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About This Manual

The texts, illustration, diagrams and examples in this manual are provided
for information purposes only. They are intended as aids to help explain the
installation, operation, programming and use of the
Mitsubishi motion controllers.

If you have any questions about the installation and operation of any of the
products described in this manual please contact your local sales office
or distributor (see back cover). You can find the latest information
and answers to frequently asked questions on our website at
www.mitsubishi-automation.com.

MITSUBISHI ELECTRIC EUROPE BV reserves the right to make changes
to this manual or the technical specifications of its products at any time without notice.

©2005
MITSUBISHI ELECTRIC EUROPE B.V.






Related Manuals

Thefollowing manuals are also related to this Quick-Start Guide. These can be obtained free of charge
from our website at www.mitsubishi-automation.com.

Device |Manual Name Mam;\arItN";x‘;nber/
Q170MCPU Motion controller User's Manual
This manual explains specifications of the Q170MCPU Motion controller, Q172DLX Servo external signal IB-0300156
interface module, Q173DPX Manual pulse generator interface module, Servo amplifiers, SSCNET cables,
and the maintenance/inspection for the system, trouble shooting and others.
Q173DCPU/Q172DCPU Motion controller Programming Manual (COMMON)
This manual explains the Multiple CPU system configuration, performance specifications, common IB-0300134
= parameters, auxiliary/applied functions, error lists and others.
[}
?3 Q173DCPU/Q172DCPU Motion controller (SV13/5V22) Programming Manual (Motion SFC) 1B-0300135
g This manual explains the functions, programming, debugging, error lists for Motion SFC and others. )
g Q173DCPU/Q172DCPU Motion controller (SV13/SV22) Programming Manual (REAL MODE) IB-0300136
5 This manual explains the servo parameters, positioning instructions, device lists, error lists and others.
=
Q173DCPU/Q172DCPU Motion controller (SV22) Programming Manual (VIRTUAL MODE)
This manual explains the dedicated instructions to use the synchronous control by virtual main shaft, 1B-0300137
mechanical system program create mechanical module, servo parameters, positioning instructions,
device lists, error lists and others.
Motion controller Setup Guidance (MT Developer2 Version1)
This manual explains the items related to the setup of the Motion controller programming software MT IB-0300142
Developer2.
QCPU User's Manual (Hardware Design, Maintenance and Inspection)
This manual explains the specifications of the QCPU modules, power supply modules, base units, exten- SH-080483ENG
sion cables, memory card battery, and the maintenance/inspection for the system, trouble shooting,
error codes and others.
QnUCPU User's Manual (Function Explanation, Program Fundamentals)
This manual explains the functions, programming methods and devices and others to create programs SH-080807ENG
with the QCPU.
QCPU User's Manual (Multiple CPU System)
This manual explains the Multiple CPU system overview, system configuration, /0 modules, communi- SH-080485ENG
cation between CPU modules and communication with the I/O modules or intelligent function mod-
ules.
0]
T QCPU Programming Manual (Common Instructions)
This manual explains how to use the sequence instructions, basic instructions, application instructions SH-080809ENG
and micro computer program.
QCPU (Q Mode)/QnACPU Programming Manual (PID Control Instructions)
. . . X . . SH-080040
This manual explains the dedicated instructions used to exercise PID control.
QCPU (Q Mode)/QnACPU Programming Manual (SFC)
This manual explains the system configuration, performance specifications, functions, programming, SH-080041
debugging, error codes and others of MELSAP3.
1/0 Module Type Building Block User's Manual
This manual explains the specifications of the /0 modules, connector, connector/terminal block con- SH-080042
version modules and others.
SSCNET Il Compatible MR-J3-IB Servo amplifier Instruction Manual
This manual explains the I/0 signals, parts names, parameters, start-up procedure and others for MR-J3- SH-030051
B Servo amplifier.
5 SSCNET Il Compatible Linear Servo MR-J3-[1B-RJ004 Servo amplifier Instruction Manual
& This manual explains the I/O signals, parts names, parameters, start-up procedure and others for Linear SH-030054
g— Servo MR-J3-JB-RJ004 Servo amplifier.
§ SSCNET IIl Compatible Fully Closed Loop Control MR-J3-CIB-RJ006 Servo amplifier Instruction Manual
@ This manual explains the I/0 signals, parts names, parameters, start-up procedure and others for Fully SH-030056
v Closed Loop Control MR-J3-[1B-RJ006 Servo amplifier.
SSCNET Ill Compatible, STO Function Compatible MR-J3-C0BSafety Servo amplifier Instruction Manual
This manual explains the I/0 signals, parts names, parameters, start-up procedure and others for safety SH-030084
servo MR-J3-CIBSafety Servo amplifier.
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Safety Guidelines

General safety information and precautions

For use by qualified staff only

This manual is only intended for use by properly trained and qualified electrical technicians who are
fully acquainted with the relevant automation technology safety standards. All work with the hard-
ware described, including system design, installation, configuration, maintenance, service and test-
ing of the equipment, may only be performed by trained electrical technicians with approved qual-
ifications who are fully acquainted with all the applicable automation technology safety standards
and regulations. Any operations or modifications to the hardware and/or software of our products
not specifically described in this manual may only be performed by authorised MITSUBISHI ELECTRIC
staff.

Proper use of the products

The motion controllers are only intended for the specific applications explicitly described in this man-
ual. All parameters and settings specified in this manual must be observed. The products described
have all been designed, manufactured, tested and documented in strict compliance with the relevant
safety standards. Unqualified modification of the hardware or software or failure to observe the warn-
ings on the products and in this manual may result in serious personal injury and/or damage to prop-
erty. Only peripherals and expansion equipment specifically recommended and approved by
MITSUBISHI ELECTRIC may be used in combination with programmable controllers of MELSEC
System Q.

All and any other uses or application of the products shall be deemed to be improper.

Relevant safety regulations

All safety and accident prevention regulations relevant to your specific application must be observed
in the system design, installation, configuration, maintenance, servicing and testing of these products.
The regulations listed below are particularly important in this regard.

This list does not claim to be complete, however; you are responsible for being familiar with and con-
forming to the regulations applicable to you in your location.

@® VDE Standards

- VDEO0100
Regulations for the erection of power installations with rated voltages below 1000 V
- VDEO0105
Operation of power installations
- VDEO0113
Electrical installations with electronic equipment
- VDEO0160
Electronic equipment for use in power installations
- VDE 0550/0551
Regulations for transformers
- VDE 0700
Safety of electrical appliances for household use and similar applications
- VDE 0860

Safety regulations for mains-powered electronic appliances and their accessories for house-
hold use and similar applications.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU |



® Fire safety regulations
® Accident prevention regulations
- VBGNr4
Electrical systems and equipment
Safety warnings in this manual

In this manual warnings that are relevant for safety are identified as follows:

DANGER:

Failure to observe the safety warnings identified with this symbol can result in health and injury
hazards for the user.

WARNING:

Failure to observe the safety warnings identified with this symbol can result in damage to the
equipment or other property.
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Specific safety information and precautions

The following safety precautions are intended as a general guideline for using PLC systems together
with other equipment. These precautions must always be observed in the design, installation and op-
eration of all control systems.

DANGER:
A/ i @ Observe all safety and accident prevention regulations applicable to your specific applica-

tion. Always disconnect all power supplies before performing installation and wiring work
or opening any of the assemblies, components and devices.

@ Assemblies, components and devices must always be installed in a shockproof housing fitted
with a proper cover and fuses or circuit breakers.

@ Devices with a permanent connection to the mains power supply must be integrated in the
building installations with an all-pole disconnection switch and a suitable fuse.

® Checkpower cables andlines connected to the equipment regularly for breaks and insulation
damage. If cable damage is found immediately disconnect the equipment and the cables
from the power supply and replace the defective cabling.

@ Before using the equipment for the first time check that the power supply rating matches that
of the local mains power.

@ Take appropriate steps to ensure that cable damage or core breaks in the signal lines cannot
cause undefined states in the equipment.

@ You areresponsible for taking the necessary precautions to ensure that programs interrupt-
ed by brownouts and power failures can be restarted properly and safely. In particular, you
must ensure that dangerous conditions cannot occur under any circumstances, even for brief
periods.

® EMERGENCY OFF facilities conforming to EN 60204/IEC 204 and VDE 0113 must remain fully
operative at all times and in all PLC operating modes. The EMERGENCY OFF facility reset
function must be designed so that it cannot ever cause an uncontrolled or undefined restart.

® Youmustimplement both hardware and software safety precautions to prevent the possibil-
ity of undefined control system states caused by signal line cable or core breaks.

® When using modules always ensure that all electrical and mechanical specifications and
requirements are observed exactly.

@ Residual current protective devices pursuant to DIN VDE Standard 0641 Parts 1-3 are not
adequate on their own as protection against indirect contact for installations with PLC
systems. Additional and/or other protection facilities are essential for such installations.

® Do notinstall/remove the module onto/from base unit or terminal block more than 50 times,
after the first use of the product (conforming to IEC 61131-2). Failure to do so may cause the
modaule to malfunction due to poor contact of connector.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU [}



Precautions to prevent damages by electrostatic discharge

Electronic devicesand modules can be damaged by electrostatic charge, which is conducted from the
human body to components of the PLC. Always take the following precautions, when handling the
PLC:

WARNING:

Before touching a module of the PLC, always touch grounded metal, etc. to discharge static
electricity from human body.

Wear isolating gloves when touching the powered PLC, e. g. at maintenance during visual
check.

Youshouldn’t wear clothing made of syntheticfibre at low humidity. This clothing gets avery
high rate of electrostatic charge.
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Screenshots and Software version

All screenshots in this manual were captured with versions of the programming software listed in sec-
tion 4.2.1 running under Windows XP.

Slight modifications could occur in case of newer software versions.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU



NOTE

Example VV

Typographic Conventions

Use of notes

Notes containing important information are clearly identified as follows:
Note text

Use of examples

Examples containing important information are clearly identified as follows:
Example text A

Numbering in figures and illustrations

Reference numbers in figures and illustrations are shown with white numbers in a black circle and the
corresponding explanations shown beneath the illustrations are identified with the same numbers,
like this:

0006060

Procedures

In some cases the setup, operation, maintenance and other instructions are explained with num-
bered procedures. The individual steps of these procedures are numbered in ascending order with
black numbers in a white circle, and they must be performed in the exact order shown:

@ Text.
@ Text.
® Text.

Footnotes in tables

Footnote characters in tables are printed in superscript and the corresponding footnotes shown be-
neath the table are identified by the same characters, also in superscript.

If a table contains more than one footnote, they are all listed below the table and numbered in as-
cending order with black numbers in a white circle, like this:

O Text

@ Text

® Text

\Y
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What is motion control? Introduction

1.1

Introduction

This english document is the original instruction.

This start-up guidance is intended for those who use the Q170MCPU standalone motion controller
and QD-Motion controller for the first time. How to use programming tool MT Works2 for motion CPU
and programming tool GX (IEC) Developer for sequencer CPU will be explained.

Refer to our QD-Motion controller/Q170MCPU manuals for further information.
(For manual numbers see preamble of this quick start guide.)

What is motion control?

A Motion control system comes from the combination of a Motion CPU and a PLC CPU.

While the Motion CPU controls complex servo movements by synchronizing the connected servo ax-
es, the PLC CPU is responsible for machine's general control and communication.

With a motion control system you are able to solve different positioning applications from position-
ing with one axis in small production lines up to multi-axis positioning in large-scale systems.

The Motion CPU controls different more or less complex motion sequences via the connected servo
amplifiers and motors.

Typical applications of a motion control systems are:
Plastics and textile processing,

Packaging,

Printing and paper converting,

Forming,

Wood and glass working,

Production of semiconductors.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 1-1



Introduction

What is motion control?

1.1.1 Block diagram of a motion control system
The following diagram shows the components of a motion control system with CPUs, modules, servo
amplifiers and motors.
Motion controller
PLC CPU area (CPU No.1 fixed) Motion CPU area (CPU No.2 fixed)
Device Device
- PLC control memory Multiple memory Motion control
g processor MultiplecPu_ || €PY g'gh Multiple CPU processor
2 high speed speed bus high speed
g transmission transmission
memor memor
8 ‘ y y ‘
Q series PLC system bus
Y

24V DC

v v v

PLC I/O module PLC intelligent Motion module
(DI/O) function module (Proximity dog signal, manual
(A/D, D/A, Network etc.) pulse generator input)

Forced stop input (24 V DC) l—

Personal computer ®
GX (IEC) Developer Manual pulse generator/Incremental SSCNET Il
MT Developer2 synchronous encoder 1 module ( ) v
Input signal/Mark detection input signal (4 points) Servq .
Output signal (2 points) amplifier

PERIPHERAL I/F) @ @ Servomotor

Servo external
Personal computer input signals
MT Developer2 (FLS, RLS, DOG)

Fig. 1-1:

1.1.2

Block diagram of a motion control system

@ All of Mitsubishi motion controllers exploit the potentiality of the proprietary high-speed motion
network SSCNET III.

A Multiple CPU system is a system in which between the PLC CPU area and Motion CPU area are con-

nected with the Multiple CPU high speed bus in order to control the I/0 modules and intelligent func-

tionmodules.PLCCPU areais fixed as CPU No. 1,and Motion CPU areaiis fixed as CPU No. 2. The Motion

CPU area controls the servo amplifiers connected by SSCNET Ill cable.

The Multiple CPU high speed transmission memory between the PLC CPU area and Motion CPU area
can communicate at a rate of 0.88 ms.

Difference between Q170MCPU and QD Motion controllers

With the motion controller Q170MCPU, the functionality of the PLC CPU and the Motion CPU is inte-
grated in one compact housing. That means, compared to the modules Q172DCPU and Q173DCPU,
there is no need of an additional PLC and base unit for the configuration of a motion system.

