o] o] o - - -
/ Division (S1)/(S2) 7 (@) (@) O - - -
% | Remainder (S1)%(S2) 7 ©) (@) O - - -
~ Bit inversion ~(S) 4 o o o _ ) _
(complement)
& Bit logical AND | (S1)&(S2) 7 (@) (@) (@) - - -
Bit | Bit logical OR | (S1)|(S2) 7 (@) (@) (@) - - -
operation A Bit exclusive A
logical OR SR ! o o S ) ) )
>> | Bit right shift (S1)>>(S2) 7 (@) (@) (@) - - -
<< | Bit left shift (S1)<<(S2) 7 (@) (@) (@) - - -
. Sign inversion
Sign " | (complement of 2) «S) 4 © © © ) ) )
SIN | Sine SIN(S) 4 @) ©) (@) - - -
COS |Cosine COS(S) 4 @) @) (@) - - -
TAN | Tangent TAN(S) 4 @) ©) (@) - - -
ASIN |Arc sine ASIN(S) 4 (©) ©) O - - -
ACOS | Arc cosine ACOS(S) 4 O (©) O - - -
ATAN | Arc tangent ATAN(S) 4 ©) ©) O - - -
SQRT | Square root SQRT(S) 4 O O O - - -
LN fiamm LN(S) 4 | ol o] o - - -
Standard 9 -
function EXP Exponential EXP(S) 4 o) o) 0O _ _ _
operation
ABS | Absolute value |ABS(S) 4 O O O - - -
RND | Round-off RND(S) 4 (©) ©) (@) - - -
FIX | Round-down FIX(S) 4 ©) O O - - -
FUP | Round-up FUP(S) 4 ©) ©) @) - - -
pin |BCP—BIN - gns) 4 o| o | o - - -
conversion
scp |BIN—BCD - Hgeps) 4 oo o | - | -] -
conversion
Signed 16-bit
SHORT | integer value SHORT(S) 4 O O O - - -
Type conversion
conversion Unsigned 16-bit
USHORT | integer value USHORT(S) 4 @) @) O - - -
conversion
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No. of

Usa

ble

Usable expression

program
Category | Symbol Function Format basic ] Bit | Comparative |V transition
steps | F/FS G C?Lcrmtl?n conditional | conditional | conditional
expression | expression | expression
Signed 32-bit
LONG |integer value LONG(S) 4 O O O - - -
conversion
Unsigned 32-bit
ULONG | integer value ULONG(S) 4 O O O - - -
conversion
Signed 64-bit
FLOAT |0ating-point 2, 57(s) 4 | o | o] o - - -
value
conversion
Type Unsigned 64-bit
conversion ing-poi
VETSION T e oar | floating-point ;) 5at(s) 4 ol o| o ; ; -
value
conversion
Floating-point
DFLT | Vale DFLT(S) 4 o | o - - - -
conversion
32-bit into 64-bit
Floating-point
SFLT |Vale SFLT(S) 4 | o | o] o - - -
conversion
64-bit into 32-bit
' . None ON (Normally (S) 4 o o } ) ) o
Bit device open contact)
status OFF (Normally
] ] - - -
’ closed contact) ) 4 S °
SET(D) 5) (@) (@) - - - -
: SET(D) =
SET |Device set
(conditional 8 o | o N A A
expression)
RST(D) 5) (@) (©) - - - -
. RST(D) =
. . RST | Device reset - Only (S) | Only (S)
Bit device (condlthnal 8 (@) (@) S sable. | usable =
control expression)
. Only (S)
DOUT | Device output | DOUT(D),(S) 8 (@) (@) usable - - -
DIN | Device input DIN(D),(S) 8 ©) ©) = = = =
. . OUT(D) =
Bit device o Only (S) | Only (S)
ouT output (condlthnal 8 O O - usable | usable -
expression)
None Logical (Condltlpnal 0 o o ) o o o
acknowledgement | expression)
- | "
| Loglcgl ! (condlt_lonal 4 o o ) o o o
negation expression)
(conditional
Logical . . expression) *
operation Logical AND (conditional 7 (@) (@) - O (@) o
expression)
(Conditional
+ |Logical OR SIS 7 o | o - o o o
(conditional
expression)
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No. of

Usa

ble

Usable expression

program
Category | Symbol Function Format basic ] Bit Comparative | YN transiton
steps | F/FS G c?loimtlfn conditional | conditional | conditional
expression | expression | expression
(Calculation
== |Equalto UIllED) = 7 o | o o - - o
(calculation
formula)
(Calculation
I=
= |Notequalto |formula)! 7 | o| o] o - - o
(calculation
formula)
(Calculation
< |Less than eI} < 7 o| o| o - - o
(calculation
Comparison formula)
operation (Calculation
- Less than or formula).<= 7 o o o } _ o
equal to (calculation
formula)
(Calculation
> | More than formula) > 7 ol| o] o - ; o
(calculation
formula)
(Calculation
> |More than or formula).>= 7 o o o ) ) o
equal to (calculation
formula)
Only
CHGV Speed change |CHGV ((S1), 7 o o (S2) . _ )
request (S2)) sl
Command onl
. . ny
. CHGVS generation axis | CHGVS ((S1), 7 o o (S2) _ _ _
Motion speed change |(S2)) Il
dedicated request
function T Other
CHGT IZE‘ZeC#Q?l;e G (1) 10| o | o | thn | . ; -
(S2), (S3)) (S1)
request usable
Target position | CHGP ((S1), ) ) ) _
Galel change request |(S2), (S3)) il © ©
El Event task El 1 o o _ _ : _
enable
DI E.vent task DI 1 o o ) _ _ _
disable
NOP | No operation NOP 1 O O - - - -
Same data
o FMOV block transfer FMOV(D),(S),(n)| 12 O O - - - -
er
e BMOQV | Block transfer BMOV(D),(S),(n)| 12 O O - - - -
TIME | Time to wait TIME(S) 8 - ©) - - - -
Write device
TO |data to buffer VO ({eAl), (272) 14 (@) (@) - - - -
memory (S), ()
Read device
FROM | data from buffer ARl (D) 14 O O - - - -
memo (81), (82), (n)
ry

7-4




No. of

Usa

ble

Usable expression

. : program
Category | Symbol Function Format basic ool Bit | Comparative |V transition
steps | F/FS G ?oiﬂ]?]:aon conditional | conditional | conditional
expression | expression | expression
Write buffer RTO (D1), (D2),
memory data to , (S), (n), - - - -
RTO data to | (D3), (S 21 (@) (@)
head module (D4)
Other Read buffer RFROM (D)
RFROM|Memory data i gy ian g3y | 21 | o | o | - ; ; ;
from head (n), (D1)
module ’
MVOPEN | Open line I(\g\g)PEN (S1), 8 (@) (@) - - - -
MVLOAD | Load a program I(\g\él)_OAD (S, 8 @) (@) - - - -
Send an image MVTRG (S1)
MVTRG | acquisition (S2) ’ 8 @) (@) - - - -
trigger
Vision MVPST | Start a program I(\g\él)DST (1), 8 o o - - - -
system
dedicated | MVIN |Input data ?g\é')N(ES)”(és) el oo - } ) )
function . .
MvouT | Outout dat MVOUT (S1), 15 or o o
vintded 1(s2).(s3), (84) | higher B I I
MVFIN | Resetastatus iy 6 o | o - - - -
storage device
MVCLOSE | Close line MVCLOSE(S) 6 - - - -
Send a MVCOM (S1), 19
MVCOM | command for | (S2), (D), (S3), high"err o} o} - - - -
native mode (S4)
oL |16-bitinteger  |SCL(S1),(82), | o o ?Snz'g ) ) )
Data type scaling (83), (D) usable
control DsclL | 32-bitinteger | DSCL (S1), s 1ol o ?8”2'!)/ ) ) )
type scaling (S2), (S3), (D) usable
IF ~ IF(S)
. : IF:8
ELSE | Conditional ELSE elses| o o ) o o )
~ branch control | IEND'.1
IEND iEND '
SELECT
CASE(S1)
Program :
control CEND
SELECT:1
SELECT) et CASE(Sn) | Chses
~ Selective ) CENDS o o ) o o )
CASE ~ | branch control bEND CELSE
SEND CELSE SEND:1
CEND
SEND
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Usable

Usable expression
No. of program P

Category | Symbol Function Format basic Bit | Comparative |V transition

steps | F/FS G C?Lcrmtl:’" conditional | conditional | conditional
expression | expression | expression

FOR(D)=(S1)
Repeat control | TO(S2)

"o |withspecified |STEPS3)  [FORE1 o | o | - | - | - | -
Program count :
control NEXT
Forced
BREAK | termination of BREAK 5 (@) O - - - -

repeat control

1 program code size approximate expression for operation control program, transition
program

2 + (2 + 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

A transition condition must be set in the final block of the transition program.
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Chapter 8 Windows® Computer Operation

8.1 Data Creation Flow for Motion Controller Operation

Software package installation Software package installation
* MT Works2 * GX Works3
MT Developer 2 startup GX Works3 startup

System Settings

!

New project creation
* PLC series
* PLC type

Parameter settings
* R series common parameter

* Motion CPU common parameter
» Motion control parameter

|
1
1
I
I
I
I
1
1
I
I
I
I
1
i
i Read out the system
l ! parameters from the
I
I
I
I
1
1
I
I
I
I
1
1
I
I
I
I
1
1
I
I
I
I
1
1
I
I
I
I
1
1
I
I
I
I
1
1
i
I
-

project created by
the GX Works3.

Motion SFC program creation

A 4

Parameters and sequence program
creation

Advanced synchronous control programs
» Module selection
* Module servo parameter settings
» Cam data creation

A 4

Writing to the Motion CPU
* Servo data
* Motion SFC program

* Advanced synchronous control programs
* Cam data

A 4

Writing to the PLC CPU
» Parameters
* Main sequence program

Reset PLC CPU.

!

Operation possible
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8.2 PLC CPU Settings

8.2.1 Opening a project
(1) Click the Windows® [start] button, and then select
@ Defauit Programs [All Programs] — [MELSOFT] — [GX Works3] —

[ Desktop Gadget Gallery [GX Works3].
? Internet Explorer

'_!. Windows Anytime Upgrade
@ Windows DVD Maker Administrator
55 Windows Fax and 5can
e Windows Media Center
IEI Windows Media Player
@' Windows Update
= XPS Viewer

| Accessories

Documents

Pictures

J Games puter
. Jasc Software

. Maintenance Control Panel

. MELSOFT
es and Printers

Default Programs

Help and Support

(2) When GX Works3 starts up, click [Open...] on the

[Project] menu.
! Project | Edit Find/Replace Convert View Online

[ Ll Ctrl+ E [

COpen... Ctrl+ 0 ) ™

L 2| &

Close Click!

Save Ctrl+5

Save As...

(3) Adialog box prompting the user to open a project
e = appears. Select the project to read.

&= -
";} (ESCHQDLQ)G 6/29/201612:12 AM GX}FiIe) . .

Recent Places By clicking the button, the sequence program
| Select! and CPU parameters are read.
Desktop
Libraries
L ¥
Computer

T , Click!
Metwork
File name: SCHOOL gx3 -
Fies of type: [GX Wrks3 Projeet (9c3) -
Title(A): [ ]
Other Format:
(i Open a Workspace Format Project. .. )
Please change the windows with this button to use workspace format project.
(MELSOFT Navigator supports this format.)




8.2.2 Multiple CPU settings

Mavigation

L Parameter

“C 2 Sptemparameter )|

PU
B % Module Information

Double-click!

vord

:f!, Remote Pass

Base
Mode:Auto matic

Baos o Base [ Siots | Fower Supply Modle | Bxtension Gable

 Enp)

Select!

K F——

Gheck. ] l Restore the Default Settings ]

System Parameter Diversion

(1) Select [Parameter] in the navigation window, and

System param:
i Read Mounting Display Setting | Ghange CPUOrder | P |
o Status [
(=) EAE?A
ocke Aut matic
ke Slot Wodile Modile Status Sett Pants | Start XY
- rormmnlh[ = T ocule N T Wode Status Setine_ | Fomts | Sart Xy
B /O Assignment Setting 2 Bese
| Setting of Points Occupied by Enp . B
aeg jm]
p— Setting 16 Points w11
200-2) RG0 . ' Points w021
03 ARG D bl - I k s 0031
o non ouble-click: ™
Modle c her than host GPL is set although
the base Goble Settine
Unable o change this setting n o fix the /0
Assignnent Seftine A
K F——
e l Check ] l Restore the Default Settings ]

System Parameter Diversion

U

Go to next page
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then double-click [System Parameter].

(2) Double-click the [I/O Assignment] tab at the System

Parameter dialog box that appears to select the [I/O
Assignment Setting] of the list of setting items.

(3) Double-click on the Module Name in the slot 0

(0-0).



From previous page

Add New Module (23]
Maodule Selection
Module Type [ Motion CPU =l
Module Name RIGMTCPU [~
Station Type
Advanced Settings
Mounting Position
Mounting Base Main Base
Meounting Slot No. 0 IZ|
Start I/O No. Specification Mot Set
Start /'O No. 3E10H
Number of Occupied Points per1 5l 16 Points
Module Type
Select module type.
Click!
[ ok |) cance
System Paramets [E=E E= =)

[t e Settive Tem o Search ] () [

F 82

A1) Multiple GPU Settine

k] [ Pt et

Tem List [ Find Result|

-
<Detailed Setting> '

Double-click!

0K Yord
0K Yord
0K Yord
0K Yord

System Parameter Diversion

7

— =
o
________ e e
(=) Click! =
v
UBELHG | : [0 Points] [i] : o

Go to next page

(4) The dialog box then appears to add a new module.

Specify as shown below and press the button.
Module Type: Motion CPU

Module Name: R16MTCPU

Mounting Slot No.: 0

(5) The display then returns to the System Parameter

dialog box. Click the "Multiple CPU Setting" tab.

(6) Double-click the detailed setting "CPU Buffer

Memory Setting" within "Communication Setting
between CPUs".

(7) The System Parameter dialog box of the CPU

8-4

buffer memory that appears. Click the button
for the Refresh (At the END) of the PLC No. 1.
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Set the refresh device of executed PLC No. 1when END processing.

[Setting range]

Device Type: X. Y. M, L. B. D. W. . ZR. RD

[Points Setting Range]

2to 522240 [Word}(2 Word Unit)

The bit device is set in unit of 32 points (2 word unit).

Points setting s required to match with all PLC No

Only points can be set at the area that is unnecessary to refresh in setting No. (receive) of another PLC

Check

=0

(8) An Refresh Setting (At the END) dialog box then
appears. Specify the device for the CPU No. 1

(Send) as follows.

) T
SELpin Foints Start End
= Mo, 1(Send)
Total 944522240 Paints

=l No. 2(Receive)

Set the refresh device of executed PLC No. 2when END processing.

[Setting range]

Device Type: X, Y. M, L, B, D, W. R, ZR, RD

[Points Setting Range]

210 522240 (Word|i2 Word Uni)

The bit device s setin unt of 32 points (2 word unit)

Points setting is required to match with all PLC No .

Orlly poirts can be set at the area that is unnecessary to refresh in setting | (G | j G K] ancther PLC.

o) |

e

"No. 1 - Points" : "30"
"No. 1 - Start":  "M3200"
"No. 2 - Points" : "64"
"No. 2 - Start":  "D640"
"No. 3 - Points" : "50"
"No. 3 - Start":  "M6000"
"No. 4 - Points" : "800"
"No. 4 - Start":  "D6000"

(9) Specify the device for the PLC No. 2 (Receive) as
follows.
"No. 1 - Points" : "66"
"No. 1 - Start": "M2000"
"No. 2 - Points" : "640"
"No. 2 - Start": "DOQ"
"No. 3 - Points" : "50"
"No. 3 - Start": "M6800"
"No. 4 - Points" : "800"
"No. 4 - Start":  "D6800"
"No. 5 - Points" : "4"
"No. 5 - Start":  "M496"

(10)When settings are complete, click the button.

(11) Click the button on the System Parameter
dialog box for the CPU buffer memory. Then, click
the button on the System Parameter dialog
box.
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8.2.3 Writing sequence programs
ROSCPU  R16MTCPU

USB cable

(1) Click "Current Connection Destination" at "Online

Online | Debug Diagnestics  Tool  Win in the Menu.

( Current Connection Destination... )

| & Read from PLC... Click!
| Z@ Write to PLC...
[ Verify With PLC...

Remote Operation(S)...

Safety PLC Operation... 2
Redundant PLC Operation(G) 3
CPU Memory Operation...

Delete PLC Data...

User Data »
Set Clock...

Monitor 3
Watch 3
User Authentication... 3

itio ) (2) A Specify Connection Destination Connection
Multiple CPU Setting dialog box appears. Set the "Multiple CPU Setting"

- "Target PLC" to "PLC No. 1", and then click the
1 A 3 4

PLC Mo. 1

7

Go to next page
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Online | Del Di tics Tool Wi (3) Click [Write to PLC...] on the [Online] menu.

Current Connection Destination...
&1  Read from PLC...
(= witctopiC.. )

Verify With PLC... Click!
Remote Operation(s)...

Safety PLC Operation... »
Redundant PLC Operation(G) »
CPU Memory Operation...

Delete PLC Data...

User Data ¥
Set Clock...

Monitor ¥
Watch »
User Authentication... ¥

Online Data Operation

[ Parameter + Program(F) I I Select all I Legend i
|
[ QpenjClose AllCT) l l Deselect AIl(N) l % CPU Built-inMemory B 5D Memory Card ﬂ] Intelligent Function Module
Module Name/Data Name +* . m Detail Title Last Change Size (Byte) ) |
=M SCHOOL w [
=@ Parameter check'
Q System Parameter/CPU Parameter w1 2016/08/02 17:21:30 | Not Calculated
@ Module Parameter 2016/08/02 17:21:30 | Not Calculated 3
‘ Memory Card Parameter 2016/08/02 16:53:39 | Not Calculated
f“ Remote Password 2016/08/02 16:53:39 | Not Calculated

5 & Global Label
: % Global Label Setting
= & Global Label Initial Value

2016/08/02 16:53:39 | Not Calculated

EEEEEEE

i -8 e 2016/08/02 16:53:39 | Not Calculated
0 '3 Local Label Initial Value
LB mam 2016/08/02 16:53:38 | Not Calculated it

[ Dispisy Memory Cspacity @]

Memory Capacity
Program Memory Frea
I 316/320k8
Legend

Data Memory Fres
B v . | asselsizne
B o= Devie/Label Memory (Fike Storsge Ares) Fres
Bl Decreased | | e
B oot SD Memory Card Fres

| _ Click!

C=)r=

(4) Check the "Parameter" at the Online Data Operation dialog box that appears.

(5) Click the button.

V

Go to next page
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12/12

100/100%

Syrstem Parameter: Writing Completed "
CPU Parameter: Writing Completed

Remote Password: Writing Completed

Maodule Parameter: Writing Complated

Global Label Setting File: Writing Completed

Program File{MAIN): Writing Completed

Devica Mamony(MATN): Writing Completed

File Register[MAIN); Writing Completed

Common Device Comment: Writing Failed

Global Label Initial Vahee: Writing Completed

Local Label Initizl Value{MAIN): Writing Completed

Postprocessing Completed

Wirite to PLC : End

When processing ends, dose this window automatically,

‘ Clos= ‘ Click!
Fre=
| aoe
Click!
BExecute Close

(6) A"Write to PLC: End" message appears when
writing to the computer is complete. Click the
button.

(7) Click the button at the Online Data Operation
dialog box.
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8.3 Starting MT Developer2
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] — [MT Works2] — [MT
Developer2].

~

(2) MT Developer?2 starts up.

(3) Click [New...] on the [Project] menu.

Find/Replace View Check/Ci

Ctrl+M j

Click! Ctrl+0

Ctrl+5

Select!

Device Assignment Method

IQ series Motion compatible Device assignmentll

Click! concel_|

U

Go to next page

8-9

(4) A Create New Project dialog box appears. Select

the "Series", "Type" and “Device Assignment
Method”, and then click the button.



From previous page

R series common parameter has not been set.

Divert the system parameter from GX Works3 or CW Configurator
project.

e o O

onfigurator Project

System Parameter Diversion

Click!

Select the self CPU.

ICPU?_ Yl

—keep Setting Data

e R

[~ Hold the multiple CPU refresh data

[T keep the module detail setting daka

MMaintain detail setting data to the opening project (target,

Module detail setting data will be valid when meeting
all Fallowing conditions.

1. The slot Mo, of source and barget are same

Z, The module type of source and target are same

3. Module to manage self CPU R
Click!

Cancel

P NUM_SCRL

Startup and new project creation are now complete.

U

Go to next page
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The System Parameter Diversion dialog box
appears. Click on the [ System Parameter Diversion |

button to open the project having been created by
the GX Works3.

The dialog box for Self CPU Selection appears,
press the button.

(7) This creates the new project while the imported

module configuration list appears on the screen.
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(8) Click [Save As...] on the [Project] menu, and save

Project | Edit Find/Replace Convert View the project.

[ MNew.. Crl+M
¥ Open.. Ctrl+0
' Close
B save Ctrl+5
Save As... )
Delete... Click!
Project Verify...
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Chapter 9 Basic Practice

9.1 Practice Content
Basic practice involves initial processing, home position return, and JOG operation.
Furthermore, this practice will be based on a basic positioning program example using a
Motion SFC program.

Axis 2

(Random position)

[Specify address]
Specify address by value specification (unit: mm).

[Standby point positioning]

5 Standby Point
- mr? (0, 0) 40 Imm

— -5 mm '
Home position¢- (30)

[Point selection]
Select points by value specification.

Specify an address by value specification 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.
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R16MTCPU Demonstration Machine System Configuration

9.2
Controlled by PLC CPU
Main base
R35B
(0) (1) (2) (3) (4)
5 o @© o
o jo) Q Q
[y 3 =) >
-+ =~ = =~
3 Q Q Q
g | ¢ | ¢ ¢
R62P R08 R16MT & 3 3 @
Extension |-¥ CPU CPU @
base
connector
RX40C7| RG60 | RG60 | RG60

Computer

GOT

________________ SSCNET Il cable
; MR-J3BUS015M

Servo amplifieri Servo amplifier
MR-J4-10B1 + MR-J4-10B1

Axis 2

[

Axis 1

0

¢------

(Demonstration machine
operation panel)

SSCNET lll cable
MR-J3BUS3M

il

-
UNIW | | Encoder cable
! MR-J3ENCBL2M-A2-H
: 50 W
Axis| Servo motor | 3000 rpm
2 | HG-KR053 absolute 4194304 p/r
X-axis
(Axis 1)
7 150 | | | | | |
U/NVIW
1201 Encoder cable
MR-J3ENCBL2M-A2-L
90—
60—
30
Y-axis
(Axis 2) O Home position (-5, -5)
L]
& | | | | | | Servo motor
0 30 60 90 120 150 HG-KR053
IN J Axis 1 1 ---------

Ball screw (lead 2 mm)
2 mm/rotation
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( Demonstration machine operation panel )

Start screen
Safety instructions
ACaution

@ Please follow the instructor's directions during the training.
@ Do not remove the training unit or change the wiring
without permission. Doing so may cause failure, malfunction,
injury, or a fire.
@ Turn the power OFF when mounting or removing the unit.
@ Stop the training unit by pressing the power switch or the

emergency switch if abnormal odors or noises are detect
@ Notify the instructor immediately if any errors occur.

@ To avoid electric shocks, do not touch the terminal
while the power is on.

@ Shut off the power or ensure that operation is safe
before opening the safety cover.

Screen switch menu

JOG/
home position Positioning control
return

Advanced Advanced
synchronous synchronous
control 1 control 2

Auxliary positioning
control 2

Pos ng operation

Menu
Foed curtent vake : wo@ W@ wm2@

ki
wi@ W@ wms@

i
we@ w1 @
T

2000 (1000 | 500 || O
7 |[M20 [[M21 (| M22 | M23

1 (conveyor ads
R 2 (cutter a%9) s 1 (conveyor @

i L
veyor speed m
— ) Conveyor speed

[ Error codes for each axis |

cop | SErvo Warning Servo
o Error code d error code

rxis 1 @

o]
D28 5
D48

The error display screen is common to all modes.
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PLC CPU Motion CPU Motion CPU
e N e TPLCCPUS o MOton BPUT TN
0 0 0

M
0 0 0 —] 0 E— 0 —]
495 —— < = ?
496 < 496/ - C—1 —]
59 = 559 639 N ?
] 640 840 — 1
999 ] — 703 703 [——— ?
1000 {1000 << Range used as the 1000 _—
user device in the —
Motion CPU program ?
for this practice ?
/ /
/ /
1999 ~ ? ?
2000 (2000 2000 /] 1 2000 2000 1
\\< _— _—
% — —
< ~— —
—] Range used as the ]
? user device in the —~ —
—1 Motion CPU program 2999 7\~<(Range used as the
3000 [3055 3055 for this practice 3000 (3000 user device in the
3200 3200 — Motion CPU program
L—1 for this practice
= T
3679 [ — —] —]
? 3999 ~~ ?
4000 _— 4000 N _—
4095 \\ 4095
\@usad as the
user device in the
Motion CPU program
5000 5000 for this practice
6000 |6000 6000 6000 6000 6000
< <
» >
6799 6799 6799 6799
6800 6800 6800 6800
7000 7000
< <
7599 7599 7599 7599
8000 8000
8191
8192
—
—
—
—
——— 10239
—1 10240
12287 —1
—
——
——
19823

- AN / - / /
’ : Positioning Control Devices I:l : Auto refresh device I:l : User device
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9.3 System Settings

It is first of all necessary to specify system settings at MT Developer2.

(1) System settings

P (1) Double-click the [Motion CPU Common Parameter]
L e —> [Basic Setting] tab in the Project window for the
EB Untitled Project (Q series Motion compatible Devi new project created at section 8.3.

R Series Common Parameter

1 Parameter

Double-click!
etting

- Axis Label
----- ) Limit Output Dats

----- ﬁ High-speed Input Request Signal

----- # WMark Detection

----- a Manual Pulse Generator Connection Setf
[ ‘J Vision System Parameter

----- I Head Module

-

%

- Teer— (2) The Basic Setting window appears on the screen.
— — Check that it shows the following settings.
E"ﬁﬁ:ﬁﬁfm et e e eSS "Operation Cycle": Default setting
o Fo Stop Input

]S Not Used "Forced Stop Input Setting": Not used

File Transmission Setting
during Booting Standard ROM Write Permission/Read Protection

Machine Control Setting | Mot Use

Basic setting is now complete.

(2) Amplifier settings

F— B (1) Double-click [Motion CPU Common Parameter] —
ol [Servo Network Setting] in the Project window.
EII& Untitled Project (Q series Motion compatible Devi

+- R Series Common Parameter
= Motion CPU Common Parameter

( ervo Network Setting ) Double-click!

-1 Limit Output Data
ﬁ High-speed Input Request Signal
, Mark Detection
' Manual Pulse Generator Connection Seti
[&] ‘J Vision System Parameter
I Head Module

. (2) AServo Network Setting window appears.

2 SSCHET Sekting

SSCNET I - LINE 1 : SSCNET III/H

Go to next page
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SSCMET Setting

SSCNET III - LINE 1 : SSCNET III/H

¥ ¥
i i
ml—

3) Double-click!
- -

7

Armplifier Setting E

—Amplifier Information —————

(4) Check!

Amplifier Model

(=

-34(W)-B (R1)

Amplifier Operation Mode

|5tandard

r Axis Informati
Axis Mo,

‘I l_l;[lbolﬁ} SiaﬁonNo.dI l_l;{lhoﬁ"l}'

Axis Label I

(5) Check!

(3) To specify settings for the first servo amplifier and
servo motor, double-click the first servo amplifier
from the left in the SSCNET Structure window.

(4) An Amplifier Setting dialog box then appears.
Ensure that the "Amplifier Model" is "MR-J4(W)-B(-
RJ)".

(5) Ensure that the "Axis No." and "Station No. d" are
l|1||.

(6) Once set, click the button at the Amplifier
Setting dialog box.

—External Synchronous Encoder Input

IInvaIid vl

Only the scale measurement mode
corresponding MR-J4B8-R] can be
used.

Input Filter Setting—————

" Nothing ﬂ Servo Parameter Setting
" 0.8ms
" 1.7ms
" 2.6ms
* 3.5ms
Amplifier Setting Amplifier Setting
~Ampiifier - Ampifier
Amplifier Model MR-JH(W)-B (R]) n Amplifier Model [MR-14(W) B (R) -
Ampifier Operation Mode  [Standard - Ampifier Operation Mode [Standard =
[ Axis [ Axis.
Axis No. 2501  satonMod| 2 uwed Auis No. 35018  swinNod] 31wed
Ais Label I s Label I
Encoder Input External Synchronous Encoder Input
only the Only the scale measurement mode
Jivaid =] corresponding MR-34-5-R] can be e E—— corresponding MR-14-5-R] can be
used. used.
[~ Input Filter Setting [~ Input Filter Setting
" Nothing g Servo Parameter Setiing  Nothing g Servo Parameter Setting
© oams € ooms
o tms C o
© 2  26m
& 2 © 2.5m

U

Go to next page

= (7) In the similar manner to the setting of the first

module, set up the second and third servo
amplifiers and servo motors as follows.

» Second amplifier
"Amplifier Model": "MR-J4(W)-B(-RJ)"
"Axis No.": 2
"Station No. d": 2

* Third amplifier
"Amplifier Model": "MR-J4(W)-B(-RJ)"
"Axis No.": 3
"Station No. d": 3
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SSCHET Setting

SSCNET III - LINE 1 : SSCHET III/H

! Project Edit Find/Replace View
iDERASLiMmBam
PG | 36 [ (5 S e o il | =0

i Proiect

c I i,.c...k-!nlh-Féi

Project Batch Check/Convers.

Progress

(Checking for Manual Pulse Generator Connection Setting...
IConverting Vision System Parameter...
(Checking for Head Module...

|—— Motion CPU Common Parameter Relative Check End Error: 0, Warning : 0 ——

4

Progress L% Output I

R16MT

U

(8) Settings for the first (d01), second (d02) and third
(d03) servo amplifier and servo motor are now

complete.

1:  When system settings and amplifier settings are
complete, click [Relative Check/Convert] on the
[Check/Convert] menu.

2: Ensure that there are no errors at the output

window.

If any error items are displayed in the output
window, edit the setting(s) and retry the relativity
check.

3: Click [Save] on the [Project] menu.

System settings are now complete.

Project | Edit Find/Replace View Check/Ci
D Mew... Ctrl+MN
q
; Open... Ctrl+CQ
Close Click!
Save Ctrl+5 ]
Save As...
Compress/Unpack b
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9.4

Servo Data Input Operation

After specifying system settings, specify servo data settings.

Project

g x

[+ R. Series Common Parameter

i Parameter Block

=

=l Motion SFC Program
Servo Program
W Cam Data
@ Label

Structured Data Types
[H- Device Memory

-4 Device Comment

V7

o=l

#, Axis Setting Parameter | %

‘Em Untitled Project (MELSEC iQ-R Motion Device ass

Metion CPU Common Parameter

Double-click!

t Synchronous Control Parameter
[-i5§ Machine Control Parameter

Item Axis1 [ Axis2

‘ Axis3

: 5p. Ctrl. 10% Mult. for

MR-14(W)-B (RJ) | MR-J4(W)B (R]) MR-14{(W)-B (-R)
|- Fixed Parameter Set the fixed parameters for each axis and their data is fixed... |
i Unit Setting 3:pulse ipulse 3:pulse
i Number of Pulses/Rev. 20000 [pulse] 20000[pulse] 20000 [pulse]
s Movement Amount/Rev. | 20000 pulse] 20000[pulse] 20000 [pulse]
- Backlash Compensation  |D[puise] 0fpulse] 0[pulse]
+~ Upper Stroke Limit 2147483647[pulse]  2147483647[pulse]  2147483647[pulse]
i~ Lower Stroke Limit 0[pulse] 0[pulse] 0[pulse]
% Command In-position 100[pulse] 100[pulse] 100[pulse]

Deg.
::;':3 Position REFUFD | Lt the data to execute the home position return.
JOG Operation Data Set the data to execute the J0G operation.
External Signal Itis the parameter of setting servo external signal
Parameter

(FLS/RLS/STOP/DOG) to be used in each axis. Set the signal t...

Set the which are set for each axis.

Speed-torgue Control
Data

Optional Data Monitor

Set the data only when the speed-torque control is executed.
Monitor can be executed if servo amplifier, servo motor infor...

| ~Fixed

7

(1) Double-click [Motion Control Parameter] — [Axis
Setting Parameter] in the project window.

(2) An Axis Setting Parameter window appears.

(3) Specify the content shown below for the Axis 1 to 3 Fixed Parameters.

Item

Axis1

Axis2

Axiz3

MR-14{W)-B (RJ)

MR-14(W)-B (R.)

MR-14(W)-B (RJ)

- Fived Parameter

Set the fived parameters for each axis and their data is ficed...

Deq.

E3|

Mo

Home Position Return

------ Lnit Setting D:mm 0:mm 0:mm
------ Mumber of PulsesRev, 4194304 [pulse] 4194304 [pulse] 4194304 [pulse]
------ Movement Amount/Rev, | 2000.0[um] 2000.0[pm] 2000.0[pm]
------ Backlash Compensation 0.0[pm] 0.0[pm] 0.0[pm]
------ Upper Stroke Limit 214743354 7[um] 214743364, 7[um] 149000.0[um]
------ Lower Stroke Limit -214748364.8[um] -214748364.8[um] -1000.0[um]
------ Command In-position 10.0[pm] 10.0[pm] 10,0 [pm]

Sp. Ctrl. 10x Mult. for

Set the data to execute the home position return.

@

Go to next page
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From previous page

(4) Specify the content shown below for the Axis 1 to 3 Home Position Return Data settings.

Item

Axis1 Axis2 Axis3

MR-14{W)-B (RJ) MR-14{W)-B (RJ) MR-14{W)-B (RJ)

Fixed Parameter

= Home Position Return
Data

------ HPR. Direction

------ HFR. Method

------ Home Position Address

------ HPR. Speed

...... Creep Speed

______ Movement Amount After
Dog

Set the ficed parameters for each axis and their data is fixed...

Set the data to execute the home position return.

0:Reverse Direction

2:Data Set Method 1

-5000,0[um]

0:Reverse Direction
0:Proximity Dog
Method 1
-5000.0[pm]
100. 00 [mrmfmin]
20.00[rmmfmin]

0:Reverse Direction
0:Proximity Dog
Method 1

0.0[pm]
&00. 00 [mm,fmin]
250,00 [rmm,fmin]

------ Parameter Block Setting | - 1 1
------ HFR. Retry Function - 1:valid 1:Valid
------ Dwell Time at HPR. Retry |- 0[ms] 0[ms]
Home Position Shift
Amount - -5000.0[um] 0.0[pum]
------ Speed SetatHome Pos. | 0:HPR Speed 0:HPR Speed
Shift
______ Torgue Limit at Creep _ _ _
Speed
______ Operation for HPR 0:Execute Servo 0:Execute Servo 0:Execute Servo
Incompletion Program Program Program
...... HPR. Request Setting in _ ~ _
Pulze Conversion Unit
Standby Time after Clear
""" Signal Output in Pulse C... |- = =
(5) Specify the content shown below for the Axis 1 to 3 JOG Operation Data settings.
Item Axisl Axis2 Axis3
MR-14{W)-E (A1) MR-14{W)-B (-RJ) MR-14{W)-E (-RT)

[=] 30G Operation Data
JOG Speed Limit Value
“ Parameter Blodk Setting

Set the data to execute the 100G operation.

6000, 00 [rmm/min]

1

@000, 00 [rmm fmin]
1

V

Go to next page
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From previous page

(6) Specify the content shown below for the Axis 1 to 3 External Signal Parameters.

| =% SCHOOL (positioning) iQ-R mation training machir
- R Series Common Parameter
- Motion CPU Common Parameter

Motion Control Parameter

Servo Parameter

Synchronous Control Parameter
i Machine Control Parameter
1221 Motion SFC Program
- r Servo Program
-1 Cam Data

) @ Label
Structured Data Types
[ Device Memory

Device Comment

U

Go to next page

=
F Double-click!

9-10

Item Axisl Axis2 Axis3
MR-14(W)-B (RJ) MR-14(W)-B (RJ) MR-14{W}-B (R.J)
= External Signal It is the parameter of setting servo external signal
Parameter (FLS/RLS/STOP/DOG) to be used in each axis. Set the signal t...
-{=] FLS Signal Set the signal type and the signal/contact used as the upper ...
------ Signal Type 0:Invalid 0 Invalid 1:Amplifier Input
------ Device = = =
______ Contact _ _ é;ﬁgrﬁn;lly Closed
[=] RLS Signal Set the signal type and the signal/contact used as the lower ...
------ Signal Type 0:Invalid 0 Invalid 1:Amplifier Input
------ Device = = =
______ Contact _ _ éﬁ::;rg::lly Closed
-{=] STOF Signal Set the signal type and signal contact to be used as stop sign...}
------ Signal Type 0:Invalid 0 Invalid 0:Invalid
...... DE'lul'iCE - - -
...... Cﬂmﬁct - - -
~{=] DG Signal Set the signal type and signal contact to be used as the proxi...
------ Signal Type 0:Invalid 1:Amplifier Input 1:Amplifier Input
------ Device = = =
______ Contact _ g;ﬁ:ggtally Open é;ﬁ:g(n;lly Closed
------ Precision - 0:General 0:General
%) Double-click [Motion Control Parameter] — [Servo
: Project o x Parameter] in the Project window.




