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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

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

Manual Number/

Device |Manual Name Art. No.

MR-MQ100 Motion controller Users Manual
This manual describes the hardware specifications, the software specifications and handling methods IB-0300150
of the Motion controller.

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.

Q173DCPU/Q172DCPU Motion controller (SV13/SV22) Programming Manual (Motion SFC)

This manual explains the functions, programming, debugging, error lists for Motion SFC and others.

Q173DCPU/Q172DCPU Motion controller (SV13/5V22) Programming Manual (REAL MODE)

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 (for MR-MQ100)

(MT Developer2 Version 1)

This manual describes those items related to the setup of the motion controller programming software
MT Developer2 (for MR-MQ100).

I1B-0300135

I1B-0300136

Motion controller

1B-0300152

SSCNET IIl Compatible MR-J3-1B Servo amplifier Instruction Manual

This manual explains the /0 signals, parts names, parameters, start-up procedure and others for SH-030051
MR-J3-0IB Servo amplifier.

SSCNET Ill Compatible Linear Servo MR-J3-C1B-RJ004 Servo amplifier Instruction Manual

This manual explains the I/O signals, parts names, parameters, start-up procedure and others for Linear SH-030054
Servo MR-J3-C0B-RJ004 Servo amplifier.

Servo amplifier

SSCNET IIl Compatible Fully Closed Loop Control MR-J3-[JB-RJ006 Servo amplifier Instruction Manual

This manual explains the I/0 signals, parts names, parameters, start-up procedure and others for Fully SH-030056
Closed Loop Control MR-J3-[JB-RJ006 Servo amplifier.
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Safety Guidelines

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 controlleris only intended for the specific applications explicitly described in this manual.
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 safe-
ty standards. Unqualified modification of the hardware or software or failure to observe the warnings
on the products and in this manual may result in serious personal injury and/or damage to property.
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 prod-
ucts. 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 MR-MQ100 |



Safety Guidelines

@ 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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Safety Guidelines

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:
@ 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 equipmentregularly 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.

@ Youareresponsible 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
module to malfunction due to poor contact of connector.

Motion controller MR-MQ100 1]



Safety Guidelines

Precautions to prevent damages by electrostatic discharge

Electronic devices and modules can be damaged by electrostatic charge, which is conducted from the
human body to components of the controller. Always take the following precautions, when handling
the controller or other electronic devices:

WARNING:

@ Beforetouchingthe controllerorotherelectronicdevices, always touch grounded metal, etc.
to discharge static electricity from human body.

@ Wearisolating gloves when touching the powered controller or other electronic devices, e. g.
at maintenance during visual check.

® Youshouldn’twearclothing made of syntheticfibre at low humidity. This clothing gets a very
high rate of electrostatic charge.

S MITSUBISHI ELECTRIC



Screenshots and Software version

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 MR-MQ100



Typographic Conventions

NOTE

Beispiel \V

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:

000600

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:

® Text
@ Text
® Text

VI
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Features of MR-MQ100 Introduction

1 Introduction

This english document is the original instruction.

This start-up guidance is intended for those who use the MR-MQ100 Single Axis Motion Controller
(1.5 Axis Servo) for the first time. How to use programming tool MT Developer2 and MR Configurator
will be explained.

Refer to our MR-MQ100 manuals for further information.

(For manual numbers see preamble of this quick start guide.)

1.1 Features of MR-MQ100

The MR-MQ100 allows a single axis to be completely controlled and synchronised to a separate en-
coder or virtual axis with no additional controller hardware. A complete range of essential functions
areavailable, including encoder and virtual axis synchronization, mark registration, point to point po-
sitioning and user defined cam profiles. In addition, the hardware complements these powerful soft-
ware features with built-in I/0 and SSCNET Ill motion networking capability. The controller has as
standard an Ethernet port for communication to HMI and PLC, like Q-PLC, FX-PLC and 3rd party pro-
ducts.

With the intuitive MT Developer2 software abstract programming is replaced with graphical models
of the actual mechanical system. It's easy to create virtual clutches, gears and cam profiles by simple
drag and drop selection.

Main applications are:
@® Flying saws
Labelling

Rotary cutters

Form, fill & seal/pillow packaging

Plus many more

Motion controller MR-MQ100 1-1



Introduction Features of MR-MQ100

1.1.1 Components of the motion control system with MR-MQ100
Personal Computer Ser,\\//l%_/_-};jglulﬂer
L
L
LAY | o
Motion Controller o \| a
MR-MQ100 e
a
a
0 ]
ml 3 - Motor Power
B ] Connector
Ethernet SSCNET Il Cable .
=%
0 .
External Connections Terminal g Encoder
(Included with MR-MQ100) Connector
— e
cso0® eoe00®
24V Power Supply
(Connector included with
MR-MQ100)
Q6BAT
(Included with MR-MQ100)

Fig. 1-1:  System components
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Specifications

Introduction

1.2 Specifications

Items Specification

Power Supply 24V DC +/- 10 % (Required Current Capacity 400mA)

Max. input current 690 mA

Power consumption 16.6 W

Mass [kg] 0.7

Dimensions [mm] 178 (H) x30 (W) x 135 (D)

Digital Inputs (Mark detection) 4 Inputs (24V DQC)

Digital Outputs 2 Outputs (24V DC)
® A/B-phase pulse train

Synchronous Encoder ® Open-collector-type: up to 800 kpps, upto10m
o Differential-type: up to 1 Mpps, upto30m

Peripheral Interface

100/10 Mbps Ethernet

Connectable servo amplifier

MR-J3-B Servo amplifier over SSCNET IlI

Memory back up

Q6BAT (included with MR-MQ100)

Tab. 1-1:  MR-MQ100 General specifications
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Introduction Specifications

Item Specification
Number of controlled axis 1 Axis
Operation cycle 0.44 ms/1 axis
Interpolation functions None

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

Control modes

Automatic trapezoidal acceleration/deceleration,

Acceleration/deceleration control . )
S-curve acceleration/deceleration

Compensation Backlash compensation, Electronic gear, Phase compensation
Programming language Motion SFC, Dedicated instruction, Mechanical support language (SV22)
Servo program capacity 16k steps

Number of positioning points 3 200 points (Positioning data can be designated indirectly)

Proximity dog type (2 types), Count type (3 types), Data set type (2 types),
Dog cradle type, Stopper type (2 types), Limit switch combined type

(Home position return re-try function provided, home position shift function
provided)

Home position return function

JOG operation function Provided

Manual pulse generator operation

function Possible to connect 1 module@

Synchronous encoder operation

function Possible to connect 1 modules (incremental onIy)@

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

Number of output points 32 points

Limit switch output function Watch data:  Motion control data/Word device

ROM operation function Provided
Made compatible by setting battery to servo amplifier.

Absolute position system (Possible to select the absolute data method or incremental method for each
axis)

Number of SSCNET Ill systems® 1 system

Motion related interface module None

External input signal The input signal of the servo amplifier is used. (FLS, RLS, DOG)

High-speed reading of specified data Provided (Via internal I/F input module)

Mark detection function Provided

Clock Function Provided

"Write Protection" or "Read/Write Protection" can be set for "Motion SFC pro-

Security function gram', "Servo program', "Mechanical system program" and "CAM data".

All clear function Provided
Remote Operation Remote RUN/STOP, Remote latch clear
Digital Oscilloscope function Provided

Mixed Function of Virtual Mode/

Real Mode None

Tab. 1-2: MR-MQ100 Motion Control specifications

® "CHANGE" signal of Speed-position control comes from the servo amplifier.
@ Either a "Manual pulse generator" or "Incremental synchronous encoder" can be used.
® Only SSCNET Il based MR-J3 series servo amplifier can be used.
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Introduction

Item Specification
Code total
(Motion SFC chart + Operation control 543k bytes
Motion SFC program + Transition)
capacity T |
ext tota
(Operation control + Transition) 484k bytes
Number of Motion SFC programs 256 (No. 0 to 255)
Motion SFC chart size/program Up to 64k bytes (Included Motion SFC chart comments)
Number of Motion SFC steps/program Up to 4 094 steps
Motion SFC program
Number of selective branches/branch 255
Number of parallel branches/branch 255
Parallel branch nesting Up to 4 levels

Operation control program
(F/FS)

/

Transition program
@)

Number of operation control programs

4096 with F (Once execution type) and FS( Scan execution type)
combined. (F/FSO to F/FS4 095)

Number of transition programs

4096 (GO to G4 095)

Code size/program

Up to approx. 64k bytes (32 766 steps)

Number of blocks(line)/program

Up to 8 192 blocks (in the case of 4 steps(min)/blocks)

Number of characters/block

Up to 128 (comment included)

Number of operand/block

Up to 64 (operand: constants, word device, bit devices)

() nesting/block

Up to 32 levels

Operation control program

Calculation expression/bit conditional expression

Descriptive

expression | Transition program

Calculation expression/bit conditional expression/comparison
conditional expression

Number of multi execute programs

Up to 256

Number of multi active steps

Up to 256 steps/all programs

Execute specification Normal task Execute in main cycle of motion controller
Executed Event task o
task (Execution can | Fixed cycle Execute in fixed cycle
(0.44ms, 0.88ms, 1.77ms, 3.55ms, 7.11ms, 14.2ms)
be masked.)
1/0 (X,Y) points 8192 points
1/0 (PX, PY) points Internal I/F (Input 4 points, Output 2 points)
Internal relays (M) 12 288 points
Link relays (B) 8192 points
Annunciators relays (F) 2 048 points
Number of devices Special relays (SM) 2 256 points
(Devices in the Motion Data registers (D) 8192 points
controller only) - - -
(Positioning dedicated Link registers (W) 8192 points
devices are included) Special registers (SD) 2 256 points
Motion registers #) 12 288 points
Coasting timers (FT) 1 point (888 s)

Multiple CPU area device

None

Tab. 1-3:

MR-MQ100 Motion SFC Performance specifications
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Specifications

Item

Specification

Number of control axes

1 axis

Control method

Synchronous control, PTP (Point to Point) control, speed control, fixed-pitch feed,
constant-speed control, position follow-up control, speed-switching control

Control units

Virtual servomotor

Output module

Drive module PLS
Synchronous encoder
Roller
mm, inch
Ball screw

Rotary table

Fixed as "degree"

Cam mm, inch, PLS

Program language

Dedicated instructions (Servo program + mechanical system program)

Servo program

Capacity

16k steps (14 334 steps)®

Number of
positioning points

Total of 3 200 points (It changes with programs, indirect specification is possible.)

Number of modules which can be set per CPU

Virtual module 3 axes
Drive
modules Synchronous 1 axis
encoder
£ | Virtual Main shaft 1
% axes Auxiliary input axis | 1
a Gear 2
€
9 Clutch 2
2
% Transmission | Speed change gear | 2
é modules Differential gear 1
}C.j Differential gear to 1
= main shaft
Roller 1
Ball screw 1
Outg)ult Total of 1
modules Rotary table 1
Cam 1
Types Up to 2562

Resolution per cycle

256-512-1024-2 0482

€ | Memory capacity 132k bytes
©
Y Storage memory for cam data CPU internal RAM memory
Stroke resolution 32767
Control mode Two-way cam/feed cam
Tab. 1-4: MR-MQ100 Mechanical system program specifications (1)
1-6 S MITSUBISHI ELECTRIC
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Introduction

Item Specification
Control methods PTP‘(!’omt to Point) control, speed control, fixed-pitch feed, constant-speed control,
position follow-up control
PTP control: Selection of absolute or incremental data method
Method Fixed-pitch feed: Incremental data method
Constant-speed control: ~ Both absolute and incremental data method can be used together
Positioning Position follow-up control: Absolute data method
Position command | Address setting range: -2 147 483 648 to 2 147 483 647 [PLS]
§ Speed command Speed setting range: 1to 2 147 483 647 [PLS/s]
9]
g Automatic Acceleration-fixed acceleration/deceleration | Time-fixed acceleration/deceleration
2 trapezoidal o
3 | Acceleration/ | acceleration/ Acceleration time: 11065 535 [ms] Acceleration/deceleration time: 1 to 5 000 [ms]
T | deceleration | deceleration Deceleration time: 110 65 535 [ms] (Only constant-speed control is possible.)
S control S-curve
acceleration/ S-curve ratio : 0 to 100 [%]
deceleration
JOG operation function Provided
M-function (with mode) M-code output function provided, M-code complete wait function provided
Manual pulse generator operation | 1 unit can be connected.
function Setting of magnification: 1 to 10 000
(Test mode only) Setting of smoothing magnification provided.
Tab. 1-4: MR-MQ100 Mechanical system program specifications (2)

® Capacity matching the servo program for real mode.

@ Relation between a resolution per cycle of cam and type are shown below.

Resolution per cycle Type
256 256
512 128
1024 64
2048 32

Motion controller MR-MQ100
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Terminology

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

Fig. 1-2:
Forward rotation (CCW)

Reverse rotation (CW)
Abbreviations
- FLS Upper stroke limit
- RLS Lower stroke limit
- STOP Stop signal
- DOG Proximity dog
- EMI Emergency signal input
- QW Clockwise
- Cccw Counterclockwise
- SSCNETIll  Optical bus system for data communication

Direction of rotation
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Overview Details of the module

2 Details of the module
2.1 Overview
2.1.1 Frontview, sideview and partnames
Front view Sideview @\

| o [
ﬂm :::—T:U[ ::::m
“ - UUUU[M]UUUUU%/vHL

D CT== oIl

Fig.2-1:  MR-MQ100

WARNING:
Close the clear cover ({)), after using the rotary switches.
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Details of the module

Overview

No. |Name Application
© |7-segmentLED Indicates the operating status and error information.
Rotary function select 1 |  Set the operation mode.
P switch (SW1) (Normal operation mode, Installation mode, Mode operated by ROM, etc)
Rotary function select 2 | ® Each switch settingisOtoF.
switch (SW2) (Shipped from the factory in SW1 "0", SW2 "0" position)
ON (Red): The internal power (5V DC) is on.
o POWERLED OFF: The internal power (5 V DQ) is off.
® Move to RUN/STOP
RUN:  Motion SFC program is started.
(4] ?x:;lc/ﬁTOP/RESET STOP:  Motion SFC program is stopped.
® RESET (Momentary switch)
Set the switch to the "RESET" position 1 second or more to reset the hardware
For communication I/F with peripherals. (Ethernet connector)
® The upper LED of the connector for PERIPHERAL I/F.
PERIPHERAL I/F Remains flashing: It comm'unlcates w!th the personal computer.
(5) connector OFF: It doesn't communicate with the personal computer.
® The lower LED of the PERIPHERAL I/F connector
ON: 100Mbps
OFF: 10Mbps
SSCNET Il connector Connector to connect the servo amplifier
Incremental synchronous encoder input, the signal is input, the signal is output.
Internal I/F connector | Incremental synchronous encoder input has Differential-output type, Voltage-output/
Open-collector type.
(8] 24V DC power supply The DC power of 24 V DC is connected.
connector
Serial number display ) . . -
(9) plate The serial number written on the rating plate is displayed.
@ |Cover Transparent cover for 7-segment LED and for rotary switches SW1 and SW2
@ | Battery holder Battery holder to set the Q6BAT/ Q7BAT
(12) IS-iC?Iee\rAfor module fixing Screw used to fix to the control box. (M5 screw)
® :,:3 gzr:k:;\al (Terminal Earth terminal which is connected to shield patterns on the print circuit board.
Tab. 2-1:  Description of the partnames in fig. 2-1.

NOTE

controller MR-MQ100.