Synchronous encoder interface is included as standard, enabling multiple axes synchronization with
an external encoder.

Applications as labelling, packaging and material handling do not require any other optional module.
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Specification Introduction

1.2 Specification
1.2.1 Q170MCPU
Item Specification
Power Supply 24V DC +/-10 %, ripple ratio 5 % or less
Mass [kg] 0.9
Dimensions [mm] 178 (H) x 52 (W) x 135 (D)
Digital Inputs (Mark detection) 4
Digital Outputs 2
® A/B-phase pulse train
Synchronous Encoder ® Open-collector-type: up to 800 kpps, upto10m
® Differential-type: upto1Mpps, upto30m
Peripheral Interface 100/10 Mbps Ethernet, USB, RS-232
Connectable servo amplifier MR—J3'-|:IB servo amplifiers over SSCNET IlI '
(Rotational, Linear and Fully closed loop compatible)
Compatible extension base unit Q52B/Q558B
Compatible motion modules Q172DLX/Q172DEX/Q173DPX
Memory back up Q6BAT (included with Q170MCPU)

Tab. 1-1:  Q170MCPU General specifications

Item Specification
Number of controlled axes Upto 16

Operation Cycle - SV13 0S 0.44 ms/1 to 6 axes
(SW8DNC-5V13QG) 0.88 ms/7 to 16 axes

0.44 ms/1 to 4 axes
0.88 ms/5 to 12 axes
1.77 ms/13 to 16 axes

Operation Cycle - SV22 OS
(SW8DNC-SV22QF)

Linear interpolation (up to 4 axes), Circular interpolation (2 axes),

Interpolation function . .
terpolation functions Helical interpolation (3 axes)

PTP (Point to Point) control, Speed control, Speed-position control, Fixed- pitch
feed, Constant speed control, Position follow-up control, Speed control with
fixed position stop, Speed switching control, High-speed oscillation control,
Synchronous control (SV22)

Control modes

® Up to 256 CAM profiles can be stored internally
® Resolution per cycle 256, 512, 1 024 or 2 048 points

CAM function ® Stroke resolution 32 767
® Two-way CAM and Feed CAM
Programming language Motion SFC, Dedicated instruction, Mechanical support language (SV22)

Tab. 1-2:  Q170MCPU Motion Control specifications

Item Specification

LD instruction: 0.02 ps

Processing speed (sequence instruction) MOV instruction:  0.04 pis

Program capacity 20k steps (80 kbyte)

Ladder, IL, SFC, ST, MELSAP-L
(IEC61131-3 programming compatible)

Programming language

Tab. 1-3:  Q170MCPU PLC control specifications
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Introduction

Specification

1.2.2 Q172DCPU, Q173DCPU
Item Q172DCPU Q173DCPU
Internal current
consumption (5 V DC) [A] 114 1.25
Mass [kg] 0.33
Dimensions [mm] 98 (H) x 27.4 (W) x 119.3 (D)
Compatible motion
modules Q172DLX/Q172DEX/Q173DPX
Connectible Servo MR-J3-B Servo amplifiers over SSCNET IlI
amplifiers (Rotational, Linear and fully closed loop compatible)
Tab. 1-4: Q172DCPU/Q173DCPU general specifications
Item Q172DCPU Q173DCPU
Number of control axes Up to 8 axes Up to 32 axes
0.44 ms/1 to 6 axes
SVER Bow mz; 100 axes 0.88 ms/7 to 18 axis
’ 1.77 ms/19 to 32 axes
Operation cycle
(default) 0.44 ms/1 to 4 axes
Sv22 0.44 ms/1 to 4 axes 0.88 ms/5 to 12 axis
0.88 ms/5 to 8 axis 1.77 ms/13 to 28 axes
3.55ms/29 to 32 axes
Interpolation functions Llngar |.nterpolat|.on (up to 4 axes), Circular interpolation (2 axes),
Helical interpolation (3 axes)
PTP (Point to Point) control, Speed control, Speed-position control, Fixed- pitch feed, Con-
Control modes stant speed control, Position follow-up control, Speed control with fixed position stop,
Speed switching control, High-speed oscillation control, Synchronous control (SV22)
Acceleration/ Automatic trapezoidal acceleration/deceleration
Deceleration control S-curve acceleration/deceleration
Compensation Backlash compensation, Electronic gear, Phase compensation (SV22)
Programming language Motion SFC, Dedicated instruction, Mechanical support language (SV22)
Servo program capacity 14k steps
Number of positioning 3200 points
points (Positioning data can be designated directly)
Peripheral IF Via PLC CPU (USB/RS-232)
Home position return Proximity dog type (2 types), Cqunt type (;3 types), Data set type (2 types), Dog cradle type,
function Stopper type (2 types), Limit switch combined type
(Home position return retry function provided, home position shift function provided)
Tab. 1-5: Q172DCPU/Q173DCPU Motion control specifications
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Terminology

Introduction

1.3 Terminology

The terms and abbreviations below are important for motion controllers and are used frequently in

this guide.

Direction of rotation of electric motors

The direction (or sense) of rotation of electric motors is defined looking at the end of the motor shaft.

Direction of rotation is described as:

@® Clockwise/Reverse

or

@® Counterclockwise/Forward

Forward rotation (CCW)

Fig. 1-2:

Reverse rotation (CW)

Abbreviations
- FLS

- RLS

- STOP

- DOG

- EMI

- Cw

- CQw

- SSCNET I

Upper stroke limit
Lower stroke limit

Stop signal

Proximity dog
Emergency signal input
Clockwise
Counterclockwise

Optical bus system for data communication

Direction of rotation

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU
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Q170MCPU Details of the modules

2 Details of the modules

2.1 Q170MCPU

2.1.1 Frontview and partnames

With front cover open and
battery holder removed

Front view

MITSUBISHI
MODE

oo «—0
+«—O0
e L
EMI_ (@)
o—> <«—0 ] o
JECT O
o—> = O @
EXT.I0 HE’
H H EXT.I0
g g
@ D)
foor Fom
o— | e || «—@
= «—0

Bottom view

e
{%%DODOGDDD o

Fig.2-1:  Q170MCPU

No. |[Name Application
© |7-segmentLED Displays operation status and error information.
ON (Red): The internal power (5 V DC) is ON.
o POWER LED OFF: The internal power (5 V DC) is OFF.
RUN: Sequence-/Motion SFC program started
(3) z{xi’:c/ﬁTOP/RESET STOP: Sequence-/Motion SFC program stopped
RESET: Reset of the hardware (momentary switch, set minimum for 1 sec)
o PERIPHERAL I/F For Ethernet-communication with peripheral devices.
connector Data transmission speed: 10 Mbps/100 Mbps
(5) gf\ﬁNET Ill connector Connector to connect the servo amplifiers via optical bus cable.
Connector for manual pulse generator/incremental synchronous encoder/digital /0
© | EXT.I0 connector signals. (Voltage-output/open-collector type, Differential-output type)

Tab. 2-1:  Description of the partnames in fig. 2-1.
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Details of the modules Q170MCPU
No. |Name Application
@ | 24VDC connector Connector for 24 V DC power supply
©® | Serial number Shows the serial number, printed on the rating plate
© | Battery holder Battery holder to set the Q6BAT/Q7BAT
Displays the mode of the PLC CPU
MODE ON (green):  Qmode
Diplays the operating status of the PLC CPU
ON: The operating status is "RUN"
RUN OFF: The operating status was set to “STOP” or operation has been halted due
to an error.
Flashing: Failure during writing of parameters or programs
Diplays the operating status of the PLC CPU
ON: Detection of an error during self-diagnosis
ERR. OFF: Normal operation
Flashing: The detected error stops operation.
(Resetting with the RUN/STOP/RESET switch becomes valid.)
@ |StatusLED Diplays the operating status of the PLC CPU
USER ON: Annunciator turned ON
OFF: Normal operation
Diplays the operating status of the PLC CPU
ON (yellow): Low battery voltage at memory card
ON (green for 5 sec):  Restoring of data backup to the standard ROM by the latch data
BAT. backup is completed
ON (green): Backup of data to the standard ROM by latch data backup is
completed
OFF: Normal operation
Diplays the operating status of the PLC CPU
BOOT ON: Start of boot operation
OFF: No boot operation
@ | USB connector Connector to connfec_t the peripheral devices for USB connection
(Connector type mini B)
. Input to stop all axis at once
(12} Eg:\cneedci';??g&%m Open: Forced stop (EMI ON)
24V DC: Forced stop release (EMI OFF)
® Eject button for Used to eject the memory card from the Motion controller
memory card
(14) Memory card loading Connector used to load the memory card to the Motion controller
connector
® |— Not usable
® Setting of the operation mode
. (Normal operation mode, Installation mode, Mode operated by ROM, etc.)
® | Rotary switch SW1, SW2 ® Each switch setting is from 0 to F
(Factory default setting: SW1: A, SW2: 0)
. Frame ground:
® | FGterminal Ground terminal connected with the shield pattern of the printed circuit board
Connector to connect the peripheral devices for RS-232 connection
® | Rs-232 connector (Connect with the dedicated cable QC30R2)
(19) Extension cable Connector for transfer of signals to/from the extension base unit
connector
Tab. 2-1:  Description of the partnames in fig. 2-1.
NOTE For more details of the partnames and status LEDs please refer to the user’s manual of the motion
controller Q170MCPU.
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Q170MCPU Details of the modules

2.1.2 System configuration

Motion controller

»] (4 points)
® Qutput signal (2 points)

Q170MCPU
USB/RS-232 > PERIPHERAL I/F
1[04
1= ([l =
Personal computer® D: Panel personal computer
1BM PC/AT HL SSCNET Ill cable
Forced stop o (MR-J3BUSCIM(-A/-B))
orced stop input cable
(Q170DEMICBLLIM) j:'j"—‘ SSCNETI o1 do2 03 a6
< > < > ------ >
N 24V DC
i €
EMI forced stop input (24 V DC)
Servo amplifier model MR-J3-[JB,
Manual pulse generator/ Incre- 0 16 ax
mental synchronous encoder up to 16 axes
x 1/module External input signals of servo amplifier
® Input signal/Mark detection input signal ® Proximity dog

® Upper stroke limit
® Lower stroke limit

Extension Motion CPU area® PLC CPU area
cable control module control module
(QCIB) e >
@ @
— S S
g 8|g ¢
g E|3S_E
g o Q0w
Tug [583
9wmt | 23t
2cQ | §5cg
S22 | =8E
Q172DLX| Q173DPX| QX OO | I/0 module/
/ Intelligent
Qy OO | function module
(Up to 512points)
GoT |

Extension base unit
(Q52B/Q55B)

T—»l Input/output (Up to 256 points)
Up to 1 extension

Manual pulse generator/Incremental synchronous encoder x 3/module
(MR-HDPO1)

[
o

External input signals

Number of inputs

® FLS: Upper stroke limit

® RLS: Lower stroke limit

® STOP: Stop signal 8 axes/module
[ ]

DOG/CHANGE: Proximity dog/
Speed-position switching

Fig. 2-2: System configuration

O GX (IEC) Developer and MT Works2 can be used simultaneously on one personal computer.

&) Interrupt module (QI60) and analog I/O module (Q6JAD/Q6IDA) can also be used as the
Motion CPU area control module.
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Details of the modules Q170MCPU

2.1.3 Minimum equipment
Product Details
Controller
Standalone motion controller, 16 axes, SSCNETIND
Q170MCPU
Software

Programming software for Q-/QH-/QD-/Q170MCPU motion

MT Developer2-E controller (Windows 2000/XP/Vista)

Operating systems for Q-/QH-/QD-/Q170MCPU motion con-

MT Developer OS Systems troller

MR Configurator (Setup221) Servo setup software

GX (IEC) Developer PLC programming software

Tab. 2-2: Minimum equipment for Q170MCPU

® 24V connector, DI/O connector, SRAM backup battery, EMI connector included
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Q172DCPU/Q173DCPU Details of the modules
2.2 Q172DCPU/Q173DCPU
2.2.1 Frontview and partnames
Q172DCPU Front view Q173DCPU Front view
—/
Q172DCPU Q173DCPU
°o— °o—
o—» o—» |luHiny,
3 > 0—>» STO. CAUTION
EMI
o— o—>
/JI
O
o— o—»
O
N
/JI
O
O
H Sron | | oo
aE— (e—
o —> o—
Q172DCPU-/Q173DCPU Bottom view
O LI
NN o
T T raTmnTmTnnrhemd
S N | O A (B 154
A AP A A A A A A
Fig.2-3:  Q172DCPU, Q173DCPU
No. |Name Application
@ |7-segmentLED Displays operation status and error information
® Setting of the operation mode
) Rotary switch SW1, SW2 (Normal.operatu.)n rpode, Installation mode, Mode operated by ROM, etc.)
® Each switch setting is from O to F
(Factory default setting: SW1: A, SW2: 0)
RUN: Motion SFC program started
© | RUN/STOP switch STOP: Motion SFC program stopped
(Factory default setting is STOP)
. Input to stop all axis at once
(4] ESLC:SC:;??E'&%M Open: Forced stop (EMI ON)
24V DC: Forced stop release (EMI OFF)
P5) SSCNET Il connector Connector to connect the servo amplifiers of system 1 (channel 1) via optical bus cable
CN1 (Q172DCPU: up to 8 axes; Q173DCPU: up to 16 axes)
o SSCNET Il connector | Connector to connect the servo amplifiers of system 2 (channel 2) via optical bus cable
cn2®@ (up to 16 axes)
Module loading lever | Used to install the module on the base unit
@ | Battery connector (BAT) | Connector to connect the battery holder unit Q170DBATC
Tab. 2-3:  Description of the partnames in fig. 2-3.
® Q173DCPU only
NOTE For more details of the partnames please refer to the user’s manual of the motion controllers