From previous page

T MELSoFT T Deve

Project EOR Fin/Replace View Check/Convert Onine Debug  Todks Vindow  Help _ax

- (servo parameter]

; servo parometer ey 2 x

PARAMETER PA01

R¥eS)

 Operato
St
g
s
t
0
RIGHT ot saton o oM e
] X b -
HOS +| +lRead [@ Set To Default JgsVerify [ Parameter Copy
E Open Emms
Selected [tems Wiite Ax Writng

Brake output{VER)
I Uses electromagnetic brake interlock (MBR)

Regenerative option setting

[Regen. option s not used <

Servo smpiffer

Electromagnetic brake sex

nce output
0" ms (0-1000)

“Click!
L. Btension
i Filter 1
L Fier2
i Filter 3
i Vibration contr

Absolute pos. detection system sel.
[Enabled (Used in ABS pos. detect system) v

Home pos. set conditon sel.
2-phase must not be passed E

V7

L. One-touchtun

- Gain changing
i Lis display

Encoder cable(*COP1)
Encoder cable commurication method sel.
[2wre <

i v

ﬂ Servo parameter

[m] Axisl
(] Axis1

v| IRead [ESetToDefa
|

() e
[ ] Axis3

Component parts

! Project 7 x

EIIE SCHOOL (Q series Motion compatible Device assi
R Series Common Parameter

Motion CPU Common Parameter

Motion Control Parameter

Axis Setting Parameter

Parameter Block

Double-click!

Structured Data Types
Device Memory

@ Device Comment

Go to next page

(8) A Servo Parameter Setting window appears.

(9) 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)
Home pos, set condition sel.

: Z-phase must not be passed.

(10) Switch to Axis 2 and 3, and set the parameter
settings in a manner similar to Axis 1. For Axis 3,
however, set the Home pos, set condition sel.:
Z-pahse must be passed.

(11) Double-click [Motion Control Parameter] —
[Parameter Block] in the Project window.

9-11



From previous page

T Parameter Blosk 5| «+- (12)The Parameter Block Setting screen appears.

Ttem Block No. 1 [ Block No.2. [ Block No.3. [ Block No.4. [
) Parameter Block Set the data such as the i i for cach positionis
| Interpoiation ControlUnit | S:puise Iipuse Sipuse 3:puse 3:pus
- SpeedLimit Value 20000
- Acceleration Time 1000[ms] 1000{ms] 1000{ms] 1000{ms] 1000fi
-~ Deceleration Time 1000[ms] 1000(ms] 1000[ms] 1000[ms] 1000f
- Rapi Stop Deceleration Time | 1000[ms] 1000[ms] 1000[ms] 1000me] 10001
- sarveratio o[%] o[%] 0[%) o[l 0[]
+ Torque Limit 300.0[%] 300.0[%] 300.0[%] 300.0[%] 300.0
Deceleration Process on y
Decek 0:Deceleration Stop 0:Deceleration Stop 0:Deceleration Stop 0:Dea
Alowable Error Range for
e 100[puse] 100[puise] 100[puise] 100[puie] 10001
- Bias Speed at Start Olpuise/s] Ofpuise/s] 0fpulse/s] Opulse/s] ofpuls
| Acceleration/Deceleration " u
e 0:Trape ve  0cTrape ve 0T
= Advanced S-curve Set the data 5 i tion, whi the
Accel/Decel. i i by i
Accel. Section 1Ratio
Accel. Section 2 Ratia
Decel. Section 1Ratio
Decel. Section 2Rato |- - B 5 -
¢ it 3
Setthe data such 2s the control used for each ‘ ’7

A

(13) Specify Parameter Block No. 1 settings as shown below.

E Parameter Block |

Item Block No. 1

-| Parameter Block Set the data such as th
------ Interpolation Control Unit 0:mm

------ Speed Limit Value 10000. 00 [mmfmin]

------ Acceleration Time 100[ms]

------ Deceleration Time 150[ms]

------ Rapid Stop Deceleration Time | 50[ms]

------ S-curve Ratio 50[%]

------ Torgue Limit 300.0[%]

Deceleration Process on .
STOP 1:Rapid Stop

Allowable Error Range for
Circular Interpolation 10.0[um]
------ Bias Speed at Start 0.00 [mm /fmin]

______ Acceleration/Deceleration . _
System 0:Trapezoid/S-curve

e Advanced S-curve Set the data of advanc

- Accel./Decel. process by converting
------ Accel. Section 1 Ratio -
------ Accel, Section 2 Ratio -

U

Go to next page
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From previous page

(14)When all servo data settings are complete, click
[Save] on the [Project] menu.

! Project | Edit Find/Replace View Check/Cc
[ Mew.. Ctrl+M
:| E¥%| Open.. Ctrl+0
- Close Click!
B save Ctrl+S
Save As...
Compress/Unpack 3

Servo data settings are now complete.

These sequence/Motion SFC programs have been created for operation purposes on the

be used.

An explanatory drawing of the demonstration machine GOT operation panel is shown in item 9.2.

9.5 Practice Motion SFC Programs
assumption that MT Works2 (for R16MTCPU)
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, home position return, and Motion
SFC program startup are performed from the sequence program. Standby point positioning,
positioning by selecting positioning points at the demonstration machine operation panel, and
positioning by entering positioning addresses at the demonstration machine operation panel
are practiced using the Motion SFC program. Refer to the respective descriptions of each

program in this manual for details.

Normal execution

Startup with

sequence program

Startup with Motion
SFC program

» Sequence program

stk Positioning operation ek
MBO0T

(233) [Positionin

TATOAT

Positioning
SET  control
main start
request

[Motion SFC No.1 O startup reguest

L} ‘ HIET [SE
Fositioning DPEFCS d
control
main start

-t

MT050 | Daus0

i start
request

e

[Pos ControlMain]
Motion SFC
program No. 10

—- >+ [StandbyPointPos]
Motion SFC
program No. 20

« [Point selection]
Motion SFC
program No. 30

* [SpecifyAdd Ind]
Motion SFC
program No. 40

* Motion SFC program parameters

No. Program name Automatic start | END operation | No. of transitions | Execution timing
1 All ax servo ON Yes - - Normal

10 Pos ControlMain No - - Normal

20 StandbyPointPos No - - Normal

30 Point selection No - - Normal

40 SpecifyAdd Ind No - - Normal

9-13




 Start program from sequence program

Foz Cortralhain

F100
[P0
FE1 [ I |
G100 G107 G102 G108
EMD GA0CE GA0GE GACEE
FE1 L
PO

* Motion SFC program Program that starts up automatically.

Al ax servo OM

Fa

IFB1
10

Fio F15

G15 G16

IFE1

9-14




 Start program from Motion SFC program [Pos ControlMain] program No. 10

[StanbyPointPos] Program No. 20 [Point selection] Program No. 30

StandbyPointPos Paink selection

ieauu | iGSDl | iG3I32 |

|K3|:| | |K31 | |K32 |
| | |
| 4035 | | 4035 | | 4035 |

» Start program from sequence program

[Home position return program]
Servo program K1, K2 and K3 are started directly with an SVST instruction from the sequence
program.

[Jog operation]
JOG start devices M3202, M3203, M3222, M3223, M3242 and M3243 are started by turning them
ON directly from the sequence program.

9-15




* RO8CPU sequence program

Aotk Initial processing ot

Shddirs RAT GO0 MAGEE0
— | { |
(O)|OFF for  GOT Al axis
only 1 = itch zerva OM
zcan after  servo OR zignal
FiLIN
Aok Switch operation mode sk
hi24 15 2455 hAZA5E RAGE00 WISE0T hAGE0Z MAEE0S AELIOD
— — | | |
(4 Az 1 Puiz 2 Az 3 servo OG- home Fositioning  Advanced  Advanced JOG horne
=ervo =ErVo ready poszition control zynchrono synchrono position
ready ready 2w itch awitch us contral us contral mode
T awitch 2 ewitch
RAGE00 hASE0T hAGB02 hAGE02 MGEE0 RGO T
\ { | 1-F 1t I O
JOG" horme Positioning  Advanced Advanced  Positioning Pozitioning
pozition control synchrono synchrono  prozram contral 1
= itch witch us contral us control startup
Taewitch 2 ewitch
hAGE0D hAGE0T hAGB02 hAGE0 hAGEEE hAGOG2
—F -+ { | 1t I O
JOG home Positioning Advanced  Advanced  Advanced Advanced
position control zynchrono synchrono program contral 1
2w itch awitch uz control us control startup
Tawitch 2 switch
RAGE00 hAGE0T hAGE02 hAGE0E MGEEE GO
\ 1+ -t [ | [
JOG home Positioning Advanced  Advanced  Advanced Advanced
pozition contral synchrona swnchrono prozram contral 2
awitch awitch uz control us control startup
Tawitch 2 switch
hAGEED
} KZ000 DE040
Aiis 2
(38} Positioning DROVE JOG speed
prograrn
oo I
EA 0000 03044
Az 1
DRCHP JOG speed
K2 D3042
JOG
RACHF soreEn
I .
MGEEE:
} KEOOOOD | Da0dn
Ais 2
(47 advarced DMOWE JOG spesd
prozrarn
ot I
K000 [SELER]
Ais 1
DRCWE WO speed
k& 3042
JOG
hACHWE screen
device
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W55
|
I

DEB30O DEO54A
Auto camAuto cam
Cam MO generation  generation
generstion zet sheet  shest
button - syhchro: zyhchrom
sk J0G operation and home position return seeleek
RAGO00 K101 hAZ202 hAZ203 hAZE02
— i | N A
(82)|J0G- harme |GOT iz 1-forward iz 1- Az 1=
pozition [=w itch axiz |rotation JOG reverze forward
rmode 1 forward  jstart command rotation rotation
rotation:- JOG sta--- JOG sta
2001
! I
Start acceptance
flag
R0 hAZ203 hAZZ02 hAZ203
| Il i O—
GOT iz 1-reverse iz 1- Az 1=
switch axis rotation JOG forward reverse
1reverse  |start command rotation rotation
rotation:- JOG stgee. JOG mhg e
2007
1t
Start acceptance
flag
r1013 3222 hA3Z23 fAz222
— | N 3 f O—
GOT iz 2—forward iz £ Az 2
switch axis jrotation JOG reverse forward
2 forward  jstart cormmand rotation rotation
rotation:- [JOG ztmee. JOG sta e
hAZ002
! I
Start acceptance
flag
[Eategbe 3223 3222 MAZEE3
I { | 1t
GOT fuiz 2-reverse iz 2 Az 2
zwitch axis Jrotation JOG forward reverse
2 reverse  |etart command rotation rotation
rotation:- JOG stz JOG staee
2002
! I
Start acceptance
flag
k1014 3242 3243 hAz242
I { | I
GOT Aocis 3—forward exis 3— Axiz 3-
zwitch axis [rotation JOG reverse forward
3 forward  |start cornmand rotation rotation
rotation:- JOG stae- JOG stae
hAZO03

-t

Start acceptance
flag
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9-18

RATC1E hAz242 kA2
1 { | 11
GOT xis d-reverse Faxiz - Aicis T
2w itch axis rotation JOG forward reverse
= reverse  |etart command rotation rotation
rotation: JOG sta JOG sta
RAZ00E
-t
Start acceptance
flag
hA1020
— RATOZ
Home
GOT FLE pozition
v itch return
horme trigeer
pozition:
hAT0OZT
} RATOZZ
Ais 1
Home SET horne
position pozition
return retum resr
trigger
LEE1%#GEE16.1
T RAT023
Al 2
oceptance of SET harne
laxie 2 etart pozition
retum res
k1024
Ais 3
SET horme
pozition
retum re--
[Servo program start reguest
RG22 LIEE1¥GE516.0
} s HZET o] (4] RAT030 DIE030
Ciornpleted  Carmpleted
fxis 1 Acceptance of DF.SWST device status
horne axiz start
position
retum res--
TO K100
ouT
hA1022
Ais 1
RET horne
position
retum re---
[Servo program start reguest
hA102a LIEE1%#GEE16.1
— T HZET I K2 RAT032 D032
Ciompleted Completed
Aociz 2 Acceptance of DPEVST device status
horme axiz 2 start
position
retum re---
k1023
Ais 2
RST harne

pozition
retum re--




UEE1$GEE16.2

hA1024
|
f

. HZE1 J3 K3 hA1033 02033
Cormpleted  Cormpleted
Buiz 3 Acceptance of DF EVST device status
harne axiz start
position
retum res--
hA1024
Axis 3
R=T horne
pozition
retum res
#rkk Positioning operation ek
AGO0T
— 1AT 040
Pozitioning
(233) |Pasitioning FL= control
control 1 rmain start
trigger
A1 040
} RATO4T
Pozitioning
Fositioning SET cantral
control rmain start
rmiain start request
trigeer
[Motion SFC Mo 10 startup request
1041
} H3E1 K10 RAT0E0 D3050
Cormpleted  Completed
Positionine DF SFCS device status
cantrol
rrain start
request
1041
Positioning
RET control
triain start
request
stk Abyanced cortrol 1 selelk
MAGO02 hAGET 0 MAZOTE
i o
(288 |advarced  Executing Advanced
control 1 advanced contral 1
control 1
M30TE
|} 1AT DD
Advanced

PLS contral

start
trigger

Advanced control
[start trizeer

1067
Advanced
SET contral 1

rmain start
requsst

[Motion SFC Mo 100 startup request

Advanced control
1 rmain start
request

DFSFCS

9-19

H3E1 K100 RAT070 D3070
Cormpleted  Completed
device statuz

hA1 061
Advanced
RET control 1

triain start
request




Hektor Arfyanced control 2 etk

hAGO03 hAGE20 hAZ0SE
— o—
(344 ladvanced  Executing Advanced
icontrol 2 advanced control 2
control 2
hAZ02E5
| | hA1080
Advanced
Advanced control PLS control 2
start
..
A0S0
| | R0
Advanced
Advanced control SET control 2
2 start trigzer rnain start
B
[Wbtion SFC Mo 150 startup request
A1 (31
| | HIET K150 [ [SEGED]
Completed  Completed
Advanced control DFSFCE device status
2 rmiain start
rets I
rAT0E1
Advanced

RET control 2

triain start
request

RAGO02 hAGE30 k43212
— i | O—
ance iz iz
(402) jag d s 1 Az 1
control 1 |update update
corirmand cormrmand
for feed - for feed--
hAGO03 |
4| li
Advanced
contral 2
hAGE3 hAZ200
I
(408) iz 1 stop Axis 1 stop
cormrmand cormmand

#ektok Taaching program #eekk
hAGZ00 RATT00
|

— | | | rAT701
Teaching
(408} oG harme |GOT PLE shartup
position teaching trigger
zmitch 2w itch -
fA1 101
} hAT102
Teaching
Teaching SET =tartup
=tartup request
trigzer -7
RAT10E
I HZE1 K250 mA1110 [BIcRRIY)
Teaching DFSFCE

startup
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kAT102

Teaching
RET startup

Aok Error cetection prograrm sk

hA2407 hAGDT0
— | O—
(428) s 1 Errar
l=rror detected
detection

[ziznal
hA2408

—

iz 1
lzerva errar
detection
[ziznal
hi2427

Wiz 1
lerror
detection
[ziznal
hizdza

Whis 2
l=ervo errar
detection
[zignal
hi2447

iz 3
l=rror
detection
[ziznal
hi2448

Wiz 2
[zervo error
detection
[ziznal

[END 1
(4370
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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

#etetek [nitial processing Aot

MAGEE0

All axis
servo Ol
signal

Demonstration machine operation panel

Servo ON
M1000

[Timing chart]

Motion CPU RUN (M2000) =
/

PCPU ready complete flag SM500

(M500)

kﬂ\\
M1000 / |
A
l

All axis servo ON command (M6550)

All axis servo ready status "l
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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 .
Ar:lms register mm inch degree pulse
o' - - - -
Upper | Lower | NG |y | Setting |, | Setting |, o | Setting |\
range range range range
1 D641 | D640
2 D643 | D642
3 D645 | D644
2 -3 -3
4 D647 | D646 110 xm1r2/ 1o >i(n1c(r)1/ 110 d:: 1r(;e/ 110 ulse/s
5 | D649 | D648 | 600000000 ™| 800000000 V1 2147483647 | 99 2147483647 | P
min min min
6 D651 | D650
7 D653 | D652
8 D655 | D654
(2) Forward/reverse rotation JOG start signals
Control axis Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
Forward rotation M3202 M3222 M3242 M3262 M3282 M3302 M3322 M3342
Reverse rotation M3203 M3223 M3243 M3263 M3283 M3303 M3323 M3343
(3) Program example
1: JOG operating condition items
Item Condition
Control axis Axis 1 Axis 2 Axis 3
Forward rotation Forward rotation Forward rotation
JOG operation command (M1011) (M1013) (M1014)
input Reverse rotation Reverse rotation Reverse rotation
(M1010) (M1012) (M1015)
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2: Example of program in which JOG operation is performed by starting axis 1, 2 and 3
independently

The JOG speed can be set freely from the demonstration machine operation panel.

#eekck OGS operation and home position return ekt
MAGOG0 [ERIn hAz202 As20E MAE202
— | N 14 O—
(62} | U0 home [EOT focls T=forward Jds 1- s 1-
position =witch axis rotation JOG Feverse forward
rnode 1 forward  jstart command rotation rotation
rotation:: MOG sta e JOG sta e
2001
! I
Start acceptance
flag
k41070 hAZE203 hA202 hA2203
I { | -t
GOT iz 1-reverse iz 1= Aniz 1-
switch axiz frotation JOG [forward reverse
1 reverse |start cormmand rotation rotation
rotation: MOG stz == JOG sta e
hAZ00T
-+
Start acceptance
flag
k1073 hAZEEE hAz22a hA2222
I { | -t
GOT Acis 2—forward nis 2 Axis 2
switch axlz rotation JOG reverse forward
2 forward  |start cormemand rotation rotation
rotation: MOG stz JOG sta e
hAZC0E
1-F
Start acceptance
flaz
w1072 ] [isieieie] (s
— ¥ { | -+ O—]
GOT Aiis 2-reverse i 2 Aiis 2
switch axiz jrotation JOG [forvard reverse
2 reverse  |start cormmand rotation rotation
rotation-- MOG sta-- WJOG sta
MAZO0Z
! I
Start acceptance
flag
K014 hAZZ4A2 hz243 haz242
=l N 1 O—
GOT iz B-forward Wiz 3- Axis 3-
switch axiz jrotation JOG reverse forward
2 forward  jstart command rotation rotation
rotation:: MOG stg e JOG sta e
2003
-t
Start acceptance
flag
k1015 hAz243 M2z hAz243
I { | 1
GOT Axis 3-reverse Wiz 53— Axiz 3-
switch axiz frotation JOG fforward reverse
2 reverse  |start corrmand rotation rotation
rotation: OG stz - JOG stg e
hAZ003
-t
Start acceptance
flag
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M1011 : Axis 1 forward rotation JOG command
M1010 : Axis 1 reverse rotation JOG command
M1013 : Axis 2 forward rotation JOG command
M1012 : Axis 2 reverse rotation JOG command
M1014 : Axis 3 forward rotation JOG command
M1015 : Axis 3 reverse rotation JOG command
D641, D640 : Axis 1 JOG speed setting register
D643, D642 : Axis 2 JOG speed setting register
D645, D644 : Axis 3 JOG speed setting register

Speed sefting Feed current value

[Timing chart]

Forward rotation / \ JOG speed / \
Reverse rotation 77\—/

M1011 5 - o
M1010 ) 5

Y 3
M3203
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9.5.4

Home position return
The following is an example of a program in which a servo program is run and home position
return is performed by executing an SVST instruction from a ladder program.
Actual details of the home position return operation are determined by the home position
return data at the Motion CPU side and the parameter block (acceleration/deceleration time).
The home position return operation for each axis is as follows.
Home position return is performed by turning ON the demonstration machine operation panel
M1020.
Axis 2, 3: Set with proximity dog.
After starting, the motor rotates in the home position return direction, and the
rotation is complete when the home position dog changes from ON to OFF.

[Servo Programs]

DOG
Real
<K 2> I:I
ZERO ) i
. Axis 2 servo program P
Axis 2 s
|
,l
®
Start
point

Real
<K 3>
ZERO
Axis 3

Axis 3 servo program

| (®)<---————— Start point

i
-15 -10 -5 0 5 10 15 (mm)
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[Sequence program]

rATOZ0
|

GOT

s itch

o

pozition:-
hA1021

— |

41021
Horne
position

return
trigger

Haorme
position
return
trizeer

LBET1¥G516.1
!

hAT 022
Az 1

pozition
returm ress:

FLZ

SET hiorme
SE

SET

9-27

i hA1023
Bz 2
Aoceptance of T home
aziz 2 start position
retum re--
w1024
Buiz 3
horme
poszition
retum res
[Seno program start reguest
hAT 022 LUSE1¥GE160
— | {-F HEET N (S EER D030
Completed Completed
iz 1 Acceptance of DPSYWST device status
horme axiz start
poszition
retum res=-
TO K100
ouT
h1022
Puiz 1
RET horne
position
retum re---
[Servo program start recuest
hA1023 L3ET¥GE161
— | 1 H3ET JZ Kz WTOEZ RENER
Completed Cormpleted
iz 2 Acceptance of DPEWST device statuz
e axis 2 start
position
retum re---
hA1023
Puig 2
RET horne
position
retum res-
h1024 LSE1$¥G5162
L | {-F HEET ] (] MTOEE 03023
Completed Completed
Az 3 Acceptance of DPEWET device status
horne axiz start
pozition
returm ress-
hA1024
Bz 3
RET horne

position
retum re---




9.5.5 Main routine Motion SFC program (positioning control)
This is a Motion SFC program run as the main routine when performing positioning control
operation (other than manual operation).
Other Motion SFC programs used to perform various types of operation when in positioning
control operation from this main routine Motion SFC program are started as subroutines.

(1) Motion SFC program started from main routine Motion SFC program.

Motion SFC Reference
Program name .
program No. section
20 StandbyPointPos 9.5.7
30 Point selection 9.5.8
40 SpecifyAdd Ind 9.5.9

(2) Program example

( Pos ControlMain

[F 100]
/ILamp ON
SET M9

.| PO

] Motion SFC program No. 10

"StandbyPointPos" called when

MO = ON

M2001 (axis 1 start accept flag) = OFF
M2002 (axis 2 start accept flag) = OFF

IEB1

[G 100]
//Mode selection switch check

IM6801
|

[F 101]
/ILamp OFF
RST M9

( END

IFE1

9-28

[G 101]
//Standby point positioning start
MO0*IM2001*!M2002

StandbyPointPos
Axis stands by at that position until
program called by calling subroutine
is complete.

[G4095]

/[Program completion & start accept return wait dummy
NOP

PO




"Point selection" called when

M1 =ON

M2001 (axis 1 start accept flag) = OFF
K30<=D2000<=K32

"SpecifyAdd Ind" called when

M2 = ON

M2001 (axis 1 start accept flag) = OFF
M2002 (axis 2 start accept flag) = OFF

[G 102]

/[Positioning at selected point start
M1*IM2001*(D2000>=K30)*(D2000<=K32)

Point selection

Axis stands by at that position
until program called by calling
subroutine is complete.

[G4095]
/IProgram completion & sta
NOP

rt accept return wait dummy

[G 103]
M2*IM2001*IM2002

/IAddress variable positioning start

SpecifyAdd Ind

Axis stands by at that position
until program called by calling
subroutine is complete.

[G4095]

NOP

/IProgram completion & start accept return wait dummy
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9.5.6 All axes servo ON
This program turns on all the servo amplifiers that are compatible with the respective axes.
Pressing the servo ON button on the GOT operation panel gets all the servo amplifiers ready.
This is not for the subroutine of the main routine Motion SFC program (No. 10 Pos
ControlMain). It starts up by itself alone.

4 2
All ax servo ON Motion SFC program No. 1

& J

[FO]

/[Positioning program start

SET M6850

PO
IFB1

Operate the servo ON button on the GOT operation
[G10] panel to switch the status of servo readiness.

/IAll axis servo ON command
M6550

[F10] [F15]
/IAll axis servo ON /IAll axis servo OFF
SET M2042 RST M2042

[G19] [G16]

//Servo being ready? //Servo being ready?
M2415*M2435*M2455 IM2415*IM2435*IM2455

IFE1 L
PO
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9.5.7 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 data and the parameter
block.

[Pos ControlMain] program

G 1 |:| 1 "StandbyPointPos" called when
MO = ON

M2001 = OFF

M2002 = OFF

P

24095
e ~

StandbyPointPos Motion SFC program No. 20

N J
[F200]
/[Lamp ON
SET M10

[K20: Real axis]
ABS-2 (Vector-speed)

Axis 1, 0.0 ym

Axis 2, 0.0 ym

Vector speed 2000.00 mm/min

Dwell 100 ms
[G4095]

Ensures transition to next step with

/IProgram completion & start accept return wait dummy "WAIT" type transition after completion

NOP of current servo program.
[F201]
/ILamp OFF
RST M10
' ™\
END
N J
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9.5.8 Point selection
This is an example of a basic point selection program.
By entering the point No. (servo program No. in this example) at the demonstration machine
operation panel and then pressing the START button, the axis is positioned at the address
registered beforehand.

[Pos ControlMain] program

"Point selection” called when
MO = ON

M2001 = OFF

K30 < D2000 < K32

I
I
I
I
I
I
Point selection :
I
I
I
I
I
I

~
Point selection Motion SFC program No. 30
J

[F300]

//Lamp 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 axis] [K31: Real axis] [K32: Real axis]

ABS-1 1 ABS-1 1 ABS-1
Axis 1, 40000.0 ym Axis 1, 80000.0 pm 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 wait dummy! /IProgram completion & start accept return wait dummy! /IProgram completion & start accept return wait dummy
NOP NOP NOP
IFE1

[F301]

/ILamp OFF

RST M11

)

Note: There are two "=" symbols in the "D2000==K30", "D2000==K31", and "D2000==K32"
instructions in [G300], [G301], and [G302].
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9.5.9 Specify address indirect 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 demonstration machine
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.

[Pos ControlMain] program

"SpecifyAdd Ind" called when
M2=0ON

M2001=0OFF

M2002 = OFF

_______________________ N
~\
SpecifyAdd Ind Motion SFC program No. 40
J
[F400]
/ILamp ON
SET M12
/I[For address designation <32 bit>
D2020L=D2000L*K10000
[K40: Real axis]
1 ABS-2 (Vector-speed)

Axis 1, D2020 pm Axis 1, 2 addresses set as

Axis 2, D2020 pm D2020, D2021 32 bit data.

Vector speed 1000.00 mm/min
[G4095]
[IProgram completion & start accept return wait dummy
NOP
[F401]
/ILamp OFF
RST M12

END
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9.5.10 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 instruction (CHGV instruction)
with a Motion SFC program operation control step.
When setting the speed with a CHGV instruction, 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 instruction
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 | 102 mm/ -600000000 | 103 inch/ -2147483647 x 10 -2147483647
to min to min to degree/min to pulse/s
600000000 600000000 2147483647 9 2147483647

POINT

If setting the speed with the CHGV instruction, set a value 100 times (mm) or 1000 times (inch/
degrees) the actual speed.

e = 1041 o] [ e
E If setting the speed to 10000.00 mm/min, set a value of "1000000".

(3) Program example

(1) Speed change conditions

Item Condition
Control axis Axis 1 Axis 2 Axis 3
Speed after change:
M20 2000 mm/min
Speed M21 Speed after change:
change 1000 mm/min
command Soeed after ch
input peed after change:
M22 500 mm/min
M23 | Temporary stop (0 mm/min)
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(2) Speed change program example

[Pos ControlMain] program

Speed change

“Speed change” started in conjunction with
“Pos ControlMain” start.

“Speed change” finished in conjunction with
“Pos ControlMain” end.

Motion SFC program No. 200

PO

IFB

[G2000]
/lls there no high-speed, speed change 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)

M20*M2001*IM2061*!IM2128

[G2001]
/lls there no medium-speed, speed change 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)

M21*M2001*IM2061*IM2128

[G2002]
Ills there no low-speed, speed change 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)

M22*M2001*IM2061*!M2128

[G2003]
/lls 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*IM2061*IM2128

IFE1

[F2000]
/ISpeed change request (2000 mm/min)

CHGV(K1 ,Kzoooom{\

[F2001]
/ISpeed change request (1000 mm/min)
CHGV(K1,K100000)

[F2002]
//Speed change request (500 mm/min)
CHGV(K1,K50000)

Speed change instruction
(Setin "0.01 mm/min" units)

[F2003]

//Speed change request (0 mm/min; stop)
//Used as temporary stop

CHGV(K1,K0)

PO

) —

—

M2001=ON (Axis 1 start accept (ON while started))
M2061=0FF (During axis 1 speed change (ON only when starting speed change))
M2128=0FF (During axis 1 auto deceleration (ON during auto deceleration))

[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)]
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[Timing chart]

Speed V. During operation
2000 mm/min

1000 mm/min

A —

w20 1 [ i a
M21 k\ \
M22 \

» The speed cannot be changed while the start accept flag is OFF.

» The speed cannot be changed during home position return, circular interpolation, or while
decelerating.

» The speed can be changed within the 0 to start speed range.
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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".

r - . (1) Right-click [Motion SFC Program] — [Motion SFC
veviope it ey N e |
£ meLsoFT MT el AL Program] in the Project window and click [New

Pr0]ect Edit Find/Replace View Check/Convert Online Motion SFC Program___]_

& [

R Series Common Parameter
Motion CPU Commaon Parameter
Mot Crrtral Paramater

me Right click!

New Motion SFC Program...

oo o
I:]--- Servo Program
[-I5% Cam Data
(- Label

----- Structured Data Types
[]---% Device Memory

----- Device Comment

Paste

(2) A New dialog box appears. Set the program No. for
i the Motion SFC program being created.
Create a new Motion SFC program.

(2) Input! Enter "10" for the "Motion SFC program No.", and

Spedfy the "Motion SFC P MNo." wh tartir H H
‘ T e e Y "Pos ControlMain" for the "Motion SFC Program
Name".

Motion SFC Program No.
Use List

=]
(00 255)

Motion SFC P I,
L rogram tame Spedfy the "Motion SFC Program Name™ used in

Pos ControlMain| the Mation SFC shrontine eallistart ar dear step.
- - (3) Click! (3) Click the [OK] button after entering.

( OK I. Cancel |

Hotion SFC porarmeter s (4) The set Motion SFC program appears in a list of
izs:":a:;iimntsmwi 7Pm§:1:’;’r‘::’;ame [Auto.  [Trans. [END | ExecutingFlag | Execution Task [MOtion SFC Parameter]
1 All ax servo ON No Normal .
‘“‘,“‘_:,’ 1 PemCorotion  flo tomd Back to step (1), and create the Motion SFC
R estraing o e program that looks like as follows.
~NMI Interrupt Setting
10 s
Fir Fiw No. Program name
[l & b §%
Cie i
Frs s 1 All ax servo ON
Ci1s TMin
iz Miis .
No. of Repeat Control Limit 10 POS ContrOIMaIn
‘ ' 20 | StandbyPointPos
o | _con
30 Point selection
40 SpecifyAdd Ind

(Motion SFC programs other than No. 10 and No.
20 created here will not be described in detail. Refer
to the section on Motion SFC programs for
operation described later to create.)
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9.6.2 SFC diagram creation procedure

Allocate SFC diagram symbols to create an SFC diagram.

PR n (1) Double-click "010: Pos ControlMain" from the
: [Motion SFC Program] — [Motion SFC Program] in
EB SCHOOL (Q series Motion compatible Device assi the Project window.
R Series Common Parameter

Motion CPL Common Parameter

Motion Control Parameter

Motion SFC Program
2= Motion SFC Parameter

Metion SFC Program

010:Pos ControlMain

030:Point sele Double-click!
040:5pecifyadd Ind
Operation Control Program
Transition Program
[} Servo Program
[H-15% Cam Data

B[y Label

----- Structured Data Types
[+ Device Memory

-4 Device Comment

EoversorT v ek
e it FrRepece Ve
inepalineamlin
R rrl

R o Mation 5C 10170 Co.

{Fos Cortravain |

(2) An Edit Program screen used to create individual
Motion SFC programs appears.

PRABEE

Click the \ 1-time Execution Type Operation Control Step \ tool
button on the Program Edit screen.

Click! |1—time Execution Type Operation Control Step|

o

(4) Click on a random position to allocate an SFC
diagram symbol pointer.

3 Motion SFC 10:Pos Cont... ||
Multiple pointers can be allocated.
When allocation is complete, right-click to

clear the SFC diagram symbol.
e |

U

Go to next page
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From previous page

(5) Now, click each tool button in the same manner to allocate SFC diagram symbols as shown below.

Fo
|‘ F
E14] =1 =2 &3
T 1 L7 [
EMD 54 (E1) e 13
/P
FO (1-time Execution Type Operation Control Step)
kFl |< P (Pointer)
‘g . Ll (Jump)
=0 (Shift Transition)
|(34_| (WAIT Transition)
[ ]| (subroutine CallStart Step)
END (END)

%

ke bl 3

Click!

B3 [100% -

Connect
VU

Go to next page

1 F -

(6) Connect the allocated SFC diagram symbols.
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Click the tool button at the Edit Program
screen.




From previous page

(7) By moving the mouse cursor over an SFC diagram
symbol, the shape of the cursor changes.

Drag to connect the start of the Motion SFC
program and pointer.

REA =
LA odh o E R R S adiElE
2 % oMotion SFC 103Pos Cont... |

(8) Connect other SFC diagram symbols in the same manner.

[Pas Gn:-ntr'n:-IMain]

Fo

&0 G G2 =3

i L] L7 [ 1

EMD G4 G5 s
I |
P
T ;
1 If connections are mistaken, click the tool button at the 1 H
1 Edit Program screen (3_¢), move the mouse cursor over the connecting H
i line, and then click to cut the line. G :
i i
1 1
! To ;
1 1
1 1
i F i
1 1
1 1
1 1
1 1 1
L e e e e —————— H

Go to next page
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From previous page

m Find/Replace View Check/Convert Online Del (9) Click [Arrange] on the [Edit] menu at the Edit
@ Undo T Program window.
Al Redo Chrl+Y Arrange the allocated SFC diagram symbols.
a6 Cut Ctrl+X
= copy Ctrl4+C
[El Paste Ctrl+v
M8 Delete Delete

Select All Ctrl+A
=8 Tnsert Row
SE———
|I]_I]_I] Arrange |

S

Automatic Numbering Setting... Click!

Motion SFC Parameter Setting...

Command Generation Axis Program Allocation...

Device Memory Setting...

(10) Set program Nos. and pointer Nos. for the allocated

| I.[EI HEI ::: | gf..‘:- 100% j SFC diagram symbols.

Click! Click the tool button at the Edit
’ Program screen.
o P

(11) Double-click a pointer (P).

Double-click!
' J

7

Pomier NUTRer Setting_gickl o 3 (12) A Pointer Number Setting dialog box appears.

Enter "0" for the "Pointer Number", and then click

rPointer Number
OK
IT m T oK the button.

anCel l' --------------------------------------- ‘l
o i Pointer Nos. can be set from 0 to 16383 for i
! each Motion SFC program. !
0 == ' ("P0" for Motion SFC program No. 0 and !
This comment will be incduded in the 1 ; f 1
Motion SFC chart control code by : Motion SFC program No. 10 are different.) :
conversion. B .
{Up to 64 characters, Because the maximum code size is "6k
induding linefeed code.) Bytes per Program”, pay attention to
the comment size.

A

Go to next page
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From previous page

.« PO

GO

U

Double-click!

{Up to 80 characters,
incuding linefeed code.)

B Input!
No. | G 100 _,;' (0to4095) Use List
MName I (Up to 16 characters)
—Cmnt.
(i) = Point =

Motion SFC chart control code by
Conversion.

the comment size.

Click!

This comment will be induded in the

Because the maximum code size is "64k
Bytes per Program”, pay attention to

‘ OK n Cancel

%

PO

G100

U

Go to next page

(13)Pointer No. "0" is set.
Next, double-click a transition (GO).

s (14)A Program Number Setting dialog box appears.

Enter "100" for the "Program No.", and then click

the button.

The program No. is a common number in the
project.

(15)Program No. "G100" is set for the transition.

Set operation control steps (F) and transitions (G)
in the same manner as shown below.

FO — F100
F1 — F101
G1—- G101
G2 — G102
G3 — G103
G4 to 6 — G4095
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From previous page

I (16)Next, double-click a subroutine call/start step.

G101

Doublle-click!

G4095

U

GSUB/CLR Program Name SEtﬁ"Q-a: K @esm (17)AProgram Name Setting dialog box appears.
ick!
— Enter "StandbyPointPos" for the "Motion SFC

—Motion SFC Program Mame ' .
OK "
pr———— — | Program Name", and then click the button.
Cancel
() = Point =

When setting unregistered motion SFC program,
create a new motion SFC program
before executing "Write Motion SFC Chart”™.

—Cmnt.

o = Point =

This comment will be induded in the
Motion SFC chart control code by
CONVErsion.
(Up to 80 characters, Because the maximum code size is "6%k

induding linefeed code.) ;Y?;fn:;r:?gi:m-‘ pay attention o

U

Go to next page
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(18)Program name "StandbyPointPos" is set for the subroutine call/start step.
Set program Nos. and pointer Nos. for other SFC diagram symbols in the same manner as shown below.

Pos ControlMain

F100
«— PO
I I |
G100 G101 G102 G103
F101 StandbyPointPos Point selection SpecifyAdd Ind
END G4095 G4095 G4095
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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.

IZF'I:IS Dn:lﬂtrn:'IMain:]

gF 1010

R

(2) When "[F100]" appears in the area on the right of
the screen (step Edit Program screen), double-
click.

[F 100] ) Double-click!

Vv

r ceirston rogeneae (1o TR (3) An Edit Operation Control Program/Transition

Select Instruction ) Click! Program No. Sethngl PravinusNﬂ.l Mext No. | Program dlalOg box appears.
; - Click the LSelect Instruction | button.

Instructions can be set by direct entry.
If entering directly, continue from step (5).