For more details of the partnames and status LEDs please refer to the user’s manual of the motion
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Overview Details of the module

2.1.2 System configuration

Motion controller
MR-MQ100

miTsuBisHi - MR-MQ100

'vruLL

J_J POWER@

@D
RESET STOP _RUN

PERIPHERAL I/F

Servo amplifier

1 axis

Personal Computer MR-J3-BO

PERIHERAL IIF

External input signals of
servo amplifier

® Proximity dog

® Upper stroke limit

® Lower stroke limit

2
Panel personal 24VDC _|:| :IEE] H

computer

Manual pulse generator or
Incremental synchronous encoder

Input 4 points, Output 2 points

Fig. 2-2:  MR-MQ100 System overall configuration

O] Up to 16 different equipments can access to a single motion controller.

NOTE The latest operating system software "SW9DNC-SV22QW" is preinstalled in the MR-MQ100. There

is no need for customer installation.

WARNING:
A @ 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.

@ The ratings and characteristics of the parts (other than motion controller, servo amplifier
and servomotor) used in a system must be compatible with the motion controller, servo
amplifier and servomotor.

@ Set the parameter values to those that are compatible with the motion controller, servo
amplifier, servomotor and regenerative resistor model and the system application. The
protective functions may not function if the settings are incorrect.

@ The motion controller does not have a forced stop input, therefore the forced stop function
on the servo amplifier should be used.
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Overview

2.1.3 7-segment LED display
Item 7-segment LED Remark
. ." "‘ It takes about 10 seconds to initialize (RUN/STOP
- ) display).
DR Ry R Execute the power cycle of the motion controller if
b e the operation stopped at initializing. It may be
Start Initializing motion controller's hardware fault when it is not
D (] improved. Explain the error symptom (LED display)
D x| and get advice from our sales representative for the
N AR\ AR . .
modules with failure.
Normal "%" remains flashing | Normal operation
) g Steady "INS" di fori i i f i
. y "INS" display, | Mode for installing operating system software via
Installation mode [} ’.' A[;,g "%" remains flashing | personal computer.
Mode for operating based on user programs and
,F\{A:ae operated by 5 "" remains flashing | parameters stored in the SRAM built-in motion con-
B troller.
Operation
mode Mode for operating after the user programs and
Mode operated by Steady "INS" display, | parameters stored in the FLASH ROM built-in
ROM . 5 "" remains flashing | motion controller are read to the SRAM built-in
motion controller.
| O | weTpn of -
STOP (] ) Steady "STP" display | Stopped the Motion SFC program.
AN
RUN " K] "' Steady "RUN" display | Executed the Motion SFC program.
N
Early stage warning ) [ (
(2.7 V or less) "' 1 ( Steady "BT1" display | Displayed at battery voltage 2.7 V or less.
. -
Battery error
Final stage warning ) ]
(2.5 V or less) "' 1 ,’ Steady "BT2" display | Displayed at battery voltage 2.5 V or less.
. Zan N
B
" " "AL" flashes 3 times | System setting error of the motion controller.
Systemn setting error < i Refer to the "Q173DCPU/Q172DCPU Motion con-
4 9 troller Programming Manual (COMMON)" for
) (] (] Steady "LO1" display | details.
R X R
oy ,
’-' R Motion controller servo error.
V- "AL" flashes 3 times | Refer to the "Q173DCPU/Q172DCPU Motion con-
Servo error < l troller (SV13/SV22) Programming Manual (REAL
MODE)" or "Q173DCPU/Q172DCPU Motion control-
el | ( Steady "SO1" display | ler (SV22) Programming Manual (VIRTUAL MODE)"
(K ( for details.
AR\ N
Hardware fault or software fault.
Refer to the "Q173DCPU/Q172DCPU Motion con-
- troller (SV13/SV22) Programming Manual (REAL
WDT error (I (N Steady"..."display | MODE)" or "Q173DCPU/Q172DCPU Motion control-
ler (SV22) Programming Manual (VIRTUAL MODE)"
for details.
Tab. 2-2: The LED displays/flashes in the combination with errors
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Overview Details of the module

NOTES When an error is displayed on the 7-segment LED, confirm the error number etc. using
MT Developer2.

Refer to the motion controller error batch monitor of MT Developer2 or error list of the program-
ming manual for error details.

214 Rotary switch assignment
Rotary switch Setting® Mode Description
0 N I mod N | ti d
5075 ormal mode ormal operation mode
Q w
$(D¢
@, . . . .
by g ° A Installation mode When installing the operating system software using
MT Developer2
Tab. 2-3:  Rotary function select switch 1 (SW1)
Rotary switch Setting(D Mode Description
Normal operation mode
Mod ted b
0 RAoMe operated by (Operation by the setting data and parameters stored in the
motion controller’s SRAM.)
c07
Q<Q NS 6 Mode operated by Mode to operate based on the setting data and the parameters
g&@fz ROM written to the motion controller’s FLASH ROM.
[0}
68l
8 E'Fhernet IP address Ethernet Internet Protocol address display mode.
display mode
C SRAM clear SRAM "0" clear

Tab. 2-4:  Rotary function select switch 2 (SW2)

NOTE Be sure to turn OFF the motion controller power supply before the rotary switch setting change.
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2.1.5 Operation mode
Rotary switch setting®
Operation mode
SwWi1 Sw2

A Any setting (Except C) | Installation mode

0 0 Mode operated by RAM

0 6 Mode operated by ROM

0 8 Ethernet IP address display mode

Any setting C SRAM clear®

Tab. 2-5:  Rotary switch setting and operation mode

D Not to be set except above setting.

@ The programs, parameters, absolute position data, and latch data built-in motion controller are
cleared.

Operation mode 7-segment LED Operation overview

® "x" remains flashing in the first digit of 7-segment LED.
Mode operated by RAM

Operates based on the user program and parameters stored in the SRAM of the
motion controller.

*" remains flashing in the first digit and steady "" display in the second digit of
7-segment LED.

Operation starts after the user programs and parameters stored in the motion
controller’s FLASH ROM are read to the SRAM built-in motion controller at power
supply on or reset of the motion controller.

If the ROM writing is not executed, even if the user programs and parameters are
. S changed using the MT Developer2 during mode operated by ROM, operation
starts with the contents of the FLASH ROM at next power supply on or reset.

Mode operated by ROM

Also, If the ROM writing is not executed, even if the auto tuning data are reflected
on the servo parameter of the motion controller by operation in the auto-tuning
setting, operation starts with the contents of the FLASH ROM at next power on or
reset.

Ethernet IP address display ® Refer to tab. 2-7 "Ethernet IP address display mode overview".
mode

Digital oscilloscope function cannot be used.

® "x" remains flashing in the first digit and steady.

When rotary switch 2 is set to "C", and a power ON is done, the SRAM area is
cleared.

-
(|
]

SRAM clear

bt

=
B

™

® The programs, parameters, absolute position data, and latch data in the motion
controller are cleared.

® Steady "INS" display at the 7-segment LED.
® Operating system software can be installed.

.'
‘l ® STOP status is maintained regardless of the RUN/STOP/RESET switch position on

Installation mode ] "'
the front side of Motion controller.

® Digital oscilloscope function cannot be used.

Tab. 2-6: Operation mode overview
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Details of the module

7-segment LED Operation overview
L. .." . ( .." :‘ﬂ ( .: .."ﬂ :‘ﬂ j .." ¢ |P address
[ ) (i D R PR | T Example (192.168.3.39)
[» ." '-' —» ’:‘ .:' .:' —> ':‘ .:' .:' —»,:‘ .:' .:' —»> :': ® Subnet mask pattern
- _——_ - = e = - T Example (255.255.255.0)
[} [} « L. L0 LN, . (] ® Default router IP address
j Example (192.168.3.1)
L ) Disconnect R
L '.' - '.' ".' ® Link status
Connect 10 Mbps (« 71 Full Duplex D )
e R X
Connect 100 Mbps q ." ." Half Duplex ) g )
Cal L g
Tab. 2-7: Ethernet IP address display mode overview
NOTES When the Ethernet parameters are not written in the Motion controller , the address is displayed

as follows.

Be sure to turn OFF the Motion controller power supply before a rotary switch setting change.

IP address:
Subnet mask pattern:

Default router IP address:

192.168.3.39
255.255.255.0
192.168.3.1
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Module mounting into cabinet Mounting and Wiring

3 Mounting and Wiring

3.1 Module mounting into cabinet

3.1.1 Mounting of MR-MQ100

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.

T

/ =40 mm 135 mm
g
=100 mm o
9]
x;tti?orher@ 7 é Servo amplifier 8
/ =90 mm
v
vz 7
=30mm =30 mm

=10 mm

Fig. 3-1:  Module mounting position

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

Control panel

Bottom
side screw

@ Fit the holes for the bottom mounting
screws of the Motion controller into the
panel. Temporarily fasten the bottom side

screw.

(® Place the bottom side notch of the Motion

controller onto the bottom side screw.

(® Fit the mounting screw into the upper side

hole of the Motion controller.

Control panel [
Isalll J
[
[eNoXo]
Control panel

S

Upper
side screw

@ Retightenall the mounting screws using the
allowed torque.
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Wiring

Mounting and Wiring

3.2

3.2.1

Wiring

Power supply
Connector layout Pin No. Signal name Pin No. Signal name
1A 1B
1A Not connected 1B 24V(+)
2A Not connected 2B 24G
2A 28
Tab. 3-1:  Power supply 24V (Pin layout from front view)

MR-MQ100 side Solderless terminal

2A 2B
= o =1 | 3 --._/-—@
sslas w X""7T0
1A 1B
1827587-2 (Terminal)
1-1827864-2 (Connector) Solderless terminal size: R1.25-3.5
24V(+) 1B ","\‘I””””’”””’”””””””’},”\\ :(: ’) 24V(+)
2G| 2B - 0 26
24V(+) 1A
24G 2A [ : Twisted pair cable®

Fig.3-2: 24V DC power supply cable without EMI connector (Q170MPWCBL2M)
MR-MQ100 side Solderless terminal
2A 2B
—
[E=k [=] = ——
Dm u X{""7T0
1A 1B
2
1
1827587-2 (Terminal)
1-1827864-2 (Connector) Solderless terminal size: R1.25-3.5
24v(+) | 1B ﬁ O 24vi»)
2G| 2B R —— Sy = (O
24v(+) | 1A
24G 2A
I:Twisted pair cable(D
EMILCOM | 2 J
EMI 1
5556PBTL (Terminal)
5557-02R-210 (Connector)
Fig. 3-3: 24V DC power supply cable with EMI connector (Q170MPWCBL2M-E)

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

Connecting the power supply

200-230VAC  Powersupply "™ At n
—5 24V DC )
AC :} |
- Sl
o ; ! m HHHEBH Honan [ 1 m
o I i ]

G HHOH H
¢
Power supply Erié i
N L m ;ELJL *”:m

e L e
components :I] ou u%“ vuuuguuuuuduududuuy
Input connector D@j] UUDUDUUUDUU

Fig. 3-4:  Wiring of the power supply for MR-MQ100

NOTES | Use a different 24 V DC power supply for MR-MQ100 and for I/O components.
Use different 24 V DC power supplies for the MR-MQ100 and the electromagnetic brake of the ser-
vomotor.
E— Fig. 3-5:  Connection and removal of the
24V DC power supply cable
Motion
controller
H Hook
24V DC
(| ‘+
[
NOTE Forcibly removal the 24VDC power supply cable from the Motion controller will damage the
Motion controller or 24VDC power supply cable.
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Mounting and Wiring

3.2.2 Grounding

@® Perform a grounding resistance of 100 Q or less.

@ Position the grounding point as close to the motion controller as possible to decrease the length
of the ground wire.

@® Ground the motion controllerindependently if possible. If it cannot be grounded independently,

ground it jointly as shown below.

Motion
controller
O)

Another
equipment

Motion
controller

Another
equipment

Motion Another
controller equipment
O)

[

[

Independant grounding
Best condition

~

Shared grounding
Good condition

7N

Common grounding
Not allowed

Fig.3-6:  Types of grounding

@ The ground wire size should be at least 2 mm?>.
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3.23 Digital I/O
Cable®
MR-MQ100 side Solderless terminal
— 49

Connection diagram

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

HBL 25 — = O HeL
HBH 24 L ! 1O HeH
HAL | 23 — f — O HaL
1 I 1 1
HAH 22 T T T T HAH . .
P ) ro E© Differential-output type
HB 21 P b Manual pulse generator/
v b incremental synchronous
HA 2 v b encoder side
Lo Lo
SG 48 /E© SVGND
5V 46 — — [C) 5V
1 I ( 1 1
SG 47 — —
1 I 1 1
5v 45 s 5 —
1 I 1 1
SEL 49 b Do
| sJ® 0 .
1 I 1 1
Do Do
DO1 6 — ( — 1O Dot
com2 7 — 7 — o ianal sid
! ! tput signal side
D02 31 - - O bo2 utput signatsi
com2 32 — — \:(@ DOCOM
- - ’
Do Do
DI 3 - - 1O on
COM1 5 ; : ; : \
DI3 4 — — {10 o
T T \\ Input signal/mark detection
DI2 28 — — E@ DI2 input side
CoM1 30 — — \\
1 1 1 1
D4 29 s — {10 b4
DICOM — — \\:@) DICOM

FG | Shell [-------- e g’
“—c;@ FG

f : 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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Mounting and Wiring

Cable®
MR-MQ100 side Solderless terminal
25 I'A‘ 50 o
( ¥ — | 8¢
1 ]L'.J 26 =!

Connection diagram

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

HBL 25
HBH 2
HAL 23
HAH 2
HB 21 _ - 1O +8

Voltage-output/open-
collector type

HA
Manual pulse generator/
incremental synchronous
5VGND encoder side
/Z@ 5V

o

HA 20 /
SG 48 /

5V 46 /
/

se | 4 - .
] I —
SEL 49 b L
s | x| @ .
Lo Lo
DO1 6 : {10 Dot
CC;AQZZ . 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 f------- @ e m oo NP
—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 SSCNET Il connection

3.3

3.3.1

3.3.2

NOTE

SSCNET lll connection

SSCNET Il cable

The cables in the following table are applicable for the connection between the MR-MQ100 motion
controller and the servo amplifier MR-J3-CB.

Symbol for cable length (CJ)
Cable
0,15m| 0,3m | 0,5m Tm 3m 5m 10m 20m 30m 40 m 50m
MR-J3BUSCIM 015 03 05 1 3 — — — — — —
MR-J3BUSLCIM-A — — — — — 5 10 20 — — —
MR-J3BUSCIM-B — — — — — — — — 30 40 50

Tab. 3-4:  SSCNET Ill cable identification

Connection between the MR-MQ100 and the servo amplifier

MR-MQ100

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

CN1

Servo amplifier

|
e

—]

@ E[E*

Fig. 3-7:  SSCNET Ill connection method with MR-MQ100

® Chose the right SSCNET Ill cable type in tab. 3-4 depending on the cable length for your system
configuration.

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

If the connectors CN1A und CN1B are mixed up at the servo amplifier, no communication is possible.
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SSCNET Il connection Mounting and Wiring

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

Axis No. is used in the program to set the axis numbers of any servo amplifiers connected to the mo-
tion controller via SSCNET lIl.

Set the axis select rotary switch of the servo amplifier to "0, because the axis number is fixed in the
"system structure" display as "d01".
(The default setting of the axis select rotary switch of servo amplifier is "0".).

Setting display of axis No. Axis select switch
(Servo amplifier)
0 el e Develope " - a al_Fig £ e |
J Project  Edit  Convert Miew OCnlne Option Tool Window Help -0 X
LBEg. meeE. @ XEEX ~» - ZNRE. DEEEY.
Project rx .System Structure I b x
E-E manual R (svzz) A

Sysbem Setting

Basic Setting
Syskem Structure
High-speed Reading
1% Cptional Data Mo

v A Servo Data Setting
S Motion SFC Program
) Servo Programn

£ g2 Mechanical System
24 Cam Data

-7 Labels

H_] Structured Data Types

7] Device Memory

]

—>

Set the servo
amplifier’s rotary

-2 switch to "0".
; @’ The axis number
: "d01"isfixed onthe
3 "system structure"
1 display.
dot
< ]| | & bl
Outpurt nx
[ [MR-M2100 [Sv22  |Host Station |5’2I

Fig. 3-8:  Setting the axis No.

