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@ SAFETY PRECAUTIONS @

(Read these precautions before use.)

Before using this product, please read this manual and the relevant manuals introduced in this manual

carefully and pay full attention to safety to handle the product correctly.

The precautions given in this manual are concerned with this product. For the safety precautions of the

programmable controller system, please read the User's Manual for the CPU module.
In this section, the safety precautions are ranked as "DANGER" and "CAUTION".

@ DANGER Indicates that incorrect handling may cause hazardous conditions,
resulting in death or severe injury.

f Indicates that incorrect handling may cause hazardous conditions,
CAUTION resulting in medium or slight personal injury or physical damage.

NoteA that the CAUTION level may lead to a serious consequence according to the circumstances.

Always follow the precautions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[DESIGN PRECAUTIONS]

L U —

1> DANGER

@ Provide a safety circuit outside the programmable controller so that the entire system will operate
safely even when an external power error or programmable controller failure occurs.

Failure to do so may cause an accident due to incorrect output or malfunction.

(1) Outside the programmable controller, create an emergency stop circuit or interlock circuit to
prevent mechanical damage due to excess of position control upper limit/lower limit.

(2) The machine OPR control is controlled by the OPR direction and OPR speed data and
deceleration starts when the near-point dog turns ON. Thus, if the OPR direction is incorrectly
set, deceleration may not start and the motor continues rotating. Create an interlock circuit
outside the programmable controller to prevent mechanical damage.

(3) If the positioning module detects an error, it directs the motor to decelerate and stop.

Make sure that the OPR data and positioning data are within the parameter setting values.

/\ CAUTION

@ Do not install the control lines, communication cables, pulse input wiring, and pulse output wiring
together with the main circuit or power lines, and also do not bring them close to each other.
Keep a distance of 100mm (3.94inch) or more between them.
Failure to do so may cause a malfunction due to noise.




[INSTALLATION PRECAUTIONS]

/i CAUTION

@ Use the programmable controller in the environment conditions given in the general specifications of
the User's Manual for the CPU module.
Failure to do so may cause an electric shock, fire, malfunction, or damage to or deterioration of the
product.

@ While pressing the installation lever located at the bottom of the module, fully insert the module fixing
projection into the fixing hole in the base unit and press the module using the hole as a fulcrum.
Incorrect module mounting may cause a malfunction, failure, or drop of the module.

In an environment of frequent vibrations, secure the module with screws.

The screws must be tightened within the specified torque range. If the screw is too loose, it may
cause a drop, short circuit, or malfunction. Excessive tightening may damage the screw and/or the
module, resulting in a drop, short circuit or malfunction.

@ Be sure to shut off all phases of the external power supply used by the system before mounting or
removing the module.
Failure to do so may cause damage to the product.

@ Do not directly touch any conductive part or electronic part of the module.
Doing so may cause a malfunction or failure of the module.

[WIRING PRECAUTIONS]

>DANGER

@ Correctly wire cables to the module after checking the terminal layout.

@ Be careful to prevent foreign matter such as dust or wire chips from entering the module.
Failure to do may cause a fire, failure or malfunction.




[STARTUP/MAINTENANCE PRECAUTIONS]
> DANGER

@ Be sure to shut off all phases of the external power supply used by the system before cleaning or
retightening module fixing screw.
Failure to do so may cause an electric shock.

/\ CAUTION

@ Do not or remodel each of the modules.
Doing so may cause failure, malfunctions, personal injuries and/or a fire.

@ Be sure to shut off all phases of the external power supply used by the system before mounting or
removing the module.
Not doing so may result in a failure or malfunction of the module.

@ Do not install/remove the module to/from the base unit more than 50 times after the first use of the
product. (IEC 61131-2 compliant)
Failure to do so may cause malfunction.

@ Before starting test operation, set the parameter speed limit value slow, and prepare so that
operation can be stopped immediately in case of hazardous situation.

@ Before handling the module, touch a grounded metal object to discharge the static electricity from
the human body.
Not doing so may result in a failure or malfunction of the module.

[DISPOSAL PRECAUTIONS]
/\ CAUTION

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

Thank you for purchasing the Mitsubishi programmable controller MELSEC-Q series.
Before using the product, please read this manual carefully to develop full familiarity with the functions and
performance of the Q series programmable controller to ensure correct use.
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HOW TO READ THIS MANUAL

(1) The symbols used in this manual are shown below.

(2)

Indicates parameter item.
[JOG*]Indicates JOG data item.

[Da* JIndicates positioning data item.
[Md.* JIndicates monitor data item.

[ Cd* JIndicates control data item.
(Serial No. is displayed at the *.)

Numeric values used in this manual

The buffer memory addresses, error codes and warning codes are represented in
decimal.

The X/Y devices are represented in hexadecimal.

The setting data and monitor data are represented in either decimal or hexadecimal.
The data whose name is ended by "H" are represented in hexadecimal.

(Example) 10......Decimal, 10w......Hexadecimal

Compliance with the EMC and Low Voltage Directives

A-10

(1)

(2)

For programmable controller system

To configure a system meeting the requirements of the EMC and Low Voltage
Directives when incorporating the Mitsubishi programmable controller (EMC and Low
Voltage Directives compliant) into other machinery or equipment, refer to Chapter 9
"EMC AND LOW VOLTAGE DIRECTIVES" of the QCPU User's Manual (Hardware
Design, Maintenance and Inspection).

The CE mark, indicating compliance with the EMC and Low Voltage Directives, is
printed on the rating plate of the programmable controller.

For the product
To make this product conform to the EMC and Low Voltage Directives, please refer to
"Section 5.4.1 Wiring precautions".



GENERIC TERMS AND ABBREVIATIONS

Generic term and

abbreviation
Programmable
controller CPU

Unless otherwise specified, this manual uses the following generic terms and
abbreviations.

Description

Generic term for the programmable controller CPU to which the QD72P3C3 can be mounted.

QD72P3C3

Abbreviation for the QD72P3C3 type positioning module with built-in counter function

Peripheral

Generic term for IBM-PC/AT-compatible personal computer in which "GX Configurator-PT" and
"GX Developer" below have been installed.

GX Configurator-PT

Abbreviation for utility package GX Configurator-PT (SW1D5C-QPTU-E) for the QD72P3C3 type
positioning module

GX Developer

Generic product name for the SWnD5C-GPPW-E, SWnD5C-GPPW-EA, SWnD5C-GPPW-EV and
SWnD5C-GPPW-EVA. ("n" is 4 or greater.)
"-A" and "-V" denote volume license product and upgraded product respectively.

Personal computer

Generic term for IBM-PC/AT-compatible personal computer

Workpiece

Generic term for mobile object and controlled object such as workpiece and industrial tool

Windows Vista®

Generic term for the following:

Microsoft® Windows Vista® Home Basic Operating System,
Microsoft® Windows Vista® Home Premium Operating System,
Microsoft® Windows Vista® Business Operating System,
Microsoft® Windows Vista® Ultimate Operating System,

Microsoft® Windows Vista® Enterprise Operating System

Generic term for the following:

Windows® XP Microsoft® Windows® XP Professional Operating System,
Microsoft® Windows® XP Home Edition Operating System
PACKING LIST
The following are included in the package.

Model Product name Quantity
QD72P3C3 QD72P3C3 type positioning module with built-in counter function 1
SW1D5C-QPTU-E GX Configurator-PT Version 1 (single license product) (CD-ROM) 1
SW1D5C-QPTU-AE GX Configurator-PT Version 1 (volume license product) (CD-ROM) 1
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PART 1 PRODUCT
SPECIFICATIONS
AND HANDLING

PART 1 consists for the following purposes (1) to (4).

(1) To understand the outline of positioning control, and the QD72P3C3 specifications and functions
(2) To perform actual work such as installation and wiring

(3) To set parameters and data required for positioning control

(4) To create a sequence program required for positioning control

For details of each control, refer to "PART 2".

CHAPTER1 PRODUCT OUTLINE . ... ... ... .. . ., 1-1t01-13
CHAPTER2 SYSTEM CONFIGURATION ........ ... ... ... ... .. ..... 2-1t02-9
CHAPTERS3 SPECIFICATIONS AND FUNCTIONS . .................... 3-1t03-19
CHAPTER4 DATA USED FOR POSITIONING CONTROL ............... 4-1t04-31
CHAPTERS PROCEDURES AND SETTINGS BEFORE OPERATION . . .. .. 5-1t05-21
CHAPTERG UTILITY PACKAGE (GX Configurator-PT) .. ................ 6-1t06-22

CHAPTER7 SEQUENCE PROGRAM USED FOR POSITIONING CONTROL 7-1to 7 - 31
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CHAPTER1 PRODUCT OUTLINE

This User's Manual describes the specifications, handling, and programming methods for
the type QD72P3C3 positioning module with built-in counter function used together with
the MELSEC-Q series CPU module.

When applying any of the program examples introduced in this manual to the actual
system, verify the applicability and confirm that no problem occurs in the system control.
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1.1 Features of QD72P3C3

CONFIGURATION

SYSTEM

The following describes the features of the QD72P3C3.

(1) Space saving
The QD72P3C3 provides 3-axes of positioning control and 3-channels of counter
function per slot.

SPECIFICATIONS
AND FUNCTIONS

(2) Positioning control

(a) The QD72P3C3 is an open-collector output type module, which can output pulses
at a maximum rate of 100kpps.

(b) The pulse output mode is selectable.
The pulse output mode can be selected from PULSE/SIGN and CW/CCW.

DATA USED FOR
POSITIONING
CONTROL

(c) Easy positioning control with only a few parameter settings is possible.
With only a few parameter settings, such as "Command speed", "ACC/DEC time"
and "Positioning address/movement amount”, positioning control can be
performed.

(d) 3-axes concurrent start is possible.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

(e) Speed change during positioning control is possible by the target speed change
function.

(3) Counter function

(a) With this function, a maximum counting speed of 100kpps is possible.

UTILITY PACKAGE
(GX Configurator-PT)

(b) A counting range is from -1073741824 to 1073741823.

(c) The pulse input mode is selectable.
The pulse input mode can be selected from 1 multiple of 2 phases, 2 multiples of
2 phases, 4 multiples of 2 phases, and CW/CCW.

(d) The coincidence detection function is provided.
The coincidence detection point preset at an arbitrary channel is compared to the
current counter value and the result can be checked.
When the current counter value coincides with the preset detection point, an
interrupt program can be started using an interrupt pointer.

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL

1.1 Features of QD72P3C3 1-1
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(4) Simple settings using the utility package
The utility package (GX Configurator-PT) is sold separately.
The utility package enables to make initial setting and auto refresh setting on the
screen, which lead to load reduction of the sequence programs and simplicity in
checking the setting status and operation status.

1.1 Features of QD72P3C3
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1.2  Outline of Positioning Control and Count Operation

1.2.1 Mechanism of positioning control
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Positioning control using the QD72P3C3 is performed using "pulse signals". (The
QD72P3C3 is a module that outputs pulses.)

In a positioning control system using the QD72P3C3, a variety of software and external e
devices are used to play their roles as shown below. 5
The QD72P3C3 realizes complex positioning control by importing and controlling various =3
. . i
signals, parameters, and data with the programmable controller CPU. 23
n O

{ Stores the created program.

Outputs the positioning start signal

(Y8 to YA) and axis stop signal

(Y4 to Y6) to the QD72P3C3 according
to the stored program.

SPECIFICATIONS
AND FUNCTIONS

., Detects such as QD72P3C3 errors.

Peripheral ) 4P
GX Developer/ Programmable
GX Configurator-PT controller CPU
~ 2 J L y &
i Inputs the near-point dog signal and ‘ '-D'- g
. * * i upper/lower limit signal to the QD72P3C3. | mzad
Using GX Developer, creates i g 8 X
control sequence and conditions ¥ £a g
as a sequence program. I 4— | Mechanical svst S8 8
Adding in GX Configurator-PT | viechanical system
enables initial setting of 5 QD72P3C3 inputs (switches)
| positioning module |
parameters and data. 1

* Stores the parameters and data. ‘

PROCEDURES AND
SETTINGS BEFORE
OPERATION

Outputs pulses to the drive unit according to the i
i commands from the programmable controller CPU.

Drive unit

Drives the motor upon reception of |
command pulses from the QD72P3C3. |

by

Motor

UTILITY PACKAGE
(GX Configurator-PT)

to commands from the drive unit.

* Performs actual operation according

SEQUENCE
PROGRAM USED
FOR POSITIONING

Workpiece

OPR CONTROL

1.2 Outline of Positioning Control and Count Operation 1 -3
1.2.1 Mechanism of positioning control
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The following describes the operation principle of "position control" and "speed control".

(1) Position control
The total number of pulses required to move the specified distance is obtained in the
following manner.

Total number of pulses required \ _ ( Specified distance ) > Num_ber of pulses
to move the specified distance required for the motor
Movement amount of the to rotate once

machine (load) side when
the motor rotates once

* The number of pulses required for the motor to rotate once is the
"encoder resolution" described in the motor catalog specification list.

When this total number of pulses is issued from the QD72P3C3 to the drive unit, the
control, for which the workpiece to move the specified distance, can be realized.
The machine side movement amount when one pulse is issued to the drive unit is
called the "movement amount per pulse". This value is the minimum value for the
workpiece to move, and is also the degree of accuracy for electrical positioning
control.

(2) Speed control
Although the above "total number of pulses" is an element required to control the
movement amount, speed must be controlled to perform equal-speed operation.
This "speed" is controlled by the "pulse frequency" output from the QD72P3C3 to the

drive unit.
Pulse frequency This area indicates the
[pps] total number of command
Positioning Servo s . £ pulses.
module amplifier ervomotor A
Encoder
< Pulse )
encoder
Speed = Pulse frequency g
Movement amount = Number of pulses Feedback pulses Lt ! L td ! (:)
Feedback pulses = Pulses generated by encoder 0.4 ; 1.2 i 0.4
Movement time t = 2

Figure 1.1 Relationship between position control and speed control

EIPOINT

* The "movement amount per pulse" is the value determined on the
machine side. (Refer to Section 1.2.2.)

» The QD72P3C3 uses the "total number of pulses” to control the position
and the "pulse frequency" to control the speed.

1 -4 1.2 Outline of Positioning Control and Count Operation
1.2.1 Mechanism of positioning control
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1.2.2 Design outline of positioning control system

The following describes the outline of the operation of positioning control system, using
the QD72P3C3.
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(1) Positioning control system using the QD72P3C3 _
<]
g
Programmable Positioning module ) ) x
controller CPU QD72P3C3 Drive unit Servo motor =
Forward run i
pulse train Speed 9 %
» - ) L command w O
> Deviation D/A Servo .
Program Read, write, etc. counter convertor amplifier M
Buffer >
memory/ | Reverse run
XY device | pulse train vy X%
Intelligent uur 55
function module | | \ionitor data read Interface E 5
parameter oz
interface T LD
PLG R a
Feedback Bulses ok
Initial setting/Auto refresh setting/Operation monitor
'
GX Configurator-PT |
Co
aZ
w=z <
Figure 1.2 Outline of the operation of positioning control system using the QD72P3C3 8o e
EE
Loz
= ®
<00
oa o

(a) Positioning control operation using the QD72P3C3

1) The QD72P3C3 outputs a pulse train.
When the pulse train is output from the QD72P3C3, the deviation counter of
the drive unit accumulates the input pulses.
The D/A converter converts these accumulated pulses (droop pulses) into DC
analog voltage, which serves as a speed command for the servomotor.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

2) The servomotor starts its rotation upon reception of the speed command from
the drive unit.
As the servomotor rotates, the pulse encoder (PLG) attached to the
servomotor generates feedback pulses in proportion to the rotation frequency.
The generated feedback pulses are fed back to the drive unit, and reduce the
droop pulses of the deviation counter.
The deviation counter maintains a certain number of droop pulses so that the
servomotor keeps its rotation.

3) When the QD72P3C3 stops the output of commanded pulse train, the
servomotor decelerates as the droop pulses of the deviation counter decrease
and finally stops when the droop pulse count drops to zero.

That is, the servomotor rotation speed is proportional to the pulse frequency,
while the servomotor rotation angle is proportional to the number of
commanded pulses output from the QD72P3C3.

When the movement amount per pulse is given, the overall movement amount
can be determined in proportion to the number of pulses in the pulse train.
The rotation speed (feed speed) of the servomotor, on the other hand, can be
determined by the pulse frequency.

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL

1.2 Outline of Positioning Control and Count Operation 1 -5
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(b) Output pulse from the QD72P3C3

1) As shown in Figure 1.3, the number of pulses in a pulse train is small at the
start, and then the number increases as the servomotor accelerates and its

speed approaches the command speed.

2) The pulse frequency stabilizes once the speed reaches the command speed.

3) To decelerate the servomotor, the QD72P3C3 decreases the number of pulses

in a pulse train before it finally stops the output.

The servomotor actually decelerates and stops its rotation with little delay from
the command pulse stop.
This time difference in deceleration and stop between pulse output from the

QD72P3C3 and the servomotor is called the "stop settling time" and
necessary for ensuring stopping accuracy.

Speed V
Iy
Servomotor speed
Droop pulse
. amount  Ppylse /
distribution
» Timet
Accele- Decele- Time
ration ration
Stop settling
LY~ W] te
F F
Pulse train pﬁfges ““’ Many pulses pﬁfges

Figure 1.3 Output pulse from the QD72P3C3

(2) Movement amount and speed in a system using ball screw

V
—
Workpiece
Feed screw
Pulse encoder(PLG) ) DI
i R Table
Servomotor P

PO

A: Movement amount per pulse (mm/pulse)
Vs: Command pulse frequency (pulse/s)
n: Pulse encoder resolution (pulse/rev)

L: Feed screw lead (mm/rev)

R: Deceleration ratio

V: Movable section speed (mm/s)

N: Rotation frequency of motor (r/min)

K: Position loop gain (1/s)

& Deviation counter droop pulse amount
PO: OP (pulse)

P: Address (pulse)

Figure 1.4 System using ball screw

In the system shown in Figure 1.4, the movement amount per pulse, command
pulse frequency, and deviation counter droop pulse amount are determined in the

following manner.

1.2 Outline of Positioning Control and Count Operation

1.2.2 Design outline of positioning control system
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1) Movement amount per pulse
The movement amount per pulse is determined by the feed screw lead,
deceleration ratio, and pulse encoder resolution.
The movement amount, therefore, will be: (Number of pulses output) *
(Movement amount per pulse).
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A= L [mm/pulse]
R Xn

2) Command pulse frequency
The command pulse frequency is determined by the movable section speed
and movement amount per pulse.

CONFIGURATION

SYSTEM

Vv v [pulse/s]
S= —— uilse/ s
re

3) Deviation counter droop pulse amount
The deviation counter droop pulse amount is determined by the command
pulse frequency and position loop gain.

SPECIFICATIONS
AND FUNCTIONS

Vs [pulse]
€ = — [pulse
K p

DATA USED FOR
POSITIONING
CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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1.2.3 Design outline of counter function

The following describes the outline of the count operation, using the counter function of the

QD72P3C3.
Programmable Positioning module
controller CPU QD72P3C3 Drive unit Servomotor
Read/write. etc Forward run pulses 1M.r
. etc. N "

Reverse run pulses M

F k pul
i Feedback pulses PLG

A

Initial setting/
v Auto refresh setting

GX Configurator-PT Buffe:r memory/
1/0 signals Pulse generator/

encoder
nrrPulses
<
Pulse generator/
encoder
P U Pulses
<

1) Pulses input to the QD72P3C3 are counted.
Counting pulses can be performed separately from positioning control.
Counting feedback pulses enables positioning control, checking the actual

position at the same time.
The positioning address and count value can be synchronized with the use of

following functions.

) . Refer to
Count value selection function at OPR )
Section 8.4.
Current feed value, count value Refer to
simultaneous change function Section 12.7.

2) The status of I/O signals and buffer memory of the QD72P3C3 can be checked with

the sequence program.
The start/stop and preset of count operation can also be performed.

1.2 Outline of Positioning Control and Count Operation
1.2.3 Design outline of counter function
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Communicating signals between QD72P3C3 and each module

Programmable
controller CPU

YO
X0

YC,YE,Y10
YD,YF,Y11

Y8to YA
X10to X12

X8 to XA

XCto XE
Y4toY6

X1to X3

X4 to X6
Y1toY3

X14,X18,X1C
X15,X19,X1D

X16,X1A,X1E

Y14 to Y16

Y18to Y1A

Y1Cto Y1E

Peripheral
interface

The following shows the outline of the signal communication between the QD72P3C3 and
programmable controller CPU, peripheral (GX Configurator-PT), and drive unit. (A
peripheral is connected to the programmable controller CPU, and communicates signals
with the QD72P3C3 via the programmable controller CPU.)
For details of each 1/O signals, refer to CHAPTER 3.

Programmable controller
CPU READY signal

QD72P3C3

Module READY signal

\4

Forward run JOG start signal

Reverse run JOG start signal

A4 4

Positioning start signal

A4

Positioning complete signal

BUSY signal

Start complete signal

Axis stop signal

A4

Axis/CH error occurrence
signal

Axis/CH warning occurrence
signal

Axis/CH error reset signal

Count value large

A4

Count value coincidence

Count value snall

Coincidence signal reset
command

Preset command

\4

A4

Count enable command

< Data write/read

Monitor data

\4

A

A

A 4

Initial setting/Auto refresh/
Operation monitor

Peripheral

GX Configurator-PT)

Interface with
programmable|
controller CPU

External
interface

Zero signal

Deviation counter
clear signal

Drive unit

Pulse train output

Pulse train input

Encoder

A

Near-point dog signal

Mechanical

Upper/lower limit signal

system inputs

A

(switches)

1.2 Outline of Positioning Control and Count Operation

1.2.4 Communicating signals between QD72P3C3 and each module
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CONFIGURATION

SYSTEM

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING
CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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(1) QD72P3C3 -~ Programmable controller CPU
The QD72P3C3 and programmable controller CPU communicate the following data
via the base unit.

Direction
Communication

Control signal

QD72P3C3 — Programmable

controller CPU

Signals indicate the QD72P3C3 status:

*Module READY signal (X0)

*Axis/CH error occurrence signal (X1 to
X3)

*Axis/CH warning occurrence signal (X4
to X6)

*BUSY signal (X8 to XA)

«Start complete signal (XC to XE)

*Positioning complete signal (X10 to
X12)

*Count value large (X14, X18, and X1C)

*Count value coincidence (X15, X19,
and X1D)

*Count value small (X16, X1A, and X1E)

Programmable controller CPU —
QD72P3C3
Signals related to commands:
*Programmable controller CPU READY
signal (Y0)
*Axis/CH error reset signal (Y1 to Y3)
*Axis stop signal (Y4 to Y6)
*Positioning start signal (Y8 to YA)
*Forward run JOG start signal (YC,YE,
and Y10)
*Reverse run JOG start signal (YD, YF,
and Y11)
*Coincidence signal reset command
(Y14 to Y16)
*Preset command (Y18 to Y1A)
*Count enable command (Y1C to Y1E)

Data (read/write)

*Parameter
+JOG data
*Positioning data
*Control data
*Monitor data

*Parameter
+JOG data
*Positioning data
*Control data

(2) QCPU - Peripheral (GX Configurator-PT)

The QCPU and peripheral communicates the following data. (For details, refer to
CHAPTER 6.)

Direction
Communication

Data

QCPU — Peripheral

Peripheral — QCPU

sInitial setting
*Auto refresh setting

Operation monitor

*Monitor data (QD72P3C3 buffer
memory/XY devices)

(3) QD72P3C3 - Drive unit
The QD72P3C3 and drive unit communicate the following data via the external device

connector.

Direction
Communication

Control signal

QD72P3C3 — Drive unit

Signals related to commands:
*Deviation counter clear signal (CLEAR)

Drive unit — QD72P3C3

Signals indicate OP:
«Zero signal (PGO)

Pulse train

*Pulse train output (PULSE F/PULSE R)

1-10

1.2 Outline of Positioning Control and Count Operation
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(4) Encoder — QD72P3C3
The input signals from the encoder are input to the QD72P3C3 via the external device
connector.
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Encoder *Pulse train input (CH A/CH B)

(5) Mechanical system inputs (switches) — QD72P3C3
The input signals from the mechanical system inputs (switches) are input to the
QD72P3C3 via the external device connector.

CONFIGURATION

SYSTEM

Mechanical system input | *Near-point dog signal (DOG)
(switch) *Upper/lower limit signal (FLS/RLS)

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING
CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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1.3  Basic Operation of Positioning Control

1.3.1 Outline of control start

The following flowchart shows the outline of each control start.
* Assume that module installation and required settings for system configuration have

already been prepared.

Flow of control start
@ Setting of hardware
Preparation
@ |nstallation and connection of module

Control Positioning control OPR control JOG operation
functions

@ Position control @ Machine OPR control

@ Fast OPR control

@ Speed control
@ Current value change

Positioning 2} Set the positioning parameters. ([Pr.1]to [Pr.9])
parameter
| |
Set the OPR parameters.
OPR t
parame er> | ([PrA0] to [Pr.15]) ]

Counter function Set the counter function parameters.
parameter m to [PL19])

Positioning data Set the positioning
data. ([Da.1] to [Da.5])

Control data Set the start method. (Cd.5]) ]
JOG data Set the JOG data.
UOG.1 and JOG.2)
o ) Turn ON the JOG start *: Multiple axes simul
* ultiple axes simu
Turn ON the positioning start signal signal (YC to Y11) of the taneous start is
Start signal (Y8 to YA) of the QD72P3C3 from the QD72P3C3 from the possible under
programmable controller CPU. programmable controller CPU. positioning control.

(For details, refer
z» to Section 9.3.)
Control start mE E EEE EEEE NN EE NN ®ENN NN N NN NN BN N NN BB
Start
Control end §§§§>---------------------------------.
Stop

1 -12 1.3 Basic Operation of Positioning Control
1.3.1 Outline of control start



1 PRODUCT OUTLINE
MELSED [ ceries

1.3.2 Outline of control stop

A control stops in the following cases:

Ll
Z
—
=
)
[®)
[
()
2
a
@]
x
o

(1) Each control ended normally.
(2) An error occurred in the programmable controller CPU.

(3) An error occurred in the QD72P3C3.

CONFIGURATION

SYSTEM

(4) The axis stop signal (Y4 to Y6) from the programmable controller CPU is
turned ON.

The following table shows the outline of the stop processing performed in the cases
above.
(Except the case (1) where each control ended normally.)

SPECIFICATIONS
AND FUNCTIONS

Axis operation Stop processing

Stopped —
Cause of stop . status after Positioning JOG
axis OPR control .
stop ( ) control operation

14
o
Programmable controller CPU . B 2
All axes Error Deceleration stop u=a
error BOR
. b
Axis by . 2005
QD72P3C3 error ) Error Deceleration stop aao
axis
The "axis stop signal (Y4 to Y6)" Axis b
xis
from the programmable controller i y Stopped Deceleration stop
axis
CPU is turned ON.

m Stop after multiple axes concurrent start under positioning control
The axes started will not stop simultaneously. The stop command (axis stop signal (Y4 to
Y6) ON) must be issued to each axis.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL

1.3 Basic Operation of Positioning Control 1 -13
1.3.2 Outline of control stop
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CHAPTER2 SYSTEM CONFIGURATION

This chapter describes the system configuration of the QD72P3C3.

2.1  General Image of System

The following is the general configuration including the QD72P3C3, programmable
controller CPU, and peripheral, etc.

(Numbers in the figure correspond to the ones in the table in "Section 2.2 Component List"
on the next page.

Peripheral
3 I Personal computer |

_ i 2
H GX Developer
GX Configurator-PT

4 | Rs-232 cable
5 | USB cable

1

CPU module™

Main base unit *2

Mechanical system input

! (switches)

Power supply*2
module

Positioning module - Near-point dog signal

Connection

it

QD72P3C3 cable - Upper/lower limit signal
E ----------------- 1
1
Extension 1 !
cable H !
] .
Dr!ve Motor i
H unit 1
1 1
mmmmmmmeeesCaaaeem— H !
1 H 1
H L L T
1 1
H Extension system H
! Encoder
' i
H i

*1 For available CPU modules, refer to "Section 2.3 Applicable System".
*2 For available base units and power supply modules, refer to the User's
Manual for the CPU module.

2 -1 2.1 General Image of System
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A positioning system using the QD72P3C3 consists of the following components.

Product name
Positioning module

Model
QD72P3C3

Remarks

GX Developer

SWOD5C-GPPW-E

GX Configurator-PT

SwOD5C-QPTU-E

For details, refer to the GX Developer Operating Manual and
"CHAPTER 6 UTILITY PACKAGE (GX Configurator-PT)".

Personal computer

IBM-PC/AT-compatible
personal computer

(User preparation)
For details, refer to the GX Developer Operating Manual.

RS-232 cable

QC30R2

(User preparation)

RS-232 cable for connecting CPU module with IBM-PC/AT-
compatible personal computer

For details, refer to the GX Developer Operating Manual.

USB cable

(User preparation)

USB cable for connecting CPU module with IBM-PC/AT-
compatible personal computer

For details, refer to the GX Developer Operating Manual.

Drive unit

(User preparation)
For details, refer to the manual for the drive unit.

Connection cable

(for connection between
the QD72P3C3 and
drive unit)

(User preparation)

Cable for connecting the QD72P3C3, drive unit, and encoder
(Install them with reference to the manual for the connected device
and Section 3.5.2.)

2-2

2.2 Component List
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SYSTEM

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING
CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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This section describes applicable systems.

(1) Applicable modules and base units, and No. of modules

(a) When mounted with a CPU module
The table below shows the CPU modules and base units applicable to the
QD72P3C3 and quantities for each CPU model.
Depending on the combination with other modules or the number of mounted
modules, power supply capacity may be insufficient.
Pay attention to the power supply capacity before mounting modules, and if the
power supply capacity is insufficient, change the combination of the modules.

CPU type CPU model

Programmable
controller CPU

Applicable CPU module

Basic model
Qcpu™

QO00JCPU

No. of

*
modules

Upto 8

1

QO0CPU

QO01CPU

Up to 24

o

. *
Base unit 2

. . Extension base
Main base unit i
unit

@)

High
Performance
model QCPU

Q02CPU

QO02HCPU

QO6HCPU

Q12HCPU

Q25HCPU

Up to 64

Process CPU

QO02PHCPU

QO06PHCPU

Q12PHCPU

Q25PHCPU

Up to 64

Redundant CPU

Q12PRHCPU

Q25PRHCPU

Up to 53475

Universal model
QCPU

QO02UCPU

Up to 36

QO3UDCPU

QO04UDHCPU

QO6UDHCPU

Q13UDHCPU

Q26UDHCPU

QO3UDECPU

QO04UDEHCPU

QO6UDEHCPU

Q13UDEHCPU

Q26UDEHCPU

Up to 64

Safety CPU

QS001CPU

N/A

C Controller module

QO06CCPU-V

QO06CCPU-V-B

Up to 64

O: Applicable *: N/A

2.3

2.3 Applicable Systems
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*1 Limited within the range of I/O points for the CPU module.

* 2 Can be installed to any I/O slot of a base unit.

* 3 For the coincidence detection interrupt function, use the Basic model QCPU module of function
version B or later.

* 4 The dedicated instructions are not supported.

* 5 The coincidence detection interrupt function is not supported.

(b) Mounting to a MELSECNET/H remote 1/O station
The table below shows the network modules and base units applicable to the
QD72P3C3 and quantities for each network module model.
Depending on the combination with other modules or the number of mounted
modules, power supply capacity may be insufficient.
Pay attention to the power supply capacity before mounting modules, and if the
power supply capacity is insufficient, change the combination of the modules.

Base unit 2
Extension base

Applicable network module™* | No. of modules™ | Main base unit of

i unit of remote 1/O
remote I/O station

station
QJ72LP25-25
QJ72LP25G
4
QJ72LP25GE Upto6 © ©
QJ72BR15

O: Applicable x: N/A
*1 Limited within the range of I/O points for the network module.
* 2 Can be installed to any I/O slot of a base unit.
* 3 The coincidence detection interrupt function is not supported.
* 4 The dedicated instructions are not supported.

The Basic model QCPU or C Controller module cannot create the MELSECNET/
H remote I/O network.

(2) Support of the multiple CPU system
When using the QD72P3C3 in a multiple CPU system, refer to the following manual
first.
* QCPU User's Manual (Multiple CPU System)

(a) Intelligent function module parameters
Write intelligent function module parameters to only the control CPU of the
QD72P3Cs3.

2.3 Applicable Systems 2 -4

DATA USED FOR
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(3) Supported software packages
Relation between the system containing the QD72P3C3 and software package is
shown in the following table.
GX Developer is necessary when using the QD72P3C3.

Software version

‘ GX Developer GX Configurator-PT

Single CPU )
Version 7 or later
Q00J/Q00/ system
QO01CPU Multiple CPU )
Version 8 or later
system
Single CPU .
Version 4 or later
Q02/Q02H/QO06H/ | system
Q12H/Q25HCPU | Multiple CPU )
Version 6 or later
system
Single CPU
CILZFIR syst('am Version 8.68W or later
QO06PHCPU Multiple CPU
system
Single CPU
Q12PH/ system .
- Version 7.10L or later
Q25PHCPU Multiple CPU
system
Q12PRH/ Redundant i .
Version 8.45X or later Version 1.23Z or later
Q25PRHCPU CPU system
Single CPU
Q02U/Q03UD/ M
system .
QO04UDH/ - Version 8.48A or later
Multiple CPU
QO06UDHCPU
system
Single CPU
Q13UDH/ system )
- Version 8.62Q or later
Q26UDHCPU Multiple CPU
system
QO3UDE/ Single CPU
QO4UDEH/ system
QO6UDEH/ Multiple CPU Version 8.68W or later
Q13UDEH/
system
Q26UDEHCPU
When mounted to the .
. Version 6 or later
MELSECNET/H remote I/O station

2-5

2.3 Applicable Systems
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2.4  About Use of the QD72P3C3 with the Q12PRH/Q25PRHCPU

Here, use of the QD72P3C3 with the Q12PRH/Q25PRHCPU is explained.

(1) Dedicated instruction
The dedicated instruction cannnot be used.

)% ] PRODUCT OUTLINE

(2) GX Configurator-PT connection
GX Configurator-PT cannot be used when accessing the Q12PRH/Q25PRHCPU via
an intelligent function module on an extension base unit from GX Developer.
Connect a personal computer with a communication path indicated below.

z
)
=
<
o
)
Q
[T
z
(@]
O

=
]
~
[2)
>
(2]

SPECIFICATIONS
AND FUNCTIONS

Main base unit

Extension base unit

DATA USED FOR
POSITIONING
CONTROL

(GX Configurator-PT cannot be used.)

0 Direct connection to the CPU

Connection through an intelligent function module on the main base unit
(Through Ethernet module, MELSECNET/H module, or CC-Link module)

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL

2.4 About Use of the QD72P3C3 with the Q12PRH/Q25PRHCPU 2 -6
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2.5 About Use of the QD72P3C3 with the MELSECNET/H Remote
I/O Station

This section describes when using the QD72P3C3 in the MELSECNET/H remote 1/0
station.

(1) The number of mountable QD72P3C3 modules when using the
MELSECNET/H remote I/O station
For the number of mountable modules, refer to Section 2.3 (1)(b).

(2) Restrictions on using the MELSECNET/H remote 1/O station

(a) When using the QD72P3C3 in the MELSECNET/H remote I/O station, since delay

time due to link scan time occurs, fully assure that the target system is controlled
normally.

Example) Depending on the duration while the positioning complete signal (X10 to
X12) is ON, the ON status cannot be detected due to link scan time delay.

(b) The coincidence detection interrupt function is not supported.

(c) The dedicated instructions are not supported.

2.7

2.5 About Use of the QD72P3C3 with the MELSECNET/H Remote I/O Station
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2.6 How to Check the Function Version/Software Version

This section describes where to check the function version of the QD72P3C3 and software
version of GX Configurator-PT.

)% ] PRODUCT OUTLINE

(1) Checking the function version of the QD72P3C3

(a) Checking the rating plate on the module side
Check the version by the last character of "SERIAL".

MELSEC-Q

MITSUBISHI
MODEL
/ Serial No. (first 5 digits)

J —— Function version
SERIAL 109041/0000000000(-B

z
)
=
<
o
)
Q
[T
z
(@]
O

=
]
~
[2)
>
(2]

]
i s Relevant regulation
e ¢ o ¢ ¢ ¢ ¢ o ¢ o . - o . standards
S MITSUBISHI ELECTRIC  MADE IN JAPAN

SPECIFICATIONS
AND FUNCTIONS

(b) Checking using a peripheral x
Check the version by the last character displayed at "Production information" field 52
of [Module's Detailed Information] on the [System Monitor] screen of GX ugJSQ'
Developer. g % %

[a N N&)

[GX Developer operation]
Select [Diagnostics...] —» [System Monitor...] - "QD72P3C3" -

|Module‘s Detailed Information| :

PROCEDURES AND
SETTINGS BEFORE
OPERATION

(GX Developer screen)

Module’s Detailed Information !J
Maodule

Modulz Mame QD72PIC3 Product infarmation 09041 0000000000,
1/0 Address 0

Implementation Position Main Base 051t — Function version

Module Infarmation

UTILITY PACKAGE
(GX Configurator-PT)

Module access Possible 1/0 Clear / Hold Settings

Statug of External Pawer Supply - Maize Filter Setting

Fuse Status Input Type
Statuz of 110 Address Verify Agree Remate passward setting status -
Eror Dizplay

Diizplay format

Piesent E
tesent Eror © HEw & DEC

Errar Histary
The dizplay sequence of the errar histary iz from the oldest eror
The latest enor iz displayed in the line as under.

SEQUENCE
PROGRAM USED
FOR POSITIONING

H Information... | Stop moritor | Close |

OPR CONTROL

2.6 How to Check the Function Version/Software Version 2 -8
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(2) Checking the software version of GX Configurator-PT
The software version of GX Configurator- PT can be checked in GX Developer's
"Product information" screen.

[Operating procedure]
GX Developer — [Help] — [Product information]

(GX Developer screen)

B

Product information

ﬁ Pragramming and aintenance toal

! G Developer Wersion 8 484  [SWEDAC-GPPW-E)
COPYRIGHT(C] 2002 MITSUBISHI ELECTRIC CORFORATION
ALL RIGHTS RESERVED

This Product iz licensed to:

M ame:
Compary:
ProductD

List of version information on Add-in software

¥ Configurator-PT §ersion] . 232[SW1DEC-OPTU-E)

COPYRIGHT(C) 200 ELECTRIC CORPORATION ALL

RIGHTS RESERVED Software version
Warning :

Thiz product iz protected by copyright law and international treaties.
Unautharized repraduction ar distribution of this program ar any partion
of it may result in gevere civil and criminal penalties. and will be
prosecuted to the masimum extension possible under the law.

2-9

2.6 How to Check the Function Version/Software Version
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CHAPTER3 SPECIFICATIONS AND FUNCTIONS s
2
5
This chapter describes the performance specifications and functions of the QD72P3C3, §
and the specifications of the 1/0O signals to the programmable controller CPU and external &
device.

For general specifications of the QD72P3C3, refer to the User's Manual for the CPU
module. g
&
o
3.1  Performance Specifications zo
nZZ
53

3

Item Specification

22
Number of axes 3 axes 8 g
Interpolation function None (Artificial linear interpolation by concurrent start is available.) E:é %
Control method PTP (Point To Point) control, speed control 9 5
Control unit pulse 5%
L 1 data/axis
Positioning data o )
(Set it with GX Configurator-PT or sequence program.)
Positioning control method Incremental system, absolute system &
[Incremental system] -1073741824 to 1073741823 pulse B 2 y
L
L (when using linear counter) g 5 e
Positioning control range <EE
e [Absolute system] -1073741824 to 1073741823 pulse £338
[a )&}
control (when using ring counter) 0 to 1073741823 pulse -
Speed command 1 to 100000pulse/s
Acceleration/deceleration . . . S
. Trapezoidal acceleration/deceleration <0
processing @ E,E
ACC/DEC time 1 to 5000ms 298
'_
i Position control, 1-axis start 1ms OE&
Start time OF w
speed control 3-axes concurrent start 1ms s
Pulse output method Open collector output
Maximum output pulse 100kpps _
Maximum connection 5] "E
. . . 2m gs
distance between drive units Se
< =)
Counting speed (max.) 100kPPS o2
o
Number of channels 3 channels 5 g
-
31-bit signed bi -2
Counter ) ) gned binary
. Counting range [Linear counter] -1073741824 to 1073741823
function [Ring counter] 0 to 1073741823 o
External connection system 40-pin connector @ %
- . o
Applicable wire size 0.3mm? or lower (for the AGCON1 and AGCON4), AWG#24 (for the AGCON2) 4 g =
Peripheral/compatible utility package GX Configurator-PT (sold separately) é 5 e
gox
Data backup None weo
External device connector ABCON1, AGCON2, A6CON4 (sold separately)
5VDC internal current consumption 0.57A
Number of occupied I/O points 32 points (I/0 assignment: Intelligent 32 points)
Weight 0.16kg o
*  For electrical specifications of count input signals, refer to Section 3.5.1 Electrical specifications of %
1/O signals. o
[
o
o

3.1 Performance Specifications 3 -1
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Function List
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The following table lists the functions of the QD72P3C3.

Control method/function name Description Reference
: Mechanically establishes the positioning control start point using a Section
Machine OPR control .
near-point dog or stopper. 8.2
OPR Performs positioning control to the OP address ([Md.1]Current feed | Section
Fast OPR control
control value) stored in the QD72P3C3 using machine OPR control. 8.3
Count value selection | Stores the OP address to "[Md.3 JCount value" when OPR is Section
function at OPR Comp|eted_ 8.4
Position control (1-axis | Performs positioning control to the position specified to the address | Section
linear control) set in the positioning data or with the movement amount. 9.2.2
Positioning Continuously outputs a pulse corresponding to the Section
Speed control
control "[Da.4]Command speed" set in positioning data. 9.23
Changes the "[Md.1 ]Current feed value" to the address set in the Section
Current value change
positioning data. 9.24
. Outputs a pulse to drive unit while the JOG start signal (YC to Y11) | CHAPTER
JOG operation .
is ON. 10
If the command speed exceeds the "[Pr4 |Speed limit value" during Sect
ection
Speed limit function control, this function limits the command speed to within the 11.2
"[Pr4 ]Speed limit value" setting range.
. Changes the speed during the constant speed of speed control or Section
Speed change function .

» JOG operation. 11.3
Auxiliary - When a command is issued to the outside of the upper limit/lower ,
function Software stroke limit o L . . . . Section

funct limit stroke limit setting range, which are set in the parameters, this 14
unction .
function will not execute operation for that command.
Hardware stroke limit Executes the deceleration stop by the limit switch connected to the Section
function QD72P3C3. 11.5
ACC/DEC process ) ) ) ) Section
. Adjusts the acceleration/deceleration processing of control.
function 11.6

3.2 Function List
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Control method/function name Description Reference
i . Can count from -1073741824 to 1073741823 and detect an Section
Linear counter function .
overflow when the count range is overrun. 12.2
Counts repeatedly from 0 to the "[Pr.16 |Ring counter upper limit
" Section
Ring counter function value®.
Note) When using the ring counter function, the positioning control 12.3
range is from 0 to 1073741823 (pulse).
. Counts pulses while the count enable command (Y1C to Y1E) is Section
Count enable function
ON. 12.4
Counter
. . i By presetting the "[[Cd.7 ] Coincidence detection point setting", this )
function Coincidence detection Section
Ul function outputs ON/OFF signal as compared to the "[Md.3 |Count 125
value".
i Section
Preset function Rewrites the "[Md.3 ]Count value" to an arbitrary value. 126
Current feed value,
count value Changes the "[Md.1]Current feed value" and the "[Md.3]Count Section
simultaneous change | value" to the same value at presetting or current value change. 12.7
function
: .| Changes the external I/O signal logic to match the externally .
External I/O signal logic ) Section
o _ connected device.
Common | switching function . . . . . 13.2
function It can be changed by making the intelligent function module setting.
External 1/O signal . . . Section
. . Monitors the external I/O signal status by using GX Developer.
monitor function 13.3

3.2 Function List

3-3
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3.3  Specifications of I/O Signals with Programmable Controller CPU

3.3.1

List of 1/0O signals with programmable controller CPU

The QD72P3C3 uses 32 input points and 32 output points for exchanging data with the
programmable controller CPU.

The 1/0O signals when the QD72PC3 is mounted in slot 0 of the main base unit are shown
below.

Device X refers to the signals input from the QD72P3C3 to the programmable controller
CPU, and device Y refers to the signals output from the programmable controller CPU to
the QD72P3C3.

Signal direction: QD72P3C3 — programmable | Signal direction: Programmable controller CPU —

controller CPU QD72P3C3

Device No. Signal name vice No. Signal name

) Programmable controller CPU READY
X0 Module READY signal YO0 )
signal

X1 Axis 1/CH1 error occurrence signal Y1 Axis 1/CH1 error reset signal

X2 Axis 2/CH2 error occurrence signal Y2 Axis 2/CH2 error reset signal

X3 Axis 3/CH3 error occurrence signal Y3 Axis 3/CH3 error reset signal

X4 Axis 1/CH1 warning occurrence signal Y4 Axis 1 stop signal

X5 Axis 2/CH2 warning occurrence signal Y5 Axis 2 stop signal

X6 Axis 3/CH3 warning occurrence signal Y6 Axis 3 stop signal

X7 Use prohibited Y7 Use prohibited

X8 Axis 1 BUSY signal Y8 Axis 1 positioning start signal

X9 Axis 2 BUSY signal Y9 Axis 2 positioning start signal

XA Axis 3 BUSY signal YA Axis 3 positioning start signal

XB Use prohibited YB Use prohibited

XC Axis 1 Axis 1 start complete signal YC Axis 1 forward run JOG start signal
XD Axis 2 start complete signal YD Axis 1 reverse run JOG start signal
XE Axis 3 start complete signal YE Axis 2 forward run JOG start signal
XF Use prohibited YF Axis 2 reverse run JOG start signal
X10 Axis 1 positioning complete signal Y10 Axis 3 forward run JOG start signal
X11 Axis 2 positioning complete signal Y11 Axis 3 reverse run JOG start signal
X12 Axis 3 positioning complete signal Y12 Use prohibited

X13 Use prohibited Y13 Use prohibited

X14 CH1 count value large Y14 CH1 coincidence signal reset command
X15 CH?1 count value coincidence Y15 CH2 coincidence signal reset command
X16 CH1 count value small Y16 CH3 coincidence signal reset command
X17 Use prohibited Y17 Use prohibited

X18 CH2 count value large Y18 CH1 preset command

X19 CH2 count value coincidence Y19 CH2 preset command

X1A CH2 count value small Y1A CH3 preset command

X1B Use prohibited Y1B Use prohibited
X1C CH3 count value large Y1C CH1 count enable command
X1D CH3 count value coincidence Y1D CH2 count enable command
X1E CH3 count value small Y1E CH3 count enable command

X1F Use prohibited Y1F Use prohibited

3 -4 3.3 Specifications of I/O Signals with Programmable Controller CPU

3.3.1 List of I/O signals with programmable controller CPU
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L
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IMPORTANT 5
X07, X0B, X0F, X13, X17, X1B, X1F, Y07, YOB, Y12, Y13, Y17, Y1B, Y1F are 5
used by the system, and cannot be used by the user. §
If used, the operations of the QD72P3C3 are not ensured. £
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Details of input signal (QD72P3C3 - programmable controller

The following table shows the details of input signals.

Device . e
Signal name Description
No.

(1) When the programmable controller CPU READY signal (Y0) is turned
from OFF to ON, the parameter setting range is checked. If no error is
found, this signal turns ON. (When the error occurrence signal (X1 to X3)
is ON, this signal does not turn ON even if the programmable controller
CPU READY signal (Y0) is turned from OFF to ON.)

OFF: Not ol (2) When the programmable controller CPU READY signal (Y0) is turned
- Module READY sianal ) h do ptr.epare OFF, this signal turns OFF.
oaule signa watch dog fimer error (3) When a watch dog timer error occurs, this signal turns OFF.
ON: Prepared L . .
(4) This signal is used for an interlock of sequence programs.
ON
Programmable controller
CPU READY signal (Yo) QOFF ?7
ON
Module READY signal (X0) opp ﬂ
(1) Module error occurrence status is displayed for each axis (each CH).
X1 Axis 1/CH1 | Error (2) This signal turns OFF when the error reset signal (Y1 to Y3) is turned
. OFF: No error
X2 Axis 2/CH2 | occurrence ON.
. . ON: Error occurrence
X3 Axis 3/CH3 | signal (3) Error code can be checked by "[Md.5 JAxis/CH error code” for each axis
(each CH).
(1) Module warning occurrence status is displayed for each axis (each CH).
X4 Axis 1/CH1 | Warning OFF: No warning (2) This signal turns OFF when the axis/CH error reset signal (Y1 to Y3) is
X5 Axis 2/CH2 | occurrence | ON: warning turned ON.
X6 Axis 3/CH3 | signal occurrence (3) Warning code can be checked by "[Md.7 ] Axis/CH warning code" for each
axis (each CH).
X8 Axis 1 (1) This signal turns ON at the start of positioning control, OPR control or
i
X9 Audis 2 BUSY OFF: Not BUSY JOG operation. It turns OFF after positioning control stops (This signal
i
XA Axis 3 signal™! ON: BUSY rer.nair'ls ON during positioning control).

(2) This signal turns OFF at error or stop.

(1) This signal turns ON when the positioning start signal (Y8 to YA) is turned
ON and the QD72P3C3 starts the positioning control process.

(The signal turns ON during OPR control. The signal does not turn ON
XC Axis 1 Start ) during JOG operation.)
. OFF: Start incomplete
XD Axis 2 complete ON
. ) ON: Start complete - )
XE Axis 3 signal Positioning start signal OFF
(Y8 to YA)
Start lete signal N
art complete signa
(XC to XE) OFF R

(1) This signal turns ON for a time set in "[_Pr.6 ] Positioning complete signal
output time" after position control is completed for each axis.

X10 | Axis 1 Positioning OFF: Positioning (The signal does not turn ON when "[_Pr.6_]Positioning complete signal output

X1 | Axis 2 complete | eomplete time" is 0.

X12 Axis 3 signal’2 ON: Positioning (2) While this signal is ON, starting positioning control (including OPR
complete control) or JOG operation causes the signal to be OFF.

(3) This signal does not turn ON at the completion of JOG operation.

(4) This signal does not turn ON if the position control is stopped midway.

3.3 Specifications of I/O Signals with Programmable Controller CPU
3.3.2 Details of input signal (QD72P3C3 programmable controller CPU)
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1N)
Z
-
=
>
Device Signal name Description S
i ipti

No. 9 P 8
o
OFF: Count value = o
X14 CH1 Coincidence detection &

X18 CH2 Countvalue | point setting, (1) This signal turns ON when "[Md.3 |Count value" > "[cd.7 ] Coincidence
x1c | cH3 large ON: Count value > detection point setting”. ;
Coincidence detection o
point setting 5
o]
X15 CHA OFF: Count value not | (1) This signal latches at ON when "[[Md.3 ]Count value" = E o
— il T
X19 CH2 Countvalue | coincided, "[cd.7 ] Coincidence detection point setting". 25
X1D CH3 coincidence | ON: Count value (2) This signal turns OFF when the coincidence signal reset request is —
coincided turned ON. 3
OFF: Count value = oo
X16 CHA Coincidence detection 5 g
X1A CH2 Countvalue | point setting, (1) This signal turns ON when "[Md.3 |Count value" < "[cd7 ] Coincidence 'z_z) 5
i ) o oz
X1E | CH3 small ON: Count value < detection point setting". 5
Coincidence detection w9
) . 0 I

point setting

1
IMPORTANT o
P4
*1: The BUSY signal (X8 to XA) turns ON even when position control of @gg'
D=
movement amount 0 is performed. However, since the ON time is short, the <55
. <O O
ON status may not be detected in the sequence program. oao

*2: Position control completion of the QD72P3C3 refers to the point when the
pulse output from the QD72P3C3 is completed. Thus, even if the positioning
complete signal (X10 to X12) of the QD72P3C3 turns ON, the system may
continue operation.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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3.3.3

QD72P3C3)
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Details of output signals (programmable controller CPU -

The following table shows the details of output signals.