Q172DCPU and Q173DCPU.
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Details of the modules Q172DCPU/Q173DCPU

2.2.2 System configuration
Motion CPU control module
[ > »< »
Q QG <@
5 B 3|, 2
3 w O
RIERER:
% v ] Sy
28 |2358 5cd
PLC CPU/ SE5 | 288 |52
Motion CPU KFE|RCE | =0E
Main base unit Q172D [ [ [ [ [ [ [
(Q3IDB) Q61P  |QnUD(H) CPU/D Q60 | QX OO |Q6OAD | Q172D | Q172D | Q173D
cPU s / /| EX PX
— Qv 00 |Q60DA 1/0 module
> EI "IDI Intelligent function module
S > +D

100/200V AC A 4414 4 A A A

Manual pulse generator x 3/module
(MR-HDPO1) (Up to 1T module)

Serial absolute synchronous encoder cable
USB/RS-232 (Q170ENCCBLEIM)

Serial absolute synchronous encoder x 2/module
E ) (Q170ENC) (Up to 6 modules)

External input signals Number of inputs

® FLS: Upper stroke limit

® RLS: Lower stroke limit 8 axes/module
@ﬂg@ - ® STOP: Stop signal (Up to 4 modules)
CCI= ) (e ® DOG/CHANGE: Proximity dog/ P
U Q . Speed-position switching

Battery holder unit
(Q170DBATC) 4" Analog input/output |

—PI Input/output (Up to 256 points) |

4' Interrupt signals (16 points) |

Forced stop input cable

(Q170DEMICBLLIM)
Extension base unit
(Q60IB) 4 EMi forced stop input (24 V DC) |
=
Q
|3, SSCNET lll cable
Extension g3 (MR-J3BUSLIM(-A/-B))
caple SE SSCNET Il (CNT) d d2 d3 d
1 8
(QcLB) Up to 7 extensions » < > < > T
Servo amplifier model MR-J3-B,
N upto 8axes (Q172DCPU) ~ —/
up to 32 axes (Q173DCPU)
External input signals of servo amplifier
® Proximity dog
® Upper stroke limit
® Lower stroke limit
Fig. 2-4: System configuration
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Q172DCPU/Q173DCPU Details of the modules

223 Minimum equipment
Product ‘ Details
Controller
Q38DB 8 slot base unit

Power supply module
Input: 100-240 V AC
Output: 5V DC/6 A

Q61P or similar

QnUD(E)(H)CPU PLC CPU Module; 4096 1/0

Q172DCPU/

Q173DCPU Motion controller CPU module, 8/32 axes, SSCNET no

Software

Programming software for Q-/QH-/QD-/Q170MCPU motion

MT Developer2-E controller (Windows 2000/XP/Vista)

Operating systems for Q-/QH-/QD-/Q170MCPU motion con-

MT Developer OS Systems troller

MR Configurator (Setup221) Servo setup software

GX (IEC) Developer PLC programming software

Tab. 2-4: Minimum equipment for Q172DCPU/Q173DCPU

® EMI connector/cable is sold separately. The Forced stop input cannot be invalidated by internal
parameter.
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Details of the modules Q172DCPU/Q173DCPU

2-8 S MITSUBISHI ELECTRIC



Module mounting into cabinet Mounting and wiring

3 Mounting and wiring

3.1 Module mounting into cabinet

3.1.1 Mounting of Q170MCPU

Keep the clearances shown below between the top/bottom faces of the module and other structures
or parts to ensure good ventilation and facilitate module replacement.

Top of panel or wiring duct

V277, Y

/ =40 mm
/
S
F D
Motion I ks _ =100 mm
controller® H D Servo amplifier
= D Panel —» §
o) | °H]
TH =
=90 mm
i 7
I e
=30 mm >30 mm
B =10 mm

Fig.3-1:  Module mounting position

O Fit the Motion controller at the left side of the servo amplifier.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 3-1



Mounting and wiring Module mounting into cabinet

Mounting method for the motion controller

WARNING:
Completely turn off the externally supplied power used in the system before installation or
removing the module. Not doing so could result in electric shock or damage to the product.

@ Fit the holes for the bottom mounting
screws of the Motion controller into the
o o panel.

(@ Place the bottom side notch of the Motion
controller onto the bottom side screw.

[y

=
o)

70
==
'eﬁ
i

®

® Fitthemountingscrewsintothe holesatthe

top of the Motion controller and then
PECEN retighten the all mounting screws using the
S SITES allowed torque.

!

[

)
5
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Module mounting into cabinet Mounting and wiring

3.1.2 Mounting of Q172DCPU/Q173DCPU

Keep the clearances shown below between the top/bottom faces of the module and other structures
or parts to ensure good ventilation and facilitate module replacement.

Top of panel or wiring duct

Base unit
/
W

I(Motion CPU module W I ;40 o % Motion cnlu module
B o [P i [ [Bor o0 [ = = -

a

=100 mm

§ % Panel —

Door

\\\\\\\\\

Fig. 3-2: Module mounting position

® =20 mm when the adjacent module is not removed and the extension cable is connected.

NOTE It is not possible to mount the main base unit by DIN rail.
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Mounting and wiring Module mounting into cabinet

Installation of the module on Q3B and Q6B

WARNING:

@® Completely turn off the externally supplied power used in the system before installing the
module. Not doing so could result in electric shock or damage to the product.

® When installing the module, always insert the module fixing projection into the module
fixing hole of the base unit. Ifthe module is forcibly installed without the latch being inserted,
the module connector and module will be damaged.

@ Securely insert the module fixing protection into the module fixing hole so that the latch is not
misaligned.

(@ Using the module fixing hole as a fulcrum, push the module in the direction of arrow to install it
into the base unit.

® Make sure that the module is installed in the base unit securely.

@ When using module in a place where there is large vibration or impact, install it by the unit fixing
screws (M3 x 12).

Base unit

i

Module

e
o 1]
=7

Module fixing  Module fixing Module fixing
hole hook hook

Module loading lever

:

LSI‘_“N_

Fig. 3-3:  Installation of the module
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Module mounting into cabinet Mounting and wiring

Removal of the module from Q3[IB and Q6B

WARNING:
A/ i @ Completely turn off the externally supplied power used in the system before removing the

module. Not doing so could result in electric shock or damage to the product.

® When the module fixing screw is used, always remove the module by removing the module
fixing screw and then taking the module fixing latch off the module fixing hole of the base
unit. Attempting to remove the module by force may damage the module fixing latch.

Base unit

Module Support the module with both hands and se-
curely press the module fixing hook with your
finger.

Pull the module based on the supporting point
of module bottom while pressing the module
fixing hook.

While lifting a module, take off the module fixing
projection from the module fixing hole.

Fig. 3-4:  Removal of the module
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Mounting and wiring Wiring

3.2

3.2.1

Wiring

Wiring for Q170MCPU
Power supply and EMI
Connector layout Pin No. Signal name Pin No. Signal name
1A T 1a0 24V(+) 18 24V(+)
24D 24G 28 246G
2A 2B
Tab. 3-1:  Power supply 24 V

Q170MCPU side

Solderless terminal

2A 2B

[nimuim} %
(i}
[nim]nim}

1A 1B

[

/—@
—( [ 3¢ [ T=__

10O

L

1827587-2 (Terminal)
1-1827864-2 (Connector)

24v(+) | 1B o SO 22

Solderless terminal size: R1.25-3.5

26 | 2B = -0 u6
24V(+) | 1A
24G 2A f: Twisted pair cable®

Fig. 3-5: 24V DC power supply cable without EMI connector

Q170MCPU side
2A 2B

oJoa
E=h [=r i

1A 1B
2
1

1827587-2 (Terminal)
1-1827864-2 (Connector)

Solderless terminal

Solderless terminal size: R1.25-3.5

24V(+) 1B /m\"""“"“"“""“_““““T\\ :@ 24V(+)
26 | 28  EE—————— i a2 () [PV
24V(+) | 1A
24G 2A
§‘ I:Twisted pair cable@
EMI.COM 2
EMI 1 J

5556PBTL (Terminal)
5557-02R-210 (Connector)

Fig.3-6: 24V DC power supply cable with EMI connector

® yYse "1A" and "2A" when the 24V DC voltage is applied on EMI terminal and the forced stop input
of EMI terminal is invalidated.

@ yse a cable of wire size AWG22.
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Wiring

Mounting and wiring

Q170MCPU side
/
== n—

5556TL (Terminal)
5557-02R (Connector) So

Solderless terminal

10
10

Iderless terminal size: R1.25-3.5

et :@ EMLCOM

EMLCOM | 2 T

———FO ™

EMI 1
{: Twisted pair cable®

Q170MCPU —P|

U
o

=]

i

@@@m@

N

1

Fig.3-7:  Forced stop input cable for EMI

® Use a cable of wire size AWG22.
@ Tab
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Mounting and wiring Wiring

Digital I/O
Cable®
Q170MCPU side Solderless terminal
| 39

Connection diagram

HDR-E50MSG1+ (Connector)
HDR-E50LPH (Connector case)

HBL % — — O +eL
HBH 24 — — l::) HBH
HAL 23 s - (O HAL
Lo Lo
HAH 2 : ; : : ;(@ HAH Differential-output type
HB 21 P ro Manual pulse generator/
v b incremental synchronous
HA 2 b b encoder side
Lo -
SG 48 /E© 5VGND
5v 46 — — 5V
SG 47 — ( —
1 1 1 1
5V 45 — —
SEL 49 P ’ P
Lo -
SG 50 :|® P -
Lo -
DO1 6 — ( — 1O Dot
com2 7 — 5 — Output sianal sid
M [ utput signal side
D02 31 — — (O po2
com2 32 DOCOM
1 I 1 1
DI 3 - _ 1O on
coM1 5 —
DI3 4 L ( L \ O oi
1 I 1 1
E ; ) : : \\ Input signal/mark detection
DI2 28 — — E@ DI2 input side
COM1 30 — — \\
pi4| 29 — ( — 1O pu
DICOM — y — \\@ DICOM

FG | Shell -~ TR vy’
“—:@ FG

j : Twisted pair cable

Tab. 3-2:  Differential-output type cable for internal I/F connector

® The maximum length of the cable should be 30 m.
@ Connect SEL to the SG terminal if differential-output type is used.
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Wiring

Mounting and wiring

Cable®
Q170MCPU side Solderless terminal
25 I'AL 50 o
(il — 3¢
1 I.'.J 26 o

Connection diagram

HDR-E50MSG1+ (Connector)
HDR-E50LPH (Connector case)

HBL 25
HBH 24
HAL 23
HAH 22

HB 21 — — 1O 8

Voltage-output/open-
HA 20 // \
SG 48 /

:(@ HA collector type

Manual pulse generator/
incremental synchronous
5VGND encoder side
5V

5V 46 /
/

so | 4 - —
] A —
SEL 49 b L
s | s @ .
Lo Lo
DO1 6 : {10 Dot
CCI):)!\gzz . i ; ; ; O 00> Output signal side
com2 32 — \:(@ DOCOM
DI 3 L 1O on
com1 - \
DI3 4 — 1O oi3
E : 2 : : \\ Input signal/mark detection
DI2 28 — — 1O oi input side
coMm1 30 : 5 l l \\
Di4 29 - — 1O ou
DICOM — — % DICOM

FG | Shell p------- @ — o mm e N
—E(:) FG

[ : Twisted pair cable

Tab. 3-3:  Voltage-output/open-collector type cable for internal I/F connector

® The maximum length of the cable should be 10 m.

@ When voltage-output/open-collector type is used, open between SEL and SG.
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Mounting and wiring

Wiring
3.2.2 Wiring for QD Motion controller
Power supply and EMI
Power supply module
MELSEC
It
S0/60Hz 105VA
ERR
FG
- LG
INPUT
AC " XX 100-240 V AC
Ground /'_
wire -
Grounding
Fig. 3-8:  Power supply module for QD motion controller (example with Q62P)
Terminal(s) | Function
FG Ground terminal connected to the shield pattern of the printed circuit board.
e Grounding for the power supply filter. The potential of Q61P-A1, Q61P-A2, Q61P, Q62P, Q64P and Q61SP is
half of the input voltage.
The following functions of the ERR termials are only availible, when the power supply module is mounted on a main base
unit. When mounted on an extension base unit the terminals are always OFF (open).
® The terminals are ON (connected) when the whole system operates normally.
ERR ® The terminals turn OFF (open) when the AC power is not input, a stop error (including a reset) occurs in
the CPU module or the fuse is blown.
® |n a multiple CPU system configuration the terminals turn OFF (open) when a stop error occurs in any of
the CPU modules.
Tab. 3-4:  Explanation of the terminals in fig. 3-8
Q170MCPU side Solderless terminal
2 %Eiﬁjjj = °
L X710
5556TL (Terminal)
5557-02R (Connector) Solderless terminal size: R1.25-3.5
EMIL.COM | 2 o T :@ EMI.COM
! o
EMI 1 - O ™
{: Twisted pair cable®
Motion CPU module
(-
a
L TRemoval
=
\ @) ‘® i
% B
Fig.3-9:  Forced stop input cable for EMI
® Use a cable of wire size AWG22.
3-10
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SSCNET Il connection

Mounting and wiring

3.3

3.3.1

3.3.2

NOTE

SSCNET Il connection

SSCNET Illl cable

The cables in the following table are applicable for the connection between the Q170MCPU/QD-Mo-
tion controllers and the servo amplifier MR-J3-IB and between the servo amplifiers MR-J3-LB.