Convert I Close Cancel |

Word device -
| Device description
32bit s4bit
15-hit ot
Integer Type | Floating-Point
]"'Eg:; ¥pe Data Type Data
(n': odd) (°: odd)
Data register on oL orF
Link register Wn WL WniF
Spedial register 50n DL S0P
Motion register #n #nl #nF
Inter-CPU communication memory access |y Ulen Ul¥are
Tnter CPU communication memery access
i u#Hen UM¥HGNL U¥HGF
{Fixed scan communication ares) -

Go to next page
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From previous page

Class Description Format
Binamial Operation - | SET ) =(5)
Bit Operation RST
Function DOUT Description Example
Logical Operation DIN
Comparison Operation ouT

SET Y100

SET MO=X0D

SET ¥100=X0-+M100

SET Y100=D100L==D102L

Bit Device Status

Tﬁ Conversion
Motion Dedicated Function

Synchranous Control Dedicated Funct
Program Control

Data Control Instruction

Vision System Dedicated Function
Add-on Dedicated Function

Sign

Others

Device Set

The specified device Is set.

Click!

Mext = | 0K I
\ > 4

ose |

7

Operation Control Program/Transition Program Editor [ F100 ]-
Select Instruction

FiLanp on i
SET M9

Program No. SEthngl Previous No. | Next No. |

2

Click! =

4
‘ Convert I! Close

MELSOFT MT Developer2

Cancel

Go to next page

(4) An Instruction Wizard dialog box appears.

Select as follows, and then press the button.
Bit Device Control
Description: SET

Description Example: SET MO

Class:

(5) A"SET MO0" instruction is set. Change "MO0" to "M9".

Press the key again to start a new line, and
then enter a comment and instruction.

Click the button after entering.

(6) Click the button at the conversion complete
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Operation Control Program/Transition Program Editor [ Fwo]‘ (7) Clle the button.
Select Instruction Program No. Setting | Previous No. | Mext No. |
1 [//Lanp on -
2 |SET M9
Click! =
1 »
Convert Close | Cancel

%

- I (8) The set instruction appears on the step Edit
LF 100] Program screen.
1 Aflamp on
2 SET M9

7

(9) Set the operational expression and conditional expression for the following operation control programs and
transition programs in the same manner.

[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] /IAddress variable positioning start
M2*IM2001*IM2002

[G4095] /IProgram completion & start accept return wait dummy

NOP

[F100] | //Lamp ON
SET M9

[F101] | //Lamp OFF
RST M9

*(Logical product)
I(Logical negation)

V

Go to next page

9-47



From previous page

Check/Convert Online Debug Tools

3= Motion SFC 10:Pos Cont...

e

I:F'DS Gn:ur'rtrcuIMaian

F 100

%

Progress

| Motion SFC Chart Writing Start Motion SFC Program: Pos ControlMain ——

\Writing Motion SFC chart...
Motion SFC Chart Wiriting have been completed successfully.

|~ Motion SFC Chart Writing End  Error: 0, Warning: 0 ——

Fl

S Progress goutput |

7

{| Project | Edit Find/Replace View Check/Conv

i[9 New... Chrl+N

? Open... Cerl+0

E Fadl

- [ \

(| @ save Ctrl+5
Save As... .

Click!

Compress,/Unpack »

(10)Click the [Write Motion SFC Chart] putton at the Edit
Program screen.

(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.
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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 "020: StandbyPointPos" from the
[Motion SFC Program] — [Motion SFC Program] in

E& SCHOOL {Q series Motion compatible Device assi the project window.

! Project a2 x

[#-[3% R Series Common Parameter
Mation CPU Common Parameter
- #J Motion Control Parameter
L:_| Motion SFC Program

i--2=) Motion SFC Parameter

E| Motion SFC Program

£] 001:All ax servo ON

020:5tandbyPointPos
) 040:Spedfyadd Ir Double-click!
Operation Control Program
Transition Program

Servo Program

t]
[#]-I3% Cam Data
t]

@ Label
----- Structured Data Types
(-2 Device Memary

----- Device Comment

(2) Create a Motion SFC program for standby point
positioning as follows.

(a) Allocate SFC diagram symbols.

Use the following tool buttons to allocate SFC
diagram symbols.

3 (Motion Control Step)

= (WAIT Transition)

(FlF ] (1-time Execution Type Operation
Control Step)

En: (END)

(b) Connect the SFC diagram symbols with the
tool button.

(c) Select the servo program No. with the

Select/Disconnect| tool button, and then set.

l T (3) Click motion control step "K20" to select it, and then
Tkean [ ﬁK 20 ¢ Real Axis ]T double-click the Edit Program screen.

Double-click!

&

Go to next page

9-49



From previous page

U

Select Instruction
- Instruction Cla - Servo Instruction
% Positioning " Home Pos. Return ABS-1 A
4BS-2(Vector-speed
" Positoning Arc (" Simult. Start ( peed)

" Speed

" Cont. Traj

" Osdilation

" Fixed-Pitch Feed ¢ Current val. Cha.

" Speed-position

" Pos. Follow up

" Helical Interpal.

" Fixed Pos. Stop Sp.

INC-1

|ABS-2(Long-axis)
|ABS-2(Reference-axis)
|aBs-3(Vector-speed)
|ABS-3(Long-axis)
|ABS-3(Reference-axis)
|ABS-4(Vector-speed)
|ABS-4(Long-axis)
|aBS-4(Reference-axis)

INC-2(Vector-speed)
INC-2(Long-axis)
INC-2(Reference-axis) ~

OK Cancel
Select Instruction
[~ Instruction Cl [~ Servo Instru
& Positioning  Home Pos. Retun
ABS-2{Vector-speed)
~ Positioning Arc (" Simult. Start ABS-2(Long-axis)
" Fixed-PitchFeed ™ Current Val. Cha. ABS-2(Reference-axis)
ABS-3(Vector-speed)
" speed " Fixed Pos. Stop Sp. ABS-3(Long-axis)
- ABS-3(Reference-axis)
T ABS-4{Vector-speed)
& Cont. Traj ABS-4{Long-axis)
ABS-4(Reference-axis)
€ Pos. Followup INC-1
INC-2(Vector-speed) ClICk'
" Helical Interpal. INC-2(Long-axs)
INC-2(Reference-axis) ~
¢ Oscillation ( ) T o | —
Servo Program Editor [ K20 : Real Axis ]
Select Instruction | Program No. Setting | Previous No. | NextMo. |
Setting Item
1 ABS-2(Vector-speed) PB. B
™ Dwel
->Address X = M-code
Axis 2 JET T | e
->Address 0.0 um Eecl SR
Vector Speed 4000.00  mm/min 4
Dwel 100 ms [
El
P. Torque
STOP
5 Ratio
s Bias Speed
1 Used Steps : 8
Program Steps : 8 Total Steps : 32768

Instruction Detais |

Program Allocation

sat |

convert || close |

Cancel |

®)

(6)

1 (1)

-214748364.8 to 214748364 7[um]

-21474.836%8 to 21474.83647[inch]

0.00000 to 359.99959[degree]

214748364 to 2147483647 [pulse]

+ Number of words used : 2 (ever)

V7

Convert

Used Steps
Click 21l Steps

32768

Close

Cancel

U

Go to next page

(8)
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A Select Instruction dialog box is displayed at the
Servo Program Editor dialog box.

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 button.

Enter "1" and "0.0" in the "Axis" and "Address" text
boxes.

Enter "2" and "0.0" in the next "Axis" and "Address"
text boxes.

Enter "4000.00" for "Vector speed".

Add "Dwell" from the setting items, and then enter
||1 OOII.

Click the button.

"K20" motion control step settings are now
complete.
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(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 e —
window, and then click "New Servo Program...". : Project
EE; SCHOOL (Q series Motion compatible Device assi
5 R Series Common Parameter

Motion CPU Common Parameter

| Farameter

ight click!~

Click!

New Servo Program...

Import...
Export...

Servo Program Password

Check/Convert

Batch Replacement in Label Name

2: Enter the program No. at the New Servo Program  jyaw same Progam T =
dialog box, and then click the button. 1

Program
Nao. IK 100_,;l (0 to 4095) Use List |
Nere | e Click!

OK I Canicel

3: Select "Positioning" for the "Instruction Class", ey 2 2 .

and "ABS-2 (Vector-speed)" for the "Servo —
. . . * Positioni " Home Pos. Return A
Instruction" at the Select Instruction dialog box, - " -
. | Positioning Arc Simult. Start
and then click the button. | ———
" Speed " Fixed Pos. Stop Sp. gi:itj::zj:)%d)

ABS-3(Reference-axis)
ABS-4(Vector-speed)
© Cont. Traj ABS-4(Long-2xis)

 speed-posttion

ABS-4(Referen ce-axs)
" Pos. Follow up mNC-1

[INC-2(Vectar-speed i
paprrn— tectorszeet) | Click!

INC-2(Long-axis)

 osdlation INC-2(Reference-axis) ~ h'TI =

4: Select instruction setting items and enter the [servs program eavor [ 1200 reaims NN
values into the text boxes. SelectInstruction | Program No. Setting | Previous o, | MextMo. cetmg ten
I 1 ABS-2(Vector-speed) PB. =
Axis 1 Dwell
->Address 10000 wm M-code
Axs 2 _x<pdd |y
->Address 20000 pm Delete > SR
4
[
el
P. Torque
sTOP
S Ratio
Vector Speed Bias Speed =
[p2110 Used Steps : 8
Total Steps : 32768
Instruction Detals | Program Alocation | st | Convert |[ Gose | Gancd |

U

Go to next page
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5: Click the button.

From previous page

Used Steps : 8
Click_!mﬁl Steps : 32768

Cance

Coer)

Home position return
(axis 1)

Home position return
(axis 2)

Home position return
(axis 3)

Positioning
(1-axis linear)

Positioning
(1-axis linear)

Positioning
(1-axis linear)

V

(K 1 : Real Axis ]
1 ZERD
bz 1

V

(K 2 : Real &xis ]
1 ZERD
buis 7

V

(K 3 : Real &«is ]
1 ZERD
buis 3

7

[K 30 : Real &xis ]
1 ABS-1
buig 1
>hddress 400000 um
Speed BOOO.O0 mndmin

V

(K 37 : Real fxis ]
1 AB3-1
bxis 1
-rdddress B0000.0  um
Speed 000,00 mmdmin

V

[k 32 : Real Bxis ]
1 ABS-1
bis ]
-rhddress 120000.0  um
Speed 1000.00  mmdmin

U

Go to next page
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(K 40 : Real Axis ]
1 ABS-2(Vector-spesd)

. bis 1
_ Positioning ->Address 02020 um
(2-axis linear interpolation) i 7
->hddress 02020 pm

Yector Speed

100000 mmdmin

U

Used Steps : 32
Total StEpE:I.ick! 32768
Convert ' Cancel
(K 20 : Real Axis ]
1 ABS-2(Yector-speed)
bxis 1
“rhddress 0.0 um
bxis 2
hddress 0.0 um
Yector Speed 4000.00  mmdmin
Owel | 100 ms

e
LF 200 ]
1 A/Llamp on
2 SET MI0

LF 201]
1 /flame off
2 SET MID

U

ce View Check/Convert Online Debug Tools Wi

Su M {(22]) cricii W0 | 2R “ 8, §iEE

ilfy | =® & 5 Z\/rite Motion SFC Chalr‘tE! i 56 B

q x B Motion SFC 10:Pos ControlMain | =g
jon Device « ;
neter StardbyPointPos
frameter
Br
=ter

Go to next page

(10) After creating motion control steps, click the
button to close the Edit Servo Program dialog box.

(11) The set motion control steps appear in the area on
the right of the screen (step Edit Program screen).

(12) Set the operation control program shown on the
left.

(13)Click the Program Editor dialog box
[ Write Motion SFC Chart] button to convert to a Motion
SFC program.

Refer to section 9.5.6, 9.5.8 and 9.5.9 and
use the same procedure to create Motion
SFC programs with the following numbers.
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Project | Edit Find/Replace View Check/Conv

[ New... Ctrl+N

¥ Open... Ctrl+0
Close

B save Ctrl+5
SR Click!
Compress/Unpack »

(14)Click [Save] on the [Project] menu at the Program
Editor window.

Motion control step entry is now complete.

Motion SFC program parameter settings, batch conversion

Specify parameter settings and perform batch conversion to Motion SFC programs for the

created Motion SFC programs.
i Project 7 x
SCHOOL (Q series Motion compatible Device assi
=% R Series Common Parameter
| Motion CPU Comman Parameter
Motion Control Parameter
noL:allax serve C Double-click!
010:Pos ControlMain
-|E] 020:5tandbyPointPos
-|E] 030:Paint selection
: 040:5pecifyAdd Ind
Operation Control Program
Transition Program
1-I[) Servo Program
[#--I3% Cam Data
G-y Label
Structured Data Types
Device Memory
=% Device Comment
Motion SFC Parameter. L]
~Task Parameter Program Parameter
~Cont.Trans.Count Setting —
(Normal Task Common)
S 20 StandbyPointPos  No .
= Do Double-click!
~NMI Interrupt Setting
10 s
f11 I1s
Fiz iw
M1z o
F1sa FCin
Cis i
C1s 114
FC17 ICiss
No. of Repeat Control Limit

(1) Double-click [Motion SFC Program] — [Motion SFC
Parameter] in the Project window.

(2) A Motion SFC Parameter dialog box appears.

Created Motion SFC programs appear in a list.
Double-click the program.

U

Go to next page
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roger e g e 11 =

~Start Setting
' Automatic Start
" No Automatic Start

~Task Type
% MNormal Task
" EventTask
 NMITask
Interrupt
Fixed Cycle ~External Interrupt (Inpuk Moduls) = —PLE Interrupt (GINT Instruckion)
No Setting - C 1o O 18 C 1o I 18
|mIBS! 0 13 | miE O 19
= 12 I 110 =z M 110
1z | W 5t =] i O 111
14 M1z 14 =) i
s O 112 Co1s O 113
I 1e o114 C 16 O 114
a7 O 11s C o1z O 115

(~ Conk, Trans, Count

CEND Cipsration [ ExeatngFag |
armel Task Common [ 3=  End Click!  eouse

€ Continue
(C= 1)

(3) A Program Parameter Setting dialog box appears.

~Program Parameter

No. | Program Name Auto. Trans. | END Executing F Execution Task
1 All ax servo ON es TMormal

10 Pos ControlMain No MNormal

20 StandbyPointPos No Mormal

30 Point selection No Normal

40 SpedfyAdd Ind No Mormal

Motion SFC Program Batch Conversion || § *%
-]

3= Motion SFC 10:Pos ControlMain rag Motion SFC

U

Progress

(4)

®)

G program (cantrol code) coupiing...

F /7 program (control code) coupiing...

G program (text) coupling...

F /7 program (text) coupling...

(Couping program of Motion SFC, F/FS and G have completed successfully.

| Motion SFC Program Batch Conversion End  Errar: 0, Warning : 0 ——

Fl

[ Progress L§OMput I
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Set "Start setting" as shown below.
No. 1 All ax servo ON: Automatic Start

Other than No. 1 All ax servo ON: No Automatic
Start

Click the button after setting.

Task (execution timing) settings

1. Normal tasks
Execution with motion cycle (spare time)

2. Event tasks
» Execution with fixed cycle (0.222 ms,
0.444 ms, 0.888 ms, 1.777 ms, 3.555 ms,
7.111 ms, 14.222 ms)

» Execute by entering external interrupts
10 to 115.

» Execute with interrupts (10 to 115) from
the PLC CPU (GINT instruction).

3. NMI tasks (Non-Maskable Interrupt)
Execute by entering external interrupts 10
to 115.

Priority is high with event task internal
interrupts, even if interrupts are prohibited
(D).

Batch convert created SFC diagrams to Motion
SFC programs.

Click the [Motion SFC Program Batch Conversion | tool
button at the Program Editor screen.

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 R16MTCPU.

(1) Set the Motion CPU to "STOP".

V7

(2) Click [Transfer Setup] on the [Online] menu at the
Program Editor window.

Online | Debug Tools Window Help

Transfer Setup...

& Read from Motion... Click!
W Write to Motion...
Verify with Motion...

Remote Operation...

ww (3) Specify the following settings at the Transfer Setup
dialog box that appears, and then click the

Transfer Setup

&= i%;ﬁ%w‘ B B sgER mES button.
g ] J * PC side I/F: Serial USB
i * CPU side I/F: PLC module

Master /Local
Module

omte ey  Other Station Setting: No Specification
« Target system: Multiple CPU Setting PLC No. 2

Connection Channel List...

CPU Direct Coupled Setting

Connection Test

PLCType
Detal

System Image...

Accessing Host Station |
Multiple CPU g Targ:
{ !' @ i' !' e L—_l \—DK

PLCNo.2

12 3 4

X . (4) Click [Write to Motion] on the [Online] menu at the
Online | Debug Tools  Window Help Program Editor window.

Transfer Setup...

Read from Motion...

J.ui
20 Write to Motion...

Verify with Motion... Click!

Remote Operation...

U

Go to next page
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wney . == (5) Select the "Programs” and "Parameters" check
(Emmm —_ boxes at the CPU Write dialog box that appears,

T T~ = and then click the button.

R =
& write © Delete
Fie selecton | Devie bt |
Parometer +Program | seectAl | __ selecthone
Dot Name [WieTorget | Dol [
B
“C Program (Parameter /Control code/Text) ‘Standard ROM
Standard ROM
StandardROM [ Detal
Stancard oM
rameter
etting/S: Network Setting/Head Module/Axis Label Standard ROM
Standard ROM
Hohspeed Input Recuest Sonal Standard ROM
Mark Detection Standard ROM

