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Introduction

This manual describes the items required for installing, connecting and setting up the Mitsubishi Electric CNC.
Read this manual thoroughly and understand the product's functions and performance before use.

Supported models of this manual are as follows:

Supported models Abbreviations in this manual
M800VW Series M850VW, M830VW
M80VW Series M8ovwW

Abbreviations for model names used in this manual are as follows:

Abbreviations Supported models
M800V, M800V Series M800VW Series
M80V, M8QV Series M80VW Series
M800V/M80V, M800V/M80V Series M800VW Series/M80VW Series
M8V, M8V Series M800VW Series/M80VW Series

To safely use this CNC unit, thoroughly study the "Precautions for Safety" before use.
Be sure to keep this manual always at hand.
Also refer to the manuals on "Manual List" as necessary.

B Notes on reading this manual

(1) This manual is written on the assumption that all optional functions are added, but the actually delivered device may not
have all functions.
The unit names, cable names and various specifications are subject to change without notice. Please confirm these
before placing an order.
(2) This manual explains general parameters which are operated on the CNC side.
For information about each machine tool, refer to manuals issued from the machine tool builder.
If the descriptions relating to "restrictions" and "allowable conditions" conflict between this manual and the machine tool
builder's instruction manual, the later has priority over the former.
(3) This manual is intended to contain as much descriptions as possible even about special operations.
The operations to which no reference is made in this manual should be considered "impossible".
(4) The "special display unit" explained in this manual is the display unit incorporated by the machine tool builder, and is not
the Mitsubishi Electric standard display unit.
) This manual is for the machine tool builders who set up the CNC system.
(6) The control unit for M8OVW is mainly used as a control unit to explain the connection, etc. in the drawings on this manual.
) Do not connect to the pin described as "NC" on the pin assignment table of the connector.
) The characteristic values and numerical values without tolerances mentioned in this manual are representative values.



W Details described in this manual

+ This book is configured as follows. Refer to the following chapters as necessary.
- Installation and connection: Chapter 1 to 18
- Setup: Chapter 19 to 39

+ In this manual, the following abbreviations might be used.
L system: Lathe system
M system: Machining center system

+ The numerical control unit is configured of the control unit, display unit, personal computer unit, operation board (operation
panel I/O unit), servo drive unit, spindle drive unit, power supply unit with driver, servomotor, spindle motor, etc.

In this manual, the following items are generically called "controller".

- Control unit

- Display unit

- Personal computer unit

- Operation board (operation panel I/O unit)

- Numerical control unit peripheral devices (input/output unit, safety unit)

In this manual, the following items are generically called "drive unit".
- Servo drive unit

- Spindle drive unit

- Power supply unit with driver

In this manual, the following items are generically called "motor".
- Servo motor
- Spindle motor






Manual List

Manuals related to M800V/M80V Series are listed as follows.

These manuals are written on the assumption that all optional functions are added to the targeted model.

Some functions or screens may not be available depending on the machine or specifications set by MTB. (Confirm the
specifications before use.)

The manuals issued by MTB take precedence over these manuals.

Manual IB No. Purpose and Contents
M800V/M80V Series IB-1501618 + Operation guide for NC
Instruction Manual + Explanation for screen operation, etc.
gz%?:éanig\é I\S/I(;:i:l IB-1501619 + G code programming for lathe system
(Lathe System) (1/2) + Basic functions, etc.
gz%?:éanig\é I\S/I(;:i:l IB-1501620 + G code programming for lathe system
(Lathe System) (2/2) + Functions for multi-part system, high-accuracy function, etc.
gz%?:éanig\é I\S/I(Z\:i:l IB-1501621 + G code programming for machining center system
(Machining Center System) (1/2) * Basic functions, efc.
';AZO?;/&M&?]V I\S/I(Z\:i:l IB-1501622 + G code programming for machining center system
(Ma?:hining Cg:’enter System) (2/2) + Functions for multi-part system, high-accuracy function, etc.
M800V/M80V Series + Alarms
Alarm/Parameter Manual 1B-1501623 + Parameters




Manuals for MTBs (NC)

Ma

Manual

Manual IB No. Purpose and Contents
M800V/M80V Series IB-1501610 + Model selection
Specifications Manual (Function) + Outline of various functions
M800V/M80V Series IB-1501611 + Model selection
Specifications Manual (Hardware) + Specifications of hardware unit
M800VW/M80OVW Series + Detailed specifications of hardware unit
. IB-1501612 . . . .
Connection and Setup Manual + Installation, connection, wiring, setup (startup/adjustment)
M800VS/M80V Series + Detailed specifications of hardware unit
) IB-1501613 . . - .
Connection and Setup Manual + Installation, connection, wiring, setup (startup/adjustment)
+ Electrical design
M800V/M80V Series + 1/O relation (assignment, setting, connection), field network
IB-1501614 ) )
PLC Development Manual + Development environment (PLC on-board, peripheral
development environment), etc.
MBOOVIMBOV Seri + Electrical design
eries .
PLC Programming Manual (1/2) IB-1501667 |+ Sequenc'e progr.ammlng.; .
+ Explanation for instructions, functions, and parameters
MBOOV/MSOV Seri + Electrical design
eries .
PLC Programming Manual (2/2) IB-1501668 |+ Sequence programmmg .
+ Usage examples of instructions
M800V/M80V Series IB-1501616 + Electrical design
PLC Interface Manual + Interface signals between NC and PLC
M800V/M80V Series + Cleaning and replacement for each unit
) IB-1501617 ) )
Maintenance Manual + Other items related to maintenance
nuals for MTBs (drive section)
Manual IB No. Contents
MDS-E/EH Series o .
Specifications Manual IB-1501226 |+ Specifications for power supply regeneration type
MDS-E/EH Series . .
Instruction Manual IB-1501229 |+ Instruction for power supply regeneration type
MDS-EJ/EJH Series I . .
Specifications Manual IB-1501232 |+ Specifications for regenerative resistor type
MDS-E‘.J/EJH Series IB-1501235 |+ Instruction for regenerative resistor type
Instruction Manual
MDS-EM/EMH Series + Specifications for multi-hybrid, power supply regeneration
I IB-1501238
Specifications Manual type
MDS-EM/EMH Series . . . .
Instruction Manual IB-1501241 |+ Instruction for multi-hybrid, power supply regeneration type
DATA BOOK IB-1501252 |+ Specifications of servo drive unit, spindle drive unit, motor, etc.
MDS-EX-CVP Series e . . T
Specifications and Instruction IB-1501587 |' Specifications and instruction for the power supply unit with

large capacity




Manuals for MTBs (Others)

Manual

No.

Purpose and Contents

GOT2000 Series User's Manual
(Hardware)

SH-081194ENG

+ Outline of hardware such as part names, external dimensions,
installation, wiring, maintenance, etc. of GOTs

GOT2000 Series User's Manual
(Utility)

SH-081195ENG

+ Outline of utilities such as screen display setting, operation
method, etc. of GOTs

GOT2000 Series User's Manual
(Monitor)

SH-081196ENG

+ QOutline of each monitor function of GOTs

GOT2000 Series Connection Manual
(Mitsubishi Electric Products)

SH-081197ENG

+ Outline of connection types and connection method between
GOT and Mitsubishi Electric connection devices

GOT2000 Series Connection Manual
(Non-Mitsubishi Electric Products 1)

SH-081198ENG

GOT2000 Series Connection Manual
(Non-Mitsubishi Electric Products 2)

SH-081199ENG

+ Explanation for connection types and connection method
between GOT and other company's devices

GOT2000 Series Connection Manual
(Microcomputers, MODBUS/Fieldbus
Products, Peripherals)

SH-081200ENG

+ Explanation for connection types and connection method
between GOT and microcomputers, MODBUS/fieldbus
products, peripherals

GT SoftGOT2000 Version1 Operating
Manual

SH-081201ENG

+ Explanation for system configuration, screen configuration
and operation method of monitoring software GT
SoftGOT2000

GT Designer3 (GOT2000) Screen
Design Manual

SH-081220ENG

¢+ Outline of screen design method using screen creation
software GT Designer3

GOT2000/GOT1000 Series CC-Link

+ Explanation for handling CC-Link communication unit (for

Manual

ommunication Unit User's Manua ) series series

C ication Unit User's M | IB-0800351 GOT2000 /GOT1000

GX Developer Version 8 Operating SH-080372E + Explanation for system configuration, installation, etc. of PLC
Manual (Startup) development tool GX Developer

GX Developer Version 8 Operating SH-080373E + Explanation for operations using PLC development tool GX
Manual Developer

GX Converter Version 1 Operating IB-0800004 + Explanation for operations using data conversion tool GX

Converter

GX Works2 Installation Instructions

BCN-P5999-0944

+ Explanation for the operating environment and installation
method of GX Works2

GX Works2 Version 1 Operating
Manual (Common)

SH-080779ENG

+ Explanation for the system configuration of GX Works2 and
the functions common to Simple project and Structured project
such as parameter setting, operation method for the online
function

GX Works2 Version 1 Operating
Manual (Simple Project)

SH-080780ENG

+ Explanation for methods for such as creating and monitoring
programs in Simple project of GX Works2

GX Works2 Version 1 Operating
Manual (Simple Project, Function
Block)

SH-080984ENG

+ Explanation for methods for such as creating function blocks,
pasting function blocks to sequence programs, and operating
FB library in Simple project of GX Works2

GX Works2 Version 1 Operating
Manual (Structured Project)

SH-080781ENG

+ Explanation for methods for such as creating and monitoring
programs in Structured project of GX Works2

GX Works3 Installation Instructions

BCN-P5999-0391

+ Explanation for the operating environment and installation
method of GX Works3

MELSEC-Q/L/F Structured
Programming Manual (Fundamentals)

SH-080782ENG

+ Explanation for programming methods, types of programming
languages, etc. required to create structured programs

MELSEC-Q/L Structured
Programming Manual (Application
Functions)

SH-080784ENG

+ Explanation for specifications and functions related to
application functions which can be used in structured
programs

MELSEC-Q CC-Link System Master/
Local Module User’s Manual

SH-080394E

+ Explanation for system configuration, installation, wiring, etc.
of master/local modules for CC-Link system

MELSEC iQ-R Programming Manual
(CPU Module Instructions, Standard
Functions/Function Blocks)

SH-081266ENG

+ Explanation for instructions, general-purpose functions, and
general-purpose function blocks required for programming the
sequencer MELSEC iQ-R series




Reference Manual for MTBs

Manual

No.