D’e\l\gce Signal name Description
(1) This signal notifies the QD72P3C3 that the programmable controller CPU is
normal.
- Itis turned ON/OFF with the sequence program.
« This signal is turned ON during positioning control, OPR control and JOG
OFF: operation.
Programmable (2) When changing parameters or OPR data, turn OFF this signal.
Programmable controller controller CPU (3) The QD72P3C3 processes the following when this signal is turned from OFF
YO ) READY OFF,
CPU READY signal ON: Proarammable to ON.
) 9 - The parameter and OPR data setting range is checked.
controller CPU ]
READY ON « The module READY signal (X0) turns ON.
(4) The QD72P3C3 processes the following when this signal is turned from ON
to OFF. In these cases, the OFF time should be set to 100ms or more.
» The module READY signal (X0) turns OFF.
- The operating axis stops.
(1) When the axis/CH error or the axis/CH warning occurs, turning ON this
. OFF: Error reset not . . )
Y1 Axis 1/CH1 signal clears the error, and "[Md5 ] Axis/CH error code" and "[Md.7 ] Axis/CH
. Error reset | requested )
Y2 Axis 2/CH2 ) warning code" are cleared.
) signal ON: Error reset
Y3 Axis 3/CH3 requested (2) By turning ON this signal during error occurrence, "[Md.4 ] Axis operation
status" changes from "Error" to "Standby".
(1) When this signal is turned ON, the OPR control, positioning control and JOG
) operation stop. In these cases, the ON time should be set to 4ms or more.
Y4 Axis 1 OFF: Axis stop not If ON time is less than 4ms, the OPR control, positioning control and JOG
. Axis stop requested .
Y5 Axis 2 ) ) operation may not stop.
Y6 Axis 3 signal ON: AX'SdStOp (2) Turning ON this signal during operation decelerates the axis to a stop. At
requeste
this time, "[Md.4 ] Axis operation status" changes from "Deceleration (Axis
stop signal (Y4 to Y6) ON)" to "Stopped".
. (1) OPR control and positioning control are started.
. OFF: Positioning I . . I
Y8 Axis 1 . (2) The positioning start becomes valid at the rising edge, and the operation is
) Positioning | start not requested
Y9 Axis 2 ) L started.
. start signal | ON: Positioning L . . . .
YA Axis 3 start requested (3) When this signal is turned ON during BUSY, the "Start during operation"
g warning (warning code: 10) occurs.
Axis 1
forward run
Axis 1
YC reverse run
D Axis 2 OFF: JOG not i is si i ion i "
YE forward run | JOG start : (1) While this signal is ON, JOG operation is performed at the "[J0G.1]JOG
. ) started speed".
YF Axis 2 signal
ON: JOG started (2) When this signal is turned from ON to OFF, it decelerates to stop.
Y10 |reverse run
Y11 Axis 3
forward run
Axis 3

reverse run

3.3 Specifications of I/O Signals with Programmable Controller CPU
3.3.3 Details of output signals (programmable controller CPU QD72P3C3)
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L
z
Device =
. L =
No. Signal name Description 8
OFF: Coincidence 5
via | cHA Coincidenc | signal reset not é
v15 | cH e signal commanded (1) This signal is turned ON when resetting the count value coincidence (X15, =
reset ON: Coincidence X19, and X1D).
Y16 |CH3 ]
command | signal reset
commanded >
OFF: Preset not o
Y18 |CH1 - . o b=
Ve | P Preset commanded (1) On the rising edge of this signal, "[[Cd.6 | Preset value setting" is set to *
=
Y1A | cH3 command | ON: Preset "[Md:3]Count value". E o
commanded o %
OFF: Count enable D
Y1C |CHA1 Count
not commanded . L . L 3
Y1D |[CH2 enable (1) By turning ON this signal, the counting operation is started.
ON: Count enable
Y1E |CH3 command
commanded (7 %%)
ZZ
0
EE
52
L
Do
oz
0 <
14
o
oz
w=z <
e
<5z
2006
oad o
ouw
ZX
g
(%]
Rz
382
HES
Poa
N7 X6}
=
ok
g8
©
23
.=
=%
= x
=~0)
5
Q
oz
z
w38
05
z< 4
o)
38%
aes
naL
-
)
4
'_
z
(e}
(8]
14
o
o
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List of Buffer Memory Addresses
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The following is a list of buffer memory addresses.
In addition, for the details, such as a setting value, of each buffer memory, refer to
"Chapter 4 DATA USED FOR POSITIONING CONTROL".

Setting value, setting range

Factory default

value

Buffer memory
address for

setting
Axis | Axis | Axis

Reference

[Pr.1 ] Software stroke limit upper 0 100 | 200
- . 2 -1073741824 to 1073741823 (pulse) 1073741823
limit value 1 101 | 201
[Pr2 | Software stroke limit lower 2 102 | 202
- . -1073741824 to 1073741823 (pulse) -1073741824
limit value 3 103 | 203
Current feed value durin 0: No update
N LB up 0 5 | 105 | 205
speed control 1: Update
6 106 | 206
Speed limit value 1 to 100000 (pulse/s) 8000
7 107 | 207
[Pr5 | Bi d at start 1 to 100000 (pulse/s) 1 8 108 | 208
pr5 | Bias speed at sta (o] ulse/s
: P P 9 | 109 | 209
Positioning complete signal
Pr6 . 0 to 65535 (ms) 300 10 | 110 | 210
output time
0: 1ms
.7 | Deviati ter cl 1:2
.eV|a ion COUI:] er clear ms p 11 11 | 211
signal output time 2: 10ms
3: 20ms
0: Values not changed simultaneously
1: Count value changed together at current value
— Current feed value, count chanae
“~ value simultaneous change g 0 13 113 | 213
) ) 2: Current feed value changed together at preset
function selection Section
3: Values changed both at current value change
and at preset 42
0: OPR method 1) Near-point dog method
[Pr.70] OPR method 0 20 | 120 | 220
= 1: OPR method 2) Stopper 3
0: Forward direction
OPR direction rect 0 21 | 121 | 221
1: Reverse direction
OP add 1073741824 to 1073741823 (pulse) 0 22 | 122 | 222
] address - (o} ulse
Pz P 23 | 123 | 223
[Pr.13] OPR d 1 to 100000 (pulse/s) 1 24 | 124 | 224
Pr.13 spee (o] pulse/s % | 125 | 225
[Pr14] C d 1 to 100000 (pulse/s) 1 26 | 126 | 226
pr.14 | Creep spee o ulse/s
: PSP P 27 | 127 | 227
ACC/DEC time at OPR 1 to 5000 (ms) 1000 28 | 128 | 228
Ring counter upper limit 30 130 | 230
Pr.16 0to 1073741823 0
value 31 131 | 231
S Positioning range upper 0 to 1073741823 (pulse) 0 32 | 132 | 232
[Pri7]
“ limit value P 33 | 133 | 233
Coincidence detection 0: Coincidence detection not request
) L ) 0 34 | 134 | 234
setting 1: Coincidence detection requested
Count value selection at 0: OP address not set to count value 0 35 135 | 235
OPR 1: OP address set to count value
3 -10 3.4 List of Buffer Memory Addresses
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Buffer memory

address for

. . Factory default setting
Setting value, setting range - - — Reference
value Axis | Axis | Axis
2/ 3/
CH2 | CH3
40 | 140 | 240
JOG speed 1 to 100000 (pulse/s) 1 Section
41 141 | 241
JOG ACC/DEC time 1to 5000 (ms) 1000 42 | 142 | 242 43
50 | 150 | 250
New speed value 1 to 100000 (pulse/s) 1 =1 751 1 251
ACCIDECtime atspeed | |\ 2500 (ms) 1000 52 | 152 | 252
change
Speed change request 0: Speed change not requested 0 54 | 154 | 254
1: Speed change requested
OPR request flag OFF 0: OPR request flag OFF complete 0 55 | 155 | 255
request 1: OPR request flag OFF requested
0: Positioning control
Start method 9000: Machine OPR control 0 56 | 156 | 256
9001: Fast OPR control
Preset value setting -1073741824 to 1073741823 0 2(1) 12? 22(1)
Coincidence detection point 1073741824 to 1073741823 0 62 | 162 | 262 Se:ttison
— setting 63 | 163 | 263 :
70 | 170 | 270
Current feed value - 0 1 71 [ 271
72 | 172 | 272
Current speed - 0 73 | 173 | 273
Count value - 0 |t 2
: 75 175 | 275
Axis operation status - 0 76 | 176 | 276
Axis/CH error code - 0 77 | 177 | 277
Axis/CH warning code - 0 78 | 178 | 278
Status - 0002H 79 | 179 | 279
External 1/O signal - 0000H 80 | 180 | 280
Operation pattern 0: Positioning start (independent) 0 90 190 | 290
5000 : Positioning start (continuous)
0: No control method
1: 1-axis linear control (ABS)
Control method 2: 1-axis linear control (INC) 0 91 191 | 201
3: Speed control (forward run)
4: Speed control (reverse run) Section
5: Current value change 4.4
ACC/DEC time 1 to 5000 (ms) 1000 92 | 192 | 292
Command speed 1 to 100000 (pulse/s) 1 94 | 194 | 294
95 | 195 | 295
Positioning address/ 96 | 196 | 296
Da.5 -1073741824 to 1073741823 (pulse) 0
movement amount 97 197 | 297

3.4 List of Buffer Memory Addresses
3.3.3 Details of output signals (programmable controller CPU QD72P3C3)
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3.5  Specifications of I/O Interfaces with External Device

3.5.1 Electrical specifications of I/O signals

(1) Input specifications

(a) Input specifications of external input device for positioning

Rated input

Operating ON voltage/ OFF voltage/ Input Response

Signal name voltage/ . .
voltage range current current resistance time

current
2.7VDC or more/ |1.0VDC or less/| Approx. 0.1ms or
5VDC/18mA | 4.5 to 5.5VDC
5.5mA or more 0.5mA or less 390Q less
*The minimum pulse width is as follows.
Zero signal (PG0) ON Lo .
3us orless %: :% *: :%3;13 or less
3 | 0.1ms or more _! 3
OFF. ! Py
Near-point dog signal
> e 7.0VDC or
(DOG) 19.2to 17.5VDC or more/ Approx.
L 24VDC/5mA less/0.9mA or 1ms or less
Upper limit signal (FLS) 26.4VDC 3.0mA or more | 6.8kQ
ess
Lower limit signal (RLS)

3 -12 3.5 Specifications of I/O Interfaces with External Device
3.5.1 Electrical specifications of I/O signals
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w
s . z
(b) Input specifications for the counter function =
2
Rated input Operating o
. ON voltage/ OFF voltage/ Input Response 5
Signal name voltage/ voltage . . >
current current resistance time 2
current range &
o
1.0vVDC or
2.7VDC or more/ Approx.
5VDC 5VDC/18mA | 4.5t0 5.5V less/0.5mA or 1us orless
5.5mA or more 390Q
less z
o
Approx. =
24VDC/2 to 21.6VDC or more/ | 5VDC or less/ e
24VDC 21.6 to 26.4V 3900 1us or less =)
6mA 2mA or more 0.1mA or less 20
+390Q sL
Input pulse can be selected from 1 multiple of 2 phases, 2 multiples of 2 phases, 4 multiples %9

of 2 phases, and CW/CCW.
Set it in pulse input mode of "Intelligent function module switch setting” (refer to Section 5.6).

3

[2N))
Pulse input " . g5
For addition count For subtraction count EE
mode 39
L
dA f f oA Do
CW/CCW ke
¢8 oe _f [ 1
1 multiples of ®A oA [V [V |
o

SBUESES o [V oo 111
w=z A
woo
D=
2 multiples of oA oa fFy Ay E % %
2 pieess o 3 FY o0 LI —

4 multiples of N 2 O I 2 %g

. [ (i
Phase A pulse input 2 phases 8 1 F o8 15y i
(CH A_5VICH A_24V) 293 g
W Z <
*The minimum count pulse width is as follows. SEL
Phase B pulse input E8s

10us

5Us [5Us

Duty ratio 50%
(Minimum phase difference for 2-phase input: 2.5u5s)

(CH B_5V/CH B_24V)

UTILITY PACKAGE
(GX Configurator-PT)

*The rise/fall time is as follows.

. . 100k
Rise/fall time - .
Both 1 and 2-phase input & %
%)
t=1.254 or less 100kPPS e o
t =254 orless 100kPPS zZ5 8
J L SO0
t= 254 orless 10kPPS 2 E
t t now
t=500u -

Input pulse can be selected from 1 multiple of 2 phases, 2 multiples of 2 phases, 4 multiples
of 2 phases, and CW/CCW.
Set it in pulse input mode of "Intelligent function module switch setting" (refer to Section 5.6).

OPR CONTROL
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(2) Output specifications

(a) Input specifications of external input device for positioning

Operating Max. load Leakage
. Rated load . Max. voltage .
Signal name load voltage | current/inrush current | Response time
voltage drop at ON
range current at OFF
50mA/point /
4.75to 0.1mA
5to 24VvDC 200mA 10msor | 5VDC (TYP) -
30vDC | or less
ess

*Set pulse output mode and pulse output logic selection with "Intelligent function module switch
setting” (refer to Section 5.6).

*The following table shows the relationship of "Pulse output mode" and "Pulse output logic
selection" with pulse output.

Pulse Pulse output logic selection

Pulse output F (PUSE F) output Positive logic Negative logic
(CWIPULSE) mode [ —Forward run | Reverse run | Forward run | Reverse run |

L LT L
Cw/CCW
Pulse output R (PUSE R)
(CCWISIGN)
PULSE/ | [ LT LT L T LI LI
SIGN High Low Low High
The rise/fall time and duty ratio are as the table on the next page.*
ON
OFF
tr»‘ Ltf
. 2ms or less
I 0.1A/point )
Deviation counter clear 4.75to 1VDC (TYP) 0.1mA | (resistanceload),
5t0 24VDC 0.4A, 10ms or o
(CLEAR) 30vDC | 2.5VDC (MAX) | orless pulse width is
ess
from 1 to 20ms.
3 -14 3.5 Specifications of I/O Interfaces with External Device
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*: Pulse rise/fall time (unit tr.tf; us Duty:%) ... Ambient air temperature is assumed to be ordinary temperature. %

g

Load voltage (V) 26.4 5

[ Cablelengtn(m | 1T 2 |

Load &

current

(mA)

5 100 2.341 0.156 44.76 2.824 0.162 42.45 E

10 2.849 0.169 491 3.727 0.182 49.08 '3(_:

5 100 1.101 0.176 49.7 1.487 0.188 48.37 Ea

10 1.114 0.174 49.6 1.516 0.190 49.83 @%’

10 100 0.511 0.188 51.4 0.753 0.203 50.89 DO

10 0.522 0.187 50.15 0.745 0.204 50.09 3

20 100 0.268 0.218 52.37 0.379 0.233 52.18 ” o

10 0.262 0.218 50.24 0.376 0.234 50.22 ¥

50 100 0.098 0.344 53.34 0.140 0.359 53.33 gg

10 0.097 0.347 50.34 0.135 0.361 50.34 %E

Load voltage (V) 4.75
Gablelongth(m) | 1 [ 2 &
Lo
Load oZ
tf tr bz
current gog
(Fall) zEE
(mA) =88
5 100 0.510 0.107 50.87 0.712 0.113 50.38 —
10 0.492 0.107 50.08 0.680 0.112 50.04
5 100 0.207 0.117 51.8 0.289 0.120 51.74 %E
o
10 0.201 0.113 50.19 0.288 0.119 50.18 @ i
10 100 0.097 0.129 52.29 0.138 0.131 52.28 %‘55
10 0.098 0.128 50.23 0.131 0.130 50.23 5] 55
20 100 0.039 0.160 52.75 0.055 0.159 52.80 %E%
10 0.038 0.159 50.28 0.054 0.158 50.28
50 100 0.015 0.255 53.41 0.016 0.258 53.47 _
10 0.014 0.254 50.34 0.016 0.259 50.36 g'@
£2
58
[0}
Qz
P4
w38
05
z< 4
g0
aes
wow
|
o)
o
(=
P4
o)
O
o
o
o
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3.5.2 Signal layout for external device connector

The specifications of the connector section, which is the I/O interface for the QD72P3C3
and external device, are shown below.

QD72P3C3
CH3 CH2 CH1
RUINO O O Oax
0O O O¢A
eRRO0 O O O¢s
QD72P3C3
CON2 CON1
©] ©]
T
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
0o 0o
oo 0o
) )
— LI
©] ©]

CONZ2 (for axis 3) CON1 (for axes 1 and 2)
Pin layout
Signal name Signal name Signal name Signal name
B20 A20 | CH3A_24V B20 | CH2A_24V A20 | CH1A_24V
B19 |NC A19 | CH3A 5V B19 | CH2A_5V A19 | CH1A_5V
B18 |NC A18 | cH3A cOM™ B18 | cH2A coM™ A18 | cH1A cOM™
B17 |NC A17 |CH3B_24V B17 | CH2B 24V A17 |CH1B_24V
T
500 | 0 0] a0 | B16 |NC A16 | CH3B_5V B16 | CH2B 5V A16 | CH1B_5V
B19 | 0 0] A19| B15 |NC A15 | CH3B COM™ B15 | CH2B cOM™ A15 | CH1B cOM™
B18 | 0 0| A18
817 |0 0| a17 | B14 |NC A14 |PGO3 B14 | PG02 A14 | PGO1
B16 (0 0| A16 * * -
815 |0 0| at5| B13 |NC A13 | pG03 cCOM™® B13 | pG02 cOM™ A13 | pGo1 com™
51‘3‘ EE 2]3 B12 [NC A12 | CLEAR3 B12 | CLEAR2 A12 | CLEAR1
gﬁ oo 215 B11 [NC A11 | CLEAR3 COM™ B11 | CLEAR2 COM™ A11 | CLEAR1 COM™
B10 |0 o| ato| B10 [NC A10 | DOG3 B10 | DOG2 A10 | DOG1
B9 oo A9 * * -
Bs |oo| ag | B9 |NC A9 |com1-3° B9 |com1-3° A9 |com1-3°
B7 [0 D] A7 | B8 |NC A8 |FLS3 B8 |FLS2 A8 |FLS1
B6 |0 0| A6 - p .
B5 |0 0| A5 | B7 |NC A7 |com1-3 B7 [com1-3® A7 | com1-3°
B4 |0 0| A4
B3 |oo| a3 | B6 |NC A6 |RLS3 B6 |RLS2 A6 | RLS1
B2 oo A2 * * *
81 |ouo| a7 | BS [NC A5 | com1-3° B5 |com1-3° A5 | com1-3°
L— B4 |NC A4 |PULSE F3 B4 |PULSE F2 A4 | PULSE F1
B3 |NC A3 | pULSE COM1-3® | B3 |pULSE cOM1-3® | A3 |PULSE COM1-3®
B2 [NC A2 |PULSE R3 B2 |PULSER2 A2 |PULSE R1
B1 [NC A1 | PULSE cOM1-3® | B1 |PULSE cCOM1-3® | A1 |PULSE cOM1-3°®

*1 Common for CHOA_5V, CHOA_24V (O indicates any of channel numbers 1 to 3.)
* 2 Common for CHOB_5V, CHOB_24V (O indicates any of channel numbers 1 to 3.)
*3 Common for PGOO (O indicates any of axis numbers 1 to 3.)

*4 Common for CLEARO (O indicates any of axis numbers 1 to 3.)

*5 Common for DOGO, FLSO, RLSO (O indicates any of axis numbers 1 to 3.)

*6 Common for PULSE F[O, PULSE RO (O indicates any of axis numbers 1 to 3.)

3 -16 3.5 Specifications of I/O Interfaces with External Device
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Signal name

The details of each signal for the QD72P3C3 external device connector are shown below.

Signal details
(Negative logic is selected by external I/O signal logic selection)
*Input the zero signal for machine OPR control.
Use the encoder's zero signal and so on.

Zero signal A14 | B14 PGO +Use this signal when " OPR method" is the stopper 3 and the
OPR complete is input from an external device.
*The zero signal is detected at turning from OFF to ON.
Zero signal common A13 | B13 | PGO COM | «Common for zero signal
*This signal is used for detecting the near-point dog during machine OPR
Near-point dog signal | A10 | B10 DOG control.
*The near-point dog signal is detected at turning from OFF to ON.
«Input this signal from the limit switch, which is set to the stroke upper
Upper limit signal A8 B8 FLS limit position.
*Turning OFF this signal stops positioning.
«Input this signal from the limit switch, which is set to the stroke lower
Lower limit signal A6 | B6 RLS limit position.
*Turning OFF this signal stops positioning.
A9 | B9 . . o o
*Common for near-point dog signal, upper limit signal, and lower limit
Common A7 B7 COM ]
signal
A5 | B5
*This signal is output during machine OPR control.
*The output time of the deviation counter clear is setin " Deviation
counter clear signal input time".
Deviation counter clear | A12 | B12 | CLEAR |.Use the drive unit that can reset the droop pulse amount in the internal
deviation counter when the QD72P3C3 turns this signal ON.
(Note) The deviation counter clear is a signal output by the QD72P3C3
during machine OPR control. It cannot output randomly.
Deviation counter clear CLEAR L
A11 | B11 «Common for deviation counter clear
common COM
*This signal is used to output command pulses to the open collector
Pulse output F A4 B4 | PULSEF | compatible unit.
CW/CCW mode: CW, PULSE/SIGN mode: PULSE
*This signal is used to output command pulses to the open collector
Pulse output R A2 B2 | PULSER | compatible unit.
CW/CCW mode: CCW, PULSE/SIGN mode: SIGN
A3 | B3 PULSE
Pulse output common *Common for pulse output F and pulse output R
A1 B1 COM
Phase A pulse input .
o4V A20 | B20 | CHA_24V |+Phase A pulse input for 24V
Phase A pulse input 5V | A19 | B19 | CHA_5V |<Phase A pulse input for 5V
Phase A common A18 | B18 | CHA COM | +Common for phase A pulse
Phase B pulse input .
o4y A17 | B17 | CHB_24V |+Phase B pulse input for 24V
Phase B pulse input 5V | A16 | B16 | CHB_5V |<Phase B pulse input for 5V
Phase B common A15 | B15 | CHB COM | «Common for phase B pulse
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3 SPECIFICATIONS AND FUNCTIONS
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3.5.4

Internal circuit of I/O interface
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The following shows the schematic diagram of the internal circuit of the interface for
external device connection of the QD72P3C3.

(for axis 1)

External wiring

classification

Internal circuit

Signal name

Input
(for
positioning)

Output
(for
positioning)

Input
(for counter
function)

A14 SR W Zero signal PGO 1
?;%5%D NP
A13 Zero signal common PG0O COM 1
o O A10 — Near-point dog signal DOG 1
6.8kQ 1/3W ?ﬁ%kvﬁ;?/
—L 9 — A8 — Upper limit signal FLS 1
6.8k 1/3W ?z%kv(\?/
—L2—9— ne 3 Lower limit signal RLS 1
. I | : A9 . Common COM 1-3
S v
""" i t""J A12 t:j Deviation counter clear CLEAR 1
B Vv
A1 ¢ Deviation counter clear CLEAR
common COM 1
A4 F Pulse output F PULSE F 1
A2 r\(l_ Pulse output R PULSER 1
PULSE
A3 Pulse output common
39Q  390Q COM1-3
1/3W 13W
A20 Phase A pulse input 24V CH1A_24V
2.2kQ - -
A19 Wil ] & ¥ D9 | phase A pulse input 5v CH1A 5V
A18 Phase A common CH1A COM
e
A17 Phase B pulse input 24V CH1B_24V
A16 M| & [¥3 [  |phase B pulse input 5V CH1B_5V
A15 Phase B common CH1B COM

*

Common terminal is available to both positive common and negative common (COM).
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(1) Input signal ON/OFF status

(a) Input signal ON/OFF status
The input signal ON/OFF status is defined by the external wiring and logic setting.
The following shows an example of the near-point dog signal (DOG).
(The other input signals also perform the same operations as the near-point dog
signal (DOG).)

ON/OFF status of the near-point

Logic
tting™! External wiring”’*2 dog signal (DOG) as seen from
setting the QD72P3C3
(Voltage not applied)
0 S, DOG
24VDC OFF
I COM
Negative logic
(Default value) (Voltage applied)
O < DOG
24VDC ON
I I COM
(Voltage not applied)
O O DOG
24VDC ON
I CoM
Positive logic
(Voltage not applied)
O © DOG
24VDC OFF
1 coMm

*1 Set the logic setting using "Intelligent function module switch setting". For details of the setting
contents, refer to Section 5.6.

* 2 When using the upper limit signal (FLS) and/or the lower limit signal (RLS), always wire them/it as
the normally closed contact in the negative logic setting.
Turning OFF this signal stops positioning.

(b) Logic setting and internal circuit
In the QD72P3C3, the case where the internal circuit (photocoupler) is OFF in the
negative logic setting is defined as "input signal OFF".
Reversely, the case where the internal circuit (photocoupler) is OFF in the positive
logic setting is defined as "input signal ON".

(Photocoupler ON/OFF status)
* When voltage is not applied: Photocoupler OFF
* When voltage is applied: Photocoupler ON

3.5 Specifications of I/O Interfaces with External Device 3 -19
3.5.4 Internal circuit of I/O interface
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CHAPTER4 DATA USED FOR POSITIONING CONTROL

This chapter describes the specifications of the data to be set to the QD72P3C3.

4.1 Data Types

411 Parameters and data required for control

The parameters and data required to perform control with the QD72P3C3 include the
following three types of data: "setting data", "monitor data", and "control data".

Setting data

4[ Parameter ] Set parameters for positioning, OPR, and counter function
according to the mechanical appliances and applications.
(Pr.1]to Pr. 19) d PP PP

(Storage location: QD72P3C3 buffer memory)

4[ JOG data ] Set values required to perform "JOG operation."
([JOG.1 and UOG.2)) (Storage location: QD72P3C3 buffer memory)
[ Positioning data ] Set values required to perform "positioning control” such as

speed and movement amount.

( to[Da.5) (Storage location: QD72P3C3 buffer memory)

Set the logics of the external 1/0O signal,
J pulse output mode, and pulse input mode.
(Switches 1 to 5) (Storage location: [I/O assignment] in
[PLC parameter] for QCPU)

4[ Intelligent function module switches

» The parameters become valid when the programmable controller CPU READY
signal (Y0) is turned from OFF to ON.

» The JOG data and positioning data become valid when JOG operation and
positioning control starts, respectively.

» Use GX Developer to set the intelligent function module switches. (For details,
refer to "Section 5.6 Intelligent Function Module Switch Setting".)

4 -1 4.1 Data Types
4.1.1 Parameters and data required for control
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L
z
Monitor data §
e}
'_
Data related to the operations of the running S
axes (e.g. the current positions, speeds, §
Monitor data } error status, and warning status) are monitored o
for each axis.
( to Md.8]) (Storage location: QD72P3C3 buffer memory)

P4
©}
g
o
Control data Z 5
[T
23
»0

Operation-related settings are made and control

Axis control data such as speed change during operation is performed.

(Storage location: QD72P3C3 buffer memory) 292
( to S0
26
Oz
L2
Do
oz
n<

mHow to set "setting data"

4

Means
L Sequence program GX Configurator-PT GX Developer
Setting item %
Parameter o O (Initial setting”) x z §
JOG data o x X %5
- £8

Positioning data (@) O (Initial setting ) X
Intelligent function module

. X X @)
switch

*

Initial setting is made to the intelligent function module parameters of the QCPU.
O: Can be set.
x : Cannot be set.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

EIPOINT

(1) Create "setting data" for each axis.

(2) The "setting data" parameters have determined default values, and have been
set to the default values before shipment from the factory. (Leave the
parameters for unused axes at the default values.)

(3) The "setting data" set in the QD72P3C3 buffer memory are not backed up. All
data are initialized at power-ON of the system or reset of the programmable
controller CPU.

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL

4.1 Data Types 4 -2
4.1.1 Parameters and data required for control
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4.1.2 Parameter setting items

The following table shows the "parameter" setting items. Set "parameters” to each axis for
all controls using the QD72P3C3.

For details of each control, refer to "Chapter 8" to "Chapter 10".

For details of each setting item, refer to "Section 4.2 Parameter List".

Control OPR control Positioning control

Related
Fast Current JOG

Stopper Position | Speed . sub-
OPR value | operation ]
3 control | control function
control change

Parameter

Software stroke limit
upper limit value Section

Software stroke limit lower 1.4

limit value

Current feed value during
- - - -

speed control
Speed limit value ©) © X ©
Bias speed at start - - - O
Positioning complete

signal output time
Deviation counter clear

signal output time

Current feed value, count

_ Section
value simultaneous - - - - - ©) - 12.7

O |0j©| O
©

change function selection
OPR method
OPR direction
OP address
OPR speed
Creep speed
ACC/DEC time at OPR
Ring counter upper limit
- - - O - - - .
value Section
Positioning range upper 12.3
1 fimit value
Coincidence detection Section
— setting i i i © © i © 12.5
Count value selection at Section

OPR © © X ) ) ) ) 8.4

©|0|0|©|06|0
©|0|0|©0|0|0

©: Setting is required.

O: Make setting as necessary. (If unnecessary, the field is represented with "-".)

- : Setting not required. (This is an irrelevant item, so the set value will be ignored. If the value is
the default value or within the setting range, there is no problem.)

% Setting items of machine OPR control (near-point dog method or count 3) are used for those of
fast OPR control.

4.1 Data Types
4.1.2 Parameter setting items
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m Checking the parameters )
z

Setting ranges of to are checked when the "programmable controller CPU E
READY signal (Y0)" output from the programmable controller CPU to the QD72P3C3 is o
changed from OFF to ON. At this time, an error occurs in the parameter whose setting §
value is outside the range. (For details, refer to "CHAPTER 15 TROUBLESHOOTING".) g
P4

o

g

=

53

nw

ZZ

o0

o

Do

oz

n <
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z
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41.3
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JOG data setting items

The "JOG data" has to be set to perform "JOG operation". The following table shows the
"JOG data" setting items.

Set "JOG data" to each axis.

For details of "JOG operation" and details of each setting item, refer to "CHAPTER 10
JOG OPERATION" and "Section 4.3 JOG Data List", respectively.

JOG data JOG operation

JOG speed ©
JOG ACC/DEC time ©)

414

©: Setting is required.

m Checking the JOG data

Setting ranges of to are checked when the JOG operation starts. At this
time, an error occurs in the JOG data whose setting value is outside the range. (For
details, refer to "CHAPTER 15 TROUBLESHOOTING".)

Positioning data setting items

The "positioning data" has to be set to perform "positioning control". The following table
shows the "positioning data" setting items.

One "positioning data" can be set to per axis.

For details of "positioning control" and details of each setting item, refer to "CHAPTER 9
POSITIONING CONTROL" and "Section 4.4 Positioning Data List", respectively.

Positioning control Position Current value
T Speed control
Positioning data control change

Operation pattern

Control method

ACC/DEC time

Command speed

Positioning address/movement amount

©|0|0|0O

©: Setting is required.
- : Setting not required. (This is an irrelevant item, so the set value will be ignored. If the value is
the default value or within the setting range, there is no problem.)

m Checking the positioning data

Setting ranges of to are checked when the positioning control starts. At this
time, an error occurs in the positioning data whose setting value is outside the range. (For
details, refer to "CHAPTER 15 TROUBLESHOOTING".)

4.5

4.1 Data Types
4.1.3 JOG data setting items
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4.1.5 Types and functions of monitor data 2
E
o)
The monitor data area in the buffer memory stores the data showing the status of the 'g
positioning control system. To operate the positioning control system, monitor these data §
as necessary. -
The following data are available for monitoring.
For details of monitor data, refer to "Section 4.5 Monitor Data List".
5
=
<
Monitor data Monitor details =
=
Mmd.1 | Current feed value The current feed value is monitored. = %
HZ
(2]
Current speed The current speed is monitored. e
Count value The count value of input pulse is stored.
Axis operation status The axis operation status is monitored.
) The latest code of the error which occurred in the axis is % %
Axis/CH error code ) =
monitored. SO
°oZz
The latest code of the warning which occurred in the axis is LS
Axis/CH warning code . Do
monitored. 5z
Status The flag is monitored. 4
External 1/O signal The external I/O signal is monitored.
4.1.6 Types and functions of control data

O]
z

-
82
EE
[
o Q
o O

To operate the positioning control system, perform controls as necessary. (Defalut value is
stored to data to be used for controls at power-ON. However, the value can be set with the
sequence program as necessary.)

The following items can be controlled.

For details of control data, refer to "Section 4.6 Control Data List".

Control data Description

New speed value Set speed to be changed during operation.
Set the time until the speed reaches to the one after change from

PROCEDURES AND
SETTINGS BEFORE
OPERATION

Cd2 i
[[Cd.2 | ACC/DEC time at speed change the speed before change.

UTILITY PACKAGE
(GX Configurator-PT)

Speed change request Issues a command to change speed in operation to value.
OPR request flag OFF request Switches the OPR request flag from "ON to OFF".
Start method Set a control to be performed (start method).

Set a value to be stored in "[Md.3 ]Count value" by turning ON
the preset command.

Coincidence detection point setting | Enter a value to be compared with "[Md.3 ] Count value".

Preset value setting

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL

4.1 Data Types 4 -6
4.1.5 Types and functions of monitor data
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4.2 Parameter List
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Parameter

Setting value, setting range

Factory
default value

Buffer memory

address for setting

Axis | Axis | Axis
1/CH1 | 2/CH2 | 3/CH3

[Pr.1 ] Software stroke limit upper 0 100 | 200
- e Fi2 -1073741824 to 1073741823 (pulse) 1073741823
limit value 1 101 201
[Pr.2 | Soft troke limit | 2 102 | 202
P2 SOTWAre SHoke AMLIOWEr | 1173741824 to 1073741823 (pulse) 1073741824
limit value 3 103 203
Current feed value during 0: No update
Pr3 0 5 105 205
speed control 1: Update
Speed | | "1 8000 0 106 206
: eed limit value
peed limit valu 1 to 100000 (pulse/s) 7 07 | 207
[pPr5 | Bias speed at start 1 to 100000 (pulse/s)’! 1 8 108 | 208
r. p to (pulsels) 9 109 209
Positioning complete signal
[Pr6 | 0 to 65535 (ms 300 10 110 210
: output time (ms)
0: 1ms
7 | Deviati ter cl 1:2
.eV|a ion cour.1 er clear ms 9 11 11 211
signal output time 2:10ms
3: 20ms
0: Values not changed simultaneously
1: Count value changed together at current value
Current feed value, count
. change
value simultaneous change 0 13 113 213
} ) 2: Current feed value changed together at preset
function selection
3: Values changed both at current value change and
at preset
0: OPR method 1) Near-point dog method
[Pr.10] OPR method 0 20 120 220
= 1: OPR method 2) Stopper 3
0: Forward direction
OPR direction rect! 0 21 | 121 | 221
1: Reverse direction
[Pr.12] OP add 1073741824 to 1073741823 (pulse) 0 22 122 222
. address - (o} ulse
— P 23 | 123 | 223
OPR d " 1 24 124 224
Pr.13 spee
r p 1 to 100000 (pulsels) 25 125 225
c J Y 1 26 126 226
[Pr.14] Creep spee
r p sp 1 to 100000 (pulsels) 57 127 227
ACC/DEC time at OPR 1 to 5000 (ms) 2 1000 28 128 228
Ring counter upper limit 30 130 230
Pr.16 0 to 1073741823 (pulse) 0
value 31 131 231
— Positioning range upper limit 0 to 1073741823 (pulse) 0 32 132 232
[Pri7]
“ value P 33 | 133 | 233
Coincidence detection 0: Coincidence detection not request
. o ) 0 34 134 | 234
setting 1: Coincidence detection requested
[Pr.19] Count value selection at 0: OP address not set to count value 0 35 135 235
OPR 1: OP address set to count value

4 -7 4.2 Parameter List
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*1

*2
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Setting unit (pulse unit) for speed setting data changes according to the value setto " Speed
limit value" as the table below.

Setting value
of "Speed limitvalue” | 1108000 | 8001to 32000 | 32001 to 64000 | 64001 to 100000

(pulse/s)

Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit

When setting "["Pr4 ] Speed limit value" to 100000 (pulse/s) (when pulse unit is 25-pulse unit), set a
value which is "multiples of 25" to speed setting parameter and data.

If setting a value that does not satisfy the condition, the value is dropped so that it can be multiples of
25. Note if setting a value under 25, corresponding to pulse unit, an error occurs.

[Setting example of speed setting parameters and data when "[Pr4 ] Speed limit value" is set to
100000]

Speed limit value 100000 «— If Speed limit value is set to 100000

Bias speed at start 100

OPR speed 20000 \L

[eere] > Set speed setting parameter and data so
Fr14] Craep speed 1000 J that the values can be "multiples of 25".

Command speed 50000

If 65090 is set to speed setting parameter or data, it is dropped to 65075, multiples of 25.

Set ACC/DEC time at OPR within the range that the following formula is satisfied. If the
condition is not satisfied, "Out of ACC/DEC time setting valid range"warning (warning code: 26)
occurs, and control is performed in the time between the maximum value and the minimum value
calculated by the following formula. (Refer to "Example” below.)

< OPR speed — Creep speed <
1= - = 8000
[Pr.19 ACC/DEC time at OPR x Pulse unit(Refer to 1*) x 0.125

[Example]
When [Pr.13]OPR speed: 8000, [Pr.14]Creep speed: 1, and [Pr4 |Speed limit value: 8000 (=1-
pulse unit), the setting range of [Pr.15] ACC/DEC time at OPR is from 8 to 5000 (ms).

4.2 Parameter List 4 -8
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[ Pr.1 ]Software stroke limit upper limit value, [ Pr2 | Software stroke limit lower limit value

[Setting contents]

[Pr.1_]: Set the upper limit for the machine movement range.

[Pr2 ]: Set the lower limit for the machine movement range.

MIELSEC [ eries

Software stroke
! limit Lower limit

- E:j::j

E’i’j

Software stroke
Himit upper limit

OoP

(Machine movement range) ‘

e

Emergency stop
limit switch

*1 Generally, the OP is set at the lower limit or upper limit of the stroke limit.
* 2 By setting the upper limit value or lower limit value of the software stroke limit, overrun in the
software can be prevented. Also an emergency stop limit switch must be attached nearby the side

of outside the range.

[ Pr3 ]Current feed value during speed control

[Setting contents]
Set whether to update "[Md.1 |Current feed value" at speed control.

0: No update

The current feed value does not change. The current feed value at the start of

speed control is held.

1: Update

The current feed value is updated. The current feed value at the start of speed

control is updated.

[ Pr4 ]Speed limit value

[Setting contents]
Set the maximum speed for OPR control, positioning control and JOG operation.
The Speed limit value is determined by the following two conditions.

* The number of motor rotations
* Moving speed of workpiece

4 -9 4.2 Parameter List
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Bias speed at start =
[Setting contents] 'g
* Set the minimum starting speed for positioning control and JOG operation. 'g
* In case of using a motor such as a stepping motor, set this item to start the motor 2
smoothly. (A stepping motor does not start smoothly if the motor speed is low at &
start.)
[Precautions] §
* The minimum starting speed during %
52
» Set a value equal to or less than "[(Pr.4 |Speed limit value". %é
If setting a value greater than "[Pr4 | Speed limit value", "Out of bias speed at
start setting range" error (error code: 906) occurs.
« Setting unit (pulse unit) changes according to the value set to "[ Pr4_|Speed limit %%
value" as the table below. %g
Setting value of s
"[Pr4 ] Speed limit 1 to 8000 8001 to 32000 | 32001 to 64000 | 64001 to 100000 ?'},J %
value" (pulse/s) 4
Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit
When setting "[ Pr4 |Speed limit value" to 100000 (pulse/s) (when pulse unit is o
25-pulse unit), set a value which is "multiples of 25" to "[ Pr.5 |Bias speed at gé
start". £E
If setting a value that does not satisfy the condition, the value is dropped so that it £3
can be multiples of 25. Note if setting a value under 25, corresponding to pulse
unit, "Out of bias speed at start setting range" error (error code: 906) occurs. Sw
<O
[T
5
EIPOINT
If the workpiece is dragged at start, the value set to Bias speed at start may be %5%

small. In this case, set Bias speed at start using the following formula as a
reference.

[Pr.5 IBias speed at start = T/Acceleration x 125 xPulse unit

UTILITY PACKAGE
(GX Configurator-PT)
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PROGRAM USED
FOR POSITIONING

OPR CONTROL
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Positioning complete signal output time
[Setting contents]

+ Set the output time of the positioning complete signal (X10 to X12) output from
the QD72P3C3.

* Positioning complete designates the status when the QD72P3C3 finishes
outputting pulses.

« If the setting value is 0 (ms) or the motor was stopped with the axis stop signal
(Y4 to Y6) during JOG operation or speed control, the positioning complete signal
(X10 to X12) are not output.

Programmable controller

CPU Positioning QD72
module| _start signal P3C3
(Y8toYA)

Positioning J P
t

complete signal
(X10to X12)

Positioning start
signal (Y8 to YA

Start complete signal
(XC to XE

ER

Positioning
complete signal

BUSY signal (X8 to XA)

Positioning complete :
signal (X10 to X12) X N

Output time

Deviation counter clear signal output time
[Setting contents]
Set the duration for outputting the deviation counter clear signal during machine OPR
control. (For details, refer to the manual for the drive unit.)

4 -11 4.2 Parameter List
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. . . w
Current feed value, count value simultaneous change function selection =
. =
[Setting contents] 3
. =
Make setting to change " Current feed value" and " Count value" to the 3]
. =)
same value at current value change or presetting. S
0: Values not -
changed The current feed value, count value simultaneous change function is not used.
simultaneously
1: Count value e %
Stores the value setto " Positioning address/movement amount"at current =
changed together at g
current value change | Value change execution to Current feed value" and Count value". > 3
2: Current feed value ) 55
Stores the value setto " Preset value setting" at preset to " Current 25
changed together at »n O
feed value" and " Count value".
preset
Stores the values setto " Positioning address/movement amount" at current
3: Values changed . Y Y " " no
value change execution to Current feed value" and "Md.3 Count value". Zz 2z
both at current value [o)e)
change and at preset | Stores the value set to " Preset value setting" at preset to " Current 25
9 p 3¢
feed value" and " Count value". =)
Do
oz
n<
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OPR method

[Setting contents]
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Set "OPR method" for performing machine OPR control.

0: Near-point dog
method

After the axis decelerates at the near-point dog ON, it stops at the zero signal and
then the machine OPR control is completed.

1: Stopper 3

After the axis starts rotating at creep speed, it stops at the stopper and then the
machine OPR control is completed at zero signal.

For details of each OPR method, refer to "Section 8.2.2 OPR method for machine

OPR control".

[Machine OPR control operation]

0: Near-point dog method
(1) The machine OPR control is started.

(The axis starts movement in "[Pr.11 JOPR direction"at "[Pr.13 JOPR v

speed".)

(2) The near-point dog ON is detected and deceleration starts.

(3) The axis decelerates until it reaches to "[Pr.14 |Creep speed", and
then starts moving at the Creep speed. (At this time, the near-point (1)

dog must be ON.)

(4) When the first zero signal (signal output for one pulse per one
rotation) after near-point dog OFF is detected, pulse output fromthe . - mninniE
QD72P3C3 stops, and the machine OPR control is completed.

1: Stopper 3
(1)

(The axis starts movement in "[Pr.11]OPR direction"at "[Pr.14 |Creep
speed".) At this time, a torque limit to the motor is required. If torque

Creep speed
L . Stopped by stopper.
limit is not set, the motor may be a failure at (2).) /

(2) The axis contacts against the stopper at "[Pr.14 |Creep speed", and

then stops.

(3) When the zero signal (signal which detects a contact against a ®)
stopper, and then is output) is detected, pulse output from the
QD72P3C3 stops, and the machine OPR control is completed.

OPR speed
2

/Creep speedi\‘

'(3)
'ON |

Near-point dog OFF f }

First zero after
/near—point dog OFF

Zero singal

2)
(1) !

: |
Zero signal !

4 -13 4.2 Parameter List
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. . Lu
OPR direction Z
. =
[Setting contents] 3
Set the direction to start movement when starting machine OPR control. 5
. . . . . . D
0: Forward direction......Moves in the direction that the address increases. (Arrow 2)) 5
. . . . . 14
1: Reverse direction......Moves in the direction that the address decreases. (Arrow 1)) a
Normally, OP is set near the lower limit switch or the upper limit switch. Therefore, set
. . Z
" OPR direction" as shown below. =
&
= )
When the OP is set at the lower w %
limit side, the OPR direction is '(7) =z
in the direction of arrow 1). > O
Set "1" for . 0o
Lower limit 1 ) Upper limit
Address decrease IZ V oP . Address increase w0
direction A "~ direction ZZ
U So
EE
5
L2
Do
oz
Lower limit EI Upper limit N <
Address decrease v » Address increase 4
direction A " direction
El 2) C———> opP Q
O}
When the OP is set at the upper Zz r
limit side, the OPR direction is Fge)
in the direction of arrow 2). = E
Set "0" for [Pr11] . nZ
00
oo
OP address

[Setting contents]
Set an address used as the reference point for position control (ABS system).

When machine OPR control is completed, the value of "[Md.1]Current feed value" is
changed to that of "[Pr.12 |OP address".
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OPR speed
[Setting contents]
Set the speed for OPR control.

[Precautions]

+ Set "OPR speed" to equal to or less than "[Pr.4 | Speed limit value". If the "Speed
limit value" is exceeded, "Out of OPR speed setting range" error (error code: 913)
occurs.

« Setting unit (pulse unit) for speed setting data changes according to the value set
to "[Pr.4 |Speed limit value" as the table below.

Setting value of
"[Pr4 ] Speed limit 1 to 8000 8001 to 32000 | 32001 to 64000 | 64001 to 100000
value" (pulse/s)

Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit

When setting "[ Pr.4 |Speed limit value" to 100000 (pulse/s) (when pulse unit is

25-pulse unit), set a value which is "multiples of 25" to "[Pr.13 | OPR speed".
If setting a value that does not satisfy the condition, the value is dropped so that it
can be multiples of 25.
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Creep speed

MIELSEC [ eries

[Setting contents]
* Set the creep speed (low speed immediately before stop after deceleration from
OPR speed).
» The creep speed has influence to detection tolerance in OPR method with near-
point dog method, and has influence to the size of impact at collision in OPR
method with the stopper 3.

[Precautions]
+ Set "Creep speed" to equal to or less than "[Pr.13]OPR speed". If the "OPR
speed" is exceeded, "Out of creep speed setting range" error (error code: 914)
occurs.

Pr.13| OPR speed

Machine OPR control
start

/Creep speed

|2

ON

Near-point dog signal OFF l

Zero signal

« Setting unit (pulse unit) for speed setting data changes according to the value set
to "[(Pr4_]Speed limit value" as the table below.

Setting value of

"[Pr4 ] Speed limit 1 to 8000 8001 to 32000 32001 to 64000 | 64001 to 100000
value" (pulse/s)

Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit

When setting "[ Pr.4 | Speed limit value" to 100000 (pulse/s) (when pulse unit is
25-pulse unit), set a value which is "multiples of 25" to "[Pr.14 ] Creep speed".

If setting a value that does not satisfy the condition, the value is dropped so that it
can be multiples of 25. Note if setting a value under 25, corresponding to pulse
unit, "Out of creep speed setting range" error (error code: 914) occurs.
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4 DATA USED FOR POSITIONING CONTROL

MIELSEC [ eries

[Pr.15 ] ACC/DEC time at OPR

[Setting contents]

Set acceleration time from "[Pr.14 | Creep speed" to " OPR speed" and
deceleration time from "[Pr.13 ] OPR speed" to "[Pr.14 | Creep speed" during machine
OPR control in near-point dog method.

[Precautions]

Set ACC/DEC time at OPR within the range that the following formula is satisfied. If
the condition is not satisfied, "Out of ACC/DEC time setting valid range" warning
(warning code: 26) occurs, and control is performed in the time between the maximum
value and the minimum value calculated by the following formula. (Refer to "Example"

below.)

OPR speed — Creep speed

- < 8000
[Pr.15 ACC/DEC time at OPR x Pulse unit x 0.125

1

IA

[Example]

When [Pr.13]OPR speed: 8000, [Pr.14 ] Creep speed: 1, and [ Pr.4 |Speed limit
value: 8000 (=1-pulse unit), the setting range of [Pr.15 ] ACC/DEC time at OPR is
from 8 to 5000 (ms).
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Ring counter upper limit value
[Setting contents]
* Set the upper limit value of count range when the ring counter is selected for the

counter format'.
* For details of ring counter, refer to "Section 12.3 Ring Counter Function".

*

: Select the counter format using the intelligent function module switch.

Md.3Count value 4 +
Ring counter upper limit value

Subtraction Addition

P L
< » 0
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Positioning range upper limit value
[Setting contents]
+ Set the upper limit value of positioning range when the ring counter is selected for
the counter format and positioning control is performed in absolute system.
When positioning control is performed at ring counter setting, the movable range

in absolute system is from 0 to "[Pr.17 ] Positioning range upper limit value -1".

Current feed value 4

Positioning range

upper limit valuea

Subtraction Addition

& —
» 0

* When Speed control or JOG operation is performed at ring counter setting,
"[Md.1]Current feed value" is repeatedly updated between 0 and
"[Pr.17 ] Positioning range upper limit value -1".
Current feed value _§

Positioning range
upper limit valuea

Subtraction Addition

- [
< » 0

[Precautions]

» When the ring counter is selected for the counter format, the setting range of
"positioning address/movement amount" is from 0 to "[Pr.17 ] Positioning range
upper limit value -1".

If trying to perform positioning control at out of this range, "Out of positioning
address/movement amount setting range" error (error code: 509) occurs.

« If trying to perform positioning control when "[Md.1 ] Current feed value" is outside

the range from 0 to "[Pr.17 | Positioning range upper limit value -1", "Out of current
feed value range" error (error code: 518) occurs.

« When "[Pr.17 ] Positioning range upper limit value" is set to 0, the setting range of
"positioning address/movement amount" is from 0 to 1073741823.
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Coincidence detection setting %
[Setting contents] 'g
Select whether to use the coincidence detection function. 5
0: Coincidence detection not request......The coincidence detection function is not é
used. &
1: Coincidence detection requested......The coincidence detection function is used.
[Precautions] 8
If setting "1: Coincidence detection requested” while the ring counter function is used, 'E‘_g
"Coincidence detection function/ring counter function setting error" (error code: 925) §§
occeurs. 2 §
Count value selection at OPR 29
[Setting contents] g %
Select whether to set OP address to the count value when OPR is completed. E%
0: OP address not set to count value ﬁé
n <

Sets OP address stored into "[Md.1 ] Current feed value" to "[Md.3 ] Count value" when
OPR is completed.
1: OP address set to count value

Does not set OP address stored into "[Md.1 ] Current feed value" to "[Md.3 ] Count
value" when OPR is completed. ("[[Md.3 ]Count value" does not change.)
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4.3 JOG Data List

Buffer memory

address for
Factory default

Setting value, setting range setting
value

1 to 100000 (pulse/s) 1 10| 0 20
[J0G.1]JOG speed p 41 | 141 | 241
[J0G.2] JOG ACC/DEC 1 t0 5000 (ms) 1000 42 | 142 | 242
time
JOG.1]JOG speed

[Setting contents]
» Set the speed for JOG operation. (This value is used for both forward run JOG
and reverse run JOG.)
* Set the JOG speed in the following range.

([Pr4_]Speed limit value) = ([JOG.1]JOG speed) = ([Pr5 |Bias speed at start).

If "JOG speed" exceeds "Speed limit value", it is limited within "[Pr.4_]Speed limit
value".

If "JOG speed" is less than "Bias speed at start", it is limited within "[Pr.5 | Bias
speed at start".

[Precautions]

« Setting unit (pulse unit) changes according to the value set to "[Pr4 ] Speed limit
value" as the table below.

Setting value of
"[Pr4 ] Speed limit 1to 8000 8001 to 32000 | 32001 to 64000 | 64001 to 100000
value" (pulse/s)

Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit

When setting "[ Pr.4 |Speed limit value" to 100000 (pulse/s) (when pulse unit is

25-pulse unit), set a value which is "multiples of 25" to "[JOG.1] JOG speed".
If setting a value that does not satisfy the condition, the value is dropped so that it
can be multiples of 25.

4 .21 4.3 JOG Data List



4 DATA USED FOR POSITIONING CONTROL
ME&@E@ E series

JOG ACC/DEC time =
[Setting contents] 'g
Set the ACC/DEC time for JOG operation. 'g
(This ACC/DEC time is used for both forward run JOG and reverse run JOG.) 2

o
o
[Precautions]
Set JOG ACC/DEC time within the range that the following formula is satisfied. If the
condition is not satisfied, "Out of ACC/DEC time setting valid range" warning (warning §
code: 26) occurs, and control is performed in the time between the maximum value %
and the minimum value calculated by the following formula. (Refer to "Example" ﬁg
nZ
below.) %3
JOG speed — Bias speed at start
1= : < 8000 2a
[JOG.2]JOG ACC/DEC time x Pulse unit x0.125 00
59
Lo
&) w
[Example] H&J %

When [JOG.1]1JOG speed: 8000, Bias speed at start: 1, and [ Pr4_|Speed

limit value: 8000 (=1-pulse unit), the setting range of JOG ACC/DEC time is
from 8 to 5000 (ms).
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4.4  Positioning Data List

Buffer memory

address for
Factory default

Setting value, setting range setting
value

0: Positioning start (independent)

. i 0 90 | 190 | 290
(D21 ]Operation pattern 5000: Positioning start (continuous)

0: No control method

1: 1-axis linear control (ABS)

2: 1-axis linear control (INC)
. 0 91 | 191 | 291

(a2 JControl method 3: Speed control (Forward run)

4: Speed control (Reverse run)

5: Current value change

[Da3 JACC/DEC time 1 to 5000 (ms) 1000 5 o7 22
1 to 100000 (pulse/s) 1 94 | 194 | 294
[Da4 ]Command speed o pulse/s o4 | 194 | 20
tioni 96 | 196 | 296

[Da5 |Positioning address/movement 1073741824 to 1073741823 (pulse) ;
amount o7 Tro7 1297
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Operation pattern

MIELSEC [ eries

[Setting contents]
Area to select a start method for positioning control.