Standard oM P

~~~~~~~~~~~ Click!
—

e

(6) When a "Completed." message appears, click the
MELSOFT MT Develop... (IS button.

@ Completed.

Click!

Ok

7

(7) Reset the PLC CPU.

N4

(8) Run the PLC CPU and Motion CPU.

V4

If the ROBCPU RUN lamp and R16MTCPU RUN and M.RUN lamps light up, writing is successful.
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9.8 Test Operation

For the test operation, the CPU has to switch to STOP from RUN (RUN — STOP).

Set the Motion CPU to "STOP", followed

9.8.1 JOG Operation

- ——
E MELSOFT MT Developer2 ...¥iQ-R_r

i Project Edit Find/Fgijqte View

| : [ B> A g!é
V
wst-wroecope S ==

i ]

Start the test mode request to the following CPUSs.
If you want to change the connection target, dick "No® and change
it from the test menu.

Type : R16MT(MNo.2)

Device Assignment Method : @ series Motion compatible Device assignment
<Caution>
- Please ensure safety before execution for the machine is actually

operating.

-When the communication between test function and CPU could not
communicate over 3s according to the effects of disconnection or
other communication, the operating axis is deceleration stopped.

- Please execute in the status in which emergency stop system is set
external and axis could always stop.

-When the test mode transition completed, all-axes servo ON command
and servo OFF command of all-axes are ON.

- Switch OFF/ON the sen . ' f each axis by [Operation Axis
Servo ONfOFF]. (2) Click!

Set the operation axis and the display order.
Yfou can select 4 axes at most.

Selectable Axis No. ‘ Operation Axis and Display Order

| Add >> IA)cisl

CER -

-

<< Delete

Click!® ] [ oo |

([m]'[m]

U

Go to next page

by the PLC CPU.

(1) Click the tool button at the Program Editor
window.

(2) Click at the test mode start request
confirmation screen that appears when the Test
window appears.

(3) The Selecting operation axis window appears.

Add axis 1, 2 and 3 of "Operable axis No." to
"Operation axis and order of appearance”. Then,
click on the button.
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Project Test Online Help

From previous page

e g e

Operation Ready.

© valid © Invalid

Software Stroke Linit

306 Operaten | I I ]
[ omessonmseean | Operation Settng
Setting Target  Alloperation axes are set as same (Tandem Operation) -
= [ ]

Operation Axis Servo ON/OFF s I [ |
avis N =) Basi i

. 2 e o o =
Click!: i I oo =

Do T [ T —

o Sop e D —
- 1 Application Setting

[] Operate only in the forware

Hardare Stroke Linit Arowed | [ preee | [ @sw | [ W eemdst
Sirad e Rapid stop is performed by SHIFT key.
Todl
T Servo Menitor
Tiem s 1 sz s 3
Md.20:Feed Current V... |-488.0 um -4995.3 m 12.1pm -
2 Tuing . 003w o o o —
. 100s:Eror o o o —
Ml Digital O Md. 1019:Servo Alarm 0 0 0 —
| Test Mode Host Station No.2 3E10  RI6MT *
“Test - MT Develop i
Project Test Online Help
OperationReady 306 Operatn | I | 1
Operation Axis Selection Y
Setting Target [Each operation axs s set separately (Start Smultancously) -]
I T TR ™ R |
Operation AxisServo ONJOFF = = i | {
et ] | pasc st : . ‘
306 Speed —
v | ¥
Far: P - Acceleration Time... | 1000 ms [1000ms | 1000 ms [—
Deceleration Time....| 1000 ms [1000ms | 1000 ms [
o Cr—r s —r e —
Application Setting

(4) When the Motion CPU is in test mode, all test

function tool buttons are enabled.

Press the button to turn the servo ON for
all axes.

(5) On the JOG operation setting screen, select "Each

operation axis is set separately (Start
Simultaneously)" in "Setting Target" of the operation
setting. Remove the check marks for the axes other
than axis 1 of the "Target Axis".

When setting the JOG speed of "Basic Setting" to
500.00 mm/min, clicking on the button or
the button keeps the JOG operation going
while you keep pressing the button.

If you remove the check mark for "Operate only in
the forward/reverse button hold", the JOG operation

continues until you click the or

button.

o (6) The axis 2 and 3 carry out the JOG operation in a

Software Stroke Limit
©vad LmEd (] Operate only in the forward/reverse button hold
Hardware Stroke Linit < Forward ] [ P Reverse ] ‘ B s ‘ [ I Rapid Stop
= e Rapid stop s performed by SHIFT key.
-
= S e
[ i 5 5 ; =
Md. 1004:Error 0 0 0 —
— s : : =
Test Mode Host Station No.2 3E10  RI6MT
Test - MT Develop
Project Test Online Help
Operation Ready 306 peration | I I ]
e N s
Setng Torcet | =
Ttem s 1 I Axis2 I A 3 I
Target Axis i | |
106 Speed T T —
- Acceleration Time... | 1000 ms | 1000 ms | 1000 ms =
DecelerationTime...| 1000 ms [1000ms [1000ms =
| Rapid StopDecel... |1000ms [1000ms [1000ms —

Software Stroke Linit

|5 Application Setting

e (] Operate orly i the forwardjreverse button hold
Hardware Sroke Limt ) ] [ s | [
e OBz Rapid stop s performed by SHIFTkey.
Tool
st sz 3
M. 20:Feed Curent V... |2575.6 um 2568.3um 75757 m —
2 Tuing . 1003w o o o —
Md. 1004:Error 0 0 0 —
Wooa . 1019:5ervo Alarm 0 o o —
| Test Mode Host Station No.2 3E10  R16MT

U

similar manner to axis 1.

(7) When Jog operation is checked for all axes, test of JOG operation is now complete.
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9.8.2 Proximity dog type home position return execution

This carries out the operation of home position return using a dog in the test mode.
B === (1) Click the Home Position Return tab.

Project Test Online Help

setngTaret |

Operation Ready e =0 e e
Sy T— e i

]
[
I

o00ms [ 1000ms

1000ms [1000ms

1000ms [1000ms

[1000ms

Software Stroke Linit

- (] Operate oy i th forwardjreverse button hod
Hardvare Stroke Lint drowad | [ prewe || Bsee | [ v
i o Rapid stop isperformed by SHIFT key.
e
8 Servoerior
= = ) s
Md.20:Feed Current V... |2575.6 um 12568.3 pm 7575.7 ym —
T Tuning Md. 1003:Warning 0 0 0 —
. 004 Eror o o o —
Hoow 1. 1019 Servo Ao —
| Test Mode Host Station No.2 3E10  RI16MT

U

Test - MT Develop:

Project Test Online Help

(2) A Home Position Return setting screen appears.

ey,

PR—— st s e As for the axis with its "Target Axis" checked, click
- the causes this axis home position return.
H"E'"";k! Axis 2 and 3 are possible of home position return
[ rewe ]) [ mw (proximity dog type) because the dogs are in active.

Home Position Return Data

However, it is not possible to return both Axis 2 and
3 simultaneously.

Monitor

Ttem Aus 1 AsZ

A3

14d.20:Feed Current V... |2575.6 um 2568.3um

R || 2o

_-W'ﬂ'mﬂﬂmpE 2 o

(3) Press the button to turn the servo OFF

Operation Axis Servo OM/OFF for all axes.

Axis Mo, 1 2 3

Target Axis

Click!
Servo ON | Servo OFF

Go to next page
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Test - MT Developer2

X

_"‘-I The test mode is canceled.

¥’ The servo ON/OFF status of each axis changes
as all-axes servo ON command and servo OFF
command of each axis change.

Click!

| ——

(4) Closing the Test window calls up a message box
that prompts you to confirm whether resetting the
test mode. Press the button.

This completes the test operation.

9.9 Demonstration Machine Operation

9.9.1 Operation
Servo motors are run and servo motor operation is monitored with MT Developer2.
Set the PLC CPU and Motion CPU RUN/STOP switch to "RUN".

[Servo ON]

The servo status for axis 1 to 3 changes to ready.

Press at the demonstration machine operation panel.

Demonstration machine

operation panel

Servo ON
M1000

[JOG operation execution]

Demonstration machine operation panel (GOT)

Feed current value

Speed setting

Press || JOG/home position return || at the demonstration
machine operation panel.
Press || JOG/home position || at the JOG/home position
return operation panel to turn ON the running lamp.
JOG operation is possible while the JOG operation
buttons are ON.

Item Condition
Control axis Axis 1 Axis 2 Axis 3
Forward rotation | Forward rotation | Forward rotation
JOG operation (M1011) (M1013) (M1014)
command input | Reverse rotation | Reverse rotation | Reverse rotation
(M1010) (M1012) (M1015)

V7

Go to next page
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[Home position return execution]

Axis 1 uses data set type 1 and Axes 2 and 3 use proximity dog type 1

* Press Home position return : Movement starts in the home

Press || JOG/home position return || at the demonstration machine operation panel.

Press || JOG/home position || at the JOG/home position return operation panel to turn ON the running lamp.

. Operation is as follows.

position return direction.

Axis 1 home position return

K 1 : Real
1 ZERO
Axis 1

h 020
; MI0Z21
oy PLS  position
lewitch raturn
lrome: trizeer
jposition-
1021
| FATO2Z
s 1
Home SET  tome
fposition position
freturn retum re
Jbrieser
UZET¥G516
f TTOZE
e 2
lccep tance of SET  home
[pds 2 start position
retum ret:

Ao

The axis 1 current value becomes -5.0 mm.

Axis 2 home position return

[Servo program start request

s 3
SET  home
position
retum re-
MI022 USETHGETE0
— +

K 2 : Real
1 ZERO
Axis 2

[ ‘ HaET 7 ) MI020 D020
Campleted Completed

facie 1 Acceptance of DPSVST device  status

lharne: axis start

fposition

Iretum re--

10

The axis 2 current value becomes -5.0 mm.

Axis 3 home position return

K100
ouT

WTO2Z

s 1
harne

RST

K 3 : Real
1 ZERO
Axis 3

position
retum re-

[Servo program start request

WMioza USEIRGETAd
t 1t {

— HEET 77 3 Mi0aZ | Daoaz
Completed Completed

s 2 Acceptance of DP.SVST device  status

lrorne ais 2 start

lposition

Iretum re--

position
retum e

MIO24 USETHGETEZ
— 3t

[ [ HEET 73 K3 MioGE | Daoaa
Completed Completed

fxis3  Acceptance of DPSVST device status

horne axis start

position

retum re:

e
Axis 3
RST hore
position
retum e

Speed setting Feed current value

Axis 2 W ’W D642
Axis 3 ’W ’M17 D644

The axis 3 current value becomes 0 mm.

POINT

Checks to be performed when there is no movement

* Are the servos ON?

» Are the PLC CPU and Motion CPU switches set to "RUN"?
* Is the Motion CPU in test mode? (If in test mode, cancel.)
» Has an alarm occurred? (If so, eliminate the cause.)
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[Standby point positioning]

Press || Positioning control || at the demonstration machine operation panel.

(1) Press " Positioning operation || at the Positioning operation screen to turn ON the running lamp.

(2) Pressing the standby point causes axes 1 and 2 to position themselves at address (0) of the .

[Pos ControlMain] program (Motion SFC program No. 10)

[ Pos ControlMain ]

TN )
[G 100] [G 101] <
//Mode selection switch check //Standby point positioning start " ; "
| M6801 MO*IM2001*IM2002 ,\f(t)ir(‘;’ﬁypo'”tpos called when
- | | M2001 (axis 1 start accept flag) = OFF
Speed change StandbyPointPos M2002 (axis 2 start accept flag) = OFF

T <

[StandbyPointPos] program (Motion SFC program No. 20)

[ StandbyPointPos j

[F200]

//Switch LED ON

SET M10

[K20: Real axis]

1 ABS-2 (Vector-speed)
Axis 1, 0.0 ym ...Servo program No. 20 executed.
Axis 2, 0.0 pm (2-axis linear interpolation)
Vector speed 2000.00 mm/min
Dwell 100 ms

—~_

Go to next page
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From previous page

WV

[Positioning control main]
[Point selection] [Specify address indirect]

Execute [Point selection]
Enter either 30, 31 or 32 into the D2000 and turn on the|IPositi0n selection||from the operation panel of
the training machine. And the axis 1 positions itself while following the locus of [Point selection].

The positions corresponding to the data input are as follows.
30: 40mm, 31: 80mm, 32: 120mm

Execute [Specify address indirect]
Enter the data into the D2000 and turn on thelllndirect specification||from the operation panel of the
training machine. And the axes 1 and 2 position themselves according to the [Specify address indirect].
Both axes 1 and 2 move over to the positions that you have entered into the D2000.

(Example) if D2000 = 70, (axis 1, axis 2) = (70, 70)
Axis 2

(Random position)

[Specify address indirect]
Specify address by "value specification" (unit: mm).

[Standby point positioning]
(Same value for axis 1 and 2 addresses)

Standby Point

-5 mml/ (©,0) 40mm 80 mm 120 mm
? | | | :
=5 mm T T T Axis 1
Home position‘b (30) (31) (32)

[Point selection]
Select points by "value specification”.

Go to next page
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From previous page

[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 home position return, circular interpolation,
or during deceleration. A minor error will occur.)

v

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
1:  Click the monitor icon on the toolbar.

Project Edit Fcnckl'place View

I N agfrjﬁ)(-!r-ﬂo tor
v

T = 2:  The monitor starts up.

g = & =¥ X}
Ao Monitor orpe: s Gomria =] rovsueifor =] D temsecn | P8 dcson

o et M7 [ mes
a207eedCornt Vi 25870 e73m 7573 m
i 1020evaen Cot

S

2 puse “Loube 0puse

1005 Ecects Progam |0 106 206

Execute Servo Insruction | ZERO R0

ontrl ode Poston Ctl Mode  Postion Cil Wode Postion Cu. Mode
i o o o

Md.1004:Eror o 0 0

Md.1005:5erv0 Enor o o o

C6.1110:06 Speed Reg. | 100.00 mmmn 2000 mewymn 1000.00 e

st.1066:7er0 Pass

oFF(2407) OFF(M2427) OFF(2147)
5t.1068:5erv0 . Detect. | OFF(M2408) OFF(M2428) OFF(2448)

t.1070:Homs poston
B oFF(2410) OFF(M2430) OFF(2450)

o)
o)
stissoras |orienn  omwass) o
coddvson Gorend k) omoe20)  osrzai)
Comna ™o Jommey omea)  omusaen) (51 5oy o A0S0 |
. orrz3s) oreaass) B n—
2o oeee 0l ot 229 e 80

[ Lotestseffogrosicror Cde 60|
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(2) Stopping/starting the monitor

ol i1 [ Em— 1: To stop the monitor, click the "Stop Monitoring"
Click! Iments¥woric button on the Monitor screen toolbar.
K (C)

B Axis Monitor - MT Developer? ...

!

Monitoring" button on the Monitor screen toolbar.

_ _ e —— 2: To start the monitor again, click the "Start
ﬂ Axis Monitor - MT Developer2 ...!Click! ments¥wor

. . Start Monitorin
Axis Monitor  Monitor Type : Imcis {DLE

(3) Motion CPU error batch monitor

i 1:  Click the "Motion CPU Error Batch Monitor" button
L AGlicki 2nitor - MT Developer2 % on the Monitor screen toolbar.
- —c

Poas | Motion CPU Error Batch Mu:-nit-:-rﬁ

7

TR - e ST : = 2: The Motion CPU Error Batch Monitor appears.

iG] Gl g

Motion CPU Error Batch Monitor
Motion Error Histary o Hotory e

Erorbrogran | Erorprooam
o.60) o

POINT

By using the Motion CPU Error Batch Monitor, all Motion CPU error information is displayed on the
monitor.
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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
Click! 1:  Click the "Monitor Mode" button at the Program

. Editor screen.
;l 24 Eﬂ g _

Monitor Mode| =

e

] 2: The Motion SFC program changes to monitor

mode.
F1oo B Executing
E™: Stopped
| | | [98: Taking break
(S | |ee | | | EN BIuc): Active
| | | _(Red)z Awaiting parallel connection

HFqnt selection || HSpeuowd Ind ||

3: By clicking the "Edit Mode" button at the Edit
Program screen, the mode changes to edit mode.
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(2) Program List Monitor

Displays the program start and stop statuses in a list.
1: Click the Program List Monitor button.

x | Program List Monitor

-
Bt Program List Monitor M

2: The Program List Monitor appears.
(El: Executing
H. Stopped

- Double-dicking & motion SFC *
program causes its monitor
window to open.

MNa. | Program Mame

1 All ax servo OM
10 Pos ControlMain
20 StandbyPointPos
30 Point selection

40 SpedfyAdd Ind

(22 B R R
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(3) Specific step monitor
Values for devices used at selected steps can be monitored.

Tools Window Help

1: Click the Specified Step Monitor button.

2: Click the step to be monitored.

Foint selection

V

e 3: Values for devices at specific steps can be
[6102] Previous Page | | Next Pae | monitored.
Device/Label | value [ pata Type [ Device
M1 o Bit M1
M2001 o Bit M2001
D2000 0 Word[Signed)] D2000
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9.10 Exit Operation
9.10.1 Exiting MT Works2

(1) Click [Exit] on the [Project] menu.

rﬁ MELSOFT MT Developer2 ...@m
{| Project | Edit Find/Replace View Check/Conv
il [ New... Ctri+N
'B Open... Ctrl+0
- Close
|L B save Ctri+5
B Save As...
Compress/Unpack »
31| Delete...
Verify...
Change Type...
Object v

System Parameter Diversion...

Divert File »

Save as MT Developer Format Project...

Security 3

£ Page Setup...
4| Print... Chrl+P

The Latest File

Click!

Iﬁ (2) If any changes have been made to setting data, a
Ll message appears to confirm whether to save the
project.

i [ Yes ]
ii Do you want to save the project? Click the [¥es] button.

Click!

Yes Mo Cancel
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9.10.2 Exiting GX Works3

(1) Click [Exit] on the GX Works3 [Project] menu.
125 MELSOFT GX Works3 ...strator\Documents\motiony

EProject Edit Find/Replace Convert View C
i [ New.. Ctrl+N
Open... Ctrl+0

Close

Save Ctrl+S
Save As...

Delete...

Project Verify...

Project Revision »
Change Module Type/Qperation Mode...

Data Operation »
Intelligent Function Module 3
Open Other Fermat File 3
Library Operation 3
Security 3
Printer Setup...

Page Setup...

Print Preview...

Print... Ctrl+P

Recent Projects(K) »

Click!

r (2) If the project has not been saved, a message
B — appears to confirm whether to save the project.
Click the button.

; I«_\ Do you want to save the Project?

Click!

[ ves | Noe || Cancel
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9.11 SFC program list

[All ax servo ON] program No. 001

[ All ax servo ON ]

[F 0]
/[Positioning program start
850

#Po

IFB1
[G 10]
JIAll axis servo ON command
M6550
[F 10] [F 15]
1/IAll axes servo ON /IAll axes servo OFF
SET M2042 RST M2042
[G 15] [G 16]
/IServo being ready? /IServo being ready?
M2415*M2435*M2455 IM2415*IM2435*IM2455
IFEA

1" |

[Pos ControlMain] program No. 010

[ Pos ControlMain ]

[F 100] ‘

/lLamp ON
SET M9

H Speed change H

e |

[Go to next page I\ ]

IFB1 ‘

G 100] G 101]
/Mode selection switch check JiStandby point positioning start
IM6801 MO*IM2001*1M2002

CLR -
h Speed change H H StandbyPointPos H
IF 101] [G4095)
//Lamp OFF /IProgram completion & start accept return wait dummy
RST M9 NOP

[G 102)
JIPositioning at selected point start
M1*1M2001*(D2000>=K30)*(D2000<=K32

Point selection H

[G4095]
I/Program completion & start acoept return wait dummy

[Go to next page [ ]

IFE1
i |
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[To Figure [@below]

G 103]
J/Address variable positioning start
M2*IM2001*IM2002

H SpecifyAdd Ind H

[G4095]
U/Program completion & start accept return wat dummy
NOP

(G 104]
JiContinuous positioning (1) start
M3*IM2001*IM2002

Continuous Pos 1 H

[G4095]
U/Program completion & start accept return wait dummy
NOP.

(G 105]
JiContinuous positioning (2) start
M5*IM2001*IM2002

Continuous Pos 2 H

[G4095]
U/Program completion & start accept return wait dummy
NOP.

[To Figure [Bbelow]

[G 106]
/[Teaching playback operation start
M6*1M2001*IM2002

TeachingPlayback H

[G4095]
I[Program completon 8 start accept retur it dummy

[G 107]
/I Fixed feed start
M7*IM2001

H Fixed feed

[G4095]
IIProgram completon & start accept return wait dumimy

[StandbyPointPos] program No. 020

[ StandbyPointPos ]

[F 200]
/ILamp ON
SET M10

[K20: Real axis]
1 ABS-2 (Vector-speed)

Axis 1

LAddress 0.0 um

Axis 2

LAddress 0.0 pm

Vector speed 2000.00 mm/min

Dwell 100 ms
[G4095]

/IProgram completion & start accept return wait dummy
NOP

[F 201]
/ILamp OFF
RST M10

( )
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[Point selection] program No. 030

[ Point selection j

[F 300]
/lLamp ON
SET M11

IFB1 ‘

[G 300]
/When input value = 30
D2000==K30

[K830: Real axis]
1 ABS-1

Axis 1

LAddress 40000.0 pm

Speed 5000.00 mm/min
[G4095]

//Program completion & start accept return wait dummy
NOP

IFE1 [

[G 301]
/IWhen input value = 31
D2000==K31

[G 302]
/IWhen input value = 32
D2000==K32

[K31: Real axis]
1 ABS-1

[K32: Real axis]
1 ABS-1

Axis 1

LAddress 80000.0 pm

Speed 3000.00 mm/min
[G4095]

/IProgram completion & start accept return wait dummy
NOP

Axis 1

LAddress 120000.0 pm

Speed 1000.00  mm/min
[G4095]

/IProgram completion & start accept return wait dummy
NOP

[F 301]
//Lamp OFF
RST M11

( o )

[SpecifyAdd Ind] program No. 040

( SpecifyAdd Ind )

[F 400]

//[Lamp ON

SET M12

/IFor address designation (32 bit)
D2020L=D2000L*K10000

[K40: Real axis]
1 ABS-2 (Vector-speed)

Axi
LAddress D2020 pm

LAddress D2020 pm
Vector speed 1000.00 mm/min

[G4095
/IProgram completion & start accept return wait dummy
NOP

[F 401]
/lLamp OFF
RST M12

( )
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Chapter 10 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

Synchronous encoder
axis parameters

Synchronous encoder axis |

I Synchronous parameters |

r
' |
' |
! |
' |
1 m
1 I
' I
' |
i |
' |
' | |Command generation|| '

! I .
" axis parameters  |p==e 1 Main shaft module

i 1

! |

' |

' |

i 1

! |

' =

' |

' I

i |

L

Command generation axis Input axis Main shaft Main shaft gear

1
(main shaft main) composite gear ‘
1

Servo input
axis parameters

Servo input axis

Input axis module Input axis
- -———-1 1 . (main shaft sub)

Main
shaft clutch
—J

1Speed —I Speed change

ichange 1 gear module
\gear J

Synchronous encoder
axis parameters r=

Synchronous encoder axis Auxiliary_ Auxiliary| | opeed || . _TTpo - .
shaft slhztiﬂh z
- jgear cluteh Auxiliar
Command generation shaft y | Auxiliary axis

O composite | module

“ms

Command generation axis

1 Speed _I Speed change

I
I
|
|
e
L
| n
| n
L
-
L
L
| L
axis parameters  |[[==e !
L
L
L
I n
L
L
L
—?- 1
|
|
|

Servo input
axis parameters - o] < 'change gear module
1 [} 1
! Servo input axis ! Auxiliary - ) J Cam data
ettty ! shaft - -
Auxiliary axis Speed change|_ i —| Output axis
i Cam p <
module gear module module «
|_ Output axis J
-— - - -
NEEEREEEEEEEEEEEEAEEEEEAEEEEEEEEEE.
L] 1 | ]
[ | I r— 1
| i Synchronous encoder Command generation Servo input i |
! axis parameters axis parameters axis parameters !
i Synchronous encoder axis Command generation axis Servo input axis i
I I
Input axis module
POINT

* Input axis module can be set to one of servo input axis, command generation axis or synchronous encoder axis.

» Speed change gear can be arranged on two of main shaft side, auxiliary shaft side or after composite
auxiliary shaft gear.

» Set the travel value of input axis module so large as possible to prevent the speed fluctuation of output axis
module in the synchronous control. If the travel value of input axis module is small, the speed fluctuation of
output axis module may occur depending on the setting for synchronous parameter.

« All synchronous control monitor data, and the rotation direction of the main shaft main input axis, main shaft
sub input axis, auxiliary shaft, output axis (cam axis feed current value) can be monitored in the
MT Developer2 synchronous control image screen.
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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 R16MTCPU.)

Classification

Name

Parts

Maximum number of usable

Number per module

Number per axis

Servo input axis - 16 -
Command
. . . - 16 -
Input axis module generation axis
Synchronous
: - 12 -
encoder axis
Main shaft main ”@j) 16 ]
input axis )
Mgm shaft sub input E 16 1
axis =
Main shaft module | Composite 16 1
main shaft gear
Main shaft gear 16 1
Main shaft clutch $ 16 1
Auxiliary shaft axis 16 1
=
Auxiliary shaft gear & 16 1
Auxiliary axis
module
Auxiliary shaft clutch %.D: 16 1
Composite auxiliary
16 1
shaft gear
Speed change gear
module Speed change gear 32 2
Output axis module | Output axis 16 1
Cam data Cam data - Up to 1024 -
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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 (R16MTCPU/R32MTCPU).
Symbol Setting item Setting details Setting value Load cycle | Default | Device No.
Sets the current 0 Disable
1: Feed current value
Servo input axis value type from 2: Real current value
Pr.300 which the servo input | 0 -
type . . 3: Servo command
axis input value is value When
generated. 4: Feedback value power
: - turned ON
Servo input axis fritolét%?:ormmg
Pr.301 | smoothing time ng . 0 to 5000 [ms] 0 [ms] -
processing for input
constant
values.
Servo input axis Sets the time to
Pr 302 phase advance or delav the -2147483648 Operation 0 [us] D14600+2n
: compensation el y to 2147483647 [us] |  cycle HSI'| D14601+2n
advance time P ’
(S;aerl]’qu)l(?spu:]:zles Sets the time to
Pr.303 p. reflect phase 0 to 65535 [ms] 10 [ms] -
compensation .
; compensation.
time constant
0: No rotation When
direction restriction power
Servo input axis | Set if restricting the 1: Permit only when turned ON
. o ) current value is
Pr.304 | rotation direction | input travel value to . o 0 -
L . S increase direction
restriction a single direction. . .
2: Permit only when
current value is
decrease direction
10.1.4 Command generation axis
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.
Lo . . . Load .
Symbol Setting item Setting details Setting value cycle Default | Device No.
Command Enables/disables the | | .
) . 0: Disable
Pr.340 | generation axis | used command : 0 -
. ) . 1: Enable
enable setting generation axis.
0: mm
Comma.nd . Sets the command 1:inch
Pr.341 | generation axis . . . ) When 3 -
. . generation axis unit. | 2: degree
unit setting ) power
3: pulse
turned
-2147483648 to ON
Command 2147483647
. . Sets the command .
Pr.342 generation axis generation axis (when degree: 0 )
’ upper stroke 0 to 35999999)

limit

upper stroke limit.

[Command generation
axis position unit]™
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Load

Symbol Setting item Setting details Setting value cycle Default | Device No.
-2147483648 to
Command Sets the command 214_7483647
. . : . (when degree:
Pr.343 | generation axis | generation axis 0 -
- L 0 to 35999999)
lower stroke limit | lower stroke limit. .
[Command generation
axis position unit] !
Pr344 | 9 9 . - [Command generation 100 -
command command in-position . " Y
. I axis position unit]
in-position range | range.
Sets whether to
perform positioning
Comma'nd . control at a speed 10 When
generation axis . A
. times the command | O: Disable power
Pr.345 | degree axis . : 0 -
. speed setting value | 1: Enable turned
speed 10 times
. . when the command ON
designation ) . .
generation axis unit
is degree.
Command Sets the command 0: Disable
) . : . 1to 2147483647
Pr.346 | generation axis | generation axis . 0 -
length per cycle | length per cycle [Command generation
gih per cy gih per cycle. axis position unit]
Sets the speed limit
Pr.347 g XIS | P ning [Command generation 20000 -
JOG speed limit | operation for a . Y
. axis speed unit]
value command generation
axis.
Sets the No. of the
Command parameter block
) . When
generation axis | used when startin
Pr.348 | JOG operation performing JOG 1to 64 JOGg 1 D14682+4n
parameter block | operation for a :
. . . operation
designation command generation
axis.
Sets the bit device
Command .
. . used to permit
generation axis )
; acceleration/ . . .
Pr 349 acceleration/ deceleration time Bit device ) Optional
' deceleration (X,Y, M, B, F, UO\G) device
. changes when
time change requesting a speed
enable device™ q gasp
change.
When
Command )
eneration axis Sets the word device power
Pr 350 gcceleration used to set the Word device turned ) Optional
' . acceleration time (D, W, #, UO\G) ON device
time change
e change value.
value device
Cg;g;?;;i axis Sets the word device
Pr351 geceleration used to set the Word device ) Optional
' deceleration time (D, W, #, UO\G) device

time change
value device™

change value.
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Load

Symbol Setting item Setting details Setting value cycle Default | Device No.
Set.a word d.eV|c'e for At the
Command setting the direction .
eneration axis | of positioning at the time of
9 P ng & Word device starting Optional
Pr.352 | when degree time of positioning (D, W, #, UC\G) U - device
ABS directional | control of the o o Fr)am
setting device™ | absolute method for P 94
the degree axis.
Command .
) . Set a word device for . . .
Pr353 generation axis setting the override Word device Operation ) Optional
' override ratio . (D, W, #, UO\G) cycle device
. . ratio.
setting device
*1. Command generation axis position unit
*2. Command generation axis speed unit
*3. This setting can be omitted.
*4. During the fixed-pitch feed control, the value of the device that is indirectly set up at the time of changing
positioning address is retrieved again.
10.1.5 Synchronous encoder axes
Use if driving input axes with input pulses from externally connected synchronous encoders.
Symbol S?nmg Setting details Setting value Load Default | Device No.
item cycle
0: Disable
1: Via module
Sets the type of 101: Via servo amplifier
synchronous -
. (Connected servo amplifier
encoder axis . .
Axis No.: 1 to 32)
used. g .
201: Via device
Synchronous | « Sets the master : .
. - g 301: Master CPU servo input
Pr.320 | encoder axis CPU input axis if ! ) ) 0 -
tvpe using as a slave axis (Axis No.: 1 to 32)
yp ga 3 401: Master CPU command
CPU with multiple . . : )
. generation axis (Axis No.:
CPU high speed 110 32)
synchronous 501: Master CPU
control. .
synchronous encoder axis
(Axis No.: 1to 12) When
Control unit power
. turned
0: mm
» Sets the 1:inch ON 3
synchronous 2: degree
encoder axis unit. 3: pulse
» The position unit
is set in the "x1 to | No. of position decimal point
Synchronous |4 - [control unit]" | digits 0
Pr.321 | encoder axis range Oto9 -
unit setting ge- .
* The speed unit is Speed time unit
set in the "x1 to 0: sec 0
107° [control 1: mm
unit/s, or control
unit/min]" range_ NO. Of Speed deCimal pOint
digits 0
Oto9
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Symbol Sgttmg Setting details Setting value e Default | Device No.
item cycle
Sets the numerator
ncoder s | synevonous. | 214748364810
. y , 2147483647
Pr.322 | unit encoder axis : 1 -
. [Synchronous encoder axis
conversion | encoder pulses to i e
position unit]
numerator synchronous
encoder axis units.
Sets the
denominator for
Synchronous .
. | converting
encoder axis svnchronous 1
Pr.323 | unit y ; 1 to 2147483647 [pulse] When -
, encoder axis power | [pulse]
conversion encoder pulses to
denominator turned
synchronous ON
encoder axis units.
encoder x| synchronous 1o 2147483647
Pr.324 y . [Synchronous encoder axis 4000 -
length per encoder axis length " L2
position unit]
cycle per cycle.
Synchronogs Set if performing
encoder axis smoothin
Pr.325 | smoothing ng . 0 to 5000 [ms] 0 [ms] -
time processing for input
values.
constant
Synchronous
b1 326 eﬂggger e ;Q’j\tlsa:;ee t(';:‘j;; the | 2147483648 to Operation | o | D14820+10n
: P . y 2147483647 [us] | cycle HS! 1 D14821+10n
compensation | phase.
advance time
Synchronous
Eg;ogiirsam Sets the time to 10
Pr.327 reflect phase 0 to 65535 [ms] -
phase ; [ms]
) compensation.
compensation When
time constant power
0: No rotation direction turned
Synchronous 4 ON
! . _ restriction
encoder axis | Set if restricting the . )
: ) 1: Permit only when current
Pr.328 | rotation input travel value to . A 0 -
L . S value is increase direction
direction a single direction. . .
e 2: Permit only when current
restriction

value is decrease direction
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Symbol

Setting
item

Setting details

Setting value

Load
cycle

Default

Device No.

Pr.329

Synchronous
encoder via
device
resolution

+ Sets the type of
synchronous encoder
axis using
synchronous encoder
resolution when the
synchronous encoder
axis type is
synchronous encoder
via device.

« If 0 is set, processing
is performed with the
synchronous encoder
via device input value
as a 32-bit counter.

0 to 2147483647 [pulse]

Pr.331

Input/
output No.

If the type of the
synchronous
encoder axis is via a
module, set the /O
number of the
module that is
assigned to the high
speed counter.

» Set in hexadecimal
notation.
HO0000 to HOFFO
*: Set by multiple of 16.

Pr.332

CH No.

If the type of the
synchronous
encoder axis is via a
module, set the
channel number of
the module that is
assigned to the high
speed counter.

1to 2

When

[pulse]

power
turned
ON

0000h

10.1.6

(=)

*1. Synchronous encoder axis position unit

Main shaft main input axis
This is the input axis at the main shaft module main side. This is the reference for the main
shaft position.

Symbol Sfettlng Setting details Setting value G Default| Device No.
item cycle
0: Disable
1to 32:
. . Servo input axis
Pr.400 | input L . Command 9 0 [D15000+150n
; shaft input main . (e synchronous
axis No. side generation axis control
’ 801 to 812:
Synchronous
encoder axis
*1.  With the R16MTCPU, the 1 to 16 range is valid.

*2. With the R16MTCPU, the 201 to 216 range is valid.
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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.

5

Symbol S?ttmg Setting details Setting value s Default| Device No.
item cycle
0: Disable
1to 32:
. . Servo input axis
Pr.401 | input -al Command 9 | 0 |D15001+150n
. shaft input sub . Lo synchronous
axis No. side generation axis control
’ 801 to 812:
Synchronous

encoder axis

*1.

With the R16MTCPU, the 1 to 16 range is valid.

*2. With the R16MTCPU, the 201 to 216 range is valid.

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.

Symbol Setting Setting details Setting value Load | pofault| Device No.
item cycle
« Setin
hexadecimal
notation.
HOOO O
Selects the input LMain input
Main shaft | value composition method Oberation
Pr.402 | composite | method from main 0: No input | ~P 0001h |D15002+150n
. . 1: Input + cycle
gear input axis and sub 2: Input -
input axis. '
Sub input
method
0: No input
1: Input +
2: Input -

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.

K

Setting

Load

Symbol| . Setting details Setting value Default| Device No.
item cycle
Pr.403 le?t oqr | Sets the main shaft | 2147483648 to ,  |D15004+150n
' gear | year numerator. 2147483647 | When D15005+150n
numerator ;
starting
Main shaft . synchronous
Sets the main shaft control D15006+150n
Pr.404 g::gminator gear denominator. 1102147483647 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 S?ttmg Setting details Setting value e Default| Device No.
item cycle
» Set in hexadecimal
% notation.
HOO OO
T%ON control mode
0: No clutch
1: Clutch command
ON/OFF
2: Clutch command
leading edge
3: Clutch command
trailing edge
4: Address mode
. 5: High-speed
Main input request
shaft Sets the clutch L—> OFF control mode | Operation
Pr.405 | clutch ¥ * controt mode | 2P 0000h |D15008+150n
control method. 0: OFF control cycle
control disabled
setting 1: One shot OFF
2: Clutch command
leading edge
3: Clutch command
trailing edge
4: Address mode
5: High-speed
input request
L——>High-speed input
request signal 00
to 3F:
Signal 1 to 64
High-speed input
request signal
Main 0: Current value after
zlr:f:(f:th Sets the clutch cc;ranrposne main shaft S\tlzt;tie:
Pr.406 reference 9 9 | 0 |D15009+150n
reference 1: Current value per synchronous
address. ;
address cycle after main shaft control
setting gear
+ Sets the address
for turning ON
the clutch when
in address mode.
(The setting is
invalid when in
Main other than -2147483648 to
shaft address mode.) 2147483647 (o tion D15010+150n
Pr.407 « If other than "0 to | [Main input axis position 0
clutch ON ) o ; cycle D15011+150n
(cam axis length | unit™, or cam axis cycle
address " o
per cycle -1)", unit]
the clutch is
controlled after
converting to the
"0 to (cam axis
length per cycle
-1)" range.
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Symbol

Setting
item

Setting details

Setting value

Load
cycle

Default

Device No.

Pr.408

Travel
value
before
main
shaft
clutch ON

» Sets the travel
value until the
clutch is actually
turned ON after
the clutch ON
conditions are
established.

+ Set a positive
value for
movements in
the increase
direction, and
negative value
for movements
in the decrease
direction.

-2147483648 to

2147483647
[Main input axis position
unit™, or cam axis cycle
unit?]

When
clutch ON
conditions
established

D15012+150n
D15013+150n

Pr.409

Main
shaft
clutch
OFF
address

+ Sets the address
for turning OFF
the clutch when
in address mode.
(The setting is
invalid when in
other than
address mode.)

* If other than "0 to
(cam axis length
per cycle -1)",
the clutch is
controlled after
converting to the
"0 to (cam axis
length per cycle
-1)" range.

-2147483648 to

2147483647
[Main input axis position
unit™?, or cam axis cycle
unit™]

Operation
cycle

D15014+150n
D15015+150n

Pr.410

Travel
value
before
main
shaft
clutch
OFF

» Sets the travel
value until the
clutch is actually
turned OFF
after the clutch
OFF conditions
are established.

» Set a positive
value for
movements in
the increase
direction, and
negative value
for movements
in the decrease
direction.

-2147483648 to

2147483647
[Main input axis position
unit™®, or cam axis cycle
unit™]

When
clutch OFF
conditions
established

D15016+150n
D15017+150n
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Symbol S?ttmg Setting details Setting value Load Default| Device No.
item cycle
0: Direct
1: Time constant
method (index)
2: Time constant
Main method (linear)
shaft Sets the clutch 3: Slippage amount
Pr.411 | clutch smoothing method (index) 0 |D15018+150n
smoothing | method. 4: Slippage amount
method method (linear) Wh?"
5: Slippage amount starting
method (Linear: synchronous
following amount of control
input)
Main Sets the
shaft S
clutch smoothing time
Pr.412 . constant if time 0 to 5000 [ms] 0 [ms] |D15019+150n
smoothing
. constant method
time smoothin
constant 9
. Sets the slippage
Slippage | o int when the | 0 to 2147483647
amount at . . S . i When
. clutch is ON if [Main input axis position . D15020+150n
Pr.413 | main . 1 ; starting 0
slippage amount | unit™, or cam axis cycle D15021+150n
shaft oo clutch ON
method unit™]
clutch ON .
smoothing.
Slippage | Sets the slippage
amount at | amount when the | 0 to 2147483647 When
Pra14 main clutch is ON if [Main input axis position | starting 0 D15022+150n
’ shaft slippage amount | unit™, or cam axis cycle clutch D15023+150n
clutch method unit™] OFF
OFF smoothing.

*1.
*2.

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.

Main input axis position unit
Cam axis cycle unit

Symbol S_ettlng Setting details Setting value e Default| Device No.
item cycle
| 0: Disable
'@' 1 to 32:
_—N Servo input axis" When
Auxiliary Sets the auxiliar 20110 232: startin
Pr.418 | shaft ) rary Command 9 | 0 [D15024+150n
No shaft input axis No. generation axis™2 synchronous
’ control
801 to 812:
Synchronous
encoder axis

*1.

With the R16MTCPU, the 1 to 16 range is valid.

*2.  With the R16MTCPU, the 201 to 216 range is valid.

10-11




10.1.12 Auxiliary shaft gear