Purpose and Contents

M800/M80 Series Smart safety
observation Specification manual

BNP-C3072-022

+ Explanation for smart safety observation function

M800/M80 Series Interactive cycle
insertion (Customization)
Specification manual

BNP-C3072-121-
0003

+ Explanation for interactive cycle insertion

M800/M80 Series Synchronous
Control Specifications manual

BNP-C3072-074

+ Explanation for synchronous control

M800/M80 Series Multiple-Axis
Synchronization Control
Specifications manual

BNP-C3072-339

+ Explanation for multiple-axis synchronization control

M800/M80 Series GOT Connection
Specifications manual

BNP-C3072-314

+ Explanation for GOT connection

M800/M80 Series PROFIBUS-DP
Specification manual

BNP-C3072-118

+ Explanation for PROFIBUS-DP communication function

M800/M80 Series EtherNet/IP
Specifications manual

BNP-C3072-263

+ Explanation for EtherNet/IP

M800/M80 Series FL-net
Specifications manual

BNP-C3072-368

+ Explanation for FL-net

M800/M80 Series CC-Link (Master/
Local) Specification manual

BNP-C3072-089

+ Explanation for CC-Link

M800/M80 Series CC-Link IE Field
(Master/local) Specifications manual

BNP-C3072-283

+ Explanation for CC-Link IE Field

M800/M80 Series CC-Link IE Field
Basic Specifications manual

BNP-C3072-337

+ Explanation for CC-Link IE Field Basic




Precautions for Safety

Always read the specifications issued by the machine tool builder, this manual, related manuals and attached documents
before installation, operation, programming, maintenance or inspection to ensure correct use. Understand this numerical
controller, safety items and cautions before using the unit.

This manual ranks the safety precautions into "DANGER", "WARNING" and "CAUTION".

/\ DANGER

When the user may be subject to fatalities or major injuries if handling is mistaken.

/\ WARNING

When the user could be subject to fatalities or serious injuries if handling is mistaken.

/\ CAUTION

When the user may be subject to medium or minor injuries or when only property damage may occur, if han-
dling is mistaken.

Note that even items ranked as " /A\ CAUTION" may lead to serious consequences depending on the situation. All the items
are important and must always be observed.

The following signs indicate prohibition and compulsory.

® This sign indicates prohibited behavior (must not do).

For example, @ indicates "Keep fire away".

‘ This sign indicated a thing that is pompously (must do).

For example, @ indicates "it must be grounded".

The meaning of each pictorial sign is as follows.

A A A A

CAUTION CAUTION rotated ob- CAUTION HOT Danger Elt_ectrlc
ject shock risk

o ® ® o ®

o Disassembly is pro-
Prohibited hibited

Danger explosive

KEEP FIRE AWAY | General instruction Earth ground




For Safe Use

Mitsubishi Electric CNC is designed and manufactured solely for applications to machine tools to be used for industrial

purposes.

Do not use this product in any applications other than those specified above, especially those which are substantially
influential on the public interest or which are expected to have significant influence on human lives or properties.

B Items related to prevention of electric shocks

/\ WARNING

BB B B BPBPP

A\
A\

Do not open or remove the front cover while the power is ON or during operation. The high voltage termi-
nals and charged sections will be exposed, and this could result in electric shocks.

Do not remove the front cover even when the power is OFF, except for the wiring works or periodic inspec-
tions. The inside of the controller and drive unit are charged, and this could result in electric shocks.
Always wait at least 15 minutes after turning the power OFF. Then, check the voltage with a tester, etc.,
before wiring works, inspections or connecting with peripheral devices. Failure to observe this caution
could result in electric shocks.

Earth ground the controller, drive unit and motor according to the local laws. (In Japan, ground the 200 V
Series input products with Class C or higher protective grounding and the 400 V Series input with Class D
or higher protective grounding.)

All wiring works, maintenance and inspections must be carried out by a qualified technician. Failure to ob-
serve this could result in electric shocks. Contact your nearby Service Center for replacing parts and ser-
vicing.

Wire the controller, drive unit and motor after installation. Failure to observe this caution could result in
electric shocks.

Do not operate the switches with wet hands. Failure to observe this could result in electric shocks.

Do not damage, apply excessive stress, place heavy things on or sandwich the cables. Failure to observe
this could result in electric shocks.

Insulate the power lead using a fixed terminal block. Failure to observe this could result in electric shocks.

72
O

@

@

Completely turn off the all lines of the power supply externally before wiring. Not completely turning off all
power could result in electric shock or damage to the product.

When turning on the power supply or operating the module after wiring, be sure that the module's terminal
covers are correctly attached. Not attaching the terminal cover could result in electric shock.

H Items related to prevention of fire

/\ CAUTION

>BBPBP

Install the controller, drive unit, motor and regenerative resistor on non-combustible material. Installation
directly on or near combustible materials could result in fires.

If any malfunction in the unit is observed, shut off the power at the unit’s power supply side. Continuous
flow of large current could result in fires.

Install an appropriate no fuse breaker (NFB) and contactor (MC) on the power input section of the drive unit
and configure the sequence that shuts the power off upon drive unit’s emergency stop or alarm.

When a breaker is shared for multiple power supply units, the breaker may not function upon short-circuit
failure in a small capacity unit. Do not share a breaker for multiple units as this is dangerous.

Incorrect wiring and connections could cause the devices to damage or burn.




B Items related to prevention of bodily injury or property damage

/\ DANGER

When transporting or installing a built-in IPM spindle or linear servomotor, be careful so that your hand or
property will not be trapped in the motors or other metal objects. Also keep the devices with low magnetic
tolerance away from the product.

/\ CAUTION

>ob b b

B>

Do not apply voltages to the connectors or terminals other than voltages indicated in the connection and
setup manual for the controller or specifications manual for the drive unit. Failure to observe this could
cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the
indicated connectors or terminals.

Do not reverse polarity (+ -). Failure to observe this could cause bursting, damage, etc.

Persons wearing medical devices, such as pacemakers, must stay away from this unit. The electromagnet-
ic waves could adversely affect the medical devices.

Fins on the rear of the unit, regenerative resistor and motor, etc., will be hot during operation and for a while
after the power has been turned OFF. Do not touch or place the parts and cables, etc. close to these sec-

tions. Failure to observe this could result in burns.

Do not enter the machine’s movable range during automatic operation. Keep your hands, feet or face away
from the spindle during rotation.

B General precautions

Always follow the precautions below. Incorrect handling could result in faults, injuries or electric shocks, etc.

[Items related to product and manual]

/\ CAUTION

BBEBPB BPPBPDP

>

For items described as "Restrictions” or "Usable State" in this manual, the instruction manual issued by
the machine tool builder takes precedence over this manual.

Items that are not described in this manual must be interpreted as "not possible".

This manual is written on the assumption that all the applicable functions are included. Some of them, how-
ever, may not be available for your NC system. Refer to the specifications issued by the machine tool build-
er before use.

For information about each machine tool, refer to manuals issued from the machine tool builder.

Some screens and functions may differ depending on each NC system (or version), and some functions
may not be possible. Please confirm the specifications before starting to use.

Refer to "Smart safety observation" (BNP-C3072-022) for details about the connection with safety observ-
ing 1/0O device.

To protect the availability, integrity and confidentiality of the NC system against cyber-attacks including
unauthorized access, denial-of-service (DoS) (*1) attack, and computer virus from external sources via a
network, take security measures such as firewall, VPN, and anti-virus software.

(*1) Denial-of-service (DoS) refers to a type of cyber-attack that disrupts services by overloading the sys-
tem or by exploiting a vulnerability of the system.

Mitsubishi Electric assumes no responsibility for any problems caused to the NC system by any type of
cyber-attacks including DoS attack, unauthorized access and computer virus.



[Transportation and installation]

/\ CAUTION

>B>B>bB BPBPPB BPBPBPBPPEPDPOP

Correctly transport the products according to the mass.

Use motor’s suspension bolts to transport the motor itself. Do not use it to transport the motor after instal-
lation onto the machine.

Do not stack the products exceeding the indicated limit.
Do not hold the cables, shaft or encoder when transporting the motor.

Do not transport the controller or drive unit by suspending or holding the connected wires or cables.

Do not hold the front cover when transporting the unit. The front cover could come off, causing the unit to
drop.

Install on a non-combustible place where the unit’s or motor’s mass can be withstood according to the in-
struction manual.

The motor does not have a complete water-proof (oil-proof) structure. Do not allow oil or water to contact
or enter the motor. Prevent the cutting chips from being accumulated on the motor as they easily soak up
oil.

When installing the motor facing upwards, take measures on the machine side so that gear oil, etc., will not
enter the motor shaft.

Do not remove the encoder from the motor. (The encoder installation screw is treated with sealing.)

Do not allow foreign matter to enter the controller, drive unit or motor. Take particular care to avoid allowing
any conductive foreign matters such as screws or metal chips, or combustible foreign matters such as oil
to enter. Failure to observe this could result in rupture or damage.

Do not get on the product or place heavy objects on it.

Provide prescribed distance between the controller/drive unit and inner surface of the control panel/other
devices.

Do not install or operate the controller, drive unit or motor that is damaged or has missing parts.

Take care not to cut hands, etc. with the heat radiating fins or metal edges.