0: Positioning start (independent)

Select this item when performing positioning control whose movement amount is
within 268435455pulses, regardless whether the system is the absolute system or
incremental system.

5000: Positioning start (continuous)

Select this item when performing positioning control whose movement amount is over
268435455pulses, regardless whether the system is the absolute system or
incremental system.

Example 1: Performing positioning control whose movement amount is within
268435455pulses

When performing position control from -99999999 (starting address) to 150000000
(end address) in absolute system, since the movement amount is 250000000pulses,

select "0: Positioning start (independent)" as "[Da.1 ] Operation pattern".

Movement amount
250000000pulse
7 =

-99999999 150000000
(Address at start) (End address)

Example 2: Performing positioning control whose movement amount is over
268435455pulses

When performing position control from -99999999 (starting address) to 500000000
(end address) in absolute system

Since the movement amount is 600000000pulses, select "5000: Positioning start
(continuous)" as "[Da.1 ] Operation pattern”.

*The QD72P3C3 can output up to 268435455pulses at a time. When performing
positioning control exceeding the number of pulses that can be output, perform
movement in multiple times as the figure below.

Maximum Maximum Movement
2.5ms 2.5ms amount
63129090
Movement amount Movement amount pulse
268435455pulse 268435455pulse

g
| s —

-99999999 500000000
(Address at start) (End address)
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4 DATA USED FOR POSITIONING CONTROL

Control method

[Da.3 |JACC/DEC time

MIELSEC [ eries

[Setting contents]

Set the "control method" for positioning control.
0: No control method

1: 1-axis linear control (ABS)

2: 1-axis linear control (INC)

3: Speed control (Forward run)

4: Speed control (Reverse run)

5: Current value change

[Precautions]
* For details of control method, refer to "CHAPTER 9 POSITIONING CONTROL".
« If setting "0: No control method", "Out of control method setting range" error
(error code: 506) occurs.

[Setting contents]
Set the acceleration/deceleration time for positioning control.

[Precautions]

Set ACC/DEC time within the range that the following formula is satisfied. If the
condition is not satisfied, "Out of ACC/DEC time setting valid range" warning (warning
code: 26) occurs, and control is performed in the time between the maximum value
and the minimum value calculated by the following formula. (Refer to "Example”
below.)

- [Da.4]Command speed — [Pr.5 |Bias speed at start -
1= - = 8000
[Da.3] ACC/DEC time X Pulse unitx 0.125

[Example]
When [Da.4 ]Command speed: 8000, Bias speed at start: 1, and

[ Pr4 ]Speed limit value: 8000 (=1-pulse unit), the setting range of [Da.3 | ACC/
DEC time is from 8 to 5000 (ms).
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Command speed =
[Setting contents] 'g
Set the speed during positioning control. 5
[Precautions] a

« If the set command speed exceeds "[ Pr4_|Speed limit value", positioning control
is performed at the speed limit value. .
» Setting unit (pulse unit) changes according to the value set to "[Pr4_|Speed limit g
value" as the table below. §§
[Pr4 ]Setting value of E %
"Speed limit value" 1 to 8000 8001 to 32000 | 32001 to 64000 | 64001 to 100000 o
(pulse/s)
Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit
«nw
ZZzZ
When setting "[ Pr.4 |Speed limit value" to 100000 (pulse/s) (when pulse unit is g%
25-pulse unit), set a value which is "multiples of 25" to "[JOG.1] JOG speed". %E
If setting a value that does not satisfy the condition, the value is dropped so that it (H%J %

can be multiples of 25.
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Positioning address/movement amount

[Setting contents]
Set an address or movement amount which is to be a set point for positioning control.

The settable range depends on "[Da.2 | Control method".
(refer to (a) and (b) below.)

(a) 1-axis linear control (ABS), current value change
Set a value (positioning address) for 1-axis linear control (ABS) or current value
change using the absolute address (address from the OP).

Stop position
(positioning control start address)

-1000 1000 3000

Movement Movement
amount: 2000 | amount: 2000

(b) 1-axis linear control (INC)
Set a signed movement amount as the setting value (movement amount) for 1-

axis linear control (INC).
When the movement amount is positive: The axis moves in the positive direction

(address increase direction).
When the movement amount is negative: The axis moves in the negative direction

(address decrease direction).

Stop position
(positioning control start address)

(Movement amount) (Movement amount)
-30000 30000
!
Movement in Movement in

negative direction | positive direction

[Precautions]
If setting "0: Positioning start (independent)" to "[Da.1 ] Operation pattern", do not set
movement amount over 268435455pulses, regardless whether the system is the

absolute system or incremental system.
If set, "Out of positioning address/movement amount setting range" error (error code:

509) occurs.
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. . w
4.5  Monitor Data List z
E
o
=
(S)
2
)
Storage buffer 8
Factory | memory address o

Stored data default | Axis | Axis | Axis

1/ 2/ 3/

CH1 | CH2 | CH3 %
*The current position using the position when OPR is completed as the base E
is stored. = 8
*Update timing: 2.5ms E L
*On completion of machine OPR control, the OP address is stored. % 8

*Current feed value not updated/current feed value updated can be selected 70 | 170 | 270

Current feed value . } 0

during speed control by parameter setting. 71 171 | 271
*The software stroke limit can be activated by parameter setting. -
«If the current value has been changed by the current value change function, % %
the new value is stored. ('2) E
[Range: -1073741824 to 1073741823pulses] T E
*The current speed is stored. E %
«Update timing: 2.5ms 72 | 172 | 272 Bt

Current speed 0

NN

73 | 173 | 273
[Range: 0 to 100000pulses]
*The count value of input pulse is stored.

+This value can be rewritten to "[[Cd.6 ]Preset value setting" with the preset 74 | 174 | 274
command (Y18 to Y1A). 75 | 175 | 275

[Range: -1073741824 to 1073741823pulses]

The axis operation status is stored.

-1: Error

: Standby

: Stopped

: JOG operation

OPR 0 76 | 176 | 276

: Position control

: Speed control

: Deceleration (axis stop ON)

: Deceleration (JOG start OFF)

: Fast OPR

At axis/CH error occurrence, the error code corresponding to the error
description is stored.

«If another error occurs during axis/CH error occurrence, the latest error
code is ignored.
However, if an error which affects the system (error code: 800 to 830)

Count value

O]
z

-
82
EE
[
o Q
o O

Axis operation status

SETTINGS BEFORE

PROCEDURES AND
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

Axis{CH error code occurs, the old error code is overwritten, and the latest error code is stored. 0 g 177 | 217
*The error codes 800 to 830 are stored into for all axes.
*When the axis/CH error reset signal (Y1 to Y3) of each axis is turned ON, a %
the error code is cleared (becomes zero). B & 8
+For details of error code, refer to "Section 15.2.1". B 2%
*At axis/CH warning occurrence, the warning code corresponding to the g § g
warning description is stored. o oe ()
. . «If another warning occurs during axis/CH warning occurrence, the old
Axis/CH warning ] . . ; )
warning code is overwritten, and the latest warning code is stored. 0 78 178 | 278

code
*When the axis/CH error reset signal (Y1 to Y3) of each axis is turned ON,

the warning code is cleared (becomes zero).

*For details of warning code, refer to "Section 15.2.2".

OPR CONTROL
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Buffer memory
address for
setting

Factory
Stored data default

Axis | Axis | Axis
value

1/ 2/ 3/
CH1 [ CH2 | CH3

The ON/OFF status of the following flags are stored.
The following items are stored.
*Speed control flag (for details, refer to "CHAPTER 9").
This flag turns ON at speed control start, and turns OFF at speed control
stop.
*OPR control flag (for details, refer to "CHAPTER 8").
This flag turns ON at power-ON or at machine OPR control start, and turns
OFF on completion of machine OPR control.
*OPR complete flag (for details, refer to "CHAPTER 8").
This flag turns ON upon normal completion of machine OPR control, and
turns OFF at OPR control, positioning control or JOG operation start.
Status «Overflow occurrence flag (for details, refer to "Section 12.1"). 0002+ | 79 | 179 | 279
This flag turns ON when count value overflow occurs while linear counter is
selected for the counter format.
This flag turns OFF by presetting.

b15  hi2 b8  bd b0

(LTI LI ]

]
Y

Reserved Storage item Status
In speed control flag
OPR request flag 0: OFF
OPR complete flag 1:ON

verflow occurrence flag

The ON/OFF status of the external I/O signals are stored.
The following items are stored.

*Upper limit signal

*Lower limit signal

«Zero signal
*Near-point dog signal
External I/O signal 0000H | 80 | 180 | 280
b15 bdb3 b0
ENNNRNNNRRANRRN :
Reserved Storage item Status
Upper limit signal
Lower limit signal 0: OFF
Zero signal 1: ON

Near-point dog signal
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. 1N)
4.6  Control Data List =
5
o)
: 6
4.6.1 Axis control data 2
%
o
Buffer memory >
Fact address for g
acto
Y setting =
Stored data default - - =)
Axis | Axis =0
value i T
1/ 2/ % %
CH1 | CH2 RIS
Set the new speed for JOG operation or speed control.

By turning ON "[[Cd.3 |Speed change request", the axis operates at the 50 | 150 | 250
speed set to this buffer memory. % %
[Cd1] 1 ==
[Cd1INew speed value +Set a value equal to or less than "[Pr4_|Speed limit value". ('Z:) 5
Oz
*Set a value equal to or more than "[Pr5 |Bias speed at start". 51 151 | 251 % =
mo

. ) -
[Setting range: 1 to 100000pulse/s '] ok
i Set the time taken the current speed to shift to the speed after change.

[Ca2 JACC/DEC time at P P 9 1000 | 52 | 152 | 252 4

speed change [Setting range: 1 to 5000ms 2]

Set "1" to request speed change processing (make the value of "[Cd.1 ] New

speed value" valid) after setting "[ Cd.1 | New speed value" for JOG operation
[Ca.3 JSpeed change request | or speed control. 0 54 | 154 | 254

(This data changes automatically to "0" after speed change request
acceptance.)

When OPR request flag (b1 of [Md.7]) is ON, setting "1" forcibly turns this

(O]
z

|
52
EFE
[
[e)e)
a o

[Cd4 JOPR request flag OFF | data OFF. 0 55 | 155 | 255 QW
request (This data automatically changes to "0" after the OPR request flag turns ; Q
OFF.) & § z
Set this data when starting each control. < g E
0: Positioning control 0 56 | 156 | 256 SEL
[Cas IStart method 9000: Machine OPR control E55
9001: Fast OPR control
Set a value to be set to "[Md.3 |Count value" with the preset command. 60 | 160 | 260 =
Turning ON the preset command (Y18 to Y1A) stores the value set to this o) &
[Cd.6 |Preset value setting 0 g £
buffer memory into "[Md.3 [Count value". 61 | 161 | 261 Qs
(2]
[Setting range: -1073741824 to 1073741823] & “g
Eo
Enter a value to be compared with "[Md3 |Count value". 62 | 162 | 262 2 %
o . =R
[Cd7 |Coincidence detection | Setting "1" to "[Pr.18] Coincidence detection setting"” performs coincidence 0
pOint Setting detection. 63 163 263
[Setting range: -1073741824 to 1073741823] 10)
az
oz
,58
o=kt
Z<g9
gge
228
norw
-
e}
4
'_
z
(e}
&}
04
o
o
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* 1. Setting unit (pulse unit) changes according to the value set to "[ Pr4 |Speed limit value" as the table

below.

Setting value of

"[Pr4 ] Speed limit 1 to 8000 8001 to 32000 32001 to 64000 | 64001 to 100000
value" (pulse/s)
Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit

When setting "[ Pr4 |Speed limit value" to 100000 (pulse/s) (when pulse unit is 25-pulse unit), set a
value which is "multiples of 25" to "[Cd.1 |Speed change value".
If setting a value that does not satisfy the condition, the value is dropped so that it can be multiples

of 25.

* 2: Set [cd.2 JACC/DEC time at speed change within the range that the following formula is satisfied. If
the condition is not satisfied, "Out of ACC/DEC time setting valid range"warning (warning code: 26)
occurs, and control is performed in the time between the maximum value and the minimum value
calculated by the following formula. (Refer to "Example" below.)

New speed value — Bias speed at start

IA

'ACC/DEC time at speed change X Pulse unit X 0.125

[Example]

=< 8000

When [Cd.1 |Speed change value: 8000, [Pr.14 |Creep speed: 1, and Speed limit value: 8000 (=1-
pulse unit), the setting range of [ Cd.2 JACC/DEC time at speed change is from 8 to 5000 (ms).
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5 PROCEDURES AND SETTINGS BEFORE
OPERATION ME&@E@Eseries

CHAPTERS PROCEDURES AND SETTINGS BEFORE
OPERATION

This chapter describes the operating procedures before operation, part names, and setting
and wiring method of the QD72P3C3.

5.1 Handling Precautions

This section describes precautions on handling the QD72P3C3.

>DANGER

@ Be sure to shut off all phases of the external power supply used by the system before cleaning or
retightening module fixing screw.
Failure to do so may cause an electric shock.

/\ CAUTION

@ Use the programmable controller in the environment conditions given in the general specifications of
the User's Manual for the CPU module.
Failure to do so may cause an electric shock, fire, malfunction, or damage to or deterioration of the
product.

@ Do not directly touch any conductive part or electronic part of the module.
Doing so may cause a malfunction or failure of the module.

@ Be careful to prevent foreign matter such as dust or wire chips from entering the module.
Failure to do so may cause a fire, failure or malfunction.

@ Do not disassemble or remodel each of the modules.
Doing so may cause failure, malfunctions, personal injuries and/or a fire.

@ Be sure to shut off all phases of the external power supply used by the system before mounting or
removing the module.
Not doing so may result in a failure or malfunction of the module.

@ While pressing the installation lever located at the bottom of the module, fully insert the module fixing
projection into the fixing hole in the base unit and press the module using the hole as a fulcrum.
Incorrect module mounting may cause a malfunction, failure, or drop of the module.

In an environment of frequent vibrations, secure the module with screws.

The screws must be tightened within the specified torque range.

If the screw is too loose, it may cause a drop, short circuit, or malfunction.

Excessive tightening may damage the screw and/or the module, resulting in a drop, short circuit or
malfunction.

5.1 Handling Precautions 5 -1
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(1) Main body
» The main body case is made of plastic. Do not drop nor apply strong impact onto
the case.
* Do not remove the printed-circuit board of the QD72P3C3 from the case. Doing
s0 may cause a failure.

(2) Cable
* Do not press on the cable with a sharp object.
* Do not twist the cable with force.
* Do not forcibly pull the cable.
* Do not step on the cable.
* Do not place objects on the cable.
* Do not damage the cable coatings.

(3) Installation environment
Do not install the module in the following environment:

» Where the ambient temperature exceeds the 0 to 55°C range

* Where the ambient humidity exceeds the 5 to 95% RH range

* Where condensation occurs due to sudden temperature change

* Where corrosive gas or flammable gas exists

» Where high levels of dust, conductive powder such as iron chips, oil mist, salt or
organic solvent exists

* Where the module is subjected to direct sunlight

* Where intense electric fields or magnetic fields are created

* Where vibration or impact could be directly applied onto the main body

5.1 Handling Precautions
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5.2  Procedures Before Operation =
3
=

The following flowchart shows the procedures for operating the QD72P3C3. S
S
:

Module installation
Install the QD72P3C3 in the specified slot. %
' =
Wiring DD:
Wire external devices to the QD72P3C3. E O]
(Refer to Section 5.4.) 5 =
! %3

Intelligent function module switch setting

Set the switches using GX Developer.
(Refer to Section 5.6.)

Connection check
Check connection using GX Developer or
GX Configurator-PT. (Refer to Section 5.5.)

I

SPECIFICATIONS
AND FUNCTIONS

Drive unit operation check
Check operation using a simple program

in the factory-set status.
(Refer to Section 5.7.)

Use GX Configurator-PT? Yes

DATA USED FOR
POSITIONING
CONTROL

Initial setting Initial setting 5
Create a sequence program with initial Make initial setting using
values using the FROM/TO instruction. GX Configurator-PT.
(Refer to CHAPTER 7.) (Refer to Section 6.6.)
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No

Make auto refresh setting?

Auto refresh setting
Make auto refresh setting using

GX Configurator-PT.
(Refer to Section 6.5.)

[

UTILITY PACKAGE
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Programming and debugging

Create and check the sequence program.
(Refer to CHAPTER 7.)

A
( System operation )

SEQUENCE
PROGRAM USED
FOR POSITIONING
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(1) The following explains the part names of the QD72P3C3.

DN

2)— 7]

ac
1) |RUN LED

QD72P3C3
CH3 CH2 CH1

FRUN ] O O [ODAx <€
0 0 0O¢A<e—
ERR O O 0O 0O¢Beg

|

—

QD72P3C3

CON2 CON1

O O

[ 1

NN N N - E-N-N-N-N-N- NN -]
=N NN N - N-N-N-N-N- NN -]
NN N N - E-N-N-N-N-N- NN -]
NN N N - E-N-N-N-N-N- NN -]

Name

2) |ERR.LED

3) |AXLED

4) |oALED

5) |#BLED

3)
4)
5)

6)

Refer to the next page.

Description

6) |External device connector

mechanical system inputs

Connector for connecting a drive unit, encoder, and

5.3 Part Names
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L
z
-
(2) The LED display changes according to the operation status of the 'g
QD72P3C3 and Axis/CH as follows. 5
2
e)
e B E
QD72P3C3
CH3 CH2 CH1
RUN T IT1 11 TTAX
71T 1T gA &
ERR. 1 11 11 11¢B %
- = = = =
i 2
23
»0
. Operation | Descriptio . . Descriptio
Display contents Display contents Operation status
status n ] o
. ZZ
CH1 CH2 CH3 *‘RUNLED is CH1 CH2 CH3 o
RUN [ O O LAX OFF. RUN W [ [ HEAX (<)o
O O CéA The status of Hardware: O O ClgA *AX_CH1 LED is 25
5 L
ERR. [ [0 [ [¢B (Thestatusof | _ . ERR. [ [0 [ [¢B ON. Axis: In e
ERR. LED, . ®Z
Module: (Same for other operation
AX1 to AX3
Error axes.)
are
undefined.) x
«AX_CH1LED s =9
CH1 CH2 CH3 . CH1 CH2 CH3 i wz
RUN B [ [ [JAX *RUN LED is RUN H [ [ @AX flashing. %gg
U O LeA ON. Module: U O oA (Same for other | Axis/CH: 22z
ERR. L O U Lles *ERR. LED is |Normal ERR. & [ O [l¢B axes.) Error —
OFF. *ERR. LED is 5
flashing. ra
o
° H [T
CH1 CH2 CH3 ‘RUN LED is CH1 CH2 CH3 ¢A_CHTLED is Phase A % z
RUN B [ [ [AX System: RUN W [ [ [JAX ON. 2yl
ON. ERR. voltage: OF
L] [ CleA E (1 [0 HoeA Z<
. rror (Same for other . Er
ERR. B [ [J [¢B LED is ON. ERR. [ [ [ [¢B Applying Eu
CHs.) »n O
CH1 Cha CH3 *AX_CH1 to Axes: CH1 CH2 CH3 *¢B_CH1LED is B
RUN W [J [0 [JAX AX_CH3 Stopped RUN W [J [ [JAX ON. voltage:
L O DeA LEDs are Axes: L0 LA (Same for other '
. ) | Applyin
ERR. [ [ [ [I¢B OFF. Standby ERR. [ [ [ B CHs.) pplying

Symbols in the Display contents columns indicate the following status:
O: OFF, m: ON, ¢: Flashing

UTILITY PACKAGE
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m External device connector
Purchase the connector for the QD72P3C3 separately.
The following tables show the recommended connector types and crimp tool.

(a) Connector types

Type Model
Soldering type, straight out AGCON1
Crimp type, straight out ABCON2
Soldering type, usable for both straight out and
. ABCON4
diagonal out

(b) Connector crimp tool

Applicable
Type Model . . Contact
wire size
Crimp tool FCN-363T-T005/H ‘ AWGH#24 ‘ FUJITSU COMPONENT LIMITED
5 -6 5.3 Part Names
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54  Wiring %
3
This section describes how to wire a drive unit and mechanical system inputs to the %
QD72P3C3. 9
The following describes the precautions for wiring the QD72P3C3. Read these =
precautions together with "Section 5.1 Handling Precautions" to ensure work safety.
. : 8
5.4.1 Wiring precautions Z
=3
(1) Correctly wire cables to the QD72P3C3 after checking the terminal @%
wn O

layout.
(For details of terminal layout, refer to "Section 3.5.2 Signal layout for
external device connector”.)

(2) Correctly solder or bond the external device connector (A6CON1/
AB6CON2/A6CON4). An incomplete soldering or bonding may cause a
malfunction.

SPECIFICATIONS
AND FUNCTIONS

(3) Be careful to prevent foreign matter such as dust or wire chips from
entering the QD72P3C3. Failure to do so may cause a fire, failure or
malfunction.

DATA USED FOR
POSITIONING
CONTROL

(4) A protective film is attached to the top of the QD72P3C3 to prevent
foreign matter such as wire chips from entering the module during
wiring. Do not remove the film during wiring. Be sure to remove it for
heat dissipation before system operation.

$)

(5) Securely mount the external device connector (A6CON1/A6CON2/
AG6CON4) to the connector on the QD72P3C3 with two screws.
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(6) When disconnecting the cable connected to the QD72P3C3 or drive unit,
do not pull it by holding the cable part. Hold the connector connected to
the QD72P3C3 or drive unit and disconnect it. Pulling the cable part with
the cable still connected to the QD72P3C3 or drive unit may cause a
malfunction. Doing so may also cause damage of the QD72P3C3, drive
unit or cable.

UTILITY PACKAGE
(GX Configurator-PT)

(7) Do not bind together or locate close to each other the QD72P3C3 cables
connecting to external I/O signals or drive unit with the main circuit line,
power line, and load lines other than for the programmable controller.
Keep a distance of 100mm (3.94inch) or more between those cables and
lines. Failure to do so may cause a malfunction due to noise, surge, or
induction.

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL

5.4 Wiring 5.7
5.4.1 Wiring precautions
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(8) When the QD72P3C3 connection cable is located close to the power line
(less than 100mm (3.94inch)), use a shielded cable for noise
suppression. Be sure to ground the shield of shielded cables to a
control panel on the QD72P3C3 side. (A wiring example is shown on the
next page.)

[Wiring example of shielded cables]
Wiring example for noise suppression using the AGCON1

—
- . .
r\/ Drive unit
~

Connector To external

(ABCON1) device
(For three
drive units)

To external
device

To drive unit

Ground the FG wire of 2 mm2or more at the
shortest length (Securely provide groundin
The length between the connector on the QD72P3C3 side to the control panel).
and the shielded cables should be

the shortest possible.

[Processing example of shielded cables]
Connecting FG wire and shielded cables
Take off the insulating tube of each shield and

electrically connect the shields of the cables
with conductive tapes.

Cover the conductive part
with insulating tape.

Solder the shield of any of the
shielded cables to the FG wire.

5.8 5.4 Wiring
5.4.1 Wiring precautions
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3NITLNO 1ONA0Hd

Connector (A6CON1) assembly

NOILVYHNOIINOD
W3LSAS

Cover the cables including th
conductive tape with heat-sh

SNOILONNSH ANV
SNOILVOIdIO3dS

JOYLINOD
ONINOILISOd o
d04d a3sn viva

NOILYH3dO
3404349 SONILLIS

(Ld-1032anBYUOD X D)
JOVMOV ALITILN

ONINOILISOd HO4
a3sn Nvd90dd
JON3INO3S

TO0d1NOD ddO

5.9

5.4 Wiring

5.4.1 Wiring precautions
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(9) Be sure to place the cables connected to the QD72P3C3 in a duct or
clamp them. Failure to do so may cause not only damage to the
QD72P3C3, drive unit and/or cables by pulling unfixed cables carelessly,
but also a malfunction due to poor cable connection.

(10)To conform the wiring to the EMC and Low Voltage Directives, ground
the shielded cables to a control panel using the AD75CK cable clamp
(manufactured by Mitsubishi Electric Corporation).

In a control panel

20 (7.87) to
30cm (11.81ingh

[Grounding shielded twisted pair cable with the AD75CK]

Shield cable

X (M4 8 screw)

Installation screw to control box (M4 screw)

Maximum four shielded cables whose external dimension is around 7mm (0.28inch)
can be grounded using the AD75CK.

(For details, refer to the AD75CK-type Cable Clamping Instruction Manual (IB-
68682).)

5.10 5.4 Wiring
5.4.1 Wiring precautions
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[Wiring examples using duct (improper example and improved example)]

Wiring duct
Relay 2 ‘ Relay ‘ 2
¥
Z %
Drive Drive
/ unit unit ‘ Relay ‘
Control panel ! Iy v
Programmable |QD72
Noise source controller CPU PI3IC
v ) The drive units are
feFt,(?\)Ner system, placed near the noise
' source. The connection
cable between the
QD72P3C3 and drive
units is too long.
@Modified
Wiring duct
Relay 7 | Relay |
¥
Z %
/ ‘ Relay ‘
Control panel %
Programmable |QD7b The QD72P3C3 and drive
) controller CPU |P3C units are placed closely.
Noise source A The connection cable
v X between them is located
(Power system, _ _ separately from the power
etc.) Drive Drive line and as short as possible.
unit unit (In this example, the cable is
connected without using the
duct.)
5.4 Wiring 5.11

5.4.1 Wiring precautions
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5.5  Wiring Check

5.5.1 Check items at wiring completion

Check the following items after installation and wiring of the QD72P3C3 are completed.
* Is the module correctly wired?...........ccovieiiie e, "Connection check"

By performing "connection check"”, "whether the QD72P3C3 recognizes the external /O
signals, such as near-point dog signal and upper/lower limit signals" can be checked.

The following describes the method of "connection check”.

(1) Checking using GX Developer

Read the monitor data "[Md.8 | External I/O signal" using the monitor function (Buffer
memory batch) and check the read values.

. Buffer memory address
Signal name

External I/O signal

[Bit pattern]

b15 bdb3d b0

[EEENRNENENRENENN

Lw““ TE Storage item Status
Upper limit signal
Lower limit signal 0: OFF
Zero signal 1: ON
Near-point dog signal

(Example) Checking the external I/O signals of Axis 1
(GX Developer screen)

Module start address; ,Ui [Hex]

Buffer memory address: ,807 + DEC " HEX

Moritor format: @ Bit &word — Displav| & 16Bhit integer Value & DEC
" Bit " 32hit integer " HEx

Stop manitar
© Ward " Real number [single precision]

" Real number [double precision]

© ASCI character Olption setup
()
Address +FEDC +BAS9E +765(4 +3210 j

E I

Set the [Buffer memory address] Lo
of "Md.8] External /0 signal" of 0o §E§$Z? it g;ggg: 8“;

Axis 1 in decimal. b2 (Zero signal OFF)
b3 (Near-point dog signal OFF)

The external 1/O signal status can also be checked on the [System monitor] screen.
For details, refer to "Section 13.3 External I/O Signal Monitor Function".

5.12 5.5 Wiring Check
5.5.1 Check items at wiring completion
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2
(2) Checking using GX Configurator-PT 'é
Monitor the external I/O signal status on the [Monitor/Test] screen. 5
(For details, refer to "Section 6.6 Monitoring/Test".) é
14
o

(Example) Checking the external 1/O signals of Axis 1 (Axis #1 OPR Monitor)

(GX Configurator-PT screen)

5
Axis #1 OPR Monitor &=L 5
:::::: an;man;ﬂmn Model Madule Start 1/0 No. oo § 8
Mudule::de\name QD72P3C3 ('u_f-)'%
> O
n O

Setling ftem Current valie Sefting value: -

OPA request flag
Stalus ON
OPR complete flag
Extemal 70 signal i
Upper it signal
Extemal /0 signal OFF
Lower it signal

Extemal 170 signal OFF
Zeio signal =

Extemal 1/0 signal OFF

Flash ROM zetting Details

Current value
display

Maritoring

Cannat execute test

SPECIFICATIONS
AND FUNCTIONS

‘ ‘ Make: text file

Stop moritor Chose

DATA USED FOR
POSITIONING
CONTROL

EIIMPORTANT

If the QD72P3C3 has a failure or does not recognize necessary signals, such as
the near-point dog signal and upper/lower limit signals, an unexpected accident,
e.g. "the axis collides with the stopper without decelerating at the near-point dog
during machine OPR control", may occur.

Be sure to perform "connection check" not only when the positioning control
system is configured but also when any modification, such as module change or
rewiring, has been made.
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5.6  Intelligent Function Module Switch Setting

Pulse I/O mode, external I/0 signal logic, and counter format can be set to the QD72P3C3
with intelligent function module switch setting of GX Developer.

The switch setting is made on the [I/O assignment] tab in the [PLC Parameter] screen of
GX Developer.

The switch has five switches and is set at 16-bit data.

The switch settings become effective after power-ON or the programmable controller CPU
reset. The settings cannot be changed during operation.

(1) Setting item
Factory

Switch No. | Setting item Setting contents/bit assignment default
value

Pulse output
mode (For
details. refer to b15 b14 b12 b11 b9 b8 b7 b6 b4 b3 b2 b0

_ Zero signal input logic | _ Deviation counter clear | _ | X " | — |
(1 )(a) in this | selection output logic selection Pulse output logic selection Pulse output mode
section.)

Pulse output mode (b2: Axis No.3, b1: Axis No.2, b0: Axis No.1)
0 : CW/CCW mode
1: PULSE/SIGN mode

Pulse output
logic selection Pulse output logic selection (b6: Axis No.3, b5: Axis No.2, b4: Axis No.1)
Switch 1 0 : Negative logic 00001
1 : Positive logic

Deviation
counter clear Deviation counter clear output logic selection (b10: Axis No.3, b9: Axis No.2, b8: Axis No.1)
. 0 : Negative logic
OUtpUt_ logic 1 : Positive logic
selection
- Zero signal input logic selection (b14: Axis No.3, b13: Axis No.2, b12: Axis No.1)
Zero signal 0 : Negative logic
input logic 1 : Positive logic
selection

Near-point dog
signal input |
logic selection

b15 b11 b9 b8 b7 b6 b4 b3 b2 b0

_ Upper limit signal input _ Lower limit signal input _ Near-point dog signal
logic selection logic selection input logic selection

Near-point dog signal input logic selection (b2: Axis No.3, b1: Axis No.2, b0: Axis No.1)

Lower limit 0 : Negative logic
; i 1 : Positive logic
Switch 2 signal input 0000
logic selection Lower limit signal input logic selection (b6: Axis No.3, b5: Axis No.2, b4: Axis No.1)
0 : Negative logic
Upper limit 1 : Positive logic
signal input Upper limit signal input logic selection (b10: Axis No.3, b9: Axis No.2, b8: Axis No.1)

0 : Negative logic

logic selection
9 1 : Positive logic

Pulse input
b15 b11 b10 b8 b7 b6 b5 b0
mode (FOI’ - Counter format | - I Pulse input mode ‘
deta|ls., ref.er to Pulse input mode (b5 to 4: CH3, b3 to2: CH2, b1 to 0: CH1)
(1)(b) in this 00 : CW/CCW
. section.) 01: 1 multiple of 2 phases
Switch 3 10: 2 multiples of 2 phases 0000w
11: 4 multiples of 2 phases
Counter
. Counter format (b10: CH3, b9: CH2, b8: CH1)
format 0: Linear counter
1: Ring counter
Switch 4 Reserved
Switch 5 Reserved

*  When ring counter is set for the counter format, the positioning control range is 0 to 1073741823
(pulse).

5 -14 5.6 Intelligent Function Module Switch Setting
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[Setting example] Z
-
L Setting contents Target Switch 5
Setting item i i e}
[ Axs3 | Axsz | Axsi | signainame| seting JS
CW/CCW =
Pulse output mode PULSE/SIGN mode mode PULSE FO, 8
4
. o

Pulse output logic selection N P N PULSERD | Switch 1

Deviation counter clear output logic selection N N P CLEARO 61261
Zero signal input logic selection P P N PGOO =
)
Near-point dog signal input logic selection P N P DoGO E
o - - - Switch 2 12
Lower limit signal input logic selection N N N RLSO s 8
:0005H o=
Upper limit signal input logic selection N N N FLSO @ z
2 multiples RIS

Pulse input mode utip cwiccw CHO A, Switch 3

of 2 phases 0420
Counter format Ring counter Linear counter CHD B ’ .

P: positive logic, N: negative logic

*  Axis/channel No. is displayed in the .

(a) Pulse output mode
Sets the pulse output mode applicable to the drive unit used.
For switching between positive and negative logic of the pulse, "Switch 1" is used.
The following shows the examples of each pulse output mode.

1) CW/CCW mode
During forward run, the forward run feed pulse (CW) is output.
During reverse run, the reverse run feed pulse (CCW) is output.

Positive logic Negative logic
ow _fINAAAAS ow Y

cww HHTH cww HHHl

SPECIFICATIONS
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Forward run LReverse ru nJ

Forward run Reverse run
\ \

*  CW is output from the "PULSE F" external I/O signal and CCW from "PULSE R". (Refer to "Section
3.5.3")

2) PULSE/SIGN mode

Positive logic Negative logic

Run direction (forward or reverse) is controlled with the ON/ | Run direction (forward or reverse) is controlled with the ON/

UTILITY PACKAGE
(GX Configurator-PT)

OFF status of the direction sign (SIGN). OFF status of the direction sign (SIGN).
«When the SIGN is H|GH’ the motor runs forward. *When the SIGN is LOW, the motor runs forward.
*When the SIGN is LOW, the motor runs reversely. *When the SIGN is HIGH, the motor runs reversely. 59
z
=
PuLsE  IRIRAFL AR PULSE HlH HlH 25
85
G50
38
SIGN | | siGN | | ha
Forward Reverse Forward Reverse
run run un run
Move in Move in Move in Move in
+ direction. - direction. + direction. - direction.

* PULSE is output from the "PULSE F" external I/O signal and SIGN from "PULSE R". (Refer to
"Section 3.5.3".)

OPR CONTROL
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Sets the pulse input mode applicable to the encoder and pulse generator used.
The following shows the examples of each pulse input mode.

Pulse i t
yise Inpu Count timing
mode
For addition DA f f Count the risi q f A
count ounts on the rising edge (1) of dA.
CWICCW %8
For subtraction A .
Counts on the rising edge ( 1 ) of ®B.
court oo _F1LAL
For addition dA ] ]
count When @A is OFF, counts on the falling edge (| ) of ¢B.
1 multiple of 2 ¢B { {
hases 2
P For subtraction oA v ] )
When ¢B is OFF, counts on the falling edge ( | ) of ¢A.
count
®B
For addition ¢Am When ¢A is ON, counts on the rising edge ( 1 ) of ¢B.
count i i
2 multiples of B f f When @A is OFF, counts on the falling edge (| ) of ¢B.
2 phases*2 . . .
For subtraction A \ l f l When ¢B is ON, counts on the rising edge ( 1 ) of dA.
count o8 m When ¢B is OFF, counts on the falling edge ( | ) of ¢A.
oA m When ¢B is OFF, counts on the rising edge ( 1 ) of ¢A.
For addition When ¢B is ON, counts on the falling edge ( | ) of ¢A.
count 8 M When ¢A is ON, counts on the rising edge ( 1 ) of ¢B.
4 multiples of When ¢A is OFF, counts on the falling edge ( | ) of ¢B.
2 phases on m When ¢B is ON, counts on the rising edge (1 ) of ¢A.
For subtraction When ¢B is OFF, counts on the falling edge ( | ) of ¢A.
count ¢8B m When ¢A is OFF, counts on the rising edge (1 ) of ¢B.
When ¢A is ON, counts on the falling edge (| ) of ¢B.
IMPORTANT
*1:  The module may not be able to operate normally if each I/O signal logic is set
incorrectly. Pay special attention when changing the setting from the default value.
*2: When using the input mode of either 1 multiple of 2 phases or 2 multiples of 2

phases, be sure to input 2-phase pulses. With these input methods, pulses are
counted according to the changes between phase A and phase B.

5.16
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(2) Operating procedure
Set the switches on the [I/O assignment] tab in the [PLC Parameter] screen of GX
Developer.

(a) [I/O assignment] tab
Set the following to the slot to which the QD72P3C3 is mounted.
[Type]: Select [Intelli].
[Model name]: Input the model of the module.
[Points]: Select [32points].
[Start XY]: Input the start I/O number of the QD72P3C3.

Q parameter setting 3]
PLC name | PLC system | PLC fie | PLERAS | Device | Progiam | Boctfile |SFE 140 assignment |
170 Assignment()
Siot Tupe Model name Points | Stan<v] ~
0 [FC FLC ~ - Switch selling
1 [0E0 [inieit ~ [aD72racs Fpoints _~|[ 0000
3 TGS S = Detailed seting|
[ = [z02 ~ -
+ {303 ~ =
5 [4(0-4) ~ ~
3 ~ -
7 ~ - -
Assigning the 1/0 address is not necessary as the CPU doss it automatically
Leaving this setting blarik will not cause an error to oscut
Base settingl)
Base mods
Base model name | Power model name | Extension cable | Slots
© Auo
Main 5 - & Detai
ExtBasel ~
ExtBiase? ~
ExtBased ~ 8 Slot Defautt |
ExtBased ~
— = 12 Slot Defauit|
Ex Baset ~
ExBase? ~
(}5ettings showld be set a5 same when
) Import Multiple CPL Parameter | Read PLC data |
Acknowledge XY assignment | Muliple (P settings | Defaut | Check | End | cancel

(b) [Switch setting for I/0 and intelligent function module] screen

Click the |Switch setting| button on the [I/O assignment] tab to display the screen

below and set the switches from 1 to 3.
Entering the values in hexadecimal make the setting easier.
Change [Input format] to [HEX.] and enter values.

Switch setting for 1/0 and intelligent function module

Input format [HEX -
Siot Tupe Model name Switoh 1| Switch 2 Switch 3] S vitch 4] S vitch 5] =

0_|PLC PLC

1_[omo) Intell 0D72P3C3 §126] 0005|0420

2 [1001)

3 -2]

4 [3i03)

[ £

3

2

[

3

10

11

12

13

14

15 hd

End Cancel

EIPOINT

The values set on the [I/O assignment] tab in the [PLC Parameter] screen can be
checked on the [Module's Detailed Information] screen displayed from the
[System Monitor] screen of GX Developer. For details, refer to Section 12.3.

5.6 Intelligent Function Module Switch Setting 5 -17

PRODUCT OUTLINE

CONFIGURATION

SYSTEM

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING
CONTROL

$)

w
74
(o]
[T
w
oz
99
25
'_
L
0o
n O

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL




5 PROCEDURES AND SETTINGS BEFORE
OPERATION ME&@E@Eseries

5.7  Simple Reciprocating Operation

Before operating the system, check the operation of the drive unit.

(Operation must be checked after confirming that the installation, wiring, intelligent
function module switch setting, and connection of the QD72P3C3 are normal. For details
of the drive unit, refer to the manual of the drive unit used.)

The following describes the method of "simple reciprocating operation".

(1) Operation method
Using a sequence program, perform forward run/reserve run of JOG operation.
(For details of JOG operation, refer to CHAPTER 10.)

(2) Setting item
Set JOG data in the sequence program. Default values can be used for the other data
(such as parameters, positioning data).
(Change the JOG data setting values according to the machine specifications.)

Buffer memory

Setting value . address
JOG data Setting contents

) 40 140 | 240
JOG speed 5000pulse/s Set the speed for JOG operation. 41 141 | 241
JOG ACC/DEC time | 1000ms Set the ACC/DEC time for JOG operation. 42 142 | 242

*

For details of the setting contents, refer to "Section 4.3 List of JOG Data".

(3) Reciprocating operation program using JOG operation
The following is a program example for Axis 1.
(When the QD72P3C3 is installed in slot 0 of the main base unit)

[Used device]

Device name Device Application ON details Remarks
Special relay SM403 | One scan OFF after RUN - -
Inout X0 Module READY signal QD72P3C3: Normal -
s X8 Axis 1 BUSY signal Axis 1: In operation -
YO Programmable controller | Programmable controller
QD72P3C3 CPU READY signal CPU: Normal
I/0 Axis 1 forward run JOG Axis 1: Forward run JOG
Output YC . . -
start signal starting
YD Axis 1 reverse run JOG Axis 1: Reverse run JOG
start signal starting
Forward run JOG Forward run JOG operation: L .
Ext | inout X27 d Bei ded JOG operation is disabled if
xternal inpu mman n mman
> comma cing commance |27 and X28 are both ON or
(command) Reverse run JOG Reverse run JOG operation:
X28 . both OFF.
command Being commanded
Internal relay M8 JOG operation flag JOG operation -

5 -18 5.7 Simple Reciprocating Operation
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w
[Program example] z
%I
SM4|03 E(L o
I Zdi Y0 D) =
One scan |Axis/CH1 | Programm- 8
OFF after |error oc- able o
RUN controller (o]
CPU =
READY
signal
Module
READY
signal %
g
Mi - uo\ DD:
f {DMOVP  K5000 G40 ] S0
JoG JOG i
operation speed 9 5
flag n O
Uo\
{MovP  K1000 642 1
JOG ACC/
DEC time f£ %)
©0
265
X27 X0 X8 Oz
— —— ——F {ser  we_ =
Forward |Module  Axis 1 JOG a)
run JOG |READY -BUSY operation % <Z(
command |signal signal flag
X28
Reverse
run JOG %
command I8 %
o<
m=
®50
X27 X28 2E E
e Ry [RST [} ] Loz
Forward Reverse JOG <O O
run JOG  tun JOG operation SIege)
command command flag 5
X217 M8 YOD w
— | |1 IF Yooy 5
Forward JOG ‘Reverse Forward .
run operation run JOG run JOG @ =
flag start start "o
signal signal % E
X28 ] YoC X
— | /| 1F Yoo ) 0 o
Reverse JOG Forward Reverse ; 0 O
run JOG  operation run JOG run JOG
command flag start start
signal signal
{END 1

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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(4) Checking operation status

(a) Checking using GX Developer
Read the following monitor data using the monitor function (Buffer memory batch).

Buffer memory

address
Axis monitor data Monitor contents Axis | Axis | Axis
1/ 2/ 3/
CH1 | CH2 | CH3
. - 70 | 170 | 270
Current feed value Monitors the current position.
71 | 171 | 271
Monitors th ¢ d 72 | 172 | 272
. onitors the current speed.
Current speed p 73 | 173 | 273
Axis operation status Monitors the operation status "2: JOG operation" of the axis. 76 | 176 | 276
Axis/CH error code Monitors details of the error occurrence. 77 | 177 | 277

For details of the monitor contents, refer to "Section 4.5 List of Monitor Data".

(Example) Operation status of Axis 1
(GX Developer screen)

Module start address: [0 (Hex

Buffer memory address:  [70 (= DEC ¢ HEX

Monitor format: ¢ Bit & Word  Display: ¢ 7Bt integer Valus: < DEC
o Bit & 32bit integer £ HEX e
" wiord

" Real number [single precision]
" Real number [double preeision]

© ASCIl character Option sstup

Acdress IFEDC 4BADE t7E54 15210 =]
60070 o 0oo

0100 0110 0000 0111 17527 ]|

00071 0000 0000 0000 0000 Device test
o007z 0001 0011 1000 1000 5000

00073 0000 0000 0000 0000

00074 0000 0000 0000 0000 o T
ooors 0000 D000 0000 D000

00076 0000 DO0O 0000 DOTO emmmmeeeee ~|
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(b) Checking using GX Configurator-PT
Monitor the "current feed value", "current speed", "axis operation status", and
"axis error code" on the [Monitor/Test] screen.

(For details, refer to "Section 6.6 Monitoring/Test".)

(Example) Operation monitor of Axis 1 (Axis #1 Monitor/Test)
(GX Configurator-PT screen)

Axis #1 Monitor/Test Q‘E‘@

odule information
Module type: QD70 Model Module Start 140 Mo.: 0000

Module model name:  QD72P3C3

Setting item Currant valug Setting value -
Current feed value 1364
Current speed 5000
Axis operation status J0G Dperation
s #1/CH1 Evor code [
Aais #1/CHT waming code 0
Status OFF
In speed contral flag
External /D signal ON
Uppet limit signal

Exteinal 170 signal [
Lowwet limit signal

Flash FiOIM selting Details
| Current value Henitoring

display

Cannot execute test
‘ | take text file

Stop monitor Close

5.7 Simple Reciprocating Operation 5 -21
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CHAPTERG UTILITY PACKAGE (GX Configurator-PT)

The QD72P3C3 utility package (GX Configurator-PT) is software designed to make initial
setting, auto refresh setting, monitor and others of the QD72P3C3 using dedicated
screens, without being conscious of the I/O signals and buffer memory.

Use the utility package together with GX Developer (SW4D5C-GPPW-E or later).

6.1 Utility Package Functions

The following table shows the functions of the utility package.

Function Description Reference
Makes the initial setting for each axis to operate the QD72P3C3.
Sets the values of the items where the initial setting is required.
[Setting items]

*Parameter

*OPR data

Initial setting *Positioning data Section 6.4
*Counter function parameter

(The initially set data are registered to programmable controller CPU parameters and
automatically written to the QD72P3C3 when the programmable controller CPU
changes to the RUN status.)

Sets the QD72P3C3 buffer memory to be automatically refreshed.

[Auto refresh target buffer memory]
*Current feed value

*Current speed

+Count value

Auto refresh *Axis operation status i
. ) Section 6.5
setting *Axis/CH error code

*Axis/CH warning code

(The values stored in the QD72P3C3 buffer memory with auto refresh setting are
automatically read when the programmable controller CPU executes the END
instruction.)

Monitors/tests the buffer memories and I/0O signals of the QD72P3C3.

*Axis monitor/test

*OPR monitor

Monitor/Test ] ) Section 6.6
*Counter function monitor/test

*X/Y monitor
*ACC/DEC time calculation function

6 -1 6.1 Utility Package Functions
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6.2 Installing and Uninstalling the Utility Package 2
3
'_
For how to install or uninstall the utility package, refer to "Method of installing the é’
MELSOFT Series" included in the utility package. 9
o
6.2.1 Handling precautions
8
The following explains the precautions on using the Utility package. E
=3
i
(1) For safety 28
n O

Since the utility is add-in software for GX Developer, read "Safety Precautions" and
the basic operating procedures in the GX Developer Operating Manual.

(2) About installation
GX Configurator-PT is add-in software for SW4D5C-GPPW-E or later versions.
Therefore, GX Configurator-PT must be installed on the personal computer that has
already SW4D5C-GPPW-E or later version installed.

SPECIFICATIONS
AND FUNCTIONS

(3) Screen error of Intelligent function module utility

Insufficient system resource may cause the screen to be displayed inappropriately g

while using the Intelligent function module utility. E%_,
If this occurs, close the Intelligent function module utility, GX Developer (program, 3 Sg
comments, etc.), and other applications, and then start GX Developer and Intelligent §§§

function module utility again.

(4) To start the Intelligent function module utility

(a) In GX Developer, select "QCPU (Q mode)" for PLC series and specify a project.
If any PLC series other than "QCPU (Q mode)" is selected, or if no project is
specified, the Intelligent function module utility will not start.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

(o2}

(b) Multiple Intelligent function module utilities can be started.
However, [Open parameters] and [Save parameters] operations under [Intelligent
function module parameter] are allowed for one Intelligent function module utility
only. Only the [Monitor/test] operation is allowed for the other utilities.
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(6)

MIELSEC [ eries

Switching between two or more Intelligent function module utilities
When two or more Intelligent function module utility screens cannot be displayed side
by side, select a screen to be displayed on the top of others using the task bar.

p——

| = MELSOFT seri ... | &2 Intelligent functionm... | &2 Intelligent function m...

Number of parameters that can be set in GX Configurator-PT
When multiple intelligent function modules are mounted, the number of parameter
settings must not exceed the following limit.

Maximum number of settable parameters

Initial setting Auto refresh setting

When intelligent function modules are

installed to:

Q00J/Q00/Q01CPU 512 256
Q02/Q02H/Q06H/Q12H/Q25HCPU 512 256
Q02PH/Q06PH/Q12PH/Q25PHCPU 512 256
Q12PRH/Q25PRHCPU 512 256
QO02UCPU 2048 1024
QO03UD/Q04UDH/Q06UDH/Q13UDH/
Q26UDH/Q03UDE/Q04UDEH/QO06UDEH/ | 4096 2048
Q13UDEH/Q26UDEHCPU

MELSECNET/H remote /O station 512 256

For example, if multiple intelligent function modules are installed to the MELSECNET/
H remote I/O station, configure the settings in GX Configurator so that the number of
parameter settings for all the intelligent function modules does not exceed the limit of
the MELSECNET/H remote /O station.
Calculate the total number of parameter settings separately for the initial setting and
for the auto refresh setting.
The number of parameters that can be set for one module in GX Configurator-PT is as
shown below.

Target module Initial setting Auto refresh setting
QD72P3C3 | 12 (fixed) | 18 (Max.)

Example) Counting the number of parameter settings in Auto refresh setting

Auto refresh setting E®

G070 Model Module Start 1/0 Ho. 0000
Module model name:  QD72P3C3

Satirgiem i | o Tl | Lo =
hepten This one row is counted as one setting.
[Ais #1 Cument feed value > D200 Blank rows are not Counted
j — ) Count up all the setting items on this
— screen, and add the total to the number
B 5 of settings for other intelligent function
B 5 modules to get a grand total.
[Ais #2 Current feed value > D20z
[4xis #2 Cunent speed >
CHZ Count value > Dan2 -
Make text file End setup Cancel

6.2 Installing and Uninstalling the Ulility Package
6.2.1 Handling precautions
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6.2.2 Operating environment

This section explains the operating environment of the personal computer that runs GX
Configurator-PT.

Item Description

Installation (Add-in) ta\rget*1

Add-in to GX Developer Version 4 (English version) or later. 2

Computer Windows® -based personal computer
CPU Refer to the following table "Used operating system and performance required for
Required memory | personal computer".

Hard disk For installation 65MB or more

space 3 For operation 10MB or more

Display 800 x 600 dots or more resolution™

Operating system

Microsoft®
Microsoft®
Microsoft®
Microsoft®
Microsoft®
Microsoft®
Microsoft®
Microsoft®
Microsoft®
Microsoft®
Microsoft®

Microsoft®

Windows® 95 Operating System (English version)

Windows® 98 Operating System (English version)

Windows® Millennium Edition Operating System (English version)
Windows NT® Workstation Operating System Version 4.0 (English version)
Windows® 2000 Professional Operating System (English version)
Windows® XP Professional Operating System (English version)
Windows® XP Home Edition Operating System (English version)
Windows Vista® Home Basic Operating System (English version)
Windows Vista® Home Premium Operating System (English version)
Windows Vista® Business Operating System (English version)
Windows Vista® Ultimate Operating System (English version)

Windows Vista® Enterprise Operating System (English version)

*1: Install GX Configurator-PT in GX Developer Version 4 or higher in the same language.
GX Developer (English version) and GX Configurator-PT (Japanese version) cannot be used in
combination, and GX Developer (Japanese version) and GX Configurator-PT (English version)
cannot be used in combination.

* 2: GX Configurator-PT is not applicable to GX Developer Version 3 or earlier.

* 3: At least 15GB is required for Windows Vista®.

* 4: Resolution of 1024 x 768 dots or more is recommended for Windows Vista®.

6.2 Installing and Uninstalling the Utility Package 6 -4
6.2.2 Operating environment
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Used operating system and performance required for personal computer

Operating system

Performance required for personal computer

P
Windows® 95 Pentium® 133MHz or more 32MB or more
Windows® 98 Pentium® 133MHz or more 32MB or more
Windows® Me Pentium® 150 MHz or more 32MB or more
Windows NT® Workstation 4.0 Pentium® 133MHz or more 32MB or more
Windows® 2000 Professional Pentium® 133MHz or more 64MB or more

Windows® XP Professional (Service Pack1 or later)

Pentium® 300MHz or more

128MB or more

Windows® XP Home Edition (Service Pack1 or later)

Pentium® 300MHz or more

128MB or more

Windows Vista® Home Basic Pentium® 1GHz or more 1GB or more

Windows Vista® Home Premium Pentium® 1GHz or more 1GB or more

Windows Vista® Business Pentium® 1GHz or more 1GB or more

Windows Vista® Ultimate Pentium® 1GHz or more 1GB or more

Windows Vista® Enterprise Pentium® 1GHz or more 1GB or more
POINT

(1) The functions shown below are not available for Windows® XP and Windows

Vista®.