The auxiliary shaft travel value is converted with the set gear ratio and transferred.

-

Symbol S.ettmg Setting details Setting value e Default| Device No.
item cycle
o an0 | ol | Sets the audliany | 5147483648 to . |p15026+150n
: g 9 2147483647 | When D15027+150n
numerator | numerator. starting
Auxiliary Sets the auxiliary synchronous
control D15028+150n
Pr.421 shaftggar shaft gear 1to 2147483647 1 D15029+150n
denominator | denominator.

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.

U+

Symbol

Setting
item

Setting details

Setting value

Load
cycle

Default| Device No.

Pr.422

Auxiliary
shaft
clutch
control
setting

Sets the clutch
control method.

» Set in hexadecimal

notation.
HOOO O

T% ON control mode

0: No clutch

1: Clutch
command ON/
OFF

2: Clutch
command
leading edge

3: Clutch
command
trailing edge

4: Address mode

5: High-speed
input request

L—> OFF control

mode

0: OFF control
disabled

1: One shot OFF

2: Clutch
command
leading edge

3: Clutch
command
trailing edge

4: Address mode

5: High-speed
input request

——> High-speed input
request signal 00
to 3F:

Signal 1 to 64
High-speed input
request signal

Operation
cycle

0000h [D15030+150n
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Symbol

Setting
item

Setting details

Setting value

Load
cycle

Default

Device No.

Pr.423

Auxiliary
shaft
clutch
reference
address
setting

Sets the clutch
reference address.

0: Auxiliary shaft
current value

1: Current value per
cycle after auxiliary
shaft gear

When
starting
synchronous
control

D15031+150n

Pr.424

Auxiliary
shaft
clutch ON
address

» Sets the address
for turning ON
the clutch when
in address mode.
(The setting is
invalid when in
other than
address mode.)

« If other than "0 to
(cam axis length
per cycle -1)",
the clutch is
controlled after
converting to the
"0 to (cam axis
length per cycle
-1)" range.

-2147483648 to

2147483647
[Auxiliary input axis
position unit™, or cam
axis cycle unit?]

Operation
cycle

D15032+150n
D15033+150n

Pr.425

Travel
value
before
auxiliary
shaft
clutch ON

+ Sets the travel
value until the
clutch is actually
turned ON after
the clutch ON
conditions are
established.

» Set a positive
value for
movements in
the increase
direction, and
negative value
for movements
in the decrease
direction.

-2147483648 to

2147483647
[Auxiliary input axis
position unit™, or cam
axis cycle unit?]

When
clutch ON
conditions
established

D15034+150n
D15035+150n

Pr.426

Auxiliary
shaft
clutch
OFF
address

» Sets the address
for turning OFF
the clutch when
in address mode.
(The setting is
invalid when in
other than
address mode.)

* If other than "0 to
(cam axis length
per cycle -1)",
the clutch is
controlled after
converting to the
"0 to (cam axis
length per cycle
-1)" range.

-2147483648 to

2147483647
[Auxiliary input axis
position unit™, or cam
axis cycle unit?]

Operation
cycle

D15036+150n
D15037+150n
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Symbol Sfattmg Setting details Setting value Load Default| Device No.
item cycle
» Sets the travel
value until the
clutch is actually
turned OFF
after the clutch
Travel OFF conditions
value . -2147483648 to
before are established. 2147483647 When
Pr427 | auxiliar » Set a positive [Auxiliary input axis clutch OFF 0 D15038+150n
’ y value for anary .Q1 conditions D15039+150n
shaft . position unit™?, or cam .
movements in . e established
clutch . axis cycle unit?]
the increase
OFF i
direction, and
negative value
for movements
in the decrease
direction.
0: Direct
1: Time constant
method (index)
2: Time constant
Auxiliary method (linear)
shaft Sets the clutch 3: Slippage amount
Pr.428 | clutch smoothing method (index) 0 |D15040+150n
smoothing | method. 4: Slippage amount
method method (linear) Wh?"
5: Slippage amount starting
method (Linear: synchronous
following amount of control
input)
Auxiliary Sets the
shaft S
clutch smoothing time
Pr.429 . constant if time 0 to 5000 [ms] 0 [ms] |D15041+150n
smoothing
. constant method
time .
smoothing.
constant
. Sets the slippage
:;%puang,[eat amount when the | 0 to 2147483647 When
- clutch is ON if [Auxiliary input axis ) D15042+150n
Pr.430 | auxiliary . o g starting 0
slippage amount position unit™, or cam D15043+150n
shaft . Lo clutch ON
method axis cycle unit?]
clutch ON .
smoothing.
Slippage Sets the slippage
amount at | amount when the | 0to 2147483647 When
Pr431 auxiliary clutch is OFF if [Auxiliary input axis starting 0 D15044+150n
’ shaft slippage amount position unit™, or cam clutch D15045+150n
clutch method axis cycle unit™] OFF
OFF smoothing.

*1.  Auxiliary shaft position unit
*2. Cam axis cycle unit
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10.1.14 Auxiliary shaft clutch
Main shaft and auxiliary shaft travel values are compounded and transferred.

Symbol S.ettmg Setting details Setting value e Default| Device No.
item cycle
» Set in hexadecimal
notation.
HOOO O
N Selects the input T%Main shaft
Auxiliary value composition input method
0: No input i
Pratg | S | method from the Tinputs | CeratOn | 0001 | D15025+150n
P main shaft and 2: Input - y
gear o
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 Sgttmg Setting details Setting value o Default| Device No.
item cycle
0: No speed change
Speed gear
Sets the speed o .
Pr.434 change change gear 1 1: Malp.shaft Slde. 0 |D15046+150n
gear 1 - 2: Auxiliary shaft side
. allocation. ) .
allocation 3: After composite When
auxiliary shaft gear starting
Speed synchronous
change Sets the speed control
prazs | 9%2r1 | change gear 1 0 to 5000 [ms] 0 [ms] | D15047+150n
smoothing | smoothing time
time constant.
constant
Speed
pra3g | change fﬁ;tgerzfi’sid -2147483648 to , |D15048+150n
’ ratio 1 N 2147483647 D15049+150n
numerator.
numerator Operation
Speed cycle
Sets the speed
change . D15050+150n
Pr.437 cation 1 changg ratio 1 1to 2147483647 1 D15051+150n
. denominator.
denominator
0: No speed change
Speed gear When
Sets the speed o . .
Pr.490 change change gear 2 1: Malln.shaft SIde. starting 0 |D15052+150n
gear 2 - 2: Auxiliary shaft side |synchronous
. allocation. ) .
allocation 3: After composite control
auxiliary shaft gear
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Symbol Sfattmg Setting details Setting value Load Default| Device No.
item cycle
Speed
change Sets the speed When
Pr4gq | 9842 | change gear 2 0 to 5000 [ms] starting | 1161 [D15053+150n
smoothing | smoothing time synchronous
time constant. control
constant
Speed
Pragp | Change fﬁ;tge;ﬁg‘zd 2147483648 to ,  |D15054+150n
94 ratio 2 9 2147483647 D15055+150n
numerator.
numerator Operation
Speed cycle
Sets the speed
change . D15056+150n
Pr.493 cation 2 changg ratio 2 1to 2147483647 1 D15057+150n
. denominator.
denominator

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.

=N

Symbol Sfettlng Setting details Setting value Load Default | Device No.
item cycle
» Set in hexadecimal
notation.
HOOO O
T%Control unit
» Sets the cam 0: mm
i 1:inch
Cam axis Iength per 2: degree
) cycle unit. 3 pul When
axis « Thisis a puise starting
Pr.438 | cycle No. of decimal 0000h |D15058+150n
. parameter for . D1 UG synchronous
unit itor displ point digits 0 to 9 trol
setting monitor display, b0: Unit setting contro
and does not selection
affect control. 0: Use main
shaft main
input axis unit.
1: Use this
setting unit.
b1 to 3: Not used
Cam .
axis 1 | oo theinput 1 to 2147483647 D15060+150n
Pr.439 amount required . -~ 4194304
cycle for 1 cam cvcle [Cam axis cycle unit] D15061+150n
length ycie.
Cam 0 : Linear cam (preset) When
Pr.440 No Sets the cam No. 1 to 1024: starting 0 D15062+150n
’ User created cams |synchronous
+ Sets the cam c\?vr;técr)ll,
stroke amount passing
Com relative 10 8,510k | 2147483648 to cam data 0
e 2147483647 point D15064+150n
Pr.441 | stroke stroke ratio data ) L 4194304
[Output axis position D15065+150n
amount format cams. unit]'2
Ignored for
coordinate data
format cams.
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Symbol Sfattmg Setting details Setting value Load Default | Device No.
item cycle
Set if changing the
Cam [Pr.439] cam axis
axis 1 length per cycle When
cycle (D15060+150n, 0: Disable starting
Pra42 | \ength | D15061+150n) 1: Enable synchronous| 0 |D19059+150n
change | during control
setting synchronous
control.
Cam axis Sets the time to
Pr 444 phase advance or delay -2147483648 to Operation 0 [us] D15066+150n
’ compensation | the cam axis 2147483647 [ps] cycle H D15067+150n
advance ime | phase.
Cam axis Sets the time to
prass | Mese | reflectcamaxis |\ gs5as 1me] 10 [ms] | D15068+150n
compensation | phase
time constant | compensation.
T e s
Pr.448 9 |y 1to 64 starting 1 |D15069+150n
parameter control parameter synchronous
blockNo. | block No. y
control
;)Xuetgut Set if performing
Pr.447 | smoothing | STOthINg 0 to 5000 [ms] 0 [ms] |D15070+150n
fime processing for
output values.
constant
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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

Cam
conversion —
. I
processing |
|

>t

i
Feed current |
|

(User-created cam) value /\ /\
>t

T T
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
'
>

| |

| |

| |

» Feed movement: Movement that involves updating the cam reference position every 1

cycle
Cam data Cam axis current

‘ value per cycle

i Cam

i conversion — | | E—,

> processing | , Camreference | ,Cam reference |

; {  Cam reference | position position (3rd cycle)
Feed current position i/ (2nd cycle) ‘

(User-created cam) value (1st cycle) i

 Linear movement: Linear movement in which 1 cycle has a stroke ratio of 100% (Cam No.
0)

Cam data Cam axis current
value per cycle

I

I

| Cam W

| conversion >
I

> processing i Cam reference !
‘ | 1 position (3rd cycle)

Cam reference

i position
position i
|

Feed current (2nd cycle)

(Linear cam: Cam No. 0) value

(1st cycle)

>t

|
|
|
TEEEEEEEEEEEn]
|
|
|
|
|
I

Stroke amount x 100%
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10.2 Practice Content

(1) Advanced synchronous control 1: Travel cutter
You will practice mainly the "Clutch function” that is used in the synchronous control. The
travel cut takes place seamlessly by the travel of the disc axis and start of stop by the
clutch function.

(2) Advanced synchronous control 2: Rotary cutter
You will practice mainly the "Cam automatic generation function" that is used in the
synchronous control. The disc movements are controlled according to the automatically
generated cam operation based on the parameters set up for the rotary cutter.

Controlled by PLC CPU
Main base
R35B

©)

A
=
=
—
N
=
—
w
<
—_
=
=

J8A00 Mue|g
J8A00 Mue|g
J8A00 Mue|g

R08 | R16MT
4 R62P CPU CPU

a|npow indu|

Extension
base
connector

RX40C7| RG60 | RG60 | RG60

__________________________ SSCNET Il cable
i MR-J3BUS015M

Computer

Servo amplifieri Servo amplifier
MR-J4-10B1 | MR-J4-10B1

Axis 2 Axis 3

H ][]
(operation panel) SSCNET Il cable

MR-J3BUS3M |:| |:| |:| |:| |:| |:|

Servo amplifier
MR-J4-10B1

Axis 1

<-.--..-
(|
(|

(AW T ! |
‘Encoder cable T MR-J3ENCBL2M-A2-L L UNW
"""""""""""""""""""""""" 77" Encoder cable
H MR-J3ENCBL2M-A2-L
Servo motor |Axis i

HG-KR053

'-Ic.""’.er Travel shaft (Axis 3)
imit

switch DOG

Encoder cable
MR-J3ENCBL2M-A2-H

Upper limit switch

Ball screw (lead 8 mm)

il \
8 mm/rotation

Servo motor Cutter shaft (Axis 2)
HG-KR053
50 W
] 3000 rpm
Axis| Servo motor Disc absolute 4194304 p/r

HG-KR053 Diameter: 80 mm .
Cam stroke: 180 degrees Conveyor shaft (Axis 1)

Conveyor
Distance of move per unit pulse: 0.26 ym
Rotational speed at 120 mm/sec: 272.72 r/min
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10.2.1 Advanced synchronous control 1: Travel cutter

System

A sensor detects the white mark on the conveyor that travels at a constant speed. With
reference to the detected white mark as a start point, the cutter shaft starts travel movement
in the direction of the conveyor move. After the cutter shaft has moved a certain distance, it
starts the cutting movement.

POINT

As for the "Travel movement" by the travel shaft and the "Cutting movement" where the cutter
shaft rotates for simulated cutting, both of them use and learn "Synchronous control", "Clutch
function" and "Cam function".

<Control flow>

(Operation start M31 turns ON)

Move to the standby position
Cutter shaft: 180 degrees
Travel shaft: 0 mm
|
The conveyor starts up
Speed control

—>I

Sensor
Awaiting input to turn off/
|
Synchronous control ON
1. Travel shaft - Conveyor shaft
2. Cutter shaft -Travel shaft
High-speed input request signal ON

Sensor
Awaiting input to turn ON,
]

The travel shaft clutch ON
Clutch smoothing status ON
Clutch ON/OFF status ON

Speed synchronization in process
Clutch smoothing status OFF
Clutch ON/OFF status ON
High-speed input request signal OFF

Travel shaft position address
50 mm

]

Cutter shaft clutch ON
The cutter shaft cam starts up
|
The deceleration starts
Clutch smoothing status ON
Clutch ON/OFF status OFF
The cutter shaft cam OFF

|
Fixed-pitch feed complete
Clutch smoothing status OFF
Clutch ON/OFF status OFF
Synchronous control OFF

Move to the standby position
Travel shaft: 0 mm

Operation finished?
M31 OFF

Operation finishes

Synchronous control

» Travel movement where the disc moves to the right while
synchronizing the conveyor motion

» Cutting movement where the cutter shaft rotates while synchronizing
the travel shaft motion

Clutch function

» The travel shaft uses this function when it starts up and stops the
travel movement.

» The cutter shaft uses the clutch function when it starts and stops the
cutting movement.

* Given the slippage amount at the time of clutch ON/OFF, the clutch
function let the travel movement and cutting movement of the cutter
shaft operates seamlessly smooth at the time such motions start.
This demonstration machine has the slippage amounts set to 50 mm
at the start of the travel movement and 5 mm at its stop. You can
observe the actual motions to see how they work.

Cam function
» The cutter shaft uses this function for the cutting movement.
* Here, with two sets of cam data set up in advance, you can select
them on the GOT screen to see how the cam moves.
Cam No. 1

Stroke Graph

A [
\ /
\ /

-150.0 \ /

2000
0.0

Stroke [degree]

17500.0 35000.0 52500.0 700000
Length per Cycle [um]

Speed Graph

A\
[\

\ /

, \/

0.0 17500.0

Speed

525000 70000.0

35000.0
Length per Cycle [um]

Cam No. 2
Stroke Graph

00
g \ /
o -50.0
>
: \
= -1000
Q
g \
= -150.0
& /

-2000
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [pm]
Speed Graph

1.00

000
o
3 \ [
g -1.00
g \/

-2.00

00 17500.0 35000.0 52500.0 700000
Length per Cycle [pm]
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10.2.2 Advanced synchronous control 2: Rotary cutter

System

A sensor detects the white mark once for the first time on the conveyor that travels at a
constant speed. With reference to the detected white mark as a start point, the disc rotates to
carry out the operation for the simulated cutting.

POINT
As for the "Cutting movement" where the disc rotates for simulated cutting, uses and learns
"Synchronous control", "Clutch function" and "Cam automatic generation function".

<Control flow> Synchronous control
» The cutting movement where the cutter shaft rotates.
( ) The axis rotation follows the automatically generated cam operation.
Operation start M51 turns ON

Move to the standby position

Clutch function

Cutter shaft: 0 degrees + The cutter shaft uses this function when it starts the cutting

Travel shaft: 0 mm movement.
L * The synchronous control and the clutch function turn on at the same
The conveyor starts up time as the sensor detects the white mark for the first time. The ON

Speed control
I
Cam automatic generation
I Cam automatic generation function
/ Sensor / » The cutter shaft uses this function for the cutting movement.
Awaiting input to turn ON <About cam automatic generation function>
L The initial parameter settings are as follows.
Synchronous control ON .
Cutter shaft - Conveyor shaft * Resolution: 512
The auxiliary shaft clutch » Automatic generation option: Acceleration and deceleration method
for the cutter shaft ON .. Trapezoidal/synchronous axis length setting ... Diameter

— + Acceleration rate over synchronous section: 100% (Reaches the
Operation finished?

status remains until the operation finishes.

same speed as the conveyor speed at the rate of 100%)
» Sheet length: 50.0 mm

M51 OFF
» Sheet synchronous width: 10 mm
Operation finishes » Synchronous axis length: 80.0 mm (diameter)
Synchronous control OFF + Synchronous position adjustment: 0 (Over the sheet center
The auxiliary shaft clutch .
for the cutter shaft OFF synchronous SeCtIOﬂ)

The speed control of the Acceleration/deceleration width: 10.0 mm
conveyor shaft stops

T Quantity of cutters: 1

Operation finishes

<About the rotary cutter movement>
The rotary cutter rotates according to the automatically generated cam operation as shown in the figure below.

A' Cam11cycle ' Cam1icycle ' Cam11cycle ' Cam1cycle !
N A4 NZ A

ZIN ZIN AN Z1
100%
Stroke
09 Cutter angle
% . L L
0 360(0) 360(0) 360(0) 360(0) (degree)
A 1 1 1 1
i i i i
Cutter speed : : : :
¢ : ¢ 1 > Cutter angle
(0) (degree)

0 36Q(0) 36Q(0) 36Q(0) 36Q

Position of cutting sheet :

1 1 1 1
Synchronous segment ! i i i '

Workpiece detection Cutting position  Cutting position  Cutting position  Cutting position
|

Sheet length
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10.3 Servo Data Input Operation

Specify servo data settings when performing practical work (travel cutter and rotary cutter)

; : (1) Double-click [Motion Control Parameter] — [Axis
: Project Setting Parameter] in the project window.

EB SCHOOL(advanced) iQ-R motion training
% R Series Common Parameter

Motion CPLU Common Parameter

1 x

et | Double-click!

RS i
i Iz] Parameter Blo
+ g Synchronous Control Parameter

i Machine Control Parameter
- E2] Motion SFC Program
]--- Servo Program
f-I5% Cam Data

]@ Label
----- Structured Data Types
[+ Device Memary

----- Device Comment

e

YTy — (2) An Axis Setting Parameter window appears.

Item Axis1 | Axis2 | Axis3

MR-SW)B (R) | MRIAW)B (R | MR-I4W)S (RJ)

ixed Parameter Set the fixed parameters for each axis and their data is fixed...

Unit Setting Fipulse Fipulse Fipulse

Number of Pulses/Rev. | 20000(pulse] 20000[pulse] 20000[pulse]

Mowvement Amount/Rev. | 20000[pulse] 20000[pulse] 20000 [pulse]

Backlash Compensation 0[pulse] 0[pulse] 0[pulse]

Upper Stroke Limit 214748354 7[pulse] 2147483647[pulse] 2147483647 [pulse]

Lower Stroke Limit 0[pulse] 0[pulse] 0[pulse]

Command In-position 100[pulse] 100 [pulse] 100[pulse]

Sp. Ctrl 10x Mult. for |
Deg.

Home Position Return
Data
JOG Operation Data

External Signal
Parameter

Set the data to execute the JOG operation.

Itis the parameter of setting servo external signal
(FLS/RLS/STOP/DOG) to be used in each axis. Set the signal E...

Speed-torque Control
Data

Set the which are set for each axis.
Set the data only when the speed-torque control is executed.

Optional Data Monitor

Monitor can be executed if servo amplifier, servo motor infor...

Set the data to execute the home position return.

[~ 5p. Ctrl. 10x Mult. for Deg.

e

(3) Specify the content shown below for the Axis 1 to 3 Fixed Parameters.
Ttem Axis2[Cutter Axis]
MR-JHW)-B (A1)

Axis1[Conveyorxis]
MR-J4{W)-B (-RJ)

Axds3[Runningfxis]
MR-J4{W)-B (-R])
= 1.3 3 ™ =

- Fired Parameter

- Unit Setting Ozrmirm 2:degree Qrirri

- Mumber of Pulses/Rev. 4194304 [pulse] 4194304 [pulse] 4194304 [pulse]
- Movement Amount/Rev. § 110000.0[pm] 360.00000[degree] 2000.0[pm]

- Baddash Compensation 1l googonidegreal 0 0lum

- Upper Strake Limit 0.0[pm] 0.00000[degree] 145000, 0 [pm]

- Lower Stroke Limit 0.0[pm] 0.00000[degres] -1000. 0[pm]

- Command In-position 10,0 [pm] 0.00100[degree]

~ Sp. Ctrl. 10x Mult. for

- 0:Invalid -

Deq.

V7

Go to next page
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(4) Specify the content shown below for the Axis 1 to 3 Home Position Return Data settings.

Ttem

Axis 1[ConveyorAxis]

Axis2[Cutter Axis]

Axis3[RunningAsxis]

MR-140W)-B (R}

MR-140W)-B (R}

MR-140W)-B (R}

B

Home Position Return
Data

- HPR. Direction
- HPR Method

- Home Position Address

- HPR Speed

- Creep Speed
 Movement Amount After

Cog

- Parameter Block Setting
- HPR. Retry Function
- Dwell Time at HPR Retry
~ Home Position Shift

Amount
Speed Set at Home Pos.

© shift
~ Torgue Limit at Creep

Speed

~ Dperation for HPR.

Incompletion

~ HPR Reguest Setting in

Pulse Conversion Unit

Standby Time after Clear

Set the data to execute the home position return.

D:Reverse Direction
2:0ata Set Method 1
0.0[pm]

1:Mot Execute Servo
Program

%

0:Reverse Direction
:Proximity Dog
Method 1

180, 00000 [degree]
18000.000[degree fmin]
35600.000[degreefmin]

0:Reverse Direction
0:Proximity Dog
Method 1

0.0[pm]
&00. 00 [rm frin]
250,00 [rm /min]

2 1

0:Invalid 1:Valid

= ﬂLmsJ
0.00000[degree] 0. 0[]
0:HPR Speed 0:HPR Speed

1:Mot Execute Servo
Program

1:Mot Execute Servo
Program

(5) Specify the content shown below for the Axis 1 to 3 JOG Operation Data settings.

Ttem

Axis 1[ConveyorAxis]

Axis2[CutterAxis]

Axis3[RunningAxis]

MR-14{W)-B (RJ)

MR-14(W)-B (R.J)

[=| J0G Operation Data

JOG Speed Limit Value
Parameter Blodk Setting

Set the data to execute the 10G o

11000, 00 [ram;min]

MR-14W)-B (RJ)

ration.

36000.000[degree fmin] S000.00 [mm,/min]

2

3

7

Go to next page
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(6) Specify the content shown below for the Axis 1 to 3 External Signal Parameters.

Ttem Axis 1[ConveyorAxis] Aoz 2[Cutter Axis) Axis3[RunningAxis]
MR-J4(W)-B (R) MR-J4H{W)-B (R]) MR-J4{W)-B (RJ)
= External Signal It is the parameter of setting servo external signal
Parameter (FLS/RLS/STOP/DOG) to be used in each axis. Set the signal t...
~{=] FLS Signal Set the signal type and the signal/contact giﬁm “gser_
-~ Signal Type 0:Invalid 0:Invalid 1:Amplifier Input
- Device = = =
. Contact ~ _ é;l"'rlﬁ;rgilly Closed
~[=] RLS Signal Set the signal type and the signal/contact F o
------ Signal Type 0:Invalid 0:Invalid ( 1:Amplifier Input i
...... DE".I'iCE — - -
______ Contact _ _ é:ﬂl"'rlﬁ;rgilly Closed
~[=] STOP Signal Set the signal type and signal contact to be used as stop sign...
- Signal Type 0:Invalid 0:Invalid 0:Invalid
- Device = = =
Cﬂrﬂﬁct — - -
~[= G Signal Set the signal type i i
- Signal Type 0:Invalid i 1:Amplifier Input 1:Amplifier Input
o Device - - -
. Contact _ gﬁgn;?lly Cpen l:rirgrg?lly Closed
------ Precision = 0:General eneral
. (7) Double-click [Motion Control Parameter] —
i Project o= [Servo Parameter] in the Project window.
E& SCHOOL (advanced) iQ-R motion training
(34 R Series Common Parameter
Motion CPU Common Parameter

Synchronous Control Parameter
-5 Machine Control Parameter

| ey O O oy O |

]@ Label

----- Structured Data Types
- Device Memory
----- Device Comment

7

Go to next page
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e = m e (8) A Servo Parameter Setting window appears. Click
| Project Edit Find/Replace View Check/Comert Online Debug Tools Window Help [Function display] — [Component parts] in the
%‘; — — Parameter Setting screen display selection tree,
E— P T and then specify the following settings.

815 SCHOOL(advanced) I0-R motion training | [T sy j ] Read [E) Set To Default Jgverify [ Parameter Copy
& — =

R Series Commen Paremeter
. e ne—
-1 Motion Control Parameter
Axis Setting Parameter g8 Function display E
. Operation mode
7z] Parameter Block =} Commen No. Abbr. i Name
Synchronous Control Parameter [
7 Machine Control Parameter Basic Pa02 |*REG option
Motion SFC Program Extension PAD3 | =ABS Absalute position detection system
Servo Program Extension 2 PAD4 ::mm Function sé\edmn AL
i34 Cam Data PADS | FEP For manufacturer setting
16 Lebel - Alarm setting PAGG |=aMX For manufacturer settng
Structured Data Types - Tough drive PAD7 | *CDV For manufacturer setting
§Dewc& Memory e PacR laTi1 Auto turing mode
Device Comment H Auto tuning respanse
Click! e
ST =| [pa1t [mP For manufacturer setting
Torque control Pal2 [N e
) Servo adjustments PAIZ |AOP2 For manufacturer setting
Basic PAL4_[POL Rotation direction selection

U

A e e (9) Absolute pos. detection system sel.
: Enabled (Used in ABS pos. detect system)

i project Edit Find/Replace View Check/Convert Online Debug Tools Window Help

; project 2 x /" ff Servo parameter |

SCHOOL (advanced) iQ-R motion training E Axisl v| HJRead [g)Set To Default JyVerify [ Parameter Copy
R d =

P= Open [Save As

Moton CPU Common Parameter
E3-{# Moton Control Parameter

Axis Setting Parameter Function display |l
Operation mode
Parameter dock £ Common
513 Synchrenous Contra Parsmeter S Erak
% Machine Control Parameter Basic i
Extension Servoampifer | [
Regen. opton's not used v
Extension 2

Structured Data Types
Device Memory Drive recorder

Device Comment lermiert - eing!

Position control |

Torque control detection system sel.
Servo adjustments = =
1 Servo adjustmen edin ABS = Enc

Basic

Extension 2 phase mustbe passed E 3

Filter 1

] Servo parameter x l

]
Alarm setting r
Tough crive =

(10) Switch to Axis 2 and 3, and set the parameter
settings in a manner similar to Axis 1.

Set To Default Jo

Component parts

; - (11) Double-click [Motion Control Parameter] —
Aot oS [Parameter Block] in the Project window.
EE; SCHOOL (advanced) iQ-R motion training
R Series Common Parameter

Motion CPU Commaon Parameter
Motion Control Parameter

Axis Setting Parameter

Double-click!
e ol Parameter

Machine Control Parameter

Motion SFC Program

Servo Program

3
=

Structured Data Types
Device Memory
Device Comment

U

Go to next page
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[z]Parameter Block | <

(12) The Parameter Block Setting screen appears.

N4

Item Block No. 1 I Block No.2 | Block No.3 I Block No.4
Parameter Block Sef the data such as the. 2 d Vused for each positioning proces:
Interpolation Contral Unit | 3:puse Sxpulse Spuse Sipulse
Speed Limit Value ] ]
Acceleration Time 1000[ms] 1000[ms] 1000[ms] 1000[ms]
Deceleration Time 1000[ms] 1000[ms] 1000[ms] 1000[ms]
. Rapid Stop Deceleration Time | 1000[ms] 1000[ms] 1000[ms] 1000[ms]
~ Surve Ratio o[%] o[%] 0[] o[%]
Torque Limit 300.0[%] 300.0[%] 300.00%] 300.0[%]
... Deceleration Process on 0:Deceleration Stop 0:Deceleration Stop 0:Deceleration Stop 0:Deceleration Stop
STOP
é:m:‘;';z’&r;’n‘ff for | 100 puise] 100[puse] 100[puse] 100[pulse]
Bias Speed atStart Olpulse/s] Ofpulse/s] Ofpuise/s] Olpulse/s]
System e 0:Trapezoid, ve 0:Trapezoid, ve 0:Trapezoid, 0:Trapezoid, ve
) Advanced s curve Set the data of ion, which performs the acceleratic
Accel. [Decel. speed smoothly.
Accel. Section 1Ratio
Accel. Section 2 Ratio
=
Parameter Block
Set the data such as the acceleration/deceleration control used for each positioning process. ‘

(13) Specify Parameter Blocks No. 1, 2 and 3 settings as shown below.

=] Parameter Block x l

Item Elock No. 1 [ Elock No.2 [ Block No.3 |
=l Parameter Block e dat; & gocelaration/decalarati pr eat

------ Interpolation Control Unit 0:mm Zidegree 0:mm

------ Speed Limit Value 55000.00[mm fmin] 1080000.000[degree/min] 24000.00 [mm/min]

------ Acceleration Time 100[ms] 100[ms] 100[ms]

------ Deceleration Time 150[ms] 100[ms] 100[ms]

------ Rapid Stop Deceleration Time{ 50[ms] 50[ms] 50[ms]

------ S-curve Ratio ] ) ) e

------ Torque Limit 300.0[%] 300.0[%] 300.0[%]

------ g_legaleraton BESS 0:Deceleration Stop 0:Deceleration Stop 1:Rapid Stop

______ Allowable Error Range for
Circular Interpolation 10.0fum] 0.00100[degree] 10.0{um]

------ Bias Speed at Start 0.00 [mm frmin] 0.000[dearee fmin] 0.00 [mm frmir]

------ gﬂiahoHMEcelerahon 0:Trapezoid/S-curve 0:Trapezoid/S-curve 0:Trapezoid S-curve
Advanced S-curve Set the data of advanced 5-curve acceleration/deceleration, which per
Accel./Decel. speed smoothly.

Accel, Section 1 Ratio - - -
- Accel. Section 2 Ratio - - -

Find/Replace View Check/Conv

(14)When all servo data settings are complete, click
[Save] on the [Project] menu.

Ctrl+N
Ctrl+0 Servo data settings are now complete.
Ctrl+5

Save As... Click!

Compress/Unpack 3
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10.4 Cam Data Creation

5 : (1) Right-click "Cam Data" in the Project window, and

e e then click "New Cam Data...".

m SCHOOL (advanced) iQ-R. motion training
i34 F. Series Common Parameter

Motion CPU Common Parameter

Click!

Paste

Cam Data Read »

Import...

Show All
By the hundred

oo S ANow Data screen appears.

cam » Set the cam No.
No. = (1101029 + At the "Setting Method", select "Set by
Stroke Ratio" and select "Cam Curve".

After finishing the above settings, click on the
button.

Mame I (Up to 16 characters)

~Comment Setting Method

I {+ Set by Stroke Ratio
’V & camcurve (" Free Curve

(Up to 16 characters)

(" Set by Coordinate

 Auto-Generation

Click! cancel |

3 ; (2) Cam data is created, and a setting screen
: Project R x appears.
E& SCHOOL(advanced) iQ-R motion training
- R Series Comman Parameter
Motion CPU Common Parameter

i Cam Data List
Eifro.0001

(%) Label

Structured Data Types
Device Memory

------ = Device Comment

V

Go to next page
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4 Cam No.0001 x| 40 -
Return to Cam Data Basic Setting
~Setting Method : -5troke Ratio (Cam Curve) O—
Resoluon:  [25%6 ¥
Stroke Setting Range :
-100.0000000 to  100.0000000 [%]
—Cam Graph
Display Graph Display Magnification Point Data
(Wsmtoe —_ I_Speed—l_Acceleraﬁon—l_]erk—‘ [Wum 100  +|% Height| 100 «|%  W/H 100% Screen ’7 D:q;lay—|
[%]
100.0000000
0.0000000
-100.0000000
0.00000 90.00000 180.00000 270.00000 360.00000
[degree]
() Fine-tune the cam curve by section
End [degree] | Stroke [%] Cam Curve -
0.0000000 Const. Speed @

(3) Click on ">"at "Setting method" to display "Length
per cycle setting" and "Stroke amount setting".
Set them as shown on the right.

Unit: mm

— Len. per Cycle Setting

Len. per Cycle: 70000.0 [um]

— Stroke Amount Setting

Unit: degree  Stroke Amount: 360 [degree]

e

(4) Specify the setting screen stroke settings as follows.

(5) Change the "Display Graph" check box selections

Cam Graph

Display Graph
’7l7 Stroke ==

¥ Speed === v Acceleration s |7 C

V7

Go to next page
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~Stroke Setting
Endum] | Stroke [degres] | Cam Curve
25000.0 0.00000 Const. Speed
30000.0 ~180.00000 Cycloid
40000.0 -180.00000 Const. Speed Setting!
45000.0 0.00000 Cydoid
0.0 0.00000 Const. Speed

to change the graph display in order to view the
Stroke, Speed, Acceleration, and Jerk relative to
the movement position in a chart.



From previous page

R R T IEL! (6) To view the stroke ratio, speed, acceleration, and
- — jerk relative to the movement position in numerical

! 2 Cam No.0001 |X l Point Data Display values, click the Point Data Display tool button.

Foint Data Display - Cam e oo s There are tables from No. 1 to 256.

Table No. Len. per Cyde[um] Stroke [degree] | Speed Accel. Jerk Cam Curve Can » 1
89 24335.9 0.00000 0.00 0.00 -1.2 Const. Speed SCrO” to VIeW a” tables
0 24609.4 0.00000 0.00 -0.07 -21.6 Const. Speed
91 24882.8 0.00000 0.00 -1.25 -35.9 Const. Speed
a2 25156.3 -0.03607 -0.07 -3.23 -29.6 Cydoid
53 7 0JWE 025 A% 83 Cydad / After checking, click the button.
94 25703.1 -3.16738 0.51 -5.92 4.7 Cydoid D ’
95 25976.6 -8.18300 0.83 6.28 6.7 Cydoid -z
96 26250.0 -16.35211 -1.17 -5.92 19.3 Cydoid -
97 26523.4 -27.87050 -1.49 -4.86 29.6 Cydoid -7
98 26796.9 -42.54238 -1.75 -3.23 36.4 Cydmd -11
99 27070.3 -59.80329 -1.92 -1.23 39.1 Cydoid -1€
100 27343.8 -78.78607 -1.99 0.92 37.1 Cydbtd -1
101 27617.2 -98.42227 -1.94 2.96 30.8 Cydoid -2
102 27890.6 -117.56702 -1.78 4.66 209 Cydoid -3z
103/ 28164.1 -135.13294 -1.53 5.80 8.6 Cydoid =33
104 28437.5 -150.21720 -1.21 6.28 4.3 Cydoid -4
105 23710.9 -162.20713 0.88 6.01 -17.6 Cydoid -4

< [ ] s

(L=_1) click!

e — (7) Create cam data for cam No. 0002 using the
same procedure as that for cam No. 0001.
Sec.MNo. Start [um] | End [um] ‘ Stroke [degree] | Cam Curve ‘ H H H
! T 0.00000| Cor, S Specify the setting screen stroke settings shown
2 20000.0 25000.0 -180.00000 Cydoid on the left.
3 25000.0 30000.0 -120.00000 Cydoid
4 30000.0 40000.0 -70.00000 Cydoid
5 40000.0 45000.0 0.00000 Cydoid
6 45000.0 0.0 0.00000 Const. Speed
7

S (8) Cam data creation is now complete.
i Project R x

EB SCHOOL (advanced) iQ-R motion training

Motion SFC Program
Servo Program

Structured Data Types
Device Memory
Device Comment

U
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Cam No. 1

Cam No. 2

From previous page

Stroke Graph
0.0
©
< -50.0
j=
[0}
= -100.0
2
g 1500
2]
-200.0
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
Speed Graph
2.00
1.00
O
3
153 0.00
%)
-1.00
2,00
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
Stroke Graph
00
)
o -50.0
j=2]
[0}
= 100.0
[0}
X
2 1500
%)
-200.0
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
Speed Graph
1.00
0.00
el
3
2 -1.00
%)
2,00
-3.00
0.0 17500.0 35000.0 52500.0 70000.0

Length per Cycle [um]
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10.5 Advanced Synchronous Control Programs

10.5.1 Advanced synchronous control 1: Travel cutter program

The sequence program and Motion SFC programs used with advanced synchronous control
1 are shown in the following table.

Startup with
Normal execution sequence
program
Aerick izl processing #eekick
=402 1000 MEEED
— F {
(OMoFF for  GOT Al axls
jorily 1 switch servo O
lecan after serwo ON sighal
FUN
steketok Achvanced cortrol T Atk
WEGDZ | WEETD e
— 1+
(286) |advanced  Executing Advanced
control 1 adwanced contral 1
contral 1
[Tcleri
I } hAT 0G0
Advanced
Advanced control FL= contral
1 start
-trigger
MAT OGO
| WATORT
Advanced
Advanced control SET contral 1
istart trigger main start
-request
[Mbtion SFC Mo 100 startup reguest
Tt
| | HEET K100 WATOT0 03070
Advareed cantral DR SFCS Cempleced Oompleted |>{Advanced sync 1]
:Er:j; start - Motion SFC program
No. 100
hATOG1
Advanced
R3T contral 1
rmain start
-request
. . No. of Execution
No. Program name Automatic start | END operation L C
transitions timing
001 | All ax servo ON Yes - - Normal
100 | Advanced sync 1 No - - Normal
110 | Clutch No - - Normal
120 | Speed sync No - - Normal
230 | ConveyorSpd Chg1 No - - Normal
255 | Disp SpdWaveform Yes - - Normal
Go to next page
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[All ax servo ON] program No. 001 Start up automatically

[ All ax servo ON ]

[F 0]
/lINNAdvanced control programs start

SET M6855
__{ PO

IFB1
G 10]
/IAll axis servo ON command
M6550
[F 10] [F 15]
JIAIl axes servo ON JIAIl axes servo OFF
SET M2042 RST M2042
[G 15] [G 16]
//Servo being ready? //Servo being ready?
M2415*M2435*M2455 1M2415*IM2435*IM2455
IFE1

U

Go to next page
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Start program from sequence program
[Advanced sync 1] program No. 100

Started with sequence program

[ Advanced sync 1 ]

[F 500]
SET M6810
SET M2042
SET M6830
RST M11694 //Auxiliary clutch OFF
RST M11691 //Main shaft clutch control invalid
D2120L=K300000 //Conveyor initial speed
=K1 _ //Initial cam No.
D15210L=K700000 //Axis 2 length per cycle

il )

H ConveyorSpd Chg1 H

HC\ulch H

P2
{ } [Go to next page[}]
IFB1
[G 500]

//Home position return start
M30*M2402*M2415*M2435*M2455

PAB1 |

[K1: Real axis]
1 ZERO

[K2: Real axis]
1 ZERO
Axis 1

[K3: Real axis]
1 ZERO
Axis 2

Axis 3

PAE1

[G 510]
//Home position return complete
M2410*M2430*M2450

[F 506]
RST M30 //Home position return signal reset

PAB2 ‘
[K502: Real axis] [K503: Real axis]
1 ABS-1 1 ABS-1
Axis 2 Axis 3
LAddress 0.00000 degree LAddress 00 pm
Speed 18000.000 degree/min Speed 400.00 mm/min
PB. 2 P.B. 3
PAE2 !
G 511]
IM30
[G 590]

I/Startup request receiving flag OFF?
IM2001*IM2002*IM2003

P2

Go to next page
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[G 502]
//Advanced start
M31*M2402*M2415*M2422*M2435"M2442*M2455

PAB3 |
[K507: Real axis]
1 ABS-1

Axis 2

LAddress 180.00000 degree

Speed 18000.000 degree/min
2

[G4095]
I/IProgram completion & start accept return wait dummy
NOP

[G 503]
IM6802

[K503: Real axis] [F 591]
1 ABS-1 RST M6810
Axis 3 RST M6830
LAddress 00 um
Speed 400.00 mm/min
3
‘ CIR
h Clutch H

[G4095] ‘

]
/IProgram completion & start accept return wait dummy
NOP

PAE3 I
[K500: Real axis]
1 VR
Axis 1
Speed D2120  mm/min
P.B. 1
H Speed Sync H
,_[ P1
[G 570]

J
l/Sensor input OFF
X0

SET M12001 //Axis 2_synchronous control execute
SET M12002 //Axis 3_synchronous control execute
SET M6815 //high-speed input request signal flag

[G 512]
M10881*M10882 //Axes 2&3_Performing synchronous control

[G 571]
/[Output axis starting up
M10580*M10581

SET M6840 //Speed synchronization in process
RST M6815 //high-speed input request signal flag OFF

[G572]
IIFixed-pitch feed complete
IM10580*IM10581

[F 511]
RST M12001 //Axis 2_synchronous control stop
RST M12002 //Axis 3_synchronous control stop

[G 514]
IM10881*IM10882 //Axes 283_Synchronous control OFF

[K504: Real axis]

1 ABS-1
Axis 3
LAddress 0.0 pm
Speed 16000.00 mm/min
P.B. 3

[G4095]

//Program completion & start accept return wait dummy
NOP

IFB2 ‘

Esm]
IM31*(D40L==K0)

[F 512]
SET M6831 //Axis 1_Speed control stop
RST M11694 //Disc shaft clutch OFF

[G 591]
IM2001*1M10881*IM10882
//Axis 1 stop, Axes 2&3_Synchronous control OFF

[F 513]
RST M6831 //Axis 1_Stop command OFF

CLR
‘ Clutch H

CIR
‘ ConveyorSpd Chg1 H

CIR
‘ Speed Sync H

PO

CIR
‘ ConveyorSpd Chg1

CIR
‘ Speed Sync

P1
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Start program from Motion SFC program
[Clutch] program No. 110 (This program turns ON/OFF the cutter shaft clutch).

Started with No. 100

( )

PAB1
[F1100] [F1101]
/IAxis 2 Clutch control /IAxis 2 Clutch control
SET M11691 = M32 RST M11691 = IM32
PAE1

Start program from Motion SFC program
[Speed Sync] program No. 120 (This program carries out the cutter shaft speed synchronization)

Started with No. 100

( )
(s |

[G 574]
//Speed synchronization
M10580*1M10581

[F 572)
SET M6840  //Speed synchronization in process

[G 573]
/IDeceleration section
IM10580*M 10581

[F 515]
//Speed synchronization in process OFF

RST M6840
L PO
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Start program from Motion SFC program
[ConveyorSpd Chg1] program No. 230 (This program changes the servo input axis speed)

Started with No. 100

[ ConveyorSpd Chg1 ]

[F2300]
//IRead out initial speed
D2122L = D2120L

_[po

IFB1 |
[G2300] [G2301]
/lAccelerate conveyor speed /IDecelerate conveyor speed
M33*(D2122L < K720000) M34*(D2122L >K0)
[F2303] [F2304]
IllAccelerate speed by 10 mm/sec /IDecelerate by 10 mm/sec
D2124L=D2122L+K60000 D2124L=D2122L-K60000
[G2306] [G2307;