/\ CAUTION

BB BPBDP
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Do not block the intake/outtake ports of the motor with the cooling fan.

Install the controller’s display section and operation board section on the spot where cutting oil will not
reach.

The controller, drive unit and motor are precision devices, so do not drop or apply thumping vibration and
strong impacts on them.

The controller and drive unit are precision devices, so do not drop or apply strong impacts on them.

Store and use the units according to the environment conditions indicated in each specifications manual.

When disinfectants or insecticides must be used to treat wood packaging materials, always use methods
other than fumigation (for example, apply heat treatment at the minimum wood core temperature of 56 °C
for a minimum duration of 30 minutes (ISPM No. 15 (2009))).

If products such as units are directly fumigated or packed with fumigated wooden materials, halogen sub-
stances (including fluorine, chlorine, bromine and iodine) contained in fumes may contribute to the erosion
of the capacitors. When exporting the products, make sure to comply with the laws and regulations of each
country.

Do not use the products in conjunction with any components that contain halogenated flame retardants
(bromine, etc). Failure to observe this may cause the erosion of the capacitors.

Securely fix the motor to the machine. The motor could come off during operation if insecurely fixed.

Always install the motor with reduction gear in the designated direction. Failure to observe this could result
in oil leaks.

Always install a cover, etc., over the shaft so that the rotary section of the motor cannot be touched during
motor rotation.

When installing a coupling to the servomotor shaft end, do not apply impacts by hammering, etc. The en-
coder could be damaged.

Use a flexible coupling when connecting with a ball screw, etc., and keep the shaft core deviation smaller
than the tolerable radial load of the shaft.

Do not use a rigid coupling as an excessive bending load will be applied on the shaft and could cause the
shaft to break.

Do not apply a load exceeding the tolerable level onto the motor shaft. The shaft or bearing could be dam-
aged.

Before using this product after a long period of storage, please contact the Service Center.

Following the UN recommendations, battery units and batteries should be transported based on the inter-
national regulations such as those determined by International Civil Aviation Organization (ICAO), Interna-
tional Air Transport Association (IATA), International Maritime Organization (IMO) and U.S. Department of
Transportation (DOT).



[Items related to wiring]

/\ CAUTION

>eebbbbPPBPPP
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Correctly wire this product. Failure to observe this could result in motor runaway, etc.

Connect the cables to the designated connectors. Incorrect connections could damage the device.

Do not install a phase advancing capacitor, surge absorber or radio noise filter on the output side of the
drive unit.

Correctly connect the output side (terminal U, V, W). The motor will not run properly if incorrectly connect-
ed.

Always install an AC reactor per each power supply unit.

Always install an appropriate breaker per each power supply unit. A breaker cannot be shared for multiple
power supply units.

Do not directly connect a commercial power supply to the motor. Failure to observe this could result in
faults.

When using an inductive load such as relays, always connect a diode in parallel to the load as a noise
countermeasure.

When using a capacitive load such as a lamp, always connect a protective resistor serially to the load to
suppress rush currents.

Do not mistake the direction of the surge absorption diode to be installed on the DC relay for the control
output signal. If mistaken, the signal will not be output due to fault in the drive unit, and consequently the
protective circuit, such as emergency stop, could be disabled.

Drive unit Drive unit
COM COM
(24VDC) (24VDC) ~
<] ’ =t
Control ‘ Control
output ) output @
signal @ signal R

Do not connect or disconnect the cables between units while the power is ON.
Do not connect or disconnect the PCBs while the power is ON.

Do not pull the cables when connecting/disconnecting them.

Securely tighten the cable connector fixing screw or fixing mechanism. The motor could come off during
operation if insecurely fixed.

Always treat the shield cables indicated in the Connection Manual with grounding measures such as cable
clamps.



/\ CAUTION

BB B>PBD
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Separate the signal wire from the drive line or power line when wiring.

Carry out wiring so that there is no possibility of short circuit between wires, nor of dangerous state.

Use wires and cables whose wire diameter, heat resistance level and bending capacity are compatible with
the system.

Ground the device according to the requirements of the country where the device is to be used.

Wire the heat radiating fins and wires so that they do not contact.

When using the RS-232C device as a peripheral device, caution must be paid for connector connection/dis-
connection. Always use a double-OFF type AC power supply switch on the device side, and connect/dis-
connect the connector with the AC power supply on the device side OFF.

NC unit HE]:[:] Device Switch AC socket

RS-232C - LF

Using a stabilized power supply without overcurrent protection may cause the unit's failure due to miswir-
ing of 24 V.

Output from 12 V/5 V/3.3 V connectors is for powering peripheral devices only. If used for powering other
equipment, NC operation will not be guaranteed due to voltage drops or wraparound noise.

When using an inductive load such as a relay, always connect a diode in parallel to the load to prevent a
counter-electromotive force.

When the rush current exceeds the maximum output current, always connect a protective resistor serially
to the load to suppress rush currents.

The wires from the surge absorber should be connected without extensions.



[Setup]

/\ WARNING

ee

Do not cancel the emergency stop before confirming the basic operation.

Always set the stroke end and stored stroke limit. Failure to set this could result in collision with the ma-
chine end.

/\ CAUTION

ee O B> P

For items described as "Restrictions” or "Usable State" in this manual, the instruction manual issued by
the machine tool builder takes precedence over this manual.

The operations to which no reference is made in this manual should be considered "impossible".

This manual is written on the assumption that all the applicable functions are included. Some of them, how-
ever, may not be available for your NC system. Refer to the specifications issued by the machine tool build-
er before use.

Some screens and functions may differ depending on each NC system (or version), and some functions
may not be possible. Please confirm the specifications before starting to use.

If the battery low warning is issued, save the machining programs, tool data and parameters in an input/
output device, and then replace the battery. When the battery alarm is issued, the machining programs,
tool data and parameters may have been destroyed. Replace the battery and then reload the data.

Do not adjust the spindle when possible risks associated with adjustment procedures are not thoroughly
taken into consideration.

Be careful when touching spindle's rotating section, or your hand may be caught in or cut.

[Operation and Adjustments]

/\ CAUTION

A\

>B>bB> b

If the operation start position is set in a block which is in the middle of the program and the program is
started, the program before the set block is not executed. Please confirm that G and F modal and coordi-
nate values are appropriate. If there are coordinate system shift commands or M, S, T and B commands
before the block set as the start position, carry out the required commands using the MDI, etc. If the pro-
gram is run from the set block without carrying out these operations, there is a danger of interference with
the machine or of machine operation at an unexpected speed, which may result in breakage of tools or ma-
chine tool or may cause damage to the operators.

Under the constant surface speed control (during G96 modal), if the axis targeted for the constant surface
speed control moves toward the spindle center, the spindle rotation speed will increase and may exceed
the allowable speed of the workpiece or chuck, etc. In this case, the workpiece, etc. may jump out during
machining, which may result in breakage of tools or machine tool or may cause damage to the operators.
Check and adjust programs and each parameter before starting operation. Failure to observe this could
result in unpredictable operations depending on the machine.

Do not make drastic adjustments or changes in the parameters as the operation could become unstable.

In the explanation on bits, set all bits not used, including blank bits, to "0".



[Usage]

/\ CAUTION
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Use this product within the range of environmental condition described in this manual.

Using this product in an environment outside the range could result in electric shock, fire, operation fail-
ure, or damage to or deterioration of the product.

Install an external emergency stop circuit so that the operation can be stopped and the power turns OFF
immediately when unforeseen situation occurs. A contactor, etc., is required in addition to the shutoff func-
tion mounted in the controller.

Turn OFF the power immediately if any smoke, abnormal noise or odor is generated from the controller,
drive unit or motor.

Only a qualified technician may disassemble or repair this product.

Do not alter.

Use a noise filter, etc. to reduce the effect of electromagnetic disturbances in the case where electromag-
netic disturbances could adversely affect the electronic devices used near the drive unit.

Use the drive unit, motor and each regenerative resistor with the designated combination. Failure to ob-
serve this could result in fires or faults.

The combination of the motor and drive unit that can be used is determined. Be sure to check the models
of motor and drive unit before test operation.

The brakes (electromagnetic brakes) mounted in the servomotor are used for the purpose of holding, and
must not be used for normal braking. Also, do not run the motor with the motor brake applied. Motor brake
is used for the purpose of holding.

For the system running via a timing belt, install a brake on the machine side so that safety can be ensured.

Be sure to confirm SERVO OFF (or READY OFF) when applying the electromagnetic brake. Also, be sure
to confirm SERVO ON prior to releasing the brake.

When using the DC OFF type electromagnetic brake, be sure to install a surge absorber on the brake ter-
minal.

Do not connect or disconnect the cannon plug while the electromagnetic brake’s power is ON. The cannon
plug pins could be damaged by sparks.

After changing programs/parameters, or after maintenance/inspection, always carry out a test operation
before starting actual operation.

Use the power that are complied with the power specification conditions (input voltage, input frequency,
tolerable time for instantaneous power interruption) indicated in each specifications manual.

When making encoder cables, do not mistake connection. Failure to observe this could result in malfunc-
tion, runaway or fire.

Surge absorber to be selected varies depending on input power voltage.

Before touching the unit, make sure to touch a conductive material such as a grounded metal object to dis-
charge static electricity accumulated in human body, etc. Otherwise, faults or malfunction may occur in
the unit.



[Troubleshooting]
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/\ CAUTION
Use a motor with electromagnetic brakes or
establish an external brake mechanism for Shut off with motor  Shut off with CNC brake
the purpose of holding; this serves as brake control output  control PLC output
countermeasures for possible hazardous
situation caused by power failure or prod- \ ¢
uct fault. Motor MBR EMG
Use a double circuit structure for the elec-
tromagnetic brake’s operation circuit so 24VDC

that the brakes will activate even when the o
external emergency stop signal is issued.

The machine could suddenly restart when the power is restored after an instantaneous power failure, so
stay away from the machine. (Design the machine so that the operator safety can be ensured even if the
machine restarts.)