Motion controller MR-MQ100 3-9



Mounting and Wiring SSCNET Il connection

3-10 S MITSUBISHI ELECTRIC



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 resis-
tance: 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.

@ The system 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 procedure

4.1

Start-up procedure

[Servo start-up procedure] o
Motion Turn OFF Motion controller's power supply Turn ON power supply again
controller Check that the power supply of Motion Cycle the power of the Motion Controller.
controller is OFF.
Check wiring and module installation Check external inputs
® Check the installation of the servo Check the wiring of the external signal inputs
amplifier. ) - by the device monitoringMT Developer2.
. ggsﬁléct:]oersconnectmg condition of e Check the wiring of
® Check that all terminal screws are tight. FLS(Upper stroke I!m!t !nput),
® Check the ground wires of servo RLS(Lower stroke limit input). ’
amplifier, etc. . Clﬂ'eck the wmrr\]g of proximity DOG 5|gfnal
® Check the servo motor wiring (U, V, W). when you use home position return o
® Check the regenerative option wiring. proximity DOG type.
® Check the circuit of emergency stop or
forced stop.
Check pulse inputs
Check the wiring of the external inputs by the
¥ device monitor of MT Developer2.
Servo amplifier setting ® Check that the current value device
(D1120,D1121) counts when a manual
Servq Set the axis number of the servo amplifier . pulse genarator or a synchronous encoder
amplifier 0 "0". Motion are used.
controller
N Check |/lo ignal
Turn ON power supply ec slgna
Motion Set the RUN/STOP/RESET switch of Motion Check the wiring of the I/0 signal by the
controller controller to STOP, and turn ON the Motion device monitor of MT Developer2.
controller's power supply.
[System setting]® [Servo data setting](D
Parameters setting Positioning parameters setting
) Set the positioning parameters using MT Set the following positioning parameters
Motion Developer2. using M Developer2.
controller .
® System setting ® Fixed parameters
® Home position return data
® JOG operation data
® Servo parameters
® Parameter block
o o Limit switch
v
o
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.
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]

[Programming](D l [Test mode «
JOG operation]®

Create Motion programs

Motion - - Check machine operation
controller Create the Motion programs using
MT Developer2. Check the following by making the machine
operate with the JOG operation of
MT Developer2.
® Machine operates correctly
(no vibration, hunting, etc.)
Write Motion programs ® Stroke limits operate correctly
Motion ® Machine stops by the emergency stop or
Write the positioning data and Motion forced sto
controller . P
programs created to the Motion controller.
[Test mode -
home position retum](D v
v A
Turn ON power supply again Check home position return
Cycle the power of the Motion Controller . Check the followings by executing the home
position return.
® Home position return direction
® Home position return data
® Proximity dog position
Turn ON servo amplifiers power supply Motion
controller L ®
Check the emergency stop ON and forced [Programming]
stop ON, anp! turn ON the power supply of Check Motion program
servo amplifier and servo motor.
Set the RUN/STOP/RESET switch of Motion
controllerto RUN and check thatall positioning
[Test mode - controls by Motion programs are correct.
Servo start-up
(Initial check)]® il
Check servo ampliﬁer® ®
Check that the mounted servo amplifier [Monitor] Y
operates correctly. Check by automatic operation
z/(l)(:\ttll?or}ler Check the sequence operation by executing
Motion [Test mode « the PLC program using an actual external
controller Servo start-up input.
(Upper/lower
stroke limit check)]
Check upper/lower stroke limits v
Check that the upper/lower stroke limits [ END ]
operate correctly.
(3]
Fig. 4-1: Start-up procedure (2)
® The mode indicated in the brackets [] at top left of each step is the mode for checking or setting
using MT Developer2.
@ Axis No. and error description of servo amplifier which detected errors are displayed on initial
check screen.
NOTES Make a note of the series name of the motor before mounting to a machine. The servo motor

name plate may not be visible after the servo motor is mounted.

When the servo amplifier, servomotor is first turned on, check the operation before mounting
them to a machine in order to avoid unexpected accidents such as machine damage.
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4.2

4.2.1

4.2.2

4.2.3

Software installation

Programming software

Install all of the software listed in the table below.

Product Detail

MELSOFT MT Works2 (MT Developer2®) | Ver. 1.04E or later

MR Configurator (optional) Ver.C1 or later

Tab. 4-1:  Software
O This software is included in Motion controller engineering environment "MELSOFT MT Works2"

Combination of software version and function

There are combinations in the function that can be used by the version of the operating system soft-
ware and programming software. The combination of each version and a function is shown below.

Programming software version

Function Operating system software version (MELSOFT MT Works2)

MC protocol communication 00B 1.06G

Incremental synchronous encoder

4 00B —
current value in real mode

Connection of the servo amplifier for

direct drive motor 00B 1.06G

Tab. 4-2: Combination of software version and a function

Confirmation method of the operating system software's version

The operating system software's version of the connected Motion controller is displayed on the OS
type item of the Read from CPU screen in MT Developer?2.

[ [sfv[af2fefw] [v]efr[sfofofe] |
+—>

Version

Operating system (OS)

The operating system software is installed at the time of motion controller purchase, so there is no
need to install any operating system into the motion controller before first start up.

It is only necessary to install a new operating system software after any upgrades.

The installation procedure of an updated operation system is described in the MR-MQ100 Motion
controller Users Manual (see preamble for manual number).
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Connection to peripheral devices Communication

5

5.1

5.1.1

Communication

Connection to peripheral devices

There are two ways to communicate between the Motion controller and a computer.
@ Direct connection
@® Hub connection

Ethernet cables and parameters are different for "Direct connection" and "Hub Connection". Please
note there are two types of Ethernet cables.

@® Crossover cable

@ Straight cable

Direct connection

Direct connection uses an Ethernet cable between the Motion controller and a computer. Select Di-
rect connection on the "Transfer Setup" screen of MT Developer2

(Menu: "Online" - "Transfer Setup").

There is no need to set IP address, IP Input Format or Protocol.

MR-MQ100

Personal Computer

[}

Ethernet cable (Crossover cable)

zzzzz

Fig.5-1:  Direct connection between Motion controller and PC

Motion controller MR-MQ100 5-1



Communication

Connection to peripheral devices

NOTES

Direct connection settings

Select Ethernet Port Direct connection on the "Transfer Setup" screen.

Select Ethernet Board

Pontweork, ho. [1 Station No. [1 Pratocol e

I | | | | | I | I Double click PLC Module

nc IECort  CCArh  Elbwerst 24 GOT  AMGETEL B
METIIONY  Pasdhie  Modue

L Moste TP
1P Addrmss | Most M [EEor et Fort Cwect Corrmction

[= || [ ] e |

o Sosofation b Tation Cther Stakion
e Netwak) (Coebstarse Netwok) |

: e
Trom 0k (50,3 8 S 2 |

jl B B BN st

s semmae. |

| I B D [ N—

1 (== =y =3 NET(D) |

CPU side I/F Detailed Setting of PLC Module
(Menu: "Online" - "Transfer Setup" - "CPU side I/F Detailed Setting of PLC Module")

GFU gide I/F Detailed Setting of FLC Module

PLC Miode o

& Bt Bt Poect Cmcti [ —rere Select Ethernet Port Direct

connection
%

* Plausn codnct “Corwomction vis HUB" whers yous i b HUB)

e f the exqusients b be commuricated i o p i ———|
T

influsnces the communication of other equpment. r |

1P widrass £ Type Labal Commert -

Do not connect to a LAN with Direct connection setting. The LAN line will become busy and may
effect communication of other equipment on the LAN.

IP address setting does not matter when using a direct connection. However, communication may
fail with the below conditions.

- In the Motion controller IP address, bits corresponding to "0" in the computer subnet mask are
all ON (255) or all OFF (0).

Example: Motion controller IP address: 64. 64.255.255
Personal computer IP address: 64. 64.1.1
Personal computer subnet mask: 255. 255.0.0

- Inthe Motion controller IP address, bits corresponding to the computer IP address for each class
in the personal computer IP address are all ON (255) or all OFF (0).

Example: Motion controller IP address: 64. 64.255.255
Personal computer IP address: 192. 168.0.0
Personal computer subnet mask: 255. 0.0.0
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5.1.2 Hub Connection

The Motion controller can be connected to multiple computers through a hub.

MR-MQ100

uuuuuuuuuuuuuuuuu

Personal Computer

: Ethernet cable
ji B (Straight cable) Ethernet cable

(Straight cable)
\ PERIPHERAL I/F

] (Ethernet)

0000 b— Panel
cooo [LIEIE] Personal

HUB Computer

Fig.5-2:  Connection between Motion controller and PC via Hub

Hub connection settings

Before connection with a hub can be made, the Motion controller’s settings must be changed using
a direct connection method.

@ Connecting an Ethernet cable (Crossover cable)

Connect an Ethernet cable (Crossover cable) between the Motion controller and a computer.
(@ Setting IP address of the Motion controller

Set the IP address located in the tab "Built-in Ethernet Port Setting".

The default IP address value is [192.168.3.39].
Refer to the notes on page 5-2 about IP address value setting.

No need to set Subnet Mask Pattern or Default Router IP Address.

The setting is done in the menu "Built-in Ethernet Port Setting":
(Menu: "System Setting" — "Basic Setting"- "Built-in Ethernet Port Setting")

Basic Setting &|

System Basic Setting I CPU Mame Setting : B

1P Address Setting

Input Format  |DEC, =

IP Address 152] 165 < Set IP address
. . C T T T Refer to the notes on
Subnet Mask Pattern page 5-2

Default Router IP Address l:l:l:l:l
Open Setting
Setif it is needed
{ Default j Chanzed )

Motion controller MR-MQ100
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Connection to peripheral devices

(® Open setting of the Motion controller

Select TCP or UDP to correspond to current setting of the computer. TCP is recommended,
because of the quality of the communication.

The setting is done in the menu "Open Setting"
(Menu: "System Setting" - "Basic Setting" - "Built-in Ethernet Port Setting" — "Open Setting")

Built—in Ethernet Port Open Settine

X

Prokocol ©pen System

Hast Station
Port Na,

UCP MELSCFT Connection

TCP MELSOFT Connection

TCP MELSCFT Connection

TCP MELSOFT Connection

MELSGFT Connection

TP MELSOFT Connection

TCP

1

2

3

4

5 [rce
5

7 MELSOFT Connection
8

TP MELSOFT Connection

9 TCP MELSOFT Connection

0 |TCP MELSOFT Connection

b MELSOFT Connection

iz |TCP MELSOFT Conneckion

i3 |TCP MELSOFT Connection

4 |TCP MELSCFT Connection

15 |TCP MELSOFT Connection

A A A [ A

16 |TCP MELSOFT Connection

LR R R N N E RN N ENE )

OF | Cancel

@ Writing parameters

Write parameters to the Motion controller.
(Crossover cable must be used for this step.)

(® Changing cables

Power off the Motion controller, then change the Ethernet cable from a crossover cable to a

straight cable.

Equipment

Ethernet cable

The Motion controller - Hub

Straight cable

All Computers — Hub

Straight cable

Tab. 5-1:  Ethernet cables for use with Hub

(® Enabling the parameters of the Motion controller

Once power returns to the Motion controller, the IP address and parameters of the menu "Open

Setting" will become enabled.
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Connection to peripheral devices Communication

@ Transfer Setup of the computer (MT Developer2)
Select Connection via Hub on the "Transfer Setup" screen.

The setting is done in the menu "Transfer Setup” (Menu: "Online" - "Transfer Setup")

Select Ethernet Board

Soiad s8C  CCIEcot  Coik

i
e et g 1

o W O N M I Double click PLC Module

o | METALO0H Module Modile Is

Py
1P Adebeas [ ost a5

B2 2 =

Cabar ation,

{anghe Nstweorb) |
Corrwcion Test |
e on o) I ey Trems B | =
]
1 O ot
e i =
S s |
[} [ = 1]
T Coen Efwerret Sk =] T
e caress

Accmssing Mot Srakion

Mutle CFL Settng

Wi |

CPU side I/F Detailed Setting of PLC Module

Select Connection via Hub
Set the IP address to the same value as the IP address of the Motion controller.

The default value of the IP address is [192.168.3.39].
Refer to the notes on page 5-2 about IP address value setting.

GPU pide IFF Detailed Setting of PLC Moduke
e pode [ o

— ] Select Connection via Hub

[ It Pert act Coenaction

* lasee salact

e e & Frades [ m_5 @) Set IP address

Corrman” & el L o
Eiriu e ot e saknets o | T Refer to "Hub connection
Pomies | OUTee | e Comart B setting" on next page

‘ v
| Firvt P (Bt EEharmat port) on Netweork || [~

< rasguorvim vath  epeic B paricel.
Connectid 1a a router or nubnek mash is dfferent.

:

B

(® PCside I/F Ethernet Board Setting
Select TCP or UDP to be same as "Open Setting"

PG side I/F Ethernet Board|Setting X

Station Mo, Canicel

This is the layout setting lavout For the Ethernet board.

Please execute the Following setting.

etwork Mo, : Metwork Mo, of Ethernet module set in parameter.
Station Mo, ; Skation Mo, that does nat overlap on the same loop,

Mebwork Mo, and station Mo. are not used when communicating
with an Ethernet port of CPU (Built-in Ethernet part),

Prokocol -
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Connection to peripheral devices

Example VV

Hub connection setting
@ IP Address

The IP address of the Motion controller has to be considered when the IP address of the computer

is already set.

The below setting is one example, if the IP address of the computer is [192.168.1.1]

Internet Protocol (TCP/IP) Properties

General |

the appropriate [P zettings.

 Obtain an IP address autaratically

‘Y'ou can get [P zettings assigned automatically if your netwaork. supports
thiz capability. Otherwize, you need to ask pour network, adminiztrator for

21

& se the following IP address:
IP address:

Subnet magk:

Default gateway:

[ w1 ()

Basic Setting

System Basic Setting | CPU Name Setting | Built-in Ethernet Port Setking 3

IP Address Setting

IP Address

Subriet Mask Pattern

Defaulk Router IP Address

GPU side I/F Detailed Setting of PLG Module

PLC Mode

" Ethernet Port Direct Connection

Open Setking

Wit is needed
{ Default } Shaneed )

Cancel

# Please select "Connection via HUE" when you use hub(HUE)
even F the equipments ko be cammunicated s ane. " IR >
The load hangs ko the Iine when "Ethernet Port Direct 1P Address
Connection” is selscted with other equipment cornected with T ETE e -
hub(HUE) and It communicates and there I< thing that = bec. x|
infuences the: communication of other sauipment.  Host Name

IF address CPU Type Label Comment -
< | [

Find CPUI {Built-in Ethernet port) on Metwork. | [~

Finds CPU (Built-in Ethernet port) on the same network, This cannot be performed when the Following happens:
-Ma response within a specific time period.

~Cannetted via a router or subnet mask is different.

~"Do not respond bo search for CPU (Bult-in Ethernet port)” is checked In PLC parameter.

] &

For instance [192.168.1.1] is already
set as the IP address of the computer.

Set the values of these 3 columns to
the same value as the computer’s
setting.

Be sure this column has a different
value than the computer’s setting.

For example [192.168.1.2] is set on
the controller when [192.168.1.1] is
set on the computer side.

Set this value to be the same as the
“Built-in Ethernet Port Setting.

In this example [192.168.1.2]

Fig. 5-3:  Setting example of the IP address
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(@ Up to 16 different equipment can access the Motion controller.