If any of the following functions is attempted, this product may not operate

normally.

« Start of application in Windows® compatible mode

* Fast user switching
* Remote desktop

+ Large fonts (Details setting of Display Properties)
Also, 64-bit version Windows® XP and Windows Vista® are not supported.
(2) Use a USER authorization or higher in Windows Vista®.

6.2 Installing and Uninstalling the Ulility Package

6.2.2 Operating environment
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ays . L
6.3  Utility Package Operation 2
=)
o
'_
6.3.1 Common utility package operations 3
2
o
(1) Control keys
Special keys that can be used for operation of the utility package and their
applications are shown in the table below. 5
g
5
Key Application E g
Cancels the current entry in a cell. 25
. 59
Closes the window.
Moves between controls in the window.
Used in combination with the mouse operation to select 72X
i - 65
multiple cells for test execution. ==
<
Deletes the character where the cursor is positioned. o %
When a cell is selected, clears all of the setting contents in the oa
oz
cell. DX
Back Deletes the character where the cursor is positioned.
Space
@
[t ][+ ][ < ][ =] [Movesthe cursor. o
oz
30
Page Moves the cursor one page up. PEE
Up Loz
00
[a )&}
Page Moves the cursor one page down.
Down
Completes the entry in the cell.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

(2) Data created with the utility package
The following data or files that are created with the utility package can be also
handled in GX Developer. Figure 6.1 shows respective data or files are handled in
which operation.

(o2}

(a) Intelligent function module parameter
This represents the data created in Auto refresh setting, and they are stored in an
intelligent function module parameter file in a project created by GX Developer.
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— Parameter
PLC parameter
Network parameter
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Steps 1) to 3) shown in Figure 6.1 are performed as follows:

1) From GX Developer, select:
[Project] — [Open project] / [Save] / [Save as]

2) On the intelligent function module selection screen of the utility, select:
[Intelligent function module parameter] — [Open parameters] / [Save

parameters]

3) From GX Developer, select:

[Online] — [Read from PLC] / [Write to PLC] — "Intelligent function module

parameters"

Alternatively, from the intelligent function module selection screen of the utility,

select:
[Online] — [Read from PLC] / [Write to PLC]

(b) Text files

A text file can be created by clicking the | Make text file button on the

initial setting, Auto refresh setting, or Monitor/Test screen. The text files can be

utilized to create user documents.

- GXDeveloper/ | 1 oo
GX Configrator-PT

T

A: Intelligent function module parameters
B: Data saved by "Make text file"

Figure 6.1 Correlation chart for data created with the utility package

Personal computer

6.3 Utility Package Operation
6.3.1 Common utility package operations
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. . w
6.3.2 Operation overview z
-
j—
=
o
'_
S
GX Developer screen 8
D(Edit mode) 14
Window Help o
J Check program ...
Confirm project memory size.
Merge data ...
| Check parameter ...
| Transfer ROM »
Delete unused comments %
Clear all parameters ... =
7 I memory card v E
j Start ladder logic test DD:
Set TEL data » E (D
i
cti Uty lst ... '(7) Z
RT——— W %9
Change display color ... T n

Options ...
4

Create start-up setting file ...

[Tools] - [Intelligent function utility] - [Start]

Screen for selecting a target
intelligent function module

22 Intelligent function module utility D

SPECIFICATIONS
AND FUNCTIONS

Intelligent Function module parameter  Online  Tooks  Help
Select a target intellgent function module.
Start |40 Mo Module type
0000 | QD70 Model Moduls |
Module model name:
Q072P3C3 hd
[ = %

Parameter setting module O

oz
w=z <
Start /0 No, Module model name Initial setting | Auto refresh | | % 9 8
0000/ QD 72P3C3 Availal la - |: =
E®Z
<00
oa o

- ow

Z

<o

Initil setting ‘ futo refresh ‘ ‘ Exit | ﬂ L|_u|'
@0z
: " " S®n O
Refer to Section 6.3.3. | Enter "Start I/O No.", and select a g E
"Module type" and "Module model name". 8 E @
> owo
1) £60
Initial setting Auto refresh 6

v

Initial setting screen Auto refresh setting screen
Initial setting Q@ﬂ Auto refresh setting

wh
oG
g8
Module infarmai 5T
2dul infamnation Maodule information Q5
Module twpe:  GD70 Model Module Stait1/0 No 000 Mot 070 bkt il St VD o0 & >
Module model name:  BD72PIC3 S ot acle s e =
Module model name:  AD72PAC3 i S
Setting item Setting value sl | ] g
Az #1 Parameter setting Az #1 Parameter setting Maodule side | Module sids Transfer | PLC side .= = O]
- - Setting item Buffer size | Transter ! Device o =
iz #1 OPR data setting Auis #1 OPF data setting CERIED iiection
iz #2 Parameter sefting Auis #2 Parameter setting Ais 81 Current feed value 2| 2| ¥ Dzo0
4.4iz #2 OPR data selting s 52 OPR; data setting Avis #1 Cunent speed g g 5
iis #3 Parameter setting Auis #3 Parameter sefting = G Bt 2 2 > |pso 1)
s 73 OPF data selting st #3 OPF, data soting vis 11 Avis operation statis 1 1 > — a >
; xis #1/CHT Enror code 1 1 > =
iz #1 Pasitioning data setting #yis 1 Positioning dats selting = _ nZ
s #1/CH1 Waming code 7 7 5 30
vis #2 Cunrent feed value 2 2 EEER 8 sE
s 02 Comert paed 2 2 > = é 8
CH2 Count value 2 2 > |pae = "'DJ oo
Details o0
Move to sub window 0Xo
wow
Make text iz End setup Cancel

Refer to Section 6.5.
Make test file End setup Cancel

Refer to Section 6.4.

OPR CONTROL
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[Online] - [Monitor/Test]

Select monitor/test module screen

Select monitor/test module E‘

Select monitortest module

St 140 No. Module type

[ pooo | =l
Module model name

OD7ZRACE -

Module implementation status

Start |0 No Module model name
0000j|3D72P3C3

toritardTest Exit
Monitor/Test Select a module to be
monitored/tested.

Monitor/Test screen

Monitor/Test EE

Maodule information

Modulz type: QD70 Modsl Module Start /0 No. aooo

Module model name:  ADT2P3C3

Setting item Current value Setting value [~
Module READ'Y Frepared
PFLC READY ON
Az H#1 Avis Dperation status Standby
Az #2 Ais Dperation status Standby
s H3 Avis Operalion status Standby |
s H1/CH 1 Enor ocouirencefX(01] Ho Enor
i B2/CH 2 Enor ocounencelz) Ho Error
A H3/CH 3 Emar occunencel03) Ma Emar
i #1/CH 1 Waming Ho Enor
s HZ/CH 2 'Waming 05) Ho Enor
i B3/CH 3'Waming 05] Ho Enmar -

Flash ROM setting Details
| Curert value ‘ Monitoring
display

Cannat execute test

| | Make test file

Stop monitor | ‘ Close

Refer to Section 6.6.

IELSEC [ ceries

6.3 Utility Package Operation
6.3.2 Operation overview
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6.3.3 Starting the Intelligent function module utility z
5
o
[Operating procedure] 'g
Intelligent function module utility is started from GX Developer. §
[Tools] — [Intelligent function utility] — [Start] o
[Setting screen]
8
&
22 Intelligent function module utility D:\MELSEC\GPPWAPT... [ |[B](X] - =
Inteligent function module parameter  Online  Tools  Help E %
Select a target intelligent function module. % §
Start 1/0 Mo Maodule type
pooo [AD70 Model Module =
Module madel name
[ap72Paca |

Farameter setting module

SPECIFICATIONS
AND FUNCTIONS

Intelligent function madule parameter |
Start 1/0 No. Module model name Initial setting | Auto refresh | = |
0000 @072P3C3 Ayailable Awailable

DATA USED FOR
POSITIONING
CONTROL

Initial zetting Auto refresh Exit

[Explanation of items]

(1) Activation of other screens
Following screens can be displayed from the intelligent function module utility screen.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

(o2}

(a) Initial setting screen
"Start /0 No. 1" — "Module type" — "Module model name" — |Initial setting
(b) Auto refresh setting screen

"Start 1/0 No.”™" — "Module type" — "Module model name" — |Auto refresh

(c) Select monitor/test module screen
[Online] — [Monitor/Test]

* 1 Enter the start I/O No. in hexadecimal.
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(2) Command buttons
Deletes the initial setting and auto refresh setting of the selected module.

End| Closes this screen.

(3) Menu bar

(a) File menu

— ) » Intelligent function module parameters of the project opened by GX Developer
< Intelligent function module utility D:
TR ES o 1. are handled.

Open parameters Chrl+0

Close parameters [Open parameters] : Reads a parameter file.
P “** L [Close parameters] : Closes the parameter file. If any data are modified, a
n dialog asking for file saving will appear.
. [Save parameters] : Saves the parameter file.
[Delete parameters] : Deletes the parameter file.
[Exit] : Closes this screen.

(b) Online menu

- [Monitor/Test] . Activates the Select monitor/test module screen.
m:rrwcr‘q [Read from PLC] : Reads intelligent function module parameters from the
| moniorfTest.. | CPU module.

. sviideiﬂ?c [Write to PLC] . Writes intelligent function module parameters to the CPU
T module.
EIPOINT

(1) Saving intelligent function module parameters in a file
Since intelligent function module parameters cannot be saved in a file by the
project saving operation of GX Developer, save them on the shown module
selection screen.
(2) Reading/writing intelligent function module parameters from/to a
programmable controller CPU using GX Developer
* Intelligent function module parameters can be read from and written into
a programmable controller after having been saved in a file.
* Set a target programmable controller CPU in GX Developer:
[Online] — [Transfer setup].
* When the QD72P3C3 is mounted to the remote 1/O station, use “Read
from PLC” and “Write to PLC” of GX Developer.
(3) Checking the required utility
While the start 1/O is displayed on the Intelligent function module utility setting
screen, "*" may be displayed for the model name.
This means that the required utility has not been installed or the utility cannot
be started from GX Developer.
Check the required utility, selecting [Tools] - [Intelligent function utility] - [Utility
list...] in GX Developer.

6 -11 6.3 Utility Package Operation
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L
6.4 Initial Setting
5
[Purpose] é
Make initial setting axis-by-axis for the QD72P3C3 to operate. The following items are &
data that need initial setting.
- Parameters =
- OPR data =
- Positioning data §§
- Counter function parameter 5%
n O

This initial setting makes sequence program setting unnecessary.
For more information on the setting details, refer to "CHAPTER 4 DATA USED FOR
POSITIONING CONTROL".

[Operating procedure]

SPECIFICATIONS
AND FUNCTIONS

"Start 1/0 No.™ — "Module type" — "Module model name" — [Initial setting

* Enter the start I/0 No. in hexadecimal.

[Setting screen]

1
(Initial setting of parameters and OPR data) o
aZ
Bz3
Initial settin =), J] <D( E E
Module |r|fcual|ur| — '<_( 8 %
Module type: QD70 Mads! Module Start 1/0 Ha: 0000 [a NN &]

Module model name:  QD72P3C3

Setting item (=]
(e #1 Parameter selfing Asis #1 Paramele selfing
s 1 OPR data seting ‘Axis #1 OPR data setting ouw
Autis #2 Parameter setting Ayis #2 Parameter setling E %
uds #2 OPF dala seting Ais 12 OPA data seting Select items to be oL
Beis 3 Parameter seling Axis 13 Parameter selling [ moved to sub window. w %
(s #3 DR dala sefting Asis #3 PR dala seting % %) S
Axis #1 Positioning data sefting s #1 Positioning data setting = nooE
'_
W Z <
[S=i4
O w
owo
Dessils N7 X6}

Mawe to sub window

6

-
Wan
Make tent fie End setup Cancel (O
S8
X T
. O 5
Move to sub window. <5
e
> 5
Eo
. . O
‘ Axis #1 Parameter setting | | Axis #1 OPR data setting =)
=
v
Axis #1 Parameter setting [ i=]_J] Axis #1 OPR data sefting = i

Module information Module information
Module type: Q070 Moded Module: Start 10 No. 0000 Module type: QD70 Model Module Start |40 Nevx 0000 (D
Module model name:  GD72P3AC3 Module model name:  BD72P3C3 [a) =z
nZ=
Setting item Setting value | Setting item Setting value - (7] o
Software stroke limit upper limit value 1073741823 OPR method Near-poirt dog method - w oY
Software stroke limit lower limit value 1073741824 OPR direction Forward direction - O E (%
Current feed value duing speed contiol Ho update - 0P address [ E é o
Speed limit value 8000 OPR speed 1 b @ o
ﬁassueed at start 1 Cresp speed 1 oo
|Pnsltmmng complete signal outpul tme 00— | [&CCADEC time ot OPR 1000 % g 8

|Dewahun ‘counter clear signal output time 10ms Bl=
Details Details
Decimalinput Select input

Setting range Setting range 1
-1073741824 - 1073741823 Near-point dog method o
Stopper 3 ¥
=
&
Make text file End setup Cancel ‘ take text file End setup Cancel O
[1g
o
(e]

6.4 Initial Setting 6-12
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Initial setting,

Module information
QD70 Model Module
QD72P3C3

Module type:
Module model name.

(Initial setting for positioning data and counter function parameter)

Start 1/0 Mo, 0000

Sefting item

(s #1 Postioning data setting

Asis #1 Posttioring data setting

=]| Move to sub window.

e #2 Postioning data seliing

AN

Auis #2 Postioning data selting

Axis #1 Positioning

(Asis #3 Postioning data setting

N s #3 Posiioring data setting

data setting

Counter funclion parameter setling

Counter function parameter setting

<

Make text file

Details
Mowve to sub window

End setup

Cancel

Select items to be

moved to sub window.

Axis #1 Positioning data setting
Module information

QD70 Model Module
QD72P3IC3

Module type:
Module model name:

Start /0 No, LUV

MIELSEC [ eries

[EEIE|

Sefing item

Setting value

Nal Operation patiem

[Positioning start(Independent) -

No1 Control method

Mo control method -

Nol ACC/DEC time.

MNol.Command speed

Mal.Positioning address/movement amount

Make text file

—»

Counter function
parameter setting

Details
Select input

Sefting range

End sehup

Positioning starf(Independen]
Positoning sterf(Cantinuous]

Cancel

Counter function parameter setting [BEE]

Module information
QD70 Model Module
QD72PIC3

Module type:
Module madel name:

Start 140 Mo, 0000

Setting item

Setling value

CHT Ring counter maximum vakie

CHT Posilioring range uppe fimi vakie

CHI Colncidence detection setting

Caincidence detection not requested

CHT Count value selection at OPR

OF address not set to count value

CH2 Ring counter maximum vakie

CHZ Positioring range uppe fimit value

CH2 Coincidence detection setting

Coincidence detection not requested

Dietails
Decimalinput

Selting range
0-1073741823

End setup Cancel

Make text file

[Explanation of items]

(1) Setting item list

Axis #1 Parameter setting

Axis #1 OPR data setting

Axis #2 Parameter setting

Axis #2 OPR data setting

Axis #3 Parameter setting

Axis #3 OPR data setting

Axis #1 Positioning data setting
Axis #2 Positioning data setting
Axis #3 Positioning data setting
Counter function parameter setting

(2) Command button

| Make text file | Creates a file containing the screen data in text file format.

End setup| Saves the set data and ends the operation.
Cancels the setting and ends the operation.

6.4 Initial Setting
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EIPOINT

Initial settings are stored in an intelligent function module parameter file.

After being written to the CPU module, the initial setting is made effective by either

(1) or (2).

(1) Cycle the RUN/STOP switch of the CPU module: STOP - RUN — STOP —
RUN.

(2) With the RUN/STOP switch set to RUN, turn off and then on the power or
reset the CPU module.

If the initialization settings have been written by a sequence program, the

initialization settings will be executed during the STOP — RUN of the CPU

module. Arrange so that the initial settings written by the sequence program are

re-executed during the STOP — RUN of the CPU module.

PRODUCT OUTLINE

CONFIGURATION

SYSTEM

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING
CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

(o2}

C
w

ok
g8
o5
£2
_

':><
o9

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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6.5

Auto Refresh Setting

MIELSEC [ eries

[Purpose]

Configure the QD72P3C3's buffer memory for automatic refresh.

There are the following setting items as the auto refresh setting parameters.

- Current feed value
- Axis operation status

- Current speed

- Axis/CH error code

- Count value

- Axis/CH warning code

This auto refresh setting eliminates the need for reading by sequence programs.

[Operating procedure]

"Start 1/0 No.™ — "Module type" — "Module model name" — |Auto refresh

* Enter the start I/0 No. in hexadecimal.

[Setting screen]

Auto refresh setting E||E|g|
Module infarmation
Module type:  A0F0 Model Module Start 140 Mo.: Qooo
Module model nams:  QDF2P3C3
Setting item Nénu?fl:elressilzie M??:rifz:je Li[r‘:r;fif:r: P[)Lgvisclie ]
word count
Axiz #1 Current feed value 2 2 * D200
Az #1 Current speed 2 2 -3
CH1 Count value 2 2 B D300
Axiz #1 Axiz operation status 1 1 > o
Axiz #1/CH1 Eror code 1 1 B
Axiz #1/CH1 Warning code 1 1 >
Axis #2 Current feed value 2 2 B D202
Az #2 Current speed 2 2 B3
CH2 Count value 2 2 > D30z -
Make text file End zetup Cancel

[Explanation of items]

(1) Setting item list

Setting item

Axis Current feed value

Axis Current speed

CH Count value

Axis operation status

Axis/CH Error code

Axis/CH Warning code

6-15
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(2) Items
"Module side Buffer size": Displays the buffer memory size of the setting item.
"Module side Transfer word count": Displays the number of words to be transferred.
"Transfer direction": "—" indicates that data are written from the programmable
controller CPU to the buffer memory.
">" indicates that data are loaded from the buffer memory to the programmable
controller CPU.
"PLC side Device": Enter a CPU module side device that is to be automatically
refreshed.
Applicable devices are X, Y, M, L, B, T, C, ST, D, W, R, and ZR.
When using bit devices X, Y, M, L or B, set a number that can be divided by 16 points
(examples: X10, Y120, M16, etc.).
Also, buffer memory data are stored in a 16-point area, starting from the specified
device number. For example, if X10 is entered, data are stored in X10 to X1F.

PRODUCT OUTLINE

CONFIGURATION

SYSTEM

SPECIFICATIONS
AND FUNCTIONS

(3) Command button

| Make text file Creates a file containing the screen data in text file format.
Saves the set data and ends the operation. 50
Cancels the setting and ends the operation. %%9’

EIPOINT

* The auto refresh settings are stored in an intelligent function module
parameter file. The auto refresh settings become effective by turning the
power OFF and then ON or resetting the CPU module after writing the
intelligent function module parameters to the CPU module.

» The auto refresh settings cannot be changed from sequence programs.
However, processing equivalent to auto refresh can be added using the
FROM/TO instruction in the sequence program.

PROCEDURES AND
SETTINGS BEFORE
OPERATION

(o2}

C
w

ok
g8
o5
£2
_

':><
o9

SEQUENCE
PROGRAM USED
FOR POSITIONING

OPR CONTROL
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6.6  Monitoring/Test

6.6.1 Monitoring/Test screen

[Purpose]
Start buffer memory monitoring/testing and I/O signal monitoring/testing from this screen.
(Refer to "Section 4.5 List of monitor data" for details of monitor data.)

[Operating procedure]
Select monitor/test module screen — "Start /0 No.™ — "Module type" — "Module model

name" — | Monitor/Test

*  Enter the start I/0 No. in hexadecimal.

The screen can also be started from System monitor of GX Developer Version 6 or later.
Refer to the GX Developer Operating Manual for details.

6 -17 6.6 Monitoring/Test
6.6.1 Monitoring/Test screen
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. L
[Setting screen] z
|
. . . . . [
(Axis Monitor/Test, OPR Monitor, Counter function Monitor/Test) 5
o
'_
O
2
Monitor/Test 8
Modue information o
o
Module tppe:  BD70 Model Module Start 1/0 No. oo
Moduls model name:  QD72P3C3
Setting item Current value . |
[xis #2 BUS(LHDA) Hot BUSY
[xis #3 BUSTTADA)] Hot BUSY P4
|Aais #1 Monitor/T est Ais 81 Monitor/Test 9
[ utis #1 OPR Monitor s 1 OPR Monitor =
|Aais #2 Monitor/T est Ais B2 Monitor/Test . <
s 12 0PR Voo ot 2 0P Morter Select items to be x
[ s #3 Monier/Test Avis H3 Moritor Test B . o}
[ s #3 OP Monitor Asis #3 OPR Monitor moved to sub window. =0
Counten function MorierrT est Counter funcion Montor/Test E T
(/¥ Moritor/ Test R Moritor/Test nZZ
[ACC/DEL time calculation function ACC/DEC time caleulation function | >0
Flash ROM satting Details -_ - J (2] o
Curent value ‘ Moniaring
display
Cannot execute test
Make text file ‘
Stop moritor Closs

SPECIFICATIONS
AND FUNCTIONS

Axis #1 Monitor/Test Axis #1 OPR Monitor

Axis #1 Monitor/Test Axis #1 OPR Monitor

Mol irformation Module information @)
w
Module type:  ED70 Mods! Mods Statl/ONo: 0000 Moduls type:  OD70 Modsl Module StartlONa: 000D a g
Module model name:  OD72PAC3 Module model name:  QD72P3C3 uUJJ =z 6'
o) o o
Setting item Cunent value Selfing value - Selfing item Current value Setting value [«] < = E
Furert feed vaue E Tuaren feed v 7 =@ &
Currert speed 0 Current speed 0 <O
Ais operation status Standby [ is operation status Standby oa o
s H1/CH1 Evror code 0 Stats N
s #1/CH1 Warning code 0f OPR request flag
Statug OFF tatus OFF
In speed control flag OFF: complte lag
Extemal /0 signal ON External /0 signal N ||
Uppe limit signal Upper limit signal [m] E
Extemal 17D signal 0N Extemnal 10 signal ON E
Lower it sianal = Lower it sigriel . (o]
[
Flash ROM setling Detals Flash FIOM seting Detats i g
Cutert vake Manioring Cuent value Merilcring Bz
display display Dn O
Cannat execute test Cannot execute test D o ':
‘ ‘ Make text fle ‘ ‘ | Make text fle W Z <
[S=i4
O w
owo
oano
Stop monitr Close Stop moritor Close: 6

| Counter function Monitor/Test l

unter function Monitor/Test

Module information

Modue lype: QD70 Model Module Start [0 No. oo0g

-
L
ok
g5
oS
£2
>5
Eo

x
=
59

Modue madel name:  OD72P3C3

Setting item Current valuz Setting valus
CH Presel value selfing I 2500
CHT Caincidence oulput poin setling 0 10000)
CHI Court valie I

[Avis #1/CH1 Enor code I o
[Avis #1/CHT Warning cade I az
s #1/CHT Slas OFF = w=
Overflow occunence flag nZ
CH2 Presset walus seting [i D 9
CH2 Coincidence output point setling [ Ll s I:
CHZ Court vale I % D
s #2/CHZ Enor code 0 - )
Flash ROM setting Detals S00
Meitiing gox
wx o
Decimal input 0oL

Setting range
073741624 - 1073741623

OPR CONTROL

6.6 Monitoring/Test 6 -18
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Monitor/Test

Module information
Module type: QD70 Mods| Wodule

Module model name:  0072P3C3

UTILITY PACKAGE (GX Configurator-PT)

(X/Y Monitor)

Start 1/0 No

0000

EO®

Move to sub
window.

X/Y Monitor/Test Q‘E‘

Module infarmation
Module type: QD70 Mode Module

Module modsl name:  0D72P3C3

MIELSEC [ eries

Start1/0 M. 0000

Stop moritor

e
[

Mave to sub windaw

Close

[Explanation of items]

(1) Setting item list

Module READY

Stop moritor

Current vale
display
Make tex fie

Seting tem Curert valie Seing vahie [] Seting tem Cutert valie Seting vale []
[ A2 BUSYR0) Not BLSY R Hodue READY Frepared
[ 3 BLISY0A) Not BSY . KT fuis B1/CH 1 Enoroecurence Ho enor
[t T Horitar/ Test A 81 Montor/ Test X/Y Monitor Kotz R2/EH 2 Enor ceomnence Ho erer
[ 1 OPF Moritor Axis #1 OPR Montor 58 vis RI/CH 3 Enorcoourence Ho enor
s 52 Horitor/ Test A 2 Moror Test [RiAuis B1/CH 1 Waring occunence Ho warning
[Avis 12 0P Moritor s 12 OFR Monitor [X5:fuis 2/EH 2w aring accunence Ho warming
s 3 Honiar Test s 43 Montor/ Test 6 FO/CH 3 aring oceurtence Ha warning
[Asis #3 OPF Horitor Axis #3 OPR Monitor %8 v #1 BUSY. Hot BUSY
Counter funclion Moritor Test Counter funclon Montot/Test . %3 Avis H2 BISY Hol BUSY
A7 Monto Test Y Manlor/Test Select items [ Futs 43 BLISY Hot BUSY
|ACC/DEC fime caouiation function ACCDEC lime - [XE s 1 Stan completed Stant rcomplsie E
to be moved ; i
Flash ROM setting Detail L Flash ROM setting Detsis
Herining to sub window. Monioig

Cannat execute test

Close

Setting item

Programmable controller CPU READY

Axis #1 Operation status

Axis #2 Operation status

Axis #3 Operation status

Axis #1/CH 1 Error occurrence(X01)

Axis #2/CH 2 Error occurrence(X02)

Axis #3/CH 3 Error occurrence(X03)

Axis #1/CH 1 Warning occurrence(X04)

Axis #2/CH 2 Warning occurrence(X05)

Axis #3/CH 3 Warning occurrence(X06)

Axis #1 BUSY(X08)

Axis #2 BUSY(X09)

Axis #3 BUSY(X0A)

Axis #1 Monitor/Test

Axis #1 OPR Monitor

Axis #2 Monitor/Test

Axis #2 OPR Monitor

Axis #3 Monitor/Test

Axis #3 OPR Monitor

Counter function Monitor/Test

X/Y Monitor

ACC/DEC time calculation function

(2) Items
"Setting item": Displays I/O signals and buffer memory names.
"Current value": Monitors the 1/O signal states and present buffer memory values.
"Setting value": Enter or select values to be written into the buffer memory for test
operation (Axis Error Reset).

6-19
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L

=z

(3) Command button 'é

| Current value display | Displays the current value of the item selected. §

[a]

(This is used to check the text that cannot be displayed in the current value field. %

However, in this utility package, all items can be displayed in the display fields).

| Make text file ‘ Creates a file containing the screen data in text file format.

P4

|Start monitor\ /|Stop monitor| Selects whether or not to monitor current values. g

o

)

Execute test | Performs a test on the selected items. ﬁ%

P4

Click this button after selecting "Error Reset Request" in the Setting value field of %8

"Axis Error Reset" on the Axis monitor/test sub window.

—
|Error reset not requested Error reset requested C£ %)
|Error rezet not requested E ' :L; E | Place cursor at 9 9

Detals h: "Error reset requested”. 25
tanitaring Oz
>
Select input 8 LDL
Setting range ‘ oz
Error rezet not requested DX
Errar rezet requested
ey e x
Lo
al=
w -
®50
D=0
<oz
. £05
|Errnr reset hot requested R R - " [a N N&)
|Em:|r reset not requested |[Ermor ieset not requested = ~ Select Err;or reset
) requested”.
Detail:
fdanitoring ow
. Zx
Select input <O
[
Setting range | g
Error reset not requested o %
Error rezet requested 200
00 E
wZ<
[S=i4
OF w
| E8s
—Lm= 1 Click "Execute test". 6

Close | Closes the currently open screen and returns to the previous screen.

o
L
ok
g5
oS
2
£§
S
':><
59
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ACC/DEC time calculation function screen

[Purpose]

The QD72P3C3 processes acceleration as integer. Therefore, the difference
may be generated between actual ACC/DEC time and set ACC/DEC time.
With this function, actual ACC/DEC time can be calculated by entering
parameters required for calculating ACC/DEC time.

For details of ACC/DEC time, refer to "Section 11.6.1 Calculating actual ACC/
DEC time".

[Operating procedure]
Select monitor/test module screen — "Start I/0 No.™ — "Module type" -

"Module model name" — | Monitor/Test

*Enter the start I/O No. in hexadecimal.

The screen can also be started from System monitor of GX Developer Version
6 or later.

Refer to the GX Developer Operating Manual for details.

[Setting screen]
ACC/DEC time calculation Function E|

QD72P3C3 module processes acceleration(value calculated based on Stz

the set value 1. - 4.] as integer. 100000
Therefore the difference might be generated between Actual 1 =gl et !
ACC/DEC timef9.] and ACCADEL time(3.).

An “Actual ACC/DEC time" can be calculated by inputting set value 2 Biaz speed at start(pps] 100

1.- 4. on this dialog.
3ACCADEC timelmes) 1000
soeed 8 differgnec(me) 4. Speed limit value(pps] 100000

Result

5. Acceleration ,W
B.Actual acceleration ’327
7.Difference(3) lmi

8.Difference(ms] ,17
v v time

" — 9 Actual ACC/DEL time(ms] 399

Detailz
E. iz a half-adjust value of 5.
7. and 8. iz calculated as follows.

Fo=[[5-6.]/6 1100
=9-3

{Ealcuiation Cloze

6 - 21
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[Explanation of items] Z
-
» Enter parameters required for calculating acceleration into the "Setting" 1. 5
o)
to 4. 5
Parameters entered to the "Setting" 1. to 3. depend on control contents. §
Control Parameter entered &
Parameter entered to 2. Parameter entered to 3.
contents to 1.
ACC/DEC time at
OPR control OPR speed Creep speed OF;R ~
)
Positionin Command g
9 : Bias speed at start ACC/DEC time ©
control speed s 8
JOG , . =
operation JOG speed Bias speed at start JOG ACC/DEC time 2 3
(]

« Enter "[Pr.4 |Speed limit value" for the "Setting" 4.

* Click |Calculation|. Calculation results are displayed in the "Result" 5. to 9.

(7 %%)
zZZ
o0
5. Acceleration | Displays the acceleration calculated according to the "Setting" 1. to 4. ('2) 5
°oZz
6. Actual Displays the rounded value of 5. Acceleration. Actual accleration/deceleraion % 2
acceleration operation is performed with this acceleration. L g
7. Difference Displays the difference between 5. Acceleration and 6. Actual acceleration. (The —
(%) displayed value is the difference over 5. Acceleration.)
8. Difference Displays the difference between 3. ACC/DEC time and 9. Actual ACC/DEC time
(ms) (9.-3.). %
9. Actual ACC/ | _. _ =9
) Displays the actual ACC/DEC time. oz
DEC time (ms) noo
S=x
<5z
2005
oa o
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CHAPTER7 SEQUENCE PROGRAM USED FOR
POSITIONING CONTROL

This chapter describes sequence programs of the positioning control system using the
QD72P3Cs3.

7.1 Precautions for Creating Program

(1) System configuration
Unless otherwise specified, the sequence programs in this chapter are for the
following system.
For the applications of the devices used, refer to Section 7.2.

(a) System configuration

—QX10 (X20 to X2F)
QX10 (X30 to X3F)
QY10 (Y40 to Y4F)

QD72P3C3 (X/Y00 to X/Y1F)~

(b) Setting conditions of the intelligent function module switch

. L . Setting
Switch No. Setting item Setting contents
value
Pulse output mode 0: CW/CCW mode
Pulse output logic selection 0: Negative logic
Switch 1 Deviation counter clear output logic . ) 0000H
) 0: Negative logic

selection
Zero signal input logic selection 0: Negative logic

Near-point dog signal input logic . )
) 0: Negative logic
selection

Switch 2 0000~

Lower limit signal input logic selection | 0: Negative logic
Upper limit signal input logic selection | 0: Negative logic
Switch 3 Pulse input mode 0: QW/CCW 0000k
Counter format 0: Linear counter
Switch 4 Reserved 0000H
Switch 5 Reserved 0000H

7 -1 7.1 Precautions for Creating Program
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L

=z

(2) Communication with QD72P3C3 g

There are two methods for communication with the QD72P3C3 using the sequence 5

program: a method using an "intelligent function device" and a method using the é

FROM/TO instruction. £
When using the FROM/TO instruction for communication with the QD72P3C3,

change the circuit incorporating the "intelligent function device" as follows.

P4

(a) When the circuit uses the "intelligent function device" on the destination (D) side g

of the MOV instruction, change the instruction to the TO instruction. §§

Intelligent function device g L%L

n O

X21 Uo\
}—( } { MOVP K1 G50 }{
X21 r—AA%
}—< } { TOP HO K50 K1 K1
: .

Designated Designated T
value at U0  value at G50  Number of write data (1)

SPECIFICATIONS
AND FUNCTIONS

(b) When the circuit uses the "intelligent function device" on the source (S) side and
the destination (D) side of the MOV instruction, change the instruction to the

o
. . . . o
FROM instruction and the TO instruction. e
w=z
80
X15 X0C Uo\ U6\ < EE
}—H I CMOVP G679 61 ]—{ £338
[N &)
| / -/ Set the
X15 X00 //7*7 same device
(—/%\ —
f {1 L FROMP ~ HO K79 D100 | K1
| — N
£ ToP H6 K1 D100 ! K1

(c) When the circuit uses the "intelligent function device" for the COMPARISON
instruction, change the instruction to the FROM instruction and the
COMPARISON instruction.

MO Uo\
}—1 P—-o_ = G51 KO [ RST Mo }{

Mo @ ,_\lﬁ
i CFROWP  'HO K51 D102 K1
I'el The dat d
L[ = D102 Ko ] cdaarea [ RST Mo

(d) When the circuit uses the "intelligent function device" for the WAND instruction,
change the instruction to the FROM instruction and the WAND instruction.

M2 uo\
}—1 f { WANDP /9 H1 DO ]—\

N2 ———
f { FROMP HO K79 D101 K1
‘ {—) The data read
{_ WANDP D101 H1 DO

PROCEDURES AND
SETTINGS BEFORE
OPERATION

LJ
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For the intelligent function device, refer to the QCPU User's Manual (Function
Explanation, Program Fundamentals).

In addition, for the details of instructions used in the sequence program, refer to
the QCPU(Q mode)/QnACPU Programming Manual (Common Instructions).

7.1 Precautions for Creating Program



SEQUENCE PROGRAM USED FOR POSITIONING
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ME&@E@ E series

7.2  List of Devices Used =
3
'_
In "Section 7.4 Positioning Control Program Examples", the devices to be used are §
assigned as indicated in the following table. 9
The I/O numbers for the QD72P3C3 indicate those when the QD72P3C3 is mounted in the =

slot 0 of the main base.
When mounting the QD72P3C3 in the slot other than the slot 0 of the main base, change =
e (@)
the 1/0O number for the mounted position. E
In addition, change the external inputs, internal relays, and data resisters according to the §§
system used. EL
>0
n O

(1) /O and external inputs of the QD72P3C3

Device % %
Device name | Axis 1/ | Axis 2/ | Axis 3/ Application ON details E 5
CH2 | CH3 £3
X0 Module READY signal QD72P3C3 prepared g Lé
X01 X02 X03 | Axis/CH error occurrence signal Axis/CH error occurring n<
X04 X05 X06 | Axis/CH warning occurrence signal Axis/CH warning occurring
X08 X09 XO0A | BUSY signal BUSY (running)
Input XoC X0D XOE | Start complete signal Start complete %
X10 X11 X12 | Positioning complete signal Positioning control complete g 2
X14 X18 X1C | Count value large Count value large detected "'%;J 5 9’
X15 X19 X1D | Count value coincidence Count value coincidence detected & 5 =
VO of X16 | X1A | X1E |Countvalue small Count value small detected 588
the Programmable controller CPU READY
QD72 YO ) Programmable controller CPU prepared
P3C3 signal ow
Y01 Y02 Y03 | Axis/CH error reset signal Axis/CH error reset being requested z ﬂof
Y04 Y05 Y06 | Axis stop signal Stop being requested ﬁ E _
Outpu | YO8 Y09 YOA | Positioning start signal Start being requested = 8
t YoC YOE Y10 | Forward run JOG start signal Forward run JOG being started 5] é =
YOD YOF Y11 Reverse run JOG start signal Reverse run JOG being started % E %
Y14 Y15 Y16 | Coincidence signal reset command Coincidence signal reset being commanded
Y18 Y19 Y1A | Preset command Preset being requested
Y1C Y1D Y1E | Count enable command Count enable being requested
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MIELSEC [ eries

Device
Device name | Axis 1/ | Axis 2/ | Axis 3/ Application ON details
X20 OPR request OFF command OPR request OFF being commanded
X21 Machine OPR control command Machine OPR control being commanded
X22 Fast OPR control command Fast OPR control being commanded
X23 1-axis linear control start command 1-axis linear control start being commanded
X24 Speed control start command Speed control start being commanded
X25 Current value change command Current value change being commanded
o . Positioning control start signal being
X26 Positioning control start signal command
commanded
External input xX27 Forward run JOG command Forward run JOG operation being commanded
e — X28 Reverse run JOG command Reverse run JOG operation being commanded
X29 Speed change command Speed change being commanded
X2A Error reset command Error reset being commanded
X2B Stop command Stop being commanded
X2C Count operation start command Count operation start being commanded
X2D Count operation stop command Count operation stop being commanded
X2E Count value read command Count value read being commanded
L Count value coincidence clear being
X2F Count value coincidence clear command
commanded
X30 Preset command Preset being commanded
External Y40 Coincidence confirmation LED signal Counter coincidence being detected
output vai Qveﬁlow occurrence confirmation LED Overflow occurring
(check) signal

7 -5 7.2 List of Devices Used
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(2) Internal relays of the QD72P3C3

Device
Device name | Axis 1/ Application ON details
MO Initial data setting complete Initial data setting complete
M1 OPR request OFF command OPR request OFF being commanded
M2 OPR request OFF command pulse OPR request OFF commanded
M3 OPR request OFF command storage OPR request OFF command held
M4 Fast OPR control command Fast OPR control being requested
M5 Fast OPR control command storage Fast OPR control command held
Internal relay M6 Positioning control start command pulse Positioning control start commanded
M7 Positioning control start command storage | Positioning control start signal command held
M8 JOG operation flag JOG operation in progress
M9 Speed change command pulse Speed change commanded
M10 Speed change command storage Speed change command held
M11 Error reset command pulse Error reset commanded
M12 Stop command pulse Stop commanded

7.2 List of Devices Used 7 -6
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(3) Data registers (for Axis 1)

MIELSEC [ eries

Device name | Device Stored data Setting value
DO
D1 [Pr.1 ]Software stroke limit upper limit 100000000pulse
D2
D3 [Pr2 ]Software stroke limit lower limit -100000000pulse
D5 [Pr3 JCurrent feed value during speed control 0 (No update)
D6
[Pr4 ]Speed limit value 100000pulse/s
D7 Parameter
D8
D9 [Pr5 |Bias speed at start 100pulse/s
D10 [Pr6 ]Positioning complete output time 100ms
D11 [Pr.7 ]Deviation counter clear signal output time 2 (10ms)
Pr.9 i
D13 Curren.t feed vaI.ue, count value simultaneous 1 (update count value together)
change function selection
D20 [Pr10]OPR method 0 (Near-point dog method)
D21 [Pr11]OPR direction 0 (Forward direction)
D22
D23 [Pr12]OP address Opulse
OPR
D24
D25 data [Pr13]OPR speed 20000pulsels
D26
D27 [Pr14]Creep speed 1000pulse/s
D28 [Pr15]ACC/DEC time at OPR 1000ms
Data D30 _ o
ey D31 [Pr16]Ring counter upper limit value 0
D32
D33 Counter [Pr.17 ]Positioning range upper limit value 0
data
1 (coincidence detection
D34 [Pr.18]Coincidence detection setting (
requested)
D35 [Pr19]Count value selection at OPR 1 (set)
D90 [Da.1]Operation pattern 0 (Positioning start (independent))
D91 [Da2]Control method 1 (1-axis linear control (ABS))
Positioning
D92 data [Da3]ACC/DEC time 1000ms
D94 i
(for position | 577 Command speed 30000pulse/s
D95 control)
D96
D97 [[Da.5 |Positioning address/movement amount 250000pulse
D100 [Da.1]Operation pattern 0 (Positioning start (independent))
Positioni
D101 OS(; |(t)n|ng [Da2]Control method 3 (Speed control (Forward run))
ata
D102 (for speed [Da3]ACC/DEC time 1000ms
D104 control)
D105 [Da4 ]Command speed 40000pulse/s
D110 Positioning | [ba.1]Operation pattern 0 (Positioning start (independent))
D111 data [Da2]Control method 5 (current value change)
D116 (for current
value [Da5 ] Positioning address/movement amount 300000pulse
D117 change)

(Continued to the next page)
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L
z
2
Device name | Device Stored data Setting value 8
D120 | OPR request flag ([Md.7 ] Status: bit1) - 5
=)
D56 [Cd5 |Start method Varies depending on the operation 2
D50 &

D51 New speed value 2000pulse/s

Data D52 [Cd.2 JACC/DEC time at speed change 1000ms

resister D54 [Cd.3 |Speed change request B &
D77 [md.5 |Axis/CH error code 3 5
D74 =3
[Md.3 |Count value - i
D75 0 %
D121 | Overflow occurrence flag ((Md.7 ] Status: bit3) - OIS
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Creating a Program

MIELSEC [ eries

This section describes "positioning control operation programs" actually used. The
programs designed to perform the functions described in "PART 2 CONTROL DETAILS
AND SETTING" are installed in the "positioning control operation programs" described in
Section 7.3.2. (To monitor control, add a necessary monitor program according to the

system. For monitor items, refer to "Section 4.5 Monitor Data List".)

7.3.1

General configuration of program

The general configuration of the "positioning control operation program" is shown below.

Set using the
GX Configurator-PT

Start of program creation

Parame,”er and

Set using the sequence program

v

Parameter and data setting program

Initialization program

Refer to Section 7.5.1.

v

Start method setting program

Refer to Section 7.5.2.

o

Start program

Refer to Section 7.5.3.

B

welboud uonesado |o1juod Bujuonisod

JOG operation program

Refer to Section 5.7.

<

Sub program

Refer to Section 7.5.4.

]

Stop program

e

Counter function program

Completion of program
creation

&

7.3 Creating a Program

7.3.1 General configuration of program
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7.3.2 Positioning control operation program z

5

o

The following are individual programs which comprise the "positioning control operation 'g

programs”. When creating a program, refer to each section of the corresponding program §

and "Section 7.4 Positioning Control Program Examples" and create an operation program o
according to the positioning control system. (The following programs are numbered.

Create programs in order of the numbers is recommended.) _

o

&

o

q s )

28

n O

Set using the sequence program

Parame.”er and (TO instruction)

data are..... Parameter and data
setting program

Set using the

GX Configurator-PT No. 1 .
Parameter setting program
No.2 « When not carry-
OPR parameter setting program ?gng'gtl",(t)hF;;ROPR
data do not need :
to be set. .

No.3 Parameter and data setting

program for counter
No.4
Positioning data setting program I

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING
CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

e Initialization program
No.5

Programmable controller CPU * .
READY signal [YO] ON program Required

UTILITY PACKAGE
(GX Configurator-PT)

Not arried out

No.6
Carried out OPR request OFF program |
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Continued from previous page

R [ S}ggrg:ﬁth‘)d setting | . | * Programs needed to exercise
. : "OPR control" and "Positioning
control"
No. 7
Start method setting program
e [ Start program .
No. 8 e :
Positioning control start program :
A e EEEEEsEEEsEEsEEEsEsssEEsenss | snssssssnssEssens JOG operation program|.. : %rggzrger;:ﬁggg to exercise
No. 9
JOG operation program
E. ---------------------------------------------- Sub program --: . F’rograms added aCCOFding to
the control exercised
: Create as necessa
No. 10 : ( )
Speed change program :
No. 11 :

Error reset program :
........................................................................ ;
e EETTTT Stop program |,

H * Program designed to stop
: control
No. 12 Stop program
e A A AR A A A AR A A R RN E R EEA
Continued on next page
7 -11 7.3 Creating a Program
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From previous page

s sssssssssssssssesssssssss=====sssssa«| COUNterfunction program | .

No.13
Count operation program |
No.14 « p ded when using th
Count coincidence process program rogram needed when using the
coincidence detection function
No.15 . * Program needed when using the preset
Preset execution program
No.16 .
Overflow detection process programf| * Program needed when using the counter
function with linear counter

Completion of program
creation

7.3 Creating a Program 7 -12
7.3.2 Positioning control operation program

SYSTEM
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7.4  Positioning Control Program Examples

This section describes the examples of positioning control program for "Axis 1".

(mm- [No.1] to [No.4] parameter and data setting program ---------=== -

* When setting the parameters or data with the sequence program, set them in the QD72P3C3 using the TO
instruction from the programmable controller CPU. (Carry out the setting while the programmable controller CPU
READY signal (YO0) is OFF.)

* When setting the parameters or data with GX Configurator-PT, programs for [No.1] to [No.4] are not necessary.

No.1 Positioning parameter setting program
Si402
o— [DMOvP  K100000000 Do ]
1 scan ON Software
after RUN stroke

limit upper
limit

[DHOVP K-100000000 D2 T
Software
stroke

limit lower
limit

[ Ko D5 ]

Current feed
value during
speed
control

[owovP  K100000 D6 ]
Speed limit
value

[owove— Kioo D8

Bias speed
at start

[Wove K100 D10 1
Positionig
complete
signal

output time

[vove K2 DI 1

Deviation
counter
clear signal
output time

[MOVP K1 D13 ]-
Current feed
value, count
value
simultaneous
change
function

[Top HO Ko Do K14 1

Software

stroke

limit upper
limit

7 -13 7.4 Positioning Control Program Examples
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L
=z
=
j—
No.2 OPR parameter setting program 8
SKA02 -
50—|_ I [MDVP KO D20 ]- 8
h scan ON OPR 9
after RUN method x
o
[MOWP KO D21 1
OPR %
direction =
&
=3
i
P4
[DMD\"P KO D22 ]- g o)
OPR n O

address

[DMOVP  K20000 D24 I

OPR
speed

SPECIFICATIONS
AND FUNCTIONS

[owow  KI0GO D26 1

Creep
speed
5
Lo
aZ
[MDVP K1000 D28 I ) = 6'
ACC/DEC 2 8 £
time at OPR |<£ nZ
<00
[a )&}
[Top HO K20 D20 K3 1
OPR
method

PROCEDURES AND
SETTINGS BEFORE
OPERATION
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No.3 Counter parameter, data setting program

SMA02
93— | [DMOVP KO D30 ]-
1 scan ON Ring counter
after RUN upper limit
value
[DMOVP KO 02}
Positioning
range upper
limit value
[Move  KI N34 )
Coincidence
detection
setting
[MDVP K1 D35
Count value
at OPR
[T(P HO K30 D30 K6 ]-
Ring counter
upper limit
value

[DMO\!’P K2500 D60
Preset value
setting

[DM[)\'P K1000 D&2
Coincidence
detection
point setting

[TO HO K60 D60 K4 1
Preset value
setting
[SET Mo ]-
Initial data
setting
complete

7 -15 7.4 Positioning Control Program Examples
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L
=z
No.4 Positioning data setting program 5
(1) 1-axis linear control setting 'é
$41402 . T
1| [P Ko DEN ! S
1 scan ON Operation o
after RUN pattern 8
(Position o
control)
r
[vove  Ki D31 i
Control z
method )
(Position 2
control) DD:
=0
i
[MUVP K1000 pgz g %
ACC/DEC wn O
time
(Position
control)
r 22
{ DMOVP K30000 D34 ]- o) %
Command [
speed S &)
(Position = %
control) o
Do
oz
n <
[DMDVP K250000 D36 1
Positioning
address/
movement
amount
(Position %
(2) Speed control setting control) LDI. %
SMa02 w= 5'
195— | [ Ko piod 7} 7209
1 scan ON Operation |<£ 5 E
after RUN pattern <00
(Speed [a N N&)
control)
[vove K3 Dol i S
Control <O
method & "Lh
(Speed o=z
control) 8 8 o
Wz
O
r O w
| VOvP K1000 D102 ]- ¢ w %
ACC/DEC Lw
time
(Speed
control) -
[
L
ok
[DMDVP K40000 D104 ]- § %
Command (&) 5
speed a2
(Speed > 5
control) = (&)
=3
(3) Current value change setting D) =
$M402 7
ae— | [MOwP Ko D110
1 scan ON| Op:ration
fter RUN pattern [0)
o (Current B z
value change) % (Z)
=
z0
[vow K5 DIl e
Control O
method x O
(Current 0 L

value change)

[DMUVP K300000 D116
Positioning

-
address/ o
movement |n_:
amount P4
(Current 8
value change) x

o

(]
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No.5 Programmable controller CPU READY signal [YO] ON program

(MO contact is not needed when GX Configurator-PT is used to set the initial setting of parameters and data.)