To secure the absolute position, do not shut off the servo drive unit’s control power supply when its battery
voltage drops (warning 9F) in the servo drive unit side.

If the battery voltage drop warning alarm occurs in the controller side, make sure to back up the machining
programs, tool data and parameters, etc. with the input/output device before replacing the battery.
Depending on the level of voltage drop, memory loss could have happened. In that case, reload all the data
backed up before the alarm occurrence.

[Maintenance, inspection and part replacement]

/\ CAUTION

BB B @b

[Disposal]

Periodically back up the programs, tool data and parameters to avoid potential data loss. Also, back up
those data before maintenance and inspections.

When replacing the battery on the controller side, the machining programs, tool data and parameters
should be backed up with the input/output device beforehand.

Memory loss could have happened in replacing the battery. In this case, reload all the data which backed
up before replacing the battery.

The electrolytic capacitor’s capacity will drop due to deterioration. To prevent secondary damage due to
capacitor’s faults, Mitsubishi Electric recommends the electrolytic capacitor to be replaced approx. every
five years even when used in a normal environment. Contact the Service Center for replacements.

Do not perform a megger test (insulation resistance measurement) during inspection.
Do not replace parts or devices while the power is ON.

Do not short-circuit, charge, overheat, incinerate or disassemble the battery.

There may be a unit filled with substitute Freon in the heat radiating fins of the 37kW or smaller unit. Be
careful not to break the heat radiating fins during maintenance or replacement.

/\ CAUTION

A\

®
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Take the batteries and backlights for LCD, etc., off from the controller, drive unit and motor, and dispose
of them as general industrial wastes.

Do not alter or disassemble controller, drive unit, or motor.

Collect and dispose of the spent batteries and the backlights for LCD according to the local laws.




[General precautions]

To explain the details, drawings given in the instruction manual, etc., may show the unit with the cover
or safety partition removed. When operating the product, always place the cover or partitions back to
their original position, and operate as indicated in the instruction manual, etc.




Treatment of waste

The following two laws will apply when disposing of this product. Considerations must be made to each law. The following
laws are in effect in Japan. Thus, when using this product overseas, the local laws will have a priority. If necessary, indicate or
notify these laws to the final user of the product.

(1) Requirements for "Law for Promotion of Effective Utilization of Resources"
(@) Recycle as much of this product as possible when finished with use.
(b) When recycling, often parts are sorted into steel scraps and electric parts, etc., and sold to scrap contractors.
Mitsubishi Electric recommends sorting the product and selling the members to appropriate contractors.

(2) Requirements for "Law for Treatment of Waste and Cleaning"
(a) Mitsubishi Electric recommends recycling and selling the product when no longer needed according to item (1)
above. The user should make an effort to reduce waste in this manner.
(b) When disposing a product that cannot be resold, it shall be treated as a waste product.
(c) The treatment of industrial waste must be commissioned to a licensed industrial waste treatment contractor,
and appropriate measures, including a manifest control, must be taken.
(d) Batteries correspond to "primary batteries", and must be disposed of according to local disposal laws.



Disposal

(Note)  This symbol mark is for EU countries only.

This symbol mark is according to the directive 2006/66/EC Article 20 Information for end-users and
Annex Il.

Your MITSUBISHI ELECTRIC product is designed and manufactured with high quality materials and components which can
be recycled and/or reused.

This symbol means that batteries and accumulators, at their end-of-life, should be disposed of separately from your
household waste.

If a chemical symbol is printed beneath the symbol shown above, this chemical symbol means that the battery or accumulator
contains a heavy metal at a certain concentration. This will be indicated as follows:

Hg: mercury (0.0005%), Cd: cadmium (0.002%), Pb: lead (0.004%)

In the European Union there are separate collection systems for used batteries and accumulators.

Please, dispose of batteries and accumulators correctly at your local community waste collection/recycling centre.

Please, help us to conserve the environment we live in!



Trademarks

MELDAS, MELSEC, EZSocket, EZMotion, iQ Platform, MELSEC iQ-R, MELSOFT, GOT, CC-Link, CC-Link/LT, CC-Link IE,
CC-Link IE/field, CC-Link IE TSN, EcoMonitorLight and SLMP are either trademarks or registered trademarks of Mitsubishi
Electric Corporation in Japan and/or other countries.

Ethernet is a registered trademark of Xerox Corporation in the United States and/or other countries.

Microsoft®, Windows®, SQL Server® and Access® are either trademarks or registered trademarks of Microsoft Corporation
in the United States and/or other countries.

SD logo and SDHC logo are either registered trademarks or trademarks of LLC.

UNIX is a registered trademark of The Open Group in the United States and/or other countries.

Intel® and Pentium® are either trademarks or registered trademarks of Intel Corporation in the United States and/or other
countries.

MODBUS® is either a trademark or a registered trademark of Schneider Electric USA, Inc. or the affiliated companies in
Japan and/or other countries.

EtherNet/IP is a trademark of Open DeviceNet Vendor Association,Inc.

PROFIBUS-DP is either a trademark or a registered trademark of PROFIBUS User Organization.

Oracle® is a registered trademark of Oracle Corporation, the subsidiaries, or the affiliated companies in the United States and
/or other countries.

VNC is a registered trademark of RealVNC Ltd. in the United States and other countries.

QR Code is a registered trademark of DENSO WAVE INCORPORATED.

TRELLIX is a registered trademark or a trademark of Musarubra US LLC or its subsidiaries in the United States and other
countries.

Punchtap is licensed by EMUGE.

The term HDMI and the HDMI Logo are trademarks or registered trademarks of HDMI Licensing Administrator, Inc. in the
United States and other countries.

Wi-Fi is either a trademark or a registered trademark of Wi-Fi Alliance.

BiSS is a registered trademark of iC-Haus GmbH.

Other company and product names that appear in this manual are trademarks or registered trademarks of the respective
companies.
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Handling of our product
(English)

This is a class A product. In a domestic environment this product may cause radio interference in which case the user may be
required to take adequate measures.
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M800VW/M8OVW Series Connection and Setup Manual

1 System Basic Configuration
1.1 System Basic Configuration Drawing

1.1 System Basic Configuration Drawing

Personal
computer unit

Operation panel
1/O unit

i '
L '
Mgy,
i '

A

y | Remote 1/O unit

Synchronous <
feed encoder ‘aﬁb .

| Manual pulse generator |

Servo/Spindle
®®® drive unit

GG

Motor group

. Note

(1) For the drive unit configuration, refer to the instruction manual of the drive unit you use.
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General Connection Diagram
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M800VW/M8OVW Series Connection and Setup Manual

2 General Connection Diagram

Typical general connection diagrams for respective models are described.

Refer to the following chapters for parts where the connection differs depending on the unit configuration.
2.3 19-type Display Unit

2.4 Connecting a Laser I/F Unit
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M800VW/M80VW Series Connection and Setup Manual

2 General Connection Diagram

2.1 M800VW Series, Windows-based Display Unit

2.1 M800OVW Series, Windows-based Display Unit

{7 Dotted lines indicate the sections prepared by

<> Angle brackets indicates attached cable of unit.

the machine tool builder.

Personal computer unit  display unit

Added onto back of

Display unit
FCU8-DU182-34 (15-type)

ON
G170 11 onioFF LvDS1 [[3=491
OF
L1L2Ls CFast unit CFAST Lvbs2 Leo
o 'd_ - INV [[=2190%] with touch panel
ored in
No-fuse breaker personal computer unit USB2-2 [[3:=4290>1 |IFPCB |<J423>
NFB <J292>)
(NFB) @ 4303 ool usB2-1 [[=32 I 1t usB memory
[P [=ooooooooooE] Menu key
ON  OFF
N 1303 MENUKEY p—r
——==(]lGDI
UsB2-3
USB-RS232C
USB2-4
J291 KEYUSB UsB25 conversion RS232C
d USB2.6 device
J070/J071
DCIN USB3-1
USB3-2 .
Iz 24vbe Keyboard unit
i | FCU8-KB0O4x/KB083
H H : . *p
—= DCOUTJ—D Operation panel I/0 unit #4} HDHDHDHDHDHDEDEDEDE ggg ggg
1 1][AciN I 24vDe FCU8-DX830/834/837. <Gaoz> |ooopoooon’ 868 869
G 000g8g0gg ggopg 080
47 NCKEB o goos o
L ——(J|KEYUSB 5V © J023/J024/J025 e e
FG DX834: MPG 12V : J020/J021/J022 | anual pulse i
CIT1 " With scan mputioutput i _ O generator svir2v)!
) Machine operation panel —— ===
31 . . made by the machine tool builder
. With safety signal input L jssousst — -ty
afety signal input 000 '
Max%/B gomts;‘p SDI  (Safety signal input is cGa2} J350/J351 ¢ © LR Qmjg i
DX837 only.) CGa3 [|43504351 + [ p@mooo © —i—4 24vDC
o — Bo0o
sean o PPAEL | 0PK®. (Scan inputoutput is Caasf}—380U3s1 (9005988 ] |
can inpu DX834 only.) J120 R Emergency |
Scan output EMG [[3 0 stop switch
Remote /Q unit ~ bemme—e—e—e =
210_cqrios 24vVDC o= =
J350/3514 Machine |
DCIN DI-CU31/33[F 2 2 comirol i
J070J071 DO:CJ32/34 =222 relay/contact |
DCIN RIO3EXT 1210 e <
24VDC RIO1 RIO2[[3 To the next remote I/O
Y > or terminator connector
FCUS-DX2x3/DX6x/DXdxx B R
Machine operation panel manufactured by Mitsubishi Electric
FCUS-KBIZx FCUS-KBI41/KBI31
4210 0 -Z{;%_
24vDC D St
Control unit o .
rive units
FCU8-MU052/MA051
*1
1 RI03 OPTH1 [[3 J395/J396 1)
L Meo oPTH? [[3 J395/4396
Skip signal input J100
Max. 8 points
1ch : J030 :
2ch : J031 J303
V—C:“ LAN1 [[F |
——d
7
i . i Remote I/O unit
Analog input : 4 po!nls J220 To the next remote I/0 or
Analog output : 2 DOlf“S? $ RIOT [3 J210 rIRIO1 RIO2[[3--P»> terminator connector
—————— 7= (R2-TM)
Manual pulse  J026/J027, 9 24voct T —
generator J210 >—IH|pCiN DI:CJ31/33{23504351 § "Machine ’!
******* ! Rio2 3 40701407} : 35043514 Control
DO:CJ32/34) relaylcontact}
—————— J210
[EmergencyaE 9120 e RIO4 [F—m————————— Remote I/O unit Toth o
stop switch 0 the next remote or
SR TJRio1 RIO2|T3-P>terminator connector
24vDC p-070MO0T1 g1 pein Riosg X 24vDC [I= (R2-TM)
U ! DCIN
RIO6 .
iSD ! i ! 407014071 DI:CJ31/33
i memory D Rio7 ‘ i DO:CJ32/34|
weard i ! Remote 1/0 unit
T . . emote uni
RIO8 ;  EcoMonitorLight To the next remote 1/O or
,,,,,,, H —— {01 RIOATT terminator connector

[I= (R2-TM)

DN . 113 L5035 i 1
DO:CJ32/34[43501J351 !