® Hub

The hub can be either a TOBASE-T or 100BASE-TX port.
(It has to meet IEEE802.3 TO0BASE-TX or IEEE802.3 10BASE-T)

@ The Ethernet cables must to be installed away from power cabling lines.

(® The connections cannot be guaranteed under below conditions:

Any connection made over the internet.
Any connection made through a fire wall.
Any connection made through a broadband router.

Any connection made through a wireless LAN.

(® When multiple Motion controllers are connected to MT Developer2, beware of the below cau-
tions:

IP addresses must be different for each Motion controller.
Different projects must be used for each Motion controllers on MT Developer2.

Only one instance each of the "Digital oscilloscope function" and "Test mode function" can be
used on a single computer at a time.

Motion controller MR-MQ100 5-7
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Setting CPU name

5.2 Setting CPU name
5.2.1 HUB connection setting
When setting up a connection to a hub, a label and comments can be added to each controller in the
CPU Name Setting tab of the Basic Settings window.
(Communication is still available even without defining a Label and/or Comment.)
The setting is done in the menu "CPU Name Setting"
(Menu: "System Setting" - "Basic Setting" - "CPU Name Setting")
Basic Setting El
System Basic Setting  ©PU Name Setting ]Euilt—in Ethermet Port Setting }
Lebel  [wRwQuOD
Comment | MR-MQ100 Mo 1
Item Contents Length
Enter a label (name and/or purpose)
Label of the Motion controller. Up to 10 characters
Comment Entgr comments regarding the Up to 64 characters
Motion controller.
Tab. 5-2:  Setting of the menu items
The "Find CPU (Built-in Ethernet port) on Network" function in the "CPU side I/F Detailed Setting of PLC
Module" conveniently shows the below information when MT Developer2 and the Motion controller
are connected via the PERIPHERAL I/F (Ethernet).
— IP address
- CPU type
- Label
- Comment
5-8 S MITSUBISHI ELECTRIC
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5.3 MC Protocol Communication

PERIPHERAL I/F of the Motion controller enables communication using the MC protocol.

NOTE The MC protocol is an abbreviation for the MELSEC communication protocol.

The MELSEC communication protocol is a name of the communication method used to access
CPU modules from external devices in accordance with the communication procedure of Q-series
programmable controllers (such as serial communication modules, Ethernet modules).

For details on the MC protocol, refer to the "Q Corresponding MELSECCommunication Protocol
Reference Manual".

External devices such as personal computers and display devices read/write device data from/to the
Motion controller using the MC protocol.

External devices monitor the operation of the Motion controller, analyze data, and manage produc-
tion by reading/writing device data.

5.3.1 Topics of the MC Protokoll

- The MC Protocol was implemented in MR-MQ100 for communication to Q-PLC, FX-PLC and 3rd
party products.

- The QnA compatible 3E frame was implemented and the communication is compatible to
QnUDE-Communication.

- Twotypes of communication systems are available; one using ASCIl code data and the other using
binary code data.

- Protocol must be programmed in the external device side and the MR-MQ100 reply of the
protocol without any program in the Motion Controller.

- The Read/Writing/Monitoring of M, SD, X, Y, M, F, B, D, W, # devices is supported.

- Data communication is performed using half-duplex communication.

5.3.2 Transmission of command messages

Data communication through the MC protocol is performed using half-duplex communication.Q

When accessing the programmable controller CPU, send the next command message after receiving
a response message from the programable controller CPU side for the previous command message
transmission.

External device side (Command message) (Command message)

Programmable

A (Response message) (Response message)
controller CPU side P 9 P 9

Fig.5-4:  Half-duplex communication

® When accessing via the Q series C24, full-duplex communication is performed by user setting
when the on-demand function is being used. When the system between external devices and
programmable controller CPUs is configured with a m : n connection, the next command mes-
sage transmission cannot be performed until data communication between either of the exter-
nal devices and programmable controller CPUs is completed.

Motion controller MR-MQ100 5-9
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When using ASCIl code in QnA compatible 3E frame
When reading data from the local station programmable controller CPU at the external device.

Text (Command) Character area A
< >
N N Q header Request data section
3 - o cs les| <= | os ° - T
o o o o
(Dataname) —» £ ] z z sz sz = £ g g g
el x (V] © O © c S ITR=]
2 5 a £ £ < = £ £
2 z ] 25 = 5 S 2
= v S [ © o)
< T35 T ©w < £ E]
= w9 %2 P =) a
=]
g€ 3 g S
g e g
& 2 &
H L|H L|H - - L|H L|H - - L[H - - L|H - - L|H - - L
(Example) —> s 0o o o/o0o oflF F|lo 3 F Flo oo o 1 8|0 o 1 o0
354 30k 30w 301|301 30w [46n 461 |30k 33u 461 46w [304 304 )30k 304 314 38k |30 30k 31u_ 30n (
f )

(Example) when this is 24 bytes /

The arrangement of the data items
differs according to the command
and sub command.

Fig. 5-5: External device side — Programmable controller CPU side (Command message)
}_, Text (Response) Character area B
( «
) . . Q header Response data section
[ e e e
B B S S c 5 c g5 8 < [}
g 2 -4 -4 4 2z K ) 3
o x [} © O © C < o
> S a e £ 0 g 9]
w = =1 bt
g g2 g3 5 g
=3
z 5B - £
g€ g3 < S
g ge
o [+
H L H L H - - L H L H - - L H - - L
D 0 0 0 0 0 F F 0 3 F F 0 0 0 0 0 C 0 0 0 0
44n 304 30 30u|30n 30w |46H 461 |30n 33n 46n 46|30 301|301 30n 30 431 |30n 304 30H 30u

(Example) when this is 12 bytes \

The arrangement of the data items
differs according to the command
and sub command.

Fig.5-6:  Programmable controller CPU side — External device side (Response message)
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When using binary code in QnA compatible 3E frame

When reading data from the local station programmable controller CPU at the external device.

}—P Text (Command) Character area A

= N Q header Request data section
Tl0E sl s| es lesl £ | 25 | 2 I
(Dataname) —p £ 2 2 2 2 2 2 2 =) £g g g
2 < 9} © O © o S SE £ £
> 5| & £X |9 2 2
< 2 2o |2% s 5 S S
= [ [ © Qo
9] T35 ° kel £ S
= zo (g2 7 2 ©
$E |33 g 5
o T 9 o
& gE &
(Example) — L H L H L H L H L H
504 00w | 00w | FFu | FFu 03w | 00w | OCw 00w | 10k 00w (
(Example) when this is 24 bytes
The arrangement of the data items
differs according to the command
and sub command.
Fig. 5-7: External device side — Programmable controller CPU side (Command message)
}_> Text (Response) Character area B
( +«
) _ N Q header Response data section
[ G) ==~ 7T~ ~"~"7-~~~~~7"7 il e e B
k] B S S c g =3} 8 < v
L L z | z 2z |82 ) B
] x vl ® O ® ¢ T < S
2 s | = £ |£8 g2 @
£ g2 |38 § g
S e
2 5% %2 & £
g |83 = S
o T Q
& gE
L H L H L H
DOs 00w | 00w | FFw | FFu  03u | 00s | 06s 004 | 00w  OOw

L \/
Y
I (Example) when this is 6 bytes

The arrangement of the data items
differs according to the command
and sub command.

Fig. 5-8:  Programmable controller CPU side — External device side (Response message)
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Reading values in QnA-compatible 3E frame

Reading the currentvalues of the three points from data registers D100 to D102 while communicating

in binary code.

(Data name)

External device
side x®

(Example)

Command
Subcommand
Head device
Device code

%

—+ Number of device points 4—|

L H|LH|L -H

=

|
01+ 04H|00H 00+ 641 00H DOHJABH 031 00H
n n s N

Number of points to be read

(Data name)

(Example)

Programmable controller CPU side

Specify the range of

+—>
T the devices to be read

0401H

L

341 121 021 00+ EFH CDH|
L L L

Dat fpr the number of
T designed device points

H

,_
—
o

e

Indicate the current value of D100, 1234+ hexadecimal (4 660 decimal)
, 0002H hexadecimal (2 decimal)
Indicate the current value of D102, CDEFH hexadecimal (-12 817 decimal)

Indicate the current value of D101

Fig.5-9:  Reading from the registers D100 to D102

Writing values in QnA-compatible 3E frame

Writing three points to D100 to D102 while communicating in binary code.

lﬁ Number of points to be written

(Data name)

External device
side *

(Example)

Command A
Subcommand
Head device |
Device code
Data for the number |
of device points

| I
LHILHILH
I

,_
= Number of device points -

L H|L HIL - H

|
|01H 14H|00H 00H[64H 00H 00HABHO3HOOHI9SH T9H)02H 12H30H 11H

(Data name)

Programmable controller
CPU side

(Example)

—»

Specify the range of
the devices to be written

Write 1995H hexadecimal (6 549 decimal) to D100
Write 1202H hexadecimal (4 610 decimal) to D101
Write 1130H hexadecimal (4 400 decimal) to D102

Fig. 5-10: Writing to the registers D100 to D102
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5.3.3 Command list
When the PERIPHERAL I/F of the Motion controller communicates using the MC protocol, commands
listed in table below can be executed.
Status of Motion controller
Command
Function (Sub- Description N:‘QT::srezf oints —
command) - i STOP | \rite | Write
enabled | disabled
In units 0401 . L . . ASCIl: 3 584 points
of bits (0001) Reads bit devices in units of one point. BIN: 7168 points
Batch read Reads bit devices in units of 16 points. 960 words_ o o [
In units 0401 (15 360 points)
of words (0000) Reads word devices in units of one .
point. 960 points
In units 1401 . . R . . ASCII: 3584 points
of bits (0001) Writes bit devices in units of one point. BIN: 7 168 points
Batch write Writes bit devices in units of 16 points. 960 Words' o [ J O
In units 1401 (15 360 points)
of words (0000) Writes word devices in units of one .
point 960 points
Reads bit devices in units of 16 or 32
- points by randomly specifying a device
S | Random In units 0403 or device Random read number. )
192 points o [ J ([
§ read® of words (0000) Reads word devices in units of one or
° two points by randomly specifying a
2 device or device number.
[
o . Sets/resets bit devices in units of one
In units 1402 . e . .
. point by randomly specifying a device | 188 points
of bits (0001) .
or device number.
Test Sets/resets bit devices in units of 16 or
(Random 32 points by randomly specifying a ([ J o O
write) In units 1402 device or device number. ®
of words (0000) Writes word devices in units of one or
two points by randomly specifying a
device or device number.
- Registers bit devices to be monitored
onitor ; : ;
X i f in units of 16 or 32 points.
registration Infumt; (8382)) 192 points [ [ o
®,.0.® or words Registers word devices to be moni-
tored in units of one or two points.
. In units 0802 . . . Number of
Monitor of words (0000) Monitors devices registered. registered points (] [ ([
Tab. 5-3: Executable commands using the MC protocol

@®: Available O: Not available

® subcommand is for the QnA-compatible 3E frame.

@ Devices such as TS, TC, SS, SC, CS and CC cannot be specified in units of words.
For the monitor registration, an error (4032H) occurs during the monitor operation.

® During monitor registration, monitor condition cannot be set.

@ Do not execute monitor registration from multiple external devices. If executed, the last monitor
registration becomes valid.

® set the number of processed points so that the following condition is satisfied.
(Number of word access points) x 12 + (Number of double-word access points) x 14 < 1 920

- Bitdevices areregarded as 16 bits during word access and 32 bits during double-word access.

- Word devices are regarded as one word during word access and two words during dou-
ble-word access.
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5.3.4

Available devices

The devices available in commands used in the MC protocol communication function is shown below.

Device code
Classification | Device Device number range Remarks
ASCIl code® Binary code
Internal sys- Special relay SM 91H 000000-002255 Decimal
tem device Special register SD A9H 000000-002255 Decimal
Input Xd 9CH 000000-001FFF Hexadecimal | Including actual input device PX.
Output YO 9DH 000000-001FFF Hexadecimal | Including actual output device PY.
Internal relay MmO 90H 000000-012287 Decimal
Internal user Annunciator FOI 93H 000000-002047 Decimal
device Link relay BO AOH 000000-001FFF Hexadecimal
Data register DO A8H 000000-008191 Decimal
Link register wO B4H 000000-001FFF Hexadecimal
Motion register #O EOH 000000-012287 Decimal
Tab. 5-4: Availible devices in the MC protocol communication function
® When data is communicated in ASCII code, the second character "[0" can be designated a blank
space (code: 20H).
5.3.5 Precautions
Number of connected modules
In the connection with external devices using the MC protocol, the number of Motion controllers set
as "MELSOFT connection" in the "Open Settings" on "Built-in Ethernet Port setting" of "Basic Setting"
can be connected simultaneously.
Data communication frame
The table below shows the frames available in the communication function using the MC protocol
with PERIPHERAL I/F.
Communication frame Communication function using the MC protocol with PERIPHERAL I/F
4E frame Not available
QnA-compatible 3E frame Available
A-compatible 1E frame Not available
Access range
Only Motion controller connected by Ethernet can be accessed. Accessing a Motion controller not
connected by Ethernet results in an error.
Precautions when UDP protocol is selected
- Ifanewrequest messageis sentto the same UDP port while the port waits for a response message,
the new request message is discarded.
- Setting same host station port number to multiple UDP ports is regarded as one setting. When
communicating with multiple external devices using the same host station port number, select
TCP protocol.
5-14 S MITSUBISHI ELECTRIC
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Response message receive processing

Figure below shows an example of the response message receive processing on the external device

side.

Communication processing
on the external device side
| Request message send processing I
N|
v
| Response message receive processing I

TCP connection is closed.

Is TCP connection open?

Receive the rest of
response messages.

Has the data
been received within the

The monitoring timer has run over.

monitoring timer?

The receive data exceeds
the size limit.
Check the receive data size.
The response message
for the following request
- I has been received.
Processing for response messages
Has processing
for all received messages
completed?
( END ) ( Error processing )
Fig.5-11: Flow chart of response message receive processing
NOTES Personal computers use the TCP socket functions internally for Ethernet communication.

data.

tion.)

controller Users Manual.

These functions do not have boundary concept. Therefore, when data is sent by executing the
"send" function once, the "recv" function needs to be executed once or more to receive the same

(One execution of the "send" function does not correspond to one execution of the "recv" func-

For this reason, receive processing described above is required on the external device side.
If the "recv" function is used in blocking mode, data may be read by executing the function once.

For the error codes of communication using MC protocol please refer to the MR-MQ100 Motion

Motion controller MR-MQ100
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Example V Reading of D2000-D2063

Command
Byte order Value (hex) Description Word order Value (hex)
1 50
Sub header 1 0050
2 00
3 00 Network No.
2 FFOO
4 FF PC No.
5 FF inati
Destination 3 03FF
6 03 1/0 No.
7 00 Destination Station No.
4 0C00
8 0C Request data length
5 1000
10 10
CPU monitoring timer
1 00
6 0100
12 01 Command
13 04 (h0401 — batch read)
7 0004
14 00
Subcommand
15 00
8 00D0
16 Do Starting Address
17 07 (h07D0 — D2000)
9 0007
18 00 Data type
19 A8 (hA8 — D-register)
10 40A8
20 40 Reading data length
21 00 (h40 — 64 points)
11 0000

Tab. 5-5: MC Protocol for Batch Read
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Response
Byte order Value (hex) Description Word order Value (hex)
1 DO
Sub header 1 00D0
2 00
3 00 Network No.
2 FFOO
4 FF PC No.
5 FF
Destination 1/0 No. 3 03FF
6 03
7 00 Destination Station No.
4 8200
8 82 Response data length
9 0 (No. of receive bytes + 2)
5 0000
10 0
Complete code
11 0
6 .00
12 Datal Low byte
13 Datal High byte
7
14 Data2 Low byte
15 Data2 High byte 8
16 Data3 Low byte
17 Data3 High byte
139 Data64 High byte
70
Tab. 5-6:  MC Protocol for Batch Read
A
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Example V  Writing of D3000-D3063

Command
Byte order Value (hex) Description Word order Value (hex)
1 50
Sub header 1 0050
2 00
3 00 Network No.
2 FFOO
4 FF PC No.
5 FF
Destination I/0 No. 3 03FF
6 03
7 00 Destination Station No.
4 8C00
8 0C Request data length
9 00 (No. of send byte + 12)
5 1000
10 10
CPU monitoring timer
1 00
6 0100
12 01 Command
13 14 (h1401 — batch write)
7 0014
14 00
Subcommand
15 00
8 B800
16 B8 Starting Address
17 0B (h0BB8 — D3000)
9 000B
18 00 Data type
19 A8 (hA8 — D-register)
10 40A8
20 40 Reading data length
21 00 (h40 — 64 points)
1 .00
22 Datal Low byte
23 Datal High byte 1
24 Data2 Low byte
25 Data2 High byte 3
26 Data3 Low byte
27 Data3 High byte
149 Data64 High byte
75
Tab. 5-7:  MC Protocol for Batch Write
NOTE It is important to understanding how the data are handled, because the order of the bytes is cor-

rect however they have been shifted by one byte within the PLC (see the data table).