/IAcceleration button OFF /[Deceleration button OFF
IM33 IM34

IFE1 ! ‘
[G2302]

/[Confirm speed change interlock

/IM2001 Axis 1 start accept (ON while started)

//IM2061 During axis 1 speed change (ON only when starting speed change)
//IM2130 During axis 2 auto deceleration (ON during auto deceleration)
//Segment for synchronous deceleration
M2001*IM2061*IM2130*/(IM10580*M10581)

IFB2 ‘

[G2304]
111 the speed change value is negative, it should mean reversal, however,

Ilthe negative values here are forcibly treated as "0".

D2124L <= KO

[F2301] [F2302]

/[The speed change for speed "0" means "pause". /ISpeed change

CHGV/(K1,K0) CHGV(K1,D2124L)
IFE2 !

F2305]
D2122L.=D2124L

[Disp SpdWaveform] program No. 255
Start up automatically (This program displays graphs on the demonstration machine operation panel)

[ Disp SpdWaveform ]

_[po

F 900]

IF D5900==K0

/IConveyor shaft (axis 1) speed
BMOV #1001,#1000,K299
#1000=SHORT(D12282L/K6000*K-1)
/IRotating shaft (axis 2) speed
BMOV #1301,#1300,K299
#1300=SHORT (#8022L/K100)
/[Travel shaft (axis 3) speed
BMOV #1601,#1600,K299
#1600=SHORT (#8042L/K100)

IEND
D5900=D5900+K1
IF D5900>=K2

D5900=K0
IEND

PO
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10.5.2 Advanced synchronous control 2: Rotary cutter program

The sequence program and Motion SFC programs used with advanced synchronous control
2 are shown in the following table.

Started with
Normal execution sequence
program
ngwobk
M10?0 MAGEED
I
GOT All axis
switch servo ON
scan after  ssrvo OM sigral
RUN
Hekick Anhyancad control 2 sekieek
MGODS MES20 0SS
— I 1+
(244} |advarced  Executing Advanced
control 2 advanced control 2
control 2
hAZ0ES
| | M10B0
Advanced
Advanced control PLS contral 2
2 start
AT 020
| | 1081
Advanced
Advanced control =ET contral 2
2 start trigger main start
[Mation SFC Mo 150 startup request
WiITOET
| | HZET K150 TATOE0 DE0E0
Advanced control DP SFCS Oompleted [Completed “’E\';‘I‘dt“/an‘;egcsllnc 2]
2 main start otion
reauest e program No. 150
MTOBT
Advanced
R3T control 2
main start
-request
MGO?Q M?S?O hA3212
I L
02 advanced s 1 Hocis 1
icontral 1 jupdate update
icomimand cormiiand
for feed-- for fesd--
hAGO0S ‘
—
Advanced
contral 2
MGE31 M3200
— | O—
1408 s 1 stop i 1 stop
icormimiand cormimand
. . No. of Execution
No. Program name Automatic start | END operation " L
transitions timing
001 All ax servo ON Yes - - Normal
150 Advanced sync 2 No - - Normal
240 ConveyorSpd Chg2 No - - Normal
250 CamAuto-generate No - - Normal
255 Disp SpdWaveform Yes - - Normal

V7

Go to next page
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From previous page

[All ax servo ON] program No. 001 Start up automatically

[ All ax servo ON ]

[F 0]
/lINAdvanced control programs start

SET M6855
__{ PO

IFB1

G 10]
JIAIl axis servo ON command
M6550

[F 10] [F 15]

/IAll axes servo ON JIAll axes servo OFF

SET M2042 RST M2042

[G 15] [G 16]

/IServo being ready? //Servo being ready?

M2415*M2435*M2455 IM2415*IM2435*IM2455
IFE1

V7

Go to next page
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Start program from sequence program
[Advanced sync 2] program No. 150

Started with sequence program

From previous page

[ Advanced sync 2 ]

[F 501]
SET M6820

SET M2042

SET M6830

SET M11691 //Main shaft clutch control invalid
D2120L=K300000 //Conveyor initial speed

D15212=K5 //Cam No.
D15210L=K500000//Cam length per cycle

[F 502]
IiGenerate initial stage rotary cam
D5000L=K512  //Resolution = 512
D5002=K0

method = Trapezoidal, jth setting = Diameter
D5003=K0 //Amplification factor over synchronous segment = 0.00 %
D5004L=K500 //Sheet length = 50.0 mm
D5006L=K100 //Sheet synchronous width = 10.0 mm
D5008L=K800 /Synchronous axis length = 80.0 mm (diameter)/
D5010L=K250 //Synchronous position adjustment = At sheet end
D5012L=K100 //Acceleration/deceleration width = 10.0 mm
D5014=K1 //Quantity of cutters = 1
CAMMK K5,K1,05000  //Cam automatic generation

H ConveyorSpd Chg2 H

H CamAuto-generate H

_{Po

[Go to next page ]

IFB1

[G 530]
//Home position return startup
M50"M2402*M2415*M2435*M2455

PAB1 |
[K1: Real axis]
1 ZERO

Axis 1

PAE1

[K2: Real axis]
1 ZERO
Axis 2

[K3: Real axis]
1 ZERO
Axis

[G 510]
//Home position return complete
M2410*M2430*M2450

[F 533]
RST M50 //Home position return signal reset

PAB2
[K505: Real axis]
1 ABS-1

Axis

LAddress 50000.0 pm
Speed 24000.00 mm/min
P.B. 3

[K506: Real axis]
1 ABS-1

Axis 2

LAddress 0.00000 degree
Speed 18000.000 degree/min
P.B. 2

PAE2 I
(G 541]
M50
[F 595]
/ISynchronous control start reset
RST M12001
G 590]
I/Startup request receiving flag OFF?
IM2001*IM2002*IM2003

PO

10-39



[G 532]
/IAdvanced start
M51*M2402*M2415*M2422*M2435*M2442*M2455

[K505: Real axis]
1 ABS-1

PAB3 |
[K506: Real axis]
1 ABS-1

Axis 2
LAddress 0.00000 degree
Speed 18000.000 degree/min
P.B. 2

[G4095]

//Program completion & start accept return wait dummy
NOP

Axis 3
LAddress 50000.0 pm
Speed 24000.00 mm/min
P.B. 3

[G4095]

//Program completion & start accept return wait dummy
NOP

PAE3 I

[K500: Real axis]
1 VR

Axis 1
Speed D2120  mm/min
P.B. 1

G 575]
//Sensor input ON
X0

[F 530]
SET M12001 //Axis 2_synchronous control execute

(G 542]
M10881 //Axis 2_Performing synchronous control

[F 571]
/IDisc shaft auxiliary clutch ON
SET M11694

[G 543]
IM51

[F 512]
SET M6831 //Axis 1_Speed control stop
RST M11694 //Disc shaft clutch OFF

[F 531]
RST M12001 //Axis 2_synchronous control stop

[G 514]
IM10881*IM10882 //Axes 2&3_Synchronous control OFF

[G 592]
IM2001*!M10881 //Axis 1 stop, Axis 2_Synchronous control OFF

[F 513]
RST M6831 //Axis 1_Stop command OFF

PO

[G 533]
1M6803

[F 592]
RST M6820
RST M6830

CLR
‘ ConveyorSpd Chg2

CLR
‘ CamAuto-generate
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Start program from Motion SFC program

[ConveyorSpd Chg2] program No. 240 (This program changes the conveyor shaft speed)
Started with No. 150

[ ConveyorSpd Chg2 ]

[F2300]

/IRead out initial speed
D2122L = D2120L

IFB1

_{ PO
[G2400]

/IAccelerate conveyor speed

[G2401]
pee: //Decelerate conveyor speed
M51*M53*(D2122L < K1200000) M51*M54*(D2122L >K0)
[F2303] [F2304]
/IAccelerate speed by 10 mm/sec /IDecelerate by 10 mm/sec
D2124L=D2122L+K60000 D2124L.=D2122L-K60000
[G2406] [G2407]
/IAcceleration button OFF /IDeceleration button OFF
IM53 M54
IFE1 ! ‘
[G2408]
/[Confirm speed change interlock

/IAxis 1 start accept (ON while started)
//During axis 1 speed change (ON only when starting speed change)
//During axis 1 auto deceleration (ON during auto deceleration)
M2001*IM2061*IM2128

IFB2 ‘
[G2304]
INIf the speed change value is negative, it should mean reversal, however,
/lthe negative values here are forcibly treated as "0".
D2124L <= KO
[F2301 [F2302]
/[The speed change for speed "0" means "pause” //Speed change
CHGV/(K1,K0) CHGV(K1,D2124L)
IFE2 !
F2305]
D2122L=D2124L

PO
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Start program from Motion SFC program
[CamAuto-generate] program No. 250 (This program automatically generates a cutter shaft cam)

Started with No. 150

[ CamAuto-generate ]

i }
[G 600]

//Cam generation command while stopping
IM51*IM2001*M55

D15210L=D6052L*K1000
D5020=D6050-K10000

IFB1 ‘

‘ [G 650] ‘
D6054L<=D6052/K2 //50% of sheet length or shorter

F 641] [F 642]
D6830L=D6054L D6830L=D6052/2

IFE1

[F 650]
J/Rotary cam generation
D5000L=K512  //Resolution = 512
D5002=K0

lAcosleration/deceleration method = Trapezoidal, synchronous axislength setting = Diameter
D5003=D5020  //Amplification factor over synchronous segment
D5004L=D6052L  //Sheet length
D5006L=D6830L  //Sheet synchronous width
D5008L=K800  //Synchronous axis length = 80.0 mm (diameter)
D5010L=D5004L/2  //Synchronous position adjustment = At sheet end
D5012L=K100  //Acceleration/deceleration width = 10.0 mm
D5014=K1 //Quantity of cutters = 1
CAMMK K5,K1,05000  //Cam automatic generation

[Disp SpdWaveform] program No. 255
Start up automatically (This program displays graphs on the demonstration machine operation panel)

[ Disp SpdWaveform ]

(il )

[F 900]

IF D5900==K0

/IConveyor shaft (axis 1) speed
BMOV #1001,#1000,K299
#1000=SHORT(D12282L/K6000*K-1)
/IRotating shaft (axis 2) speed
BMOV #1301,#1300,K299
#1300=SHORT(#8022L/K100)
/[Travel shaft (axis 3) speed
BMOV #1601,#1600,K299
#1600=SHORT(#8042L/K100)

IEND
D5900=D5900+K1
IF D5900>=K2

D5900=K0
IEND

PO
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10.5.3 Creating new advanced synchronous control Motion SFC programs

! Project

1>

EE;, SCHOOL{advanced) iQ-R motion training
R Series Common Parameter

(1) Right-click [Motion SFC Program] — [Motion SFC
Program] in the Project window, and then click
"New Motion SFC Program...".

Motion CPU Commeon Parameter
Motion Control Parameter
Motion SFC Program

Motion SFC Parameter

iy

f- Click!
H- [} Label
Structured Data Types

[]---@ Device Memary

Device Comment

V7

- . ==

Create a new Motion SFC program.

(2) 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 sync 1" for the "Motion SFC
Program Name".

Motion SFC Program Ma.
Use List

— Specify the "Motion SFC Program Mo." when starting
100 = the Motion SFC program from the sequence program.

(0to 255)

_ (3) Click the button after entering.
ot SECETo g Rome Specify the "Motion SFC Program Name” used in
IAdvanced syncl the Motion SFC subroutine callfstart or dear step.
(Up to 16 characters)
Click! ([_oc_]) et |
Moton SFC Parameter wess  (4) The set Motion SFC program appears in a list of
[Tk Perametr e e "Motion SFC Parameter".
- ContTrans.Count Setting— 0. | Program Name Auto. Trans. | B8N0 Executing Flag_| Execution Task .
(Norml Tack Commor) 00 Moot e e Back to step (1), and create the Motion program
s lutch o iormal .
== 1 Spedsme o N that looks like as follows.
150 Advancedsync2  No Normal
[ LETRELE o Comerarendchoz o o
Fiorie 2 oo o o No. Program name
M1z [Miw
Dis Dz 001 | All ax servo ON
ris i
Fi Fie 100 | Advanced sync 1
No. of Repeat Control Limit
g 3 110 | Clutch
e l= 120 | Speed sync
150 | Advanced sync 2
230 | ConveyorSpd Chg1
240 | ConveyorSpd Chg2
250 | CamAuto-generate
255 | Disp SpdWaveform

: Motion SFC programs other than No. 100 created
: here will not be described in detail. Refer to the

: section on motion SFC programs for operation

: described later to create.
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10.5.4 Entering motion control steps for advanced synchronous control
Sets motion control steps for advanced synchronous control.

(1) Create a servo program Motion SFC program.

i Project rox Double-click "100: Advanced sync 1" from the
E& SCHOOL (advanced) iQ-R motion training [Motion SFC Program] in the Project window.
[k R Series Common Parameter
Maotion CPU Common Parameter
Motion Control Parameter
|E| Motion SFC Program

Motion SFC Parameter
Motion SFC Program

(- ey (il

100: Advanced sync 1

L LT
120:5peed Sync
i 150: Advanced sync 2

V

Double-click!

(2) Create the SFC diagram shown below.

Advanced sync 1

ConveyorSpd Chg1

‘ ‘ K3 ‘ ‘ K507 ‘ ‘ K503 ‘ ‘ F591 ‘

CLR
ConveyorSpd Chg1
CLR

Speed sync

[Go to next page [N]

Go to next page
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CLR
ConveyorSpd Chg1
CLR

Speed sync

From previous page

(3) Set the following transition programs.

[G500]

//[Home position return start
M30%M2402xM2415%¥M2435%M2455

[G502]

/[Advanced start
M31%M2402*M2415xM2422+xM2435%
M2442xM2435

[G503]

'M6802

[G510]

/[Home position return complete
M2410%xM2430*M2450

[G511]

'M30

[G512]

M10881+xM10882
/|Axis 2&3_Performing synchronous control

[G514]

IM10881%IM10882
//Axis 2&3_Synchronous control OFF

[G570]

//Sensor input OFF
IX3

[G571]

//Output axis starting up
M10580%xM10581

[G590]

//Startup request receiving flag OFF?
IM2001*!IM2002%!M2003

[G591]

IM2001%!M10881%!M10882
//Axis 1 stop, Axis 2&3_Synchronous control OFF

/IProgram completion & start accept return wait

[G4095] NOP
SET M6810
SET M2042
SET M6830
[F500] RST M11694 //Auxiliary clutch OFF
RST M11691 //Main shaft clutch control invalid
D2120L=K300000 //Conveyor initial speed
D15212=K1 //Initial cam No.
D15210L=K700000 //Axis 2 length per cycle
SET M12001
/IAxis 2_synchronous control execute
[F510] /S/ET M12002
xis 3_synchronous control execute
SET M6815
//High-speed input request signal flag
RST M12001
[F511] /[Axis 2_synchronous control stop
RST M12002
/IAxis 3_synchronous control stop
[F512] SET M6831 //Axis 1_Speed control stop
RST M11694 //Disc shaft clutch OFF
[F513] |RST M6831//Axis 1_Stop command OFF
//ISynchronous control start reset
[F590] |RST M12001
RST M12002
[F591] |RST M6810

7

Go to next page
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From previous page

(4) Create and edit programs 001, 110, 120, 150, 230, 240, 250, and 255 in a similar manner. (Refer to the
Section "SFC program list" that will come up later.)

V7

Check/Convert | Online Debug Tools Window H (5) Batch convert created SFC diagrams to Motion SFC

programs.
Label Conversion ‘ Click [Project Batch Check/Conversion] on the
= Project Batch Check/Conversion Shift+Alt+F4 [Check/Convert] menu.

Click!
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10.6 Editing High-speed Input Request Signal Parameters

(1) Double-click [Motion CPU Common Parameter] —

P [High-speed Input Request Signal] in the Project
E-§2 SCHOOL(advanced) iQ-R. motion training window.

R Series Common Parameter
Motion CPU Common Parameter

----- Basic Setting
----- Servo Metwork Setting

----- ‘ Manual Pulse Generato Double-click!
= fj Vision System Parameter

'ﬂ_ Ethernet Communication Lin

% Vision Program Operation Se

----- § Head Module

@ Motion Control Parameter

22 Motion SFC Program

[K) Servo Program

-[% Cam Data

fl- [y Label

% Structured Data Types

(E Ry E Ry g E

[~ {24 Device Memory

Device Comment
(2) AHigh-speed Input Request Signal Parameter

dialog box appears.

[===] Click the button. Define the

#5 High-speed Tnput Requ... |||

Item . .
 Hiah-speed Input parameters in setting 1 as follows.
Reguest Signal
Signal Type 1:Bit Device .
Device X0 Device X0
Axis No. -
Input Signal

High-speed Input Request Signal
Valid Flag

Figh-speed Input Request | |
Signal Detection Direction | 2*~5N9

M6815

...... @ﬁdxthmt 0:General
High-speed Input Request ols]
Signal Compensation Time
High-speed Input Request

...... e MB815

High-speed Input Request

Signal Status

High-speed Input Request Signal
Set the assignment of high-speed input request signal.

High-speed input request signal is a signal to control mark detection or speed-pesition switching contrel, dutch
OMN/OFF operation of synchronous control, counter enabling/counter disabling of synchrenous encoder
axis/current value change operation in high-accuracy.
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10.7 Editing Servo Input Axis Parameters

(1)

i Project
E.

a3 x

SCHOOL (advanced) iQ-R motion training machin

R Series Common Parameter
Motion CPU Comman Parameter

Motion Control Parameter

Axis Setting Parameter

Servo Parameter

Parameter Block

Synchronous Control Parameter

- Input Axdis List

..... 5

Double-click!

a

-d=] Axis 9 to Axis 16 Synchronous Par
-f=] Multiple CPU Advanced Synchronou

(% Servo Input Axis Para... \z”

Synchronous Parameter Synchronous Control Image |

Select [Motion Control Parameter] —
[Synchronous Control Parameter] — [Input Axis
Parameter] in the Project window, and then
double-click [Servo Input Axis Parameter].

(2) A Servo Input Axis Parameter dialog box appears.
Specify the following settings for axis 1 and 3.

Item
I Servo Input Axis
. Pr.300:Servo Input Axis Type

Axis 1[ConveyorAxis]

Auxis 2[CutterAxis] | Axis S[RunningAxis]

| Current ... ¢ | 0:Invalid 2:Actual Current Value

Servo Input Axis Type | 2: Actual current value

% Detail Setting

4 m

Pr.300:Servo Input Axis Type
Set the current value type to be the generator of the input value for servo input axs.

Invald : Servo input axis is invaiid.

Feed Current Value : Generate the input value based on the feed current value.

Actual Current Value : Generate the input value based on the real current value which has been
created from unit conversion from the feedback value.

Serva Command Value : Generate the input value based on the servo command value in the
encoder pulse unit to command the servo.

Feedback Value : Generate the input value based on the encoder feedback pulse value from the
servo.
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10.8 Editing Synchronous Control Parameters

(1) Select [Motion Control Parameter] — [Synchronous Control Parameter] — [Axis 1 to Axis 8 Synchronous
Parameter] in the Project window, and then double-click [Axis 2].

Project 1 x

E|r_.'_, SCHOOL (Q series Motion compatible Device i
ﬁ R Series Comman Parameter

- Motion CPU Common Parameter

# Motion Control Parameter

----- Q Axis Setting Parameter

----- m Servo Parameter

-~ |7z] Parameter Block

= ";.d Synchronous Control Parameter 3
] Input Axis List

E-d=] Input Axis Parameter

----- ,j Command Generation Axis P
----- |=] Synchronous Encoder Axis P
----- Ij Servo Input Axis Parameter
=3 =] Axis 1to Axis 8 Synchronous P

Double-click!

»

I:I---:lj Axis 9 to Axis 16 Synchronous |
----- :d Multiple CPU Advanced Synchror =
Fl m 3

WV

(2) An Axis 2 Synchronous Parameter dialog box appears. Set the "Type" and "Axis No." of the "Main Input
Axis" as follows.

/%% Axis 2 Synchronous Pa... 40 4
Synchronous Control Image
Ttem Setting Value -
= Synchronous Control Module Setting | Set each module parameter.
- Main Shaft
= Main Input Axis \
Pr.400:Type 1:Servo Input Axis |
Pr.400:Axis No. 3 J
Pr.40L:Type 0:Invalid
Pr.401:Axis No. 0
- Main Shaft Composite Gear
Pr.402:Main Linput+ E
Pr.402:5ub 0:No Input
= Main Shaft Gear
Pr.403:Numerator 1
Pr.404:Denominator 1

-/ Main Shaft Clutch
—, Main Shaft Clutch Control

Setting
Pr.405:0N Control Mode 4:Address Mode
Pr.405:0FF Control Mode 4:Address Mode
Pr.405:High-speed Input Request
Signal 5

Pr.406:Main Shaft Clutch Reference | 0:Current Value after Main Shaft Composite
Address Setting

Pr.407:Main Shaft Clutch ON Address | 50.0000 mm

Pr.408:Movement Amount before

Main Shaft Clutch ON 0.0000 mm
Pr.409:Main Shaft Clutch OFF

Adidress 120.0000 mm
Pr.410:Movement Amount before

Main Shaft Clutch OFF 0.0000 mm
Pr.411:Main Shaft Clutch Smoothing |,
System 0:Direct
Pr.412:Main Shaft Clutch Smoothing |

Time Constant e
E;N413‘S\\Dpage atMain Shaft Cluteh | o0
gr;ﬂ:shppage atMain Shaft Cutch | oo

= Auxiliary Shaft
Pr.418:Type L:Servo Input Axis
Pr.418:Axis No. 1

= Auxiliary Shaft Composite Gear

Pr.419:Main Shaft Linput+
Pr.419:Auxiliary Shaft ZInput-
= Awdliary Shaft Gear
Pr.420:Nu 1

7

Go to next page
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From previous page

(3) Set "ON Control Mode", "OFF Control Mode", "Main Shaft Clutch ON Address" and "Main Shaft Clutch OFF
Address" in the "Main Shaft Clutch Control Setting" as follows.

[ Axis 2 Synchronous Pa...

Synchronous Control Image

Item Setting Value -
= Synchronous Control Module Setting | Set each module parameter.
= Main Shaft
= Main Input Axis
Pr.400:Type
Pr.400:Axis No.
= Sub Input Axis
Pr.401:Type 0:Invalid
Pr.401:Axis No. 0
= Main Shaft Composite Gear
Pr.402:Main 1:Input+ =
Pr.402:5ub 0:No Input
= Main Shaft Gear
Pr.403:Numerator 1
EodDDenominaio L
(" = Main Shaft Clutch
— Main Shaft Clutch Control

Setting
Pr.405:0N Control Mode “Address Mode
Pr.405:0FF Control Mode 4:Address Mode
Pr.405:High-speed Input Request |
Signal

Pr.406:Main Shaft Clutch Reference | 0:Current Value after Main Shaft Composite
Address Setting

Pr.407:Main Shaft Clutch ON Address | 50.0000 mm

Pr.408:Movement Amount before

Main Shaft Clutch ON 0.0000 mm
B T G 120.0000 mm
ManShaft e OFF |0
:;}:é LMan Shaft Cutch Smooting |
Pr.412:Main Shaft Clutch Smoothing |
Time Constant
Pr-AtsiSipnace atMein Sheft Clch |0 5005
Pr434:Sippage atMan shaft G |4 00
- Awdliary Shaft
Pr.418:Type 1:Servo Input Axis
Pr.418:Axs No. 1
= Awiliary Shaft Composite Gear
Pr.419:Main Shaft LInput+
Pr.419:Audiary Shaft 2anput-
= Awgiliary Shaft Gear
Pr.420:Numeratar 1 d
(4) Setthe "Type" and "Axis No." of the "Auxiliary Shaft" as follows.
=% Axis 2 Synchronous Pa... L
Synchronous Control Image
Ttem Setting Value -
= Synchronous Control Module Setting | Set each module parameter.
= Main Shaft
= Main Input Axis
Pr.400:Type ervo Tnput Axis
Pr. 400:Axis No. 3
= Sub Input Axis
Pr.401:Type 0:Invalid
Pr.401:Ais No. 0
= Main Shaft Composite Gear
Pr.402:Main L:Input+ E
Pr.402:5b 0:No Input
= Main Shaft Gear
Pr.403:Numerator 1
Pr. 404:Denominator 1

= Main Shaft Clutch
— Main Shaft Clutch Control

Setti
Pr.405:0N Control Mode “+Address Mode
Pr.405:0FF Control Mode 4:Address Mode
Pr.405:High-speed Input Request
Signal

Pr.406:Main Shaft Clutch Reference | 0:Current Value after Main Shaft Compesite
Address Setting

Pr.407:Main shaft Clutch ON Address | 50.0000 mm

Pr.408:Movement Amount before

Main Shaft Clutch ON 0.0000 mm
Pr.409:Main Shaft Clutch OFF
e 120.0000 mm
Pr.410:Movement Amount before
Main shaft Clutch OFF 0.0000 mm
Pr.411:Main Shaft Clutch Smoothing |,
System 0:Direct
Pr.412:Main Shaft Clutch Smoothing |
Time Constant me
ng‘ME:S\IppagE atMain Shaft Cutch | oo
Pr.414:5lppage atMain Shaft CUtdh | 000 vy

= Auxiliary Shaft
Pr.418:Type L:Servo Input Axis
Pr.418:Axis No. 1

=PRI ST
Fr.419:Main Shaft Lnput+
Pr.419:Ausdiary Shaft 2nput-

= Auxiliary Shaft Gear
Pr.420:Numerator 1 il

Go to next page
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(5) Set the "Auxiliary Shaft" of the "Auxiliary Shaft Composite Gear" as follows.

=¥ Axis 2 Synchronous Pa...

Synchronous Control Image

Ttem Setting Value
= Synchronous Control Module Setting | Set each module parameter.
= Main Shaft
= Main Input Axis
Pr.400:Type { 1:Servo Input Axis
Pr.400:Axis No. 3
= Sub Input Axis
Fr.40LType O:lnvalid
Pr.401:Axis No. 0
= Main Shaft Composite Gear
Pr.402:Main Lnput+
Pr.402:5ub 0:MNo Input
= Main Shaft Gear
Pr.403:Numerator 1
Pr.404:Denominator 1

= Main Shaft Clutch
. Main Shaft Clutch Control
ing

“4:Address Mode
4:Address Mode

Pr.405:CN Control Mode
Pr.405:0FF Control Mode
Pr.405:High-speed Input Request
Signal

Pr.406:Main Shaft Clutch Reference | 0:Current Value after Main Shaft Composite

Address Setting Gear

Pr.407:Main Shaft Clutch ON Address | 50,0000 mm

Pr.408:Movement Amount before:

Main Shaft Clutch ON 0.0000 mm
Pr.409:Main Shaft Clutch OFF
iy 120.0000 mm
Pr.410:Movement Amount before
Main Shaft Clutch OFF 0.0000 mm
Pr.411:Main Shaft Clutch Smoothing |
e 0:Direct
Pr.412:Main Shaft Clutch Smoothing |
Time Constant ms
Pr.4135ippage atMan shaft U | 00
Pr414:Sippage atMan shafk Ctch | 100

= Awiiliary Shaft
Pr.418:Type 1:5ervo Input Axis

= Auxiliary Shaft Composite Gear

Pr.419:Main Shaft Ldnput+

Pr.419:Auxiliary Shaft 2Input-
SRRy SHaTrCear

Pr.420:Numerator 1

!

Synchrenous Control Image

Ttem Setting Value
Audliary shaft clurch

_, Auxiliary Shaft Clutch Control
Setting
Pr.422:0N Control Mode 1:Clutch Command ON/OFF

Pr.422:High-speed Input Request |

i
Pr.423:Auxdiary Shaft Clutch Reference
Address Setiing

Pr.424:Auxiiary Shaft Clutch ON

O:Aundliary Shaft Current Value

Address 0.0000 mm
Pr.425:Movement Amount before

Audiary Shaft Clutch ON 0.0000 mm
Pr.426:Auxiiary Shaft Clutch OFF

e 0.0000 mm
Pr.427:Movement Amount before 0.0000 mm
Auxiiary Shaft Clutch OFF -
Pr.428:Audiery Shaft Clutch Smoothing |

System 0:Direct.
Pr.429:Auxdiery Shaft Clutch Smeothing | |

Time Constant. me
grr:niﬂ Slippage at Auxiiary Shaft Clutch 0.0000 mm
ng.:}hShDDBQE at Auxiiary Shaft Clutch 0.0000 mm

= Speed Change Gear 1
Pr.434:5peed Change Gear
Arrangement
Pr.435:5peed Change Gear Smoothing

0:No Speed Change Gear

Time Constant oms
I Speed Change Ratio
Pr.436:Numerator 1
Pr.437:Denominator 1

= Speed Change Gear 2
Pr.490:5peed Change Gear
Arrangement
Pr.491:Speed Change Gear Smoothing

0:No Speed Change Gear

Time Constant Oms
=l Speed Change Ratio
Pr.492:Numerator 1
Pr.493 Denominstor 1

- Qutput Axis
=1 Cam Axis Cycle Unit

Go to

Pr.438:Unit Setting Selection

Pr.438:Unit

Pr.438:Number of Decmal Places
Pr.442:Cam Axis Length per Cycle
Change Setting
Pr.439:Cam Axis Length per Cycle
Pr.441:Cam Stroke Amount
Pr.440:Cam No.
Pr.444:Cam Axis Phase Correction
Advance Time

Pr.445:Cam Axis Phase Correction Time

next page
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0

O:Invalid

70.0000 mm
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0
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(7) Set the "Cam Axis Length per Cycle" and "Cam Stroke Amount" as follows.
Setting of axis 2 synchronous parameter is now complete.

Axis 2 Synchronous Pa...

Synchronous Control Image

Item Setting Value -
= Auxiliary Shaft Clutch
-, Auxiliary Shaft Clutch Control
Setting

Pr.422:0N Control Mode 1:Clutch Command ON/OFF
Pr.422:0FF Control Mode 0:0FF Control Invalid
Pr.422:High-speed InputRequest [
Signal
Pr.423:Auxiliary Shaft Clutch Reference | |
Address Setting 0:Ausdiiary Shaft Current Value
Pr.424: Auxilary Shaft Clutch ON
Address 0-0000 mm
Pr.425:Movement Amount before
Auxiiary Shaft Clutch ON 0-0000 mm
Pr.426:Auxdliary Shaft Clutch OFF
Address 00000 mm
Pr.427:Movement Amount before 0.0000
Auiiary Shaft Clutch OFF e mm
Pr.428:Auxdiary Shaft Clutch Smoothing
System 0:Direct.
Pr.429:Auxiliary Shaft Clutch Smoothing (|
Time Constant
Pr-430:Sipaage at Andiary Shaft Gt 4 000y
Pr.431:Sippage at Audliary Shaft Clutch ) o0
OFF
- Speed Change Gear 1
Pr.434:Speed Change Gear .
i 0:No Speed Change Gear
Pr.435:Speed Change Gear Smoothing |
Time Constant ms
- Speed Change Ratio
Pr.436:Numerator 1
Pr.437:Denominater 1
= Speed Change Gear 2
Pr.490:Speed Che G
A'rranger:::t ‘ange Gear 0:No Speed Change Gear
Pr.491:5peed Change Gear Smoothing [ E
Time Constant
=1 Speed Change Ratio
Pr.482:Numerator 1
Pr.493:Denominator 1
~ Output Axis
=1 Cam Axis Cycle Unit
Fr.438:Unit Setting Selection 0:Use Units of Main Input Axis
Pr.438:Unit 0:mm
Llmber of Dedmal ol Il
/ Pr.442:Cam Axis Length per Cyde i
Change Setting oitnvald
Pr.439:Cam Ads Length per Cyde 70.0000 mm
Pr.441:Cam Stroke Amount 360.00000 degree
Pr.440:Cam No. 0
Advance Tme Ops
Pr.445:Cam Axis Phase Correction Tme o
0ms

(8) Next, set axis 3 synchronous parameters.
Select [Motion Control Parameter] — [Synchronous Control Parameter] — [Axis 1 to Axis 8 Synchronous
Parameter] in the Project window, and then double-click [Axis 3].

| Project 2

Elr:‘, SCHOOL (Q series Motion compatible Device i
_ﬁ R Series Common Parameter

ﬁ Motion CPU Common Parameter

=] # Motion Control Parameter

----- 9. Axis Setting Parameter

m Servo Parameter

----- iz] Parameter Block

B8 Synchronous Control Parameter

[iE] Imput Axis List

El- =] Input Axis Parameter

----- ,J Command Generation Axis P
----- |=] Synchronous Encoder Axis P
----- ,J Servo Input Axis Parameter
B3 -] Axis 1to Axis 8 Synchronous Pi

Double-click!

Go to next page
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(9) An Axis 3 Synchronous Parameter dialog box appears. Set the "Type" and "Axis No." of the "Main Input
Axis" as follows.

[+ Axis 3 Synchronous Pa... 4P -
Synchranous Contral Image

Ttem Setting Value P
= Synchronous Control Module Setting | Set each module parameter.

= Main Input Axis

Pr400:Type {iServo Tnput Axis
Pr. 400:xs No 1
M
Clutch Pr.401:Type 0:Inwalid
Pr. 40 A No. 0
5 Main Shaft Composite Gear
Pr.402:Main 2Input-
Pr.402:5ub 0:No Input
-1 Main Shaft Gear
Pr.403:Numeratar 1
Pr.404:Denominatar 1

=l Main Shaft Clutch
—, Main Shaft Clutch Control
etting

Pr.405:0N Contral Mode S:High-speed Input Request
Fr.405:0FF Control Mode L:0ne-shot OFF
Pr.405:High-speed Input Request. | |
signal
Pr,406:Main Shaft Clutch Reference ;
Aderess Seting 0:Current Value after Main Shaft Composite Gear
Pr.407:Main Shaft Clutch ON Address | 0.0000 mm
Pr.408:Movement Amount before
Main Shaft Ciutch ON 0-0000 mm
Pr,409:Main Shaft Clutch OFF
hddreas 0.0000 mm
Pr.410:Movement Amountbefore | oo o0

Main Shaft Clutch OFF

Pr.411:Main Shaft Clutch Smoothing
System

Pr.412:Main Shaft Clutch Smoothing

4:Sippage System (Linear)

Time Constant oms
Fr.a13Siopage atvan Sttt s | g
Pr414:Sppage atMain SHaft LI | 0 e
= Awxiliary Shaft
Pr.418:Type 0:Invald
Pr.418:Axis No. 0
=1 Auxiliary Shaft Composite Gear
Pr.419:Main shaft LInput+
Pr.419:Auxiiary Shaft 0:MNo Input
= Awaliary Shaft Gear
Pr.420:Numerator 1 i
(10) Set the "Main Shaft Composite Gear" "Main" as follows.
4b v
Synchronous Control Image
Ttem Setting Value -
-1 Synchronous Control Module Setting | Set each module parameter.
=1 Main Shaft
= Main Input Axis
Pr.400:Type { 1:Servo Input Axis
Pr.400:Axis No. 1
=1 Sub Input Axis
Pr.401:Type 0:Invaid
PAPTIrAY 2
Main Shaft Composite Gear
Pr.402:Main 2nput-
———— ——
51 Main Shaft Gear
Pr.403:Numerator 1
Pr.404:Denominator 1
=1 Main Shaft Clutch
_ Main Shaft Clutch Control
ctting
Pr.405:0N Contrel Made StHigh-speed Input Request
Pr.405:0FF Control Mode 1:0ne-shot OFF
Pr.405iHigh-speed Input Request ||
signal
:Qﬂ:";!‘mi:‘;ﬂ Clutch Reference | . - ent value after Main Shaft Composite Gear
Pr.407:Main Shaft Clutch ON Address | 0.0000 mm
Pr.408:Movement Amount before | oo
Main Shaft Clutch ON -
Pr 4054 shaftClch OFF 50000
ST AT |17 gt e
:; ALLMai Shaft Cltch SOt |0 i (inear)
Pr.412:Main Shaft Clutch Smoothing |
Time Constant
Pr413:Sppage at Main Sraft OWtch | &5 000
Pr414:Slppage atMain SHSTLCIEN | g
=1 Awgiliary Shaft
Pr.418:Type 0:Invaid
Pr.418:Axis No. 0
= Awgiliary Shaft Composite Gear
Pr.419:Main Shaft LiInput+
Pr.419:Auxiizry Shaft 0:No Input
£ Awaliary Shaft Gear
Pr. 420:Numerator 1 i

Go to next page
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(11) Set "ON Control Mode", "OFF Control Mode", "Movement Amount before Main Shaft Clutch OFF" "Main
Shaft Clutch Smoothing System" "Slippage at Main Shaft Clutch ON" and "Slippage at Main Shaft Clutch
OFF" in the "Main Shaft Clutch Control Setting" as follows.

| Axis 3 Synchronous Pa... 4b -
Synchronous Control Image

Item Setting Value -
=) Synchronous Control Module Setting | Set each module parameter.
= Main shaft
= Main Input Axis
FPr.400:Type :L:Servo Input Axds
Pr.400:Axis No. 1
=1 Sub Input Axis
Pr.401:Type 0:Invalid
Pr.401:Axis No. 0
= Main Shaft Composite Gear
Pr.402:Main 2nput- E
Pr.402:5ub 0:No Input
= Main Shaft Gear
Pr. 403:Numerator 1

1
/7= Main Shaft Clutch N

Main Shaft Clutch Control

< Setting
Fr.405:0N Control Mode S:High-speed Input Request
Pr.405:0FF Control Mode 1:0ne-Shot OFF
Pr.405:High-speed Input Request | |
signal
Pr,406:Main Shaft Clutch Reference
Address Setting 0:Current Value after Main Shaft Composite Gear
Pr.407:Main Shaft Clutch N Address | 0.0000 mm
Pr. 408:Movement Amount before
Main Shaft Clutch ON 0.0000 rm
Pr.409:Main Shaft Clutch CFF
s 0.0000mm
Pr. 410:Movement Amount before
Main Shaft Clutch OFF 175.0000 mm
Pr.411:Main Shaft Clutch Smoothing |,
b 4:slippage System (Linear)
Pr.412:Main Shaft Clutch Smoothing |
Time Constant e
GRS e TG -
Pr.414:Slppage atMain Shaft Cluteh | (oo
CFF y
RIS SREYe
Pr.418:Type 0:Ivalid
18:Axis No. 0
= Auxiliary Shaft Composite Gear
Pr.419:Main Shaft Lilnput+
Pr.419:Auxiiary Shaft 0:No Input
= Awiliary Shaft Gear
Pr. 420:Numerator 1 it

(12) Set the "Cam Axis Length per Cycle" and "Cam Stroke Amount" as follows.
Setting of axis 3 synchronous parameter is now complete.

Axis 3 Synchronous Pa... 4 b -
Synchronous Control Image

Ttem Setting Value -
Pr.427:Movement Amount before

Auxliary Shaft Clutch OFF 0 pulse
Pr.428: Auxiiary Shaft Clutch -
Smoothing System O:Direct
Pr.429: Auxiliary Shaft Clutch 0
Smoothing Time Constant e
Pr.430:Slippage at Auxdiary Shaft

Cllteh ON 0 puise
Pr.431:Slippage at Auiiary Shaft

Clutch OFF 0 puise

= Speed Change Gear 1
Pr.434:Speed Change Gear
Arrangement
Pr.435:5peed Change Gear

0:No Speed Change Gear

Smoothing Time Constant oms
= Speed Change Ratio
Pr.436:Numerator 1
Pr.437:Denominator 1

= Speed Change Gear 2
Pr.430:Speed Change Gear
Arrangement
Pr.491:Speed Change Gear

0:No Speed Change Gear

Smoathing Time Constant 0ms
= Speed Change Ratio
Pr.492:Numerator 1
Pr.493:Denominator 1
] Output Axis
= Cam Axis Cycle Unit
Bedaillaiboatiy Lot Oulleo llpite of M b e
4 Pr.438:Unit 0:mm

Pr.438:Number of Decmal Places [0

Pr.442:Cam Axis Length per Cyde

Change Setting gt per Ly 0:Invalid

Pr.439:Cam Axis Length per Cyde | 110.0000 mm

\___Pr.#1:Cam Stroke Amount 110000.0 pm

Pr.440:Cam No. U

Pr.444:Cam Axis Phase Carrection

Advance Time Ops

Pr.445:Cam Axis Phase Correction 10ms

Time Constant

Pr.448:5ynchronous Control .

Parameter Block No.

Pr.447:0utput Axis Smoothing Time | i

Go to next page
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(13)Convert data for advanced synchronous control program editing to an internal code that allows the Motion
CPU to function.
Click [Project Batch Check/Conversion] on the [Check/Convert] menu.

Check/Convert | Online Debug Tools Window He

J 5 Relative Check

Label Conversion

& Project Batch Check/Conversion  Shift+Alt+F4 Click!

e

(14) The message that tells completing Motion SFC program conversion appears in the progress window.

Progre&n
ICnupling program of Motion SFC, F/FS and G have completed successfully.

- Maotion SFC Program Batch Conversion End  Error: 0, Warning ;: 0 ——
—— Project Batch Chedk/Conversion Complete Error: 0, Warning: 0 Completed Time: 2016/07/11 18:53:52 ——

Progress Lgtmmut I
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10.9 Writing to the Motion CPU
Write servo settings data and Motion SFC programs to the R16MTCPU.

Online | Debug Tools Window Help

Transfer Setup...

Read from Motion...

(1) Set the Motion CPU to "STOP".

(2) Click [Write to Motion] on the [Online] menu at the

Program Editor window.

-
B Write to Motion...
Verify with Motion...

Click!

Remote Operation...

mmmmmmmm

aaaaaaa

tting/Head Module/Axis Label

MELSOFT MT Develop...

. ) Completed.

Ok

Click!

V7

(3) Select the "Programs" and "Parameters" check
boxes at the CPU Write dialog box that appears,

and then click the button.

Click!

(4) Click the button when the "Completed"
message appears.

(5) Resetthe PLC CPU.

(6) Setthe PLC CPU and Motion CPU to "RUN".

If the ROBCPU RUN lamp and R16MTCPU RUN and M.RUN lamps light up, writing is successful.
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10.10 Demonstration Machine Operation

10.10.1 Advanced synchronous control 1: Travel cutter

(Demonstration machine operation panel )Advanced synchronous control 1 screen

Axis 2 (cutter axis) Clutch ON

M32

cam No.| No.2 Changes

Error occurred s o d
NCNronizing spee:
MB010 Y 9P

1) Click the monitor tool button.
u MELSOFT MT Developer2 ...ork¥iQ-R_motion¥EN¥prt (1

EProject Edit Find/Replace View Check/Convert

3 RS MY cical ) 005

50| o6 BB (B X Mwvonicorfa S & 58 & 5 &

s

s LTI = (2) The monitor window axis monitor
el TR TN |ZRR
Axis Monitor Monitor Type : [as OutoutAxs) v  Fontsizes[opt v| [ Item Selec | Common Information List appears

@R
e, Axs 1 s 2 A 3
Conveyoriis Cutteréxis RunningAxs @ [ PCPUReadly Fag(5500)
Md.20:Feed Curent Valie | 2589.6 um 2567.5 um 75719 um @ [ Ra.1123:A1-AX Servo ONOZ042)
evation Counter @[ St 1035ALAXSY ON Acp. (420%)
MlnZEe St (S -2 puse 0 puse )

Valie SL107S:Servo Ready

01008 BxecuteProgam 30 306 306 s o, 450678
= 9010 1112 13114 15 16
Execute Servo Instruction | ZERO. zeR0
@ [ Forced stop Input(sM502)

Control Mode Postion Ctr. Mode  Poskion Ctr. Mode  Positon Cil. Mode
o 5 7 7 5t 1040:Start Accept

:Waming Aato.  [1]2]3]45]6]7]8
BTG o o o 5 11011/12 13141516
3. 1005:5ervo Eror 0 0 0

Device Assigrment Method (5D560)

Cd.1110:106 Speed Reg. | 100.00 mymin 20.00 m/min 1000.00 mm/min @ seres Motion compatible Device assi
St.1066:Zero Pass Hoton Operation Cyde Settng(SD523)
5t.1067:Er. Detect OFF(M2407) OFF(M2427) OFF(M2447)
5t.1068:Sevo Er. Detect. | OFF(M2408) OFF(M2428) OFF(M2448) Hoton Cperaton Cyde Montor(50522)

5t.1070:Home Postion
Retum Complete

st.1071Extemalsonal- s |OFF(M2A11) orrtasn) onpnsn

OFF(M2410) OFF(M2430) OFF(M2450) Motion Maximum Cycle Setting(50524)

St.1072:Extemal Signal - RLS| OFF(M2412) OFF(M2432) T “‘"“'siﬂ“’
st.1075:Servo Ready

Mexinum Min Cyde(50521)
Ra.1140:5top Commend | OFF(M3200) OFF(43220) OFF(M3240) e I
(e OFF(M3201) oFF(M3221) OFF(M3241) St 10%:Operaton Cyde Over Arm (42054)
Rq.1155:Servo OFf Command| OFF(M3215) OFF(M3235) OFF(M3255) 2 E"”f[wm’
St.420:Man Shaft Cutch ON |OFF(M10550) OFF(ML0570) OFF(M10580) LR 7o s )

Latest Self dagnostec o Code (SD0)
t.421:Mai Shaft Clutch s Ere Gode (00

Shosthing Stus OFF(M10561) OFFM10571) OFF(M10581)
Md.101:Actual Current Valve |2589.6 um 2567.5m 7571.9um Detect Wiaring (S
Md.28:Command Speed |0 puse/s 0 pusse/s 0 pusse/s Muitple CPU Advanced Syndranous Control

e CP -

A

Go to next page
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(3) Setthe PLC CPU and Motion CPU to "RUN".

V7

Demonstration machine operation panel

[Servo ON]
(4) If the servo is not on, press at the demonstration Servo ON
machine operation panel. M1000

The servo status for axes 1 to 3 changes to ready.

WV
N

[Switching to advanced synchronous control 1 and clutch operation]

Advanced
synchronous
(5) PI'eSS ycontro|1 -

(6) Press on the Advanced synchronous control 1 screen. And the, press .
Next, press to start up the demonstration machine.
Press to ensure that conveyor speed change operation is possible.
Press the button, and ensure that clutch operation is possible.

* Press during operation with advanced synchronous control.
This turns off the clutch and the cutting movement (the rotation of the disc) stops.

Pressing the switch for again causes the disc to start the cutting movement again.

* The clutch can turn on and off the cutter shaft only. (It does not turn on and off the travel shaft.)

V4

Error check operation Motion CPU Error Batch Monitor screen

B Motion CPU Error Batch Monitor - MT Developer2 ...

Menu ,m.mm.mm TN -
Motion CPU Error Batch Monitor By Common Information List 2
Motion Error History Eroristory Gear | Createcsvrie | Error Release @ | Ra.1120:7LC Ready(2000)
Online g
e o o il -
[ 1 e [ am | e | k] i, | e [ i
p— s e p- SP— et
R m o = — == ST
[ bt} i
. . 3 * — — - Axs 3 Warning 0c80 6.1 Servo War
[Motion Monitor] " : =i B
et sz - Mis2  Waming ocs 6.1 Servo Warming St 1040:Start Accept £
U s ;:/20\5‘““ 671 — — s 1 Warning 0c80 £6.1 Servo Wamng 9 101112 1314 15 16
o s .
5 B 7| /2212015 ~ — - AoiS 3 Warning 0c80 E6.1 Servo Warning Moton Operation Cyde Setting(SD523)
[Motion CPU Error Batch Monitor] s e e
= o e | = e
& e
U ner s o e
1072202015 0143 ms.
g = 4 =+ Iz — L
e = - Current Main Cyde(SD520)
[Motion CPU Error Batch Monitor] = =
e = o
5t 1046:Operation Cyde Over Alarm(42054) |
= ==
Output Axis. @ | Latest Self-diagnostic Error (SM0)
p— e
waming 112 34 5|6 789 10/1112(1314/15/16 s