Symbol for cable length (CJ)

Cable

0,15m | 0,3m 0,5m Tm 3m 5m 10m 20m 30m 40 m 50 m
MR-J3BUSCIM 015 03 05 1 3 — — — — — _
MR-J3BUSCIM-A — — — — — 5 10 20 — — —
MR-J3BUSCIM-B — — — — — — — — 30 40 50

Tab. 3-5: SSCNET Ill cable identification

Connection between the Q170MCPU and servo amplifiers

Q170MCPU

g

f

CN1

e

siore]

=]

1

i

CN1A

_.' cap®@

CN1B

CN1A 5 _D:Ei
1]

CN1B

il

I .
(s

Il

Servo amplifier Servo amplifier

Fig. 3-10: SSCNET lll connection method with Q170MCPU

® Chose the right SSCNET Ill cable type in tab. 3-5 depending on the cable length for your system
configuration.
@ Attach a cap to the SSCNET lll connectors of the system not being used.

If the connectors CNTA und CN1B are mixed up at the servo amplifiers, no communication is possible.
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Mounting and wiring

SSCNET Il connection

3.3.3 Connection between the Q172DCPU and servo amplifiers
Q172DCPU Motion CPU module
B
g8
N1
O [
. I I
E—ﬂﬂ CN1A —E—ﬂ-@ CN1A
8- Eowl B
o cNTE e[| CN1B
i K|
Servo amplifier Servo amplifier
Fig. 3-11:  SSCNET Ill connection method with Q172DCPU
D Chose the right SSCNET Ill cable type in tab. 3-5 depending on the cable length for your system
configuration.
@ Attach a cap to the SSCNET lll connectors of the system not being used.
NOTE If the connectors CN1A und CN1B are mixed up at the servo amplifiers, no communication is possible.
3-12
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SSCNET Il connection Mounting and wiring

3.34 Connection between the Q173DCPU and servo amplifiers

Q173DCPU Motion CPU module

‘ SSCNET Il Channel 1 ‘

A\ %4

o
I

R e

CN1B

.I Cap®
CN1B

I

Servo amplifier Servo amplifier

‘ SSCNET lll Channel 2 ‘

S)
—1
=10

CN1A

B— B
a CN1B

ll N—

Servo amplifier Servo amplifier

B
=10

ns CN1A el |-

CN1B

=i

o

|58

Fig. 3-12: SSCNET Ill connection method with Q173DCPU

® Chose the right SSCNET Ill cable type in tab. 3-5 depending on the cable length for your system
configuration.

@ Attach a cap to the SSCNET lll connectors of the system not being used.

NOTE If the connectors CNTA und CN1B are mixed up at the servo amplifiers, no communication is possible.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 3-13



Mounting and wiring SSCNET Il connection

3.35

NOTE

Setting the axis No. and axis select switch of servo amplifier

Axis No. is used to set the axis number of servo amplifiers connected to SSCNET Ill motion bus in the
program. Axis No. of 1 to 16 can be set.

Axis No. s setin the system setting of MT Developer2. Axis No. (1 to 16) is allocated and set for the set-
ting axis number (d01 to d16) of servo amplifier.

Since the axis number (d01 to d16) of servo amplifier on the system setting screen corresponds to axis
select rotary switch (0 to F) of servo amplifier, set the axis select rotary switch referring to the table be-
low (Tab. 3-6).

Setting display of axis No. Axis select switch

tt SSCNET Structure

Amplifier Setting

- Amplfier Type

|26

r~External Signal Input Setting —

& anpifier Input Invalid Al =] (Servo amplifier)
£ amplifier Input Yaiid

Input Filter Setting
€ Nothing

€ 0,8ms

€ 1.7ms

1 2.6ms
& 13.5ms

Set the axis No. relative to axis number (dno.).

Fig. 3-13: Setting the axis No.

dno. SffaNnE: e||" rotl::):;(sss\:::cj:. of dno. Sff:lnE: eIIII rotl‘e\:):)lrsss\nel:tecflt_ of

servo amplifier servo amplifier
do1 1 "0" do9 1 "8"
do2 1 " d10 1 "9"
do3 1 "2" di11 1 "A"
do4 1 "3" di12 1 "B"
dos 1 "4 di13 1 "c
do6 1 5" d14 1 D"
do7 1 "6" di15 1 "E"
do8 1 "7" dié 1 "F"

Tab. 3-6: Correspondence between dno.s and axis select switches of servo amplifier

The dno. represents the station number, which is set by the rotary switch at the servo amplifier.
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Start-up and trial operation

4 Start-up and trial operation

DANGER:
A @ Be sure to ground the Motion controllers, servo amplifiers and servomotors (Ground
resistance: 100 Q2 or less). Do not ground commonly with other devices.
® Never open the front case or terminal cover at times other than wiring work or periodic
inspections even if the power is OFF. The insides of the Motion controller and servo amplifier
are charged and may lead to electric shocks.
@ When performing wiring work or inspections, turn the power OFF, wait at least ten minutes,
and then check the voltage with a tester, etc. Failing to do so may lead to electric shocks.
@ Wire the units after mounting the Motion controller, servo amplifier and servomotor. Failing
to do so may lead to electric shocks or damage.

WARNING:
A @ Check that the combination of modules are correct. Wrong combination may damage the
modules.

@ When using a regenerative resistor, shut the power OFF with an error signal. The regenera-
tive resistor may abnormally overheat due to a fault in the regenerative transistor, etc. and
may lead to fires.

@ Always take heat measure such as flame proofing for the inside of the control panel where
the servo amplifier or regenerative resistor is mounted and for the wires used. Failing to do
so may lead to fires.

@® Do not mount a phase advancing capacitor, surge absorber or radio noise filter (option
FR-BIF) on the output side of the servo amplifier.

@ Correctly connectthe outputside (terminal U, V, W). Incorrect connections will lead the servo
motor to operate abnormally.

@ Set parameter values to those that are compatible with the Motion controller, servo ampli-
fier, servo motor and regenerative resistor model name and the system name application.
The protective functions may not function if the settings are incorrect.

@® Always mountaleakage breaker on the Motion controller and servo amplifier power source.

@ |Install emergency stop circuit externally so that operation can be stopped immediately and
the power shut off.

@ Use the program commands for the program with the conditions specified in the instruction
manual.

@ Some devices used in the program have fixed applications, so use these with the conditions
specified in the programming manual.

@ If safety standards (ex., robot safety rules, etc.,) apply to the system using the Motion
controller, servo amplifier and servo motor, make sure that the safety standards are satis-
fied.

@ Construct a safety circuit externally of the Motion controller or servo amplifier if the abnor-
mal operation of the Motion controller or servo amplifier differ from the safety directive
operation in the system.

® Thesystem must have a mechanical allowance so that the machine itself can stop even if the
stroke limits switch is passed through at the max. speed.

@ Execute the test operation in the system that it is low-speed as much as possible and put
forced stop and confirm the operation and safety.
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Start-up and trial operation Start-up procedure

4.1 Start-up procedure

[ START ] o
l [Parameter setting](D i
Turn OFF Motion controller's power supply PLC CPU Parameter setting
Check that the power supply of Motion area Set the PLC parameter using GX (IEC)
controller is OFF. Developer.
Check wiring and module installation Turn ON power supply again
e Check the installation position and Turn ON again the power supply or reset of
condition of each module. Motion controller.
® Check the connecting condition of
connectors.
® Check that all terminal screws are tight. 4 -
o Check the ground wires of servo 9 Check external inputs to Q172DLX
amplifier, etc. » Check the wiring of following external inputs
® Check the servo motor wiring (U, V, W). by monitoring of MT Developer2.
® Check the regenerative option wiring. . o
® Check the circuit of emergency stop or FLS (Upper stroke limit input)
forced stop. ® RLS (Lower stroke limit input)
® STOP (Stop signal)
Check external inputs to Q173DPX
@ Check the wiring of following external inputs
[Installation mode] v by monitoring of MT Developer2 or LED
Motion CPU Install operating system software® indicators.
area ® Manual pulse generator/incremental
Install the operating system software to the . synchronous encoder setting
Motion controller using MT Developer2. Motion CPU
area l
v Check /0 module
Servo Servo amplifier setting —
amplifier Set the axis number of servo ampilifier. Check the wiring of /O modules.
[Servo data setting]® l
Y Positioning parameters setting
Turn ON power supply
Set the RUN/STOP/RESET switch of Morion Set the following positioning parameters
controller to STOP, and turn ON the Motion .g ’
controller's power supply. ® Fixed parameters
® Home position return data
G) ® JOG operation data
[System setting] ® Servo parameters
Parameters setting ® Parameter block
® Limit output data
Set the following positioning parameters v
Motion CPU using MT Developer2. l
area ® Multiple CPU setting
® Automatic refresh setting (2]
® System setting
Fig. 4-1: Start-up procedure (1)

® The mode indicated in the brackets [] at top left of each step is the mode for checking or setting
using MT Developer2/GX (IEC) Developer.

D The operating system software is not installed at the time of Motion CPU module purchase.
Be sure to install the operating system software to be used before a system start.

NOTE An error may occur if the power is turned on before system setting. In the case, reset the Multiple
CPU system after system setting. Refer to the "Q173DCPU/Q172DCPU Motion controller Program-
ming Manual (COMMON)" at the system setting error occurrence.
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Start-up procedure Start-up and trial operation

(2] (3]
[Test mode «
[Programming]® l . JoG operation]® i
A
Create Motion programs Check machine operation
Motion CPU - -
area Create the Motion programs using Check the followings by making the machine
MT Developer2. operate with the JOG operation of MT
Developer2.
[Programming]® ® Machine operates correctly
(no vibration, hunting, etc.)
Create PLC programs ® Stroke limits operate correctly
Create the PLC programs to start the Motion * ?:l)?ggénsigtops by the emergency stop or
programs using GX (IEC) Developer. P
PLCCPU i [Test mode «
area h - @
Motion CPU ome position return]
Write PLC programs area Check home position return
Write the PLC programs created to the PLC Check the followings by executing the home
CPU area (CPU No.1 fixed). position return.
® Home position return direction
® Home position return data
. S r o
Write Motion programs Proximity dog position
él\‘/rlgglon cPu Write the positioning data and Motion [Programming]@
programs created to the Motion CPU area -
(CPU No.2 fixed). Check Motion program
Set the RUN/STOP/RESET switch of Motion
l controller to RUN and check that all
positioning controls by Motion programs are
Turn ON power supply again correct.
v
Turn ON again or reset the Motion controller's o)
power supply. [Monitor]
Check by automatic operation
aPl_eCaCPU Check the sequence operation by executing
Turn ON servo amplifiers power supply the PLC program using an actual external
input.
Check the emergency stop ON and forced P

stop ON, and turn ON the power supply of
servo amplifiers.

[Test mode « [ END ]
Servo start-up

(Initial check)]@

Check servo ampliﬁer®

Check that the mounted servo amplifiers
operate correctly.

Motion CPU ge“ mfdte .
area ervo start-up

(Upper/lower
stroke limit check)]®

Check upper/lower stroke limits

Check that the upper/lower stroke limits
operate correctly.

" |

3]

Fig. 4-1: Start-up procedure (2)

® The mode indicated in the brackets [1at top left of each step is the mode for checking or setting
using MT Developer2/GX (IEC) Developer.

@ Axis No. and error description of servo amplifier which detected errors are displayed on initial
check screen.

NOTE An error may occur if the power is turned on before system setting. In the case, reset the Multiple
CPU system after system setting. Refer to the "Q173DCPU/Q172DCPU Motion controller Program-
ming Manual (COMMON)" at the system setting error occurrence.
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Start-up and trial operation

Software installation

4.2

4.2.1

4.2.2

Software installation

Programming software

Install all of the software listed in the table below.

Product

Detail

MELSOFT MT Works2 (MT Developer2)

Ver. 1.05F or later

GX Developer2)

Ver. 8.48A or later

MR Configurator (optional)

Ver. C2 or later

Tab. 4-1: Software

Operating system (OS)

As the OS software is not pre-installed, the first step before using the system s installing it into Motion

CPU.

This section explains the method for displaying the installation screen and install the OS.

Install one of the following OS.

Motion CPU Operating system Detail

SV13 (SW8DNC-SV13QG) Conveyor assembly use
Q170MCPU

SV22 (SW8DNC-SV22QF) Automatic machinery use

SV13 (SW8DNC-SV13QD) Conveyor assembly use
Q172DCPU

SV22 (SW8DNC-SV22QCQ) Automatic machinery use

SV13 (SW8DNC-SV13QB) Conveyor assembly use
Q173DCPU

SV22 (SW8DNC-SV22QA) Automatic machinery use

Tab. 4-2: Assignment of operating system to motion controller
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Software installation

Start-up and trial operation

Operating system installation

@ Power off the motion controller.

07 07
@R
] Ll RS &
© O | @ O

&6 g Lo' 15«6 3 LO»

L Rotary switch 1

(@ Set the rotary switch 1 (on the motion con-
troller) to "A" to set the installation mode.

® Power on the motion CPU. After the power is turned on, the 7-segment LED displays "INS', and
the motion CPU gets into the installation mode.

PONE -

T Anae wrdoms
& Set Program Asess and Defamiks.
¥ Wi Cay

& Install - MT Developer?
Broject  Qnine  belp

Install Motion Controller OS

o

2 ith
Q Ik the mation CPLL
Thesakation shoukd b

ather of the Fol

chsas:
1) It s the flest: time that the motion CPUis being ured.
2) When updating/changing the wersion of the mcticn

~ After instalation, tuem the mation CU off the o6
agakn, or the mokion controlier OF & deabled. Tumoff

CFU then on sgain, Hgan

= Verify Motion Controller 05
Q Verify that the motion controlier 05 instalied on the
fialian CPU matehes th OF on the instatatien
mada (Lo, hard drive or fleppy dsc).
2 Potor on again ond executo aguin to veriy
the mation cortrolier 15 after instalation.

Exi Instaliston

@ Select "Start" - "All Programs" - "MELSOFT
Application" - "MT Works2" - "Install".