MIELSEC [ eries

5403 o X1
21— | {} F
1scan OFF |Initial data [Axis/CH 1 -
after RUN  setting error
completion |occurrence
signal
X
Module
READY
signal
No.6 OPR request OFF program
X20
320— | R
OPR request
OFF ’
command
M2 ] X0G
M | 4F F {SET
OPR Axis 1 - Axis 1 start
request OFF positioning  complete
command  start signal  signal
pulse
M3 o\
45— | [haD 679 H2
OPR Status
request OFH
command
storage
[< D20 KO 7 [SET
OPR request
flag
{RsT
ull
58— | [MowPe K
OPR
request OF
command
0¥
= 655 Ko 1 [RsT
OPR request
OFF
command

(Y0 ).
Programmable
controller

CPU READY
signal

2

QPR request
OFF
command
pulse

W3 ]-
QPR request
OFF
command
storage

Dizo
OPR request
flag

i

OPR request
OFF
command

M3

OPR request
OFF '
command
storage

U
G54 }
OPR flag

OFF request

] -}
OPR request
OFF

command

7 -17
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L

z

No.7 Start pattern setting program r_'
(1) Machine OPR control 8
X21 =

368—| I [MD\"P K3000 D56 ]- 8
machine Start o
OPR method o
control g
command

. (2) Fast OPR control
X22 U0\

403— } EWAN) G79 H2 D120 ]- %
Fast OPR Status OPR request =
control flag <
command DD:

=0
i
nZZ
>0
[= D120 KO ] [SET M4 w O
OPR Fast OPR
request control
flag command
nw
ZZ
©0
[MD\"P K3001 D56 ]- '<T: =
Start method O LZJ
=
Do
oz
n <
[SET W& :|-
Fast OPR
control
command 1
storage 8 10)
oz
(3) 1-axis linear control % % 6’
%23 SEE

4320— | [MD\"P KO D56 ,‘E 4
1-axis Start method 08
linear
control
start
command ouw

Zx
[Tr HO K0 D%0 KB 1 o
Operation HI:J g =
pattern Sno
(Position DOE
control) 8 =z &E
oLy
(4) Spe;;:ontrol xwno
45— | [MDVP KO D56 ]'
Speed Start method

control o
start I(JDJ o
command § S
5¢E
23
[TEP HO K30 D100 K& ]' > “g
Operation Eo

_
pattern = >
(Speed 59
control) 7

. (5) Current value change
X25

O]

469—] | [MovP KO D56 1 oz
Current Start method nZ
value =) E
change ==
command é 8

oo
o
x O
{Top HO K30 D110 Ka 1 oL

Operation

pattern

(Current

value

change)

OPR CONTROL
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(6) Turning OFF fast OPR control command and fast OPR control command storage

(When not using fast OPR)
X21
488—| I

Machine
OPR
control
command

X23

[RsT

— |
I
1-axis
linear
control
start
command
R
Speed
control
start
command

X25
Current
value
change
command

|
Pdsifioning
control
start
command
storage

No.8 Positioning control start program

547—

(M4 and M5 contacts are not needed when fast OPR control is not carried out.)
M8 contact is not needed when JOG operation is not carried out.)
X26

[RST

Positioning
control
start signal
command

v

M4 X0

X8

[ALs

W6 Y8 X0G
526—| I LA I_,IF
Positioning Axis 1 Axis 1
control positioning start
start start signal complete
lcommand signal
pulse

i
638— |

LA
rdl
JOG

operation
flag

L& |1
rd 11
Fast OPR Module

control READY
command signal

Ma s}

Fast OPR Fast OPR

control control

command command
storage

L4
)
Axis 1 BUSY
signal

Positioning
control
start
command
storage

THovP

[SET

D56

Start
method

[SET

Ya X6 X8
643— | || L

[RsT

[RST

Axis 1 Axis 1

positioning start

start signal complete
signal

signal

Axis 1 BUSY

MIELSEC [ eries

4 ki
Fast OPR
control
command

L] ]-
Fast OPR
control
command
storage

Ll ]-
Positioning
control start
command
pulse

m ji
Positioning
control start
command
storage

uo\

G56 ]-
Start
method

Y8

Axis 1
positioning
start signal

ni
Positioning
control start
command
storage

Y8

Axis 1 ;}
positioning
start signal

7 -19
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No.9 JOG operation program

8 Lo\
it JF [DMOVP K&000 G40
JOG JOG
operation speed
flag
Lo\
[MDVP K1000 G42
JOG
ACC/DEC
time
X2i X0 X8
673— | | | 1 ,rSET its3
Forward | Module Axis 1 BUSY JOG
run JOG |l READY signal operation
command | signal flag
X28
Reverse
run JOG
command
X271 X28
678 t }‘r ,rRST a8
Forward Reverse JOG
run JOG  run JOG operation
command command flag
X271 e YOD
81— —— ——+F (Yoo
Forward JOG Reverse Forward
run JOG operation run JOG run JOG
command flag start start
signal signal
X28 e YOG
aes— | | +F (YD
Reverse  JOG Reverse Reverse
run JOG  operation  run JOG run JOG
command flag start start
signal signal

]

X

X

>

>

MIELSEC [ eries

7.4 Positioning Control Program Examples
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No. 10 Speed change program
X29
689— | A 5 Mg
Speed Speed
change change
command command
pulse
g X2
07— | Il TSET W10 I
Speed Axis 1 BUSY Speed
change signal change
command command
pulse storage
Mo
Ho— | [DMDVP K2000 D30
Speed Speed
change change
command value
storage
[MU\I'P K1000 A2
ACC/DEC
time at
speed
change
[MUVP Ki D34
Speed
change
request
[TEF HO K50 D50 K& ]-
Speed
change
value
Ui
[= G54 Ko 1 TRST W10 i
Speed Speed
change change
request command
storage
No.11 Error reset program
X Lo\

28— | [ MovP G D
Axis/CH1 Axis/CH  Axis/CH
error error code error code
occurrence
signal

X2A

50— | {FLS M i
Error reset Error reset
command command

pulse
i1 X

'1'53—| I I I [SET Yi
Error reset Axis/CH1 Axis1/CH1 -
command error error reset
pulse occurrence signal

signal
Y1 X1

56— | 14 {RST Y1
Axis1/CH1 Axis/CH1 Axis1/CH1 .
error reset error error reset
signal occurrence signal

signal
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L
z
|
=
=)
No.12 Stop program o
X2B 5
759— | [PLS M2 ]- =)
Stop Stop 8
command command x
pulse o
w2 X8
75— | | | [SET Y4 ]-
Stop Axis 1 BUSY Axis 1 z
command signal stop signal o
pulse 'Z
14
=3
X2B X3 E o
T8 T [RST Y4 ]- nZ
Stop Axis 1 BUSY Axis 1 e
command signal stop signal

No. 13 Count operation program

X0 X6 22
w1 | | } [SET YI6 1 (e)e]
Module Count Count 'Z '6
READY  operation enable Oz
signal start command =2
command signal 8 o
oz
0 2D DX
a00— | I} RST  YIG 1
Module ~ Count Count
READY  Operation enable
signal stop command
command signal x
@]
%0 Y2E =9
803— | | } {DFRO HO K74 D74 K1 1 Wz
Module ~ Count Count 802
READY Vvalue value =t E
signal read s 8 o
command [a )&}

No.14 Count value coincidence process program

X0 X1a Yi4
10— | } H (Y40 3 ow
Module CH1 count CH1 Coincidence <Z( %
READY | value coincidence detection [y
signal coincidence Signal reset LED w g
signal command QD: 5 %
Q0E
X158 XoF Hzs
i t [SET Y14 ] OF w
CH1 count Count value CH1 EDL: % %
value coincidence coincidence
coincidence clear signal reset
signal command command
X15 Y14 wh
L Ly ]} [RST Y14 ] Ol
o
I CH1 count CH1 CH1 § ]
value coincidence coincidence (@] 5
- coincidence Signal reset signal reset E (=)
signal command command > i‘E
o
Eo
No. 15 Preset execution program [ é
o=

a— | - - H Q‘]S N b 7
Module Preset CH1
READY command preset
signal command a (ZD
No.16 Overflow detection process program w=
[}
X0 U\ 59
862—| I ,rWAN) G719 HB DI21 ]- = %
Module Status Overflow é o)
IREADY occurrence oo
i fla ox
signal g o)
0o L.
<& D121 KO ] {Ya1 b
Overflow Overflow
occurrence occurrence
flag confirmation —
LED 9
=
P4
872 [mo ] 8
[1g
o
(]
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7.5  Program Details

7.5.1 Initialization program

(1) OPR request OFF program

This program forcibly turns OFF the "OPR request flag" ([Md.7 | Status: b1) which is
ON.

When using a system that does not require OPR control, configure the program to
cancel the "OPR request" executed by the QD72P3C3 at the power is turned ON.

m Data requires setting
Set the following data to use the OPR request flag OFF request.

Setting item Setting value Buffer memory address

ing i ing valu

° ¢ (s 1| Ais 2] Axis 3.
OPR request flag OFF

1: Turn OFF the OPR request flag 55 155 255
request

*  For details of the setting contents, refer to "Section 4.6 Control Data List".

mOPR OFF request timing chart

ON
Programmable controller CPU
READY signal (Y0) OFF

ON
Module READY signal (X0) OFF

ON

OPR request flag[ Status : b1] OFF
Cd .4| OPR request flag OFF request 0 ><1 ><0

Figure 7.1 OPR OFF request timing chart

7 -23 7.5 Program Details
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7.5.2 Start method setting program

This program is designed to set a control to be performed out of "OPR control" or
"Positioning control".

m Data requires setting
Set "[Cd.5 |Start method" according to the control to be started.

Buffer memory address

[Axis 1 [ Axis 2 | Axis 3

Setting item Setting value

0: Positioning control
Start method 9000: Machine OPR control 56 156 256
9001: Fast OPR control

*  For details of the setting contents, refer to "Section 4.6 Control Data List".

7.5 Program Details 7 -24
7.5.2 Start method setting program
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7.5.3 Start program

This program is designed to start OPR control or positioning control using the positioning
start signal (Y8 to YA). (For details of OPR control and positioning control, refer to
CHAPTER 8 and CHAPTER 9.)

positioning, insert XC as an
interlock so that positioning is
started after Y8 is turned OFF
; and XC is turned OFF.

i
Buffer memory i Drive unit
i
|
E
i Positioning data
L : is started
> B
Programmable 56 :
controller CPU :
i
1
i
i
|
1/0 signal i
é * : When starting positioning with
8 ; the scan after the completion of
|
I
i
i

1) Set "[Cd5 | start method" according to the control to be started. (Positioning control in the above
example)

2) Enter the positioning start signal (Y8).

3) Positioning control is started.

Figure 7.2 Procedures for starting control (for axis 1)

m Starting condition

To start the control, the following conditions must be satisfied.

In addition, the necessary conditions must be incorporated in the sequence program so
that the control does not start when the conditions are not satisfied.

Device

Signal name Signal status ﬁ
2 3

Programmable controller ON Programmable controller Y0
CPU READY signal CPU prepared
Module READY signal ON | QD72P3C3 prepared X0
. Axis/CH error
Interface signal : OFF | No error X1 | X2 | X8
occurrence signal
Axis stop signal OFF | Axis stop being OFF Y4 | Y5 | Y6
Start complete signal OFF | Start complete being OFF | XC | XD | XE
BUSY signal OFF |QD72P3C3 not operating X8 | X9 | XA

7 -25 7.5 Program Details
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m Operation when starting

(1) When the positioning start signal (Y8 to YA) is turned ON, the start
complete signal (XC to XE) and BUSY signal (X8 to XA) turn ON, and the
OPR control or positioning control starts. It can be seen that the axis is
operating when the BUSY signal is ON.

PRODUCT OUTLINE

(2) When the positioning start signal (Y8 to YA) is turned OFF, the start
complete signal (XC to XE) also turns OFF. When the positioning start
signal (Y8 to YA) remains ON even after OPR control or positioning
control is completed, the start complete signal (XC to XE) remains ON.

CONFIGURATION

SYSTEM

(3) If the positioning start signal (Y8 to YA) is turned ON again while the
BUSY signal (X8 to XA) is ON, "Start during operation"” warning (warning
code: 10) occurs.

SPECIFICATIONS
AND FUNCTIONS

(4) The process taken when positioning control is completed is as follows.
» On completion of positioning control, the BUSY signal (X8 to XA) turns OFF and
the positioning complete signal (X10 to X12) turns ON.

However, the signal does not turn ON when "[_Pr6 |Positioning complete signal g

output time" is 0. é % »
« After the "[_Pr.6 | Positioning complete signal output time" has elapsed, the é’g%

positioning complete signal (X10 to X12) turns OFF. '§§§

——

PROCEDURES AND
SETTINGS BEFORE
OPERATION

Positioning start signal
(Y8 to YA) CFF

Start complete signal
(YCto YE) a°F i
N
BUSY signal
(X8 to XA) gF 7

N
Positioning complete ﬁ
signal (X10 to X12) &F

UTILITY PACKAGE
(GX Configurator-PT)

N

Figure 7.3 ON/OFF timing of each signal at the start of positioning control
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EIPOINT

The BUSY signal (X8 to XA) turns ON even when position control of movement
amount 0 is performed. However, since the ON time is short, the ON status may
not be detected in the sequence program. (The ON status of the start complete
signal (XC to XE) and the positioning complete signal (X10 to X12) can be
detected in the sequence program.)

mstart timing chart
The timing charts for starting each control are shown below.

(5) Machine OPR control start timing chart

\

t
|
dog !
I
Zero signal
I
I

Positioning start signal
(Y8 to YA)

W

Programmable controller CPU Ff
READY signal (YO0)

/

|
— |

N
Module READY signal (X0) GFF A

Start complete signal
(XC to XE)

2
s

TL

9

—

£ |
2

BUSY signal
(X8 to XA) (

Axis/CH error occurrence

=

signal (X1 to X3) i \ /
[Cd.5] Start method ><9000 \ ! / |

| |

1 O\l |
OPR request flag °F
([Md.7]Status: b1) i !

| I AN
OPR complete flag OF i

(Md.7]Status: b2)

Figure 7.4 Machine OPR control start timing chart
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e
Positioning start signal CFF |
(Y8 to YA) . |
N 1 |
Programmable controller CPU _OFF ' |
READY signal (YO) ol ! !
Module READY signal (X0) aF E :
i N |
Start complete signal OF i ﬂ
(XC to XE) i |
1 m I
BUSY signal GF
(X8 to XA)

Axis/CH error occurrence FF

><9001

Start method

signal (X1 to X3) '

Figure 7.5 Fast OPR control start timing chart

(7) Positioning control start timing chart

X o

Start method

: |
I ! LN |
Positioning start signal T
(Y810 YA) aFF - 7\\ Ai
Programmable controller CPU 7 |
READY signal (YO0) GFF ! !
N ! :
Module READY signal (X0) _CF & o \K
Start complete signal 1
(XC to XE) FE ' N ; R
BUSY signal (X8 to XA) aF \T
| |
Positioning complete signal  f | f
(X10 to X12) 1 !
i ‘
Axis/CH error occurrence | 1
signal (X1 to X3) aF ! !
| l

Figure 7.6 Positioning control start timing chart
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POINT
For positioning control and OPR control, multiple axes can be started
simultaneously. In this case, turn ON the positioning start signal (Y8 to YA) of the
target axes within the same scan.

(However, after multiple axes have been started simultaneously, they cannot be
stopped simultaneously.)

7 -29 7.5 Program Details
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754 Auxiliary program

Speed change program

This program is used to change the speed within "[Pr4_|Speed limit value" range during
the constant speed of the speed control and JOG operation.

Set the new speed in "[Cd.T INew speed value". The speed is changed according to
"[Cd.3 ]Speed change request".

The ACC/DEC time when the speed is changed is the value set in "[.Cd.2 JACC/DEC time

at speed change".
(For details of the speed change function, refer to "Section 11.3 Speed Change Function".)

m Data requires setting
Set the following data.

Buffer memory

. . address

Setting item Setting value - -
Axis | Axis

2 3
50 | 150 | 250

Cd.1 2000pulse/s

New speed value p 51 | 151 | 251
[Cd2 ] ACC/DEC time at speed change | 1000ms 52 | 152 | 252
Speed change request 1: Speed change requested 54 | 154 | 254

*

For details of the setting contents, refer to "Section 4.6 Control Data List".

m Speed changing timing chart

\
‘ /‘xi\ |
bositioninn start sianal | ON : : L
ositioning start signa ! ! ! i
(Y8'to YA) OFF - T\: : : : ﬂ%—
Programmable controller CPU i i i 3 i
READY signal (Y0) OFF ! | | Y
ON l , . ! l

| ] | j |
Module READY signal (X0) OFF ! ! | | \K

s - : —
Start complete signal ' 1 i | 1
(XC to XE) R ! ON ‘ | v
BUSY signal (X8 to XA) OFF \ﬁ i E !
Positioning complete signal 1 | | i |
(X10 to X12) OFF s : : -
Axis/CH error occurrence OFF | | 1 i !
signal (X1 to X3) ; " T ON
Axis stop signal (Y4 to Y6) OFF | ! ! |

i i i l
New speed value X : 2000 |
Speed change request i 0 >®:< i 0 |

Figure 7.7 Speed changing timing chart
7.5 Program Details 7 -30

7.5.4 Auxiliary program

PRODUCT OUTLINE

CONFIGURATION

SYSTEM

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING

CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

N

(O]
az

z
85

2
2%
¥ O
oo
o
e}
o w

OPR CONTROL




SEQUENCE PROGRAM USED FOR POSITIONING
CONTROL ME&@E@Eseries

7.6 Program Example when the Coincidence Detection Interrupt
Function is Used

This section describes a program example to start an interrupt program upon detecting
coincidence of coincidence detection point No.1 of channel 1.

(1) Interrupt pointer setting
Set the values at [PLC parameter] - [PLC system] - [Intelligent function module
setting] - [Interrupt pointer setting] in the [Project data list] on GX Developer.
Set the values for this program example as shown below.

Intelligent function module interrupt pointer setting E|

PLC side Intelli. module side =
Interrupt pointer | [nterrupt painter
Start Mo Mo.of module Start [/0 Mo, Start Sl Mo |

a0 1 0000| 0

#3@@*#*######-‘&#

Check | End Cancel

(2) Program example
An interrupt must be enabled using the IMASK instruction before using an interrupt

pointer.
<Enabling 150 interrupt>
&
LD |
5I4;[12 .
— | [Mov H4 D103 ]
[IMask D00
{El I
L QD72P3C3 program i
[FEND 1
<Interrupt programt>
150 |
— Interrupt program —
[IRET i
| {END ]

7 -31 7.6 Program Example when the Coincidence Detection Interrupt Function is Used



PART 2 CONTROL DETAILS
AND SETTING

PART 2 consists for the following purposes (1) to (3).

(1) To Understand the operation and restrictions of each control
(2) To perform the required settings in each control
(3) To deal with errors

The required settings in each control include parameter setting, positioning data setting, and control
data setting by the sequence program.

Make the settings while referring to "CHAPTER 4 DATA USED FOR POSITIONING CONTROL".

In addition, when creating a sequence program required for each control, refer to "CHAPTER 7
SEQUENCE PROGRAM USED FOR POSITIONING CONTROL" and consider the entire control
program configuration.

CHAPTER8 OPRCONTROL .. ... ... . . i 8-1t08-12
CHAPTER9 POSITIONING CONTROL . ... ... ... . ... . .. 9-1t09-15
CHAPTER10 JOG OPERATION. . .. ... .. 10-1t010-7
CHAPTER11 AUXILIARY FUNCTION .. ... . ... . . 11-1to11-16
CHAPTER12 COUNTER FUNCTION. .. ... ... ... 12-1t012-15
CHAPTER13 COMMON FUNCTION . ... ... ... ... ... .. . .. . ... 13-1t0 13-4
CHAPTER14 DEDICATED INSTRUCTIONS . .. ...... ... ... ... ...... 14-1t014-14

CHAPTER15 TROUBLESHOOTING ............ ... ... . ... ... ...... 15-1t0o 15-22
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CHAPTER8 OPR CONTROL

This chapter describes details of the QD72P3C3 OPR control.

8.1 Outline of OPR Control

8.1.1

Two types of OPR control

"OPR control" is control to establish a position (=OP) which is to be a reference when
performing positioning control.
This control is used to return a mechanical system at any position other than the OP to the

OP when the QD72P3C3 issues "OPR request*" such as at power-ON or after positioning
control stop.

The QD72P3C3 defines the following two control types as "OPR control" in the sequence
of OPR operation.
These OPR controls can be performed by setting "OPR parameter”, "9000" or "9001" to

"[Cd.5 |Start method", and turning ON the positioning start signal (Y8 to YA).

Establishing a positioning control OP "Machine OPR control" ([Cd.5 ] Start method: 9000)
Performing position control toward the OP | "Fast OPR control" ([Cd.5 ] Start method: 9001)

*  "Machine OPR control" must be performed before performing "fast OPR control".

mWhen OPR control is not needed

In the system that does not require OPR control, setting "1" to "[Cd.4 |OPR request flag
OFF request" forcibly turns OFF "OPR request flag" (LMd.7 JStatus: b1).

When OPR control is not performed, operation starts using the position at power-ON
(IMd.1]Current feed value) as "0".

*  Also, the "OPR parameter ([Pr.10] to [Pr.151)" must all be set to the default values or the values that
will not result in an error.

OPR request*
In the following cases, the QD72P3C3 is required to turn ON "OPR request flag"
(IMd.7 |Status: b1) and perform machine OPR control.

» At power-ON

» At machine OPR control start
The "OPR request flag" turns OFF and the "OPR complete flag" (L(Md.7 |Status:
b2) turns ON when the machine OPR control is performed and is completed
normally.

8.1 Outline of OPR Control 8-1
8.1.1 Two types of OPR control
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Machine OPR Control

8.2.1 Outline of the machine OPR operation

EIIMPORTANT

(1)

()

®)

Always set the OP in the same direction as viewed from any position in the
workpiece moving area (set the OP near the upper or lower limit of the
machine).
Correctly set the OPR direction so that it can be the same direction with the
workpiece traveling direction to the OP.
When the following two conditions are satisfied, the axis continues operating
at the OPR speed since near-point dog is not detected at machine OPR
control start.
» Machine OPR control is started at the position where the near-point dog
is OFF.
» The near-point dog does not exist in the OPR direction as seen from the
machine OPR control start position.

In this case, perform JOG operation to move the axis to the position where the
near-point dog exists in the OPR direction and the near-point dog is OFF.
(For details of JOG operation, refer to Chapter 10.)

mMachine OPR control operation

In machine
OP.

OPR control, near-point dog and zero signal are used to establish a machine

None of the address information stored in the QD72P3C3, programmable controller CPU
or drive unit is used at this time.
After the machine OPR control, mechanically established position is regarded as the "OP",
reference for positioning control.

The method for establishing "OP" by a machine OPR control depends on "[Pr.10 JOPR

method".

The following describes the operation when starting machine OPR control.

1)

The machine OPR control is started.

The operation starts according to the direction and speed set in the OPR parameter
([P0l to [Pris)).

The "OP" is established by the method set in "[P.10]OPR method", and the axis stops.
AiRefer to Section 8.2.3 and Section 8.2.4.)

If "a" is set as "[Pr12]OP address", "a" will be stored as the current position in the

"[Md.1 ]Current feed value" which is monitoring the position.

The machine OPR control is completed.

For details of OPR parameter, refer to "Section 4.2 Parameter List".

8.2 Machine OPR Control
8.2.1 Outline of the machine OPR operation
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3NITLNO 1ONA0Hd

"[Pr12]OP address" is a fixed value set by the user.

A op

1l —

Machine OPR control

Near-point dog

NOILVHNOIINOD SNOILONNA ANV TOYLNOD NOILVH3dO (1d-10peanByU0D XO) ONINOILISOd HO4 Ffo) TOYLNOD ¥dO

Figure 8.1 Example of a machine OPR control
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8.2.1 Outline of the machine OPR operation
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OPR method for machine OPR control

This machine OPR control specifies a way to establish machine OP (method for judging
the OP position and machine OPR control completion) according to configuration and
application of the positioning control system.

The following table shows the two methods that can be used for this OPR method. (The

OPR method is one of the items set in parameter. It is set to "[Pr.10 |]OPR method" in OPR
parameter.)

OPR method Description

Deceleration starts when the near-point dog turns from OFF to ON.

(The axis decelerates until it reaches at "[Pr.14 ICreep speed".)
Near-point dog method The axis stops on detection of the first zero signal (signal output for
one pulse per one rotation, e.g. Zero signal output from the drive unit)
after the near-point dog turns from ON to OFF, and on completion of
the deviation counter clear output, machine OPR control is completed.

The stopper position is defined as the OP.

The axis starts at "[Pr.14]Creep speed" from the beginning, and is
brought into contact with the stopper to stop.

Stopper 3 After stop, when the deviation counter clear output is completed after
zero signal (signal which detects that a workpiece contacts against a
stopper, and then is output) detection, the machine OPR control is

completed.

m Wiring of signals required for each OPR method

OPR method i
Near-point dog method Stopper 3

Zero signal (PGO) (@) O
Near-point dog signal (DOG) O -
Deviation counter clear (CLEAR) @) (@)

O: Wiring required - : Wiring not required

Creep speed

The speed is quite slow. The stopping accuracy is poor when the axis is suddenly
stopped from high speed. Therefore, the axis must be switched to low speed. Set
this speed to "[Pr.14 |Creep speed".

8.2 Machine OPR Control
8.2.2 OPR method for machine OPR control
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8.2.3 OPR method (1): Near-point dog method

The following describes an operation outline of the OPR method "near-point dog method".

(1) Operation chart

By turning ON the positioning start signal (Y8 to YA), machine OPR control is started.
1) | (Acceleration starts in the direction set in "[Pr11]OPR direction" and at the time set in "[Pr.15 ]ACC/DEC time at OPR",
and the axis moves at "[Pr.13]OPR speed".)
2) | Near-point dog ON is detected and deceleration starts at the time set in "[Pr.15 JACC/DEC time at OPR".
3) The motor decelerates until it reaches to "[Pr.14 ]Creep speed", and then starts moving at the creep speed.
(During deceleration, the near-point dog must be ON.)
On detection of the first zero signal after near-point dog OFF, the pulse output from the QD72P3C3 stops immediately and
4) |the "deviation counter clear output” is output to the drive unit.
(Set "deviation counter clear signal output time" to [Pr.7 1))
5) After the "deviation counter clear output" is output, the OPR complete flag ((Md.8 | Status: b2) turns from OFF to ON
and the OPR request flag ([Md.8 |Status: b1) turns from ON to OFF.
v
A Deceleration at the near-point dog ON
[Pr13] OPR speed
Creep speed
>

. with the zero signal,
Zero signal J %?aet'gqr?tor r tolerance may occur at the
! ! machine OPR control stop
! position by one rotation.
OPR control start (Positioning
start signal: Y8 to YA) !
1ON |
OPR request flag
(IMd.7] Status: b1) OFF ! ;
OPR complete flag E E
([Md.7] Status: b2) ' ' \
Deviation counter clear : I
output ! I_r
' —»r—<—[Pr.7 | Deviation counter clear
: : output time
Md.4] Axis operation status Standby>:< During OPR >:< Standby
Md.1] Current feed value Unfixed X Moved value is stored. >I< Pr.12] OP address

4):5)
1 Adjust the near-point dog
. i OFF position as close as
Near-point ON ' possible to the center of
dog . the zero signal HIGH level.
| / . If the near-point dog OFF
: position coincides

Figure 8.2 Machine OPR control in near-point dog method

8.2 Machine OPR Control
8.2.3 OPR method (1): Near-point dog method
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(2) Restrictions
A pulse generator with a zero signal is required. When using a pulse generator
without a zero signal, provide a zero signal outside.

(3) Precautions during operation

(a) In OPR control, if a zero signal is ON when the near-point dog turns from ON to
OFF, an error occurs.

(b) The near-point dog must be ON during deceleration from "[Pr.13 JOPR speed" to
"[Pr.14 |Creep speed".
The following chart describes the operation when the near-point dog turns OFF

before deceleration to "[Pr.14 |Creep speed".

L / Deceleration at the near-point dog ON
OPR speed ------------
Creep speed -----ff-----=----------omonn-

After deceleration to the

creep speed, the axis returns
to the near-point dog ON area,
and OPR is performed again.

Near-point
oo

Zero signal |_|
o ON :

OPR control start (Positioning
start signal: Y8 to YA) OFF "

{ON .
OPR request flag
(Md.7] Status: b1) OFF | :
OPR complete flag E E
(Md.7] Status: b2) : : \
Deviation counter clear : I
output , I_r

: Deviation counter clear

' ' output time
Axis operation status Standbe During OPR XStandby
Current feed value  Unfixed X Moved value is stored. Pr12] OP address

Figure 8.3 Operation when the near-point dog turns OFF before the axis reaches to the creep speed

8.2 Machine OPR Control
8.2.3 OPR method (1): Near-point dog method
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(c) The following chart describes the operation when the near-point dog is OFF and =

no near-point dog exists in the OPR direction at the start of OPR control. o)

3]

Deceleration starts when the upper 8

limit switch turns ON. 8

[Bc1z] OPR speed > o

[P=7Z] Creep speed —_— %

g

o

\ A =3

P Start point E o

: %) %

i ' %o
! 1

Near-point . : Upperlimit
After deceleration to the creep speed, dog M N switch
the axis returns to the near-point dog ON .
area, and OPR is performed again. 1
Zero signal

Figure 8.4 Operation when the near-point dog is OFF and no near-point dog exists in the OPR direction at the start of OPR control

SPECIFICATIONS
AND FUNCTIONS

(d) The following chart describes the operation when OPR is performed from ON
position of the limit switch in the OPR direction at the start of OPR control.

DATA USED FOR
POSITIONING
CONTROL

Creep speed

Start‘pyoint
1

Near-point
dog
Zero signal |

Figure 8.5 Operation when OPR is performed from ON position of the limit switch in the OPR direction at the start of OPR control

b

Upper Iimit
The axis returns to the switch
near-point dog ON area,

and OPR is performed.

S —— )
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(e) The following chart describes the operation when OPR is performed from the
near-point dog ON position.
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1

B
\

Near-point
dog

SEQUENCE
PROGRAM USED
FOR POSITIONING

(o)

———————=3

Zero signal

\_‘

Figure 8.6 Operation when OPR is performed from the near-point dog ON position
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8.24 OPR method (2): Stopper 3

The following describes an operation outline of the OPR method "stopper 3".
The "stopper 3" is effective when a near-point dog cannot be installed. (Note that the axis

operates at "[Pr.14 ICreep speed" from the start. Therefore, it will take time to complete the
machine OPR control.)

(1) Operation chart

By turning ON the positioning start signal (Y8 to YA), machine OPR control is started.

(The axis moves to the direction set in "[Pr.11]OPR direction" at "[Pr.14 Creep speed". At this time, a torque limit to
the motor is required. If torque limit is not set, the motor may be a failure at 2).)

2) The workpiece contacts against a stopper and stops.

After the stop, the pulse output from the QD72P3C3 immediately stops on detection of a zero signal, and the "deviation
3) counter clear output" is output to the drive unit.

(Set "deviation counter clear signal output time" to [ Pr7 1))
2) After "deviation counter clear output" is output, the OPR complete flag ((Md.8 |Status: b1) turns from OFF to ON

and the OPR complete flag ((Md.8 ]Status: b0) turns from ON to OFF.

Creep speed =

=y
~

N
~

Zero signal

Torque limit

ON

OPR control start (PositioningOFF
start signal: Y8 to YA) . :
1ON :

OPR request flag OFF
(Md.7] Status: b1)

OPR complete flag
(Md.7] Status: b2)

)

Deviation counter clear ' Lr

output ! .
! —»—<[Pr7] Deviation counter clear
! ! output time

Axis operation status Standbe During OPR XStandby

Md.1] Current feed value Unfixed X Moved value is stored. X Pr.12] OP address

Figure 8.7 Stopper 3 machine OPR control

8.2 Machine OPR Control
8.2.4 OPR method (2): Stopper 3
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z
(2) Restrictions 'é
'_
(a) Always set torque limit to the motor. §
If the torque limit is not set, the motor may be a failure when the workpiece 9
contacts against the stopper. -
(For torque limit, refer to the manual for the drive unit.)
(b) Use an external input signal as the zero signal. 5
5
. . . )
(3) Precautions during operation 5o
5z
(a) When the zero signal is input before the workpiece is stopped by the stopper, the %3

workpiece stops, and the stop position will become the OP.

SPECIFICATIONS
AND FUNCTIONS

Creep speed > I

Zero signal

Torque limit

DATA USED FOR
POSITIONING
CONTROL

OPR control start (PositioningOFF
start signal: Y8 to YA)

OPR request flag OFF
(Md.7] Status: b1) )

PROCEDURES AND
SETTINGS BEFORE
OPERATION

OPR complete flag
(Md.7] Status: b2)

=
w
ok
Deviation counter clear |_I/ § %
output 25
[ T (o]
—»—<—[Pr7 ] Deviation counter clear & =
! output time £S
1 - ! |
[Md.4] Axis operation status Standbyx During OPR X Standby E &
Md.1] Current feed value UnfixedX Moved value is stored. >'< Pr.12] OP address

Figure 8.8 When the zero signal is input before the workpiece is stopped by the stopper

SEQUENCE
PROGRAM USED
FOR POSITIONING

(b) If the axis is started during zero signal ON, "Zero signal ON" error (error code:
202) occurs.

(o)

—
o
o
-
P4
o]
&)
o
o
O

8.2 Machine OPR Control 8.9
8.2.4 OPR method (2): Stopper 3
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8.3 Fast OPR Control

8.3.1 Outline of the fast OPR control operation

mFast OPR control operation

In fast OPR control, positioning control is performed to "[Md.1 |Current feed value" stored
in the QD72P3C3 by machine OPR control.

By setting "9001" in "[.Cd.5 1Start method" and turning ON the positioning start signal (Y8 to
YA), fast OPR control performs position control at high speed without positioning data,
near-point dog, and zero signal.

The following describes the operation when starting fast OPR control.

1) |Set"9001" in "[Cd.5 IStart method" and turn ON the positioning start signal (Y8 to YA).

Position control is started to the OP address according to the OPR parameter ( to ) when machine

OPR control was performed.

3) The fast OPR control is completed.

OPR speed
Position established
by machine OPR
| Control
Creep speed | (OP)
1 I
| |
| |
Fast OPR control start
(Positionig start signal : Y8 to YA) | |
l l
| |
Axis operation  Standby X During fast OPR XStandby
status | I
C— 1
OoP

Position control to OP
—_—

Figure 8.9 Fast OPR control

8-10 8.3 Fast OPR Control
8.3.1 Outline of the fast OPR control operation



8 OPR CONTROL
MELSED [ ceries

m Precautions during operation

(a) Perform fast OPR control after performing machine OPR control and the machine
OP is established.
If fast OPR control is started without performing machine OPR control, "Machine
OPR not performed" error (error code: 203) occurs.

(b) In fast OPR control, "OPR complete flag" ([Md.7 |Status: b2) and "OPR request
flag" ((Md.7 ]Status: b1) do not change.

(c) On completion of fast OPR control, "[Pr.12] OP address" is not stored into "[Md.1 ]
Current feed value".

(d) If movement amount to the OP exceeds 268435455pulses, position control to the
OP is performed in every 268435455pulses with alternating between stop and
start.

i i Movement
Maximum Maximum amount

2.5ms 2.5ms 63129090
pulse
Movement amount Movement amount
268435455pulse 268435455pulse
| s T
-99999999 0
(Address at start) (OP address)

Figure 8.10 Fast OPR control when the movement amount is over 268435455pulses

8.3 Fast OPR Control 8-11
8.3.1 Outline of the fast OPR control operation

PRODUCT OUTLINE

CONFIGURATION

SYSTEM

SPECIFICATIONS
AND FUNCTIONS

DATA USED FOR
POSITIONING
CONTROL

PROCEDURES AND
SETTINGS BEFORE
OPERATION

UTILITY PACKAGE
(GX Configurator-PT)

SEQUENCE
PROGRAM USED
FOR POSITIONING

(o)

—
o
o
-
P4
o]
&)
o
o
O
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8.4 Count Value Selection Function at OPR

This function stores "[Pr.12]JOP address" to "[Md.3 |Count value" when OPR is completed.

To use this function, set "[Pr.19 ICount value selection at OPR" to "1: OP address set to
count value".

8 -12 8.4 Count Value Selection Function at OPR
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CHAPTER9 POSITIONING CONTROL

This chapter describes details of the QD72P3C3 positioning control (control functions
using positioning data).

(O]
z

|
62
=
nZ
[e)e]
oo

9.1  Outline of Positioning Control
8
g
"Positioning control" is a control using "positioning data" stored in the QD72P3C3. ﬁ
Position control, speed control, and current value change are performed by setting the 8
necessary items to the "positioning data". 9
Set the control method of "positioning control" to " Da.2 IControl method" in setting item of
the positioning data.
The following table shows controls which can be defined as "positioning control" by the
setting in "[Da.2 IControl method". &5
30
X2z
2D
<L
[ Da.2]
Positioning control Control Description
method
1-axis linear control o .
. o Performs positioning control from the starting address
Position control (1-axis linear | (ABS) . . . . =
o (current stop position) to the specified position using the xs
control) 1-axis linear control . i Ee
specified one axis. 29
(INC) 05
ow
Speed control
(Forward run) Continuously outputs pulses corresponding to the
Speed control . o g
Speed control "[Da.4 JCommand speed" set in positioning data. E
(Reverse run) =
[,
Current value Changes "[Md.1 ]Current feed value" to the address set in z
Current value change i 2
change positioning data. =
(&)
9.1.1 Data required for positioning control
2
The following table shows an outline of the "positioning data" configuration and setting 09
L
contents required to perform "positioning control". g%
@
okE
A2
Setting item Setting contents
. Select the type of operation pattern for positioning control to be performed. %
[ Da.1 | =
[D=.1]Operation pattern | - ¢ 5 Section 9.1.2.) S
Control method Set the control method defined for "positioning control". (Refer to Section 9.1.) %
Pos(;tl(t)nmg [Da.3 ] ACC/DEC time Set the acceleration/deceleration time for positioning control. §
ata =)
Command speed Set speed at control execution. o
'_
Positioning address/ | Set the value of set point, movement amount or current value change when
movement amount performing position control. (Refer to Section 9.1.3.)
* Setting contents from to differ in setting requirement and description, depending on
" Control method". (Refer to "Section 9.2Positioning Data Setting".)
x
[=)
Z
10}
o
o
<

9.1 Outline of Positioning Control 9 -1
9.1.1 Data required for positioning control
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9.1.2 Positioning control operation patterns

Depending on movement amount, positioning control has two operation patterns:
"positioning start (independent)" and "positioning start (continuous)".

Select the operation pattern at "[Da.1 JOperation pattern".

["[Da.1 ]Operation pattern" setting contents]

" Operation pattern” setting Setting contents
Select this item when performing positioning control whose movement
0: Positioning start (independent) amount is within 268435455pulses, regardless whether the system is

the absolute system or incremental system.

Select this item when performing positioning control whose movement
5000: Positioning start (continuous) |amount is over 268435455pulses, regardless whether the system is
the absolute system or incremental system.

Example 1: Performing positioning control whose movement amount is within
268435455pulses

When performing position control from -99999999 (address at start) to 150000000
(address at end) in absolute system, since the movement amount is 250000000pulses,

select "0: Positioning start (independent)" as "[Da.1 |Operation pattern".

Movement amount
250000000pulse
7 =

-99999999 150000000
(Address at start) (End address)

Example 2: Performing positioning control whose movement amount is over
268435455pulses

When performing position control from -99999999 (starting address) to 500000000 (end
address) in absolute system, since the movement amount is 600000000pulses, select

"5000: Positioning start (continuous)" as "[Da.1 ]Operation pattern".

*: The QD72P3C3 can output up to 268435455pulses at a time. When performing positioning control
exceeding the number of pulses that can be output, perform movement in multiple times as the

figure below.
M t t
Maximum 2.5ms Maximum 2.5ms Ggézrgggpljlsﬂeoun
Movement amount Movement amount
268435455pulse 268435455pulse
g
‘ 7 N
-99999999 500000000
(Address at start) (End address)
9 -2 9.1 Outline of Positioning Control

9.1.2 Positioning control operation patterns
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EIPOINT

« Positioning data of the QD72P3C3 is started by setting "0" to "[Cd.5 |Start
method".

* The BUSY signal (X8 to XA) turns ON even when position control of
movement amount 0 is performed. However, since the ON time is short,
the ON status may not be detected in the sequence program.

]
z

p
o2
EE
0nZ
oQ
o O

JOG OPERATION

AUXILIARY
FUNCTION

COUNTER
FUNCTION

COMMON FUNCTION

DEDICATED
INSTRUCTIONS

TROUBLESHOOTING

APPENDIX

9.1 Outline of Positioning Control 9 -3
9.1.2 Positioning control operation patterns
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The following two methods are available for commanding a position in control using

positioning data.

m Absolute system

A position based on the OP (absolute address) is specified and positioning control is
performed. This address is regarded as the positioning address. (The start point can be

anywhere.)
' ! ! - Start point
1 I I
' 1Address 100 | 7 End pint
Address 100 : ! 3
Adtress 150 | |
I
. | Address 300 |
Address 150 | |
-~
! | Address100 i
l l Address 150 l
' I
i l |
T T T
oP 100 150 300
(reference point)
Point A Point B Point C
1 Within stroke limit range |
r 1

Figure 9.1 Absolute system positioning control

m Incremental system

The position where the workpiece is currently stopped is regarded as the start point, and
positioning control is performed by specifying movement direction and movement amount.

Movement amount
-100

Movement amount
+100
Movement amount+100

Movement amount
+100

I
Movement amgunt - 150
Movement amount - 100

Movement amount+50
—

|
1
|
|
|
1
1
1
1
|
1
1
|
e
|
1
T
1
Py
1
|

T
oP 100 150

(reference point)
Point A Point B

Within stroke limit range

Point C

Figure 9.2 Incremental system positioning control

9.1 Outline of Positioning Control
9.1.3 Specifying the positioning address
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9.14 Checking the current value

m Values representing the current value

In the QD72P3C3, the following address is used as a value representing the position.
This address (current feed value) is stored in the monitor data area and is used in
monitoring such as current value display.

(O]
=z

|
62
EE
nZ
[e)e]
oo

*Value stored in "[Md.1 |Current feed value" -
Current feed | -The value is based on an address established with "machine OPR control". However, 8
value the address can be changed by current value change. %
*Update timing: 2.5ms o)
O
o)
-
%
8
Current value is changed to ] 5
O 20000 by current value § z
change. < E
| | t
i | Address after current
3 3 value change is stored.
| 3 ¥
[Md 1] Current feed value 0 >< 1 to 10000 X 20000 -
| | 5 9
25
Figure 9.3 Current feed value 8 §
m Current value when using the ring counter -
When the counter format is set to "ring counter” in intelligent function module switch %
. . " e z
setting, the current value is repeatedly updated between 0 and Positioning range 5
L . . =z
upper limit value -1" during speed control (when "[Pr.3 ] Current feed value during speed S
control" is set to "1: Update") or JOG operation. g
&)
[Md.1]Current feed value i
—————— [Pr.17]Positioning range upper
| limit value [2)
! &
| g5
| <>
| g
l 32
Subtraction ! Addition
< )
O]
z
e
o)
2
Figure 9.4 Current feed value when using the ring counter i
@
2
@)
4
'_
x
a
Z
10}
o
o
<

9.1 Outline of Positioning Control 9 -5
9.1.4 Checking the current value
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m Restrictions
If the stored "current feed value" is used for control, tolerance occurs by 2.5ms at update
timing of the current value.

m Monitoring the current value
The "current feed value" is stored in the following buffer memory and can be read using
the "DFRO(P) instruction" from the programmable controller CPU.

Buffer memory address
[ AxisT | Axisz | Axis3

[Md.1 JCurrent feed 70 170 270
value 71 171 271

I o 1o

|
| !
- !

|
i % Program in which the current feed value of axis 1 is read to D70 and D71 !
1 * |
i 150 *<Current feed value is read to D70 and D71.> }

|
i I [DFRO HO K70 D70 K1 1 |
H Current Data re-, }
! feed gister for |
: value current }
| e e :
H command !
! |
Y

9 -6 9.1 Outline of Positioning Control

9.1.4 Checking the current value
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9.2 Positioning Data Setting

9.2.1 Relation between each control and positioning data

(O]
=z

|
62
EE
nZ
[e)e]
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The setting requirements and description for the setting items of the positioning data to be

set differ depending on "[Da.2 |Control method".
The following table shows the positioning data setting items of each control. For operation 5
details and settings of each control, refer to Section 9.2.2 or the subsequent sections. 5
o
o
L . Current 3
Positioning control Position Speed | =
value
Positioning data control control
change
Operation pattern ©) © ©)
Control method © © ©) -
x5
[023] ACC/DEC time © © - 55
Xz
Command speed © © - 2
Positioning address/movement amount © © ©)
©: Setting is required.
- : Setting not required. (Setting value is invalid. If setting, use the defalut value or a value within
the range where no error occurs.) xZ
EFE
32
o
P4
©)
'_
O
=z
T
P4
o
s
=
o]
O
()
&
p=
S
°F
(O]
Z
'_
9]
o)
I
(%]
5
m
2
0
o
'_
x
o
Z
10}
o
o
<

9.2 Positioning Data Setting 9 -7
9.2.1 Relation between each control and positioning data



9 POSITIONING CONTROL

9272 1-axis linear control
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In 1-axis linear control ("[Da.2 IControl method" = 1-axis linear control (ABS), 1-axis linear
control (INC)), one motor is used to perform position control in set axis direction.

[1] 1-axis linear control (ABS)

m Operation chart

In 1-axis linear control of absolute system, addresses established by a machine OPR
control are used. Position control is performed from the current stop position (starting

address) to the address set in "[Da.5 IPositioning address/movement amount" (end

address).

When the starting address (current stop position) is 1000 and the end address
(positioning address) is 8000, position control is performed in the positive direction

by a movement amount of 7000 (1000 to 8000).

0 1000
| | |

8000
| | | |

i Starting address

i /(current stop position)
i | |
i ‘ Position control (movement amount 7000) ‘
i \ |

End address i
/ (positioning address) i

m Positioning data setting

example

The following table shows a setting example when "1-axis linear control (ABS)" is set in

positioning data of axis 1.

Setting item Setting example Setting contents
o Set positioning start (independent) assuming
Positioning start i .
Operation pattern (ind dent) position control whose movement amount is
independen
P within 268435455pulses is performed.
1-axis linear control o .
Control method Set 1-axis linear control in absolute system .
Axis 1 (ABS)
ositionin Set the acceleration/deceleration time for position
¢ 9| (23] ACC/DEC time 1000ms
data control.
Set the speed during movement to the positionin
Commandspeed |  50000puisels P ? postioning
address.
Al Fesliening ELrlEEs) 8000pulse Set the positioning address.
movement amount
*  For details of setting, refer to "Section 4.4 Positioning Data List".
9 -8 9.2 Positioning Data Setting

9.2.2 1-axis linear control



9 POSITIONING CONTROL
MELSED [ ceries

o

[2] 1-axis linear control (INC)

m Operation chart

In 1-axis linear control of incremental system, addresses established by a machine OPR
control are used. Position control is performed from the current stop position (starting

(O]
z

|
62
=
nZ
[e)e]
oo

address) for the movement amount set in "[Da.5 JPositioning address/movement amount".
The movement direction is determined by the sign of the movement amount.

Starting address g
/—(current stop position) =
Reverse direction Forward direction %
5
0}
Q
Movement direction for Movement direction for
a negative movement amount } D [a positive movement amount
r-- Example ----------iiiiiiieiri-o i i i b |
] I
| 53
I When the starting address is 5000 and the movement amount is -7000, position control is i § =
I performed to the -2000 position. ! 3 %
; 32
i i
i i
] I
a |
i Address after Starting address i
i position control (current stop position) i
1 1 x Z
i | Wi O
i -3000 -2000 -1000 0 1000 2000 3000 4000 5000 6000 i = g
| | | | | | | | | | ! o5
i | | ! | | | 1 1 1 | i ow
I ]
i Position control in the reverse direction !
| (movement amount -7000) | z
! ! | : =
i i g
[ ! %
i ! o
_______________________________________________________________________________________________ s
o
s
m Positioning data setting example 3
The following table shows a setting example when "1-axis linear control (INC))" is set in
positioning data of axis 1.
2
Setting item Setting example Setting contents a g
= O
o Set positioning start (independent) assuming 5@
Positioning start . . ot
Operation pattern (ind dent) position control whose movement amount is Wz
independen =
P within 268435455pulses is performed.
1-axis linear control o o 10)
Axis 1 Control method (INC) Set 1-axis linear control in incremental system. Z
L o
positioning Set the acceleration/deceleration time for position g
data [Da.3 ] ACC/DEC time 1000ms %
control. =
Command speed 50000pulse/s Set the speed during movement. §
'_
Positioning address/
9 -000pulse Set the movement amount.
movement amount
*  For details of setting, refer to "Section 4.4 Positioning Data List".
x
o
Z
10}
o
o
<

9.2 Positioning Data Setting 9 -9
9.2.2 1-axis linear control
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9.2.3 Speed control

In "speed control" ("[Da.2 IControl method" = Speed (forward run), Speed (reverse run)),

pulses are continued outputting at the speed set in "[Da.4 |Command speed" until the axis
stop signal (Y4 to Y6) is input in axis direction set for positioning data.

The speed control has two types: control that starts in forward direction "speed control
(forward run)" and control that starts in reverse direction "speed control (reverse run)".

m Operation chart

\
A

[Da4]Command speed - -----------

Positioning start signal
(Y8 to YA)

Start complete signal
(XC to XE)

BUSY signal (X8 to XA)

Does not turn ON
if stopped by the
axis stop signal
(Y4 to Y6).

Positioning complete signal
(X10 to X12) OFF

'ON

Axis stop signal
(stop command)(Y4 to Y6) OFF

In speed control flag

"

OFF

Figure 9.5 Speed control operation timing

9-10

9.2 Positioning Data Setting
9.2.3 Speed control
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m Current feed value during speed control

"[Md.1 ]Current feed value" during speed control differs depending on "[Pt3 ICurrent feed
value during speed control" setting as follows.

(O]
=z

|
62
EE
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" Current feed value during speed

. Current feed value
control" setting

The current feed value at the start of speed control is
0: No update g
held. =
<
1: Update The current feed value is updated. b
5
(O]
o
9
A A
During speed control During speed control
&8
<E
20
Xz
2D
>t >t <iC
X: Is;zu;f&:;eie:hveﬁe atthe start of X: Current feed value updated
(a) When the current feed value is not updated (b) When the current feed value is updated
i
E =
Figure 9.6 Current feed value during speed control 8 %
m Current feed value when using the ring counter oz
When the counter format is set to "ring counter" in intelligent function module switch
. . o z
setting, the current feed value is repeatedly updated between 0 and "[Pr.17 |Positioning o
range upper limit value -1". 2
T
P4
A o
[Md 1] Current feed value §
—————— [Pr.17]Positioning range upper o)
| limit value -
|
|
|
|
|
! 2
| a9
Subtraction ! Addition w5
< > 0 <>
°F
Figure 9.7 Current feed value when using the ring counter o
=z
o =
m Restrictions 3
I
Software stroke limit range during speed control is checked when "[Pr.4 ICurrent feed @
. . . . m
value during speed control" is set to "1: Update" and the counter format is set to "linear 3
counter" in intelligent function module switch setting. =
x
o
Z
10}
o
o
<

9.2 Positioning Data Setting 9 -11
9.2.3 Speed control
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m Positioning data setting example
The following table shows a setting example when "speed control in forward run" is set in
positioning data of axis 1.

Setting item Setting example Setting contents
Positioning start

(independent) or | Set "0: Positioning start (independent)" or "5000:

[Da1] i
G em [P positioning start Positioning start (continuous)".

(continuous)

i Speed control
i Control method P Set the speed control in forward run.
positioning (forward run)
Set the acceleration/deceleration time for speed
data ACC/DEC time 1000ms
control.
Command speed 50000pulse/s Set the speed to be commanded.

Positioning address/
movement amount

- Setting not required (Setting value is ignored).

*  For details of setting, refer to "Section 4.4 Positioning Data List".

9 -12 9.2 Positioning Data Setting
9.2.3 Speed control
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9.24 Current value change

Current value change performs a control to change "[Md.1 |Current feed value" to any
address.

(O]
=z

|
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m Operation chart

The following chart shows the operation timing of current value change. Turning ON the -
HY H H n n 9
positioning start signal (Y8 to YA) changes "[Md.1 ICurrent feed value" to the value set to E
o
"[Da.5 ]Positioning address/movement amount". g
| (O]
ON o)
Q
Positioning start signal OFF
(Y8 to YA) ! oN
Positioning complete signal :
(X10 to X12) OFF ‘
|
[Md.TlCurrent feed value 5000 >< 10000 &3
| =
I Current feed value changes to the 3 5
positioning address specified by the Xz
positioning data of the current value <D,; 7
change.
The above chart shows an example
when the positioning address is
"10000".
m Restrictions oy
The current value cannot be changed in the following cases. %J,C:’
. . . O
* When the linear counter is set for the counter format, if the value set to o
ow
"[Da.5 JPositioning address/movement amount" (value of current value change) is
out of "Software stroke limit upper/lower limit value (LPr.11 [ Pr.2 ])" setting z
range, "Software stroke limit +, -" error (error code: 516, 517) occurs, and the 'g
current value cannot be changed. 2
. . . P4
* When the ring counter is set for the counter format, if the value set to o
s . . =
"[Da.5 |Positioning address/movement amount" (value of current value change) is 3
out of 0 to "[Pr.17 |Positioning range upper limit value -1" range, "Out of
positioning address/movement amount setting range" error (error code: 509)
occurs, and the current value cannot be changed. @
P4
o
25
%3
oF
O]
=z
=
o
o
I
0
L
-
m
)
o
14
'_
x
o
Z
10}
o
o
<

9.2 Positioning Data Setting 9 -13
9.2.4 Current value change
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Axis 1
positioning
data

m Positioning data setting example
The following table shows a setting example when "current value change" is set in
positioning data of axis 1.

Setting item

Operation pattern

Setting example

Positioning start
(independent)

MIELSEC [ eries

Setting contents
Set positioning start (independent) assuming
position control whose movement amount is
within 268435455pulses is performed.

Control method

Current value change

Set the current value change.

[Da.3 ] ACC/DEC time - Setting not required (Setting value is ignored).
Command speed - Setting not required (Setting value is ignored).

Positioning address/
movement amount

10000pulse

Set the destination address.

*  For details of setting, refer to "Section 4.4 Positioning Data List".

9.14

9.2 Positioning Data Setting
9.2.4 Current value change
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9.3  Multiple axes concurrent start control

o
Z -}
The QD72P3C3 allows the axes to be started concurrently on a pulse level by turning ON é?-‘
the positioning start signal (Y8 to YA) within the same scan during positioning control. ¥
o O
m Precautions
(a) The speed limit function is valid on an axis basis. 5
=
<
(b) To perform stop processing, the stop command (axis stop signal (Y4 to Y6) ON) ﬁ
must be issued to each axis. 8
Note that the axes do not stop concurrently. S
(c) JOG operation cannot start the axes concurrently.
(d) Note if an error occurs in any axis, it is processed in the corresponding axis.
>z
€5
S5
Xz
2D
<L
29
82
P4
o
=
O
=z
i
P4
o
=
=
(e}
(&)
()
&
o=
Ll =
23
oF
(O]
Z
=
o
@]
I
@
2
]
14
=
x
o
&
&
<

9.3 Multiple axes concurrent start control 9 -15



1 O JOG OPERATION
MELSED [ cerics

CHAPTER10 JOG OPERATION

This chapter describes details of the QD72P3C3 JOG operation.

10.1  Outline of JOG Operation

EIIMPORTANT

When performing JOG operation near the out of moving range, provide a safety

circuit externally.

*  If an external safety circuit is not provided, the workpiece may advance over
the moving range, resulting in an accident.

"JOG operation" is a control method to move a workpiece by given movement amount
without positioning data (the pulse is kept outputting while the JOG start signal (YC to Y11)
is ON). This control is used to move the workpiece to within the software stroke limit range
if operation has been stopped by the positioning control system connection check or by
the software stroke limit function.

10 -1 10.1 Outline of JOG Operation
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mJOG operation

In JOG operation, while the forward run JOG start signal (YC, YE, and Y10) or the reverse
run JOG start signal (YD, YF, and Y11) is ON, the QD72P3C3 outputs pulses to the drive
unit, and moves the workpiece in the specified direction.

The following describes an example of JOG operation.

" Turning ON the JOG start signal (YC to Y11) starts acceleration in the direction specified in the JOG start signal (YC to Y11) and at
the time set in "[J0G.2] JOG ACC/DEC time". At this time, the BUSY signal (X8 to XA) turns from OFF to ON.