7

Go to next page
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[Set cam No. to "2"]

(7) Press of the "Cam No.". The numerical input screen appears. There, change "1" to "2".

[Contents to be checked)]
(8) Confirm that the disc moves differently from the cam No. 1.
Refer to the following cam data graphs.
(Note that the disc rotates in one step with the cam No. 1 while it rotates in two steps with the cam No. 2.)

Cam No. 1 Cam No. 2
Stroke Graph Stroke Graph
00 00

- T \ /
g o \ / g o
g \ / : \
S b
= 1000 = -100.0
2 g \
g 1500 \ / g 1500
3 \ ] @ %

2000 -2000

175000 350000 525000 700000 00 175000 350000 525000 700000
Length per Cycle [um] Length per Cycle [um]
Speed Graph Speed Graph

200 100

A AN/
° °
g /\ g \ [
(% 000 \ / ;’.}_ -1.00 \/

100 200

» v

00 175000 350000 525000 700000 00 175000 350000 525000 700000
Length per Cycle [um] Length per Cycle [um]

V7

[Finishing advanced synchronous control 1]

St d d 1 .
(9) Press to end advanced 1 operation.

Ad d 1 .
Press to end all operations.

(10)Practice of the advanced control 1 is complete when all of these operations are finished.

POINT

» Check that the clutch controls to turn ON/OFF the cutting movement.

» Change the conveyor speed to see that the travel shaft synchronizes with the conveyor shaft.

» Observe that the disc rotates according to the cam data "No. 1" and "No. 2" and it rotates
differently between the two.
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10.10.2 Advanced synchronous control 2: Rotary cutter

(Demonstration machine operation panel )Advanced synchronous control 2 screen

= — 1) Click the monitor tool button.
ﬂ MELSOFT MT Developer2 ...ork¥iQ-R_motion¥EN¥pre M

§Project Edit Find/Replace View Check/Conwvert

;s g B
i By

S

J0

e = S (2) The monitor window axis monitor
:nsmrug‘w & |aRd

s Monitor e tpe: oo =] fovee [ =] B ten e Conron normation Lt : appears.
o[ )
o o 1 o 2 o 3
Conveyorhxis CutterAxs RunningAxis @ | PcPU Ready Flag(sM500)
e 20eed Curent vae | 2599.5um 2s67.5m 7o719um o ra Ao OO

et st oot
MLl -Devarion Coon 0 pule 0 puke “1 pubse o
e . e e wete. N[5 ]2 e

Execute Servo Instructon | ZERO R0
@ Forced sop Trputs302)

CTra— . . S
1d.1004:Error o ] ] 9 10(11 12113 14 15 16
STy i R R e}

R ot
se.1071xcemlSonal 1S OFF(HEA11) orsuzean) I —
Seior2ecena s s o) orvees)

5t.1075:5erv0 Ready

or(M2410) oF(M2430) or(M24s0)

Ra.1140:5top Command | OFF(M3200) OFF(M3220) OFF(M3240)

wumodsw  omoy  omuzy  omoen Syt A
e ot G ooy omims ot e

5t.420:Main Shaft Clutch ON | OFF(M10560) OFF(M10570) OFF(M10580) Latest e dopeste e G040

Lotestself g

St.a21:an Shaft Cutch Code (0)

Sroatines Stanes oFF(Mt0561) oFF(M10571) oFF(Mt0sa1)
16.101:ActualCurent Vaie | 2569.6 pm 2567.5um 7571.9um Detectiamng (549
d.28:Command Speed |0 puse/s 0 pubels 0 pubels Putple CPU Advnced Syvonoss Gontd

itle U Advanced Synvonous Convol .

7

Go to next page
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(3) Setthe PLC CPU and Motion CPU to "RUN".

V

[Servo ON] Demonstration machine operation panel
(4) If the servo is not on, press at the demonstration Servo ON
machine operation panel. YEL

The servo status for axes 1 to 3 changes to ready.

V

Advanced

(5) Press | synchronous

control2 |

[Switching to advanced synchronous control 2]

Ad d 2 p
(6) Press on the Advanced synchronous control 2 screen. And the, press .

Start up ad d 2 . .
Next, press to start up the demonstration machine.

The initial setting of the cam automatic generation parameters is such that the demonstration machine
carries out the cutting movement on the white marks that are laid out 50 mm apart from the others. Now,
check this operation.

A Camicycle ! Camicycle ' Camicycle ! Cam1cycle !

100%

Stroke
Cutter angle

o
0 A)o (degree)
Cutter speed
» Cutter angle

0 360(0) 36Q(0) 36Q(0) 36Q0)  (degree)
: . . . .

Position of cutting sheet . f : ! !
Synchronous segment ! 1 1 1 1

| | | | o | |

Workpiece detection Cutting position  Cutting position  Cutting position  Cutting position
I |

Sheet length
You may change the sheet length as you like. Note, however, that making it a multiple of 50 mm makes it easy
for you to check the operation.

The initial settings of the cam automatic generation parameters on the demonstration machine motion are as
follows.
» Automatic generation option: Acceleration and deceleration method ... Trapezoidal/synchronous axis
length setting ... Diameter
» Acceleration rate over synchronous section: 100% (Reaches the same speed as the conveyor speed at
the rate of 100%)
» Sheet length: 50.0 mm
» Sheet synchronous width: 10 mm
» Synchronous axis length: 80.0 mm (diameter)
» Synchronous position adjustment: 0 (Over the sheet center synchronous section)

Next, change the conveyor speed.
* Press to ensure that conveyor speed change operation is possible.
» Check that the synchronous cutting movement continues even if the conveyor speed changes.

7

Go to next page
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Error check operation Motion CPU Error Batch Monitor screen
W Motion CPU Error Batch Monitor - MT Developer2 .« ¥Documents¥work¥IQ-R_motion¥EN¥project¥SCHOOL (advanced). mtw =X
= RN TR XY
Menu Motion GPU Error Batch Monitor _ Event sy | Common Information List
Motion Error History. Erorkistory Ceor | GreatecsvFie | ErorRelesse | @ | Ra. 1120LC Ready(M2000) )1
[On | lne] [ —— Errerogm ‘ B [ gkt [ el ] e ‘ ErorCode | ServoEra Code | & s smooioma
[z s 707 c] P - 2] cofre sooe | | @ [SLISALAX SV ON At 0126%)
U e
[M otion Monito r] 5|70 702671 | a3 wameg o 5.1 Servo g T
4|7/8/2016 %:37:02.671 - — —AG2  Wamng o8 E6.1 Servo Waring St.1040:Start Accept
P m I e p p
. . | e h— Q series Motion compatible Device assi...
[M otion CPU Error Batch Monito r] A|oms - — —his3  weming s 6.1 Servo Warang i Ooaen ety G052
| 2DLS - As 2 Wamng ocs0 E6.1 Servo Warring Moton Operaton Cyde Monitor(sD522)
v
U | o[pmm, -] a1 wameg o« 6.1 sevo varmng
ooz = e — —
. . :55: rrent Main Cyde(SD520)
[Motion CPU Error Batch Monitor] s I PO o= oY — one
- i ‘Maximum Main Cycle(SD521)
. s
— st Aarn(42054)
T VDT Eror(SMS12)
— = o ‘ ‘ Latest Self diagnostic Error (SM0)
Latest Self-diagnostic Error Code (SD0)
oupotnes g
T aEN N ENE ] A Y T T e
Error 1.2 3 456 7 8 9101112131415 16 =1
oot 1021345 617 8|3 101112 1314 15 16 || e

[Change cam automatic generation parameters]

(7) Change the three parameters as follows.

» Sheet length: (Length of sheet to be cut off)

» Sheet synchronous width: (The width of segment where the conveyor speed and the angular speed
synchronize with the other when the cutter carries out the cutting movement)

» Acceleration rate over synchronous section: (The rate of increase in the angular speed of the disc with
reference to the conveyor speed over the synchronous width. It reaches the same speed as the conveyor
speed at the rate of 100%.)

The initial parameter settings are 50.0 mm for the sheet length, 10.0 mm for the synchronous width and

100% for the acceleration rate.

Press to stop the demonstration machine motion. Change the sheet length to 100.0 mm and

synchronous width to 30.0 mm.
In each case, press the numeric figure to call up the numerical input screen and change the parameters.

G t Start up advanced 2 . .
Press to generate the cam data. Next, press once again to start up the demonstration

machine.
[Contents to be checked)]

(8) Check that the demonstration machine carries out the cutting movement on every other white mark (skipping
one every time).
Also, check that the synchronous section is extended.

e

Start up ad: d2 .
(9) Press to end advanced synchronous control 2 operation.

[Finishing advanced synchronous control 2]

Press ADVANCED 2 M6803 to end all operations.

%

(10)Practice of the advanced control 2 is complete when all of these operations are finished.

POINT

» Check that the disc follows the rotary cutter movement as show in Figure 2 above.

» Change the conveyor speed to see that the cutter synchronizes with the conveyor.

» Change the cam automatic generation parameters to see that the motion of the cutter shaft
changes accordingly.
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10.11 SFC program list

This shows a list of the SFC programs.

[All ax servo ON] program No. 001

[ All ax servo ON ]

[F 0]
/lIN\Advanced control programs start

SET M6855
,_{ PO
IFB1

G 10]
JIAll axis servo ON command
M6550

[F 10] [F 15]

SET M2042 RST M2042

JIAIl axes servo ON /IAll axes servo OFF

[G 15] [G 16]
//Servo being ready? /[Servo being ready?
M2415*M2435*M2455 IM2415*IM2435*IM2455

IFE1
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[Advanced sync 1: Travel cutter] program No. 100

[ Advanced sync 1 ]

[F 500]
SET M6810
SET M2042

SET M6830

RST M11694 //Auxiliary clutch OFF

RST M11691 //Main shaft clutch control invalid
2120L=K300000 //Conveyor initial speed

D15212=K1_ //Initial cam No.

D15210L=K700000 //Axis 2 length per cycle

_{Po

H ConveyorSpd Chg1 H

H Clutch H

[Go to next page Y]

_{ P2
IFB1
[G 500]
JiHome position return start
M30"M2402"M2415*M2435*M2455

PAB1 |
[K1: Real axis]
1 ZERO

Axis 1

PAE1

[K2: Real axis]
1 ZERO
Axis 2

[K3: Real axis]
1 ZERO

Axis

//Home position return complete
M2410*M2430*M2450

[G 510] ‘

[F 506]
RST M30 //Home position return signal reset

PAB2
[K502: Real axis]
1 ABS-1

Axis 2

LAddress 0.00000 degree

Speed 18000.000 degree/min
2

[K503: Real axis]
1 ABS-1

Axis 3

LAddress 00 pm

Speed 400.00 mm/min
3

PAE2 !
[G 511]
IM30

[G 590]

/iStartup request receiving flag OFF?
1M2001*IM2002*1M2003

P2
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[G 502]
/IAdvanced start
M31*M2402*M2415"M2422*M2435*M2442*M2455

PAB3 |

[K507: Real axis]

1 ABS1
xis 2
LAddress 180.00000 degree
Speed 18000.000 degree/min
P.B. 2

[G4095]

/IProgram completion & start accept return wait dummy
NOP

[K503: Real axis]

1 ABS-1
Xis 3
LAddress 00 pm
Speed 400.00 mm/min
P.B. 3

[G4095]

//Program completion & start accept return wait dummy
NOP

PAE3 I
[K500: Real axis]
1 VR
Axis 1
Speed D2120 mm/min
P.B. 1
H Speed Sync H
_{ P1

[G 570]
l/Sensor input OFF

X0

[F 510]

SET M12001 //Axis 2_synchronous control execute
SET M12002 //Axis 3_synchronous control execute
SET M6815 /lhigh-speed input request signal flag

G 512
M10881*M10882 //Axes 2&3_Performing synchronous control

G 571]
//Output axis starting up
M10580*M10581

[F 570]
SET M6840 //Speed synchronization in process
RST M6815 //high-speed input request signal flag OFF

G 572]
IIFixed-pitch feed complete
10580*IM10581

F 511
RST M12001 //Axis 2_synchronous control stop
RST M12002 //Axis 3_synchronous control stop

[G 514]
IM10881*IM10882 //Axes 2&3_Synchronous control OFF

[K504: Real axis]

1 ABS-1
Axis 3
LAddress 0.0 pm
Speed 16000.00 mm/min
P.B. 3

[G4095]

“Férggram completion & start accept return wait dummy

IFB2 ‘

Em]
IM31%(D40L==K0)

[F 512]
SET M6831 //Axis 1_Speed control stop
RST M11694 //Disc shaft clutch OFF

[G 591]
M2001*IM10881*!IM10882
//Axis 1 stop, Axes 2&3_Synchronous control OFF

[F 513]
RST M6831 //Axis 1_Stop command OFF

CLR
‘ Clutch

CLR
‘ ConveyorSpd Chg1

CLR
‘ Speed Sync

PO

[G 503]
IM6802

[F 591]
RST M6810
RST M6830

CLR
‘ Clutch

IR
‘ ConveyorSpd Chg1

CLR
‘ Speed Sync

END

P1
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[Clutch] program No. 110

[ Clutch

PAB1

_[po

[F1100]
/IAxis 2 Clutch control
SET M11691 = M32

PAE1

[F1101]
/IAxis 2 Clutch control
RST M11691 = IM32

[Speed Sync] program No. 120

[ Speed Sync ]

_[po

[G 574]
//Speed synchronization
M10580*IM10581

[F572]
SET M6840  //Speed synchronization in process

[G 573]
/IDeceleration section
IM10580*M10581

[F 515]

RST M6840

//Speed synchronization in process OFF

PO
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[Advanced sync 2: Rotary cutter] program No. 150

[ Advanced sync 2 J

[F 501]

SET M6820

SET M2042

SET M6830

SET M11691 //Main shaft clutch control invalid
D2120L=K300000 //Conveyor initial speed
D15212=K5 //Cam No.
D15210L=K500000//Cam length per cycle

[F 502]
/iGenerate inifial stage rotary cam
D5000L=K512 //Resolution = 512
D5002=K0

IAcceleration/deceleraton method = Trapezoida,synchronovs axs engih seting = Diameter
D5003=K0 //Amplification factor over synchronous segment = 0.00 %
D5004L=K500 //Sheet length = 50.0 mm
D5006L=K100 //Sheet synchronous width = 10.0 mm
D5008L=K800 /Synchronous axis length = 80.0 mm (diameter)/
D5010L=K250 //Synchronous position adjustment = At sheet end
D5012L=K100 //Acceleration/deceleration width = 10.0 mm
D5014=K1 //Quantity of cutters = 1
CAMMK K5K1,05000  //Cam automatic generation

H ConveyorSpd Chg2

H CamAuto-generate

_{Po

[Go to next page]

IFB1

[G 530]
//Home position return startup
M50*M2402*M2415*M2435*M2455

PAB1 |

[K1: Real axis]
1 ZERO
Axis 1

PAE1

[K2: Real axis]
1 ZERO
Axis

[K3: Real axis]
1 ZERO
Axis

[G 510]
//Home position return complete
M2410*M2430*M2450

[F 533]
RST M50 //Home position return signal reset

PAB2

[K505: Real axis]
1 ABS-1

Axis 3
LAddress 50000.0 pm
Speed 24000.00 mm/min
P.B. 3

PAE2 !

[K506: Real axis]
1 ABS-1
Axis
LAddress
Speed
P.B.

2
0.00000 degree
18000.000 degree/min
2

[G 541]
IM50
[F 595,

1/ISynchronous control start reset

RST M12001

[G 590]

I/Startup request receiving flag OFF?
!M2001*IM2002*!M2003

PO
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[G 532]
/IAdvanced start
M51*M2402*M2415*M2422*M2435*M2442*M2455

[K505: Real axis]
1 ABS-1

PAB3 |

[K506: Real axis]

1 ABS-1
Axis 2
LAddress 0.00000 degree
Speed 18000.000 degree/min
P.B. 2

[G4095]

/IProgram completion & start accept return wait dummy
NOP

Axis 3
LAddress 50000.0 pm
Speed 24000.00 mm/min
PB. 3

[G4095]

//Program completion & start accept return wait dummy
NOP

G 533]
IM6803

[F 592]
RST M6820
RST M6830

Cl

LR
ConveyorSpd Chg2

PAE3 !

[K500: Real axis]
1 VR

Axis 1
Speed D2120 mm/min
P.B. 1

[G 575]
/ISensor input ON
X0

[F 530]
SET M12001 //Axis 2_synchronous control execute

[G 542]
M10881 //Axis 2_Performing synchronous control

[F 571
/IDisc shaft auxiliary clutch ON
SET M11694

[G 543]
IM51

[F 512]
SET M6831 //Axis 1_Speed control stop
RST M11694 //Disc shaft clutch OFF

[F 531]
RST M12001 //Axis 2_synchronous control stop

[G 514]
IM10881*IM10882 //Axes 2&3_Synchronous control OFF

[G 592]
IM2001*!M10881 //Axis 1 stop, Axis 2_Synchronous control OFF

[F 513]
RST M6831 //Axis 1_Stop command OFF

PO

CIR
‘ CamAuto-generate

END
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[ConveyorSpd Chg1] program No. 230

[ ConveyorSpd Chg1 ]
[F2300]
//Read out initial speed
D2122L = D2120L

_[po

IFB1 |
[G2300] [G2301]
/lAccelerate conveyor speed //Decelerate conveyor speed
M33*(D2122L < K720000) M34*(D2122L >K0)
[F2303] F2304]
I/lAccelerate speed by 10 mm/sec /IDecelerate by 10 mm/sec
D2124L=D2122L+K60000 D2124L=D2122L-K60000
[G2306] [G2307]
IIAcceleration button OFF /[Deceleration button OFF
IM33 IM34

IFE1 ! ‘
[G2302]

/[Confirm speed change interlock

/IM2001 Axis 1 start accept (ON while started)

//IM2061 During axis 1 speed change (ON only when starting speed change)
/IM2130 During axis 2 auto deceleration (ON during auto deceleration)
//Segment for synchronous deceleration
M2001*IM2061*IM2130*!/(IM10580*M10581)

IFB2 ‘

[G2304]
11 the speed change value is negative, it should mean reversal, however,

Ilthe negative values here are forcibly treated as "0".

D2124L <= KO

[F2301] [F2302]

/[The speed change for speed "0" means "pause". /ISpeed change

CHGV(K1,K0) CHGV(K1,D2124L)
IFE2 !

[F2305]
D2122L=D2124L

. |
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[ConveyorSpd Chg2] program No. 240

[ ConveyorSpd Chg2 ]
[F2300]

//Read out initial speed

D2122L = D2120L

_[po

IFB1 |
[G2400] [G2401]
I/lAccelerate conveyor speed //Decelerate conveyor speed
M51*M53*(D2122L < K1200000) M51*M54*(D2122L >K0)
[F2303] F2304]
I/lAccelerate speed by 10 mm/sec /IDecelerate by 10 mm/sec
D2124L=D2122L+K60000 D2124L=D2122L-K60000
[G2406] [G2407]
/IAcceleration button OFF /IDeceleration button OFF
IM53 M54
IFE1 ! ‘
[G2408]

//Confirm speed change interlock
/IAxis 1 start accept (ON while started)
//During axis 1 speed change (ON only when starting speed change)

//During axis 1 auto deceleration (ON during auto deceleration)
M2001*IM2061*IM2128

IFB2 ‘

[G2304]

IN'f the speed change value is negative, it should mean reversal, however,
/lthe negative values here are forcibly treated as "0".

D2124L <= KO
[F2301]

[F2302]
/[The speed change for speed "0" means "pause". /ISpeed change
CHGV(K1,K0) CHGV(K1,D2124L)

IFE2

[F2305]
D2122L=D2124L

. J
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[CamAuto-generate] program No. 250

[ CamAuto-generate j

_[po

[G 600]
/ICam generation command while stopping
IM51*IM2001*M55

F 640]
D15210L=D6052L*K1000
D5020=D6050-K10000

IFB1 ‘

‘ [G 650]
D6054L<=D6052/K2 //50% of sheet length or shorter

[F 641]
D6830L=D6054L

IFE1 ‘

[F 642]
D6830L=D6052/2

F 650]
I/Rotary cam generation
D5000L=K512  //Resolution = 512
D5002=K0

IIAcceleraton/deceleration method = Trapezoidal, synchvonous axis length setting = Diameter
D5003=D5020  //Amplification factor over synchronous segment
D5004L=D6052L  //Sheet length
D5006L=D6830L //Sheet synchronous width
D5008L=K800  //Synchronous axis length = 80.0 mm (diameter)
D5010L=D5004L/2  /ISynchronous position adjustment = At sheet end
D5012L=K100  //Acceleration/deceleration width = 10.0 mm
D5014=K1 //Quantity of cutters = 1
CAMMK K5,K1,D5000  //Cam automatic generation

[Disp SpdWaveform] program No. 255

[ Disp SpdWaveform ]

_[po

[F 900]

IF D5900==K0

/IConveyor shaft (axis 1) speed
BMOV #1001,#1000,K299
#1000=SHORT(D12282L/K6000*K-1)
/IRotating shaft (axis 2) speed
BMOV #1301,#1300,K299
#1300=SHORT(#8022L/K100)
/[Travel shaft (axis 3) speed
BMOV #1601,#1600,K299
#1600=SHORT(#8042L/K100)

IEND
D5900=D5900+K1
IF D5900>=K2
D5900=K0

IEND

PO
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Appendices

Appendix 1 Application Practice

Appendix 1.1 Practice Content

Perform continuous positioning at multiple points.

|Continuous positioning (1) operation diagram|

Speed
Axis 1
3000 mm/min
2000 mm/min
1000 mm/min
+30 +30 500 mm/min
+30 +50 ‘l_\ 0 mm
1 30 mm 1 60 mm I 90 mm 140 mm, -140
. : : : : : 2000 mm/min
Axis 2 I | | I |

I 1 1 I I
I I 1 I I
! ! ! 15000 mm/min |
I I
. I I . I
! 1 1 ! 1
: 1 1 : 1
! : 2000 mm/min : 1 +80 :
! 1 1 ! 1
I
' : +60 : : :
! ! \ 0 mm
: ! 60 mm'! i 140 mm i 140 ’
| ! ! , ! - Time
| : : , : 2000 mm/min
1 1

Step feed X !

M4 '

Startup
M3

[Continuous positioning (2) operation diagram|

140

120

100

80

60

40

-
-

20

-

-

-

-

N

0 Standby Point (0,0

~

20

40 60 80 100 120
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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 (R16MTCPU) 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, home position return,
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 Startup with sequence Startup with Motion

program SFC program
» Sequence program
Hatetek Positioning operation #eeick
MEOOT
1t D
Positioning
(233) Pasitionine PLS  control
jeamtral 1 rmain start
trigger
M1040 —
I [GiE]
Positioning
Positionine SET  control
control rain start
i start request
trigzer
[Wotion SFC N 0 startup request
M1041
e T e B — HEET GE G DE050
Gompleted Gompleted .
Fostioring DPSFCS deice  swmws  1--? ¢ [Pos ControlMain]
it .
i start Motion SFC
+
e program No. 10
M1aaT !

I Sttt -% « [StandbyPointPos]
Positionine .
RS cortrl Motion SFC
e program No. 20
e T T -* « [Point selection]
MBEO0 | MTT00 Motion SFC
—t || MTT0T
' - Teaching program No. 30
(408) | OG- home |GOT PLS  ctartp
position  |reaching trizzer
fereitch lswitch

---------- -# ¢ [SpecifyAdd Ind]
Motion SFC
program No. 40

MTT0T
I

M1102

Teaching
I Teaching SET  startup
startup request
trigger

Mi102
e E— HEET K250 MIT10  D&110
Teaching DP.SFCS Ft-
startup
request

M1102

---------- -+« [Continuous Pos 1]
Motion SFC
program No. 50

---------- -+« [Continuous Pos 2]
Motion SFC
program No. 60

Teaching
RST startup
request

---------- -+« [TeachingPlayback]
Motion SFC
program No. 70

__________ -+ ¢ [Fixed feed]
Motion SFC
program No. 80

v

* [Fix FeedStepping ]
Motion SFC
program No. 220

ettt titel ittt dh ittt Attt bttt sttt Sttt

----------- -¥+ [Speed change]
Motion SFC
program No. 200

=+ [Teaching]
Motion SFC
program No. 250
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Motion SFC program parameters

CJ,JE],S urew [0J3U0D Bu!uomsocO

ueys Buiyoea |

Automatic END No. of . ..
No. Program name . L Execution timing
start operation | transitions
1 All ax servo ON Yes - - Normal
10 | Pos ControlMain No - - Normal
20 | StandbyPointPos No - - Normal
30 | Point selection No - - Normal
40 | SpecifyAdd Ind No - - Normal
50 | Continuous Pos 1 No - - Normal
60 | Continuous Pos 2 No - - Normal
70 | TeachingPlayback No - - Normal
80 | Fixed feed No - - Normal
200 | Speed change No - - Normal
220 | Fix FeedStepping No Continuous 1 Event (0.888 ms)
250 | Teaching No - - Normal
* RO8CPU sequence program
etk Positioning operation kR
PAGODT
_| } rAT0A0
(233} Positionine PLE :giitrlglnmg
trol 1 i =tart
contro -Vt'l:laglgesr at
hAT0A0
_{ I hAT1041
Eoitioni
Fositioning SET :;ﬂtrlourmg
trol i
i e
trizzer
[Motion SFC Mo 10 startup request
hAT0A
L | HEET K10 WATOE0 REREN]
Completed Completed
Pasitioning DP.EFCE device status
trol
oain start L
request
101
Positioning
RET control
rmain start
Aetetek Teaching prograrm Hetetste
PGB0 hATT00
_| } } | hAT 101
{408) OG- horme [GOT PLS I;?m;ng
iti i hi i
enten feiteh L
k1107
} MTT0Z
Teachi
Teaching SET steaariuéng
e -
hT102
L— | HEET K250 TG D310
Teaching DP SFCE
tarts
e L
hA1102
Teaching
RET startup
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Appendix 1.2.2 Main routine Motion SFC program (positioning control operation)
This is the main executed Motion SFC program when performing positioning control

operation.

Other Motion SFC programs used to perform various types of operation from this main
routine Motion SFC program are started as subroutines.

(1) Motion SFC program started from main routine Motion SFC program.

xgg:anms;g. Program name Reference section

20 StandbyPointPos 9.9

30 Point selection 9.9

40 SpecifyAdd Ind 9.9

50 Continuous Pos 1 Appendix 1.2.3
60 Continuous Pos 2 Appendix 1.2.4
70 TeachingPlayback Appendix 1.2.5
80 Fixed feed Appendix 1.2.6
200 Speed change Appendix 1.3.1
220 Fix FeedStepping Appendix 1.2.6
250 Teaching Appendix 1.2.5

(2) Program example

Poz Controlhain

Speed change
FE1 [ [ [ [ [ [ ]

G100 | G101 |Gz \ [EilE \ |04 | |08 | |08 | G107 |
FLR spend dra || [stnabpameas || |[Faint sefection | |[specityaading | ([pamimaas Fas 1| ([paminapasz | |[FzssingPrapast | |[Fixed feed ||
‘F101 | G005 |Ga0g5 | 4005 | 4005 | |G4005 | |G4005 | G005 |
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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

(2)

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.

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 instruction, the M-code No. is known,
allowing the operation determined beforehand to be performed.

[K 50: Real axis]
1 ABS-1
Axis 1, 30000.0 pm
Speed 1000.00 mm/min
M-code ] M-code 1 is added.
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[Pos ControlMain] program

(3) Motion SFC program

"Continuous

Pos 1" is started when:
M3 = ON

M2001 = OFF

M2002 = OFF ——p

[G 104]
I/Continuous positioning (1) start
M3*IM2001*IM2002

Continuous Pos 1

[ Continuous Pos 1 ]

[F550]
//Switch LED ON
SETM13

[K50: Real axis]

1ABS-1
Axis 1, 30000.0 pm
Speed 1000.00 mm/min
M-code 1
[G550]

/IStepping 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 axis] [K52: Real axis]
1ABS-1 1ABS-1

Axis 1, 60000.0 pm Axis 2, 60000.0 pm
Speed 2000.00 mm/min Speed 2000.00 mm/min
M-code 2

[G4095] [G4095]

IIProgram completion & start accept return wait dummy IIProgram completion & start accept return wait dummy

NOP NOP

PAE1

[G550]
//Stepping to next point
M4*IM2001*!IM2002

[K53: Real axis]

1ABS-1
Axis 1, 90000.0 pm
Speed 3000.00 mm/min
M-code 0
A 50 ms
N 2000 ms
[G551]

/IAxis 2 in-position signal check
M2422

When positioning is finished for both points,

servo program No. 53 is executed when:
+M4=0ON

+ 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)

PAB2
[K54: Real axis] [K55: Real axis]
1ABS-1 1ABS-1

Axis 1, 140000.0 pm Axis 2, 140000.0 pm
Speed 500.00 mm/min Speed 5000.00 mm/min
M-code 3

[G4095] [G4095]

IIProgram completion & start accept return wait dummy IIProgram completion & start accept return wait dummy

NOP NOP
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PAE2

[G552]
/IStepping signal OFF check
M4

[G550]
/IStepping to next point
M4*IM2001*1M2002

Transition when M4 = OFF detected

Servo program No. 56 and 57 are executed when:

* M4 = ON (step feed SW)
+ M2001 = OFF (axis 1 start accept flag)
+ M2002 = OFF (axis 2 start accept flag)

PAB3
[K56: Real axis]
1ABS-1
Axis 1, 0.0 pm
Speed 2000.00 mm/min
M-code 0
[G553]

/IAxis 1 positioning complete signal check
M2401

[K57: Real axis]
1ABS-1
Axis 2,
Speed

0.0 pm
2000.00 mm/min

[G554]

M2421

JIAxis 2 positioning complete signal check

PAE3
[F551]
/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]

[Pos ControlMain] program

| Motion SFC |
| program No. 10 i
I "Continuous | !
i ,\P/l%sf;)i:l started when: &/Gngtsulwuous positioning (2) start i
| M2001 = OFF M5*IM2001*1M2002 !
I M2002 = OFF | !
: Continuous Pos 2 :
| |
| I
| I

[ Continuous Pos 2 }
[F600]
/ISwitch LED ON
SET M15 [G4095] ’ . Proceeds to F601 after K60 motion
IIProgram completion & start accept return wait dummy
control step complete
| NOP
[K60: Real axis] |
8 CPSTART2
Axis 1 [F601]
Axis 2 /ISwitch LED OFF
Speed 2000.00 mm/min RST M15
1ABS-2
Axis 1, 10000.0 pym First points |
Axis 2, 20000.0 um
* FOR-TIMES [ END ]
Settingvalue K 6
2INC-2
Axis 1, 0.0 ym
Axis 2, 100000.0 pm
3INC &7
Axis 1, 10000.0 pym
Axis 2, 0.0 ym
Auxiiary P. 1, 5000.0 pm
AuxiiaryP. 2, 5000.0 pym
4 INC-2 Executed 6 times
Axis 1, 0.0 ym repeatedly
Axis 2,-100000.0 um
5INC 7
Axis 1, 10000.0 pym
Axis 2, 0.0 ym
Auxiiary P. 1, 5000.0 pm
AuxiiaryP. 2, -5000.0 pym
*NEXT
6 INC-2
Axis 1, 0.0 ym
Axis 2, 100000.0 um
7 ABS-2
Axis 1, 0.0 ym } Last points
Axis 2, 0.0 um
8 CPEND
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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. 250 [Teaching]
Register the current address by pressing the [Load Position] button on the demonstration
machine operation panel.

etk Teaching program Holefeik

TGBO0  MT100

b I WMTT0T
Teachirg

(408) | I0G kome [50T PLE  ctartup
position  [teachine trigzer
i fewitch

Jsvaiteh

1102

Teaching
SET  startup
request

1102
o H3E1 K250 M1T10 03110
Teaching DFSFCS
M . e e N
request

1102

Teaching
RST  ctartup
request

[ Teaching }

[F2100]

IISet axis 1 feed current value as teaching point | Register current address in
#70L=DOL CPU device memory (user area)
/1Set axis 2 feed current value as teaching point | by pressing [Load Position] button.
#72L=D20L

[ END }
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Motion SFC program No. 70 [TeachingPlayback]
Perform positioning at the address registered with teaching.

"TeachingPlayback" is

started when:

M6=ON ——p
M2001 = OFF

M2002 = OFF

Motion SFC
program No. 10
|

[G 106]
/[Teaching playback operation start
M6*IM2001*IM2002

Teaching playback

Appendix-10

TeachingPlayback ]

[F700]
/ISwitch LED ON
SET M16

[K70: Real axis]
1 ABS-2 (Vector-speed)
Axis 1, # 70 pm
Axis 2, # 72 ym
Vector speed  1000.00 mm/min

[G4095]
IIProgram completion & start accept return wait dummy

NOP

[F701]
/iSwitch LED OFF
RST M16

END }

Indirectly designates device registered
with "Teaching" for address,
and performs positioning.



Appendix 1.2.6 Fixed feed, Fix feed stepping
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) instruction: Performs start preparations for the next motion control
step beforehand.
» Event tasks: Periodically runs a Motion SFC program at a fixed cycle (0.888 ms).

[Pos ControlMain] program

"Fixed feed" is
started when:
M7 = ON
M2001 = OFF

Motion SFC program No. 22

Motion SFC
program No. 10
|

[G 107]
/I Fixed feed start
M7*IM2001

Fixed feed

[Fix FeedStepping]

[ Fix FeedStepping

] Event task

IFB1

[G2200]
//Stepping signal load
M8*M81

Turn ON conditions inside

[F2200]
//Stepping signal ON
SET M80

[ ~

v
0

WAIT ON. [F2201]

//Stepping signal OFF

i | RsTMBO
I
1

“ Fix FeedStepping |

Motion SFC program No. 80 [Fixed feed]

] Normal task

[ Fixed feed

[F800]

/nitial processing

El//Event task permission
D2080=K0//Counter clear

RST M81//Start enable flag reset
SET M17//Switch LED ON

Executes Motion SFC program No. 220
"Fixed feed stepping".

|IFB1
[G800]
/IJudge operation count (10 times)
D2080<K10
Fixed feed performed 10 times
and completed
[F801] CLR

IIFixed feed setting and stepping enable signal
D2082L=D2000L*K10000

Fix FeedStepping

[ END

SET M81
Executes Motion SFC program No. 220
"Fixed feed stepping".

[G802] [F804]

//Stepping signal OFF check /ISwitch LED OFF

IM80*IM2001 RST M17

WAIT
>| ON M80 | [ END ]

A position command is sent to
the servo when M80 turns ON.

[K80: Real axis]
1 FEED-1
Axis 1 D2082 pm
Speed 2500.00 mm/min
4 20 ms
N 20 ms

[Go to next page [{]
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|

[G804]
/IFeed complete with INPOS signal

M2402
[F803]
/IFeed count processing

D2080=D2080+1
RST M81

The task type and operating conditions for each program are set in the "Motion SFC
Parameter".

"Motion SFC Parameter" are located in the Project window "Motion SFC Program" — "Motion
SFC Parameter".
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Appendix 1.3 Demonstration Machine Operation

Appendix 1.3.1 Operation
You will practice the following two operations.
1. Teaching/Teaching playback
Run the SFC program for teaching to memorize positions of axes 1 and 2. Then, run the
SFC program for teaching playback to see that return operation of axes 1 and 2 to the
memorized positions.

2. Fixed feed/Fixed feed stepping
Run the two SFC programs, fixed feed and fixed feed stepping, to see that fixed feed
operation takes place normally.

First, servo motors are run and servo motor operation is monitored with MT Works2.

(1) Click the monitor tool button.

[l T —————
ﬁ MELSOFT MT Developer2 ...¥iQ-R_motion¥EN¥proj

Project Edit Find/Replace View Check/Conve

;Qﬁglglillél'

A AP WEERIED, | &R W

R = e o e =@==  (2) The monitor window Current Value
Bl s mRE Expansion Monitor appears.
Avis Monitor Mt Type: iz Gt o) =] FortSee: [t =] [ TtemSske | Cmmon Information List =
@[ Ra.1 y(42000) |
— Axis 1 Axis 2 Axs 3 I
Conveyorixis CutterAxis RunningAxis @ | PCPUReady Flag(SM500)
Md.20:Feed Current Value | 2580.6 ym 2567.5 pm 7571.9 ym @|_Rq.1123:A1-AX Servo ON(M2042)

: °
Md.102:Deviation Counter |} oo 0 pue B icpt. (M2045)
mg.wu&:exe:ute Progam |y 106 106 s No. [4]5]6[7]5]

: |9 [10[11112 13/14/15]16|
Execute Senvo Instruction | ZERO zER0 ZERO £
L]
Control Mode Postion Ctrl, Mode  Posttion Cirl, Mode  Position Ctr, Mode
Md.1003:Waming 0 0 0 St et
T 0 0 0 e [1]2[3]a5]6[7[8]
et [5 10[11712/13]14[15]16|
Md.1005:5ervo Error 0 0 0
Device Assgnment Methed (SD360)
Cd.1110:106 Speed Reg. | 100.00 mm/rmin 20.00 mmin 1000.00 mmymin Q serics Motion compatible Device assi-
St 1066:Zerc Pass ougmezs) oueese)
SE.1067:ET, Detect, OFF(M2407) OFF(M2427) OFF(112447)
St.1068:5ervo ErT. Detect. | OFF(M2408) OFF(M2428) OFF(M2448) W
ELID e ies OFF(M2410) OFF(M2430) OFF(112450) -
Return Complete
e oy omouey
5t.1072:External Signal - RLS | OFF(M2412) OFF(M2432) oN(M4s2) |
5t.1075:Servo Ready
Rq.1140:5top Command | OFF(M3200) OFF(M3220) OFF(M3240) T T S
T OFFM3201) OFF(M3221) OFF(M3241) @ St.104%:0peration Cyde Over Alarm(M2054)
L]
Ra.1155:Servo Off Command| OFF(M3215) OFF(M3235) OFF(M3255)
@[ Latest Self dagrostic Eror (s0)
Md.26:Command Speed |0 puke/s 0 pukes 0 pukefs
Latest sef- Code (500)
I o | =

7

Go to next page
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From previous page

[Teaching/TeachingPlayback]

Teaching

Servo ON
(1) Press M1000

at the demonstration machine operation panel.

JOG/
(2) Press | home position |.
return

JOG/home position
(3) Enable M6800

(4) Perform JOG operation using the "JOG operation“‘ M1010 ‘and‘ M1011 ‘buttons for axis 1 and
‘ M1012 ‘and‘ M1013 ‘buttons for axis 2.

(5) Turn ON "Teaching" address memory| M1100 |button, and register the position moved to with JOG
operation.

(6) Perform JOG operation using the "JOG operation“‘ M1010 ‘and‘ M1011 ‘buttons for axis 1 and
‘ M1012 ‘and ’ M1013 ‘ buttons for axis 2 to move each axis to an appropriate position.

button.

[Teaching] program (Motion SFC program No. 250)

[ Teaching ]
o — T SR With address memory| M1100 |ON, start Motion SFC

@5{36'30 feed current value as teaching program [Teaching].
[/Set axis 2 feed current value s teaching Substitute the axis 1 and 2 current values (DO, D20) for
#70 and #72.

( )

TeachingPlayback
Change to the Positioning control screen.

(1) Press F:)opseitrigtriw(i)r;]g to turn ON the running lamp.

Teaching
M6

[TeachingPlayback] program (Motion SFC program No. 70)

(2) By pressing

on the screen, positioning is performed at the registered address.

[ TeachingPlayback ]
‘ [G4095]
F 700] //Program completion & start accept return wait dummy
//Switch LED ON NOP
SET M16
‘ Perform positioning at the F 701]
K70: Real axi o /ISwitch LED OFF
(K70, Real el i #7Q and #72' add resses RST M16
PAaress #7;0 um registered with teaching. ‘
'—AIZdress #72  pum
Composite speed  1000.00 mm/min [ END J
\

V

Go to next page
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From previous page

Speed change

Speed change/temporary stop during operation (operation during continuous positioning, constant speed

control, speed control)

Speed change switch on the demonstration machine operation panel

* By turning ON the %V?gg , the speed changes to 2000 mm/min.
* By turning ON the 1,\/?310 , the speed changes to 1000 mm/min.
* By turning ON the ,\5/8% , the speed changes to 500 mm/min.
* By turning ON the M23 | movement stops temporarily.

* The speed may be changed multiple times during operation. However, do not perform operation during
home position return or during deceleration.

A minor error will occurs that lights up the error lamp.

[Speed change] program (Motion SFC program No. 200)

[ Speed change

)

__{Po

IFB1

[G2000]
s there no high-speed, speed change request?
/IM2001 Axis 1 start accept (ON while started)

1IM2061 During axis 1 speed change (ON only when starting speed change)
1IM2128 During axis 1 auto deceleration (ON during auto deceleration)
M20*M2001*IM2061*IM2128

[G2001]

s there no medium-speed, speed change request?
/IM2001 Axis 1 start accept (ON while started)
1IM2061 During axis 1 speed change (ON only when starting speed change)
1IM2128 During axis 1 auto deceleration (ON during auto deceleration)
M21*M2001*M2061*M2128

[G2002]

/s there no low-speed, speed change request?
1IM2001 Axis 1 start accept (ON while started)
1IM2061 During axis 1 speed change (ON only when starting speed change)
1IM2128 During axis 1 auto deceleration (ON during auto deceleration)
M22*M2001*IM2061*IM2128

[G2003]

/1s there no temporary stop request?

/IM2001 Axis 1 start accept (ON while started)
/IM2061 During ais 1 speed change (ON only when siarting speed change)
1IM2128 During axis 1 auto deceleration (ON during auto deceleration)
M23*M2001*M2061*IM2128

[F2000]
//Speed change request (2000 mm/min)
CHGV(K1,K200000)

[F2001]
//Speed change request (1000 mm/min)
CHGV(K1,100000)

[F2002]
/ISpeed change request (500 mm/min)
CHGV/(K1,50000)

IFE1

[F2003]

/[Speed change request (0 mm/min: stop)
//Used as temporary stop

CHGV/(K1,K0)

{Po
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[Fixed feed, Fix FeedStepping ]

From previous page

» Fixed feed, fixed feed advance

Change to the Positioning control screen.

Servo ON
(1) Press M1000

at the demonstration machine operation panel.

(2) Press | Positioning |5 turn ON the running lamp.

operation

(3) On the demonstration machine operation panel, set the D2000 setting of “Specify by numeric values” to
“10”. (Set the No. of fixed feed to "10".)

Enable fixed

(4) Press the pitch button to permit fixed feed operation. (This provides the permission only and does
M7

not cause to move.)

Excute fixed

(5) Fixed feed is performed once each time the pitch button is pressed, and stops after ten times.

M8

[Fixed feed] program (Motion SFC program No. 080)

[ Fixed feed ]

[F 800]

/Nnitial processing

El/Event task authorized
D2080=K0//Counter clear

RST M81//Start enable flag reset
SET M17//Switch LED ON

Fix FeedStepping H
IFB1

_{ PO
[G 800]

Start Motion SFC program No. 220 [Fix FeedStepping].

Terminate Motion SFC program No. 220 [Fix FeedStepping].
I

/lJudge operation count (10 times)
D2080<K10

F 801

IIFixed feed setting and stepping enable signal
D2082L=D2000L*K10000

SET M81

[G 802]

//Stepping signal OFF check

'M80*!M2001

ON M80

[K80: Real axis]

1 FEED-1
Axis 1
LTravel value D2082 um
Speed 2500.00 mm/min
A 20 ms
N 20 ms

[G 804]
/IFeed complete with INPOS signal
M2402

[F 803]

/IFeed count processing
D2080=D2080+1

RST M81

=

CLR
‘ Fix FeedStepping

[F 804]
/ISwitch LED OFF
T M17

[ END

U

Go to next page
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From previous page

[Fix FeedStepping] program (Motion SFC program No. 220)

[ Fix FeedStepping

)

IFB1

[G2200]
//Stepping signal load
M8*M81

[F2200]
//Stepping signal ON
SET M80

[ END

[F2201]
//Stepping signal OFF
RST M80

[ END

e

Operation complete
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Appendix 1.4 SFC program list

[Continuous Pos 1] program No. 050

[ Continuous Pos 1 ]

[F 550]
J/Switch LED ON
SET M13

[K50: Real axis]
1 ABS-1
Axis 1
LAddress 30000.0 pm
Speed 1000.00 mm/min
M-code 1

[G 550]
//Stepping to next point
M4*IM2001*IM2002

PAB1 |

[K51: Real axis] [K52: Real axis]
1 ABS-1 1 ABS-1
Axis 1 Axis 2
LAddress 60000.0 pm LAddress 60000.0 pm
Speed 2000.00 mm/min Speed 2000.00 mm/min
M-code 2
[G4095] [G4095]
/IProgram completion & start accept return wait dummy /IProgram completion & start accept return wait dummy
NOP NOP

PAE1 |

[G 550]
//Stepping to next point
M4*IM2001*IM2002

[K53: Real axis]

1 ABS-1
Axis 1
LAddress 90000.0 pm
Speed 3000.00 mm/min
M-code 0
A 50 ms
N 2000 ms

[G 551]
/IAxis 2 in-position signal check
M2422

PAB2 |

[K54: Real axis] [K55: Real axis]
1 ABS-1 1 ABS-1
Axis 1 Axis 2
LAddress 140000.0 pm LAddress 140000.0 pm
Speed 500.00 mm/min Speed 5000.00 mm/min
M-code 3
[G4095] [G4095]
:\/‘Fgggram completion & start accept return wait dummy /’\/‘Igggram completion & start accept return wait dummy
PAE2 I
[G 552]
//Stepping signal OFF check
M4
[G 550]
//Stepping to next point