The Mitsubishi PLC is always using words, so it is necessary to create form the shifted byte data,
values using a word format. This could be done by a for-next loop that rearranges the high byte
and low byte and puts them in a readable word format.

A
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5.3.6 Setting for MC protocol communication

Setting for communication using the MC protocol is described below.

Set the items of following @ to @ in the "Built-in Ethernet Port Setting" of the "Basic Setting" of

MT Developer2.

IP Address Setting

1P Address
Subnet Mask Pattern

Default Router IP Address

Communication Data Code:

.} {* Binary Code

o—
" ASCH Cade
o—

Input Format Dec, v
N I
N I

-> I Enable Online Change (MC Protocal)

System Basic Setting | CPU Mame Setting {BUEn Ehernet Fort Setfing }

| Open Setking I<

¢

Setif it is needed
Default § Changed )

(@ Communication data code

Select a communication data code used for the MC protocol, Binary code or ASCII code.
(@ Enable online change (MC protocol)

Check the checkbox to enable online change when writing data to the Motion controller from

the external device that communicates using the MC protocol.
For details on the available functions with this setting, refer to section 5.3.3.

Motion controller MR-MQ100
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® Open Setting
Set the following items.

- Protocol (@)
Select a connection used as MC protocol. (Up to 16 CPU modules can be connected.)

- Open System (@)
Select MC protocol.

- Host Station Port No. (Required) (@)
Set the host station port number (in hexadecimal).
Setting range: 0401H-1387H, 1392H-FFFEH

Host'Station

Protocol Open System .

LUDP
TCP
TP
TCP

1 MELSOFT Conmection
2

3

4

S TCP

[}

7

g

MC Protacol - 0401
M Protocol hd 0402
MELSOFT Connection =
MELSOFT Connection w
MELSOFT Connection w
MELSOFT Connection w
MELSOFT Connection «
MELSOFT Connection «
MELSOFT Cannection =
MELSOFT Cannection =
MELSOFT Cannection =
MELSOFT Cannection =
MELSOFT Cannection
MELSOFT Connection
MELSOFT Connection

TCP
TCP
TCP

9 TCP
10 |TCP
11 |TCP
12 |TCP
13 |TCP
14 |TCP
15 |[TCP
16 |TCP

A fafa]a]afa]a]a]afafa]a]q

Host station port No.: Please input in HEX.

NOTE When the "Enable online change (MC protocol)" box is unchecked, if a data write request is sent
from an external device to the Motion controller which is in the RUN status, data will not be writ-
ten to the Motion controller and the module returns the NAK message.
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5.4 FX3u/FX3G Communication

5.4.1 Hardware Configuration

MR-MQ100

FX3U-ENET

Ethernet Hub

IP Address: IP Address:
192.168.0.13 192.168.0.2
Fig. 5-12: Ethernet communication via Hub

Reading data

Connection No. 1 Port (h0402) | —>| ‘ Port (h0402) |
Connection No. 2

Connection No. 3 Port (h0403) | —>' ‘ Port (h0403) |
Connection No. 4 Writing data

Motion controller MR-MQ100
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5.4.2 Software Configuration

The FX3U-ENET module requires the following configuration by FX Configurator-EN.

B F¥ Configurator-EN (Unset file) - [Ethermet settings] =] 51
Fils ‘Wisw Help
DS W &
~Eshermet Mockuls setings:
nD 7 < Set the module number:
e Module 0
Opeational settings
Il al sattings
Dipen sethings
Reutar Iﬂll‘p’9i|’1 maksl
E-mail s2iting=
Mecassary sftingl Mosetting T Akesdy set ) Dotmit
Setif tisneeded, Noseting [ aready zet ) Check
Oniine
Trarsfar sebup | PLC remote cperaticn | Disgrastics |
Wt | Rasdl | Verity |
Ready |~ hum | y
B Fx Configurator-EN (Unset file) - [Ethernet operational settings] = 0] x|
File  View Help
D w | &
—Communication data code — —Initial timing
2 Binary code < o~ Do rot wat for OPEN ( Communications Set communication data
" impossible at STOP time ) code: Binary code
" ASCH code @ Always watt for OPEN ( Communication
pozzible st STOR time )
—IP address —Send frame setting ——
Input format |DEC vl {+ Ethermst(V2 0)
Set the IP address:
IF address I 192' 168 ] 13| <4 e 192.168.0.13
TCP Existence confirmation setting ——
 Usethe Keepive
4= Usethe Ping
End Cancel
Ready | INUM &
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Communication

The MR-MQ100 requires the following configuration by MT Developer2.

Set the IP address:
192.168.0.2

Set communication data

code: Binary code

Enable MC Protocol:
Activate

ﬂ
Syskem Basic Setting | CPU Mame Setting  Buil-in Ethemnet Port Sekting |
—IP Address Setting
Input Format  [Dec. ™
1P Address [[192] 1e8] o] 2] «
Subriet Mask Pattarn L
Defauk Router IP Address | | | | |
Open Seting
~ Communication Data Code Set i it is needed
{ Default § Changed )
(¥ Binary Code <
{~ ASCII Code
¥ Enable Online Change (MC Protocol) <
[]3 I Cancel I

Buit n Ethernet Port Open Setting |
Host Station
Protocal Open System Part M,
1 LIDP * IMELSCOFT Conmection =
Z UDF ¥ |MELSOFT Connection =
3 LoP * |MC Protocol - 0402 ]<
4 |UDP w |MC Protocal - 0403
5 UDF * |MELSOFT Connection ~
& LoP * |MELSOFT Conmection =
7 UDF ¥ |MELSOFT Connection
8 LIDP w |MELSOFT Connection -~
) TCP w |MELSOFT Canmection =
10 |TCF * |MELSOFT Connection =
1 TCP = |MELSOFT Connection =
12 |TCF w |MELSOFT Connection =
i3 TCP = |MELSOFT Connection =
14 |TCP w |MELSOFT Connection
TS TCP * |MELSOFT Connection =
16 |TCP = |MELSCOFT Conmection =

Host station port Mo, Please input in HEX,

[ ]

Cancel

MC Protocol setting:

Port No. h0402
for reading data

Port No. h0403
for writing data
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5.4.3 PLC Programming

The FX3uU PLC CPU requires a program where the MC Protocol is generated and send out via Ethernet
module to MR-MQ100 for reading and writing devices.

There are 2 program examples shown for GX Developer and GX |EC Developer.

@ GX Developer ladder program for reading D2000-D2063 from MR-MQ100

Read module status
MECO0 Lh
o—| {mov Gz amion | O
LIgh
{MOv  G1602  Kam116 |
LIgA
{Mov G104 Ramizz
Open connection UDP to Remote IP 192.168.0.2 and Port No. H402
MO el M107 Uy
16— | I |} Move Wit az | O
U
[MOWE Ha02 G540 ] (5]
) U
[DOMCVF HOCOARDO0Z G4l 1 (6]
U
[Movr Haz  gax | @
U
[MOVP K1 ez | O
Open connection UDP to Remote IP 192.168.0.2 and Port No. H403
M3 M100 M107 (Wi}
g | ol |} [Move Wil ou ] ©
LIy
Move Haoz  asa | ©
) Loy
[DMOWE HOCOARCO0Z G55 1 @
U0
[MowE  Ha0s G357 ] (12}
U
{MOVE K1 ciess | @
Close connection
MO (W3
an—li [MOwP  HeooD  GiE02 ]
um
{MOWE  HBOOD  G1604
U
[MOWP Kl S

Fig. 5-13: Ladder program (1)
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Communication

Number

Description

Read FX3U-ENET status

®e

Read Connection no. 1 status

Read Connection no. 3 status

Connection no. 1 setup

Local Port No. h0402

Destination IP Address

Destination Port No. h0402

Open command

Connection no. 3 setup

Local Port No. h0403

Destination IP Address

Destination Port No. h0403

Open command

Close command Con. no. 1

Close command Con. no. 3

00666600000

[COM.ERR.] LED Off request

Tab. 5-8:  Description of the ladder program (1) in fig. 5-13

Motion controller MR-MQ100
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Send batch read command D2000-D2063

M1 MI1E  M11& i
a7 | { [ [MOWP  HIS G2655
i

[MoP  HED Goesa ]

o
[Move  HOFEOD  Goean ]

U
[MoWR  HIFF G2E01 ]

L
[Mowe  HOODO  Gaesz ]

u
[MOWP  HIOD0D  G2503 ]

L
[MOWP  HI00  G269d )

U
[MOWP  He Geos ]

1)
[MOWP  HODOOD  G2E9E ]

U
[MCND H7 G697 ]

L
{Move  Hanas  Goess )

U
[Mowe  HO Goeas

L
[MowvE K Gienn

Received data stored in D10-D79 and data length stored in D200
MG MI118 Ui

185— | | | [Mov  Gig10 kam14s ]

M146 Ut
| [Mov  @iesd Do ]

©®© 6 & &6 6 6 & & ©¢ 6 ©6 8 © ® 6 & ©6 © © © 6 6 o o ¢

{400 00 K1 o1 1
fow D Kz 0z ]

L
{BMoYV (1665 D10 oz ]

um
[Move Kz Gl
[rOE D13 K 1
[ROL  C14 K ]
{worR D13 o4 ozo0
{SUB 0200 ] D0 1
MG M1l

25— | f MoV kS z ]
[RaT 22 ]

Fig. 5-14: Ladder program (2)
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Communication

Number

Description

Data length for Fix Buffer 2

®e

MC frame (Subheader)

MC frame (Net. & PC No.)

MC frame (Module I/0 No.)

MC frame (Data length)

MC frame (Mon. timer)

MC frame (Command)

MC frame (Sub-Command)

MC frame (Starting address)

MC frame (Starting address)

MC frame (Data type & length)

MC frame (Data length)

Send command

Receive status

Receive data length in byte

Add 1 to byte for even value

Divide by 2 to get word length

Read datato D10

Read complete

Receive data length low byte

Receive data length high byte

Receive data length in bytes

Receive data length in words

Initial Index Register

3]
o
(5]
6]
o
(8]
9]
[10]
o
®
®
[14]
{15}
6]
®
®
®
0]
o
o
®
4]
{05}

Initial Index Register

Tab. 5-9: Description of the ladder program (2) in fig. 5-14
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FX3U/FX3G Communication

NOTE

Convert received data and store in D2000-D2063
23 [FoR D200 ] ©
116 h118 k148
2a2—] | | { | [MOv  D10Z1 D210 1 O
[ROR D210 KB 1 ©
{wanD D210 HOFF D201 4 )
me 2 ) @
[MOv D021 D211 1 O
[RoL D2 K8 1 @
[waMD D211 HOFFOD D202 ] ©
{Wwor D20 D202 pzooozz ) @
[INC it 1 @
292 [MEXT T} @
Fig. 5-15: Ladder program (3)
Number Description
(1) For loop
(2] Split value
(3] Rotate data right
(4] WORD AND with hex FF
6 Increment Z1
(6] Split value
(7] Rotate data left
(8 WORD AND with hex FF
(9] Store converted value
(10) Increment Z2
(1] Next command

Tab. 5-10: Description of the ladder program (3) in fig. 5-15

The received data which are stored in the buffer memory of the FX3U-ENET module, the low and
high bytes are swapped. The program above converts the received data and store them in the

data register D2000-D2063.
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GX IEC Developer program with function block for reading D2000-D2063 from MR-MQ100

MCRead
Fr3UBatchReadh100_UDP
0—— HeadAddress " InitComplete ——InitOK
1—— ConnectionMNo OpenComplete ——0OpenOk
FALSE —— EnxistenceCheck ReadComplete ——ReadOK
1640402 —— LocalPortNo MCReadData ——ReceivedData
16#C0AB0002 —— RemlPAddress NoOfReadWards ——MNoOfRevData
16#0402 —— RemPortho MCReguestError ——MCRegErr
EnableConn_Read —— EnableCann MCErrarCode ——MCErCode
EnableRead_Read —— EnableRead CormmErrar ——CormmErr
16#A8 —— HeadDeviceCode CommErarCode ——CommErmarCode
2000 — ReadHeadAddress
B4 —— HeadMoOfDevices

Fig. 5-16: Ladder diagram Batch Read

Input variables Explanation

HeadAddress Head address of the FX3U-ENET module

Connection No

Connection number

ExistenceCheck

Set the usage of the destination existence check

LocalPortNo

Set the local station port number (h0402)

RemIPAddress

IP Address of the remote device station (192.168.0.2)

RemPortNo Port number of the remote device station (h0402)
EnableConn Open the communication connection
EnableRead Start the MC Protocol batch read command

ReadDeviceCode

Set the device type (A8 — D-register)

ReadHeadAddress

Set the start device address (2000 — D2000)

ReadNoOfDevices

Set the number of devices (64 — D2000-D2063)

Ouput variables

Explanation

InitComplete

Initialization procedure completed

OpenComplete

Connection status

ReadComplete

MC Protocol Batch Read command completed

MCReadData Device Array with read data

NoOfReadWords Number of data words read in MCReadData array
MCRequestError MC Protocol error occurred

MCErrorCode MC Protocol error code

CommeError Communication error occurred

CommeErrorCode Communication error code

Motion controller MR-MQ100
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GX IEC Developer program with function block for writing D3000-D3063 to MR-MQ100

M C it
FX3UBatch¥WriteMQ100_LUDP
0—— HeadAddress = InitComplete ——InitQk
J—— ConnectionNa OpenComplete ——CpenDK
FALSE—— ExistenceCheck WriteComplete ——4riteOl
16#0403 —— LocalPorthlo MCReguestEror ——MCRegEmr
16#C0AB0002 — RemlPAddress MCErrorCode ——MCEnCode
16#0403 — RemPartMao CommErrar ——CarnmErr
EnableConn_Write —— EnableConn CommErrorCode ——SendErCode

EnableVrite_\Write —— Enable\Write
16848 —— WiiteDeviceCode
3000 —— WrteHeadAddress
B4 —— WriteMoOfDevices
Send Data—— MCWriteData

Fig. 5-17: Ladder diagram Batch Write

Input variables

Explanation

HeadAddress

Head address of the FX3U-ENET module

Connection No

Connection number

ExistenceCheck

Set the usage of the destination existence check

LocalPortNo

Set the local station port number (h0403)

RemlIPAddress

IP Address of the remote device station (192.168.0.2)

RemPortNo Port number of the remote device station (h0403)
EnableConn Open the communication connection
EnableWrite Start the MC Protocol batch write command

WriteDeviceCode

Set the device type (A8 — D-register)

WriteHeadAddress Set the start device address (3000 — D3000)
WriteNoOfDevices Set the number of devices (64 — D3000-D3063)
MCWriteData Device Array with write data

Ouput variables

Explanation

InitComplete

Initialization procedure completed

OpenComplete

Connection status

WriteComplete

MC Protocol Batch Write command completed

MCRequestError MC Protocol error occurred
MCErrorCode MC Protocol error code
CommeError Communication error occurred
CommeErrorCode Communication error code
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6 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.
6.1 Sample project creation with MT Developer2

() New project creation

New Project |

U Type Start MT Developer2 and create a new

EPETI project with CPU and OS Type selected as
) shown left.