24VDC

J070/J071

FCUB-DX2xx/DX6xx/DX4xX  Max. 32 units for each port

(*1) For information on how to connect the drive unit, refer to the drive unit's manual.
(*2) When using a keyboard unit, install the operation panel I/O unit on the back of the keyboard unit.

. Note

(1) RIO1 to RIO4 and RIO8 cannot be used at the same time.
(2) For details on connecting to the machine operation panel manufactured by Mitsubishi Electric, refer to the chapter "16

Connection of Machine Operation

Panel".
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M800VW/M80VW Series Connection and Setup Manual

2 General Connection Diagram
2.2 M80VW Series, Windows-based Display Unit

2.2 M8OVW Series, Windows-based Display Unit

7 Dotted lines indicate the sections prepared by the machine tool builder.

Added onto back of

<> Angle brackets indicates attached cable of unit. Personal computer unit  display unit Display unit
- — FCUB-DU182-36 (15-type)
ON.
G170 ON/OFF LvDs1 [[3=4917]
OFF,
; LVDS2 LcD
L1213 CFastunit CFAST 100-
INV [[3 with touch panel
Stored in Backight
:' "L} No-fuse breaker personal computer unit USB2-2 [3=4290>] [VFPCB 1<J423>
t (NFB <J292>)
: Y1 (NF8) @ 303l UsB2-1 [3=229 I} usB memory
E 1 [SooooooooooE] Menu key
! ON OFF | MENUKEY [[3—
R . 43034
\ mc ! eo! UsB2-3
| 56 i 3 USB-RS232C
i ' 2201 usea | o i e Q eeonc
1] o+ I ———=—{J|KEYUSB USB2-5 = evice
| i USB2-6 =
| MC ' J070/J071
! I DCIN USB3-1
=TT USB3-2
fom o e e 24vDC Keyboard unit
i24VDC stabilized FCU8-KBO4x/KB083
| power supply , . i .
g DCOUT Operation panel /O unit (2 [g3c8g8ea0s 6p8 838
T || Act I 24vDC FCUB-DX830/834/837 —ca02> _|ObDBEHLEE BEE HoS
| Fold 808888080 ggog 000
- o 8888 o
o ! H NCKB
————————-d L ——(J|KEYUSB 5V : J023/J024/J025 I =
FG DX834: 12V 1 J020/J021/J022 ! anual pulse '
CIT1 " With scan mpuvoutput 0 [ ) Q) generator Gvinai
Machine operation panel s s s e e e
DX837: . made by the machine tool builder
With safety signal input J3B0M3EY [ it t— ==
Safety signal input cG31 1 $ 09000 |
Max. 8 pom‘s—i SDI  (Safety signal input is cG32 J350/J351 © 003 i
DX837 only.) coa3fJ3500351 & |pg 03528 ° Hi 24vDC
 J4BO/AST | opig (Scan inputioutput is CG34 3600361 | |00 OOO0D i )
Scan input / DX834 only.) 1120 Sttt H Emergency ;
Scan output EMG [[3 +-ala stop switch |
1210 Remote /O unit ~ —e—-—m—e—m—e
] RIO3 24vDC| o
DCIN DI:CJ31/33[23204351) Machine |
J070/J071 DO:CJ32/34 [ 280N FORUR et |
DCIN RIO3EXT P U
24VDC RIO1 RIO2[[] To the next remote 1/0
FCUB-DX2x0/DX6xx/DX4xx W OF terminator connector
Maghine ope factured by Mitsubishi Electric
FCUG-KB941/KBIST |
J210 G460 Z%_ !
= I
24vDC D %m‘ i
Control unit
FCU8-MU054.
“1
L ¢ Rio3 OPTH1 |3 13954396 1)
GDI OPTH2 [3 J395/J396
J303
C etwork >  Lans
Function
= I
) FCUB-EX54x
Skip signal input J100
Max. 8 points SkiP
IRs232¢ A | | |
j Ra2sac : 1ch 1 J030 ‘ ‘
2ch : J031 1303
I ﬁﬂswo LANT I3 i i
Handy terminal — Function
=] EXT3|| expansion unit
l‘f' CUB-EX56x/EXT744
T G430
Remote 1/0 unit
To the next remote 1/O or
RIO1 [[3 J210 rlRiot RIO2[C3-- > terminator connector
24VDC b= (R2TM)
“Machine |
RIO2 [[3 210 soroor| o DrCusa jggg;ﬁ: oo !
DO:CJ32/34] relay/contact!
{Emergency 7 J120 MG Remote 1/0 unit Toth o
stop switch AG—-=C 0 the next remote /0 or
LS - CIRIO1 RIO2[[3-P>terminator connector
\ b= eaT)
! O DI:CJ31/33 jg:g;ﬁz oo E
sD s i DO:CJ32/34) relay/contacts
 I— s e
o BTBOX Rioam[[- | EcoMoniorLight

FCUB-DX2xx/DX6xx/DX4xX  Max. 32 units for each port

(*1) For information on how to connect the drive unit, refer to the drive unit's manual.
(*2) When using a keyboard unit, install the operation panel I/O unit on the back of the keyboard unit.
(*3) Remote /O unit can be connected to RIO4/M.

. Note

(1) When the handle of handy terminal is used, connect ENC connector of G430 cable to MPG connector of the operation

panel I/O unit.

Because the pin assignment of ENC connector of G430 is different from that of MPG connector of the operation panel I/O

unit, conversion is required. The conversion cable needs to be prepared by the MTB.

(2) For details on connecting to the machine operation panel manufactured by Mitsubishi Electric, refer to the chapter "16

Connection of Machine Operation Panel".
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2 General Connection Diagram
2.3 19-type Display Unit

2.3 19-type Display Unit

Dotted lines indicate the sections which is different from the 15-type display unit in the 19-type display unit.

19-type display unit

Personal computer unit
FCU8-PC232 1

Display unit

Side memory I/F unit

]
LVDST y

L}
LvDS2
L}

usg2-2"
1

usB2-1 1
1

1
MENUKEY g

INV | (T3

<J494/
J993>

i

<J190>|

<J471>

<J290>|
=290

Backlight
IIF PCB

<J423>

LCD

with touch panel

ECUB-EP201-2

PCUSB USB memory

Operation panel I/O unit
FCU8-DX830/834/837

NCKB
1

+ The personal computer unit is installed on the back of the display unit.
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Display unit for M8B0OVW Series

Display unit for MBOVW Series
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I USB memory

Display unit
bl <J491>)
LVDS1 g [[3
]
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+ The personal computer unit is installed on the back of the display unit.
+ The operation board I/O unit is installed on the back of the keyboard unit.
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Display unit for MB0OVW Series

Display unit for MBOVW Series

FCU8-DU182-34

FCU8-DU182-36
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M800VW/M8OVW Series Connection and Setup Manual

2 General Connection Diagram
2.4 Connecting a Laser I/F Unit

2.4 Connecting a Laser I/F Unit

Connect the laser I/F unit to any of RIO1, RIO2 and RIO4 of the control unit.
The following figure shows an example of connecting the laser I/F unit to RIO2.

Control unit

[emmemmmems;ss;sssssssssss-;s-m-—————————
1 Laser I/F unit 1

' FCU8-DX522-001 '

RIO4 RIO1RIO2 | } '
. IODCIN CONC .

g =|= === J070/071 CONA Laser oscillator :

' '

. DCIN CONB '

1 J070/071 '

1 1

' RIO 1

1 1

1 1

. M M M M M M M M M M M R R R R R oo o

Remote 1/O unit Remote I/O unit
24VDC 24VDC Moching
DCIN DI:CJ31/33 DCIN DI:CJ31/33[1L350851 4 ool
J070/071 DO:CJ32/34| J070/071 DO:CJ32/34[1-4350/351 ¢ relay/contact
L rrio1 RIO2[F—L |RIO1 RIO2[[] To the next remote 1/O or
J210 » terminator connector
o (R2-TM)
Remote I/0O unit Remote I/O unit
24VDC 24VDC Morchine
DCIN DI:CJ31/33| D——E|DCIN DI:CJ31/33[L350851 4 Aol
J070/071 DO:CJ32/34| J070/071 DO:CJ32/34[1-4350/351 i rejay/contact
. ~—Ll|rRIO1 RIO2 RIO1 RIO2[[] To the next remote 1/0 or
J210 ) terminator connector

= (R2-TM)

. Note

(1) The laser I/F unit occupies all one channel; therefore, a remote 1/0 unit cannot be connected before or after the laser I/F
unit.