(® The installation screen appears.
Select "Online" - "Transfer Setup" to set the
communication setup screen. Further de-
tails in the section "Transfer setup” (section
5.2.1) of this quick-start guide.

(® Click the button Install Motion Controller
0S. When the motion controller OS has al-
ready been installed, the version is dis-
played in addition to the CPU type.

@ Insert the CD-ROM with the motion controller OS into the CD-ROM drive of the personal compu-

ter.

0% b e it alled

WIRNCA T VR0
O
19 el g Ve
[
| Dromme.
ot | | [Cas ]
ot etz

Click the button Browse and specify the
OS's source folder. The CPU type and OS
version appear.

(© Click the button Execution. The installation
is started.
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Start-up and trial operation Software installation

Once the installation is finished, power off the motion CPU. Set the rotary switch 1 (SW1) to "0"
and the rotary switch 2 (SW2) to "0" to set the motion CPU to the RAM operation mode.

@ Power on the motion CPU. When the power is turned on, "." in the first digit on the 7-segment
LED flashes.
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Sample project creation with MT Developer2 and GX Developer Project creation

5 Project creation

NOTE The sample programs, described in this manual can be downloaded free of charge through the
website www.mitsubishi-automation.com/mymitsubishi/mymitsubishi_content.html.
5.1 Sample project creation with MT Developer2 and
GX Developer
@ New project creation
Start MT Developer2 and create a new project with CPU and OS Type selected as shown below.
ﬂ ﬂ
CPU Type : CPU Type
[Q170m = L"ll Jat17zp =] Lc'ﬂl
05 Type : 05 Type !

After clicking OK in the New Project Window, the MT Developer2 project window will appear, as
shown below.

T T

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 5-1
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Project creation Sample project creation with MT Developer2 and GX Developer

(@ System Structure Settings

Double-click the amplifier icon (SSCNET Structure) to confirm the set amplifier type is correct. If
any I/0 are wired to the amp, such as home or limit sensors, select the Detail Setting tab and set
the External Signal Input Setting to Amplifier Input Valid.

1 Labets
= ) Tructueed Data Tynes
& ) Devics Memory.

i o

| [ 10 ervoktin(Okot131)
[extpud

& 35
[Ce)| e

L o

® Servo Data Settings and Parameter Block

Il 5vstem Structure | i SSCHET Structure. #, Servo Data

Fixed Parameter/HPR DatafJOG Operation Data List

Double-clicking the sek value shifts ta the setting screen, In the "MT Deve|0per2 PrOjeCt WlndOW
—— et Menu", double-click Servo Data to bring
I ZEEL4H{PLE] up the "Servo Data" tab.
Travel Valus/Rev. 20000[PLS]
| Gacklsh Compensation__
R mggg Stroke I.iiwn 21 47403[:5]7[125] . .
Lower Stroke Lint 2s7eB3638[PLS] Edit the settings so that they match the
Command In-position 100[PLS] . .
. Cll, 10 M, for Deg. - screenshot shown in the left figure.
HPR. Direction Reverse
HPR Methad Data Set Type 1
Home Position Address o[PLS]
HeR Speed :
Creep Speed
Travel After Dog

Home Position
ekt Defa Parameter Block Setting

Dwell Time At The HPR Retry
Hormne Pasition Shift Amaunt
Speed Set at Home Pos, Shift

Torque Lirit sk Creep Speed -
Operation for HPR. Incompletion Exec.5v Prog.

JOG Operation JOG Speed Limit Yalue 20000[PLS/sec]
Data Parameter Block Setting 1

- "Travel Value/Rev." should represent how far the load moves for every rotation of the motor.
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Sample project creation with MT Developer2 and GX Developer Project creation

Example VV The ball screw lead is 5 mm and the mechanical gear ratio is 1/5.
Servomotor: HF-KP43
Unit setting: mm
Number of Pulses/Rev.: 262 144 [PULSES]
Travel Value/Rev.: 1/5 x5 000.0 = 1 000.0 [um]

Fig.5-1:  Mechanical configuration of the
example

"Upper stroke limit" and "Lower stroke limit" enable software stroke limits.

Fig.5-2:  Stroke limits

= 1 — =ALE
 — |‘..|,_|J |

'l'-|'-|I
T

il L i Lipl—
l |
RLS | Stroke range : h

(Machine motion range) l

[ ]
Stroke limit Stroke limit
(Lower limit value) (Upper limit value)

- "Exec.Sv.Prog." will allow the servo programs to be executed even if the servo motor has not
yetbeen homed. If "Not Exec.Sv.Prog." is selected and the servo has not been homed, the servo
programs will stop and an error will occur.
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Project creation

Sample project creation with MT Developer2 and GX Developer

— The Parameter Blocks, accessible by the "Servo Data" menu, serve to make setting changes
easy by allowing data such as the acceleration/deceleration control to be set for each posi-
tioning processing.
A maximum of 64 blocks can be set as parameter blocks.

Profect %] [5|Parameter Block | ar
51 B8 ks _smervement (W22} T aenetow Block Lk
2 [l sptem Setteg Dol the st vokoe st b the
Easi Snting ‘wetiting screen.
Syeten Sruchiaes Inkerpalation Accelerstion Decalarston RapdStop  S-curve  Torqualimkt Decel Frocess  Allow.Dim.Range =1
9 SSCNET Siructure Mo Control Unk el T Tre Tec.Tme  Rae Ve andToR for Crce
1 LE | 2000005 ] 1000] e 000 errienc ] 000{mec]  D{%] 300(%] D, Stop 100{PL5]
) cptonal Data Mortor z LS. EO0000(FL S sec] 1000(mzec] LO0msec] 1000(meec] O] 300{%]) o<, g 100(FL5]
PLC Mol Lt a A5 amocfFLsec] 2000 rec] Voo mses] 2000 rec] o) x0() D, Stop 100{FLS]
{ae] Auromaric Refrash Serting List 4 MS, ZD0000(PL S50 ] 1000 e ] e 000{mec]  0{%] 300(%] [T 100{PL3]
L ’ Serve Dt Setting 5 PLS 200000(PLE}sec] 1000 meec] L000{msec] 1000 meec] of%) 300(%) Dec. Sop 100{FLE]
e & s 200000(FLS e ) 1000 ] 100 mses) 1000 ] of%) ) D, R 100{FLs]
T PS5 2O0000(PL 550 ] 1000 e 1000 e ] 000{mer]  D{%] 300(%.] D, Stop 100{PL5]
L] PS 200000(PLE}sec] 1000 meec] 1000{msec] 1000 meec] of%) 300(%) Dec. Stop 100(FLE]
a Y amocfFLsec] 1000 rec] Vo mses] 1000 rec] o) i) D, Stop 100{FLS]
5[] Sorvo Progrom 10 PS TO0000(PLTomc] 1000] rrinec] 1000 e | 1000(mne]  0{%)] 300(%] [T 100(PL5]
'_ T Mechancal System u PLS 200000(PLE}sec] 1000 meec] L000{msec] 1000 meec] of%) 300(%) Dec. Sop 100{FLE]
1 % compaa 12 L 00000fF Sfsec] 1] Liomsec] wfmsec] %) () Dec. S0 (5]
5= ] Lobels 3 3 TOO000(PL Feme ] 1000 e 1000 e ] 000(rne]  0{%] 300(%] [T 100(PLS]
= ) Sucured Data Types i RS 200000(PLEee] 1000{meec] 100 mses] 1000(meec]  0[%] 0% D, Stop 100[PLE]
57 | Bevices Mermory 15 FLS 0L zec] 0] Looemsec] Jofrreac]  00%] o) Dec. Sop 100(rLE] I
1% PS TO0000(PLTomc] 1000] rrinec] 1000 e | 1000(mne]  0{%)] 300(%] [T 100(PL5]
17 PS5 OO00(FL Sfses ] A1000{ ] 1000 sec ] A1000{ ] %) 300( %) Dec. Sop 100(FL5)
1% RS 00000FL e 1000 rgac] 1000 msec] 1000 rgac] of%) 0% D, Shop 100(FLS]
19 MS I00000(PLSjuec] 1000{ e | 1000 e ] 1000{ e | 0f%] 300(%) D, Stop 100(PLS]
i) A5 ZO000(FLSfsec ] 1000{maac] 000 msec ] 1000{maac] %) 300(%) Dec. Sop 100(FL5)
an As 2000FLS 6] 10000 ] 1000 msec] 10000 ] %) 0% Dec. op 100(FLE]
= L5 D0000(PLIfsex ] 1000 ] 100w ) 1000 ] of%w) () D, S 100{PL5]
Fa) PS5 OO00(FL Sfses ] A1000{ ] 1000 sec ] A1000{ ] %) 300( %) Dec. Sop 100(FL5)
Fa) RS 200000(FLSsec] 1000 meec) 1000{msec] 1000 meec) of%) 00(%) D, Sop 100(FLE]
= L] D0000PLIsex ] 1000 ] 100 ) 1000 ] ofw) () Dex, Stop 100{PL3]
% 53 Z00000(FLSsne] 1000 msec] LO00(msec] o0{msec]  0{%) 300(%] D, Sop 100(FLS]
n LS E00000(FLSsec] 10000 meec) LO00{msec] 10000 meec) of%) 00(%) Dec. Sop 100(FLE]
F] ns D0000(PL3fsex ) 1000 ] 1000 ) 1000 ] of) ) D, S 100{PLS]
= M5 20000055 ] 1000 e 1000 srriens ] 000{mec]  D{%] 300(%] D, Stop 100{PL5]
E ] RS 200000(FLSsec] 1000 meec) 1000{msec] 1000 meec) of%) 00(%) D, Sop 100(FLE]
an As 20000(FLE e ) 1000 ] L0 mses) 1000 ] of%) ) Dec, op 100{FLE]
® M5 ZO0000(PL S50 1000] o] 1000 e ] 1000(miec] 0{%) 300(%] [T 100{PL3] -
1l (I
Speed Speed limit value
' Rapid stop cause occurrence
! Positioning :
! speedsetin
i theservo !
program
i : » Time
< > :
Reql acqele- : p <« Real rapid stop
rationtime g it deceleration time
' Set rapid stop :
Set accele- : :
ration time i deceleration .
g a4
‘time =
—» <+— Real deceleration time
e —
Set deceleration time

Fig. 5-3:

Time diagram for setting of parameter blocks
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Sample project creation with MT Developer2 and GX Developer Project creation

Note

@ Servo Parameter Settings

In the "Project Window Menu', double-click Servo Parameter. This will launch the servo setup
software called MR Configurator.

3% MR Configurator - MTD2 - {Unset Project)
Project  Yiew Setup Monitor Alarm  Diagnostics  Paramebers Test Advencecfuncion Footdziz Help
EEEEIEE L
B3|« ¥ Multi-axis Parameter Setting HEE
71 (Unset Project) ]
System configuration list o Py T T
R i o s A Basicseting | GainfFilter | Extension sefiing | | _
1 Multi-sxis parameter o M S et (e
: Current axis|&xis1] P&01 :SW For : _sdmg 0000-0450h
Bl ol Axist MR-J3-B PAD2 *REG option D000-73FFh
E:ii Setup PAOZ *ABS | Ahsolute postion detection system 0000-0001kh
=1 Farameter PA04 |*A0P1 | Function selection A-1 0000-F210h
P Turing PA0S|*FBP  |For sefting 0-65535
PADG *CMH Far setting 1-32767
PAD7 *CDY  For r sefting 1-32767
PADE ATU Auto tuning mode: D000-0003h
PADG RSP | Auto tuning response 1-32
P10 NP In-postion range pulse cmd unit 0-85535
P&11 |TLP Far setting % 0.0-1000.0
PA12 TLN For setting % 0.0-10000
P&13 Far seftting 0000-0000R
PA14 |*POL  Rotation direction seiection o1
PA15 *ENR Encoder output pulses pulseteyv. 1-85535
P&1E *ENRZ | For manufacturer setting 0-85535
PA17 *MSR  For setting 0000-FFFFh
PA1G *TY  For setting 0000-FFFFh
Double click itern to display detailed description.
Targetaxis No.: Axist #vis one wrile [ Write ‘ Verify ‘ #yis one read Parameter copy
Setto default Ok Cancel

Please change the following parameter in the "Basic setting":

@ PA04: 0100
(Disabling the EMG input on servo amplifier. This will allow the amplifier to operate
regardless of forced stop input status.)

@® PA14: 0or 1 according to the motor rotation direction (CW or CCW)
and click OK.

Launching MR Configurator from within MT Developer2 is not the same as launching MR Con-
figurator from the Windows Start Menu. Opening from within MTD2 allows changes to servo
parameters to be saved within the MTD2 project files.
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Sample project creation with MT Developer2 and GX Developer

® Motion SFC Program Creation

In the "Project Window Menu" under "Motion SFC Program’, double-click Motion SFC Program
Manager. This open the "Motion SFC Program Manager" pop-up window.

Click the icon New which opens up the "New Motion SFC Program" window. Set the Motion SFC
Program No. to "1", enter "1 Axis JOG" as the program name and then click OK.

jotion SFC Program Manager

Motion SFC Program
| No. | Program Name | Mation SFC Pragram || Miation SFC Program Capaclky| _ Select &l
bl & Used ok
" Unused

' Show Existing Only
€ Show All Prograrn

% Order by Number
" Order by Name

New
! | Create & new Mation SFC pragram,

Rename

Rename the existing Mation SFC pragran,

Delete
Delete the existing Mokion SFC program,

Number Replace

Replace the existing Maotion SFC pragram No.
{Replace with designated number and renumber, )

Batch Copy

EBiatch-copy Motion SFC program.
{Inside project { From other project)

L

x|

Cancel

In the "Project Window Menu" under “Motion SFC Program”, double-click Motion SFC Parameter.

This open the “Motion SFC Parameter” pop-up window.