05 Tvpe :

|swe-svzzqw |

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

P MELSOFT Series MT Developer2 (Unset Project) - [System Structure]
Project Edt  Convert View Onine Option Tool Window Help

B G.E .
DABEX ~» | fdZC00E. BN N TH.
Project x| M |
= [l 5vstem Setting
Basic Setting
System Structure
F3 High-speed Reading Data
¥ Optional Data Monitor
= # Servo Data Setting
{7 Parameter Block
.,Servuoeta
=] Servo Parameter
I3 Limk Output Data
= S Motion SFC Program
152] Motion SFC Program Manager
Motion SFC Parameter
Motion SFC Program
—.EstoProqam
K Mode Allocation
Servo Program
+ T4 Mechanical System
& CamData
7 | Labels
7| Structured Data Types
+ 7| Device Memary

[MR-MQI00 S¥22  Host Station

Motion controller MR-MQ100
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Project creation

Sample project creation with MT Developer2

Amplifier Setting @

Amplfier Type Axis Mo,

[vR-13:8 S|l S =E=

External Signal Input Setting | - Allowable Travel during Power-OFf
 Ampifier Tnput Tnvalid Al il

" Amplifier Input Valid 10 Revolution {0 to 8191 )

S

Q@ Servo Parameter Setting

Ok | Cancel |

L

[l 5vstem Structure | ff SSCHET Structure ®, Servo Data

Fixed Parameter/HPR DatafJ0G Operation Data Lisk
Double-clicking the set value shifts to the setting screen.
Axis 1
LUnik Sekting PLS
Nurnber of Pulses/Rew. 262144[PL3]
Travel Value/Rev. 20000[PLS]
Backlash © 0[PLS]
Fixced
Upper Stroke Limit 2147433647[PLS]
Lower Stroke Limit -2147483648[PL5]
Command In-position 100[PLS]
. Chrl. 10x Mulk, For Deg. -
HPR. Direction Reverse
HFR. Method Data Set Type 1
Home Position Address 0[PLS]
HPR Speed -
Creep Speed
- Travel ifter Dog
mm Parameter Block Setting
HPR Retry Function
Dwell Time At The HPR Retr
Home Pasition Shift Amount
Speed Set at Home Pos, Shift
Torgue Limik at Creep Speed -
Operation For HPR, Incompletion Exec.5v.Prog.
JOG Operation JOG Speed Linit Yalue 20000[PLSsec]
Data Parameter Block Setting 1

System Structure Settings

Double-click the amplifier icon (SSCNET
Structure) to confirm the set amplifier type
is correct.

Ifany /O are wired totheamp, suchashome
orlimitsensors, select the Detail Setting tab
and set the External Signal Input Setting to
Amplifier Input Valid.

Servo Data Settings and Parameter Block

In the "MT Developer2 Project Window
Menu", double-click Servo Data to bring up
the "Servo Data" tab.

Edit the settings so that they match the
screenshot shown in the left figure.

"Travel Value/Rev." should represent how far the load moves for every rotation of the motor.
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Example V 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 x 5000.0 = 1 000.0 [um]

Fig.6-1:  Mechanical configuration of the
example

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

Fig. 6-2:  Stroke limits

13
—_— ! — i

I ] i

RLS

Stroke range

M (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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— 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.

Project %] [5|Parameter Block | b
51 B 1 _os_pmerorenent (522} T aenetow Block Lk
3 zpten st Dewil-cheking he set vl shfts ko the sfting sreen.
Eonic Sl
oo Sruchias Inkerpoliticn Accslestion  Decslerstion Gecuve Torquelenk Dacel Frocess  Allow o =t
u&:rgm... e Gontrol Unk el Tine Twwe e | e an 5106 et
i rg 1 LE | O00O0(PL 5] 1000 prriex | 1000 e ] 000{mec]  D{%] 300(%] [ ™ 100{PL5]
Wy cotonal Data Moror z P 200000(PLS5e] 1000(meec] LooOmsec] 1000(maec)  O['%] 0[] Cec. Fop 100{FL5]
PLE Module st 3 A P se] 000 1oofsec] 000(rasc]  0f%] 20f%) Dac, op 100{FL5]
{ae] Auromatic Refrash Satting List 4 MS, ZD0000(PL S50 ] 1000 e ] D] 000{mec]  0{%] 300(%] [T 100{PL3]
E 5 PLE 200000(PLE)sec] 1000{ms2c] 100 mse<] 000(meec]  Of%] Ho[) e, Sop 100{FLE]
L} A fPL se] 1000 isac] i(meec] 000(rasc)  0f%) 20{%) Dac, op 100{FL5)
7 PS O00O0(PL 5o ] 1000 reriex | 1000 e ] 000(ree]  0{%] 300(%.] Dec. i 100{PL5]
L] PLS 200000(PLSsec] 1000(ms=c] 1000 msec] 1000(maec)  O[%) Ho[w)) Dee. Sop 100{FLE)
L) A fPL se] 1000 100 rsec] 000(raec]  of%] 2] e, Sop 100{FL5]
10 PS TO0000(PLTomc] 1000] rrinec] 1000 e 1000(mne]  0{%)] 300(%] [T 100(PL5]
u PLE 200000(PLEsec] 1000{ms2c] 100 mse<] 000(meec]  Of%] 0[] e, Sop 100{FLE]
2 L4 00a0(PL5)sec] 1000(rraac] voo(meec] 1000(raec)  0f%) 200{%) Dec. Stop 100{F15)
13 MS TOOOO(PL Semc ] 1000 rreme] 1000 e ] 1000 e (L] 300(%] [T 100{PL5]
= | Snturnd Dsta Types 14 RS 200000fPLEsec] 1000(ms=c] 1000 msec] 1timeec] O] Hof] De<. Stop 10fFLE]
B | Bevicn Mermory 15 RS 0[P Ssec] 1000 rec] Lo0mees] 1oreac]  00%] w00 L) 100(FLE] I
1% PS TO0000(PLTomc] 1000] rrinec] 1000 e 1000(mne]  0{%)] 300(%] [T 100(PL5]
17 RS ZD0000(PLS5e2] 1000(msec] 1000{msac] 1000fmesc] (%) 300(%)  Dec. oo 100(RL5]
1w AL 0[P 5] 1000 ] L(meec] 1000(rdec)  O[%]) 200[%) Dec. S0 100{FL5]
L] PLS 00000(PLSsex ] 1000 rreex | LD00(reec] 1000(miec]  O[%] 300{%] Dec. Riip 100{PL3]
m ns. ZD0000(PLSse2] 1000(mwec] 1000(msnc] 1o00(meec) 0% 30(%)|  Dec.Son 100(RLS]
an As 0000FLSfsec] 1000 rrgec] Loomses] 1000 rrgec] %] (%] Dec. Rop 100(FLE]
E A3 IoK(PL s ] 1000 revec] Lio(mec] 1000(meiec]  0f%] H00{%) e, g 100{PL5]
-] As. ZD0000(PLS5e2] 1000(msec] 1000{msac] 1000fmesc] (%) 300(%)  Dec. oo 100(RL5]
F2l PLS 200000(FL5sec] 1000(meec] 1000{msec] 1000{meec] %) 300{%] () 100{FLS]
= 55 TP s ] 1000 ] 1ooofrmec] 1000(reec]  0f%] 20(%) e, Sop 100{FL3]
% 53 Z00000(FLSsne] 1000 msec] L000(mene] o0{msec]  0{%) 300(%] D, Sop 100(FLS]
Fid RS 200000(FL5}sec] 1000fmeec] Lo00{msec] 1000fmeec] o) 300{%] Dec. Sop 100{FLE]
= (5t IK(PL s ) 1000 revec] Lio(rec] 1000(miec]  0f%) 200{%) e, g 100{PL5)
= M5 O00O0(PL 5] 1000 reriex | 1000 e ] 000{mec]  D{%] 300(%] Dec. i 100{PL5]
= PLS 200000(FL5sec] 1000(meec] 1000{msec] 1000{meec] %) 300{%] () 100{FLS]
3 A P se] 000 1oofsec] 000(rasc]  0f%] 20f%) e, Sop 100{FL5]
® M5 ZO0000(PL S50 1000] o] 1000 e 1000(miec] 0{%) 300(%] [T 100{PL3] |:'
4| (I

Speed * Speed limit value

Rapid stop cause occurrence

i Positioning !
i speed setin
i theservo !
program
» Time
Real accele- | ip. <« Real rapid stop
ration time 55 " i deceleration time
— ™ Setrapid stop
f;?:ﬁ?rfe ideceleration ! P
‘time o
—» <+— Real deceleration time
-

Set deceleration time

Fig. 6-3:  Time diagram for setting of parameter blocks
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NOTE

@ Servo Parameter Settings

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

%% MR Configurator - MTD2 - (Unset Project)
Project View Setup Monitor Alarm  Diagnostics Parameters Tost Advenced funcion Pooidois Help

DwHS | BfaR c@BoE

B4 | = ¥ Multi-auis Parameter Setting = EIL
" (Unset Project) I
4 & “demm.comgwamn st Basic setting I Gain/Filter ] Extension setting |
ulti-ziis display all
= Mult-ausiz parameter S| s e L
-] Current axis[Axis1] i) R SRR
Edff] Asist MR-J3.B el O RO FEEOetaE PN

PAOZ [*ABS | Absolute postion detection system
PAD4 |*AOP1 | Function selection A-1

Setup

Parameter

Lo T PADS |*FEF  |For sefting
PADE  ACMX For ma setting
PAOT | *COV For r sefting

PADS [ATU | Auto tuning mode
P&0g RSP &Uto tuning response
PA10 | INP In-position range pulse cmd unit
P&11|TLR  |For setting %
PA12 TLN For manufacturer setting %

PA14[*POL | Rotation direction selection
PA15 *ENR Encoder output pulses pulsefey
PA1E *ENR2 | For manufacturer setting
PAAT |*MSR  |For setting
PA1E | *MTY¥ | For setting
Double click item to display detailed description.
Target axis No.. Axis1 Axis one write [ Write | Verify | Asis one read Paramater copy

Setto default | oK Cancel
I ——

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

® PAO4: 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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() 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

Mo, | Frogram Name \

Mation SFC Pragram Program Capacty| _ Seleck &l
& Used Ok
" Unused

1+ Show Existing Snly
" Show All Pragrarn

% Order by Number
 Order by Name

New
Create & new Motion SFC program,

Rename
[ | Rename the existing Mation SFC pragram,

Delete
Delete the existing Mation SFC program,

Number Replace

Replace the existing Mation SFC pragram Mo,
(Replace with designated number and renumber. )

Batch Copy

]
oA
]

- EBiakch-copy Motion SFC program.

] {Inside project | From other project)

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

i~ Cont. Transition Ct.

Mo, | Frogram Mame

| Auto, | Trans, | END

| Executing flag | Execution Task

{Mormal Task Common)

[s =

NI Inkerrupk setting———
Mo T[1s
[ ST W
Mz I110
Fiz [T
M4 1
Cis 113
Mis T 114
C1z  [Ciis «

11 Auds JOG

Ves Nathing

Mormal

"]

Cancel

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 Project creation

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

ﬁ MELSOFT Series MT DeveloperZ? ...project_Q170MCPUYSample project’1_axis_movement - [Motion SFC 1]
J Praoject  Edit Find/Replace  Comwvert View Onlne Debug  Option  Tool Window Help

| TERG.

% .o

!o;-'

St B R |fowrecanseor ] ATmin| @ Q.

| ABEX s | @i Z "R E,

EE EXs T EE. | IR0 OO EE SN

Project

# x| SoMotionsFC 1 |

E& 1_axis_movemnent (SW22)
EI. Syskern Setting

Elg Servo Data Setting

I:—]a; Motion SFC Program

B-

#-[K] Servo Program
[]---ﬁ& Mechanical System
----- ¥ Cam Data

I:I---i] Device Memary

1 Axiz 0G
ﬁ Basic Setting

Swstem Structure

- SSCHET Structure

- FF] High-speed Reading Data
ﬁl Optional Data Monitor s

-5+ PLC Module List s
----- 12| Automatic Refresh Setting List

SET M2042

----- 5] Parameter Block

----- ‘ w, Servo Data

----- 7| Serva Parameter
...... I3 Limit Qutput Data

c o
Axiz 1 mady?
M2415

--{/13) Motion SFC Program Manager
g Mokion SFC Parameter

Labels K 1:Raal

Struckured Data Types 1 INC1
Axis 1 20000 ns

Spasd 20000 AS =mc

c o
Axis 1 rady?
Mz415

K 2:Real

1 INC-1
Axiz L -20000 A=
Spaad 20000 PSS =

Step | Description

53 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.

5h Double-click the F-block, enter "0" for the program number. Next, press Enter or click the Edit button. In the Program Editor window,
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

5c | 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.

5 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

9 |and dragging to the next box.
Tab. 6-1: Detailed procedure for preparing the SFC program
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Project creation Sample project creation with MT Developer2

(6 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 Edit  FindfReplace  Convert  View Online Debug  Option  Tool ‘Window Help

J‘"jH\:.1V|JE|'}Ei.ﬂ@(ﬁ)éﬂu‘ﬂnﬂﬂﬁ.mmmww EE T IEEN

EFLT B TERie. wkE sk s IO SO EEE FEE S 5.
1l 5vstem Structure | §f SSCHET Structure| ®, Servo Data S5 Motion SFC 1 | 4bx
Batch — | Sl s sire [ ] a

conversion Eﬁasi[ Setting

System Structure

SSCNET Structure |
i ;I\ High-speed Reading Data

- -B¥) Optional Data Monitor

] PLC Module List

" g Automatic Refresh Setting List
(= Servo Data Setting

i) Parameter Block

- &, ServoData
i+ Servo Parameter
- Limit Output Data

=-3o Mation SFC Program

()
Allzxaz = on
SeT 2082

2] Motion SFC Program Manager
i Motion SFC Parameter T o
=I5 Motion SFC Program Axis 1 rady?
: nas1s
e Servo Program
(- 3%3 Mechanical System |
woigf Cam Data
"] Labels 1Rl
7] Structured Data Types 1ome-1
(-7 | Device Memor Aske 2 20080 Lt
¥, Spaad 20000 RS mc
© @
Axie 1 uady
za1s
K 2Rl
Output e

xiz i -20000 ns

screen \ Spasat 20000 s e

program (control code) coupling. .
& program (text) couping, .

IFJFS program (text) coupling. ..

Liniting program of Mation SFC, FjFS and G have completed successfuly.
-~ Ertor: 0, Warning: 0

L

5
1l x

[ 5

below.

e
o =

[orim charepcre 3]

= ISUBRWM(WZZl . -
5 [l Srstem Settry [ranere J
o et

Hgh-sgd Psandeny Dl " |
iy cptenal it Herer T
PLE Modle it BT &

3] Parmeter o, Covectrg remtace EE ooy th
Q-.m.m. L RN e (S T e o ] = —
(e

I3 Limk Cootpe Dt Lk
=1 S Molien SFC Pronpam

5] Metion SFC Progeam Manage: ® o kel dnting —
otion 51C Paramster i | Tapetmemory [ mnmmeney =]
0 Maotion SFC Program ey
bt s seectin | Pevice dota |
— psreter + o | et Al | et er |

Tagstmemery [y e =

| Brctureed Dot Trims
21 | Bavic Memtary

f

[Bubgas

-
Ivlx

srogran (et couple..
IS program (test) cougdng...

of Matian SAC, FIFS and G by
- Earoe: 0, Warrarog: 0

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

]

T

f T T T T Finw W e e b S T T 50 awa
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Sample project creation with MT Developer2 Project creation

Please refer to the "Writing project to the Motion controller” section of this quick-start guide for
further details on writing/reading programs (section 6.2.2).