IB-1501612-F 8
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M800VW/M8OVW Series Connection and Setup Manual

3 List of Configuration
3.1 Control Unit [M800VW]

3.1 Control Unit [M800OVW]

Back panel card
Unit lid (Resin molded article) etc.

Classification Type Components Remark

Main CPU card This unit is not compliant with either the Export

NC function 7SEG card Trade Control Order or Foreign Exchange Order
FCU8-MU052 |SDHC: 1ch 9 9 :

For M830VW Back panel card

Unit lid (Resin molded article) etc. G123 cable for EMG is attached.

g/lsaénGCCZtJdcard This unit is compliant with the Foreign Exchange
NC function FCU8-MAO51 |SDHC: 1ch Order but not with the Export Trade Control Order.
For M850VW :

G123 cable for EMG is attached.

3.2 Control Unit [M80VW]

For M8OVW

FCU8-MUO054 |[SDHC: 1ch
Back panel card
Unit lid (Resin molded article) etc.

Classification Type Components Remark
g/lsallznGCCI;lrJdcard This unit is not compliant with either the Export
NC function Trade Control Order or Foreign Exchange Order.

G123 cable for EMG is attached.

IB-1501612-F
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M800VW/M8OVW Series Connection and Setup Manual

3 List of Configuration
3.3 Display Unit [M800VW]

3.3 Display Unit [M800VW]

Classification Type Components Remark
15-type color LCD touchscreen |FCU8-DU182-34 |LCD panel Personal computer unit is prepared at the same time.
(XGA:1024 x 768) Backlight I'/F PCB Built-in disk of the display unit is prepared at the same time.
Menu keys Front side memory I/F is normally equipped with the display
Escutcheon unit.
Base metal plate (Windows-based display)
Cable
Screw cap set
19-type color LCD touchscreen |FCU8-DU193-75 |LCD panel Personal computer unit is prepared at the same time.
(SXGA:1024 x 1280) Backlight I/F PCB Built-in disk of the display unit is prepared at the same time.
Escutcheon Side memory I/F unit is separately prepared.
Base metal plate (Windows-based display)
Cable
19-type color LCD touchscreen |FCU8-DU194-75 |LCD panel Personal computer unit is prepared at the same time.
(SXGA:1280 x 1024) Backlight I/F PCB Built-in disk of the display unit is prepared at the same time.
Escutcheon Side memory I/F unit is separately prepared.
Base metal plate (Windows-based display)
Cable
3.4 Display Unit [M80VW]
Classification Type Components Remark
15-type color LCD touchscreen |FCU8-DU182-36 |LCD panel Personal computer unit is prepared at the same time.
(XGA:1024 x 768) Backlight I/F PCB Built-in disk of the display unit is prepared at the same time.
Menu keys Front side memory I/F is normally equipped with the display
Escutcheon unit.
Base metal plate (Windows-based display)
Cable
Screw cap set
19-type color LCD touchscreen |FCU8-DU193-77 |LCD panel Personal computer unit is prepared at the same time.
(SXGA:1024 x 1280) Backlight I/F PCB Built-in disk of the display unit is prepared at the same time.
Escutcheon Side memory I/F unit is separately prepared.
Base metal plate (Windows-based display)
Cable
19-type color LCD touchscreen |FCU8-DU194-77 |LCD panel Personal computer unit is prepared at the same time.
(SXGA:1280 x 1024) Backlight I/F PCB Built-in disk of the display unit is prepared at the same time.
Escutcheon Side memory I/F unit is separately prepared.
Base metal plate (Windows-based display)
Cable
3.5 Personal Computer Unit
Classification Type Components Remark
PC board
Personal computer unit FCU8-PC232 PC cooling FAN
Unit lid (Resin molded article) etc.
Built-in disk of the display unit FCU8-CF060G-1 |Windows OS/data storage Windows10
3.6 Keyboard Unit
Classification Type Components Remark
. . Escutcheon, key switch
éf’g;olf;d for 15-type display unit | o kBog3 G402 cable Full keyboard (for M system/L system) (in tandem)
y Screw cap set

11
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M800VW/M8OVW Series Connection and Setup Manual

3 List of Configuration
3.7 Operation Panel I/0 Unit

3.7 Operation Panel I/0 Unit

Classification

Type

Components

Remark

DI 24 V/0 V common input [64 points]
DO Source output [64 points]

FCU8-DX830

Base card
Add-on card

RIO 2.0 terminator connector (R2-TM)

DI: 64-point 24 V/0 V common type
DO: 64-point source type (200 mA/point)
Manual pulse generator input: 3ch
Display unit I/F
Keyboard unit I/F
Emergency stop input
Remote 1/0 2.0 I/F
RIO occupied stations (fixed):
1to 4,7 to 14, 20 to 22
RIO extensible stations:
5,6, 15to0 19, 23 to 64
*1)

DI 24 V/0 V common input [64 points]
DO Source output [64 points]

Scan input [64 points]

Scan output [64 points]

FCU8-DX834

Base card
Add-on card

RIO 2.0 terminator connector (R2-TM)

DI: 64-point 24 V/0 V common type
DO: 64-point source type (200 mA/point)
Scan input: 64 points
Scan output: 64 points
Manual pulse generator input: 3ch
Display unit I/F
Keyboard unit I/F
Emergency stop input
Remote 1/0 2.0 I/F
RIO occupied stations (fixed):
1to 4,7 to 14, 20 to 22
RIO extensible stations:
5,6, 15to0 19, 23 to 64
*1)

DI 24 V/0 V common input [64 points]
DO Source output [64 points]

Safety DI 24 /0 V common input [8
points]

FCU8-DX837

Base card
Add-on card

RIO 2.0 terminator connector (R2-TM)

DI: 64-point 24 V/0 V common type
DO: 64-point source type (200 mA/point)
Safety DI: 8-point 0 V common type
Manual pulse generator input: 3ch
Display unit I/F
Keyboard unit I/F
Emergency stop input
Remote 1/0 2.0 I/F
RIO occupied stations (fixed):

1to 4,7 to 14, 20 to 22
RIO extensible stations:

5,6, 15t0 19, 23 to 64
*1)

(*1) J291 cable is required for connection with the personal computer unit. (for windows-based display)

+ DI: Digital input signals, DO: Digital output signals

IB-1501612-F
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M800VW/M8OVW Series Connection and Setup Manual

3 List of Configuration
3.8 Remote I/O Unit

3.8 Remote I/O Unit

Classification Type Components Remark

DI 24 V/0 V common input [32 points] FCU8-DX220 |Base card DI: 32-point 24 V/0 V common type

DO Source output [32 points] RIO 2.0 connector set  |DO: 32-point source type (200 mA/point)
Number of occupied stations: 1

DI 24 V/0 V common input [64 points] FCU8-DX230 |Base card DI: 64-point 24 V/0 V common type

DO Source output [48 points] RIO 2.0 connector set  |DO: 48-point source type (200 mA/point)
Number of occupied stations: 2

DI 24 V/0 V common input [64 points] FCU8-DX231 |Base card DI: 64-point 24 V/0 V common type

DO Source output [48 points] RIO 2.0 connector set  |DO: 48-point source type (200 mA/point)

AO analog output [1 point] AO: 1 point
Number of occupied stations: 2

Al analog input [4 points] FCU8-DX202 |Base card Al: 4 points

AO analog output [1 point] RIO 2.0 connector set  |AO: 1 point
Number of occupied stations: 1

DI 0 V common input [16 points] FCU8-DX213 |Base card DI: 16-point 0 V. common type (3 mA/point)

DO Source output (large capacity) [8 points]

RIO 2.0 connector set

DO: 8-point source type (2 A/point)
Number of occupied stations: 1

DI 0 V common input [16 points]
DO Source output (large capacity) [8 points]

FCU8-DX213-1

Base card
RIO 2.0 connector set

DI: 16-point 0 V common type (9 mA/point)
DO: 8-point source type (2 A/point)
Number of occupied stations: 1

Safety DI 0 V common input [8 points]
Safety DO Source output (large capacity) [4
points]

FCU8-DX654

Base card
RIO 2.0 connector set

Safety DI: 8-point 0 V common type (3 mA/point)
Safety DO: 4-point source type (2A/point)
Number of occupied stations: 2

Safety DI 0 V common input [8 points]
Safety DO Source output (large capacity) [4
points]

FCU8-DX654-1

Base card
RIO 2.0 connector set

Safety DI: 8-point 0 V common type (9 mA/point)
Safety DO: 4-point source type (2 A/point)
Number of occupied stations: 2

DI 24 V/0 V common input [32 points] FCU8-DX651 |Base card DI: 32-point 24 V/0 V common type
DO Source output [32 points] Add-on card DO: 32-point source type (200 mA/point)
Safety DI 0 V common input [8 points] (*1) RIO 2.0 connector set  |Safety DI: 8-point 0 V common type
Safety relay output [4 points] (*2) Safety relay: 4 points (non-voltage contact)

Relay contact welding detection

Number of occupied stations: 3
Thermistor input [12 points] FCU8-DX408 |Base card Thermistor input: 12 points

RIO 2.0 connector set  |Number of occupied stations: 3

Multi-analog input [4 points] (*3) FCU8-DX409 |Base card Multi-analog input: 4 points

RIO 2.0 connector set

Number of occupied stations: 4

(*1) Safety DI uses 16 points of terminal because of the duplication wiring.
(*2) Safety relay output uses 8 points of terminal because of the duplication wiring.
(*3) Voltage input, current input, thermocouple input and resistance temperature detector input are selected for each chan-

nel.

+ DI: Digital input signals, DO: Digital output signals, Al: Analog input signals, AO: Analog output signals

3.9 Laser I/F Unit

Classification

Type

Components

Remark

Laser I/F unit

FCU8-DX522-
001

Base card
Connector set

DI: 26-point 0 V common type

DO: 22-point source type (200 mA/point)
PWM output: 1 point

Relay: 3 points (non-voltage contact)

Al: 1 point

AO: 1 point

Remote 1/0 occupies 1 ch.