Motion SFC Parameter .|
~Task Parameter - -Program Parameter
~Conk. ct. ho. | Program hame | Auta. | Trans. | EMD | Exu;utlng flag | Exe:utllun Task
1 1 Axis JOG Ves Nekhin Mormal
(Normal Task Common) 9
|3 3:
i~ NMI Inkerrupt setting —
Cio 18
[ SO
Mz T 1w
Fis T
MNia M1
Fis T[Cns
MNie 114
C17 115 7 ]
cacl_|

Double-click program 1 and then change the Start Setting to "Automatic Start".

Then close this window.
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Sample project creation with MT Developer2 and GX Developer Project creation

Prepare an SFC program. The sample program below allows a simple forward and backward
movement of Axis 1.

ﬁ MELSOFT Series MT Developer2 ...project_Q170MCPUSample project’,l_axis_nmovement - [Motion SFC 1]

JEroject Edit Find/Replace  Convert Wiew Online Debug  Option Tool Window Help

BN e LN e e e
FIFLTY BT LA ST M e - 000K
Project # x| ScomotionsFC 1 |
E& 1_axis_movement (SY22)
EI. System Setting [‘ Axiz G ]
.. Basic Setting
Syskem Structure
- SSCNET Structure
.. &3 High-speed Reading Data
ﬂl Optional Data Monitor ]
- PLC Module List st
-{g] Automatic Refresh Setting List
[—]’ Servo Data Setting
----- [z] Parameter Block
‘J Servo Data
----- 7| Serva Parameter =
------ 3 Limit Qukput Data
[—:Iah Motion SFC Program
-{/&| Motion SFC Program Manager
g Mation SFC Parameter G a
[=]-285) Motion SFC Program Axiz 1 mady?
; L_']ﬂm.imm M2415
[]-- Servo Program
[ ggd Mechanical System
¢ iZam Data
| Labels K 1:Real
:_J Structured Data Types 1 ':cm‘ , — s
-] Device Memory Spasd z 0000 T
i |
Axis 1 mady?
MZ415
K 2: Real
1 INC-1
Axiz 15 -20000 As
Speed 20000 S =
]

Step | Description

Add an F-block, 2 x G-block, 2 x K-block, a Jump, and a Pointer to the program by left-clicking the respective button on the menu bar

> and left-clicking in the program workspace. Press the Esc key (or right click) after adding each block to the workspace.

Double-click the F-block, enter "0" for the program number. Next, press Enter or click the Edit button. In the Program Editor window,

b type "SET M2402". The common system device M2402 enables "Servo On" for all axes when set.

Double-click the G-block, enter "0" for the program number. Next, press Enter and then input the text "M2415". The axis status device
5¢ | M2415 shows if axis 1 is ready. We are telling the controller to wait until the axis is fully initialized before moving on to the next step.
Without such a delay in front of a motion command (K-block), an error is likely to occur.

Double-click the K-block, enter "1" for the program number. Next, press Enter and select "Linear Interpol." as the Command Class and
5d | "INC-1" as the Servo Command. Click OK. The Servo Program Editor window will now open.
In the Servo Program Editor window, set the Axis to 1 and the travel amount to 20000 PLS. Then set the Speed to 20000 PLS/s.

5e | Repeat step 5c.

5f | Repeat step 5d changing the travel amount to -20000 PLS.

Connect each function block to the one after it by clicking the Connect button from the menu bar and then left-clicking on one block

39 and dragging to the next box.

Tab. 5-1: Detailed procedure for preparing the SFC program
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Project creation Sample project creation with MT Developer2 and GX Developer

(© File Conversion, Download and Program Run

Click the Batch Conversion button from the menu bar. If all steps were followed correctly, you
should receive a "Complete successfully" message in the output bar at the bottom of the screen.

(¥ MELSOFT Series MT Developer2 {Unset Project) - [Motion SFC 1]
Project Edt  Find/Replace Convert View Onine Debug Option Tool Window Help

B IR O N e
FAXREX o BERRE.wiE ek st hmi s IO R ED EEA | #5 .

[l 5vstem Structure | f SSCHET Structure | 8, Servo Data S Motion SFE 1 | abx
Batch / 1) Unset Project (S¥22)

—-{ll Svstem Setting [w Axis G ] e
conversion E Basic Setting

System Structure |

— =l81x|

B x

SSCHET Structure:

] High-speed Reading Diata

Optional Data Monitar

[ PLC Modue List
(&) Automatic Refresh Setting List
—- 4 Servo Data Setting
73] Parameter Block

®, servo Data

7| Servo Parameter
23 Limit Output Data
—I- &% Mation 5FC Frogram

B Motion SFC Program Manager
Motion SFC Parameter
=

ca
Motion SFC Program Aixie 1 mady?
-[2) S uz41s
7 (] Servo Program
£ 4 Mechanical System
2 CamData
1. | Labels ™ 1:hea
-7 ] Structured Data Types 1 me-1
= axiz n 20000 s
£ | Device Memary i Lo LS
© o
Axie | mady?
uzs
* 2:map
Output 1 s

Axiz 1 -20000 As

screen \ Spad ’ 20000 s =

=
Output 3%
Program (control code) couplng. .. |
G program (text) coupling,..

FIFS program (text) coupling. ..
Uniting program of Mation SFC, F/FS and G have completed successfully.
--- Errar: 0, Warning: 0

Bl

below.

Systom Selhrng [+ s ] =

Heghspeed Rosdes Data L] |
iy cptenal it Herer T
PLE Modle it BT &

[ Sommargeemtace 5 il
Q SO e e T T e
53 Lme Outp Dot il
=1 S Molien SFC Pronpam
5] Motion SFC Progeam Manages — A
Hakion 5 Paramster o | Topstmemory [y wnemeny =l
¥ ) Moten SFC Progeam i
0 [E] Seren Progam e
Mol Srstem i | i deta |
& CanDwa
% | Labels
) Bruaturcd Dista Ty
& 7| Davn Mereey

= psreter + o | et Al | et er |

Tagstmemary ey condisiars) =

e L

e

progran (tet) couphng, .

IS program (test) cougdng...

of Matian SAC, FIFS and G by
- Exrea: 0, Warrang: 0

=

= Badehy Corrversen Ered 1 Error 0, Warming: 0 -

]

.

Finw W e e b S T T 50 awa
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Sample project creation with MT Developer2 and GX Developer

Project creation

Please refer to the "Writing project to the Motion/PLC CPU" section of this quick-start guide for

further details on writing/reading programs (section 5.2.3).

@ PLC program creation and download to PLC CPU

Start GX Developer and create a new project with the correct PLC series and PLC type as shown

below.
x
PLC series ‘I_
|CPU(@mode) =l ]
Az Select QO3UD as
= PLC typein case
Program type Label setiing Q170MCPU is used.
& Ladder ' Do ot use label
CSFC  [IMELSARL " Use label
folt [Select when using ST program,
=1l FB and structures)

I Device memory data which is the same as program data's name is created.

~ Setup project name

I Setup project name

Dirive/Path IE'\DDcumants_ and Settings\Gallos\DeskiophSample pro
Project name | Hropse! |
Title |

In the "Project Window Menu" under "Parameter’, double-click PLC parameter. This opens the "Q

parameter setting" pop-up window.
Click I/0 assignment and afterwards Read PLC data.

e -

il 8| Asie|-|-| alalal ¢la) sinl el 1311 Al FEIBE b
Fom Sl 3 D i) |l e i) ole) siela miof $1z) ol o suib) )
= -
e I !
o o eems =
: ol FLE b | L g | PLE S [ PLEAS, |Gt [P [t e | LFE ) st |
Fon e pv—
r 2 R e Lomty o m“!
e i— —«——i“___‘n
L o st bl sl e e 15 s
fan et r = Fae e
= |5
: lﬁwl
T trsenees]

FPostrgs unkdin 1l e e b
g e

i
i
8

Ackromtedge 7 wogwent | Wubghe 0 st | Dwina | Dot | it | Cwewt |

L o=

Lallx
al®lx
Read PLC
| __— Data
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Project creation Sample project creation with MT Developer2 and GX Developer

The pop-up warning windows shown below will appear:

porameterseting ]

FLC name | PLC sytem | FLC S | PLCRAS | Device | Progesss | Book e | SFC W0 ssogrment ]

St Type Mindnl L &

PLE FLCNal 2600 |
1 PLC No2 —

Distaded setting]

1

L EAENER EAEA K

Jofafale]a]4]e

Z

oo MELSOFT series GX Developer |
e e Al psting 1}0 assignment, B 7, e

e N s e
pAMARNERE Acoines archvers data for Ure Folorsng: Hhmiber of CFU odues, 140 assigneent

Ben ‘<Skk type (lngus, Cutpu, ric.), numbor of poinks per ot 3, hase sattings, and
i ukphs CPU seteings, dstaled settings, snd svtch sattings.
Mo,

i e

A0
]

LTI
12 |
—

aafa]a]e

Liin
o ek
A Oyre;

e [ v |

Ackrowedge XY assigrement | Mukple 0 seitngs | Dotk | Check | Erd | Canen |

Click Yes. Then close the "Q parameter setting" windows by clicking End confirming the chosen
setting.

Transfer programs and parameters to the PLC controller using the setting in the screenshot below.

5,
Connecting interface IU_SB (= F.Crnndme
FLC Connection  Metwork Ko [ Station No.Host  PLCtype Q030D FLE1
Taiget memoty | Program memory/Device memory ¥ | Title ||
File selection Ingics data | Program | Common | Local |
Param+Prog | Selsct all I Cmoddadediuml =
ose |
I~ | Labellprogram (BT.FE Stusture] di=ge! IPnglamrne:mrw‘Dewce memaory ;I
: L Password setup... |
[=1 R Program
= ] EIIMIN - Related functions ——
E1{E) Device comment Transfer setup...
| T[] COMMENT _ 1
E@ Parameter Kepword setup,..
L Remnate operation... |
Redundant Dperat\on...l
Clear PLC memony... |
File register Format PLC mermaory. |
ol range e |
ge PLC memory...
’7(-‘ Fangespechication) 2 |0 - [ =
Create title. . |
Total free
B

Please refer to "Transfer setup" (section 5.2.1) for further information on transfer setup setting and
to "Writing project to the Motion/PLC CPU" (section 5.2.3) of this quick-start guide for further
information on writing/reading programs.

Enjoy your program!
Cycle the power supply of Q170MCPU and MR-J3 servo both.

According to the program, you created, the motor will automatically rotate 1 revolution in both
directions. The movement will be stopped by using RUN/STOP switch at the Q170MCPU front
panel.
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Additional procedures

Project creation

5.2

5.2.1

Additional procedures

Transfer setup

This section explains how to set the communication between PC and Q170MCPU/Q172DCPU by the

Transfer Setup screen.

For the sake of simplicity, it will be explained how to configure the communication by using a direct

connection with an USB cable.

e - WO ———
Connaction Test
Tone Ou 50} [10 Reary Tenes [3 - ]
' FLC Type
- o A
CC B Cont. Etherret CCeLink 24 MET(1T)
RET{10(H) System Image...
NN N NN =
LGB Cont. Etherrst (== 24 MET(IT)
FET[10H) Cancel
Acesang Hot Station
Mukipls CPU Setting

Operating Procedure (Motion CPU access)

(@ Double-click on Serial/USB button in the "PC side I/F" selection.

(® Select USB and close the pop-up window.

® Select PLC module in the "CPU side I/F".

@ Select No specification in the "Other Station" setting.
(B Select PLC No.2 as "Target System".

Operating Procedure (PLC CPU access)

@ Double-click on Serial/USB button in the "PC side I/F" selection.

(@ Select USB and close the pop-up window.

® Select PLC module in the "CPU side I/F".

@ Select No specification in the "Other Station" setting.
(B Select PLC No.1 as "Target System".

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU



Project creation

Additional procedures

5.2.2 Project opening
This section explains the method for reading a project saved in the hard disk or other memory media
of the personal computer.
Operating Procedure (MT Developer2 project)
) | & occ ot - Open Project” The "Open
Project” window appears.
Frve fokder Path
[Cpocments wd P Decumaria trovas... (@ Enter the folder (drive/path), where the
Werksoaca/Proect s workspace is saved, in the Folder field.
ﬁm Terutyps [ostme l&m — ] ) . "
F . — to the ver.. ® Dogble C!ICk Workspace in the "Workspace/
protectz Qi w3220 Project List".
@ Select the project data. Details of the speci-
fied project data are displayed in the
[ "Project Name" and "Title" columns.
I[- (® Click the Open button.
|
Operating Procedure (GX Developer project)
[ esortem oo R T
Projct Cdt FindiReploce Wew Onine Olonostics Tooks  Window  Heb -
D& | s ==
B 2| =%
i P e e P 2
£
meeal T
@ Select "Project" - "Open Project". The Open Project window appears.
@ Enter the folder (drive/path), where the workspace is saved, in the "Folder" field.
® Select the project data.
@ Click the Open button.
5-12 S MITSUBISHI ELECTRIC
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5.2.3 Writing project to the Motion/PLC CPU

This section explains the method for writing a project saved in the hard disk or other memory media
of the personal computer to the Motion/PLC controller internal memory.

Operating Procedure (MT Developer2)
@ Select "Online" - "Write to CPU". The "Write to CPU" screen appears.

(T | | © Select Program memory as target memory

St bl to write to.

Corvoctoy reatece 0B s [P Mo

Tt U Lt o st Ut 17D (T3

(® Click on Parameter+ Program to select the
data to be written.

7 by BVIIA MR XD

@ Click the Execute button.

When a password is registered, the Pass-
word Check dialog box appears.

When program write is to be executed, a
message appears if there are programs that
have not been converted.

] &

bslated b s« [ i = Tone
% | ® Thescreen on the leftappears if the motion
The motion CPU s in the RUN mode. controller is in RUN mode.