M4*IM2001*IM2002
PAB3 ‘
[K56: Real axis] [K57: Real axis]
1 ABS-1 1 ABS-1
Axis 1 Axis 2
LAddress 00 um LAddress 0.0 pm
Speed 2000.00 mm/min Speed 2000.00 mm/min
M-code 0
[Go to next page ] [Go to next page B}
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[G 553]
/IAxis 1 positioning complete signal check
M2401

PAE3 !

[G 554]
/IAxis 2 positioning complete signal check
M2421

[F 551]
//Switch LED OFF
RST M13

( )

[Continuous Pos 2] program No. 060

[ Continuous Pos 2 ]

[F 600]
/ISwitch LED ON
SET M15

[K60: Real axis]
8 CPSTART2
Axis 1
Axis 2
Speed 2000.00 mm/min
1 ABS-2
Axis 1
LAddress 10000.0 pm
Axis 2
LAddress 20000.0 pm
*FOR-TIMES
Setting value K6
2 INC-2
Axis 1
LTravel value 0.0 pm
is
LTravel value 100000.0 pm
3 INCX
Axis 1
LTravel value 10000.0 pm
is
LTravel value 0.0 pm
Aucxiliary P. 1
LTravel value 5000.0 pm
Auxiliary P.
LTravel value 5000.0 pm
4 INC-2
Axis 1
LTravel value 0.0 pm
is
LTravel value -100000.0 pm
5 INC X'
Axis 1
LTravel value 10000.0 pm
is
LTravel value 0.0 pm
Aucxiliary P. 1
LTravel value 5000.0 pm
Aucxiliary P. 2
LTravel value -5000.0 pm
*NEXT
6 INC-2
Axis 1
LTravel value 0.0 pm
is
LTravel value 100000.0 pm
7 ABS-
Axis 1
LAddress 0.0 pm
Axis 2
LAddress 0.0 pm
8 CPEND
[G4095;

/IProgram completion & start accept return wait dummy
NOP

[F 601]
/ISwitch LED OFF
RST M15

( enp )
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[TeachingPlayback] program No. 070

[ TeachingPlayback ]

[F 700]
//Switch LED ON
SET M16

[K70: Real axis]
1 ABS-2 (Vector-speed)
Axis
LAddress #70  pm
i 2

is
LAddress #72  um
Vector speed 1000.00 mm/min

[G4095]
/IProgram completion & start accept return wait dummy
NOP

F 701]
JISwitch LED OFF
RST M16

E )

[Fixed feed] program No. 080

[F 800]

[ Fixed feed ]
/Nnitial processing
El//Event task authorized

D2080=K0//Counter clear
RST M81//Start enable flag reset
SET M17//Switch LED ON

H Fix FeedStepping H

(i |

IFB1
[G 800]

/lJudge operation count (10 times)
D2080<K10

[F 801]

/IFixed feed setting and stepping enable signal
D2082L=D2000L*K10000

CLR
‘ Fix FeedStepping H

SET M81

[G 802] F 804]

1/Stepping signal OFF check /ISwitch LED OFF
IM80*IM2001 T M17

ON M80 [ END ]

[K80: Real axis]
FEED-1
Axis 1
L Travel value D2082 um
Speed 2500.00 mm/min
A 20 ms
N 20 ms

[G 804

1
/IFeed complete with INPOS signal
M2402

[F 803]

/IFeed count processing
D2080=D2080+1

RST M81

PO

Appendix-20




[Speed change] program No. 200

[ Speed change

#po

IFB1

[G2000]

I/1s there no high-speed, speed change request?
/IM2001 Axis 1 start accept (ON while started)
1IM2061: During axis 1 speed change (ON only when starting speed change)
1IM2128: During axis 1 auto deceleration (ON during auto deceleration)
M20*M2001*IM2061*!M2128

[G2001]

Il1s there no medium-speed, speed change request?
//IM2001 Axis 1 start accept (ON while started)
1IM2061 During axis 1 speed change (ON only when starting speed change)
1IM2128 During axis 1 auto deceleration (ON during auto deceleration)
M21*M2001*IM2061*IM2128

[G2002]

s there no low-speed, speed change request?
/IM2001 Axis 1 start accept (ON while started)
1IM2061 During axis 1 speed change (ON only when starting speed change)
1IM2128 During axis 1 auto deceleration (ON during auto deceleration)
M22*M2001*!M2061*IM2128

[G2003]

s there no temporary stop request?

/IM2001 Axis 1 start accept (ON while started)
1IM2061 During axis 1 speed change (ON only when starting speed change)
1IM2128 During axis 1 auto deceleration (ON during auto deceleration)
M23*M2001*IM2061*IM2128

[F2000]
//Speed change request (2000 mm/min)
CHGV(K1,K200000)

[F2001]
//Speed change request (1000 mm/min)
CHGV(K1,100000)

[F2002]
/ISpeed change request (500 mm/min)
CHGV(K1,50000)

IFE1

[F2003]

//Speed change request (0 mm/min: stop)
/lUsed as temporary stop

CHGV(K1,K0)

{Po

[Fix FeedStepping] program No. 220

[ Fix FeedStepping

IFB1 ‘

[G2200]
1/Stepping signal load
M8*M81

[F2200
1//Stepping signal ON
SET M80

[F2201

/IStepping signal OFF
RST M80

[ END

END }

[Teaching] program No. 250

[ Teaching

[F2100]
/ISet axis 1 feed current value as teaching
#70L=DOL

//Set axis 2 feed current value as teaching
#72L=D20L

[ END
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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
%w;:jjjjﬂ::f;;:’ select [All Programs] — [MELSOFT] — [MT
] Windows Update Works?2] — [Digital Oscilloscope].

g XPS Viewer

. Accessories Administrator
Games
Jasc Software Documents

Pictures
MELSOFT
1 GT Works3
1) GX Works3
.. MR Configurator2

P
Click! @l [ pigital Oscilloscope

¥
I A
1. Maintenance
&
Music

puter

Control Panel

E MT Developer2 Devi

vices and Printers
| Setup Guidance

B Test Default Programs
. MELSOFT Application
. Startup Help and Support
1 Back

| Search programs and files | @m

U

Go to next page
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23 — 1P Status

From previous page

A Digital Oscilloscope window appears.

1| Ax. 3Feed current value | | | ke(Y10)

16 14 15 28 4 25
[ Digital Oscilloscope - M1 - QUpDSEV2Nitualup = foE ="
1 —{®Eile Edit View Action | Onlihe Jools |Help
2 POES BEE Dl P IO W fisowebres [sundodtom -] 8RS L g e

Ed  Current Device Commdnt Proj

— 31

— 19

STOP « n ' 0
24 — 0 Gontioual Mode., Trigger Counts || b Finish Time 200 v meow 41— 12
a Unit Dov A B A-B 1 2 2-1
v JAX 3Feed curent value 0. ym 500000 2000000 ] 2000000 1498425 903335 -595090
J Ax. 3-Speed command pulsefs 500000 1500000 -500000 2000000 -375750 -1521500 -1545750
v .Ax. 3-Real current value x0. ym 500000 2000000 0 2000000 1498425 503335 -595090
7| [l Ax. 3-Cam Axis 1Rev.Curr.Val, pulse 50000 300000 100000 200000 47360 105520 58160
VL1 User device(User device(Y 10)) 1 1 0
27 =1 [J)[2user device(User device(y11)) 1 0 -1
26 — - Host Station Q&DE 6lgr al 0SC (Y
22 21
No. Item Details
1 | Menu bar This menu is used to perform each function.
Toolbar Displays tool buttons used to perform each function.
2 — Select Read, Write, or Delete of sampling setting files from the standard
| it ‘ ROM or the SD memory card.
ng'eform cﬁsplay area (Time Displays word data and bit data waveforms.
axis indication)
3 . Two dimensional locus of X axis and Y axis appear.
Waveform display area (Two L . . .
. . . If the mouse cursor is in the display area, the coordinate tool hint
dimensional locus display) .
appears at the cursor point.
X-axis cursors [1], [2], [T] . . .
\ (Time axis indication) Displays X-axis cursors [1] and [2], and trigger cursor[T].
X-axis cursors [1], [2] (Two . .
dimensional locus display) Displays X-axis cursors [1] and [2].
X-axis cursor position (Time Displays X-axis cursors [1] and [2] and trigger cursor[T] position (time),
5 axis indication) and the time between cursors. (Unit: ms)
Cursor position (Two Displays X-axis and Y-axis cursors [1], [2], [A], and [B] position, and the
dimensional locus display) difference between the cursors.
6 | Y-axis cursors [A], [B] Displays Y-axis cursors [A] and [B].
7 Word waveform selection Selects the word waveform subject to operation.

button
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No.

Item

Details

Word waveform item name
(Time axis indication)

Displays the probe name for the word waveform selected with the word
waveform selection button.

X axis probe setting (Two

Displays the probe name selected for the X axis.

8 dimensional locus display) (Fig. 1) |I Aot Ax, reed curent val ~ | [TASY [Ax, 1-Speed command ~
Y axis probe setting (Two . . .
dimensional locus display) Displays the probe name selected for the Y axis. (Fig. 1)
. . Displays the data unit for the word waveform selected with the word
9 | Word waveform item unit .
waveform selection button.
Word waveform selection item | Displays the data scale value for the word waveform selected with the
10 scale (Time axis indication) word waveform selection button.
Y-axis spale (Two dimensional Displays the scale (unit) of the probe specified for the Y axis.
locus display)
11 | GND level button Displays the GND(0) eX|ste_nce, and changes between the word
waveform and GND level display.
X-axis 1 Division setting field
12 | (Displays only in FIXED grid Changes the X-axis 1 Division setting.
mode.)
Y-axis scgle optlmlzat!on Automatically adjusts Y-axis divisions so that the selected word
13 | button (Displays only in waveform can be displayed inside a single screen
FIXED grid mode.) play 9 :
14 B'.t wavefor.m §elgct|on button Selects the bit waveform subject to operation
(Time axis indication only)
15 Bit waveform selection item Displays the probe name for the bit waveform selected with the word
display field waveform selection button.
. Scrolls the word waveform selected with the word waveform selection
16 | Y-axis waveform scrollbar . S
button in the Y-axis direction.
17 Vertical waveform enlarge Enlarges the scale of the word waveform selected with the word
button ( a) waveform selection button.
18 Vertical waveform reduce Reduces the scale of the word waveform selected with the word
button (E) waveform selection button.
X-axis (time) scale (Time axis Displays the X-axis (time axis) scale.
19 indication)
X-axis §cale (Two dimensional Displays the scale of the X axis probe.
locus display)
20 | X-axis waveform scrollbar Scrolls through the entire waveform in the X-axis direction.
Horizontal waveform enlarge
21 Enlarges the entire waveform in the horizontal direction.
button ( )
Horizontal waveform reduce
22 Reduces the entire waveform in the horizontal direction.
button ( )
23 | Status Displays the status when sampling.
24 | Continual mode status Displays the status during execution in trigger type Continual mode.
25 | File comment Displays a comment for the currently displayed file.
26 | Status bar Displays digital oscilloscope status information.
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No. Item Details
97 Docking window (Cursor Displays cursor position data and the difference between cursors as the
window) X-axis and Y-axis cursors move.
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. (Fig. 2
below) 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 sampling.)
MAP window (Time axis Tl R T oy Bl
indication) [ [ [ |
| |
28 I Entirs sampling range 1
I I
1 | ] ]
L L L J
: i ispl NT d-\ls la
(Fig. 2) gty bindy T g ey
Two dimensional locus display
reproduction function (Two This item reproduces the locus when a sampling result is present.
dimensional locus display)
Word waveform scale mode Displays/changes the data scale mode for the word waveform selected
display/change field with the word waveform selection button.
(Time axis indication) » Manual scale [FIX] button:
(Displays only in AUTO grid If the word waveform scale mode is changed to MANUAL, enlarge/
mode.) reduce (range adjustment) the Y-axis scale, scroll the Y-axis (display
& Scale | ALTO ~| area), and adjust the GND(0) position, and then press the FIX button
to set the scale.
29 Y-axis 1 Division setting
(Time axis indication) i L .
(Displays only in FIXED grid Changes the Y-axis 1 division setting for the selected word waveform.
mode.)
Waveform scale mode display
(Two dimensional locus Displays only AUTO grid mode. (Indication is AUTO)
display)
30 Assistant screen display Displays the Assistant screen.
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.

7

Go to next page
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From previous page

i Fle Edit View Action

@ e e ]

%Eﬁig! Save Area

Current Device Comment Pr.

-
[T Digital Oscilloscope - MT Davelg

Communication Setting... .

M Read Sampling Setting .
. . . Click!
Write Sampling Setting
Delete Sampling Setting
#8 | sampling Status Check and Operation

@1 sampling Result File Operation...

s

|Transfer Setun) Click!

Sampling
method

(7 PC real-time read method
(S5CMET Communication Only)
(@) Motion buffering method
[~ Display patterns in real time

[ Check transfer target at starting.

o ]
o o
i
@l=
Crem o oam comm onme
NET/10(H) Board Board Board Bus
Board
J E
NET/10() Module Modhie Master / Local
PLC Mode [RCPU
(Single Network) (Co-existence Network) CPU Direct Coupled Setting
Time Out (Sec.) |10 Retry Times |3 ‘
N
Accessing Host Station ‘
Muitiple CPU .
Igag - — x Click!
~ - FLcNuz = H
12 3 4 aneel

s

(2) Waveform measurement

' Digital Oscilloscope - MT Develo
g pe

! File | Edit | view Action Online Tools Help

Probe Setting... ) cnc'i(!!_;m OR
Sampling Setting...
_ dROM  ~|

Dump...

Current Device Comment Project : I

@

Go to next page
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3. Click [Communication Setting...] on the
digital oscilloscope [Online] menu to specify
communication settings.

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 the "Operation mode".

When settings are complete, click the
button

5. Specify the following settings at the Transfer

Setup dialog box that appears, and then

click the OK button.

» Computer I/F: Serial USB

+ CPU I/F: PLC Module

 Other station Setting: No specification

» Target system: Multiple CPU Setting No.
2 CPU

6: The display then returns to the

Communication Setting dialog box. Click the

button.

1: Select the item to be probed.

Click [Probe Setting...] on the [Edit] menu at
the Digital Oscilloscope window.
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2: Click the button at the Probe

Setting screen that appears.

3: Select the check box and use the ten-key

pad to enter "M1" at the Optional device
screen, and then click the button.

The display then returns to the Probe
Setting screen. Select the item to be set,
and then click u to register.

Register the "Motor current", "Motor speed”,
and "Feed current value" here.

Click the button.

Set the trigger at the Sampling Setting
screen that appears.

Specify the default settings as follows.

» Sampling Rate: 0.222 x 10 (ms)

» Sampling Size: 8192

 Trigger Type: Select "One Shot Stop".
Click the "Trigger Setting" tab.



From previous page

ssrpivg S A e o — - 7: Specify the trigger settings as follows.
il Sefing | Tr00erSexena |Expansion ettng + Trigger Mode: Data Condition (OR)

+ Pattern: ¥ | (OFF—ON (startup))
v - (I | Click the [Complete] button.

Py oncd

o

TR T Develope_ 8: Click [Run] on the [Action] menu at the

: Digital Oscilloscope window.
I File Edit View | Aghag

5 clickk ] Sampling is started.
=" _,‘ B fek:
mmga Sa\.@ Freeze

Ax. 1-Motor cun Two-dimensional Trajectory Display Regeneration  »

ﬁ Current Device Comment Project : ‘

‘ PR |
I

9: Press at the demonstration
machine operation panel to perform
positioning to the standby point.

10: Set the setting numeric values (Setting for
D2000) to "30" and press to
perform positioning to the set point.

The trace monitor is executed.

wa @
0 20 40 60 €0 100 120 140 M1TO

MELSEC iQR

11: Once buffering is complete when the trigger
\l{' is established, a buffering data read dialog is
t- displayed.
Reading...

Go to next page
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12: The waveform displays once buffering data
- S e [ reading is complete.
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Appendix 3 Glossary

A

Absolute mode

A acceleration
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”.

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 18 to 22 bits.

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

e}

No. 2

e}

(1) to (3) indicates operating sequence.

Absolute position system

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”.

L (E

L0
%

Absolute code wheel

By home position return 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
home position return 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

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.

Acceleration is speed differentiated by time,
and expresses the rate of change of speed.
Furthermore, acceleration is proportional to
force.

See “A”.

Acceleration time
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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

Speed

0

Time

L

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
Data
Data
Data
Data
Data
Data
Data

—> 0 O A~ W N =~ O

(Address)

(2) Numerical value indicating the target
position when performing positioning.
Units are set in mm, inches, degrees, or
pulses.

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 unit.

Automatic trapezoidal acceleration/
deceleration
This is positioning movement in which the
time and speed graph forms a trapezium.

Acceleration

7 \( Deceleration
Speed]

—> Time

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.
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B Ball screw

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”.

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.

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
Backlash occurs. When this happens, servo motors are
in a coasting condition.

Forward rotation Ve

Machine
1 m (Right travel) does not move Blank cover module
/ This is an empty module used to improve the
1 m (Left travel) .
'~ Backlash appearance of vacant slots on the main base
(Left travel feed amount) | or expansion base.

Bottom dead center
This refers to the lower side of the machine
installation route for the cam mechanism
reciprocating motion.

Backup function
(1) This function ensures that sequence
programs and device statuses stored in

the PLC CPU RAM memory are not This is the lower point of the cam.
See “Reciprocating cam”.

See “Feed cam’.

forgotten even in the event of a power

outage.
(2) This function is used on absolute position
compatible systems to ensure that current c
values are not forgotten even in the event Cam
of a power outage. Machine element used to transfer anticipated
(3) When replacing CPU modules, CPU data movements through direct contact with a joint
(servo programs, servo parameters, with contactor of simple shape such as a
absolute position compatible data, etc.) is knife edge, roller, or planar shape.

read by peripheral equipment, and then
loaded following CPU replacement.
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Cam curve
The follower member motion curve moved
with the cam can be set with a software
package. There are various names of cam

Constant velocity curve
This curve is applied if necessary for axes to
run at constant speed.

Constant speed control

curves such as constant speed, constant
acceleration, 5th power polynomial, cycloid,
modified trapezoid, modified sine, modified
constant velocity, trapecloid, double
harmonic, and simple harmonic.

With a single start command, positioning is
performed to the end point at fixed speed
while performing linear or circular specified
positioning control to a predetermined pass
point.

With a FOR/NEXT instruction, the same
control as that for the pass point can be
repeated.

CHANGE signal
This is an external signal used to trigger
position control while executing speed

control. .
Continuous pass

This is control such as constant speed control
in which a route is followed without
interruption.

Characteristics of cam curves
This is the speed and acceleration of cam
curves.

Circular interpolation Control unit
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 performed

automatically.

This is one of the basic units of positioning
data, and is specified in mm, inches, degrees,
or pulses.

In Japan, mm or degrees?
P 9 Pulses can also be used!

In the USA, inches or degrees?

Circles are created with auxiliary point
designation, radius designation, and center
point designation, and any obstructions found
can be avoided.

See “Linear interpolation”.

COPY
This means copying a part from the Edit
screen to another location.

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 point address, and it is used
to carry out preparatory work, etc.
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Cc

ount type home position return

The axis decelerates to creep speed when
the proximity dog turns ON during home
position return, 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 “Home position return method”.

\% — Home position return direction

A

Home position return speed

Home position
return start
Creep speed

v

Cc

Cc

Cc

Cc

Cc

7

| I
| |

Proximity dog E ( A.
|

Travel value after proximity dog ON

reep

This is a low speed at which the axis moves a
little before reaching the home position when
performing home position return 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 home position
return”.

urrent feed value

This is the number of calculated pulses
corresponding to the travel distance output by
the motion controller.

urrent loop mode
This is also referred to as torque loop mode.

See “Position loop mode”.

urrent value
Current positioning control address

urrent value change, current value rewrite
Refers to the teaching of temporary
proximate values used for positioning when
the machine is assembled and connected to

Appendix-34

Zero point

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 home
position return, the motion controller
recognizes the home position. Changes to
current values can be performed with a
CHGA instruction during a positioning
stoppage.

Cursor

Used to urge caution to the operator at
display screens on peripheral equipment and
CRTs, etc.

Display screen

Cursor
|

CuT

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.



D signal logic, and its excellent noise resistant
properties make it ideal for pulse train high
speed signal transfer.

Data set type home position return
Sets the position at which the axis is currently
stopped as the home position address. Command ‘ | Servo amp

module

No proximity dog switch is required. T
Receiver

See “Home position return”.

Current position T

Driver |

Vv while stopped is
/ home position.

| t

ZERQ instruction Digital bus connection

execution
Commands output from the motion controller
to servo amplifiers are generally in the form
DELETE )

] . ) of a pulse train or analog output, however,
This means deleting parts from the Edit , , R ,
screen this method involves issuing commands with

' digital values by connecting a bus line,
Deviation counter facilitating the construction of highly reliable,
This counter is built in to the drive unit, and is high-speed, high-accuracy systems.

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.

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

Command
_ bulses | Deviation o DA @ This is a constant speed curve or constant
counter converter . Lo

acceleration curve within a cam curve for

which acceleration within an interval including
Feedback pulses . . L
PLG both the start point and finish point is not
Pulse generator continuous.
DOG signal
Differential gear This refers to the home position proximity

This is one transfer module in the virtual
mode mechanical system program, and is
used for auxiliary input for main shaft
rotations.

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.

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
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Drive unit

Commands (pulses, etc.) issued by the
motion controller are of low voltage and
current, resulting in insufficient energy to
drive motors. This module amplifies these
commands to drive motors.

Motion Dri it
Controller rive uni

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.

Droop pulses

As the machine has inertia (GD?), 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.

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.

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.

E

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).

200
1.000 | counter | 800 : ElA code
D/A Voltage . .
command | droop feed This is a tape code used for numerical control
ulses ulses . .
P pulses | P machine perforated paper tape stipulated by

Feedback pulse

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

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).

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
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that it can be set freely regardless of this
machine system.

Deviation counter

Feed pulses Electronic
500P gear

Feedback pulse

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.

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 normally closed contact.
Consequently, the power for the switch is
normally ON.
By issuing this signal, all axes stop, the
external emergency stop input flag (SM502)
turns OFF, and the motor coasts.
Furthermore, addresses will be lost and so
caution is required.

Encoder
Inputs position information to the control
module. Pulse generator, etc. Encoding
device
The diagram shows an optical encoder.

Main signal slit Zero point signal slit

Ball bearing

Code disk

Receipt element Index scale  Light source
(photo transistor) (LED)

Rotary encoder
(incremental)

Light source (LED)
\‘ Collimated lens

Main scale b
< / Receipt element
p 1,/’, e p ;

H (photo diode)

Reference
home position
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
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.
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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.

F

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”.

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

0 ) Bottom
1 cycle dead center

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. Ball screws are commonly used
to minimize backlash and dimensional error.

Positioning Feed screw
R /
Rotation  y i iy vy iy T I T I
W|thmotor/

‘« Lead
(feed amount with one screw rotation)

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 (normally closed
contact 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, ball screws, 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 /‘\ I]
PLG Closed
encoder
Motion | _|Servo
controller amp.
MR-OB-SO

With closed encoders, the workpiece length
is detected directly, ensuring a uniform
workpiece cutting length regardless of feed
roller slipping.

G

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)
GO04 Dwell
G28 Home position return
G50 Main shaft high speed setting

GD?
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]?
(kgf-m2)
The unit for moment of inertia used in
catalogs is J (x 104 kg-m?2).
Consequently, it is given by GD2 =4 x J.

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.

Appendix-39



H

Home position
This is the position used as the reference for
positioning. Positioning cannot be started
without a reference point.

Reference
Lower limit
i/

I
Home position

Home position return 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 home position
return data from peripheral equipment is
written.
(4) When the following are selected while in
peripheral equipment test mode.
Home position return
Positioning
JOG operation
Manual pulse generator
The decision as to whether to perform home
position return at these times is made by the
user.

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

S 1 1 pulse for axis 1 rotation
Zero point signal

Output waveform 2 phase + home position output

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.

Stop No. 1 No. 3 No. 2
{E i
0
-
(3) Left
5 5
E— E—
(1) Right (2) Right

No. 2 is O mm to the right of No. 1.
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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.

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.

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 50 Hz or 60 Hz is first delivered
by direct current, which is then converted to a
an alternating current of 5 Hz to 120 Hz to
control the motor speed.

J

No. 8

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.

K

KPPS
Kilo-pulse per second
This is the number of pulses per second. 80
KPPS means 80,000 pulses per second.

L

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/S
/ 2 6\
N

0.1

Horizontal feed

Line monitoring

This is the monitoring of the PLC and
controller control status during operation.

Load inertia ratio

GD, 2/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.

Aload 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”.
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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.

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.

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.

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, ball screw output, rota
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, ball screws, rotary table) with the
respective module parameters.

odel 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.

odified 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

ry
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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”.

N

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.

D(?)

(0

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
iQ-R 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, ball screws,
rotary table, and cams.

P

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.

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.

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.

PASTE
This means redisplaying parts cut from the
Edit screen and stored in the system buffer
on the Edit screen again.
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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”.

Positioning
This refers to traveling from a certain point to
the predetermined next point.
For example, determining length in mm units,
outputting a drilling position, etc.
Servo motors channel power from the motion
controller issuing the position commands.

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

Positioning
é completion signal ON

poadg

Pulse train

Positioning Separate work

— > Time

Positioning devices
These refer to 1/0 signals, internal relays,
data registers, special relays, and special
registers used to communicate signals
between the SCPU (PLC CPU) and PCPU
(positioning CPU).

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.

Command pulse frequency (5€¢7)
Droop pulse

Position loop gain =

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).

Servo amp Sel

2
| [}
3
e
g

Droop pulse

[l
[
Position| +_ | Speed |+ |Current ‘ ‘
[
[l

——{ Inverter —1
control control | %_| control
Current feedback
Speed feedback
Positioning feedback Interface
[l

®-

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.
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Home position
return start

Programmable controller ready
Signal indicating that the PLC CPU is ready.
Intelligent function modules are unable to
function if this condition is not established.

Proximity dog type home position return
The axis starts to decelerate when the
proximity dog turns ON during home position
return, 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 “Home position return method”.

——— Home position return direction

J Home position return speed

Creep speed

|
[
Proximity dog zzzzzzzzzzzﬁ |
I
I

'ON  OFF!
|

— 11— Zero point

PTP point to point control

This refers to positioning control.

This is control in which pass points are
specified at intervals on the route.
Arequest 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.

Pulse

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.

UL

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
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with phase difference. Six hundred to one
million pulses are emitted per axis rotation.
Furthermore, one or two pulses with home
position signal are emitted per axis rotation.
See “Encoder”.

Pulse instruction

This instruction turns only 1 program cycle (1
scan) ON when conditions turn ON. With
MELSEC iQ-R, there is a PLS instruction that
turns the 1 scan time ON with the leading
edge when the signal is ON, and a PLF
instruction that turns the 1 scan time ON with
the trailing edge when the signal is OFF.

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.

Q

R

Ready (SM500)

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.

A

Stroke value
0 ) Bottom
L 1 cycle N dead center
! (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”.

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
| |

J C

Gear

Position detection value

Resolver  (Addresses 0 to 4095 converted to
Motor 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 (normally closed
contact 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.

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.

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.

Appendix-46



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.

Table

(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. 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

ﬁServo ON

Drive unit

Servo parameters

See “Positioning parameters”.

Servo program

This is a program used to control servo
motors, and contains such instructions as
independent linear control, linear interpolation
control, circular interpolation control, fixed
feeding, speed control, constant speed
control, and home position return.

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 +1).

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.
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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 _{
OK _
:l Advance operation .
Positioning — Servo program execution
complete
E:l Push operation
Servo program execution
Positioning 1 prog xecuti
let
compiete E:l Retract operation
- Servo program execution
Positioning N
complete ]

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 instruction 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 instruction when the external STOP
signal input disable flag is turned ON during
deceleration, and the start accept flag turns
OFF.

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

v
Acceleration with smoothing
processing

Deceleration with
smoothing processing

& A
A B

t t

e £ X100 =63 % > <
I |

See “Smoothing clutch”.

Speed change
See “DSFLP instruction”.

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 instructions (position loop) and VVF
forward rotation and VVR reverse rotation
instructions (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.
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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.

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.

Set travel value

VAR =

During During
\ speed control posmon control

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 home
position return requests, etc.
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(1) First, the Aphase is

(3) The nearest gear tooth

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 Ato 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.

(2) By then exciting the B
phase, force moves in
the direction indicated
by the arrow.

excited with a pulse.

(4) By successively changing
the excited phase, the
rotor rotates in the
clockwise direction.

is pulled toward the B
phase, and the motor
stops.

Stopper-forced stop
This is a home position return method using
with positioning, and involves stopping the
axis when it comes into contact with a
stopper installed at the home position.
The motor will burn out and the stopper
damaged if the axis remains against the
stopper, and therefore various methods are
used to prevent this such as equipping the
system with a timer allowing the motor to be
turned OFF when a fixed time has elapsed,
or turning the motor OFF when the system
detects that the motor torque has risen

suddenly when the axis is against the
stopper.

Home position
Home position return
—_—

l Stopper

STOP signal
This is a positioning control device input
signal used to directly stop positioning from
outside during operation.
When the external STOP signal (contact a) is
ON (conducting), operation stops and XnD
turns ON.

Stroke
This refers to the axis journey, and is the
movement change over the distance from the
point the axis starts moving until it next stops.

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 stop

0 3m
Lower limit Lower limit
=

Positioning possible within 3 m
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Sudden stop
This is shorter than the deceleration time set
in the parameters, and is the sudden stop
deceleration time taken to stop.

Full speed

\ Rapid stop
Speed

Time
PN

[ S—

Deceleration time

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.

T

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.

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.

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.
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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.

Pulse rate

No. of pulses per pulse generator rotation

. L

k How much movement with 1 pulse?

Two-dwell motion
Motion with dwell at both ends of the journey

x travel value per rotation

U

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.

Vv

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”.

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".

w

WDT error
This is an abbreviation of watchdog timer
error, and indicates a PCPU defect.
SM512 turns ON when an error occurs.

Window
Windows refers to selection menus displayed
at the SW6RN-GSV22P or CAMP screen with
peripheral equipment.

Word
Expresses the data unit. With the MELSEC
iQ-R 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.
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However, there are also 32-bit instructions, Zero point signal

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.

This is the pulse generator (encoder) PGO
(detected once per rotation). It is also
referred to as the Z phase.

See “Pulse generator”.

Word devices Zero return data

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), etc. are word
devices.

X

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.

Y table

X table

X-axis servo motor

Y

Y-axis
2D forward/backward direction

Z
Z-axis
3D up/down direction

Zeroing method
There is a proximity dog method, count
method, and data set method.
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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 home position
return 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 home position return, the machine
searches for the proximity dog, moves, and
then changes to creep speed, regardless of
the current value.

Ball screw Z phase

Also referred to as PG zero.
See “Home position signal’”.

0to9

5th power polynomial curve

This curve has five boundary conditions, is
smooth, and possesses excellent characteristics.
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