13
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M800VW/M8OVW Series Connection and Setup Manual

3 List of Configuration
3.10 Function Expansion Unit

3.10 Function Expansion Unit
[Connector: EXT1/EXT2 on the control unit]

Classification Type Components Remark
Encoder (manugl pulse generator) I/ FCUS-EX544 Encoder IF PCB Encoder input 1ch .
F expansion unit 5V manual pulse generator input 2ch

[Connector: EXT3/EXT4 on the control unit]

Classification Type Components Remark
CC-Link expansion unit FCUB8-EX561 CC-Link I/F PCB CC-Link 1 ch
PROFIBUS-DP master unit FCUB8-EX563 PROFIBUS-DP I/F PCB PROFIBUS-DP 1 ch
CC-Link IE Field Base card . .
Master/local unit FCUB8-EX564 Add-on card CC-Link IE Field 2 ch
EtherNet/IP Base card EtherNet/IP 1 ch
scanner/adapter unit FCUB-EX565 Add-on card (LAN1 only; LAN2 unavailable)
. . Base card FL-net 1 ch
FL-net expansion unit FCU8-EX568 Add-on card (LAN1 only; LAN2 unavailable)
. . Base card CC-Link IE TSN network 1 ch
CC-Link IE TSN remote unit FCUB-EX569 Add-on card (LAN1 only; LAN2 unavailable)
Vibration cutting expansion unit FCUB8-EX744 Base card Vibration cutting function
3.11 Side Memory I/F Unit
Classification Type Components Remark
Side memory I/F unit FCUB8-EP201-2 Side memory I/F PCB SDHC: 1 ch
J292 cable USB2.0 1 ch

Structural member

USB communication

(between side memory I/F PCB and per-
sonal computer)

Unit lid (resin molded article), metal
plate, etc.

Exclusive for 19-type display unit

3.12 Manual Pulse Generator

Classification Type Components Remark
UF0-01-279 Input: DC5 V
5 V manual pulse generator UFO-01-229 (Produced by NIDEC NEMICON) 100 pulse/rev
12V manual pulse generator HDBOC HDB0C Input: DC12 v
25 pulse/rev
3.13 Synchronous Feed Encoder
Classification Type name Components Remark

Synchronous feed encoder

OSE1024-3-15-68

OSE1024-3-15-68

Input: DC5 V
1024 pulse/rev
6000 rpm, 68-square flange

Synchronous feed encoder

OSE1024-3-15-68-8

OSE1024-3-15-68-8

Input: DC5 V
1024 pulse/rev
8000 rpm, 68-square flange

Synchronous feed encoder

OSE1024-3-15-160

OSE1024-3-15-160

Input: DC5 V
1024 pulse/rev
6000 rpm, 160-square flange

IB-1501612-F
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3 List of Configuration
3.14 Machine Operation Panel

3.14 Machine Operation Panel

Classification Type name Components Remark
Main panel A Escutcheon, key switch Mitsubishi Electric standard key layout
(For 8.4-type/15-type display unit) |- CUSKB921 Control card (55 keys) (Standard specification A)
4yp yp play G054 cable, screw cap set Y P
Main panel A Escutcheon, key switch Custom specification, 55-key layout
(For 8.4-type/15-type display unit) FCU8-KB922 Control card (Clear key top cover sold separately)
4P yp play G054 cable, screw cap set ytop P Y
. Escutcheon, key switch . o .
Main panel B Mitsubishi Electric standard key layout
(For 10.4-type display unit) FCU8-KB923 Control card (55 keys) (Standard specification A)
4y play G054 cable, screw cap set 4 P
Main panel B Escutcheon, key switch Custom specification, 55-key layout
(For 10.4-type display unit) FCUB-KB924 Control card (Clear key top cover sold separately)
AP play G054 cable, screw cap set v top P Y
. Escutcheon, key switch . L .
Main panel A Mitsubishi Electric standard key layout
(For 8.4-type/15-type display unity |- CUS-KB925 Control card (55 keys) (Standard specification B)
4-yp yp play G054 cable, screw cap set ¥ P
Main panel B Escutcheon, key switch Mitsubishi Electric standard key layout
(For 10.4-type display unit) FCUB-KB926 Control card (55 keys) (Standard specification B)
AP play G054 cable, screw cap set Y P
Escutcheon . s . .
(Cormon fo all display units) [TV |Emergency stop swich, overide swich g e e PR SSOCEE BEAT P
play ON/OFF switch, screw cap set P
Escutcheon . s . .
e aldlayunis) |FCUBKE41  Emeroencysopsutc, averiasswtcn WISt it avich e
play ON/OFF switch, screw cap set P
NO030C975G51/ Clear key top cover (20 pieces/60 piec-
Clear key top set NO30C975G55  |es)
Set of labels for M7 standard key N939A169G51 Labels for M7 standard key layout (1
layout sheet)
3.15 Handy Terminal
Classification Type name Components Remark
Handy terminal HG1T-SB12UH-
y MK1346-L5

15
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3 List of Configuration
3.16 Cable Connector Sets

3.16 Cable Connector Sets

Classification Type name Components Remark
General I/0 FCUA-CS000 Connector (10120-3000PE, 2 pcs.)
(For SKIP, SIO, MPG, AIO) Shell kit (10320-52F0-008, 2 pcs.)
Emergency stop connector 005057-9403 Connector (50-57-9403),
(For EMG) 0016020103 x 3 pcs. Contact (0016020103, 3 pcs.)
Connector kit for RIO 2.0 unit RI02 CON Connector (1-1318119-3, 2 pcs.),
Contact (1318107-1, 8 pcs.),
Connector (2-178288-3),
Contact (1-175218-5, 3 pcs.)
Connector kit for laser I/F RIOL-CON Connector (1-1318119-3, 2 pcs.),
Contact (1318107-1, 8 pcs.),
Connector (2-178288-3, 2 pcs.),
Contact (1-175218-5, 6 pcs.)
24 VDC power supply connector  |[FCUA-CN220 Connector (2-178288-3),
(For DCIN) Contact (1-175218-5, 3 pcs.)
DI/DO Connector 7940-6500SC x 4 pieces|Connector (7940-6500SC, 4 pcs.),
(for operation panel 1/0O unit) 3448-7940 x 4 pcs. Strain relief (3448-7940, 4 pcs.)
(for remote 1/0O unit)
ON/OFF switch connector 005057-9404 Connector (50-57-9404),
0016020103 x 4 pcs. Contact (0016020103, 4 pcs.)
THERMISTOR connector 37104-2165-000FL 10P |Connector (37104-2165-000FL, 10 pieces)
3.17 Thermistor Set
Classification Type name Components Remark
Thermistor PT3C-51F-M2 10P Thermistor (PT3C-51F-M2, 10 pieces)
3.18 Genuine Memory Card
Classification Type name Components Remark

Exclusive SD cards for 1 GB

FCU8-SD001G

FCU8-SD001G

1 GB capacity

Exclusive SD cards for 4 GB

FCU8-SD004G

FCU8-SD004G

4 GB capacity

3.19 Durable Parts

Durable parts

Part type

Battery for control unit Q6BAT
Battery for personal computer unit Q6BAT
Cooling fan for personal computer unit 109P0424H3103

+ Contact the Service Center, Sales Office or dealer for repairs or part replacement.

3.20 Replacements

Replacements Part type Manufacturer
Protection fuse for operation panel I/O unit LM50 Daito Communication Apparatus Co., Ltd.
Protection fuse for FCU8-DX220/230/231 LM50 Daito Communication Apparatus Co., Ltd.
Protection fuse for FCU8-DX213/654/213-1/654-1 MP63 Daito Communication Apparatus Co., Ltd.
Protection fuse for FCU8-DX522-001 LM50 Daito Communication Apparatus Co., Ltd.
Pair of SD/USB covers for display unit N031C089G51 -

IB-1501612-F
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3 List of Configuration
3.21 List of Cables

3.21 List of Cables
[Cable relating to NC]

Type name Application Available cable length (m) MaI:;‘;?:Ie
Wiring between synchronous encoder and control unit (straight, with
FCUA-R050-xM connector) 5 30m
(for FCU8-EX544)
Wiring between synchronous encoder and control unit (right angle, with
FCUA-R054-xM connector) 3,5,10, 15, 20 30m
(for FCU8-EX544)
G071 LxM 24 VDC relay cable for machine operation panel 0.12,0.5,1 1m
G123 Cable for emergency stop release - -
ON/OFF switch cable
G170 LxM (for wiring between ON/OFF switch and personal computer unit) 1t02,3t05,10to 15 15m
(for windows-based display)
G430 LxM Cable for connection to handy terminal 3,5,10 10m
G460 LM (C;:P \Iz(:ilfiz;rngvcg]:non‘i::téoannglagr?ld sub panel) 0.5 0.5m
J020 LxM Manual pulse generator cable (12 V): 1 ch 1,2,3,5,7,10, 15, 20, 30 50 m
J021 LxM Manual pulse generator cable (12 V): 2 ch 1,2,3,5,7,10, 15, 20, 30 50 m
J022 LxM Manual pulse generator cable (12 V): 3 ch 1,2,3,5,7,10, 15, 20, 30 50 m
J023 LxM Manual pulse generator cable (5 V): 1 ch 1,2,3,5,7,10, 15, 20 20 m
J024 LxM Manual pulse generator cable (5 V): 2 ch 1,2,3,5,7,10, 15, 20 20 m
J025 LxM Manual pulse generator cable (5 V): 3 ch 1,2,3,5,7,10, 15, 20 20 m
e e n2aszism  m)
J027 LxM (“ﬁifii'nii'iﬁogne%eéimaﬂi)(5 V):-2.eh 1,2,3,5,7,10, 15, 20 20 m (¥)
J030 LxM RS-232C I/F cable: 1 ch 1,2,3,5,7,10 15m (*)
J031 LxM RS-232C I/F cable: 2 ch 1,2,3,5,7,10 15 m (*)
JO70 LxM 24 VVDC power cable 1,2,3,5,7,10, 15 15 m
J071 LxM 24 VVDC power cable (for long distance) 20 20m
J100 LxM SKIP input cable 1,2,3,5,7,10,15,20 20 m
J120 LxM Emergency stop cable 1,2,3,5,7,10, 15, 20, 30 30m
J121 LxM Emergency stop cable for machine operation panel 1,2,3,5,7,10, 15, 20, 30 30m
J210 LxM Remote 1/0 2.0 communication cable 0.3,1,2,3,5,7,10, 15,20, 30 |50 m
J220 LxM Ggf‘:\‘jlgé’;\m; cable 2,3,7 30 m
J221 LxM Analog input/output cable (for remote I/O unit) 2,3,7 30 m
1291 LxM I(/)gnunri::tion cable between personal computer unit and operation panel 0.15, 0.5, 1 1m
J303 LxM LAN straight cable 1,2,3,5,7,10, 15, 20, 30 50 m
J350 LxM DI/DO cable (connectors at both ends) 1,2,3,5 50m
J351 LxM DI/DO cable (connector at one end) 3 50 m
J460 LxM DI/DO cable (connectors at both ends) 1,2,3,5 50 m
J461 LxM DI/DO cable (connector at one end) 3 50 m
R2-TM Terminator for remote I/O interface - -
J Note