‘Wirite after executing the remobe-5TOP?

Click the OK button.
‘Warning :

A = The control of CPU will be stopped. Please execute after confirming
mmMNmmmuMwmsw\gmw
refreshed, the PLC ready flag (M2000) might turn ON by automatic

refreshing even if it is executed remote-STOP, and execution of motion
contral might be resumed during writing of data.

ves | [ me |

(& Once download is complete, another message will appear asking if you would like to place the
controller back in Run mode. Again, select Yes and then Close.

@ The specified data is written to the target memory. When writing is completed, the dialog box
appears notifying the process completion.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 5-13
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Operating Procedure (GX Developer)

@ Select "Online" - "Write to PLC". The "Write to PLC" screen appears.

e core x|
Connecting interface  [USE < [PLE module
PLC Connection  Hetwork Mo 7 Station No.JHost  PLC type [R030D PLCT

Target memary | Frogram memory/Device memory | | Title ||

File selection | Device deta | Program | Common | Local |
Param+Prog | Selectal | Cancel al selectons|
Clase
I Label program (STuFBStucture] 702! [Program memeryfDevice memary |
(o) Password setup...
(=g Program A
] v QMA\N Felated functions
=-{¥] Device comment Transfer setup...
(] COMMENT
=) {#] Parameter Keyword selup .

~fA PLCMetwork/Fiemote Remote operation...

=8 Device memory
[ MaiN

Redurdant operation ..

Clear PLE memory...

File register Farmat PLC memory...
€ Whle range Arrange PLC memory. ..
& Aange speciicaton 2R [0 32767 =
Create title...
I
ELSOFT series G¥ Developer x|
' After STOP remotely, is the PLC writing executed?
.
Warning
The control of PLC stops.

*Please execute after confirming safety,

Yes || ] i

( Select Program memory/Device memory
as target memory to write to.

(® Click on Parameter+ Program to select the
data to be written.

@ Click the Execute button.

When program write is to be executed, a
message appears if there are programs that
have not been converted.

(® The screen on the left appears if the motion
controller is in RUN mode.
Click the Yes button.

® The specified data is written to the target memory. When writing is completed, the dialog box

appears notifying the process completion.
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5.2.4 Monitoring function

Operating Procedure

(@ Click the monitor icon of the application
jump toolbar on the main frame.

‘P MELSOFT Series MT Developer? ...en

Project EdR Convert View Onine Io
ST IFRIO AT B
DAGEX s o=t

(® Monitor is started.
A LI TEFT LT LY =
[P | [e———
— [rop— —— S b Se——
1 o ~ fammr
2 ] = | i
3 ] - ==
4 o - l B
B
e
.'-;*
& s
e
o —
e
] :u-ni-
| E:._..""'"

® Clicking on the buttons in the shown toolbar is possible to select the devices to be monitored:
- Current value monitor
- Motion error
- Axis monitor
- Servo Monitor

- Positioning monitor

o Current Yalue Fnlarped Monitor - MT Developer? C:\Documents and Setting

EEMEARALEEHEH =5
Il Current Valus Enlarged Morikar T Changeltem | AxisNo. Setting

NOTE Refer to MT Developer2 Help for further information.

Tip: Press function key "F1" for immediate help on displayed function.
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5.25

Device monitoring and testing

Operating Procedure (MT Developer2)

@ Select "Online" - "Monitor" - "Commons" - "Entry Device Monitor".

The "Device Entry Monitor" screen appears.

O MLLSOET Series MT Developer? _project_(1 T0MLP Sample project’,1_axis_mavement

Boject [ gorwat Yew Qrine ool Wedow b
18

EETTENLLIT

JAXEEX A HELRBE,
R ¥

Al | Dete | cewra | w|me

o e |

5 Lt Cutput Dk

e et g sheet 1 | sheet 2| shest 3| sheets |
) roton S5 ] | Yoo

"o
= gli) Motion < Frogran L

ne
ny
e
nt

[outansn

[z program (et couplng. ..
[FIFS prexgranm lest) eonpleng....
Malion SFC, FIFS

[ v 0, Warming: 0
[+ Batch Conwersion End : Error: 0, Warmng: © =
wl

-
Ix 1l

'-lll

@ Click Add. The "Device"/"Label" windows appears.

® Select the device to be monitored and then push Register button.
The chosen devices will be displayed in the "Device Entry Monitor".

@ Click Close.

(® Click Start Monitoring button. The actual values of the registered devices will be displayed in the

column "Value".

Device Test

=10l

i Device/Label
= oo st |

Setting Range
| = | [mmmzzmr ‘ Resat

<Bit Device> Wirite Data
Coue CF  useEnis
CopY) CSM O UENG
=M 0 UGE2G
(ol :] "I IBE3|G)
<Word Device>

(al:] " UZEDG

oW  UZENG

50 £ EE2G

(aiF | UIEESG)

T Label
@6 = Word

~Word Device
—DataType————— |—\mtesamgnage—

116 bit It -32768 to 65535
) G2 it Int(L HOtoHFFFF
1 64 Bt Float{F)

Write Data: |

(® Double-click the value of the Device to be
tested. The "Device Test" window appears.

@ Click Set or Reset to test the selected bit
device or Write Data to write a value into
the selected register.
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5.2.6 Motion CPU change

This section explains the method for changing the CPU and OS types of the open project.

Operating Procedure
(@ Open a project to change its CPU and OS types.
Opening existing projects.

(@ Select "Project" - "Change CPU/OS Type".

(® The "CPU/OS Change" screen appears. Se-
SLEELADS Chanse &) lect a CPU type and OS type.

- Change CPU or O type for the existing project Click the OK button.

After changing the project, open eadh window (System Setting
f5ervo Data Setting/Limit Output Dasta(Program Editor
[Meachanical Systes Editor), maka relative chadk and conversion
and check the data,
Refer to the help for the detal.
Project
Project]

% Type:

When the CPU type is changed from Q17nCPU to Q17nDCPU/Q170MCPU/Q17nHCPU, the follow-
ing screen appears.

Click the Yes button to change the CPU or

MELSOFT Series MT Developer?

OS type.
. The servo parameter is inkiakzed. Click the No button to stop the change of
\1) DT the CPU or OS type.
Are you sure to initialize it?

When changing from SV13 to SV22 @ The confirmation screen appears asking

MELSOFT Series MT Developer2 wether to change the OS type.
Click the Yes button.

i ) The opening project s SVI3 project

Ao you e bo convert the project dats rdo the SVI2 project?

CE=Ed w |

When changing from SV22 to SV13

MELSOFT Series MT Developer2

i v The cpsring project s SV22Z project,

The peojact data is converted into lheS‘-'l:i project,
and the unnecessary following data s deleted,
(Machanical System Program/Cam Dula}

Are you suré to convert?

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 5-17
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MELSOFT Series MT Developer?

(B Adialog box appears notifying the CPU and
OS types have been changed.
Click the OK button.
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Sample program with OS SV22: 2_axes_motion Sample programs

6 Sample programs

6.1 Sample program with OS SV22: 2_axes_motion

6.1.1 System configuration
Personal computer Motion controller
IBM PC/AT Q170MCPU Rotary switches

USB/RS232 ST %
all o o
= @4 SSCNET Il v

SSCNET Il cable

F m (MR-J3BUSCIM(-A/-B)) do1 02
[ JCT—24VDC

[ Forced stop input (24 V DC) :I:ﬁ

Extension cable
(QCOB)

Extension base unit (QC55B)

QX80 QY80 |Q173DPX
Manual pulse generator/
Incremental synchronous encoder
Output

Fig. 6-1:  System configuration with Q170MCPU, two axes and extension base unit

PLC CPU/
Motion CPU
Main base unit [ [ [
(Q30IDB) Q61P  |QnUD(H)| Motion | QX80 | QY80 | Q173D
cPU cPU PX

100/200V AC () : > %m ’7 ’7

A A A
é Manual pulse generator
(MR-HDPO1)
USB/RS232

=
Personal computer :

IBM PC/AT Forced stop input cable (Q170DEMICBLLCIM)

—I EMI forced stop input (24 V DC) |
E%ﬂ SSCNETIII(CNT) | do1 doa
G SSCNET Ill cable 11T
= (MR-J3BUSCIM(-A/-B))

Battery holder unit

Q170DBATC @ @

Fig. 6-2:  System configuration with Q172DCPU and two axes

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 6-1



Sample programs Sample program with OS SV22: 2_axes_motion

6.1.2 Functions
Input Function Details
PXO0 Forced stop When PXO0 turns qff, servomotors are forced to stop and motion control is sus-
pended (E7 warning).
PX2 PX1 PX7 Motion mode
OFF OFF OFF JOG mode
PX1and PX2and | Motion selection OFF ON OFF Man. pulse generator mode
PX7 input ON OFF OFF Home position return mode
ON ON OFF Operation mode (Real)
ON ON ON Operation mode (Virtual)
Tab. 6-1: Functions of the inputs
Motion mode Details
PX3: Axis 1 JOG forward rotation
10G mode PX4: Axis 1 JOG reverse rotation
PX5: Axis 2 JOG forward rotation
PXe6: Axis 2 JOG reverse rotation

Manual pulse generator operation of axis 1 is executed with the manual pulse
generator P1.

Manual pulse generator operation of axes 1 and 2 is executed with the manual
pulse generator P2.

Man. pulse generator mode

PX3: OFF — ON Home position return of axis 1 is executed.

Home position return mode
PX4: OFF — ON Home position return of axis 2 is executed

PX3: OFF — ON Sample movement (point-to-point)

Operation mode (Real)

PX4: OFF — ON Sample movement (linear interpolation)

2 synchronized cams movement automatically started.

Operation mode (Virtual NOTE: Home position required beforehand

Tab. 6-2: Details of motion mode
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Sample program with OS SV22: 2_axes_motion Sample programs

6.1.3 System setting data of the motion CPU

SSCNET Line 1
| s | O | r— 1 i i 1
n F ¥ 3 F 3 E E E

‘ SSCNET Line 1
i i i i i i1

t -t 00 E-

Fig. 6-4: Structure of the system (left) and of SSCNET Il (right) with QD motion controller
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Sample programs Sample program with OS SV22: 2_axes_motion

CPU specific send range
PLC User setting area Auto refresh
point (K) 1/0 No. point Start End point Start End
CPUNo. 1 7 U3E0 7168 G10000 G17167 0 — —
CPUNo.2 7 U3E1 6468 G10000 G16467 700 G16468 G17167
PLC No. 1
CPU specific
No Auto refresh send range
point Start End Start End
1 — — — — —
2 — — — — —
3 — — — — —
PLC No. 2
CPU specific
No Auto refresh send range
point Start End Start End
1 20 M2000 M2319 G16468 G16487
2 40 M2400 M3039 G16488 G16527
3 640 DO D639 G16528 G17167
Tab. 6-3: Multiple CPU setting - Auto refresh setting
6.1.4 Axis Data Setting
Axis 1 Axis 2
Unik Setting PLS PLS
Number of Pulses/Rev. 20000[PLS] 20000[PLS]
Travel Yalue/Rev. 20000[FLS] 20000[PLS]
Fixed Backlash C i 0[PLS] O[PLS]
: Upper Stroke Limik 214748364 7[PL3] 2147483647[PLS]
Lower Stroke Limik -2147483648[PL5] -2147483648[PLS]
Command In-position 100[PLS] 100[PLS]
Sp. Chrl. 10x Mulk. For Deg. - -
HPR Direction Reverse Reverse
HPR Method Daka Sek Type 1 Data Set Type 1
Home Position Address 0[PLS] o[PLS]
HPR Speed - -
Creep Speed
_— ) Travel After Dog
Homs FosAor Block Setting
HPR Rektry Function
Dwell Time At The HPR Retry
Home Position Shift Amount
speed Set at Home Pos. Shift
Torgue Limik at Creep Speed - -
Op ion Fior HPR Inc Exec.5v.Prog. Exec.5v.Prog.
30G O JOG Speed Limit Yalue 200000[PLS/sec] 200000[PLS/sec]
Data Block Setting 1 1
Fig. 6-5:  Setting of the axis data
6-4
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Sample program with OS SV22: 2_axes_motion Sample programs

6.1.5 Motion SFC Program

No. Program Name Task Auto. END Cont.Trans. Executing Flag Cycle Interrupt
20 Main Normal Yes — — Nothing — —
110 Motion control Normal No — — Nothing — —
120 JOG Normal No — — Nothing — —
130 Manual pulse gen Normal No — — Nothing — —
140 Home position re Normal No — — Nothing — —
150 Programming oper Normal No — — Nothing — —
160 Virtual mode Normal No — — Nothing — —
Tab. 6-4: Program overview
Main J 106 | ( Manual pulse gen
EFET é?nlzuza L 113]1 spls/s 10G operation speed = [F 130]

//Clock data read reguest ON /100000PLS /s

ulse input magnification
g of 1 axis
J/{1-pulse input magnif
tting of 2 axes

axes J0G operation speed =
//100000PLS /5
DE42L=K100000

= D714L=HO000D00L //FL1 is controled
PO /1 axis.
D716L=HO000D002 //P2 is controled
//2 axes
[6 120] SET M2051 //P1 Manual pulse generator
pi - & - f/enable flag is ON
s 20] ,:.-éE.‘?"f"R;Tfor"“'d potaiion JOR sters SET M2052 //P2 Manual pulse generator
sM2076 //Did you during the forced SET M3202=PX3*IM3203 =il aR Ea g aON
//5top?’ RST M3202 =!PX3
//SET/RST

‘ /f1 axis reverse rotation JOG start ‘

SET M3203=PX4*IM3202
RST M3203=1PX4

Motion control || /2 :x_;;mr'ﬂard rotation JOG start [5 130]
SET M3222=PX5EIM3223 !__gngl(g-‘F'XL)_x,-"l?Ld y'qu Icgn'p'lete a manual
el //pulse generator mode?
//2axes reverse rotation JOG start
//SET/RST
SET M3223=PX6*1M3222
[6 21] =1
1SM2076 //Did you release the SSlilrestiog
{4IoEcEndistop2 //1s repeated to the JOG mode [F 131]
//complation. RST M2051 //P1 Manual pulse generator

RST M2052 //P2 Manual pulse generator

‘ 1(1PX1*1PX2) f//fenable flag is OFF
f/enable flag is OFF

ar
‘ Motion control ||

‘ [F 122] ‘

2 axis forward/reverse rotation
//10G start command is reset.
EJIZLIT2 ﬂo HOOOO e . —
[P E: to PY1F (16points)OFF E;j( ui%?g -
RST M3223
PO
END
Fig. 6-6: Motion SFC Programs "Main', "JOG" and "Manual pulse generator”
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Sample program with OS SV22: 2_axes_motion

Home position re

_[pu

IFBLl

[G 140]
/f(PX3*11 axis home position return

[6 141]

//(PX4*12 axis home position return
//completion*l axis in-poesition signal
5L

//completion*2 axis in-position signal
xee

//axis start accept)?