@ Enjoy your program!
Cycle the power supply of MR-MQ100 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 MR-MQ100 front
panel.
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Project creation

Additional procedures

6.2

Additional procedures

6.2.1 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)
) | O 5°l°ct Project - Open Project”. The "Open
Project" window appears.
v Fokier Path
[Crioosanents ard Sattnorademstr sty Donmarts o | (@ Enter the folder (drive/path), where the
werksaca Projet st workspace is saved, in the Folder field.
i_ﬁ 1 ;-l‘_b'ul i_u_',l . irn- !
;';",Jw o :” _m:.hm P Lt e ® Double click Workspace in the "Workspace/
ﬂ Q™ DIV PI'OjECt LiSt".
@ Select the project data. Details of the speci-
fied project data are displayed in the
| "Project Name" and "Title" columns.
: (® Click the Open button.
o
6.2.2 Writing project to the Motion controller
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 controller internal memory.
Operating Procedure (MT Developer2)
@ Select "Online" - "Write to CPU". The "Write to CPU" screen appears.
IO | O Select Program memory as target memory
e s to write to.
o oot (® Click on Parameter+ Program to select the
o data to be written.
g At @ Click the Execute button.
et + g | st | e When a password is registered, the Pass-
i i = word Check dialog box appears.
' - N When program write is to be executed, a
message appears if there are programs that
i s have not been converted.
Bkt fopatn [ '!... dn Yo
6-10 S MITSUBISHI ELECTRIC



Additional procedures Project creation

x | ® Thescreen on the left appears if the motion
The motion CPU s in the RUN mode. controller is in RUN mode.
Vi st execing he renete STCFT Click the OK button.

‘Warning :
A ;;heoudmlofﬂ’Uuibesbupped.Pbaseuecdea‘lumrﬁnm
ety.
- When the PLC ready flag (M2000 or M3072) is being automatically
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.
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Project creation Additional procedures

6.2.3 Monitoring function

Operating Procedure

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

P MELSOFT Series MT Developer? ...en

Project Edt Convet Yew Orine Io
bRy ([ Geea.
DXAEEX -~ ="

(@ Monitor is started.

L EErT U

1) e e s r—lﬂﬂ

&.UNHE
ﬁﬁﬂﬂ[

® 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 Value Enlarged Manitor - MT Developer? C:\Documents and Setting

EEMEARS.SEH =Y

Il Current Value Enlarged Monkor 1 Change ltem | 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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Additional procedures

Project creation

6.2.4

Device monitoring and testing

Operating Procedure (MT Developer2)

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

The "Device Entry Monitor" screen appears.

t_(}1 UML) Sample project’|1_axis_mavement

T edm b

Brojct  dt ..
EETTENLLATE

|AXEEX S AEERBE,
¥

s3] |nmrm=w

5 Lt Cutput Dk

= Motion SFC Program.
® | Fomar |

(ol
ENG
lll-=005
Lallle=7

£ LBEG
ENG
(gl =5
(gl =

[ Datalype
ClEtR I

(gl i)
I 4 B Flost(F)

16 Ponts

[ v 0, Warming: 0
[+ Batch Cormersion End : Error: 0, Waming: 0 -
wl

[Cutans LES
[ brcgram ftest) ceuping [ |
[FIFS program (lest) coupleny....

Mation SFC, FIFS

(® 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

Set

[ (¥ Device

] o= [,::',';.:: =

<=z | © Double-click the value of the Device to be
tested. The "Device Test" window appears.

@ Click Set or Reset to test the selected bit

<Bit Device >
CxpR) CF
COVPY)  Cism

(ol ]  USEN\G
Cow  USENG
Cisb CllEEzG
Co# € UG

" USED\G
 UsElls
©IzE2G
(ol =<c

&t £ wiord

—Word Device

- DataType
£ 116 BiE Tt
) 32 6k Ity
| 64, Bit Floati)

Write i
-32768 to 65535
H 0 toHFFFE

wirite Data: |

Write Data

device or Write Data to write a value into
the selected register.
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Flying Saw application Application Example for MR-MQ100

7 Application Example for MR-MQ100

7.1 Flying Saw application

7.1.1 What is a Flying Saw?

In a flying saw web-cut application, the material to be cut is fed on a continuous conveyor that is driv-
en by an open-loop motor. The saw is mounted on a carriage under servo control that runs parallel to
the conveyor. The saw accelerates to meet the velocity of the material to perform the cut at the correct
location. When the cut is complete, the saw rapidly decelerates and moves back to the starting po-
sition to begin the next cutting cycle. This results in equal length pieces of material being fed to the
next machine process.

Flying saw applications don't always involve a saw and can be utilized in a variety of industries for:

Steel/paper cutting
Wood machining
Drilling/embossing

Filling/sorting

There are 2 typical types for starting of the synchronisation:

@ Cutting length control

An encoder on the material registers the material speed and position of the production process.
Alength calculator calculates equidistant lengths in the controller and generates a start signal for
the synchronising process. The advantage of cutting length control is that no cutting marks are
required on the material.

Cutting mark control

A sensor registers the cutting marks present on the material. This sensor signal is processed as an
interruptin the drive and starts the sawing process. This method is used if there are cutting marks
on the material which have to be referred to, e. g. when using printed materials.
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Application Example for MR-MQ100 Flying Saw application

Servomotor

Sensor 1
for mark .
detection i

Diameter of
encoder wheel >

Master
encoder

Fig. 7-1: Typical construction of a flying saw

Speed ratio
A

Returning

P Master

Dwell  Accl. Sychronous Dec.
cutting area

Fig. 7-2:  Relationship between speed ratio of the Master axis and the slave axis
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Flying Saw application Application Example for MR-MQ100

7.1.2

713

Machine parameters

Servo motor Mechanical

O gear ratio

Encoder
resolution

Ball screw
pitch

Fig. 7-3:  Mechanical construction of slave axis controlled by servo drive

Data of the mechanical construction with the slave axis:

- Encoder resolution: 262 144 p/rev
- Mechanical gear ratio: 1:1
- Ball screw pitch: 10 mm

Fixed parameter settings:

— Number of Pulses/Rev.: 262144x1 = 262 144 [PLS]

— Travel Value/Rev. : 10 mm = 10000.0 [um]
Diameter of . Fig.7-4:  Mechanical construction master axis
encoder wheel ’ with external encoder

Master encoder

Data of the mechanical construction with the master axis

— Diameter of wheel: 50.93 mm
— Circumference: 5093 mmx =160 mm
- Encoder resolution: 2 048 pulses/Rev.

— 2048 x4 =8 192 edges/Rev.

Configuration

1 x MR-MQ100
1 x MR-J3-CIB with MR-J3 Motor
1 x External incremental Encoder (Open collector/Differential line driver)

1 x External sensor 24 V for mark detection
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Application Example for MR-MQ100 Flying Saw application

71.4 Software

The powerful programming tool MT Developer2-MQ and MR Configurator helps you to setup, pro-
gram, tune and easily monitor your system.

System Structure

vl External encoder will be set
active to follow the line speed.

Pulse generator/
Synchronous encoder

One MR-J3-_B can connected.
The axis no. rotary switch must

Home Position
Return Data

be set to 0.
bxis 1
Unit Setting mm
Mumber of PulsesiRey. 262144[PLS]
Travel Value/Rev. 10000,0[pm]
) Backlash Compensation 0,0[pm] Electronic gear to adapt the
Fixed Paramet er — K b
Upper Stroke Limit 214748364, 7[Lm] mechanical construction to the
Lower Stroke Limit -214748364, 8[um] Servo system.
Command In-pasition 10,0[pm]
Sp. Chrl. 10x Mult. For Deg.
HPR Direction Reverse
HPR Method Diag Cradle Type Home Position Return method
Home Position Address 0,0[pm] can be set according to the type
HPR Speed 1000, 00[mmfmin] needed.

Creep Speed

Travel aFter Dog

100, 00Cmmymin ]

Parameter Black Setting

1

HPR. Retry Funckion

Invalid

Dwell Time At The HPR. Retry

Home Position Shift Amount

15000,0[um]

Speed Set at Home Pos, Shift

Tarque Limit sk Creep Speed

HFR. Speed

Oper ation For HPR Incompletion

Exec.5v . Prog.

JOG Operation
Data

J0G Speed Limit Value

200, 00Cmm;min]

Parameter Block Setting

1
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Flying Saw application Application Example for MR-MQ100

Mechanical System:

Synchronous encoder
connected at the line shaft.

Spindle gear must be set
corresponding to the en-
coder resolution and motor
movement.

Smoothing clutch is set to
have a smooth movement
for the synchronisation.

Auxiliary spindle gear ratio
must be set equal to main
spindle gear ratio.

Ball screw output module
is used for the real servo

Virtual motor is used for the motor.
linear movement back to the
start position.

Calculation of spindle gear ratio based on pls/mm:

Motor:  Fixed parameter: Number of Pulses/Rev.: 262 144 [PLS]

Travel Value/Rev. : 10 000.0 [um]

Encoder: Wheel circumference: 160 mm
Encoder resolution: 2 048 pls/rev x 4 =8 192 pls/rev

The gear ratio input G = Motor / Encoder is calculated according the following formula:

_ (262144 [pls]) /(10 [mm]) _ &
© (8192 [pls])/ (160 [mm]) 1

Mechanical Parameter Setting

Gear Ratio Input Axis Side Tooth Count @
Gear Ratio Output Axis Side Tooth Count 1
Rotation Direction Forward
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Application Example for MR-MQ100

Flying Saw application

7.1.5

Variables
Variable Function
PX0 Mark sensor
PX1 Cutting Cmd
PYO Home position return complete
PY1 Cutting
MO Clutch ON/OFF Cmd
M1 Clutch ON/OFF Status
M2 Clutch Smoothing Status
M3 Phase compensation Cmd
True = Sensor Control
M10
False = Length Control
D6000 Clutch Mode
D6006 Phase compensation advance time
D6008 Phase compensation time constant
D6010 Phase compensation amount monitor
D6020 Clutch Slippage Dev.
D6022 Clutch Slippage Range
D6030 Speed of Virtual motor V1
D4000 Wheel circumference
D4002 Encoder resolution
D4004 Synchronous moving distance [mm]
D4006 Distance sensor to start [mm]
D4008 Cutting length [mm], PYO1 ON
D4010 Cutting On distance [mm], PYO1 OFF
D4100 Line speed [mm/s]
#0 Encoder pulses per mm [pls/mm]
#2 Moving distance [pls]
#4 Distance sensor to start [pls]
#6 Cutting length [pls]
#8 Cutting on distance [pls]
#10 Temp. value calculation of line speed
#12 Temp. value calculation of line speed
#14 CAM switch ON addr. PY01
#16 CAM switch OFF addr. PYO1
#20 Mark detection counter
#22 Backup actual encoder value
Tab. 7-1:  Variable definition

Phase compensation

The phase compensation advance time (D6006) is set according the formula below:

Advance time = System delay time + 1/PG1 (Model gain of Servo amplifier)

D6006

1088 [ps] + 1/150 [s]
1088 [us] + 6 667 [ps]
7 755 [ps]
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Flying Saw application Application Example for MR-MQ100

7.1.6 SFC Program

7~ )
| main
- Main (0):
Main program for setting the initial
P values and setting servo on command.
£ Imitial values .
Ba0DOL-K160 SFC Parameter:
Jf Circumference Encoder wheel
D4002L=KZ2048*4 // Sncoder resolution Normal Task
F0L=D40DZL/D4000L 7/ Encoder Pulse/mm Autostart: Yes
D4004L=100
J# synchronous moving distance [mm]
D4006L=21
/# Distance Sensor to start [mm]
D4008L=100
Jf Cutting length [mm], PYOL ON
D40L0L=20
// Cut On distance [mm], PYOL OFF
DE030L=25000

S Return Speed of motor Vi

S/MARK DETECTION SETTING
F7ILIL=HD //Registration code
F7HL4LEHO //Reégistration code
F7HLELEHO  //Registration code
F7OLELEHO  S/Registration <ode
F5E95m0 )

S/ Reset mark detection counter

J/Phase compensation ; PGL=1SQ
DEQO6=K7755 // L08Bus +(1/PGl)*1eé
D500E=KL00

SET M3

RST M2043 // wirtual Mode OFf

DED
f; c]utch Mode: Address mode 2

4/ Smoothing Clutch
DE020L=100000

DE022L=1000

SET M0 //Clutch on command device
Sfoutput initialization

RET PYD

RET PYL

SET M2zD42 //Serve ON

EI // Emable Interrupt

” HomePosReturn ‘l

e 991 |
NOP

IF_ 1] )
SET PYD //Home completion

F{MARK DETECTION SETTING

F7OL2L=H414D434D //Registration code
F70L4L=H45444B52 //Registration code
F7OLEL=H54434584 //Registration code
F7OLEL=M41544144 //Registration code

£7920=1 //Mark detection signal device
#7921=0 //Mark signal compensation
¥7922=4 //Latch data type (4=Encoder)
F7H23=1 //Mark detection axis number
#7930=0 //Mark detection mode (cont.)

SET M2043 //Real mode to Virteal mode

e 1]
A virtual mode?
M2044

IFEL

s 2] B

/f contrel Mode selection

// sensor/Mark or Length Centrol
H10

”Sensorcontru1 “

LengthControl ”

Fig.7-5:  SFCprogram Main (0)
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Flying Saw application

HomePgsRaturn

6 0]
f/servo ready flag ON AND Start accept

flag OF
M2415° IM2001

HomePosReturn (1):

Execution of the Home position return
function.

SFC Parameter:

Normal Task
Autostart: No

K 0 : Real ]
1 ZERO
AXis 1

e 9
ffservao ready flag ON AND Start accept
flag OFF7
MZ4L15°1MZ001

(18 1 : Real ]

1 ABS-1
Axis 0,00 pm
Spead 1000,00 mm/min
e 9
f/servo ready flag ON AND Start accept
flag OFF7

M2415° IM2001

/ Caluclation of Tine speed [mm,s]
#121L=D1120L -#10L
#10L=D1120L

D4100L=L0MG (FLOAT (#1210 1%1125.1

/ (FLOAT (#0L) 1)

END
LS
i
. DataCopy DataCopy (2):
b Program for calculation the line speed of
the material.
F 200] SFC Parameter:

Event Task: 0.8ms Cycle
Autostart: Yes

END

Fig. 7-6:

SFC programs HomePosReturn (1) and DataCopy (2)
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Flying Saw application Application Example for MR-MQ100

SensorControl (10):

e 1 Program for synchronisation of the
servo to encoder using the mark
detection function.

SFC Parameter:

Pl
"{ Normal Task
Autostart: No

IFB1

[c 30] |
PX1 // Cutting active 27 [

[F 14] [F 13]
#20=#8598 #8838=0
/{ Backup Mark detection coumter /¢ Reset mark detection counter

J/ Copy Input Length value to imternal

device
#2L=D4004L"#0L

/{ Sync. distance [mm] * PLS/mm
#41 =D400EL*#0L

S/ Sensor To start [mm] *= PLS/mm
#EL=D400SL*#0L

/{ cutting length [mm] * PLS,/mm
#EL =D4010L*#0L

/i cutting distance [mm] = PLS/mm

[c 10] P1
// Detect a mark?