2) When the workpiece during acceleration reaches the speed setin " [J0G.1] JOG speed", it continues movement at this speed. (The
workpiece moves at constant speed from 2) to 3).)

3) Turning OFF the JOG start signal (YC to Y11) starts deceleration from the speed set in " JOG speed" to the one set in
"[J0G.2] JOG ACC/DEC time".

4) The workpiece stops when it decelerates to the speed setin " Bias speed at start". At this time, the BUSY signal (X8 to XA)
turns from ON to OFF.

JOG speed------------
| | : | . "
Acceleration by ,, } . | oG } Deceleration by JOG ACC/DEC time
JOGACCDEC tme" %/ | i \
! | Bias speed at start
/ | |
L Il
M 2) 3 W
.5|Bias speed at start | !
: P } } } } Reverse run JOG }
| ! | | operation !
} | } } |
| | | | |
; . L
| | ! ‘ | |
Programmable ON | | ! 1 ! }
controller READY | | [ ! | |
signal (YO) OFF | ! ! | ! !
|
ON L L
Module READY | | ‘ ; | |
signal (X0) OFF | | : ! | |
| | : | | |
Forward run JOG PN ! ! | | |
start signal i | ! !
(YC,YE,Y10) OFF ! : o —
| 3 | |
Reverse run JOG ! | ON ] |
start signal I {
(YD,YF.Y11) OFF ‘ : :
ON ' [N !
BUSY signal
(X8 to XA) OFF |
% Take 2.5ms from the BUSY signal (X8 to XA) OFF to the next JOG start signal (YC to Y11) ON.

Figure 10.1 JOG operation start timing chart
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m JOG operation monitor

When using GX Developer to directly monitor the buffer memory, refer to "Section 4.5
Monitor Data List".

When using the monitor function of GX Configurator-PT to monitor, refer to "Section 6.6
Monitoring/Test".

m Precautions during operation
Before starting JOG operation, grasp the following points.

(a) Set the JOG data before starting JOG.
(The settings cannot be changed during JOG operation.)

(b) Setting a great value to "JOG.1] JOG speed" from the beginning is dangerous.
For safety, set a small value at first and check the movement. After that, gradually
increase the value and adjust the speed optimal for control.

(c) "lJOG.1]JOG speed" is higher than the speed set in "[Pr4 | Speed limit value", the

axis operates d at "[ Pr4 ]Speed limit value" and "Out of speed range" warning
(warning code: 20) occurs.

(d) "UOG.1]JOG speed" is lower than "[ Pr.5 |Bias speed at start", operation starts at

"[[Pr5 |Bias speed at start" and "Out of speed range" warning (warning code: 20)
occurs.

(e) Even if a warning occurs, JOG operation is continued.

m Error during operation

If operation is stopped by the software stroke limit function, JOG operation can be
performed within the software stroke limit range after an axis error reset. (For details, refer
to "Section 11.4".)

\
JOG operation

JOG operation poséible JOG operation not possible

|
Within software stroke limit range ' Out of software stroke limit range

10-3

10.1 Outline of JOG Operation
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10.2 JOG Operation Execution Procedure

The following shows the procedures for JOG operation.

'd N
onl ( \ | © Using GX Developer, set the JOG data and
Preparation STEP 1 create a sequence program for executing the
Set the JOG data. (JOG. 1]and [JOG. 2] JOG operation.
(- -) (Set the JOG data in the QD72P3C3 buffer
N I | memory using the TO instruction.)

Create a sequence program that turns ON
the "JOG start signal (YC to Y11)".

\ I 7
STEP 2 f ) ] * Write the sequence program created in
Write the sequence program to the STEP1 to the programmable controller CPU
programmable controller CPU. using GX Developer.

= s I \ “ Turn ON the JOG start signal (YC to Y11).
JOG STEP 3

operation Turn ON the JOG start signal (YC to Y11) JOG start signal Axis1|Axis2 [ Axis3
start of the axis to be started. Forward run JOG start signal [ YC | YE [ Y10
Reverse run JOG start signal | YD | YF | Y11

Monitoring STEP 4 * The following two methods are available.
of JOG Monitor the JOG operation status.

operation Method (1)
: Monitor using GX Configurator-PT.

Method (2)
: Monitor using GX Developer.

JOG STEP 5 * End the JOG operation when the JOG start
operation Turn OFF the JOG start signal (YC to Y11) thatis ON. [ signal (YC to Y1) is turned OFF using the
end sequence program in STEP 1.

Control end

For details of JOG operation start program, refer to "Section 5.7 Simple Reciprocating
Operation".

« It is assumed that machinery such as an external safety circuit has
already been installed.

* Preset the external I/0 signal logic, pulse output mode and pulse rotation
direction with the intelligent function module switches. (For details, refer
to "Section 5.6 Intelligent Function Module Switch Setting".)

» Set parameters such as speed limit value and bias speed at start as
necessary.

10.2 JOG Operation Execution Procedure 1 0 -4
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10.3 JOG Operation Example

(1) When the "axis stop signal” (Y4 to Y6) is turned ON during JOG
operation
When the "axis stop signal" (Y4 to Y6)" is turned ON during JOG operation, JOG
operation results in a "deceleration stop".
If turning ON the JOG start signal (YC to Y11) while the axis stop signal (Y4 to Y6) is
ON, "Stop signal ON at start" error (error code: 102) occurs and JOG does not start.
It can be started by resetting the axis error, turning OFF the axis stop signal (Y4 to
Y6), and turning the JOG start signal (YC to Y11) from OFF to ON again.

An error occurs if the JOG start signal
(YC to Y11) is turned from OFF to ON
while the axis stop signal (Y4 to Y6) is ON.

Programmable ON
controller READY
signal (Y0) OFF

signal (X0) OFF

|
l

Axis/CH error |
occurrence !
‘

‘

i

|

signal (X1 to X3) off

Forward run JOG
start signal 'ON
(YC,YE,Y10) or

reverse run JOG OFF
start signal

I
I
|
|
|
T
|
I
I
I
|
Module READY T s
|
I
|
|
T
|
1
I
i
1
(YD,YFY11) H

Axis stop signal !
(Y4 to YB) OFF :

BUSY signal
(X8 to XA) OFF

Figure 10.2 Operation when the axis stop signal (Y4 to Y6) is turned ON during JOG operation

1 0 -5 10.3 JOG Operation Example
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(2) When the forward run JOG command signal and the reverse run JOG
command signal are simultaneously turned ON
When the "forward run JOG start signal (YC, YE, Y10)" and "reverse run JOG start
signal (YD, YF, Y11)" are simultaneously turned ON in one axis, the priority is given to
the former. In this case, the "reverse run JOG start signal (YD, YF, Y11)" becomes
effective when the BUSY signal (X8 to XA) of the QD72P3C3 turns OFF.
However, if the forward run JOG operation is stopped by the axis stop signal (Y4 to
Y6) or axis error, the reverse run JOG operation is not performed even though the
"reverse run JOG start signal (YD, YF, Y11)" is ON.
Note if the forward run JOG command signal is turned ON during reverse run JOG
operation, the reverse run JOG operation is taken precedence.

ERNY POSITIONING
o CONTROL

z
o
=
<<
©
w
o
o
O}
e}
S

Forward run JOG
operation

<

AUXILIARY
FUNCTION

Reverse run JOG
operation

Forward run JOG
start signal OFF
(YC,YE,Y10)

COUNTER
FUNCTION

Reverse run JOG

start signal T Co 1
(YD,YF,Y11) OFF . !

E Reverse run JOG statt |
| signal (YD, YF, Y11)i$ !
| ignored. !

COMMON FUNCTION

'ON L

BUSY signal ! 4 —
(X8 to XA) OFF

Figure 10.3 Operation when the reverse run JOG start signal (YD, YF, Y11) is turned ON during forward run JOG operation
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(3) When the "JOG start signal (YC to Y11)" is turned ON again during
deceleration caused by turning the "JOG start signal (YC to Y11)" from
ON to OFF
When the "JOG start signal (YC to Y11)" is turned ON again during deceleration
caused by turning the "JOG start signal (YC to Y11)" from ON to OFF, the JOG start
signal (YC to Y11) is ignored.

JOG operation

<

t

Forward run JOG
start signal (ON -
(YC,YE,Y10) or U !
reverse run JOG OFF |
start signal

(YD,YF.Y11)

\ ! |1 The JOG start signal (YC to Y11) is ignored.
! ‘/ i ! i

—

ON

BUSY signal
(X8to XA)  OFF

L

Figure 10.4 Operation when the JOG start signal (YC to Y11) is turned ON during deceleration

(4) When the "axis stop signal (Y4 to Y6)" is turned OFF after a stop caused
by turning ON the "axis stop signal (Y4 to Y6)" with the "JOG start signal
(YC to Y11)" ON
When the "axis stop signal (Y4 to Y6)" is turned OFF after a stop caused by turning
ON the "axis stop signal (Y4 to Y6)" with the "JOG start signal (YC to Y11)" ON, JOG
operation is not performed.

JOG operation can be started by turning the "JOG start signal (YC to Y11)" from OFF

to ON again.
\
T T t
Forward run JOG ‘ [ ! 1
start signal ! I i I }
(YC,YEQ,Ym) or ON I ! ‘
reverse run JOG ' 1 I
start signal OFF ' ! ! l
(YD,YFY11) ! H ! 1 JOG is not started even if the axis
Axis stop signal i TLI/ stop signa! is (Y4 to Y6) turned OFF.
(Y4toY6) ~ OFF_/, ! :
ON 1
BUSY signal l T
(X8 to XA) OFF

Figure 10.5 Operation when the axis stop signal (Y4 to Y6) is turned from ON to OFF with the JOG start signal (YC to Y11) ON

1 0 -7 10.3 JOG Operation Example
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CHAPTER11 AUXILIARY FUNCTION

11.1  Outline of the Auxiliary Function

Auxiliary function

This function limits a control and add functions when performing OPR control, positioning
control, and JOG operation. These auxiliary functions are performed by parameter setting,
sequence programs, etc.

The "auxiliary function" has the following functions.

Table 11.1 Auxiliary function list
Description Reference

If the command speed exceeds the "[Pr4 ] Speed limit value" during control, this

Speed limit function function limits the command speed to within the "[Pr4 ]Speed limit value" setting S(::t;on
range.
This function changes the speed during the constant speed of speed control or JOG
operation. Section

Speed change function

Set the new speed in " New speed value" and change the speed according to 1.3
"[Cd.3 ] Speed change request".

When a command is issued to the outside of the upper limit/lower limit stroke limit

Software stroke limit . . . . ) Section
. setting range, which are set in the parameters, this function does not perform a
function 11.4
control for that command.

Hardware stroke limit This function executes the deceleration stop by the limit switch connected to the Section
function external device connector of the QD72P3C3. 11.5
ACC/DEC process ) . . ) . ) Section
functi This function adjusts the acceleration/deceleration processing of control. 16
unction .

11.1 Outline of the Auxiliary Function 1 1 -1
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11.2 Speed Limit Function

If the command speed exceeds the "Speed limit value" during control, this function limits
the command speed to within the "Speed limit value" setting range.

(1) Relation between the speed limit function and each control
The following table shows the relation between the "speed limit function" and each
control.

Table 11.2 Relation between the speed limit function and each control

Speed
'_) . Speed limit . L .
Control type limit | Operation when speed limit value is exceeded
value
function
Machine OPR control © Does not operate.
OPR "Out of OPR speed setting range (error code: 913)" error
or "Out of creep speed setting range (error code: 914)"
control Fast OPR control ©
[Pr4 1Speedlimit | error occurs.
value (Refer to Section 4.2 Parameter List.)
Position control "Out of d " ing ( . de: 20)
ut of speed range" warning (warning code: occurs,
o (1-axis linear control) P o g 9 g o
Positioning and the axis is controlled by the speed limit value.
Speed control ©
control - -
Setting value is
Current value change - . . -
invalid.
. [Pr4 Speedlimit | "Out of speed range" warning (warning code: 20) occurs,
JOG operation © . -
value and the axis is controlled by the speed limit value.

©: Setting is required.
- : Setting not required (Setting value is invalid. If setting, use the default value or a value within the range where
No error occurs.)

(2) Setting the speed limit function
To use the "speed limit function", set the "speed limit value" in the parameter as
shown in the following table, and write it to the QD72P3C3. (The "speed limit value"
depends on the motor used. Set it according to the motor used.)
The setting contents are enabled when the programmable controller CPU READY
signal (Y0) is turned from OFF to ON.

Table 11.3 Relevant parameter

L. Setting . Factory
Setting item Setting contents
value default value
[Pr.a ]Speed limit

during control). (pulse/s)

Set the speed limit value (maximum speed 8000
value

*  For details of the setting contents, refer to "Section 4.2 Parameter List".

11 -2 11.2 Speed Limit Function
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This function changes the speed within "[[Pr.4_]Speed limit value" during the constant speed

of speed control or JOG operation.

Set the new speed in "[Cd.1 INew speed value". The speed is changed according to

"[Cd.3 | Speed change request".

The acceleration/deceleration time at speed change and deceleration stop time to stop
control after speed change are the values set in " [Cd.2 ] ACC/DEC time at speed change".

(1) Control contents
The following shows the operation during speed change.

[Speed change during speed control]
\Y
A ) Axis stop by turning ON the
By turning ON the speed change request, axis stop signal (Y4 to Y6)
the speed is changed at the speed preset (The axis decelerates at the
to " New speed value". 3 acceleration same with at
Vi speed change from V2 to V3.)
Commandr———-—-—-—-=—-=—-=-————————
speed
\2
Speed control start
i >t
| i i i
[Da.3]ACC/DEC trme ‘ i ; Cd.2 ‘
Positioning start signal {ON
(Y8 to YA) OFF L
(6]
Axis stop signal (Y4 to Y6)OFF
ON ON;
Speed change request OFF ﬂ ﬂ
New speed value 2 ><
[Speed change during JOG operation]

\%

A By turning ON the speed change request, Axis stop by turning OFF the
the speed is changed at the speed preset JOG start signal (YC to Y11)
to h New speed value”. v (The axis decelerates at the

acceleration same with at
\Vi] speed change from V2 to V3.)
l0G1li0G sped f——===—————mmm————
V2
JOG operation start
>t
JOG ACC/DEC time : 1_[Cd 2 : Cd 2 : ‘
{ON i
JOG start signal (YC to Y11) oOFF
ON! ON}
[Cd3Speed change request OFF ﬂ ﬂ
New speed value 2 >< 3

Figure 11.1 Speed change operation
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(2) Precautions during control

(a) When turning ON the axis stop signal (Y4 to Y6) or OFF the JOG start signal (YC
to Y11) during acceleration/deceleration using the speed change function, the axis
continues decelerating at the accelerated velocity at the acceleration/deceleration

until it reaches to "[Pr5 ] Bias speed at start", and then stops.

[Example of stop operation from during deceleration (A)/acceleration (B)]
A
(A) (B)
V3
\1
\2
i >t
L [cda. ! _ !
on on
CaIspeesronse o, i i
- Stop operation from during deceleration (A)
A
(A)
>t
v
A
Vi
V2
>t

Figure 11.2 Operation when turning ON the axis stop signal (Y4 to Y6) or OFF the JOG start signal (YC to Y11) before the axis

reaches to the speed change value

11 -4
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(b) The speed cannot be changed in the following cases. (The speed change request
is ignored.)
* During deceleration started by turning ON the axis stop signal (Y4 to Y6)
* During deceleration started by turning OFF the JOG start signal (YC to Y11)

POSITIONING
CONTROL

(c) If speed change request is made during position control, OPR control or
acceleration/deceleration, "Speed change disabled" warning (warning code: 22)
occurs and the speed cannot be changed.

(d) If the value set in "[Cd.T INew speed value" is equal to or more than
"[[Pr4 ] Speed limit value", "Out of speed range" warning (warning code: 20)
occurs and the speed is controlled at "[Pr.4 ]Speed limit value".

Also, if the value set in "[Cd.T INew speed value" is less than "[Pr5 |Bias speed at
start”, "Out of speed range" warning (warning code: 20) occurs and the speed is

controlled at "[Pr5_|Bias speed at start".

Y JOG OPERATION
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11.4 Software Stroke Limit Function

This function sets the upper/lower limits of workpiece movable range using the address

([Md.1 ] Current feed value) established by the machine OPR control and disables the
movable command if it is issued to out of the setting range.

« This function works for "[Md.1]Current feed value" and "[Da.5 |Positioning
address/movement amount" (value of current value change).
« This function works at operation start and during operation.

Set the upper/lower limits of the workpiece movable range in "[Pr.1 | Software stroke limit
upper limit value"/"[Pr.2_]Software stroke limit lower limit value".

(1) Movable region

The following figure shows the workpiece movable range when the software stroke

limit function is used.

Software stroke limit Software stroke limit
lower limit lupper limit

E::‘:::I

— e

=

limit switch

Emergency stop ‘+
OoP

SR

‘ Emergency stop

(Machine movement range) limit switch

Figure 11.3 Workpiece movable range

1 1 -6 11.4 Software Stroke Limit Function
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(2) Software stroke limit check details o
82
3
1) " Current feed value" out of the software stroke limit range is defined as an g 8
"error". An "error" occurs.
2) " Positioning address/movement amount” (value of current value change) | (Error code: 516, 517)
out of the software stroke limit range is defined as an "error". Z
5
(3) Relation between the software stroke limit function and each control g
The following table shows the relation between the software stroke limit function and Q
each control.

Software
Control type stroke limit Processing at check
check >z
xo
Machine OPR =
OPR - 20
control Unchecked 5Z
control I
Fast OPR control -
Position control (2) 1) and (2) 2) above are checked at operation start.
(1-axis linear © Therefore, positioning control out of the software stroke limit range is not
control) performed.
(2) 1) above is checked. -
*At operation start E 8
I The axis does not start if the workpiece is out of the software stroke limit 29
Positioning . 05
Speed control O range. oL
control . .
*During operation
The axis starts deceleration to a stop when it exceeds the software stroke =
limit range. 8
()
(2) 2) above is checked. z
Current value ) - =
chanae © If the value of current value change is out of the software stroke limit =
¢l range, the current value is not changed. g
(2) 1) above is checked. %
*At operation start -
The axis can be started only in the direction from the position out of the
. . software stroke limit range to within the software stroke limit range
JOG operation © .
(movable region). »
*During operation a 5
The axis starts deceleration to a stop when it exceeds the software stroke 'i—:J g
- owx
limit range. E =
©: Checked oZ
O: Is not checked if the current feed value is not updated (refer to "Current feed value during speed control") during
speed control. %
- - Unchecked g
*  When the counter format is set to "ring counter" in intelligent function module switch setting, %
software stroke limit check is not made. w
3
o
14
'_
X
a
Z
10}
o
o
<

11.4 Software Stroke Limit Function 1 1 -7



1 1 AUXILIARY FUNCTION

MIELSEC [ eries

(4) Precautions during software stroke limit check
* A machine OPR control must be performed beforehand for the "software stroke
limit function" to work properly.
* Due to processing inside of the QD72P3C3, the software stroke limit check may
delay by 2.5ms at maximum.

(5) Setting the software stroke limit function
To use the "software stroke limit function", set the required values in the parameters
shown in the following table, and write them to the QD72P3C3.
The setting contents are enabled when the programmable controller CPU READY
signal (Y0) is turned from OFF to ON.

e Setting A Factory default
Setting item Setting contents
value value

[Pr1] imi

; r Software stroke limit upper - Set the upper limit value of the movable region. 1073741823
limit value

[Pr2 ] imi

; 'rt ;Software stroke limit lower - Set the lower limit value of the movable region. -1073741824
imit value

*

For details of the setting contents, refer to "Section 4.2 Parameter List".

Set the values so that the formula ([.1] Software stroke limit upper limit value) >
([CPr2] Software stroke limit lower limit value) is satisfied.

If this formula is not satisfied, "Software stroke limit upper/lower limit value error"
(error code: 901) occurs.

11 -8
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11.5 Hardware Stroke Limit Function

>DANGER

When wiring hardware stroke limit is required, wire it in negative logic and use normally closed contact. Setting

positive logic and using normally open contact may result in serious accident.

This function stops control (deceleration stop) by a signal input from the limit switch. To
use this function, install limit switches to the upper limit/lower limits within physically
movable range.

Stopping control before the axis reaches to the upper/lower limit in physically movable
range prevents damage to equipment.

Normally, install the limit switches to "within the stroke limit for drive unit side/stroke end"
to stop control before the axis reaches to the stroke limit for drive unit side/stroke end.

(1) Control contents
The following shows the operation of the hardware stroke limit function.

Lower limit Upper limit
QD72P3C3 controllable range

|
|
'€ »
|
|
|
|
|
I

Machine stopper Movement Start Start Movement | Machine stopper
,%} direction / x direction | {5

Deceleration stops Deceleration stops
when the lower limit when the upper limit
switch is detected. switch is detected.
Stroke limit Lower limit switch Upper limit switch QD72P3C3 Stroke limit
for drive unit for drive unit
Drive unit
— \

Figure 11.4 Operation chart of the hardware stroke limit function
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(2) Hardware stroke limit wiring
To use the hardware stroke limit function, wire the terminals of the QD72P3C3 upper
limit/lower limit signals as the figure below. (When "upper limit/lower limit signal input
logic selection” in "intelligent function module switch setting" are default values)

QD72P3C3

FLSS

RLSS

cov 1}
24VDC

Note) Wire the limit switch installed in the current feed value increase direction and the limit
switch installed in address decrease direction as as upper limit and lower limit,
respectively. If the limit switches are wired oppositely, the hardware stroke limit function
does not operate normally and the motor does not stop.

Figure 11.5 Wiring when using the hardware stroke limit function

(3) Precautions during control

(a) When the workpiece stops at out of controllable range for the QD72P3C3 (outside
of the upper limit/lower limit switch) or is stopped by the hardware stroke limit
detection, "OPR control" and "positioning control" cannot be started.

To resume control, move the workpiece to in the controllable range of the
QD72P3C3 with "JOG operation”.

(b) If "upper limit/lower limit logic selection" in "intelligent function module switch
setting" are default values, the QD72P3C3 cannot perform positioning control
when between FLS (upper limit signal) and COM or RLS (lower limit signal) and
COM is open (including the case when they are not wired).

(4) When not using the hardware stroke limit function
When not using the hardware stroke limit function, wire the terminals of the
QD72P3C3 upper limit/lower limit signals as the figure below.
(When "upper limit/lower limit signal input logic selection" in "intelligent function
module switch setting" are default values)

QD72P3C3

FLS

RLS:

COM | }
24VDC

Figure 11.6 Wiring when not using the hardware stroke limit function

1 1 -10 11.5 Hardware Stroke Limit Function
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11.6  ACC/DEC Process Function
g

This function adjusts the acceleration/deceleration when OPR control, positioning control ég
or JOG operation is performed. 28
Adjusting the acceleration/deceleration processing according to used equipment and o

control enables finer control.
Settable adjustment items regarding acceleration/deceleration, "speed at start”, "target -
speed”, "ACC/DEC time", and "ACC/DEC method". g
i
(1) Control contents =
o
(a) Relation among "speed at start", "ACC/DEC time", and "target speed"

\Y
Target speed E %
I ) E =
| | =0
| I Xz
| | 2D
| | <C L
| |
| |
| |
| |
Speed ' '
atstart|" -~~~ """~ 5
i i t
ACC/DEC ' "ACC/DEC xZ
time time i o
Z0
SE

Set the time that the axis reaches the "target speed” from "speed at start" in "ACC/DEC time. ow

Set "speed at start", "target speed", and "ACC/DEC time" to each control individually.

(For details, refer to "CHAPTER 4 DATA USED FOR POSITIONING CONTROL".) 5
3
=z
i

Parameter set as "target Parameter set as "speed at | Parameter set as "ACC/DEC =z
Control contents . o
speed” start” time" §
OPR control OPR speed Creep speed ACC/DEC time at OPR S
Positioning control Command speed Bias speed at start ACC/DEC time
JOG operation JOG speed Bias speed at start JOG ACC/DEC time
()
P4
a9
Figure 11.7 Relation among "speed at start”, "ACC/DEC time", and "target speed" = 5
o
o
(b) Handling of acceleration in the QD72P3C3 and actual ACC/DEC time w2
Acceleration at acceleration/deceleration operation is calculated using "ACC/DEC
time", "speed at start", "target speed", and "pulse unit". Q
However, since acceleration is processed as integer value, time actually taken to 5
H H n H n H n o
acceleration/deceleration"actual ACC/DEC time" may differ from "ACC/DEC z
time". -
2
]
14
'_
POINT
For calculation of "acceleration" and "time actually taken to acceleration/
deceleration”, refer to the following.
* Section 11.6.1 Calculating the actual ACC/DEC time <
S
10}
o
o
<
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(2) Precautions
(a) When the target speed is 1 (pulse/s), the set ACC/DEC time is ignored.

(b) If the ACC/DEC pattern which does not have the constant speed part and whose
movement amount is small for the ACC/DEC time, the axis does not operate at
the set ACC/DEC time. In this case, review the setting contents.

11 -12 11.6 ACC/DEC Process Function
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11.6.1 Calculating the actual ACC/DEC time
(O]
Z -
"Acceleration " and "time taken to the actual acceleration/deceleration” during §g
. . . " . . =S
acceleration/deceleration operation can be calculated by the "ACC/DEC time calculation 2=
function" in GX Configurator-PT. =O
(1) Calculating using GX Configurator-PT z
(a) Enter parameters required for calculating acceleration into the "Setting" 1. to 4. '3(':
Parameters entered to the "Setting" 1. to 3. depend on control contents. g
(O]
o
vl
Control contents Parameter entered to 1. Parameter entered to 2. Parameter entered to 3. 1
OPR control OPR speed Creep speed ACC/DEC time at OPR
Positioning control Command speed Bias speed at start | [Da.3] ACC/DEC time
JOG operation JOG speed Bias speed at start JOG ACC/DEC time

>z
X o
<
20
Xz
55
< L

Enter "[Pr4 ]Speed limit value" for the "Setting" 4.

(b) Click |Calculation|. Calculation results are displayed in the "Result" 5. to 9.
: H : H " g " z
5. Acceleration | Displays the acceleration calculated according to the "Setting" 1. to 4. E o
(=
6. Actual Displays the rounded value of 5. Acceleration. Actual acceleration/deceleration = %
. Lo . . . [e}
acceleration operation is performed with this acceleration. oz
Difference | Displays the difference between 5. Acceleration and 6. Actual acceleration. (The
(%) displayed value is the difference over 5. Acceleration.) z
Difference | Displays the difference between 3. ACC/DEC time and 9. Actual ACC/DEC time 5
(ms) (9.-3.). =
9. Actual ACC/ | _ _ >
) Displays the actual ACC/DEC time. o
DEC time (ms) s
=
o
O
ACC/DEC time calculation Function
QD72P3C3 module processes acceleration(value calculated based on S o
the set value 1. - 4] as integer. 100000
Therefore the difference might be generated between Actual T CaniiE) e a %
ACC/DEC time(3.) and ACC/DEC time(3.]. : =
An & ctual ACC/DEC time'" can be calculated by inputting set value 2Bias speed at start(pps) 100 Ii_:J 'L_)
1.- 4 on thiz dialog. 2
3ACC/DEL timelms] 1000 g
" ()
speed 8.differoncelma) 4 Speed limit value(pps) 100000 g zZ
A Fiesult o®
)ﬁ/“b/ S.Acceleration ,W Z
P . =
2. E B.4ctual acceleration 32 8
H I
: 7.Differencel) 01 i
: -
3 ! 8 Differencelms) 3l c:ﬂ)
\ time o
5 ™ || 9hctual AOC/DEC time(ms) 359 i
Dretails
E. iz a half-adjust value of 5.
7. and 8. iz calculated as follows.
7 =[[5-61/E 1100
8.=9.-3
= x
i LCalculation ¢ Cloze | %
10}
o
o
<
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(2) Calculation example of "5.Acceleration” and "9.Actual ACC/DEC time"
Calculating formula for "5. Acceleration" is shown below.

5) Acceleration =

(1) Target speed — 2) Speed at start) x 8

*

3) ACC/DEC time X Pulse unit*

Pulse unit changes according to the value set to "4. Speed limit value ([Pr4 ] )" as the table below.

"[Pr4 ] Speed limit value" 1 to 8000 8001 to 32000 32001 to 64000 64001 to 100000
Pulse unit 1-pulse unit 4-pulse unit 8-pulse unit 25-pulse unit

"6. Actual acceleration” is a value rounds "5. Acceleration" to the nearest whole

number .

Therefore, "9. Actual ACC/DEC time" and "3. ACC/DEC time" may differ as shown

below.

*

6)' Actual acceleration
(When 5) is rounded off)

v 5) acceleration
A 6)" Actual acceleration
(When 5) is rounded up)
Target speed
Speed
at start
9r-3) i 9)-3)
9)" Actual ACC/DEC time
(When 5) is rounded up)
3) ACC/DEC time
Pt

9)' Actual ACC/DEC time (When 5) is rounded off)

However, if "5. Acceleration” is less than 1, "6. Actual acceleration" is rounded up to 1.

11-14
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[Calculation example 1: "9. Actual ACC/DEC time" is longer than "3. ACC/DEC time"]
(O]
v Z
p |
A 82
1) Target = E
—————————— -
speed . Y = 8 5
| | : H oo
| : H :
b N
L ¥
2) Speed | ' 11
atstart [ ")~ """ -:_____: _________________ _:_: ___________ %
| | T :
' : il ! | ot e
: b N Lo i
13) ACC/DEC | I 13) ACC/DEC; | o
| time ! ! 1 time | ! O
[ e g
D — > )
9) Actual ACC/DEC time 9) Actual ACC/DEC time 1

When "1. Target speed" is 100000pps, "2. Speed at start" is 100pps, "3. ACC/DEC

time" is 990ms and pulse unit is 25 ("4. Speed limit value (LPr.4_]) is 100000pps), "9.
Actual ACC/DEC time" is calculated by the following formula.

>z
X o
<
20
Xz
55
< L

(1) Target speed — 2) Speed at start) x 8 (100000 — 100 ) x 8

e 5)Acceleration = = = 32.290
3) ACC/DEC time X Pulse unit* 990 X 25
xZ
e 6) Actual acceleration = 32 i 8
52
o
7) Difference (difference between 5) Acceleration— 6) Actual acceleration
e acceleration and actual acceleration = - x 100
when using acceleration as the base.) 6) Actual acceleration B
=
2
32.290 — 32 =)
= — %100 =
32 g
S
=
= 0.9(%) 2
. 7) Difference
® 9) Actual ACC/DEC time = 3) ACC/DEC time+ ();T X 3) ACC/DEC time]
:
f=
0.9 EQ
= 990 + | ———— x990 Sz
100 15
Bz
= 999 (ms)
0]
Z
Set "speed at start", "target speed”, and "ACC/DEC time" to each control individually. 'g
(For details, refer to "CHAPTER 4 DATA USED FOR POSITIONING CONTROL".) =
:
2
Parameter set as "target Parameter set as "speed Parameter set as "ACC/ 8
Control contents K =
speed” at start” DEC time"
ACC/DEC time at
OPR control OPR speed Creep speed OPR
Positioning control Command speed Bias speed at start ACC/DEC time
JOG operation JOG speed Bias speed at start JOG ACC/DEC time x
&
o
o
<
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[Calculation example 2: "9. Actual ACC/DEC time" is shorter than "3. ACC/DEC time"]

1) Target
speed

.

N

I e

.

SN

2) Speed
at start

4

3) ACC/DEC
time

3) ACC/DEC
time

T
I
I
|
N
1
Al

T
|
|
9) Actual ACC/DEC time | _

9) Actual ACC/DEC time

A\ 4

|
|
|
|
|
T
|
|
< T

Y

&
<

When "1. Target speed" is 100000pps, "2. Speed at start" is 100pps, "3. ACC/DEC

time" is 1000ms and pulse unit is 25 ("4. Speed limit value ([Pr4 1) is 100000pps), "9.
Actual ACC/DEC time" is calculated by the following formula.

(1) Target speed — 2) Speed at start) x 8 (100000 — 100) x 8
e 5)Acceleration = = = 31.968

3) ACC/DEC time X Pulse unit* 1000 X 25

® 6) Actual acceleration = 32

7) Difference (difference between 5) Acceleration— 6) Actual acceleration
e acceleration and actual acceleration = : X 100
when using acceleration as the base.) 6) Actual acceleration
31.968 — 32
= —x 100
32
=—0.1(%)

7) Difference
100

—0.1
= 1000 + (— X 1000)
100

999 (ms)

e 8) Actual ACC/DEC time

3) ACC/DEC time + ( X 3) ACC/DEC time]

Set "speed at start", "target speed”, and "ACC/DEC time" to each control individually.
(For details, refer to "CHAPTER 4 DATA USED FOR POSITIONING CONTROL".)

Parameter set as "target | Parameter set as "speed Parameter set as "ACC/

Control contents

speed” at start" DEC time"
[Pr.15] ACC/DEC time at
OPR control OPR speed Creep speed OF:R I
Positioning control Command speed Bias speed at start [Da.3 ] ACC/DEC time
JOG operation JOG speed Bias speed at start JOG ACC/DEC time
11 - 16 11.6 ACC/DEC Process Function
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CHAPTER12 COUNTER FUNCTION

This chapter describes the counter function of the QD72P3C3.

12.1 Outline of Counter Function
12.1.1 Types of pulse input method
There are four kinds of the pulse input methods: CW/CCW pulse input and 2-phase pulse
input (1, 2 or 4 multiples).
Select the pulse input method in the "pulse input mode" of the intelligent function module
switch on GX Developer. For setting details, refer to Section 5.6.
The following table shows the pulse input methods and count timing.
Pulse input L.
Count timing
method
For addition ea £ 1 £
Counts on the rising edge ( 1) of ¢A.
count 0B
CW/CCW
For subtraction A
¢ Counts on the rising edge ( 1) of ¢B.
oo _F1FL
For addition oA . ]
¢ When ¢A is OFF, counts on the falling edge (| ) of ¢B.
1 multiple of 2 coun o8 [ 1[4
2
phases For subtraction ¢A vV
When ¢B is OFF, counts on the falling edge (| ) of dA.
count oo LI
For addition ea [ LI L |when ¢Ais ON, counts on the rising edge (1) of ¢B.
2 multiples of 2 count ¢ % v £ v When ¢A is OFF, counts on the falling edge (| ) of ¢B.
2
e For subtraction A M When ¢B is ON, counts on the rising edge ( 1) of ¢A.
count ®B When ¢B is OFF, counts on the falling edge (| ) of dA.
When ¢B is OFF, counts on the rising edge (1) of ¢A.
For addition sn £ £ v When ¢B is ON, counts on the falling edge ( | ) of ¢A.
count N A W When ¢A is ON, counts on the rising edge ( 1) of ¢B.
4 multiples of 2 When ¢A is OFF, counts on the falling edge (| ) of ¢B.
phases When ¢B is ON, counts on the rising edge (1) of ¢A.
For subtraction T I When ¢B is OFF, counts on the falling edge (| ) of ¢A.
count #B m When ¢A is OFF, counts on the rising edge (1) of ¢B.

When ¢A is ON, counts on the falling edge ( | ) of ¢B.

12 -1

12.1 Outline of Counter Function
12.1.1 Types of pulse input method

POSITIONING
CONTROL

JOG OPERATION

Y AUXILIARY
'Y FUNCTION

x Z
w O
=
Z5
82

]
O L

COMMON FUNCTION

DEDICATED
INSTRUCTIONS

TROUBLESHOOTING

APPENDIX




1 2 COUNTER FUNCTION

MIELSEC [ eries

EIIMPORTANT

*1: The module may not be able to operate normally if each 1/O signal logic is set
incorrectly. Pay special attention when changing the setting from the default value.

*2:  When using the input method of either 1 multiple of 2 phases or 2 multiples of 2
phases, be sure to input 2-phase pulses. With these input methods, pulses are
counted according to the changes between phase A and phase B.

12.1.2  Reading count values
Count operation starts when the count enable command (Y1 to Y1E) is turned ON.
Count values are stored to "[Md.3 | Count value" in 31-bit signed binary.
Since the contents of "[Md.3 ]|Count value" are automatically updated by count operation,
the latest count value can be read from "[Md.3 |Count value".
For details of count operation, refer to Section 12.4.
Buffer memory address
Item
74 174 274
Count value - 175 o75
12.1.3  Selecting counter format

Select the linear counter or ring counter in the intelligent function module switch setting of
GX Developer.

* For setting details of counter format, refer to Section 5.6.

* For details of linear counter, refer to Section 12.2.

* For details of ring counter, refer to Section 12.3.

12 .2
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12.2 Linear Counter Function

(O]

z
A . Z -
(1) Linear counter operation g'é’_:
When the linear counter is selected, counting is operated in a range between - §§

1073741824 (lower limit value) and 1073741823 (upper limit value).
Present counter value + Overflow =
————— +1073741823 ©)
&
o
a
0 o
< > (O]
Subtraction Addition 9
overflow | __ __________ —1073741824

>z
<2
(2) Overflow %2
22
(a) When the linear counter is selected for the counter format, if the present value 1 2

falls below -1073741824 (lower limit value) in subtraction or exceeds 1073741823
(upper limit value) in addition, an "Overflow" warning (warning code: 27) occurs.

(b) If an overflow occurs, 1 is stored in the overflow detection flag (LMd.7 | Status: b3) S
of the buffer memory, and counting is stopped. Even if a pulse is input in that %g
[OF=)
condition, "[Md.3 ]|Count value" does not change from -1073741824 or oL
1073741823.
P4
©]
(c) An overflow can be cancelled by presetting the "[Md.3 |Count value" to the value 'g
in the range between -1073741824 and 1073741823. z
P4
Executing preset stores 0 in the overflow detection flag ([Md.7 ] Status: b3) of the e
buffer memory, allowing restart of counting. §
Note that the values stored in the "[Md.6 ] Axis/CH Warning code" and the ON
status of the Axis/CH warning occurrence signal (X4 to X6) are not reset until the
error is reset. Reset the error by turning ON the Axis/CH error reset signal (Y1 to @
Y3) after counting is restarted by the preset function. 8§
O]
z
'_
o
o
I
&
2
o
14
'_
x
o
&
&
<
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12.3 Ring Counter Function

(1) Ring counter operation

(a) When the ring counter is selected, counting is repeated within the range between

0 and "[Pr.16 ] Ring counter upper limit value -1".
No overflow occurs when the ring counter is selected.

[Md.3[Count value 4

______ Ring counter upper limit value

Subtraction Addition

- [
< » 0

(b) When the ring counter is selected, the positioning range is from 0 to
"[Pr17 ] Positioning range upper limit value -1".
* When positioning control is performed in absolute system, the movement
amount is limited between 0 to "[Pr.17 | Positioning range upper limit value -1".

Current feed value 4

Positioning range

upper limit value

Subtraction Addition

- [
< » 0

» When positioning control in incremental system, speed control, and JOG
operation are performed, the current feed value is repeatedly updated

between 0 and "[Pr.17 ] Positioning range upper limit -1".

Current feed value +
Positioning range

upper limit value

Subtraction Addition

P el

« » 0

1 2 -4 12.3 Ring Counter Function
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(Example)
By setting the same value in "[Pr.16 IRing counter upper limit value" and 9
"[Pr.17 ] Positioning range upper limit value", the angle of the rotation target can be 5§
. iy . =
controlled, checking the actual position at the same time. g%
The following shows the operation when controlling a rotation target which rotates once —
with 3000 pulses.
(Conditions) _
"[Pr.16 ]Ring counter upper limit value"/"[Pr.17] Positioning range upper limit value": 3000, g
o
"[Md.3 |Count value"/"[Md.1 ] Current feed value": 500 w
o
(O]
Q
[Md.3] Count value at start
| (3000)
500 501 ............................................................ 2998 2999 0 1 2 444444444444 498 499
v ! £s
1 1 20
1 1 Xz
1 1 2D
Rotation target which rotates ; . <L
oncewith3000pulses I""'"""""""""""""""""""""" """"""""" 12

The value set to

Ring counter upper limit value/
Positioning range upper limit value is
stored neither to[Md.3]|Count value nor

[Md.T]Current feed value. 0 is stored. ﬁ %
Ei
Current feed value at start % %
| 3z
(3000)

500 501 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2998 2999 O 1 2 AAAAAAAAAAAA 498 499
P4
ﬂ_l_l_ ﬂ_|_|_|_|_|_|_|_|_ J_|_|_|_ 9
........................ - =
4 4 o
1 1 =z
1 N 2
1 ' w
1 1 Z
1 1 o
' ! =
b e m e e e e m e m e e m o m e m = = mm m mm m mm m mm mm m mm m m m mm m——m—————————————— ! =
o)
(@]

(2) Precautions
(a) When the ring counter is selected, the supported counter functions are limited. @
. P4
* Preset function: Supported 88
« Coincidence detection function: Not supported g%
5
Bz
POINT

When 0 is set to "LPr.16 |Ring counter upper limit value", the counting range is Q
from 0 to 1073741823. 5
e
0
5
m
)
o
14
'_
x
o
Z
10}
o
o
<
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12.4 Count Enable Function

The following shows the relationship between the count enable command (Y1C to Y1E)
and "[Md.3 ]Count value".

Module READY signal ON
(X0) OFF
2) 3) 4)
Count enable command ON
(Y1C to Y1E) OFF | I
_Pulses actually -
input e
\l //’
\ o
- /
- /l/
- /
’/ ]
- /
/
Count value -
/ .
_—t \Input pylses stored
- to Court value
0 Count Count
operation Count operation operation
stop stop stop
No. Description

1) Count operation does not start yet when the module READY signal (X0) turns ON.
2) Count operation starts when the count enable command (Y1C to Y1E) is turned ON.
Count operation stops when the count enable command (Y1C to Y1E) is turned OFF.

3)
This time, "[Md.3 ] Count value" retains the last value before counting has stopped.
Count operation restarts when the count enable command (Y1C to Y1E) is turned ON.
4)
"[Md.3 ] Count value" is updated from the retained value.
POINT

When the setting value of "[[Cd.7 |Coincidence detection point setting" is changed,
change the count enable command (Y1C to Y1E) from ON to OFF, and again to

ON.

1 2 -6 12.4 Count Enable Function
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12.5 Coincidence Detection Function
[0}
Z
30
This function compares "[Md.3 |Count value" with a count value set in advance, and =E
. . . P4
outputs signals when the values coincide. §8

The coincidence detection can be set for each channel in units of one points.

(1) Operation of coincidence detection z
To use the coincidence detection function, set "[Pr.18 | Coincidence detection setting" E
to "1: Coincidence detection requested". g

0}
Q
Count enable command (¢
ON ))
The coincidence detection function | orr
starts when the count enable -
command is turned ON.
LU LLAL L
23
==
20
[Cd.7]Coincidence output (( Xz
point setting 0 1) 100 >> <D( E
Count value small oN gg
(X16, X1A, X1E) OFF )
Count value coincidence 3) x Z
(X15, X19, X1D) o C "ﬂ oh
) 29
Coincidence singal reset N g o>
command(Y14 to Y16) n c ) Ol
)) Lt
Count value large oN 5) g
(X14, X18, X1C) oFF c £
) 2
2
[Md.3] Count value 0| 1| 2 |to| 98|99 100101 | 102 | 103 | 104 | 105 | 106 | 107 %
£ t22 Hms §
o}
(@]
No. Description
Set the value for detecting coincidence (100) to "[€d.7 ] Coincidence detection
point setting" in advance. %
n=
1) The coincidence detection starts using the value of "[Cd.7 ] Coincidence "Q—:J 'g
detection point setting" when the count enable command (Y1C to Y1E) is é g
turned ON. oz
2) When "[Md.3 ] Count value" is smaller than "[[Cd.7 ] Coincidence detection point o
setting", the count value small (X16, X1A, and X1E) turns ON. E
0
When "[Md.3 | Count value" coincides with "[Cd.7 ] Coincidence detection point el
0
3) setting", the count value small (X16, X1A, and X1E) turns OFF and the count w
m
value coincidence (X15, X19, and X1D) turns ON. 3
The coincidence signal reset command (Y14 to Y16) is turned ON and the =
4) count value coincidence (X15, X19, and X1D) is reset. If the count value
coincidence (X15, X19, and X1D) remains ON, the next coincidence signal
cannot be output.
5) When "[Md.3 ] Count value" is larger than "[[Cd.7 ] Coincidence detection point x
o
setting", the count value large (X14, X18, and X1C) turns ON. &
o
o
<

12.5 Coincidence Detection Function 1 2 -7
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EIPOINT

* When the first programmable controller CPU READY signal (Y0) is turned
ON after power-ON, the count value coincidence (X15, X19, and X1D)

turns ON since "[Cd.7 ]Coincidence detection point setting" is set to zero.

Therefore, write any value other than zero to "[.Cd.7 ]Coincidence
detection point setting" and change the count enable command (Y1C to
Y1E) from OFF to ON, and again to OFF.

Note that the ON time must be 2.5ms or longer.

» The QD72P3C3 internal processing of coincidence detection may cause
the count value large (X14, X18, and X1C) or the count value small (X16,
X1A, and X1E) to turn ON when the count value coincidence (X15, X19,
and X1D) status changes from OFF to ON.

(2) Coincidence detection interrupt function
This function generates an interrupt request to the programmable controller CPU
during coincidence detection.
This interrupt request enables the start of interrupt processing programs.
(When using this function with the Q00JCPU/QO00CPU/Q01CPU, select the CPU of
function version B or later.)

(a) Up to 16-point interrupt factors (Sl) are allowed for a single MELSECNET-Q series
intelligent function module.
As shown in the table below, the QD72P3C3 has 3-point interrupt factors (Sl) for
coincidence detection.

Sl No. Interrupt factor

0 Channel 1: Coincidence detection of coincidence detection point

1 Channel 2: Coincidence detection of coincidence detection point

2 Channel 3: Coincidence detection of coincidence detection point
3to 15 Reserved

Timing of interrupt signal generation

Count value coincidence
(X15, X19, and X1D) (v‘

10 signals _— ‘0 A
Coincidence signal reset
command (Y14 to Y16)

Interrupt request

QD72P3C3
internal
processing |

’

Interrupt request clear \

N,

Program processing in
programmable controller Interrupt program processing
CPU

1 2 -8 12.5 Coincidence Detection Function
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(b) It takes approx. 150us from when the QD72P3C3 detects coincidence until it
makes an interrupt request to a programmable controller CPU. 2
=z d
o9
(c) Set the interrupt factors (Sl) and interrupt pointers of the programmable controller 5%
CPU on the screen displayed by selecting [PLC parameter] - [PLC system] - 28
"Intelligent function module setting" - "Interrupt pointer settings".
1) PLC side "Interrupt pointer Start No."
Set the start interrupt pointer number of the programmable controller CPU. )
=
Setting range: 50 to 255 %
2) CPU side [Interrupt pointer No. of module] %
Set the number of interrupt executing conditions set in "interrupt setting". 9
Setting range: 1 to 16
3) Intelli. module side "Start I/O No."
Set the start I/O number of the intelligent function module for which interrupt
setting has been made. %z
Setting range: 0000 to OFFO (H) SL
Xz
4) Intelli. module side "Start SI No." =3
Set the interrupt pointer number of intelligent function module set to "interrupt 12

(SI) No." in interrupt setting.
Setting range: 0 to 15

The following shows a setting example where SI 0 to 2 of the QD72P3C3 in the
slot of start /0O No. 20 are assigned to interrupt pointers 150 to 155.

x Z
w O
=
Z5
82

]
O L

Intelligent function module interrupt pointer setting §|

PLC side Intelli. module side -
Intermupt pointer | Interrupt pointer
Start Mo. Mo.of maduls Start [/0 Mo Gtark Sl Mo |
50 1 0000 ]

COMMON FUNCTION
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Check | End Cancel

TROUBLESHOOTING

APPENDIX

12.5 Coincidence Detection Function 1 2 -9



1 2 COUNTER FUNCTION

MIELSEC [ eries

(d) The following two methods are available for using particular SI numbers only.

1)

2)

EIPOINT

Using the interrupt pointer setting with parameters

Only the interrupt factors, starting from the "Start SI No." for the number set at
"Interrupt pointer No. of module" in the [Intelligent function module interrupt
pointer setting] screen, are used.

For example, when the "Start SI No." and "Interrupt pointer No. of module" are
set to 1 and 2 respectively, only Sl 1 and 2 can be used.

The interrupt function is not used if the interrupt pointer setting with parameters
has not been made.

Using the IMASK instruction from the sequence program

With the IMASK instruction, whether to enable or disable (interrupt mask) the
interrupt program execution can be set to each interrupt pointer number.

For details of the IMASK instruction, refer to QCPU (Q Mode)/QnACPU
Programming Manual (Common Instructions).

* A coincidence detection interrupt occurs when the count value
coincidence signal rises (from OFF to ON).

This means that, unless the count value coincidence signal is turned OFF
by performing coincidence signal reset, the next interrupt request is not
issued.

» When the interrupt occurrence interval is within "interrupt delay time
(approx. 100 to 200¢s) + interrupt program processing time", "Watch dog
timer error"of the CPU may occur and/or an interrupt request may not be
detected. For details, refer to QCPU (Q Mode)/QnACPU Programming
Manual (Common Instructions).

Interrupt
request

Interrupt occurrence interval

12 -10
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12.6 Preset Function
(O]
4
33
This function replaces "[Md.3 ]Count value" to an arbitrary value. =E
An arbitrary value to be replaced is called a preset value. §§
This function is used to start counting pulses from the preset value.
(1) Preset function operation z
The preset function is activated by turning the preset command (Y18 to Y1A) ON. E
i
o
(( 2
Count enable command ON )) —
(Y1C to Y1E) OFF
A A A A A A A A A A A A
Input pulses for counting 11 S&TLFL 11111
>z
£o
agh) 515
[Cd.6]Preset value setting 0 \ 100 =E
] B <L
Preset command ON 2) .
(Y18 to Y1A) OFF (( ‘)
)) /
‘ x Z
[Md_3]Count value 0 |12 t]65 66| 67 100 101102103 104 | 105 ,'-'_JS
| % %
3z
No. Description z
1) Write an arbitrary value to " Preset value setting". ;
2) When the preset command (Y18 to Y1A) rises (from OFFtoON), a value in z
P4
" Preset value setting" is preset to "[Md.3 ] Count value". g
3
(&)
POINT
The preset function can be executed regardless of the ON/OFF status of the 2
count enable command (Y1C to Y1E). ag
23
OF
o
A2
(O]
Z
'_
o
@]
I
(%]
5
m
2
]
14
'_
x
o
Z
10}
o
o
<
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12.7 Current Feed Value, Count Value Simultaneous Change
Function

This function stores the same value in " Current feed value" and "[Md.3 |Count
value" by performing current value change or preset function.

For details of current value change, refer to "Section 9.2.4 Current value change".
For details of preset function, refer to "Section 12.6 Preset Function".

(1) Operation pattern

To use this function, an operation pattern needs to be set for "[Pr.9_|Current feed
value, count value simultaneous change function selection".

The operating conditions and value stored to both " Current feed value" and

" Count value" depend on the operation pattern.
(Refer to the table below.)

Stored value

Current feed value Count value

Setting value of

Operating condition

1: Count value changed Current value change execution Positioning address/ Positioning address/
together at current value (Positioning start ON) movement amount movement amount
change Preset command ON - Preset value setting
Current value change execution Positioning address/
2: Current feed value changed T -
9 (Positioning start ON) movement amount

together at preset

Preset command ON Preset value setting Preset value setting
3: Values changed both at Current value change execution Positioning address/ Positioning address/
current value change and at (Positioning start ON) movement amount movement amount
preset Preset command ON Preset value setting Preset value setting

(a) Count value changed together at current value change (Setting value of [ Pr.9 ]: 1)

Positioning address/ >< \ 3000

movement amount N

1000 N

Preset value setting X

Current value change execution 1)

(Positioning start signal —‘

(Y8 to YA)) 2)
Preset command (Y18 to Y1A) —‘ )

/

Current feed value Indefinite [ B 3000

Count value Indefinite R 4 3000 B 1000

* When the current value change is executed (when the positioning start
signal (Y8 to YA) is changed from OFF to ON), the value set to
"[Da.5 |Positioning address/movement amount" is stored to both
"[Md.1 ICurrent feed value" and "{Md.3 |Count value".

* When the preset command (Y18 to Y1A) is changed from OFF to ON, a

normal preset operation is performed. This time, ".Md.3 |Count value" is not
changed.