//axis start accept)?
PX3*1M2410*M2402* IM2001

PX4*1M2430*M2422* IM2002

[K 140 : Real ] [K 141 : Real ]
1 ZERO 1 ZERO

Axis 1 Axis 2

IFE1 ‘

EE 4]
SET M2

x: |

marian comrral

£ET M043 //A1] maie serva on
# feommand Oh

[F 110] ) ‘

[e 108]
MI415°MIANE //14 1 miis and
£/2 Wx18 B&rvo onfofT status ONT

P
tee

[6 142]

//Did you Tinish home position return
J/request mode?

1(PX2*1PX1)

1] s 113]
1Bx3BKLS (BXT | PraePNls | PxT

6 110, | [ 11
T | |

[s 1141
PRI*PRLPET *M2

ii)os ” ||.Jlnmu'| plee gen | |

Programming oper

" ii%r_{r'“i;i e

| I s
TEEL L

e a15] |
7/uni a subroutine call cumpletion
[

Fig. 6-7:

Motion SFC Programs "Home position return" and "Motion control”
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Sample program with OS SV22: 2_axes_motion Sample programs

I |
Programming oper
L /
{ L
IFB1
[6 150] [6 151] [6 152]
//(OFF to ON)detection of PX3. //Did you turn on PX47 //Did you finish a programming operati
PX4 on
//PX3 turns on MO in on when Mi(last t //mode?
ime 1 (PX2*PX1)+PX7
/fcondition of PX3)is off.
RST MO
SET MO=PX3*IM1
//Condition was stored in M1 Tast time
//of PX3.
RST M1
SET M1=PX3
//When MO is ON(COFF to IN of PX3 is
//detected.),it transition to the next
steps.
MO
7 ™
[K 150 : Real ] [F 150] i
1 INC-1 #0L=1000000 { 1
Axis ety 1000000 PLS //1 axis positioning address ks
Speed 500000 PLS/sec /fset
#Z1L=2000000
//2 axes positioning address
//set
#4L=500000/ /Positioning speed
[G 153] [K 151 : Real ]
//It waits 1000ms after the motion con 1 INC-2(Vector-speed)
Sl Axis 1, # 0 PLS
/fcompletion. AX1S 2, # 2 PLS
TIME K1000 vector Speed # 4 PLS/sec
[k 152 : Real ] [6 154]
1 INC-1 //Did you turned on 1 axis and 2axis
Axis 2, 2000000 PLS //in-position?
Speed 1000000 PLS/sec M24027M24322
[6 155] [F 151]
NOP //Waits for the motion control #OL=-#0L o g
/fcompletion. //1 axis posioning address sign
//inversion
#2L=-#2L
//2 axis posioning address sign
//inversion
#4L=#4L*2//Positioning speed =2
[K 151 : Real ]
1 INC-2({Vector-speed)
Axis 1, # 0 PLS
Axis 2, # 2 PLS
Vector Speed # 4 PLS/sec
[G 156]
NOP
IFE1 |
{ PO
: ; " ; ; "
Fig. 6-8: Motion SFC Program "Programming operation
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virtual mode

f cams reference

|
IFB1 ‘

[ o] |
PX1#PX2*PX7 |

[F 1] [F 2]
//virtual mode request RST M2043
SET M2043 RST M3214
RST M3234
[6 3] END
f/virtual mode?
M2044

[F 3]
//Engage clutches
SET M10
SET M12

[s 4]
//Clutch engaged
M11*M13

[K4000 : virtual ]
1 INC-1

Axis 1, 20000 PLS
Speed 20000 PLS/sec

[6_ 5]
1M2001% 1M2002

‘_z o

|
Fig. 6-9: Motion SFC Program "Virtual mode"
6.1.6 Mechanical system program

Clutch:
Clutch ON/OFF Command Dev.: M12
Clutch Status Device: M13

Clutch:
Clutch ON/OFF Command Dev.: M10
Clutch Status Device: M11

CAM: CAM:
Cam No. Dev.: D2004 Cam No. Dev.: D2000
Stroke Setting Dev.: D2006 Stroke Setting Dev.: D2002

Number of Pulses/Rev.: 20 000 [PLS] Number of Pulses/Rev.: 20 000 [PLS]

Fig. 6-10: Mechanical system
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Sample programs

6.1.7

CAMs

Stroke Ratio Graph
1.00000
o 0.80000
S 0.60000
QJ
§ 0.40000
A 0.20000
0.00000
Q.00 90.00 180.00 270.00 360.00
Absolute Angle [deg]
Speed Graph
2.00
1.00
el
g o
wv
-1.00
-2.00
0.00 90.00 180.00 270.00 360.00
Absolute Angle [deg]
Fig.6-11: CAM 1 (Axis 1)
Stroke Ratio Graph
o
T
o
g
[
&
180.00
Absolute Angle [deg]
Speed Graph
el
GJ
19
Q
wv
180.00
Absolute Angle [deg]
Fig. 6-12: CAM 2 (Axis 2)
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6.2 Sample program with OS SV22:2_axes_motion_no_inputs

This second sample program is mainly similar to the first one in section 6.1. The only difference is, that
the hard wired inputs have been replaced by internal bit devices.

6.2.1 System configuration
Personal computer Motion controller
IBM PC/AT Q170MCPU Rotary switches

usB SR 7%
] R s
= @4 SSCNET Il v v

SSCNET cable

H m (MR-J3BUSCIM(-A/-B)) do1 do2
[ ] TH—24VDC

| Forced stop input (24 V DC) @ @

Fig. 6-13: System configuration with Q170MCPU and two axes

PLC CPU/
Motion CPU
Main base unit
(Q30IDB) Q61P  [QnUD(H)| Motion
cPy cPU

100/200V AC () 1 Dm

Forced stop input cable (Q170DEMICBLLIM)

EMI forced stop input (24 V DC) I

Personal computer

IBM PC/AT
HEsY - SSCNETII(CNT) [ do1 doz
1= > < >
5 SSCNET Ill cable
= (MR-J3BUSCIM(-A/-B))
Battery holder unit

Q170DBATC g[ @

Fig. 6-14: System configuration with Q172DCPU and two axes
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Sample program with OS SV22: 2_axes_motion_no_inputs Sample programs

6.2.2 Functions
Bit Devices Function Details
When M100 turns off, servomotors are forced to stop and motion control is sus-
M100 Forced stop :
pended (E7 warning).
M102 M101 M107 Motion mode
OFF OFF OFF JOG mode
M101 and M102 Motion selection -
and M107 input ON OFF OFF Home position return mode
ON ON OFF Operation mode (Real)
ON ON ON Operation mode (Virtual)
Tab. 6-5: Functions of bit devices
Motion mode Details
M103: Axis 1 JOG forward rotation
M104: Axis 1 JOG reverse rotation
JOG mode
M105: Axis 2 JOG forward rotation
M106: Axis 2 JOG reverse rotation
M103: ON Home position return of axis 1 is executed.
Home position return mode
M104: ON Home position return of axis 2 is executed
M103: OFF — ON | Sample movement 1 (point-to-point)
Operation mode (Real)
M104: ON Sample movement 2 (linear interpolation)
. - 2 synchronized cams movement automatically started.
Operation mode (Virtual) NOTE: Home position required beforehand

Tab. 6-6: Details of motion mode

NOTE Refer to the section "Device monitor and testing" (section 5.2.5) of this quick-start guide for further
details of bit devices setting/resetting.

Motion controller Q170MCPU/ Q172DCPU/ Q173DCPU 6-11
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Exterior Dimensions Appendix
[ ]
A Appendix
A.1 Exterior Dimensions
A.1.1 Motion controller Q170MCPU
Unit: [mm]
® (1NN0nnnn e
1 ko
OARHEHAAR E = m > g; = o D%
Hico S (e |[©]..
T o EJECT. O EJECT O
© © A
- N A A AN AAAA A E] H (@ ‘% H @ —
QHHARHARM N W ° o ° o)
® JUuUL ( I - e -
N w B
| 969808080 @ |IL” ] .
LU j [ = E— e
I | T7, 0.
135 46 52 J 52 A
With battery holder
removed
Fig. A-1: Dimensions of Q170MCPU
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Exterior Dimensions

A.1.2 Motion controller Q172DCPU and Q173DCPU
Unit: [mm)]
nn —/
n L Q172DCPU
- - - = = = :| X
[ E - - = = = = [H
[
[
1 - :ﬁ
W\U V—H_\/_H_H_H_H_\/_\j m— VLl
1193 274
Fig. A-2:  Dimensions of Q172DCPU
Unit: [mm]
—An —™
‘Iq h L Q173DCPU
- = = :| d X
ﬂ
O
E _ ] ] ] n n O
q e N
i [ H (]
I i O
( - - = = = = O
1193 274
Fig. A-3:  Dimensions of Q173DCPU
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Troubleshooting

Appendix

A.2

Troubleshooting

The following flowcharts show the contents of the troubles with the motion controllers classified into

a variety of groups according to the types of events.

A.2.1 Q170MCPU
( Error-occurrence description '
‘ "POWER" LED turns off I—>| (@) "Flowchart for when "POWER LED" turns off" I
; v
"" does not flash in the first digit of (b) "Flowchart for when "." does not flash in the first digit of
7-segment LED 7-segment LED"
"A00" displays on 7-segment LED (c) "Flowchart for when "A00" displays on 7-segment LED"
WATT Lm0 A -~ (d) "Flowchart for when "AL" — "L0O1" displays on
AL" — "LO1" displays on 7-segment LED I—> 7-segment LED"
. "AL" — "A1" — "[" displays on (e) "Flowchart for when "AL" — "A1" — "[]" displays on
Motion 7-segment LED 7-segment LED"
CPU
area v
I "BT" displays on 7-segment LED I—>| (f) "Flowchart for when "BT]" displays on 7-segment LED" I
v
I "..." displays on 7-segment LED I—>| (9) "Flowchart for when"..." displays on 7-segment LED" I
v
‘ Servo amplifier does not start I—>| (h) "Flowchart for when the Servo amplifier does not start I
WAL et o 3 I (i) "Flowchart for when "AL" — "SO1" displays on
'AL" — "S01" displays on 7-segment LED 7-segment LED"
‘ "MODE" LED does not turn on I—>| (j) "Flowchart for when "MODE" LED does not turn on" I
v
\ "MODE" LED is flickering I 0 "Flowchart for when "MODE" LED is flickering" I
v
"RUN" LED turns off () "Flowchart for when "RUN" LED turns off"
PLC
CPU "RUN" LED is flickerin m) "Flowchart for when "RUN" is flickering" I
area ‘ is fli ing I—>| (m) W w is flickering
v
‘ "ERR." LED turns on/is flickering I—-| (n) "Flowchart for when "ERR." LED turns on/is flickering" I
v
’ "USER" LED turns on I—'| (o) "Flowchart for when "USER" LED turns on" I
v
‘ "BAT. " LED (Yellow) turns on I—>| (p) "Flowchart for when "BAT. " LED (Yellow) turns on" I
Fig. A-4: Troubleshooting flowchart for Q170MCPU
NOTE The procedure of fault finding for each event group (a) to (p), mentioned on the right side of the

above flowchart, is described in chapter 6 of the user’s manual of the motion controller
Q170MCPU.
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A.2.2

QD-Motion controller

Error-occurrence description )

"POWER" LED turns off

(a) "Flowchart for when "POWER LED" turns off"

"." does not flash in the first digit of
7-segment LED

(b) "Flowchart for when "." does not flash in the first digit of
7-segment LED"

| "A00" displays on 7-segment LED I—’ (c) "Flowchart for when "A00" displays on 7-segment LED" I
| "AL" — "LO1" displays on 7-segment LED I—> (d) "Flowchart for when "AL" — "LO1" displays on 7-segment LED" I

"AL" — "A1" — "[0" displays on
7-segment LED

—

(e) "Flowchart for when "AL" — "A1" — "[0" displays on
7-segment LED"

"BT]" displays on 7-segment LED

(f) "Flowchart for when "BTC" displays on 7-segment LED" I

..." displays on 7-segment LED

-

(g9) "Flowchart for when "..." displays on 7-segment LED"

Servo amplifier does not start

-

(h) "Flowchart for when the Servo amplifier does not start I

"AL" — "S01" displays on 7-segment LED

-

(i) "Flowchart for when "AL" — "S01" displays on 7-segment LED" I

Fig. A-5: Troubleshooting flowchart for Q172DCPU and Q173DCPU
NOTE The procedure of fault finding for each event group (a) to (i), mentioned on the right side of the
above flowchart, is described in chapter 6 of the user's manual of the motion controllers
Q172DCPU and Q173DCPU.
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