/f mark detection counter increased - o
S/ =» New mark detected

/f New mark AND Pos. Omm AND InFos.
(#8898 1=#20)* (DOL==0) *M2402

[F 12]
DE0OZL=#8912L+#4L //Clutch on address
DEO04L=DE002L+#2L

J/Clutch of f address

#14L=#89121 +#6L
J/ CAM switch PYD1 ON address
#16L=#14 +#8L
/ CAM switch PY01 OFF address

[6 12]
M1 //wait for clutch on

[6 11]
M1 //wait for clutch off

[
/{5moothing clutch compl. AND IMPOS.
M2*M2402

[K4002 : virtual ]
1 INC-1

Axis Fi # 2 PLS
Speed D 6030 PLS/sec
P.B.

[6 99]

4 P1

Fig.7-7:  SFC program SensorControl (10)
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Application Example for MR-MQ100 Flying Saw application

LengthCentrol ] LengthControI (11):
Program for synchronisation of the servo
to encoder fixed length without mark

tF 119 detection function.
//MARK. DETECTION SETTING .
F70L2L=-H0 //Registration code w
#7914L=H0 //Registration code
F79LEL=HO .f’/n:gistratiun code Normal Task
#7918L=H0 //Registration code Autostart: No
F8B98=0

f/ Reset mark detection counter

_{ r1

s 30]
PX1 /f Cutting active 77

IF 111
F22L=D1120L
// backup actual encoder value

DEOO2L=F22L+#4L //Clutch on address
DEO0O4L=DEO02ZL+#2L
//Clutch off address

FleL=FIZL+F6L

f// CAM switch PYD1l ON address
FLEL=FLIL+PEL

// CAM switch PYD1 OFF address

[ 12]
ML //wait for clutch on

[c 11]
M1 //wait for clutch off

e 221
fp:’Snnuthing clutch compl. AND Im_posit
ion

MZ*M2402

[ks002 : virtual ]

1 INC-1
Axis 1, # z PS
speed D 6030 PLS/sec
P.B. 2

& 99]

NOP

{ 1

Fig. 7-8:  SFC program LengthControl (11)
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Exterior Dimensions Appendix

A Appendix

A.1 Exterior Dimensions

Unit: [mm)]

With battery (Q6BAT) Without battery

3 100000000000000000 L“E )”“‘“”‘( | "m%%
Aﬂﬁ“ﬁ“"“ vRULL vRULL

POWER POWER
D —{@h— —d@>—

ssssssssss RESET STOP RUN

A

PERIPHERAL I/F
PERIPHERAL /F

vuuuuuuulu ]
[eo}
= IR LT o 3
nooonHnoon 1
000000000
I -
. 135 4.6 . R
Fig. A-1: Dimensions of MR-MQ100
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Appendix

Troubleshooting

A.2 Troubleshooting

Thefollowing flowcharts show the contents of the troubles with the motion controllers classified into
a variety of groups according to the types of events.

Error-occurrence description

"POWER" LED turns off

(@) "Flowchart for when "POWER LED" turns off" I

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

| "A00" displays on 7-segment LED

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

(c) "Flowchart for when "A00" displays on 7-segment LED" I

A

| "AL" — "LO1" displays on 7-segment LED

(d) "Flowchart for when "AL" — "LO1" displays on 7-segment LED" I

"AL"' — "A1" — "[O0" displays on
7-segment

| "BTO" displays on 7-segment LED

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

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

| "..." displays on 7-segment LED

Servo amplifier does not start

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

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

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

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

Fig. A-2: Troubleshooting flowchart for MR-MQ100
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 controller
MR-MQ100.
A-2 S MITSUBISHI ELECTRIC



Internal devices

Appendix

A.3

Internal devices

NOTE In all following tables the unusable areas of the internal devices are marked with grey colour.
()
Real mode Virtual mode
Device No. Device Name Device No. Device Name
Mo User device Mo User device
to (2 000 points) to (2 000 points)
M2000 Common device M2000 Common device
to (320 points) to (320 points)

M2400
to

M3072
to

M3200
to

Axis status
(20 points x 1 axis)

Common device (Command signal)
(64 points)

Axis command signal
(20 points x 1 axis)

M3220

to

M12287

User device
(4 972 points)

M2400
to

M3072
to

M3200
to

M4000
to

M4640
to

M4800
to

M5440
to

M5488
to
M12287

Common device (Command signal)
(64 points)

Axis status
(20 points x 1 axis)

Axis command signal
(20 points x 1 axis)

Virtual servomotor axis status
(20 points x 8 axes)

Synchronous encoder axis status
(4 points x 1 axis)

Virtual servomotor axis command signal
(20 points x 1 axis)

Synchronous encoder axis command
signal
(4 points x 1 axis)

User device
(2 704 points)

Tab. A-1:

Internal relay list

Motion controller MR-MQ100
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Appendix

Internal devices

D640
to

D704
to

Control change register
(2 points x 8 axes)

Common device (Command signal)
(54 points)

Real mode Virtual mode

Device No. Device Name Device No. Device Name

Do Axis monitor device Do Axis monitor device
to (20 points x 1 axis) to (20 points x 1 axis)

D640
to

D704
to

Control change register
(2 points x 8 axes)

Common device (Command signal)
(54 points)

D800 User device D800 Virtual servomotor axis monitor device
(7 392 points) to (10 points x 8 axes)
D1120 Sythronous encoder axis monitor
device
to (10 points x 1 axis)
D1240 Cam axis monitor device
to (10 points x 1 axis)
to User device
(6 632 points)
D8191 D8191
Tab. A-2: Dataregister list
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Appendix

Real/virtual mode common

Device No.

Device Name

#0
to

User device
(8 000 points)

#7912
to

Mark detection setting device
(88 points)

#8000
to

#8640
to

#8896
to

Motion error history device
(96 points)

Monitor device 2
(20 points x 1 axis)

Mark detection monitor device
(320 points)

Tab. A-3:  Motion register list
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Internal devices

Common devices (M)

Common devices (Command)

Device No. Device Name Device No. Device Name
M2000 PLC ready flag M3072 PLC ready flag
M2001 to Start accept flag M3073 Speed switching point specified flag
M3074 All axes servo ON command
Real mode/virtual mode change request
M3075 (5v22)
M3076 JOG operation simultaneous start
command
_ Motion error history clear request flag M3077 Manual pulse generator 1 enable flag

M2051

M2054

M2061 to

M2128 to

M2240 to

M2101 to

Tab. A-4:

Manual pulse generator 1 enable flag

Operation cycle over flag
Speed changing accepting flag

Synchronous encoder current value
changing flag

Automatic decelerating flag
Speed change "0" accepting flag
Control loop monitor status

Common devices (M)

M2038 Motion SFC debugging flag M3080 Motion error history clear request flag
M2039 Motion error detection flag
M2040 Speed switching point specified flag
M2041 System setting error flag
M2042 All axes servo ON command
Real mode/virtual mode switching
M2043 request (SV22)
Real mode/virtual mode switching status
M2044 (5V22)
Real mode/virtual mode switching error
M2045 detection signal (SV22)
M2046 Out-of-sync warning (SV22)
M2047 Motion slot fault detection flag
M2048 JOG operation simultaneous start
command
M2049 All axes servo ON accept flag

S MITSUBISHI ELECTRIC
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Appendix

Device No. Device Name

D704 PLC ready flag request

D705 Speed switching point specified flag request

D706 All axes servo ON command request

D707 Real mode/virtual mode switching request

D708 JOG operation simultaneous start command request
e

D710

D711 JOG operation simultaneous start

D712 axis setting register

D713

D714 Manual pulse generator axis 1

D715 No. setting register

D720 Axis 1 Manual .pulse geneltators. . .
1 pulse input magnification setting register

Tab. A-5: Common devices (D) (1)
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Appendix Internal devices

Device No. Device Name
D752 Manual pulse generator 1 smoothing magnification setting register
D753
Unusable
D754
D755 Manual pulse generator 1 enable flag request
D756
Unusable
D757

Tab. A-5: Common devices (D) (2)

Axis status Axis 1 Axis command signal Axis 1
Positioning start complete M2400 Stop command M3200
Positioning complete M2401 Rapid stop command M3201
In-position M2402 Forward rotation JOG start command M3202
Command in-position M2403 Reverse rotation JOG start command M3203
Speed controlling M2404 Complete signal OFF command M3204
Speed/position switching latch M2405 Speed/position switching enable command | M3205
Zero pass M2406 Unusable M3206
Error detection M2407 Error reset command M3207
Servo error detection M2408 Servo error reset command M3208
Home position return request M2409 External stop input disable at start command | M3209
Home position return complete M2410 M3210
FLS M2411 Ynusable M3211
RLS M2412 Feed current value update request command | M3212
External signals
Unusable M2413 Address clutch reference setting command® | M3213
DOG/CHANGE | M2414 Cam reference position setting command® | M3214
Servo ready M2415 Servo OFF command M3215
Torque limiting M2416 Gain changing command M3216
Unusable M2417 Unusable M3217
:I/\:;tr:?r:;néde continuation operation disable M2418 Control loop changing command M3218
M-code outputting M2419 FIN signal M3219
Axis status (Common device) Axis 1
Start accept flag M2001
Speed change accepting flag M2061
Automatic decelerating flag M2128
Speed change "0" accepting flag M2240
Axis status (Common device) Axis 1
Control loop monitor status M2272

Tab. A-6: Internal relays (M) - Common

@ |tis unusable in the real mode.
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Virtual Servomotor axis status Axis 1 Virtual Servomotor axis command signal | Axis 1

Positioning start complete M4000 Stop command M4800

Positioning complete M4001 Rapid stop command M4801
_ Forward rotation JOG start command M4802

Command in-position M4003 Reverse rotation JOG start command M4803

Speed controlling M4004 Complete signal OFF command M4804

Unusable M4005

M4006
Error detection M4007

External stop input disable at start command | M4809

M-code outputting M4019 FIN signal M4819
Synchronous encoder axis status Axis 1 :I‘; r::ahlronous G P BT R Axis 1
Error detection M4640 Error reset M5440

Virtual mode continuation operation disable

X M4642
warning
Axis status (Common device) Axis 1
Synch d t val
ync Tonous ?Dnco er current value M2101
changing flag

Tab. A-7: Internal relays (M) - Virtual mode

@ |t is unusable in the real mode.
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Axis monitor devices Axis 1 Axis monitor devices Axis 1
DO D640
Feed current value/ _ JOG speed setting
roller cycle speed (Virtual Mode) D1 D641
D2
Real current value
D3
D4
Deviation counter value
D5
Minor error code D6
Major error code D7
Servo error code D8
Home position return re-travel value D9
D10
Travel value after proximity dog ON o1
Execute program No. D12
M-code D13
Torque limit value D14

Data set pointer for constant-speed control [ D15

D16
Unusable

D17

D18
Real current value at stop input

D19

Tab. A-8: Dataregister (D) - Common

Virtual servomotor axis monitor devices | Axis 1 Cam axis monitor devices Axis 1
D800 Unusable D1240
Feed current value
D801 Execute cam No. D1241
Minor error code D802 D1242
Execute stroke amount
Major error code D803 D1243
Execute program No. D804 D1244
Current value within 1 cam shaft revolution
M-code D805 D1245
Current value after virtual servomotor axis D806 D1246
main shaft's differential gear D807 D1247
Unusable
Error search output axis No. D808 D1248
Data set pointer for constant-speed control | D809 D1249

Synchronous encoder axis monitor devices | Axis 1

D1120
Current value

D1121
Minor error code D1122
Major error code D1123

D1124
Unusable

D1125
Current value after synchronous encoder axis | P1126
main shaft's differential gear D1127
Error search output axis No. D1128
Unusable D1129

Tab. A-9: Data registers (D) - Virtual mode
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Internal devices Appendix
Axis monitor device 2 Axis Motion error history devices ::LT(SS 13
Servo amplifier type #8000 Error Motion SFC program No. #8640
Motor current #8001 Error type #8641

#8002 Error program No. #8642
Motor speed 48003 i:(ric;rNb;?ck No./Motion SFC list/Line No./ 48727
Command speed #8004 Error code #8728
#8005 Error occurrence time (Year/month) #8729
Home position return re-travel value #8006 Error occurrence time (Day/hour) #8730
(Real mode only) #8007 Error occurrence time (Minute/second) #8731
Error setting data information #8732
[Unsable  [erm |
Error setting data #8734
#8735
it is the last history on 0 times.
Mark detection setting devices Signal 1
#7912
Registration code to
#7914
Mark detection monitor devices Signal 1 Mark detection setting devices Signal 1
Mark detection data current monitor #8896 Mark detection signal allocation devices #7920
Number of marks detected #8897 Mark detection signal compensation time #7921
Mark detection settings verification flag #8898 Latch data type #7922
Mark detection axis number #7923

Tab. A-10: Motion registers (#)

#8912 o #7926
Latch data storage area 1 Latch data upper limit
#8913 #7927
#8914 #7928
Latch data storage area 2 Latch data lower limit
#8915 #7929
#8916 Mark detection mode #7930
Latch data storage area 3
#8917
#8918
Latch data storage area 4
#8919
to to
#8974
Latch data storage area 32
#8975

Motion controller MR-MQ100
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Internal devices

Device No. Device Name

SMO Diagnostic error

SM1 Self-diagnosis error

SM51 Battery low latch

SM52 Battery low

SM53 AC/DC DOWN detection
SM58 Battery low warning latch
SM59 Battery low warning

SM211 Clock data error

SM400 Always ON

SM401 Always OFF

SM500 PCPU READY complete
SM501 Test mode ON

SM502 External forced stop input
SM503 Digital oscilloscope executing
SM510 TEST mode request error
SM512 Motion controller WDT error
SM513 Manual pulse generator axis setting error
SM516 Servo program setting error
SM526 Over heat warning latch
SM527 Over heat warning

SM800 Clock data set request
SM801 Clock data read request

Tab. A-11: Special relays (SM)
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Device No. Device Name
SDo Diagnostic errors
SD1 Clock time for diagnostic error occurrence (Year/month)
SD2 Clock time for diagnostic error occurrence (Day/hour)
SD3 Clock time for diagnostic error occurrence (Minute/second)
SD4 Error information categories
SD5
to Error common information
SD15
SD16
to Error individual information
SD26
SD53 AC/DC DOWN counter No.
SD60 Fuse blown No.
SD200 State of switch
SD203 Operating state of CPU
SD210 Clock data (Year, month)
SD211 Clock data (Day, hour)
SD212 Clock data (Minute, second)
SD213 Clock data (Day of week)
SD290 Device assignment - Number of points assigned for X
SD291 Device assignment — Number of points assigned for Y
SD292 Device assignment - Number of points assigned for M
SD293 Device assignment — Number of points assigned for L
SD294 Device assignment - Number of points assigned for B
SD295 Device assignment - Number of points assigned for F
SD296 Device assignment - Number of points assigned for SB
SD297 Device assignment - Number of points assigned for V
SD298 Device assignment - Number of points assigned for S
SD299 Device assignment - Number of points assigned for T
SD300 Device assignment - Number of points assigned for ST
SD301 Device assignment - Number of points assigned for C
SD302 Device assignment — Number of points assigned for D
SD303 Device assignment — Number of points assigned for W
SD304 Device assignment - Number of points assigned for SW
SD502
D503 Servo amplifier loading information
SD504
SD505 Real mode/virtual mode switching error information
SD506
SD510
Py Test mode request error
SD512 Motion CPU WDT error cause
SD513
SD514 Manual pulse generator axis setting error
SD515
SD516 Error program No.
SD517 Error item information

Tab. A-12: Special register (SD) (1)
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Internal devices

Device No. Device Name

SD520 Scan time

SD521 Maximum scan time

SD522 Motion operation cycle

SD523 Operation cycle of the Motion CPU setting

SD700 Device assignment — Number of points assigned for #
SD720

p— 444 s Coasting timer

Tab. A-12: Special register (SD) (2)
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