1 2 -12 12.7 Current Feed Value, Count Value Simultaneous Change Function
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(b) Current feed value changed together at preset (Setting value of [Pr.9 |: 2)
2
| Z -
Da.5Positioning address/ ‘ o9
movementgamount >< N 3000 = 'n_:
\ B Z
: £8
Preset value setting >< \ 1000 |
Current value change execution 2) ) \
(Positioning start signal
(Y8 to YA)) ] } =
Preset command (Y18 to Y1A) R ,C:)
<
/ ey b
[Md.1]Current feed value Indefinite T, 3000 [ W™ 1000 &
\ o
[Mdz]Count value Indefinite m 1000 S
* When the preset command (Y18 to Y1A) is changed from OFF to ON, a
value in "[Cd.6 | Preset value setting" is stored to both "[Md.1 JCurrent feed
value" and "Md.3 |Count value". >z
. o . o
* When current value change is executed (when the positioning start signal = 5
(Y8 to YA) is changed from OFF to ON), a normal current value change §§
control is performed. This time, "[Md.3 JCount value" is not changed. 12

(c) 3: Values changed both at current value change and at preset (Setting value of

[Prg]: 3)
x Z
Degfostoning sacresl X y % =5
\ ‘ ow
Preset value setting X \ 1000 i
Current value change execution 2) ) \ %
(Positioning start signal ﬁﬂ =
(Y8 to YA)) g
Preset command (Y18 to Y1A) " J z
/ ey %
[Md.1] Current feed value Indefinite [ B 3000 [ ™ 1000 §
\ \ 3
(@]
Count value Indefinite B 3000 L 1000
* When the current value change is executed (when the positioning start
signal (Y8 to YA) is changed from OFF to ON), the value set to %
" Da.5 |Positioning address/movement amount" is stored to both EE
2
"[Md.1 |Current feed value" and "[Md.3 |Count value". %E
11}
* When the preset command (Y18 to Y1A) is changed from OFF to ON, a oz
value in "[Cd6 ] Preset value setting" is stored to both "[Md.1 |Current feed
O]
value" and "IMd.3 |Count value". g
3
%
(2) Precautions =
"[Md.1 ]Current feed value" is not changed by the preset command (Y18 to Y1A) é
during positioning control. -
When "[Pr.9 |Current feed value, count value simultaneous change function
selection" is set to either "2: Current feed value changed together at preset" or "3:
Values changed both at current value change and at preset", a warning "Preset
disabled" (warning code: 23) occurs when the preset command (Y18 to Y1A) is x
changed to ON during positioning control. E
<
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EIPOINT

The current feed value, count value simultaneous change function can be
executed regardless of the ON/OFF status of the count enable command (Y1C to
Y1E).

1 2 -14 12.7 Current Feed Value, Count Value Simultaneous Change Function
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12.8 Response Delay Time
(O]
Z -
When using the counter function, response delay time needs to be considered. ég
(1) Operation and control affected by response delay time
Response delay time is the maximum time to perform the following operation and
control. _
©]
=
(a) Time before count operation starts after the CHO count enable command (Y1C to E
Y1E) is turned ON. 3
(O]
o
(b) Time before the value in the "[Md.3 ] Count value" is updated after the CHO preset -
command (Y18 to Y1A) is turned ON.
(2) Response delay time
Response delay time is calculated by the following formula: &3
5
55
Response delay Scan time of sequence Control cycle (2.5ms) <L
) = + x 2 [ms]
time program of QD72P3C3 12

(a) Scan time of sequence program

Scan time affects the delay of 1/O signals. xZ
The use of direct access inputs (DX) and direct access outputs (DY) can minimize %E
P4

the delay. 32
(b) Control cycle (2.5ms) of QD72P3C3 _
Up to 5ms (Control cycle (2.5ms) of QD72P3C3 x 2) of delay occurs during the Q
time when the QD72P3C3 reads the output signal and buffer memory updated by %
the sequence program and completes processing. %
s

o

(@]

:

n=

£5

oF

(O]

Z

'_

o

o

I

&

2

]

=

x

o

&

&

<
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CHAPTER13 COMMON FUNCTION

This chapter describes details of the common function of the QD72P3C3.

13.1  Outline of Common Function

"Common function" is the generic term for functions operable as necessary, regardless of
the control method.
These common functions can be executed using GX Developer.

For details of GX Developer, refer to the GX Developer Operating Manual.

The following table shows the details of "common function".

Common function

External 1/0O signal
logic switching

Description
This function changes the external /O
signal logic to match the device
connected to the QD72P3C3.

Operating method
Set the switches on the [I/O assignment] tab in the
[@Qn[H] Parameter] screen of GX Developer.
(Intelligent function module switch)

External 1/O signal
monitor

This function monitors the external I/0O
signal status.

Monitors the external I/O signal information on the
[Module's Detailed Information] screen, which can
be displayed from the [System Monitor] screen of
GX Developer.

1 3 -1 13.1 Outline of Common Function
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13.2 External I/O Signal Logic Switching Function

0}
4

This function changes the external I/O signal logic to match the device connected to the ég

QD72P3C3. 28

The following table shows the external I/O signals whose logic is switchable. =

/o , 5

I Signal name Remarks o

classification £

Zero signal PGOO E

Input Near-point dog signal DOGO O of the symbol indicates §

Upper/Lower limit signal FLSO, RLSO the axis or channel number -

Output Pulse output F, pulse output R PULSE FO, PULSE RO (1to 3).

Deviation counter clear CLEARDO

(1) Setting contents
Make settings at "Switch setting” (for intelligent function module) on the [I/O
assignment] tab in the [PLC Parameter] screen of GX Developer. For details of the
settings, refer to "Section 5.6 Intelligent Function Module Switch Setting".

AUXILIARY
FUNCTION

(2) Precautions for setting

(a) The switch settings become effective after power-ON or programmable controller
CPU reset.
The settings cannot be changed during operation.

BN COUNTER
PICY FUNCTION

(b) The module may not be able to operate normally if each 1/O signal logic is set
incorrectly.
Before setting, check the specifications of the device to be used.

COMMON FUNCTION

DEDICATED
INSTRUCTIONS

TROUBLESHOOTING

APPENDIX
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13.3 External I/O Signal Monitor Function

This function monitors the module information, external 1/0 signal information, and
intelligent function module switch setting status on the screen displayed by clicking the "H/
W Information" button on the [Module's Detailed Information] screen, which can be
displayed from the [System Monitor] screen of GX Developer (SW7D5C-GPPW-E or
later).

[Setting procedure]

[Diagnostics] — [System monitor] — select "QD72P3C3" — [Module's Detailed

Information...] —

HIW Information g‘
todule Display format
Module Name  QD72F3AC3 Praduct infarmation 09041 0000000000 - B " HEX ( DEC
Haw LED Infarmation Hw S Infarmation

Item Falue ltem Value Item Falue ltem Value
RUN oooL PLE OUT MOD| 000G
EFR oonon PL3 00T SIG(000Z
ZEROL oooon DCC CLE 000l
ZEROZ oooL ZERD 3IG 0006
ZERO3 oooL DOG 5IG 0oon
DOG1 oooon FL3 GIG noo7
DOGZ oonon RLS 5IG aoo7?
DOG3 oooon PL3 IN MODE(0Dz0
FLE1 oooL ENG LIN 0004
FL32 oooL HOP 0oon
FL33 oooL HOF 0oon
RLI1 oooL
RLSZ onol
RLS3 oooL

Stop moniter Cloze

[H/W LED Information]
The following information is displayed at "H/W LED Information" on the [H/W Information]
screen.

Item Signal name Value
RUN "RUN" LED of the QD72P3C3 0: The LED is OFF.
ERR. "ERR." LED of the QD72P3C3 1: The LED is ON or flashing.
ZERO1 Zero signal of Axis 1
ZERO2 Zero signal of Axis 2
ZERO3 Zero signal of Axis 3
DOG1 Near-point dog signal of Axis 1
DOG2 Near-point dog signal of Axis 2
DOG3 Near-p(.)ln.t d?g signal o.f Axis 3 0: OFF, 1: ON
FLS1 Upper limit signal of Axis 1
FLS2 Upper limit signal of Axis 2
FLS3 Upper limit signal of Axis 3
RLS1 Lower limit signal of Axis 1
RLS2 Lower limit signal of Axis 2
RLS3 Lower limit signal of Axis 3

13-3
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[H/W SW Information]
The setting status of the intelligent function module switches is displayed.

Item Signal name Corresponding switch
PLS OUT )
Pulse output mode 0 to 2 bits
MODE
PLS OUT Pulse output logic .
SIG lecti 4 to 6 bits
selection
— Switch 1
Deviation counter clear ,
DCC CLR . . 8 to 10 bits
output logic selection
Zero signal input logic .
ZERO SIG . 12 to 14 bits
selection
Near-point dog signal )
DOG SIG ) . ) 0 to 2 bits
input logic selection
Lower limit signal input ) .
FLS SIG . . Switch 2 4 to 6 bits
logic selection
Upper limit signal input
RLS SIG p,p ) 9 P 8 to 10 bits
logic selection
PLS IN ) .
Pulse input mode . 0 to 5 bits
MODE Switch 3
RNF LIN Counter format 8 to 10 bits
NOP - Switch 4
NOP - Switch 5

MIELSEC [ eries

Value

For details, refer to
"Section 5.6 Intelligent
Function Module Switch
Setting".

13.3 External I/O Signal Monitor Function
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CHAPTER14 DEDICATED INSTRUCTIONS

14.1 Dedicated Instruction List and Applicable Devices

(1) Dedicated instruction list

L Dedicated Lo
Application . i Description Reference
instruction
Selects positioning control, machine OPR Sect
ection
Positioning start | ZP.PSTRTO |control, and fast OPR control for the specified 143
axis of the QD72P3C3 and starts the control. '
. Sets the positioning data to the specified axis of )
Direct L Section
. ZP.DSTRTO |the QD72P3C3 and starts the positioning
positioning start 14.4
control.
Changes the speed of the specified axis of the Secti
ection
Speed change |ZP.SPCHGQO |QD72P3C3 by setting the speed changing 145
parameters. '

(2) Applicable device
The following table shows the devices applicable to the dedicated instructions.

Internal device

[ mr [ Wow | O e

XYMLFVB | TSTCDW | R.ZR | -

*

Word device bit specification can be used as bit data.

Word device bit can be specified as "word device.bit number".

(Specify the bit number in hexadecimal.)

For example, bit 10 of DO is specified as "D0.A".

Note, however, that timers (T), retentive timers (ST), and counters (C) are not subject to bit
specification.

1 4 -1 14.1 Dedicated Instruction List and Applicable Devices
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14.2 Interlock for Dedicated Instruction Execution

(O]
z
. : . . . Z3
Dedicated instructions cannot be executed to different axes simultaneously. If that occurs, g?_:
the second and subsequent instructions are ignored due to an interlock of the o=
oo
programmable controller CPU. (No error occurs.)
The following shows the timing of interlock for the positioning start dedicated instruction
(ZP.PSTRTO). -
©)
g
o
L
ON o
ZP.PSTRT Oinstruction ON OFF A 8
o]
ON
Interlock by programmable controller CPU OFF
ON
BUSY signal (X8 to XA) OFFﬁ/
>z
ON £o
Positioning completion (X10 to X12) OFF % g
2D
<L

COUNTER
FUNCTION

D COMMON FUNCTION

on
)
<D
2K
a5
Az

TROUBLESHOOTING

APPENDIX
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14.3 ZP.PSTRT1, ZP.PSTRTZ2, ZP.PSTRT3

Selects the start method (positioning control, machine OPR control or fast OPR control) for
the specified axis and starts the positioning control.

Applicable device

Link dlrect device Intelligent
. Internal device . Constant
Setting function
File Index
data ¢ module ster Z
register . register Zn
9 device 9

(S) - - -
(D) O o} - - - -
[Instruction symbol]  [Executing condition]
ZP.PSTRT1"! A % }i ZPPSTRT1 |"Un"| (S) | (D)
*2
ZP.PSTRT2"! 1 % }i ZPPSTRT2 |"Un"| (S) | (D)
*2
ZP.PSTRT3™! A % }i ZPPSTRT3 |"Un"| (S) | (D)
2
* 1 When describing shared information for ZP.PSTRT1, ZP.PSTRT2, and ZP.PSTRT3, "ZP.PSTRTO"
is used.
* 2 If the originating station is a Basic model QCPU (function version B or later), or Universal model
QCPU, "" (double quotation) of the first argument can be omitted.
(1) Setting data
Setting data Description Set by*?’ Data type
Start /0 number of the QD72P3C3 .
"Un" ) o ) ) . User 1 bits
(00 to FD: First two digits when I/O signals are expressed in 3-digit)
(S) Start number of the device in which control data is stored - Device
Start number of the bit device to be turned ON for one scan upon
(D) completion of the instruction System Bit
((D)+1) also turns ON at error completion.

* 3 Local devices and file registers for each program cannot be used for setting data.

14 .3 14.3 ZP.PSTRT1, ZP.PSTRT2, ZP.PSTRT3
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(2) Control data

0}
Z p |
z
oF
. . Setting . £E
Device Item Setting data Set by ke
range €0
(S) +0 System area - - -
Stores the status at completion.
(S) +1 Completion status | *0: Normal completion - System 5
* =
«Other than 0: Error completion (Error code)™ %
Specifies the start number to start the control with o)
the ZPRSTRTO instruction. 0, 3
(S) +2 Start number | +Positioning control: 0 9000, User
*Machine OPR control: 9000 9001
*Fast OPR control: 9001

*1 The setting side indicates the following:
* User: Data stored by the user at dedicated instruction execution.

- System: Data stored by the programmable controller CPU at dedicated instruction completion.
* 2 For details of error code at error completion , refer to "Section 15.3".

AUXILIARY
FUNCTION

(3) Function

(a) Starts the positioning control of the target axis (see below).

« ZP.PSTRT1: Axis 1 gé

* ZP.PSTRT2: Axis 2 §§

+ ZP.PSTRT3: Axis 3 o

(b) Positioning control and OPR control are started by specifying either 0, 9000 or z
9001 at "Start number" of ((S) +2). 5

=z

(c) Completion status of the ZP.PSTRT0O instruction can be checked by the E
completion device ((D) +0) and ((D) +1). %

1) Completion device ((D) +0) 8

Turns ON at END processing in the scan where the ZP.PSTRT0O instruction is
completed, and turns OFF at the next END processing.

2) Completion status display device ((D) +1)
Turns ON/OFF according to the status when the ZP.PSTRTO instruction is
completed.
* Normal completion: Remains OFF.
* Error completion: Turns ON at END processing in the scan where the
ZP.PSTRTO instruction is completed, and turns OFF at the next END
processing. (Same ON/OFF operation as a completion device.)

on
)
<D
2K
a5
Az

TROUBLESHOOTING

APPENDIX

14.3 ZP.PSTRT1, ZP.PSTRT2, ZP.PSTRT3 14 .4



14

DEDICATED INSTRUCTIONS

MIELSEC [ eries

END processing END processing END processing  END processing
Sequence program
Completion of the ZP.PSTRT[]
ON instruction execution
ZP.PSTRT Oinstruction OFF l
ON
. . A
Completion device OFF v
ON Error completion

Completion status display device OFF “‘ Normal |

777777777777777777 ' completion ¥

One scan

(4)

()

Error

At error completion of the ZP.PSTRTO instruction, the error completion signal ((D) +1)
turns ON and the error code is stored in the completion status ((S) +1).

Refer to the error code list in Section 15.2.1, check the error and take corrective
action.

Precautions

(a) When the positioning control is started with the ZP.PSTRTDO instruction, the
positioning start signal (Y8 to YA) and the start complete signal (X8 to XA) do not
turn ON.

Check the positioning control operation status with the ZP.PSTRTO start
command and the BUSY signal (X8 to XA).

(b) After the control has been started with the ZP.PSTRT0O instruction, if the stop
command is entered without completing positioning, the completion device (D)
turns ON for one scan and the ZP.PSTRT0O instruction execution ends.

(c) The ZP.PSTRTO instruction can be executed while the module READY signal
(X0) is ON. Even though the ZP.PSTRT0O instruction execution is requested while
the module READY signal (X0) is OFF, the instruction is not executed.

Before executing the ZP.PSTRTO instruction, turn ON the programmable
controller CPU READY signal (Y0) and the module READY signal (X0).

(d) When the remote 1/O station (Q corresponding MELSECNET/H network remote 1/
O module) is used, this dedicated instruction (ZP.PSTRTO) cannot be used.

(e) When the ZP.PSTRTO instruction is executed with other than 0, 9000, and 9001
set for "Start number"(device: (S) +2) of the control data, "Dedicated instruction
error" (error code: 804) occurs and the positioning control cannot be started.

14 .5
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(6) Program example

(O]
. i =z
The program which starts the positioning control when the X100 turns ON. Zg
. =K
D30 to D32 are used for the devices that store control data, and M32 and M33 are 4=
used for the completion devices. 28
*Positioning start program =
©]
X100 “<Converting the positioning start command into pulse> '3:_:
| n w
Iy [Ps w50 H g
Positioning Positioning (o]
start start (O]
command command 9,
pulse
M150 “<Setting the positioning start method>
— | {move Ko D32 }
Positioning Start method
start
command
pulse

AUXILIARY
FUNCTION

“<Storing the positioning start command>
[SET  M200 }

Positioning
start
command
strage
M200 “<Executing positioning start> 5 %
— | [zp. PSTRT1 “U0” D30 M3 2 i 5
Positioning Control Completion 2z
start datafor  device 8 E
command g]gTRﬂ
strage instruction
“<Canceling the positioning start command storage> o
'_
[RST  m200 N 9
Positioning =
start LZ"
command [e)
strage =
=
8
[0 R 4

on
)
<D
2K
a5
Az

TROUBLESHOOTING
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The program example when a dedicated instruction is not used

*

*Positioning start program (When a dedicated instruction is not used)

“<Converting the positioning start command into pulse>

[pLS

“<Executing positioning start>

[ sET

“<Turning OFF the positioning start signal>

[RsT

X100 Y8 X8
— | N—F
Positioning Axis 1 Axis 1
start positioning start
command start complete

M150
_| |

I
Positioning
start
command
pulse
Y8 X8 DX4
— | { ——34F
Axis 1 Axis 1 Axis 1
positioning| start BUSY
start completion|
X0C
Axis 1
error
occurrence

MIELSEC [ eries

M150 }
Positioning
start command
pulse

Y8 i
Axis 1
positioning
start

Y8 1
Axis 1
positioning
start
[END i

14 .7
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14.4 ZP.DSTRT1, ZP.DSTRTZ2, ZP.DSTRT3

Sets the positioning data to the specified axis of the QD72P3C3 and starts the positioning
control.

Applicable device

Link dlrect device Intelligent
. Internal device . Constant
Setting JD\D function

File Index

data ¢ module ister Z
register register Zn
gi device o
uo\Go

(D) o : : : : :

[Instruction symbol]  [Executing condition]

ZP.DSTRT1" Jf % }i ZP.DSTRT1 | Un"| (S) | (D)

*2

ZPDSTRT2 § % }i ZPDSTRT2 |"Un"| (S) | (D) —]

(s) | ()

ZPDSTRT3™ f % }i ZP.DSTRT3 | Un"

*2

*1 When describing shared information for ZP.DSTRT1, ZP.DSTRT2, and ZP.DSTRT3,

"ZP.DSTRTO" is used.
* 2 If the originating station is a Basic model QCPU (function version B or later), or Universal model
QCPU, "" (double quotation) of the first argument can be omitted.

(1) Setting data

Setting data Description Set by*3 Data type
Start I/O number of the QD72P3C3 .
"Un" . L . . L User BIN 16 bit
(00 to FD: First two digits when I/O signals are expressed in 3-digit)
(S) Start number of the device in which control data is stored. - Device

Start number of the bit device to be turned ON for one scan upon
(D) completion of the instruction System Bit

((D)+1) also turns ON at error completion.

* 3 Local devices and file registers for each program cannot be used for setting data.

14.4 ZP.DSTRT1, ZP.DSTRT2, ZP.DSTRT3 14 -8
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(2) Control data
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Device Item Setting data Setting range Set by*1
(S) +0 System area - - -
Stores the status at completion.
(S)+1 | Completion status | *0: Normal completion - System
*Other than 0: Error completion (Error code)*2
Specifies the control method to start the control with
the ZP.DSTRTO instruction.
+1-axis linear control (ABS): 1
(S) +2 Control method | «1-axis linear control (INC): 2 1to5 User
*Speed control (Forward run): 3
*Speed control (Reverse run): 4
*Current value change: 5
) Specifies the ACC/DEC time to perform positioning
(S) +3 ACC/DEC time ) ) ) 1 to 5000 (ms) User
control with the ZP.DSTRTO instruction.
*Specifies the command speed to perform
(S)+4 pecties nespesaop 1 to 100000
Command speed | positioning control with the ZP.DSTRTO User
(S) +5 . . (pulse/s)
instruction.
(S) +6 o Specifies the positioning address/movement
Positioning e .
amount to perform positioning control with the
address/ 2P DSTRTO instructi -1073741824 to U
. . ser
movement > metruction , 1073741823
Specifies the change value when performing current
amount
(S) +7 value change.

* 1 The setting side indicates the following:

 User: Data stored by the user at dedicated instruction execution.

- System: Data stored by the programmable controller CPU at dedicated instruction completion.
* 2 For details of error code at error completion , refer to "Section 15.3".

(3) Function

(a) Sets the positioning data to the specified axis of the QD72P3C3 and starts the
positioning control.

Note that the setting value for "Cd.5 IStart method" is ignored when this
instruction is executed.

+ ZP.DSTRT1: Axis 1

+ ZP.DSTRT2: Axis 2

« ZP.DSTRT3: Axis 3

(b) Positioning control can be started with a desired control method by specifying the
value at "Control method" of ((S) +2).

(c) Completion status of the ZP.DSTRTO instruction can be checked by the
completion device ((D) +0) and ((D) +1).

14 .9
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1) Completion device ((D) +0)

Turns ON at END processing in the scan where the ZP.DSTRTO instruction is Q
completed, and turns OFF at the next END processing. gg'
2) Completion status display device ((D) +1) %%
Turns ON/OFF according to the status when the ZP.DSTRTDO instruction is =
completed.
* Normal completion: Remains OFF. -
* Error completion: Turns ON at END processing in the scan where the g
ZP.DSTRTO instruction is completed, and turns OFF at the next END ﬁ
processing. (Same ON/OFF operation as a completion device.) 8
o
END processing END processing END processing END processing
Sequence program
>z
Completion of the ZP.DSTRTO % o
ON instruction execution =
55
ZP.DSTRT Olinstruction OFF ﬂ =0
ON
Completion device OFF A
,,,,,,,,,,,,,,,,,, Y vz
wi Q
ON . Z0
Error completion 8 4
. ) . A Normal \ o
Completion status display device OFF © Normal !
777777777777777777 ' _completion ¥
One scan ‘ E
'_
O
=z
2
P4
o
=
(4) Error =
At error completion of the ZP.DSTRT0O instruction, the error completion signal ((D) +1)

turns ON and the error code is stored in the completion status ((S) +1).
Refer to the error code list in Section 15.2.1, check the error and take corrective
action.

(5) Precautions

on
)
<D
2K
a5
Az

(a) When the positioning control is started with the ZP.DSTRT0O instruction, the
positioning start signal (Y8 to YA) and the start complete signal (X8 to XA) do not
turn ON.

Check the positioning control operation status with the ZP.DSTRTO start
command and the BUSY signal (X8 to XA).

If the "Command speed" of ((S) +4, (S) +5) exceeds the speed limit value, an
operation is performed with the speed limit value. If the "Command speed" is
lower than the bias speed, an operation is performed with the bias speed.

TROUBLESHOOTING

(b) After the control has been started with the ZP.DSTRT0O instruction, if the stop
command is entered without completing positioning, the completion device (D)
turns ON for one scan and the ZP.DSTRTO instruction execution ends.

APPENDIX
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(c) The ZP.DSTRTO instruction can be executed while the module READY signal
(X0) is ON. Even though the ZP.DSTRTO instruction execution is requested while
the module READY signal (X0) is OFF, the instruction is not executed.

Before executing the ZP.DSTRTO instruction, turn ON the programmable
controller CPU READY signal (Y0) and the module READY signal (X0).

(d) When the remote I/O station (Q corresponding MELSECNET/H network remote I/
O module) is used, this dedicated instruction (ZP.DSTRTO) cannot be used.

(e) In the following cases, "Dedicated instruction error" (error code: 804) occurs
when the ZP.DSTRTO instruction is executed, and the positioning control cannot
be started.

» The value other than 1 to 5 is set for "Control method" (device: (S) +2) of the
control data.

» The value outside of the range between 1 and 5000 is set for "ACC/DEC
time" (device: (S) +3) of the control data.

* The value outside of the range between -1073741824 and 1073741823 is set
for "Positioning address/movement amount" (device: (S) +6, (S) +7) of the
control data.

14 - 11 14.4 ZP.DSTRT1, ZP.DSTRT2, ZP.DSTRT3
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14.5 ZP.SPCHG1, ZP.SPCHG2, ZP.SPCHG3

(O]

4
=z 4
Changes the speed of the axis which is in JOG operation during speed control. 8'8_:
28
oo

Applicable device
L|nk direct device Intelligent
. Internal device . Constant
Setting J|:|\|:1 function >
File Index o
data ¢ module stor 7 =
register device register Zn ﬁ
uo\Go =
o
(S) - ©) - - -
AIDA| @) O - - - -

AUXILIARY
FUNCTION

[Instruction symbol]  [Executing condition]
ZP.SPCHG1"! § % }i ZP.SPCHG1|" Un" | (S) | (D)
2
i
B
" Y " U 59
ZP.SPCHG2 ZP.SPCHG2 [ " Un (S) | (D) 8§
— o
2
P4
)
 — 3
ZP.SPCHG3™! —{ }i ZP.SPCHG3 (" Un"| (S) | (D) =
— 1 [,
2 z
S
=
(e}
&)

*1 When describing shared information for ZP.SPCHG1, ZP.SPCHG2, and ZP.SPCHG3,

"ZP.SPCHGO" is used.
* 2 If the originating station is a Basic model QCPU (function version B or later), or Universal model
QCPU, "" (double quotation) of the first argument can be omitted.

(1) Setting data

on
)
<D
2K
a5
Az

Setting data Setting contents Set by*3 Data type
Start I/O number of the QD72P3C3 .
"Un" . . ) . . User BIN 16 bit
(00 to FD: First two digits when I/O signals are expressed in 3-digit)
(S) Start number of the device in which control data is stored - Device

Start number of the bit device to be turned ON for one scan upon

(D) completion of the instruction System Bit

TROUBLESHOOTING

((D)+1) also turns ON at error completion.

* 3 Local devices and file registers for each program cannot be used for setting data.

APPENDIX
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(2) Control data

m Setting data Setting range Set by*1

(S) +0 System area
Stores the status at completion.
(S)+1 | Completion status | *0: Normal completion - System
*Other than 0: Error completion (Error code)*2
(S) +2 Specifies the speed after performing speed change 1 to 100000
| Newspeedvalue | | ) . User
(S) +3 with the ZP.SPCHGO instruction. (pulse/s)
) Specifies the ACC/DEC time and DEC/STOP time
ACC/DEC time at .
(S) +4 to perform speed change with the ZP.SPCHGO 1 to 5000 (ms) User
speed change | )
instruction.

* 1 The setting side indicates the following:
 User: Data stored by the user at dedicated instruction execution.

- System: Data stored by the programmable controller CPU at dedicated instruction completion.
* 2 For details of error code at error completion , refer to "Section 15.3".

(3) Function

(a) Changes the speed of the Axis which is in JOG operation during speed control.
« ZP.SPCHG1: Axis 1
+ ZP.SPCHG2: Axis 2
+ ZP.SPCHG3: Axis 3

(b) The speed can be changed by specifying the value at "New speed value" of ((S)
+2) and "ACC/DEC time at speed change" of ((S) +3, (S) +4).

(c) Completion status of the ZP.SPCHGQO instruction can be checked by the
completion device ((D) +0) and ((D) +1).
1) Completion device ((D) +0)
Turns ON at END processing in the scan where the ZP.SPCHGO instruction is
completed, and turns OFF at the next END processing.

2) Completion status display device ((D) +1)
Turns ON/OFF according to the status when the ZP.SPCHGO instruction is
completed.
* Normal completion: Remains OFF.
* Error completion: Turns ON at END processing in the scan where the
ZP.SPCHGO instruction is completed, and turns OFF at the next END
processing. (Same ON/OFF operation as a completion device.)

14 - 13 14.5 ZP.SPCHG1, ZP.SPCHG2, ZP.SPCHG3
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(O]
4
END processing END processing END processing END processing b4 6‘
Sequence program 8 'ﬂ_f
—————————————————— B Z
(e)e}
oo
Completion of the ZP.SPCHGO
ON instruction execution
ZP.SPCHG Oinstruction OFF ﬂ %
g
o
ON i
A S
Completion device OFF 8
777777777777777777 Y 2
N | Error completion
Completion status display device OFF “‘ Normal |
777777777777777777 ! completion ¥
One scan xz
[ omem | :
20
Xz
2D
<L
(4) Error
At error completion of the ZP.SPCHGO instruction, the error completion signal ((D)
+1) turns ON and the error code is stored in the completion status ((S) +1). _
. . . . o
Refer to the error code list in Section 15.2.1, check the error and take corrective wo
action. § 2
o
(5) Precautions _
©]
(a) The ZP.SPCHGO instruction can be executed only at the constant speed section 'g
which is in JOG operation, during speed control. In other cases, the speed cannot 2
be changed and the error completion signal ((D) +1) turns ON. é
=
(b) If the "New speed value" of ((S) +2, (S) +3) exceeds the speed limit value, an 8
operation is performed with the speed limit value. If the command speed is lower 4

than the bias speed, an operation is performed with the bias speed.

(c) When the remote 1/O station (Q corresponding MELSECNET/H network remote I/
O module) is used, this dedicated instruction (ZP.SPCHGO) cannot be used.

on
)
<D
2K
a5
Az

(d) In the following cases, "Dedicated instruction error" (error code: 804) occurs when
the ZP.SPCHGO instruction is executed, and the speed cannot be changed.
» The value other than 1 to 100000 is set for "New speed value" (device: (S)

(O]

+2, (S) +3) of the control data. g
* The value outside of the range between 1 and 5000 is set for "ACC/DEC time §
at speed change" (device: (S) +4) of the control data. @
3

=

x

o

&

&

<
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CHAPTER15 TROUBLESHOOTING

This chapter describes the description of errors regarding the QD72P3C3 and
troubleshooting for it.

15.1 Troubleshooting Flow

C Error occurrence )

Yes
RUN LED turns OFF.
No v
Refer to Section 15.1.1 When the RUN
LED turns OFF.
Yes
ERR. LED turns ON.
No v
Refer to Section 15.1.2 When the
ERR.LED turns ON.
AX LED flashes after Yes
ERR. LED flashes.
No
Refer to Section 15.1.3 When the AX
LED flashes after the ERR.LED flashes.
The
axis/CH warning occurrence Yes
signal (Y4 to Y6) is turned ON-
No
Refer to Section 15.1.4 When the axis/CH
warning occurrence signal (X4 to X6)
turns ON.
Count value Yes
is not normal.
No v
Refer to Section 15.1.5 When the count
operation is not executed, or not executed
normally.
oincidence detection Yes

interrupt does not occur.

No

4
Refer to Section 15.1.6 When the
coincidence detection interrupt does not
occeur.

Check whether other modules have an error
or not.

1 5 -1 15.1 Troubleshooting Flow
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15.1.1 When the RUN LED turns OFF

Check item Action

| lied? Check if the service voltage of the power supply module is
s power supplied”
- ok within the rated range.

Calculate the consumption current of the modules mounted

) - to the base unit such as CPU module, /0 module, and
Is the capacity of the power supply module sufficient? | . . . )
intelligent function module, and check that the power capacity
is sufficient.

Reset the programmable controller CPU and check that the
RUN LED turns ON.

Is the watchdog timer occurring? If the RUN LED does not turn ON, the module may be at

failure. Please consult your local Mitsubishi representative to
explain a detailed description of the problem.
Are the modules correctly mounted to the base unit? | Check the module mounting status.

15.1.2 When the ERR.LED turns ON

Check item Action

Check the error code and take measures described in

Is any error occurring? .
Section 15.2.1.

15.1.3 When the AX LED flashes after the ERR.LED flashes

Check item Action

Check the error code and take measures described in

Is any axis error occurring? )
Section 15.2.1.

15.1.4  When the axis/CH warning occurrence signal (X4 to X6) turns ON

Check item Action

Check the warning code and take measures described in

Is any warning occurring?
J s s Section 15.2.2.

15.1 Troubleshooting Flow 1 5 -2
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When the count operation is not executed, or not executed

Check item Action

Doesn't the programmable controller CPU indicate an
error?

If the LED on the programmable controller CPU indicates an
error, correct the error for normal operation with reference to
troubleshooting in the manual for the programmable controller
CPU used.

Is the external wiring of A and ¢B normal?

Check the external wiring and correct the error.

Are the shielded twisted pair cables used
for pulse input wiring?

Use the shielded twisted pair cables for pulse input wiring.

Has the measures against noise been

Measures . . o Take noise reduction measures (e.g. attach a CR surge
. taken to the adjacent devices and inside .
against suppressor to the magnet switch).
) the control panel?
noise

Is the distance between the high voltage
equipment and the pulse input line kept
enough?

Bundle the pulse input lines and put them in a single tube, and
keep a distance of 100mm (3.94inch) or more with the power
line even inside the control panel.

Do the LEDs of ¢A and ¢B turn ON by applying

voltage to pulse input terminals of A and ¢B using
such as stabilize power supply?

If the LEDs turn ON, check the external wiring and the wiring of
the pulse generator side.

If the LEDs do not turn ON, the module may be at failure.
Please consult your local Mitsubishi representative to explain a
detailed description of the problem.

Are the pulse input method and pulse input mode set
with the intelligent function module switch setting the
same?

Match the pulse input method with the pulse input mode made
on the intelligent function module switch setting.

Is the maximum speed of input pulse within the range
of the counting speed setting?

Set the maximum speed of the input pulse within the range of
the counting speed.

Does the input pulse waveform match with the
performance specifications?

Check the pulse waveform with synchronoscope. When the
input pulse does not meet the performance specifications,
input the pulse which meets the performance specifications.

Is the count enable command (Y1C to Y1E) ON?

Turn the count enable command (Y1C to Y1E) ON with the
sequence program.

Is the overflow occurring?

Execute the preset to clear the overflow.

Is the "[Md.3 |Count value" read in units of 2 words
(32bits) in the sequence program?

Read with a batch of 2 words.

15.3

15.1 Troubleshooting Flow

15.1.5 When the count operation is not executed, or not executed normally
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15.1.6  When the coincidence detection interrupt does not occur

Check item Action

Is the Q00J/Q00/Q01CPU (function version A) used
as the programmable controller CPU?

Change the CPU module to the one which supports the
intelligent function module event interrupt. (refer to Section
2.3)

Is the module configured as a network module
(remote /O station)?

Configure the module as the programmable controller CPU.
(refer to Section 2.3)

Is the setting made on [Interrupt pointer setting] of
[Intelligent function module setting] in [PLC
parameter] correct?

Check the intelligent function module interrupt pointer setting.

Is the way to use the program execution control
instruction such as the IMASK correct?

Check the sequence program.

Does the count value coincidence (X15, X19, X1D)
remain ON?

Reset (OFF) the count value coincidence (X15, X19, X1D) by
the coincidence signal reset command (Y14 to Y16).

15.1 Troubleshooting Flow 1 5 -4
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15.2 Error and Warning Descriptions

(1) Errors
m Types of errors
Errors detected by the QD72P3C3 include errors out of the parameter settings, and
errors at the operation start or during operation.

(a) Parameter setting range errors
The parameters are checked at the rising edge (OFF— ON) of the programmable
controller CPU READY signal (Y0). An error occurs when the parameter setting
details are incorrect.
When this kind of error occurs, the module READY signal (X0) does not turn ON.
To cancel the error, set the correct value in the parameter which the error
occurred, and then turn ON the programmable controller CPU READY signal
(YO0).

(b) Erros at the operation start or during operation
These are errros that occur at the operation start or during operation when the
OPR control, positioning control, or JOG operation is used.

If any error occurs on any axis at a start, the axis does not start and "{Md.4 |Axis
operation status" changes to "Error ".
If any error occurs on any axis during operation, the axis decelerates to stop and

"[Md.4 |Axis operation status" changes to "Error ".

m Error storage
When an error occurs, the axis/CH error occurrence signal (X1 to X3) turns ON and

the error code corresponding to the error description is stored in "[Md.5 |Axis/CH error
code".

Axis/CH | Axis/CH error occurrence signal " Axis/CH error code"
number (X1 to X3) buffer memory address

1 X1 77

2 X2 177

3 X3 277

* For setting contents, refer to "Section 4.5 Monitor Data List".

If another error occurs during axis/CH error occurrence, the latest error code is
ignored. However, if any of the system-affecting errors (error codes: 800 to 830)
occurs, the old error code is overwritten by the newest error code.

(The error codes 800 to 830 are stored into " [Md.5 |Axis/CH error code" for all axes.)

1 5 -5 15.2 Error and Warning Descriptions
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Warnings

m Types of warnings

These are warnings that occur during operation when the OPR control, positioning
control, or JOG operation is used.

Even if a warning occurs, the operation continues. In addition, even if a warning

occurs, "[Md.4 JAxis operation status" does not change.

mWarning storage
When a warning occurs, the axis/CH warning occurrence signal (X4 to X6) turns ON
and the warning code corresponding to the warning description is stored in

"[Md.6 ]Axis/CH warning code".

Axis/CH warning code"

Buffer memory address

1 X4 78
2 X5 178
3 X6 278

*

For setting contents, refer to "Section 4.5 Monitor Data List".

For the axis warning code, the latest warning code is always stored.

Resetting errors and warnings
By turning ON the axis/CH error reset (Y1 to Y3), the following is processed and then
the error/warning status is cleared.
» The axis/CH error occurrence signals (X1 to X3) are OFF. (the axis/CH error
reset signals (Y1 to Y3) for all axes are turned ON.)
» The axis/CH warning occurrence signals (X4 to X6) are turned OFF. (the axis/CH
error reset signals (Y1 to Y3) for all axes are turned ON.)

« "[Md.4 JAxis operation status" changes from "Error" to "Standby".
"[Md.5 ]Axis/CH error code" is cleared to 0.
"[Md.6 JAxis/CH warning code" is cleared to 0.

Checking error and warning description
The error and warning description can be checked with "[Md.5 JAxis/CH error code"

and "[Md.6 JAxis/CH warning code". To check them, GX Developer or GX Configurator
-PT is needed. For details, refer to "Section 15.4 Checking Error Description Using
System Monitor of GX Developer” or "CHAPTER 6 UTILITY PACKAGE (GX
Configurator-PT)". (For details of error code and warning code, refer to .Section 15.2
and Section 15.3.)

15.2 Error and Warning Descriptions 1 5 -6
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15.2.1 Error code list

The following table shows the error descriptions and measures to be taken when an error
occurs.

Error
code Error name Description Operation at error
(decimal)
0 Normal status - -
100 Fault Hardware is a failure. The system stops.
Stop signal ON at A start requested is executed when the axis )
102 . . The axis does not start.
start stop signal (Y4 to Y6) is ON.
103 Hardware stroke Hardware stroke limit (upper limit signal At start: The axis does not start.
limit + (FLS)) turned OFF. During operation: The axis decelerates to stop when the
104 Hardware stroke Hardware stroke limit (lower limit signal limit signal turns OFF druing positioning control, speed
limit - (RLS)) turned OFF. control and JOG operation.
Programmable
controller CPU The programmable controller CPU READY )
105 ) ) ) ) ) The axis decelerates to stop.
READY OFF during | signal (Y0) is turned OFF during operation.
operation
Programmable
The programmable controller CPU READY
controller CPU ) . . .
110 . signal (Y0) is turned OFF immediately after Al
READY OFF during
. turned ON.
writing
With " OPR method" being
202 Zero signal ON "Stopper3", the zero signal is input when Machine OPR control is not performed.
machine OPR control is started.
Machine OPR not Fast OPR control was started without )
203 . ) Fast OPR control is not performed.
performed performing machine OPR control.
1 5 -7 15.2 Error and Warning Descriptions
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Q
4
g0
EE
D Z
00
@O
Related buffer memory
Error
address . z
code - - - Setting range (©]
. Axis 1/ | Axis 2/ | Axis 3/ 2
(decimal) P
CH1 CH2 CH3 i
0 - - - - - o
8
Turn OFF and then ON the power, or reset the CPU. If the -
100 error code is still stored after taking measures, QD72P3C3
may be at fault. Please consult your local Mitsubishi
representative to explain a detailed description of the problem.
102 Check whether the axis stop signal (Y4 to Y6) is ON or OFF, > %
and turn OFF the axis stop signal (Y4 to Y6) that is ON. 5 E
103 After resetting the error, move the upper limit signal (FLS) to g =
where the signal does not turn OFF. <h
104 After resetting the error, move the lower limit signal (RLS) to
where the signal does not turn OFF.
105 - - - -
53
(=
Review the sequence program that turns ON/OFF the % %
programmable controller CPU READY signal (YO0). 8 =
110 - - - -
P4
o
'_
()
z
5
[,
z
S
202 - - - - Turn OFF the zero signal and then start OPR. g
&)
Start method
: itioni Before starting fast OPR control, execute machine OPR 2
203 56 156 256 0: Posmonln.g control g A %
9000: Machine OPR control control. i E
9001: Fast OPR control o
25
Bz

TROUBLESHOOTING
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Error
code Error name

(decimal)

Description

Operation at error

Out of start method

The setting value of " Start method"

501 )
setting range is other than 0, 9000, or 9001.
Out of operation . .
) The setting value of " Operation
504 pattern setting ) -
pattern" is out of the setting range.
range
Out of control h . | f c |
"[Da2]
506 method setting e settlrﬁg value o a. ontro
method" is out of the setting range. .
range The axis does not start.
Any of the " ACC/DEC time at OPR",
"[J6G32 L
so7 Out of ACC/DEC JOG ACC/DEC time",
time setting range [Da.3 | ACC/DEC time", and "[Cd.2 ] ACC/
DEC time at speed change" setting values
is out of the setting range.
Out of positioning . o
The setting value of " Positioning
address/movement
509 ) address/movement amount" is out of the
amount setting .
setting range.
range
Positioning control was performed in a
position in excess of " Software
stroke limit upper limit value".
516 Software stroke limit | » Current feed value”, At start: The axis does not start.
* " Positioning address/movement At current value change: Current value change is not
value" (New current value) has exceeded | performed.
" Software stroke limit upper limit During speed control, or JOG operation, the axis
value". decelerates to stop as soon as the " Current feed
Positioning control was carried out in a value" exceeds the software stroke limit range. During
position in excess of " Software positioning control, the axis decelerates to stop as soon
stroke limit lower limit value". as the " Current feed value" or " Positioning
517 Software stroke limit | Current feed value", address/movement amout" exceeds the software stroke
) " Positioning address/movement limit range.
value"(New current value) has exceeded
" Software stroke limit lower limit
value".
The " Current feed value" exceeds
Out of current feed )
518 The axis does not start.

value range

the " Positioning range upper limit
value".

15.9
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Q
z
30
EE
@ Z
Related buffer memory [e)e)
Error ao
address .
code - - - Setting range
. Axis/ Axis/ Axis/
(decimal)
CH1 CH 2 CH3
=z
Start method g
0: Positioning control g
501 56 156 256 Set the "[Cd 5 | Start method" within the setting range. i
9000: Machine OPR control grang g
9001: Fast OPR control o
Q
504 Setthe " Operation pattern” within the setting range.
506 Setthe " Start method" within the setting range.

Refer to "Section 4.2 Parameter List".

Refer to "Section 4.3 JOG Data List".
. L ) Set" ACC/DEC time at OPR", " JOG ACC/DEC
Refer to "Section 4.4 Positioning Data List".

507 Refer to "Section 4.6 Control Data List" time", "[Da.3 ] ACC/DEC time", and "[Cd.2 ] ACC/DEC time at
speed change" within the setting range.

AUXILIARY
FUNCTION

509 Set" Positioning address/movement amount” within the o 5
setting range. % g
82
8
Software stroke limit 5
516 0 100 200 | upper limit value 5
w
1 101 201 |-1073741824 to 1073741823 z
(pulse) At start: Set the " Current feed value" within the g
software stroke limit range by JOG operation. %
8]

At current value change: Change the new current value within

the software stroke limit.

During operation: Correct the " Positioning address/ @
Software stroke limit movement amount”. a2
517 2 102 | 202 |lower limit value 23
3 103 | 203 |-1073741824 to 1073741823 sk
w L
(pulse) aZ
Q
=z
*Set the " Current feed value" within the range of the 5
Positioning range upper . o ) 9 o)
518 32 132 232 limit value " Positioning range upper limit value" in the current &
33 133 233 =
0 to 1073741823 (pulse) value change. z
*Execute OPR. o)
4
=

APPENDIX
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Error
code
(decimal)

Error name

Description

The setting for the QD72P3C3 is "Hold" in

MIELSEC [ eries

Operation at error

800 Hold error the "Error time output mode" parameter of | The axis does not start.
the CPU module.
«ZP.PSTRT0O instruction was executed
when the start method was other than 0,
9000, or 9001.
«ZP.DSTRTO instruction was executed
when the control method was other than 1
804 Dedicated to 5. At start: The axis does not start.
instruction error «ZP.DSTRTO instruction was executed During operation: The axis decelerates to stop.
when the ACC/DEC time was other than 1
to 5000.
+ZP.SPCHG instruction was executed
when the ACC/DEC time was other than 1
to 5000.
Programmable At start: The axis does not start.
820 1/0 reset occurred. . . .
controller CPU error During operation: The axis decelerates to stop.
Watchdog timer
830 error of Watchdog timer error of programmable At start: The axis does not start.
programmable controller CPU occurred. During operation: The axis decelerates to stop.
controller CPU
Software stroke limit | (Upper limit value) < (Lower limit value) is
901 upper/lower limit satisfied in the software stroke limit upper/
value error lower limit values.
Out of current feed
. The setting value of the " Current
value during speed
%% control setting feed Va!ue during speed control"is out of The module READY signal (X0) does not turn ON
range the setting range. ’
o Out of speed limit | The setting value of the " Speed limit
value range value" is out of the setting range.
*The setting value of " Bias speed at
start" is out of the setting range.
) *The setting value of the " Bias
906 Out of bias speed at

start setting range

speed at start" exceeds the " Speed
limit value".

+The setting value of the " Bias
speed at start" is less than pulse unit.

15-11
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Error
code
(decimal)

Related buffer memory

addre

Axis/ Axis/ Axis/
CH1 (61, I CH3

SS

Setting range

MIELSEC [ eries

Change the setting of the "Error time output mode" parameter
800 - - - - of the CPU module to "Clear".
( Refer to QCPU User's manual.)
(ZP.PSTRTO start method)
0, 9000, 9001 *When executing the ZP.PSTRT instruction, set the start
(ZP.DSTRTO control method) method within the range. Refer to Section 14.3.)
804 1to5 *When executing the ZP.DSTRT instruction, set the ACC/
(ZP.DSTRT ACC/DEC time) DEC time within the range. (Refer to Section 14.4.)
1 to 5000 *When executing the ZP.SPCHG instruction, set the ACC/
(ZP.SPCHGO ACC/DEC time) DEC time within the range. Refer to Section 14.5.)
1 to 5000
820 - - - -
Turn OFF and then ON the power, or reset the programmable
controller CPU.
830 - - - - (Refer to QCPU User's manual)
Software stroke limit
0 100 200 | upper limit value
1 101 201 |-1073741824 to 1073741823
(pulse) Set the values to satisfy (Upper limit value) > (Lower limit
901 — value).
Software stroke limit (Refer to Section 11.4.)
2 102 202 | lower limit value
3 103 203 |-1073741824 to 1073741823
(pulse)
Current feed value during
904 5 105 205 speed control
0: No update Set the value within the setting range and turn OFF and then
1: Update ON the programmable controller CPU READY signal (YO0).
305 6 106 206 Speed limit value
7 107 207 |1 to 100000 (pulse/s)
] Set the value within the setting range and less than the
906 8 108 208 Bias speed at start " Speed limit value". Then turn OFF and then ON the
9 109 209 |1 to 100000 (pulse/s) .
programmable controller CPU READY signal (YO0).
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Error
code
(decimal)

Error name

Out of deviation
counter clear signal

Description

The setting value of the " Deviation

907 ) ) counter clear signal output time" is out of
output time setting .
the setting range.
range
310 Out of OPR method | The setting value of the " OPR
setting range method" is out of the setting range.
Out of OPR
- . The setting value of the " OPR
911 direction setting o i
direction” is out of the setting range.
range
The setting value of the " OoP
address" is out of the setting range.
The setting of the " OP address" is
out of the positioning range when using the
912 Out of OP address | ring counter.
setting range When the " Count value selection at
OPR" is set to "1: OP address set to count
value" for the ring counter, the setting of the
" OP address" is out of the count
range.
The setting value of the " OPR
speed" is out of the setting range.
The setting value of the " OPR
e Out of OPR speed | speed" is lower than the " Creep

setting range

speed".
The setting value of the " OPR

speed" exceeds the " Speed limit
value".

MIELSEC [ eries

Operation at error

The module READY signal (X0) does not turn ON.
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0]
Z
e
EE
Related buffer memo 8 %
Error v Lo
address .
code - - - Setting range
. Axis Axis 2/ | Axis 3/
(decimal)
CH1 CH 2 CH3
=z
Deviation counter clear E
signal output time %
. o
907 10 110 | 210 | O1ms )
1: 2ms O}
o
2: 10ms =
3:20ms
OPR method
0: OPR method 1)
910 20 120 220 Near-point dog method -
1: OPR method 2) £Q
Stopper 3 i %
55
OPR direction Set the value within the setting range and turn OFF and then ==
911 21 121 221 0: Forward direction ON the programmable controller CPU READY signal (YO0).
1: Reverse direction
i
25
b4
012 22 122 | 20 |[EL1ZJOP address o
23 123 223 -1073741824 to 1073741823
(pulse)
z
©}
'_
o
b4
S
[,
z
o
s
s
o
o
Set the value, which is lower than the " Speed limit
913 24 124 224 OPR speed value" and higher than the " Creep speed". Then turn
25 125 225 |1 to 100000 (pulse/s) OFF and then ON the programmable controller CPU READY ”
; b4
signal (YO0). a0
G
k5
oF
[0}
4
P
o
o
I
(7]
w
-
[a1]
2
e}
g
[
x
a
Z
w
o
o
<
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Error
code
(decimal)

Error name

Out of creep speed

Description

The setting value of the " Creep
speed" is out of the setting range.

The setting value of the " Creep

914 Wia i "
setting range speed" is higher than the OPR
speed".
The setting value of the " Creep
speed" is less than pulse unit.
Out of ACCIDEC The setti lue of th ACC/DEC
"[Pr15
915 time at OPR setting | 1© oo 9 value Ofine TLELs
time at OPR" is out of the setting range.
range
Out of current feed
value, count value | The setting value of the " Current
923 simultaneous feed value, count value simultaneous
change function change selection" is out of the setting
selection setting range.
range
The setting value of the
- " Coincidence detection setting" is
Out of coincidence tof th i
924 detection setting OL.J otthe se .mg range.
range Ring counter is set for the counter format of
the intelligent function module switch
setting, which is set by GX Developer.
Comu.dence ) When ring counter is set for the counter
detection function/ o )
i format, the " Coincidence detection
925 ring counter

function setting
error

setting" is set to "1: Coincidence detection
requested”.

MIELSEC [ eries

Operation at error

The module READY signal (X0) does not turn ON.
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Q
4
-
82
EE
D Z
Related buffer memory o QO
Error ao
address .
code - - - Setting range
. Axis/ Axis/ Axis/
(decimal)
CH1 CH 2 CH3
P4
©}
g
i
%6 126 226 Set the value within the setting range and lower than the %
[Pr.14] Creep speed
914 : PSP " OPR speed", and turn OFF and then ON the Q
27 127 227 |1 to 100000 (pulse/s) . S
programmable controller CPU READY signal (YO).
915 28 128 228 ACC/DEC time at OPR
20 | 129 | 229 [1t05000 (ms) &5
30
Xz
Current feed value, 20
count value simultaneous
change function selection
0: Values not changed
simultaneously
923 13 13 213 t1: C(t):nt vtalue chan?ed ) x 5
Zogce er e:fcu(rjrnt \Ila uehc an%e Set the value within the setting range and turn OFF and then % 5
: z
- wurrent feed value change ON the programmable controller CPU READY signal (Y0). 8 z
together at preset
3: Values changed both at
current value change and at %
preset 5
5
[,
z
o
=
=
924 2
Coincidence detection
setting
34 134 234 0: Coincidence detection not
request »
I . z
1: Coincidence detection Set the " Coincidence detection setting" to "0: a g
925 requested Coincidence detection not request", and turn OFF and then E—:J e
ON the programmable controller CPU READY signal (YO0). % E
Set liner counter for the counter format. (Refer to Section 5.6) 8z
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Error
code
(decimal)

Error name

Out of count value

Description

The setting value of the " Count

926 selection at OPR value selection at OPR" is out of the setting
setting range range.
Out of ring counter | The setting value of the " Ring
927 upper limit value counter upper limit value" is out of the
setting range setting range.
Out of software .
o The setting value of the " Software
stroke limit upper o o )
928 o . stroke limit upper limit value" is out of the
limit value setting .
setting range.
range
Out of software .
o The setting value of the " Software
stroke limit lower
929 o . stroke limit lower limit value" is out of the
limit value setting .
setting range.
range
Out of positioning The setting value of the " Positioning
930 range upper limit range upper limit value" is out of the setting

value setting range

range.

MIELSEC [ eries

Operation at error

The module READY signal (X0) does not turn ON.
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)
z
-
82
EE
®Z
Related buffer memory [e)e)
Error ao
address .
code - - - Setting range
) 1/ | Axis 2/ | Axis 3/
(decimal)
CH1 CH2 CH3
P4
Count value selection at g
OPR =
. L
926 35 135 235 0: OP address not set to count %
value 8
1: OP address set to count —
value
- 30 130 230 Ring counter upper limit
31 131 | 231 |V@Ye
0 to 1073741823 (pulse)
>z
Software stroke limit Set the value within the setting range and turn OFF and then = E
928 0 100 200 | upper limit value ON the programmable controller CPU READY signal (YO0). ;—<' e
1 101 201 |-1073741824 to 1073741823 I
(pulse)
Software stroke limit
929 2 102 202 | lower limit value
3 103 203 |-1073741824 to 1073741823
(pulse) E 5
[P =
Pr.1 z
020 32 132 232 | Il:’osmonmg range upper s %
33 133 | 233 | 'mtvae o
0 to 1073741823 (pulse)
P4
)
'_
()
4
=)
[,
z
o)
S
=
(e}
&)
()
&
ik
%35
oF
=)
A2

TROUBLESHOOTING
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15.2.2  List of warnings

The following table shows the warning descriptions and measures to be taken when a
warning occurs.

Warning
code Warning name Description Operation at warning
(decimal)
000 (Normal) NG N
Start during . . L L .
10 . The start is requested during the axis is BUSY The operation is continued.
operation

" Command speed", and " New speed

Out of speed Control the speed with the " Bias speed at start"
20 P value" are less than the " Bias speed at P o P
range or" Speed limit value".

start", or exceed the " Speed limit value".

Speed change | Speed change was requested for other than speed L )
22 . ) The operation is continued.
disabled control and JOG operation.

Preset command (Y18 to Y1A) is executed during
operation when the " currrent feed value,

23 Preset count value simultaneous change function" is set to
disabled "2: Current feed value changed together at preset"
or "3: Values changed both at current value change
and at preset”
*The setting value of the " Preset value ) i
setting” is out of the setting range. Presetils r?ot exe.cuted, and operation or count
operation is continued.
*When the " currrent feed value, count value
Out of preset simultaneous change function" is set to "2:
24 value setting Current feed value changed together at preset" or
range "3: Values changed both at current value change
and at preset", the setting value of the
" Preset setting value" exceeds the
"Software stroke limit upper/lower limit value" .
25 dczjtlgcftli(:)ince The setting value of the " Coincidence Coincidence de.tect.ion is r.wt executed, and operation
disabled detection point setting" is out of the setting range. | or count operation is continued.
Out of ACC/ Any of the " ACC/DEC time at OPR", "
2% DEC time JOG ACC/DEC time", " ACC/DEC time", and | The operation is carried out at the maximum value or
setting valid " ACC/DEC time at speed change" setting the minimum value of the setting valid range.
range values is out of the setting valid range.

Count value exceeded -1073741824 (lower limit
27 Overflow value), or 1073741824 (upper limit value) when the
linear counter is selected.

Count operation is stopped. (Positioning operation is
continued.)

Outof count | The "[Md3]Count value" exceeds the " Ring
value range counter upper limit value".

31 Count is executed with an invalid value.

1 5 -19 15.2 Error and Warning Descriptions
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Related buffer

Warning

MIELSEC [ eries

code | Axis/ | Axis/ | Axis/ Setting range
(decimal) | cH1 | CH2 | CH3

000 - - - R
10 - - - Normalize the start request ON timing.

6 106 206 Speed limit value

7 107 207 | 1 to 100000 (pulse/s) .

Set the " New speed value" to be higher

20 than the " Bias speed at start” and lower

8 108 | 208 Bias speed at start than the " Speed limit value".

9 109 209 | 1to 5000 (pulse/s)
e 55 155 255 Speed change request Do not chang the speed during position control

1: Speed change requested and OPR control.

23 60 160 260 Preset value setting Do not execute the preset command (Y18 to Y1A)

61 161 261 | -1073741824 101073741823

during operation.

9 60 160 260 Preset v?lue setting
61 161 261 *At linear count: -1073741824 to 1073741823
*At ring count: 0 to 1073741823

Set the value within the setting range, and turn
OFF and then ON the preset command (Y18 to
Y1A).

62 162 262 Coincidence detection point setting

Set the value within the setting range, and turn

25
63 163 263 | -1073741824 to 1073741823 OFF and then ON the count enable signal.
Refer to "Section 4.2 Parameter List". Set" ACC/DEC time at OPR", " JOG
- Refer to "Section 4.3 JOG Data List". ACC/DEC time", "[Da3 ] ACC/DEC time", and
Refer to "Section 4.4 Positioning Data List". " ACC/DEC time at speed change" within
Refer to "Section 4.6 Control Data List". the setting valid range.
27 - - - - Execute preset.
Set the " Count value" within the range of
31 30 130 230 Ring counter upper limit value h | | : h
"[Pr16] ri imi "
31 | 131 | 231 | 0to 1073741823 (pulse) the , 16 Jring counter upper limit value® by the
prese
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15.3 Checking Errors with the LED Display Function

The status of the QD72P3C3 and control status of each axis/CH can be checked by the
LEDs located on the front of the QD72P3C3.

QD72P3C3
CH3 CH2 CHI
RUN T 1111 TTAX
T gA
ERR. I T 11 1148

Each axis can be monitored by the status of the LEDs.
The operation and displays are as shown below.

Operation

Display contents at Description Display contents Operation status | Description
status
CH1 CH2 CH3 ‘RUNLEDis CH1 CH2 CH3
RUN [ [0 [ [CJAX OFF. Harg RUN 0 O MEAX AX CH1 LED |
O O oA ardware: O O oA AX_ is
ERR. O 0 [ Lgp | (hestausol . e ERR. [1 [ [J [I¢B | ON. Axis: In
ERR. LED, )
Module: (Same for other |operation
AX1 to AX3
Error axes.)
are
undefined.)
*AX_CH1 LED is
CH1 CH2 CH3 . CH1 CH2 CH3 ]
RUN B [ [ Jax |*RUNLEDis RUN B [ [ €AX flashing.
0 O CeA ON. Module: 0 O CleA (Same for other | Axis/CH:
ERR. O D D Lles *ERR. LED is |Normal ERR. & 0 0 [l¢B axes.) Error
OFF. *ERR. LED is
flashing.
*RUN LED is 4A CH1LED
CH1 CH2 CH3 CH1 CH2 CH3 . is
RUN O O DAx ON. ERR. System: RUN O O Oax ON_ Phase A
0 O CeA LED is ON. £ ' O O HgA S. or ofh voltage:
rror
ERR. W [ [J [J¢B ERR. LED is ERR. [ [J [ [J¢B é:me or other Applying
ON. s
*AX_CH1 to Axes: *¢B_CH1LED s
CH1 CH2 CH3 CH1 CH2 CH3 - Phase B
RUN ] [ [JAX AX_CH3 Stopped RUN W [ [J [JAX ON. voltage
. g g S‘M LEDs are Axes: . E] E] E‘M (Same for other |9
a in
ERR. ¢B OFF. Standby ERR. 6B CHs.) pplying
1 5 -21 15.3 Checking Errors with the LED Display Function
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15.4 Checking Error Description Using System Monitor of GX

Developer ¢
3o
=5
0]

Error codes for axis errors can be checked by selecting [Module's Detailed Information...] o9
on the [System Monitor] screen of GX Developer.

(1) GX Developer operation z

Select [Diagnostics...] — [System Monitor...] - "QD72P3C3" - E

L

[Module's Detailed Information| . %

o

(2) Checking error codes

The error code stored in the "[[Md.5 |Axis error code" is displayed in the "Present
Error" field. (One of the axes from 1 to 3)

(By clicking the button, the error code of the error that has occurred for
each axis is displayed in order of axis 1 to 3. Note that this display does not give a

AUXILIARY
FUNCTION

history.)
Module’s Detailed Information !J
Module
todule Name QD72P3C3 Product information 030410000000000 - B
1/0 Address 0 xZ
) . ) w o
Implementation Pazition Main Base 05lat E
P4
tadule Information =) %
Module access Pozsible 1/0 Clear / Hold Settings 8 E
Status of Extemal Power Supply - Moize Filter Setting
Fuse Status Input Type
Status of 1/0 Address Verify Agree Remote password setting status - pd
o
Error Dizplay 5
Dizplay format Z
e R ) .
1 11507 g e - " HEX | DEC +1 [Display format] 2
—_— Select "DEC". g
(The error codes indicated in s
The dizplay sequenck of the eror history iz from the oldest erar. "Section 15.2.1 Error code list" >
The latest erar iz disphaved in the line as under. . . o
are in decimal.) &)
()
)
o=
o
<>
oF
k%)
H M Information | Stop manitor | Cloze | nZ
‘ 15

\ . o [Present Error]
[Error display descriptions]  The number means the error code 507

|:| |:| |:| |:| "Out of ACC/DEC time setting range".
Error code of Axis n

Axis n (1=n=3)

TROUBLESHOOTING
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APPENDICES

Appendix 1 External Dimensions

NN

J I_/ QD72P3C3
CH3 CH2 CH1
|:| RINO O O O

®wRO O O Ogde

QD72P3C3

CON2 CON1

@)
(@)

]l
)

98(3.86)

[

/
Coocoococoococoococococoooooo

e
ol

E{

90(3.54) 46(1.81)
136(5.35) 27.4(1.08)

Unit: mm (inch)
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Appendix 2 Operation Timing and Processing Time in Each Control

(1) Operation timing and processing time of machine OPR control

Positioning start signal
(Y8 to YF)

I
- >

Pulse output to outside 3
(PULSE) _

_

i

T
1

BUSY signal (X8 to XA)

[Md]Axis operation status ~ Stand

[ Y~ A

‘ y : OPR 3 : Standby
[ 1 1 I
1 t4 1 1 I
-1 3 1 i
Start complete signal |
(XC to XE) !
' t5
-~

OPR request flag |

[[Md.7]Status:b1]-=- == === - - 2

OPR complete flag ;

1 |
Machine OPR control operatioﬂ

[Md7]Status:b2]__ __________ .

t1

t2

t3

t4 t5

1ms

0.2ms

0to 2.5ms

Oto2.5ms | Oto2.5ms

A delay may occur in the t1 depending on the operating conditions of the other axes.
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(2) Operation timing and processing time of fast OPR control

Positioning start signal l
(Y8toYF) - ,

I 1

i |

Pulse output to outside | ‘ ’ ‘ ‘ ‘ ‘ ‘ |
(PULSE) —— ! :

I 1 1

L2, <3

BUSY signal (X8 to XA)

I
I

Md.4]Axis operation status ~ Standby
] I

Fast OPR
t4 | |
~ > : ;
Start complete signal ! ! | |
(XCtoXE) 41 : :

I I i i t5

| | =
Fast OPR control operation 4'/—\ i

t1 t2 t3 t4 t5
1ms 0.2ms 0to25ms | 0to2.5ms | 0to2.5ms

A delay may occur in the t1 depending on the operating conditions of the other axes.
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(3) Operation timing and processing time of position control

Positioning start signal i
(Y8 to YF) '

I o I i

-~ |

Pulse output to outside ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ !
(PULSE) | | |

I I 1 1

I Lot3

1 I >

BUSY signal (X8 to XA) |
|

1 I

xis operation status $tandby ><Position control : Standby
I 1 I
D —— ) I

Start complete signal |
(XCto XE) |

1
1
1
1
1
i
ta4 i |
1
1
1
1
1
1
1
1

Positioning complete signal ~ ~ 77 7 ! T—l
(X180 X1F) ==----m-omm- . :

: | t6 ‘
OPRrequestfag ~ ~777777777°°77 ‘i
Md7Status:b1] - _______ ;
t1" t2 t3 t4 t5 t6
1ms 0.2ms O0to2.5ms | 0to2.5ms | O0to2.5ms | As setin parameter
* 11 at multiple axes concurrent start
Number of started axes t1
3-axes concurrent start 1ms

A delay may occur in the t1 depending on the operating conditions of the other axes.
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(4) Operation timing and processing time of speed control

Positioning start signal j l
(Y8 to YF)

Lt

>

Pulse output to outside 3 ‘ ‘ ‘ ‘ ‘ ‘
(PULSE) ——

: t2 t3
BUSY signal (X8 to XA) 1 1 " l
Axis operation status $tand‘gy >< Speed control i i : Standby
T —
Start complete signal | l i i
(XC to XE) ———! | |
| | t5 |
| >
K
Axis stop signal (Y4 to Y6)
te
<>
/
Speed control operation
t1 t2 t3 t4 t5 t6
1ms 0.2ms Oto25ms | 0to2.5ms | O0to2.5ms | Oto2.5ms

A delay may occur in the t1 depending on the operating conditions of the other axes.
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(5) Operation timing and processing time of JOG operation

N
JOG start signal (YC to Y11) J l
rF Y
| | t2 !
: I |
! N |
i ! l
BUSY signal (X8 to XA) 0T 7 ! P :
i t1 | | L t3 |
I S | .
! : ! - !
- i 1 1 1 /J0G(The JOG start signal \|
[Md-2Jaxis operation status Standby : X JOG ><(ﬁ(c (T Yil)is orr) O X Standby
| t4 | v |
I : I i :
Pulse output to outside '
euss _ J[[[]] ;
: \
JOG operation
I
____________ |
Positioning complete signal ¢ !
(X10t0 X12)  =mmmmmmm e - ‘
t1 2 t3 t4

2.5ms Oto2.5ms | O0to2.5ms | Oto2.5ms

A delay may occur in the t1 depending on the operating conditions of the other axes.
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Appendix 3 Connection Examples with Servo Amplifiers
Manufactured by Mitsubishi Electric Corporation

(1) Connection example of QD72P3C3 and MR-J3-0A

Configure a sequence circuit to turn
OFF the MC at alarm and emergency stop.\

Power supply
3phases 200VAC

MR-J3-00A

| oNP1

i NP2

Within 2m*4
QD72P3C3 :
ol ONt [T *3
e ——" ettt ~
PULSE F1 A4 [ PP 10
PULSE COM1-3 A3
PULSE R1 A2 |' NP 35
PULSE COM1-3 Al
4
CLR1 A12 I CR 41
CLR1COM Al DO COM 46
—11DICOM 20
—1— OPC 12
PGO1 Al4 Lz 8
PGO1COM A13 I LZR 9
CH1A 24V A20
CH1A 5V A19 | LA 4
CH1 ACOM A18 7 LAR 5
CH1B 24V Al7
CH1B 5V A16 f LB 6
CH1 BCOM Al5 P — P E— LBR 7
24VDC 0.3A \
24V power + L
supply
Near-point dog
DOG1 AQ 9 Etxtemal emergency
sto|
= - EMG 42
COM1-3 A9 Upper limit Servo ON
FLS1 A8 Q ot _SON 15
=L
COM1-3 AT Lower limit i RES 19
| |
s . e W
= PR P
COMI-3 AS ! | Forward run stroke end L 18
! ! LSP 43
e LSN 44
24VDC DO coM 47
DI COM 21
Failure $—9—O—e—FAI ALM 48
Zero speed detection 4 g RA ZSP 23
During torque limit * 4 RAI™1 ¢ 25
Positioning complete —¢ - RA NP 24
A~
Analog torque limit [I]]_E: P1SR 1
TLA 27
+ .
10V/max. current T 28
g
| Within 2m o Plate
e

Cut off by turning the servo
ON signal OFF and the
alarm signal ON

CN2

Electromagnetic
brake

m
=}
Q
Q
a
<

Servomotor

MO2 A

Within 2m

Monitor output 10k @
Max. 1mA total

Bi-directional
measurement

*1: The logic of each I/O terminal can be changed by the intelligent function
module switch setting (refer to Section 5.6). (The above example assumes

that all terminals are set to the negative logic.)

In addition, the above example is for connecting to Axis 1. (For the pin layout
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for

external device connector".)

*2: These are limit switches for servo amplifier (for stop).
*3: For details of connection, refer to the MR-J3 series Servo Amplifier Instruction

Manual.

*4: This indicates the distance between the QD72P3C3 and servo amplifier.

App -7
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(2) Connection example of QD72P3C3 and MR-J2S-0A o
2,
Configure a sequence circuit to turn @) 8
OFF the MC at alarm and emergency stop- =
?‘MO MR-J2S-0A - Servomotor n E
Power supply —— 090 m Li ‘ 8 8
3phases 200VAC S opo o TE1
oHd™e—0 L3
24VDC / 52 Electromagnetic P4
+ Cut o_ff by turning the servo | brake 'C:)
. Within 2m*4 ol [ D 3:?5’;;;?,\?”‘1 the é
QD72P3C3 ] ]
*1 CN1A *3 o
PULSE F1 A4 KWWWWT 7777777777777 — PP 3 ©)
PULSE COM1-3 A3 SG 20 (O]
PULSE R1 A2 I' / NP 2 CN2 9>
PULSE COM1-3 Al 7 m
CLRI Al2 I' CR 8 g
CLR1COM All SG 10 =
COM 9
|: OPC 11
PGO1 Al4 | LZ
PG01COM A13 > LZR 15 E %
CHI1A 24V A20 % 5
CHIA 5V Al9 | LA X2z
CH1 ACOM Al8 7 LAR 16 oD
CH1B 24V Al7 <
CH1B 5V Al6 I LB
CH1 BCOM Al5 - o I LBR 17
L LG 1
SD Plate CN3 P
Near-point dog External emergency CN1B 12 TxD I RD
DOG1 AlQ [———————0 Servo ON EMG 15 2 RxD SD
fs pr A ML SIS e o o ez
- o 5o Proportional control - w o
(;I?SN:W : 2; ] Lower limit :\c Torque limit ?E/ g 155 tg E :z zzrrsgﬂfe‘r E —
comi-3 A5 oo 2o oFomard unstiokeend o7 16 O DR > %
| ' *2 o Reverse run stroke end SN 7 ER (o)
S SG 10 Ol
24VDC SG 20
VDD 3
Failure com 13 Monitor output z
Zero speed det;:tt:: T h g ziW ALM 18 Sl 9
During torque limit| T I RA3 ifz ]69 ; N:_Cé] | 10kQ Max. 1mA total 5
T T ) Mo2 [T Bi-directional =z
3 G J 10kQ measurement E
Analo . A PR 1 JL—+[ sp B z
g torque limit [ 1] ToA m o
+10V/max. current - 1 } G 1 =
J,,,L ) Plat Within 2m =
| Within 2m ate 8
@ O 0 0000000000000 0000000000000 0000000000000 00990090 90 00 %)
=z
o
. . . . . (a4
*1: The logic of each I/O terminal can be changed by the intelligent function i 5
. . . <>
module switch setting (refer to Section 5.6). (The above example assumes oF
that all terminals are set to the negative logic.) w2
In addition, the above example is for connecting to Axis 1. (For the pin layout
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for [0}
Z
external device connector".) 5
. . . e}
*2: These are limit switches for servo amplifier (for stop). z
. . . e w
*3: For details of connection, refer to the MR-J2S series Servo Amplifier 2
. 2
Instruction Manual. o)
'_

*4: This indicates the distance between the QD72P3C3 and servo amplifier.

APPENDIX
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(3) Connection example of QD72P3C3 and MR-HOA

Configure a sequence circuit to turn
OFF the MC at alarm and emergency stop. \

Power supply
3phases 200VAC

Within 2m*4 |
QD72P3C3 'I
*1 e . CN1 *3
PULSE Fi A4 I’ PPO 18
PULSE COM1-3 A3 SG 47
PULSE R1 A2 I' / NPO 19
PULSE COM1-3 Al
(4
CLR1 A12 I CR 37
CLR1COM All SG 17
PGO1 Al4 I Lz 8
PG01COM A13 p) LZR 9
CH1A 24V A20
CH1A 5V A19 | LA 4
CH1 ACOM A18 7 LAR 5
CH1B 24V Al7
CH1B 5V A16 I LB 6
CH1 BCOM A15 S 1 I, LBR 7
Near-point do
DOG1 A10 #O\O—
COoMI-3 A9 Upper limit
FLS1 A8 2 o—e
COM1-3 AT Lower limit
RLS1 A6 0
COoM1-3 A5 *—|[—o .
| =40
: Analog torque I P15R 1
L---{F----‘ limit command (+) [ |« TLAP 27
24VDC +10V/max. current = LG 28
 — N15R 26
Analog torque
limit command (-) | [* TLAN 29
- LG 30
10V/max. current | Within 2m_UJ_lee > =
I*
RAL VDD 21
Zero speed detection 7SP 23
Failure ALM 48
A2
SG 16
SG 40
« External emergency stop MG m
So.SevoON ¢ 2
—L Reset
S0 RES 15
—O TL 13
N Forward run stroke end ) 38
*20 o REverse run stroke end SN 39
: VIN 20
VDD 22

Regeneration option

MIELSEC [ eries

Within 2m

~...Servomotor _____
i
U u
vV \Y
W Wi
eI LES
CN2
m
S
Q
o
Q
5
Within 50m
CN3__ Monitor output
—
4 Mot L Max. 1mA total
3 MO2_ | [J Bi-directional
! MoG (A—=7 measurement

*1: The logic of each I/O terminal can be changed by the intelligent function
module switch setting (refer to Section 5.6). (The above example assumes
that all terminals are set to the negative logic.)
In addition, the above example is for connecting to Axis 1. (For the pin layout
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for

external device connector".)

*2: These are limit switches for servo amplifier (for stop).
*3: For details of connection, refer to the MR-H series Servo Amplifier Instruction

Manual.

*4: This indicates the distance between the QD72P3C3 and servo amplifier.

App -9
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(4) Connection example of QD72P3C3 and MR-COA o
=4
g?:gi&lgf\nacs;q;:?;eaﬁ;c:‘r;teor;::‘cy stop. "7 Regenerative resistor is an external option. Servomotor g 'D_f
Power supply NF\‘MC I --------------------- 8 %
Single phase 200VAC type (Atype) —————&To—o o O L1 oo
:irng\e phase 100VAC type (A1 type) —h—o __\,2 ___________________________________
MR-COA
or
MR-COA1 Electromagnetic
brake %
| Within 2m*4 | Cut off by turning the servo E
< > ON signal OFF and the od
QD72P3C3 *1| ot . alarm signal ON E
PULSE F1 A4 'VWW”WT 7777777777777 — PP 9 (e]
PULSE COM1-3 A3 SG 5 (O]
PULSE R1 A2 I’ /’ NP 7 (_3>
PULSE COM1-3 Al m
CLR1 Al2 I' CR 13 %
CLR1COM All SG 12 -
V+ 1
PGO1 Al4 | d
PG01COM A13 p) o, OP 4
— SD 11
CHIA 24V A20 >z
CHIA 5V A19 5V power *5 %lc:)
CH1 ACOM A18 -
CH1B_24V A7 Pl SVGND i %
CHIB 5V Al6 2D
CH1 BCOM Al5 <
Near-point dog o
DOG1 A10 |
COM1-3 A9 -
FLS1 A8 Upper limit
COMI-3 AT Lower limit
RLS1 Ab
COoM1-3 A5 T d] ! s o
i i 24V Forward run s:onk,genNa\o-*_ SON 1 xZ
e oonordlle  Reversern stoke engt [ [ap] |19 w O
24VDC M-— LSN 14 ==
24V power *[1| FYallurZ Ry ALM 2 Z0
supply 1 — Vo4 20 8%
N o
P4
©)
'_
O
=z
2
[,
P4
o
=
=
o)
(@]
@.........0..................0................0.... )
P4
*1: The logic of each I/O terminal can be changed by the intelligent function 5,9
. . . EO
module switch setting (refer to Section 5.6). (The above example assumes o
. . . ok
that all terminals are set to the negative logic.) w2
In addition, the above example is for connecting to Axis 1. (For the pin layout
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for ©
. " z
external device connector".) E
*2: These are limit switches for servo amplifier (for stop). 9
. . 0 el . (D
*3: For details of connection, refer to the MR-C series Servo Amplifier Instruction §
Manual. 3
R . o 12
*4: This indicates the distance between the QD72P3C3 and servo amplifier. =

APPENDIX
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Appendix 4 Connection Examples with Stepping Motors
Manufactured by ORIENTAL MOTOR CO., LTD.

(1) Connection example of QD72P2C3 and RK series

Within 2m*3
QD72P3C3 RK series*2
*1
CH1A 24V A20
CH1A 5V A19
CH1 ACOM A18
CH1B_24V Al17
CH1B_5V A16 P5V 0 o 5[FAWOFF
CH1 BCOM A15 5VG 6|-A.W.OFF
PGO1 Al4
PG01COM A13 17[+TIM.
18|-TIM
CLR1 A12
CLR1COM All
1[CW+
PULSE F1 A4 2|CW-
PULSE COM1-3 |A3
3|CCW+
PULSE R1 A2 4lccw-
PULSE COM1-3 |A1
<4— 19[+OH.
Connect these as necessary. <« 00on

DOGT AT0 Near-point dog O\
COM1-3 A -
FLS1 A8 Upper limit >
COMi-3 Al Lower limit
RLS1 AB O O——49
COM1-3 A5 oo

! i

[ES

24VDC

*1: The logic of each I/O terminal can be changed by the intelligent function
module switch setting (refer to Section 5.6). (The above example assumes
that all terminals are set to the negative logic.)

In addition, the above example is for connecting to Axis 1. (For the pin layout
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for
external device connector".)

*2: For wiring or shield of each signal line of the stepping motor drive side other
than mentioned above, refer to the manual for stepping motor drive.

*3: This indicates the distance between the QD72P3C3 and RK series.
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(2) Connection example of QD72P3C3 and o STEP series 9
=l
EE
Within 2m*3 8 %
QD72P3C3 a STEP series*2 g0
*1
CH1A 24V A20
CHIA 5V A19 19[ASG2
CHI ACOM A18 20[ASG2 z
CH1B_24V Al7 Q
CHIB 5V A16 17|BSG2 <
CH1 BCOM A15 18[BSG2 wi
(o]
PGO1 Al4 27|TIM.2 9
PGO1COM A13 28[TIM.2 S
CLRI1 Al2
CLR1COM A1
11]cw
PULSE F1 A4 12[CW .
PULSE COMI-3 |A3 zd
9lccw SL
PULSE R1 A2 10[ccw Xz
PULSE COM1-3 |Al =g
P5V < o ~o—| 33[COFF
5VG < 34|COFF
1{Vcec+bV
2|GND
P4
iige]
; =
DOGT 70 Nearpomtdogh ég
COM1-3 A9 |— - 82
FLSI A8 Upperlimit » o o
COM1-3 Al Lower limit
RLST A6 0 o——9 z
COM1-3 A5 —i|—o =
i i (S}
I P =
24VDC >
o
=
=
o
(@]
@..................................................
*1: The logic of each I/O terminal can be changed by the intelligent function »
module switch setting (refer to Section 5.6). (The above example assumes 05
. . . Ll =
that all terminals are set to the negative logic.) 29
" . . . . O
In addition, the above example is for connecting to Axis 1. (For the pin layout o5
H n . . Z
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for —
external device connector".)
*2: For wiring or shield of each signal line of the stepping motor drive side other Z
than mentioned above, refer to the manual for stepping motor drive. 2
I
*3: This indicates the distance between the QD72P3C3 and & STEP series. @
© 0 000000000000 00000000000 00000000000 OO OOOEOSTONDOS"EOSEOSEOSEOSIOSNOSNOPINLE ﬂ:J)
£
'_
x
[a]
P4
w
o
o
<C
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Appendix 5 Connection Examples with Servo Amplifiers
Manufactured by Matsushita Electric Industrial Co., Ltd.

(1) Connection example of QD72P2C3 and MINAS-A4 series

Within 2m*3
QD72P3C3 MINAS-A4 series*2
*1
CHI1A 24V A20
CH1A 5V A19 21|0A+
CH1 ACOM Al8 22[0A=
CH1B 24V Al7
CHIB.5V A6 43|0B~+
CH1 BCOM Al5 49]0B-
PGO1 A4 23[07+
PGO1COM A3 24[07-
CLRI A2 30[CL
CLRICOM Al
[opci

PULSE F1 A4 4|PULS?
PULSE COMI-3 |A3 2[0PC2
PULSE RI A2 6[SIGN2
PULSE COM1-3 |Al

P24V 7[Com+

24VG<— 0 O—— I 79]SRV-ON

o o— oJcowL
Lo o—— 1 sglowe

DOGT 10 Near-point dog O\
COM1-3 A9 -
FLST A8 Upper limit X
COM1-3 AT Lower limit
RLS1 A6 o O—m @
COoM1-3 A5 o—i|—e

:____‘I |_____:

24VDC

*1: The logic of each I/O terminal can be changed by the intelligent function
module switch setting (refer to Section 5.6). (The above example assumes
that all terminals are set to the negative logic.) In addition, the above example
is for connecting to Axis 1. (For the pin layout when connecting to Axes 2 or 3,
refer to "Section 3.5.2 Signal layout for external device connector".)

*2: For wiring or shield of each signal line of the servo amplifier side other than
mentioned above, refer to the manual for servo amplifier.

*3: This indicates the distance between the QD72P3C3 and MINAS-A4 series.

Ap p -13 Appendix 5 Connection Examples with Servo Amplifiers Manufactured by Matsushita Electric Industrial Co.,
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(2) Connection example of QD72P2C3 and MINAS-E series @
4
" Ao
Within 2m*3 = =
QD72P3C3 MINAS-E series*2 22
*1 oo
CH1A 24V A20
CHI1A 5V A19 15]0A+
CHT ACOM A18 16]0A-
CH1B 24V A7 z
CHIB 5V Al6 17[0B+ Q
CH1 BCOM A15 18]0B- <
L
PGO1 Ald 19]0Z+ 5
PGO1COM A13 20[0Z- 9
Q
CLRI1 A12 4lcL
CLRI1COM ATl
22[PULS1
PULSE Fi AZ 2k 12 23[PULS2
PULSE COM1-3 |A3 24|SIGN1
PULSE Ri A2 ——y2kQ 1/2W 25[SIGN2 &3
PULSE COMI-3 |Al SL
P24V 1[com+ XZ
24VG<—— 0 O—— JISRV-ON =g
o o— 3JcCWL
Lo o——] 7lowL
. x Z
Near- o
566 270 ear-point dog O\ uEJ 5
COM1-3 A9 Upper limit 8 z
FLST A8 0 o—@ o
COM1-3 AT Lower limit
RLST A6 0 o———¢
COMI-3 A5 oo z
i i ©]
L g d 3]
24VDC =
[,
P4
o
=
=
o)
(&)
@..................................................
. . . . . (2]
*1: The logic of each 1/O terminal can be changed by the intelligent function Z
. . . o=
module switch setting (refer to Section 5.6). (The above example assumes ;'5
. . . 2
that all terminals are set to the negative logic.) g
g . . . . %2}
In addition, the above example is for connecting to Axis 1. (For the pin layout Bz
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for
external device connector".) 9
*2: For wiring or shield of each signal line of the servo amplifier side other than 'g
mentioned above, refer to the manual for servo amplifier. %
L
*3: This indicates the distance between the QD72P3C3 and MINAS-E series. c:T:;
© 0 0000000000000 00000000000 000000000000000000000000900000 8
l_
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Appendix 6 Connection Examples with Servo Amplifiers
Manufactured by YASUKAWA ELECTRIC
CORPORATION

(1) Connection example of QD72P2C3 and > - Il series

Within 2m*3
QD72P3C3 2 -1l series*2
*1
CH1A 24V A20
CH1A 5V A19 33[PAO
CH1 ACOM A8 34]/PAO
CH1B_24V Al7
CH1B 5V A6 35|PBO
CH1 BCOM A5 36]/PBO
PGO1 Al4 19]PCO
PGO1COM A13 20[/PCO
|: 18{PL3
15|CLR
CLR1 Al2 14]/CLR
CLRICOM ATl
|: 3|PL1
7]PULS
PULSE F1 A4 8|/PULS
PULSE COM1-3 [A3 13[PL2
] 11[SIGN
PULSE R1 A2 12]/SIGN
PULSE COM1-3 [Al
p24v 47[+24VIN
24yG<——8—0 O———— 40|/S-ON
o0 o——1 41|/P-CON
o0 o—— a3[N-OT
oo o—— 1 ;mpoT
- 0 O———— 44]/ALM-RST
DOGT A10 Near-point dog >, o0 o— T 46]/N-CL
COMI-3 AS 1 Upperlimit 0 O—— 45|/P-CL
FLS1 A8 o o—e 1[SG
COM1-3 A7 Lower limit
RLS1 A6 0 o—e
COM1-3 A5 —i|—e
24\1/00

*1: The logic of each 1/O terminal can be changed by the intelligent function
module switch setting (refer to Section 5.6). (The above example assumes
that all terminals are set to the negative logic.)

In addition, the above example is for connecting to Axis 1. (For the pin layout
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for
external device connector".)

*2: For wiring or shield of each signal line of the servo amplifier side other than
mentioned above, refer to the manual for servo amplifier.

*3: This indicates the distance between the QD72P3C3 and X - Il series.
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Appendix 7 Connection Examples with Servo Amplifiers
Manufactured by SANYO DENKI CO., LTD.

(1) Connection example of QD72P2C3 and R series

Within 2m*3

QD72P3C3 R series*2
*1

CH1A 24V A20
CH1A 5V A19 3|A
CH1 ACOM A18 4[A
CH1B_24V Al17
CH1B_5V A16 5|B
CH1 BCOM A15 6/B
PGO1 Al4 71Z
PG01COM A13 8|z
CLR1 Al12 34|CLR (CONT4)
CLR1COM All
PULSE F1 A4 26|F-PC
PULSE COM1-3 |A3 47(SG
PULSE R1 A2 28|R-PC
PULSE COM1-3 |A1 48|SG

P24V 50|CONT-COM

24VG<——0 O—— | 37]SON (CONTT)

QO O—— 32|PROT (CONT6)
—0 o— 33|NROT (CONT5)
DOGT 10 Near-point dog O\
COM1-3 A Upper limit
FLS1 A8 0 O——@
COMi-3 Al Lower limit
RLSH A6 0 Oo——9
COM1-3 A5 o—i|—o
L fpod
24VDC

*1: The logic of each I/O terminal can be changed by the intelligent function
module switch setting (refer to Section 5.6). (The above example assumes
that all terminals are set to the negative logic.)

In addition, the above example is for connecting to Axis 1. (For the pin layout
when connecting to Axes 2 or 3, refer to "Section 3.5.2 Signal layout for
external device connector".)

*2: For wiring or shield of each signal line of the servo amplifier side other than
mentioned above, refer to the manual for servo amplifier.

*3: This indicates the distance between the QD72P3C3 and R series.
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Appendix 8 Comparison with QD70P type positioning module

Model
QD72P3C3 QD70P4
Item
Number of axes 3 axes 4 axes
Control unit pulse pulse
Number of positioning data 1/axis”’ 10/axis !
2-axes linear
interpolation
3-axes linear
Position control interpolation
X X
interpolation function |4-axes linear
interpolation
2-axes circular
interpolation
ABS system O O
Position
INC system O O
control
Fixed-feed X X
1 axis O
2-axes linear
o Spesd mterpolz?tlon
Positioning 3-axes linear x
control | . X
control interpolation
method 4-axes linear
interpolation
Speed-position switching
X O
control
Position-speed switching
X X
control
Current value change @) O

Positioning control range

(ABS system positioning start (independent))
-1073741824 to 1073741823 pulse

(ABS system positioning start (continuous))
-1073741824 to 1073741823 pulse

(INC system positioning start (independent))
-1073741824 to 1073741823 pulse

(INC system positioning start (continuous))
-1073741824 to 1073741823 pulse

(ABS system)
-2147483648 to 2147483647 pulse

(INC system)
-2147483648 to 2147483647 pulse

(Speed-position switching control)
0 to 214748364 7pulse (INC system)

Speed command range

1 to 100000pulse/s 3

1 to 200000pulse/s

High-level positioning control No No
Machine OPR control O (2 types) O (6 types)
JOG operation e) e)

O: Possible x: Not possible

App -17
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Model
QD72P3C3 QD70P4
Inching operation X X
Manual pulse generator function No No
ACCIDEC Automatic trapezoidal o o
j ACC/DEC
IR S-pattern ACC/DEC X x
) ACC/DEC time and DEC/STOP time can
. ACC/DEC time can be set.
ACC/DEC time be set.
(1 to 5000ms) (0 to 32767ms)
OPR auxiliary function No No
Compensation function No No
o ) Speed limit, software stroke limit, o o
Control limit function o Speed limit, software stroke limit
- hardware stroke limit
Auxiliary -
i Control details change
function Speed change Speed change

function

Absolute position
restoration function

X

X

Other auxiliary functions

No

Restart

Start command

Device Y of the programmable controller
CPU

Device Y of the programmable controller
CPU

Stop command

Device Y of the programmable controller
CPU

Device Y of the programmable controller
CPU

Deceleration stop O o)
Stop
Sudden stop X X
method
Immediate stop X @)
Current value monitor data Current feed value Current feed value
Error display Error LED Error LED
History data storage
) No No
(Start, error, warning)
No No

Data storage destination

(Backup invalid)

(Backup invalid)

Peripheral/software GX Configurator-PT 2 GX Configurator-PT 4
ABCONT1 (soldering type) ABCON1 (soldering type)
ABCON2 (crimp type) AB6CON2 (crimp type)
Connector

AB6CONT1 (soldering type, usable for both
straight out and diagonal out)

ABCON1 (soldering type, usable for both
straight out and diagonal out)

ABCON1, AGCON4 : 0.3mm?

ABCON1, A6GCON4 : 0.3mm?

Applicable wire size

AG6CON2: AWGH#24

AB6CON2: AWG#24

Output type of command pulse

Open collector

Open collector

Maximum output pulse 100kpps 200kpps
Counter function @) X
Maximum connection distance to

2m 2m
servo
Internal current consumption (5VDC) 0.57A 0.55A
Number of occupied I/O points 32points 32points
Number of slots occupied by module 1 1
Weight 0.16kg 0.17kg
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* 1 Start method of positioning data differs according to the model.
QD70P4: Positioning data can be started from No.1 only. (It cannot be started from No.2 to No.10.)
* 2 Added into GX Developer for use.
* 3 Pulse unit for inside of the module differs according to the setting range of the speed limit value.
(For details, refer to "CHAPTER 4.)
Speed limit value 1 to 8000pulse/s: 1-pulse unit
Speed limit value 8001 to 32000pulse/s: 4-pulse unit
Speed limit value 32001 to 64000pulse/s: 8-pulse unit
Speed limit value 64001 to 100000pulse/s: 25-pulse unit
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Appendix 9 List of Buffer Memory Addresses
0]
Z
zZ -
o9
=4
88
Buffer memory Buffer memory o
address address
Axis | Axis | Axis Axis | Axis | Axis
1 2 K] 1 2 K] %
Software stroke limit upper limit 0 100 | 200 Operation pattern 90 | 190 | 290 E
value 1 101 | 201 Control method 91 191 | 291 g
value 3 103 | 203 94 | 194 | 294
Current feed value during speed [ Da.4 | Command speed
ez 5 | 105 | 205 95 | 195 | 295
control
6 106 | 206 Positioning address/movement 96 196 | 296
[Pr4 | Speed limit value [Da5 ]
e 7 | 107 | 207 = amount 97 | 197 | 207 %z
< —
8 108 208 70 170 270 = 5
[Pr5 | Bias speed at start [md.1 | Current feed value Xz
: P 9 | 109 | 209 71 | 171 | 27 35
I?ositioning complete signal output 10 10 210
time 72 172 272
S = — Current speed 73 173 | 273
eviation counter clear signa
_ g 1| 1| 21
output time
Current feed value, count value z
[Pro ] 74 | 174 | 274 ife)
“— simultaneous change function 13 113 | 213 Count value £
. 75 175 275 Z0
selection 3 -
13)
OPR method 20 120 | 220 Axis operation status 76 176 | 276 =
OPR direction 21 121 221 Axis/CH error code 77 177 | 277 =
o
22 122 | 222 Axis/CH warning code 78 178 | 278 =
OP address 2
23 123 223 Status 79 179 279 2
z
24 124 224 External I/O signal 80 180 280 o
OPR speed = : §
25 125 225 50 150 250
[Cd.1 ] New speed value 8
26 | 126 | 226 P 51 | 151 | 251 -
[Pr.14] Creep speed
: P 27 127 | 227 ACC/DEC time at speed change 52 152 | 252
ACC/DEC time at OPR 28 128 | 228 Speed change request 54 154 | 254
(7))
30 130 | 230 OPR request flag OFF request 55 155 | 255 =
Ring counter upper limit value aF
31 131 | 231 Start method 56 | 156 | 256 =9
ox
32 132 232 60 160 260 ok
Pr.17 | Positioning range upper limit value Cd.6 | Preset value settin w L
9 range tep 33 | 133 | 233 9 61 | 161 | 261 =
Coincidence detection setting 34 134 | 234 62 162 | 262
Coincidence detection point setting o
Count value selection at OPR 35 135 | 235 63 163 | 263 Z
'_
40 140 240 o
10G.1] JOG d g
SheS 41 | 141 | 241 &
JOG ACC/DEC time 42 | 142 | 242 z
e}
*  The writing of the addresses not indicated on the list are disabled. If the unlisted address is used, =
the system may not operate normally.
x
=}
4
w
o
o
<

Appendix 9 List of Buffer Memory Addresses App -20



INDEX

[A]
Absolute System 00000000000000000000000000000000000000000 9_4

ACC/DEC process function 0000000000000000000000000000 3_2
AD75CK ©0000000000000000000000000000000000000000000000000 5_1 0

[C]
Coincidence detection function eseeseesessessescescess 3.3
Connection check eeeeececcccccccccccscsccccccccccccccce 512
Control dataeeeeeececccccccceccccccccscccscscccccccccccccee 4G
Count enable function eesesescccccccccccscccccccccccccee 3.3
Count value selection function at OPR esessescescese 3.2
Counting rAnQEeseeessesscccscesccosccsccrsccecccsscosccs 3-1
Counting Speed secececcccccccccococecccccececccccccccccce 31
Current feed value, count value simultaneous
Change fUNCLiON eeeeecccccccceccccccccccscscccccscccccccee 3.3
Current value Change seccccccccccccccccccccccecoccccccce 3.0
CW/CC\\ eececccccccsccsccsccsccsccscscsscccceccece 5.15 5.16

[D]
Da.1 Operation pattern seeesscesceccceccceccecccccccccee 4-5
Da.2 Control method eseesecccsccccccccccccsccsccsccccsee 4.5
Da.3 ACC/DEC time seesessescescescescescscoscossescese 4-5
Da.4 Command Speedououuouoouououooouuouuo 4-5
Da.5 Positioning address/movement amount ssesse 4-5

[E]
Electrical Speciﬁcationsuooooououoooooouooouuouoo 3-12
Error code listeessseeescccccccccccsccccscccccsscccccscsces 15.7
External 1/O signal logic switching function eeseeesee 3-3
External 1/0O signal monitor functionessssesesesesesese 3.3

[F]

Fast OPR Control 0000000000000000000000000000000000000000 3_2

[G]
GX Conflgurator-PT 0000000000000000000000000000000000000 6_1

[H]

Hardware stroke limit functionsessesesesceseccscesesces 3.2

[
Incremental System eecccceccccecccccccccccccccccccccccce O/
Intelligent Function Module Switch Setting essees¢*5-14
Internal current consumption seesessescescescescescases 3.1
1/O interfaceeeseseseseccccsccccccccccccccccccccscscscceces 318

V]
JOG datg esesescsccccccccccccccccccccccccccccscccscscscccee 4.5
JOG Operation-uuuuuuuuuunouou-uuuu 3_2, 10-1
JOG operation start timing charteesesessesescscese 10-2
JOG.1JOG Speeduuuouuou-uu.uuuuuounuu 4-5
JOG.2 JOG ACC/DEC time sseeeeesscccccccsscccccccss 4.5
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[L]
LED d|sp|ay eeecccccccccccccccccccccccccsccccccccee 5_5,15_21
Linear counter function eeeeeccscccccccccccccccccccccccce 3.3
List of Warnings secccccccccccscscscscccccccccccccccccce 15.10

[M]
Machine OPR control eeeeeccccccccccccccccccccccccccccce 3.2
Maximum connection distance essessessescescescacesce 31
Maximum output pu|3e secccccccccccccccccccccccccccccce 3.1
Monitor data eeeeececccccccccccccccccccscccccccccscccccccee 4G
Movement amount per pu|Se eececseccccccccccccecccces 1.4
Multiple axes concurrent start controleeeseesseesceeeg-15

[N]
Number Of axes seeeccccccccccscccccccscccccccccccccccccee 3_1
Number of channelsesesececccccccccccccccccccccccccccces 3_1
Number of occupied I/O pointsessessescescescescasesse 31

[O]

OPR controleeececcccccccccsccsccccsccccsccccccccccccs 3_2,8_1
Count value selection function at OPR eseesecece8-12
Fast OPR contro| eeeecececcccccccccccccccccccccccecee8_1()
Fast OPR control start timing charteseeseeeccesces7-28
Machine OPR control start timing chart esseeseee7-27
Near-point dog method eeeesecccccccccccscsccsccccces S5
Processing time of fast OPR control esseesseess App-3
Processing time of machine OPR control sse++ App-2

[P]

Parameter esecccccccccccccccccccccccccccccccscccescccccccce 4.3
Part Names eeeecccccccccccccccccccccccscccccccccscccccccce 5.4
Performance Specifications eccccccccscccccscscscscscce 3.1
Position controleeececcccccccccccccccccccccccccccscccecccce 3.2
Positioning CONtrol seccececccccccccccccccccccccccccccccece 3.2

Positioning control start timing chart seesessescese 728

Processing time of positioning control essesesee App-4
Positioning control rangeE eeessecesccccsccccsccccascccase 3-1
Positioning data eseececccccccccccccccccccccccccccccccccces 4.5
Preset function esesesesescccccccccccccccsccccccccscccccses 3.3
Pr.1 Software stroke limit upper limit value seesseeee 4-3
Pr.10 OPR method seeeeccccccccccccccccccsccsccccsccccse 4-3
Pr.11 OPR direction eseesecccccccccccsccccsccccsccscsccee 4.3
Pr.12 OP address eeeeccccccccccccccccccccsccscsccscsccse 4-3
Pr.13 OPR Speed secccceccccecccseccesecsescccesccsccccce 4.3
Pr.14 Creep Speed eecccceccccccsecccceccccccceccccccccce 43
Pr.15 ACC/DEC time at OPR ssesscscccccscoscoscesces 4-3
Pr.16 Ring counter upper limit valug sseeseesscscccece 4.3
Pr.17 Positioning range upper limit value esseescesce 4-3
Pr.18 Coincidence detection setting seeeseesececccsce 4.3
Pr.19 Count value selection at OPR sseecccsccccccece 4.3
Pr.2 Software stroke limit lower limit value seesseeee 4-3
Pr.3 Current feed value during speed control sseese 4-3
Pr.4 Speed limit value eeeeecccccccccccccccccccccccsccces 4.3
Pr.5 Bias Speed at startesesecscccccccccccccccccccccccece 4.3



Pr.6 Positioning complete signal output time eeseee 4-3
Pr.7 Deviation counter clear signal output timesees 4-3
Pr.9 Current feed value, count value simultaneous

Change function Seiection 000000000000 000000000000000000 4_3
PULSE/SIGN ssssscccccccccccccsscccccccssscscccossccccce 515

[Ql
QD?OP 000000000000000000000000000000000000000000000000 App-‘] 7

[R]

Ring Counter function 00000000000000000000000000000000000 3_3

[S]

Signai ecccccccccccccccccccccccccccccccccccccccccscscccccccce 3/
Axis Stop signai uo.oou-ooou.oocu-0000000000000000003_4,3_8
Axis/CH error occurrence signal sesseseseeseses3-4 3-6
Axis/CH error reset signal"-"""""-""-""3—4,3—8
Axis/CH warning occurrence signal eseseeseses3-4 3-6
BUSY Signai .ou-uo.oou-cooo.oo.a00000-00000000000-03_4,3_6
Coincidence signal reset command sesesessese3-4 3-9
Count enable command -.oou000000000000000000003_4,3_9
Count value coincidence esesessesescssesescssese34 3.7
Count value |arge c.ou-uoouooooo.ou-uo.ocu-cooo.o.o3_4,3_7
Count value Smaiiooo.oo-u-.ooo.oo000000000000000003_4,3_7
Forward run JOG start signalsesesessesesceseses3.4 3-8
Module READY signai oo-oo.o-000000000-0000000003_4,3_6
Positioning complete signalessesesessesesceseses3 -4 3-6
Positioning start Signal-u-.ooo000000000000000000003_4’3_8
Preset command -u-oooo.oo-u-u0000000000000-0000003_4,3_9
Programmable controller CPU READY
Signai o-u-uooo.o.ooooooo-u-.oou-c.0..0.0.-.-.0..-.00..3_4,3_8
Reverse run JOG start signal esessesesessesesee3.4 3-8
Start Compiete Signaiu-oooo.oo-u-oo0000000000000003_4,3_6

Signai |ayout for coNNEcCtOr seeseccccscccccccccccccccee 3-16

Simple Reciprocating Operation sesesessesesceseseses 5.18

Software stroke limit functionesssessscessccccsscccsccee 3.9

Speed Change function eeeeeccccccccccccccccccccccccccce 3.
Speed Change timing chart eeeececcccccccccccccccee 7-3(

Speed COMMANd eeececccccccccccccccccccccccccccccccccce 3 1

Speed CONLrO| eeecccccccccccccccccccccccccccccccccccccccce 3.0

Speed limit function eeeeeccccccccccccccccccccccscccccccce 3.2

Star’t time 00000000000000000000000000000000000000000000000000 3_1

Stopper 3 00000000000000000000000000000000000000000000000000 8_8

[T]

TROUBLESHOOTING seesesesecsccesccscsssccsssssecs 15-1
When the Axis/CH warning occurrence
turnNs ON eececccccccccccccccccccccccccccccccccccsccccece 152
When the coincidence detection interrupt
dOES NOt OCCUreeeesesescccccsccccccccccscccccscccccces 15 4
When the count operation is not executed, or not
executed norma”y secccccccccccccccscscccccccccccccee 15.3
When the RUN LED turns OFF eseesecsecceccesces 152
When the AX LED flashes after the ERR.LED

ﬂashes 0000000000000000000000000000000000000000000000000 1 5_2

When the ERR.LED turns OFF sesssessssssscsases 15-2

[v1
UTILITY PACKAGE ©000000000000000000000000000000000000 6_1

W]

Weight ©0000000000000000000000000000000000000000000000000000 3_1

Numerics

1 multiple Of 2 phases ssssssesessssssccccssesceccsssees 516
1-axis linear control (ABS) ssessssssscssssssscssssecces 9 8
1-axis linear control (INC)essssssssscccsssssscsssssseccs 9-9
2 multiples Of 2 phases sessssssscccsssssccscssseccccsse 516
4 multiples Of 2 phases sssssessssssssscccsssscecceseecs 516
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Warranty

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the

product within the gratis warranty term, the product shall be repaired at no cost via the sales representative or

Mitsubishi Service Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be

solely at the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning,

maintenance, or testing on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated

place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months,

and the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of

repair parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution
labels on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure
caused by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if
functions or structures, judged as necessary in the legal safety measures the user's device is subject to or
as necessary by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from
Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is
discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.
3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at
each FA Center may differ.
4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any
cause found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures
of Mitsubishi products, special damages and secondary damages whether foreseeable or not , compensation for
accidents, and compensation for damages to products other than Mitsubishi products, replacement by the user,
maintenance of on-site equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(1) In using the Mitsubishi MELSEC programmable controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable controller device,
and that backup and fail-safe functions are systematically provided outside of the device for any problem or
fault.

(2) The Mitsubishi programmable controller has been designed and manufactured for applications in general
industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality
assurance system is required, such as for Railway companies or Public service purposes shall be excluded
from the programmable controller applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft,
medical applications, incineration and fuel devices, manned transportation, equipment for recreation and
amusement, and safety devices, shall also be excluded from the programmable controller range of
applications.

However, in certain cases, some applications may be possible, providing the user consults their local
Mitsubishi representative outlining the special requirements of the project, and providing that all parties
concerned agree to the special circumstances, solely at the users discretion.




Microsoft, Windows, Windows NT, and Windows Vista are registered trademarks of Microsoft Corporation in the
United States and other countries.

Pentium and Celeron are trademarks of Intel Corporation in the United States and other countries.

Ethernet is a registered trademark of Xerox Corporation in the United States.

Other company names and product hames used in this document are trademarks or registered trademarks of
respective companies.
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