(1) "x"in type columns indicate cable length (unit: m).
(2) Lengths indicated with an asterisk (*) in the max. cable length column indicate the maximum cable length when connect-
ing via other unit.
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3 List of Configuration

3.22 System Type

[Cable Relating to Drive Unit]

Type name Application Available cable length (m) L EEIED
length

Motor side PLG cable

CNP2E-1-xM Spindle side accuracy encoder 2,3,4,5,7,10, 15, 20, 25,30 {30 m
TS5690 cable
Spindle side detector cable

CNP3EZ-2P-xM OSE-1024 cable 2,3,4,5,7,10, 15, 20, 25,30 |30 m
Spindle side detector cable

CNP3EZ-3P-xM OSE-1024 cable 2,3,4,5,7,10, 15, 20,25,30 (30 m
For HG/HG-H, HQ-H, HK/HK-H, HG-JR

CNV2E-8P-xM Motor side encoder cable (for D47/D48/D51/D74/G48) 2,3,4,5,7,10, 15, 20,25,30 (30 m
Ball screw side encoder cable (OSA405ET2AS, OSAG76ET2AS)
For HG/HG-H, HQ-H, HK/HK-H, HG-JR

CNV2E-9P-xM Motor side encoder cable (for D47/D48/D51/D74/G48) 2,3,4,5,7,10, 15, 20, 25,30 |30 m
Ball screw side encoder cable (OSA405ET2AS, OSAG676ET2AS)

MS}iNE“CBLXM_ For HG-H1502 Motor side encoder cable (for D48/D51/D74) 5, 10, 20, 30 30m

CNV2E-D-xM MDS-B-SD unit cable 2,3,4,5,7,10, 15, 20,25,30 (30 m

CNV2E-HP-xM MDS-EX-HR unit cable 2,3,4,5,7,10, 15, 20,25,30 (30 m
Battery cable

DG30-xM (for wiring between drive unit and battery box, between drive units) 03,05,1,2,3,5,7,10 10m

G380 LxM Optical communication cable 5,10, 12, 15, 20, 25, 30 30m
Wiring between drive units (outside panel)
Optical communication cable

J395 LxM Wiring between drive units (outside panel) 3,5,7,10 10m
Wiring between NC and-drive unit

J396 LxM Optical communication cable 0.2,03,05,1,2,3,5 10m
Wiring between drive units (inside panel)
<200V Series>

MR-BKS1CBLxMA1-H |Brake cable for HG96 2,3,5,7,10 10m
load side angle
<200V Series>

MR-BKS1CBLxMA2-H |Brake cable for HG96 2,3,5,7,10 10m
reverse load side angle

MR-BT6V2CBL LxM | oattery cable (MDS-EJ/EJH) 03,1 1m
(for wiring between drive units)

MR-DO5UDL3M-B STO cable 3 3m
<200V Series>

MR-PWS1CBLXxMA1-H |Power cable for HG96 2,3,5,7,10 10m
load side angle
<200V Series>

MR-PWS1CBLxMA2-H |Power cable for HG96 2,3,5,7,10 10m
reverse load side angle

SH21 LxM Power supply commu'nlcgtlon cable 0.35,05,1,2, 3 30m
Backup unit communication cable

J Note

(1) "x"in type columns indicate cable length (unit: m).

(2) Lengths indicated with an asterisk (*) in the max. cable length column indicate the maximum cable length when connect-

ing via other unit.

3.22 System Type
Series Model name System type Control unit
. M850VW FCA850U-V FCU8-MA051-001
M800VW Series
M830VW FCA830U-V FCU8-MU052-001
M80VW Series M80VW FCA80U-V FCU8-MU054-001
IB-1501612-F 18
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M800VW/M80VW Series Connection and Setup Manual

4 General Specifications
4.1 Environment Conditions [M800VW]

4.1 Environment Conditions [M800VW]
4.1.1 Environment Conditions Inside the Operation Panel

Unit name Display unit Personal computer unit
ltem FCU8-DU182-34: (15-type)
Type FCU8-DU193-75: (19-type) FCU8-PC232
FCU8-DU194-75: (19-type)

During op- (0 °C to 58 °C
Ambient eration

temperature| During |-20 °C to 60 °C
storage

Ambient hu- Long term (10% to 75% RH (with no dew condensation)

midity | Short term [10% to 95% RH (with no dew condensation) (*1)

Vibration resistance |4.9 m/s2[0.5 G] or less

Shock resistance  (29.4 m/s2 [3 G] or less

Working atmosphere [No corrosive gases, dust or oil mist

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

Altitude
above sea level
FCU8-DU182-34: 12 VDC/5 VDC/3.3 VDC 24 VDC
General spec-| FCU8-DU193-75: 12 VDC/5 VDC
ifications | Power supply voltage |-c3.py194-75: 12 vDC/5 VDC
(Supplied from personal computer unit)
Current consumption |- (*2) 22A
Maximum FCU8-DU182-34: 20.5 19
heating val- (W) FCU8-DU193-75: 33
ue FCU8-DU194-75: 33
FCU8-DU182-34: 3.9 1.2
Mass (kg) FCU8-DU193-75: 5.2
FCU8-DU194-75: 5.2
Outline di- FCU8-DU182-34: 400 x 320 237 x 182 x 53.5
mensions FCU8-DU193-75: 365 x 440
W x H (mm) |FCU8-DU194-75: 440 x 365
or
W xHxD

(*1) "Short term" means within one month.
(*2) The current consumption of the display unit is included in that of the personal computer unit.

‘ Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters
above sea level.
Refer to the manual of drive unit for details.
(2) When the display unit is mounted on an incline, the inclination angle to place the unit should follow below.
15-type display unit: The inclination should be 30 degrees or less from the vertical direction.
19-type display unit: The inclination should be 60 degrees or less from the vertical direction.

IB-1501612-F 20
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4 General Specifications

4.1 Environment Conditions [M800VW]

Unit name Keyboard unit Operation panel I/O unit Machine operation panel
. FCU8-KB921/KB922/KB925
Item g : o
Type :ﬁ:: '::11?13;) (15-typelvertical |0\ 10 1 X830/DX834/DX837 |FCUS-KB923/KBI24/KB926
& FCU8-KB931/KB941
During op-|0 °C to 58 °C
Ambient eration
temperature| During |-20 °C to 60 °C
storage
Ambient hu-| Long term |10% to 75% RH (with no dew condensation)
midity | Short term [10% to 95% RH (with no dew condensation) (*1)

Vibration resistance

4.9 m/s2[0.5 G] or less

Shock resistance

29.4 m/s? [3 G] or less

Working atmosphere

No corrosive gases, dust or oil mist

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

Altitude
above sea level
5VDC 24 VDC 24 VVDC (*5)
Power supply voltage |(Supply from operation panel /0O
General spec-| unit)
ifications | Current consumption |- (*2) 0.3A(*3) 0.3 A (*5)
Maximum 1 8 (*4) 7.2
heating val- (w)
ue
1.5 0.4 FCUB8-KB921/KB922/KB925:
1.1
Mass (kg) |1:CZU8-K8923/K8924/K8926:
FCU8-KB931/KB941:
0.5
400 x 140 116 x 179 FCU8-KB921/KB922/KB925:
Outline di- 260 x 140
mensions (mm) FCUB8-KB923/KB924/KB926:
290 x 140
W x H
FCU8-KB931/KB941:
140 x 140
(*1) "Short term" means within one month.
(*2) The current consumption of the keyboard unit is included in that of the operation panel I/O unit.
(*3) Current consumption for the I/O circuit needs to be separately calculated based on the number of points used and its
load.
(*4) For the heating value of the I/O circuit, calculate with the number of points used.
(*5) 24 V power input is not required for FCU8-KB931/KB941.

‘ Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters

above sea level.

Refer to the manual of drive unit for details.
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4 General Specifications
4.1 Environment Conditions [M800VW]

4.1.2 Environment Conditions Inside the Control Panel

Ambient eration

{tem Unit name Control unit
Type FCU8-MU052/MA051
During op-|0 °C to 55 °C

temperature| During

storage

-20°Cto 60 °C

Ambient hu- Long term

10% to 75% RH (with no dew condensation)

midity | Short term

10% to 95% RH (with no dew condensation) (*1)

Vibration resistance

4.9 m/s2[0.5 G] or less

Sho

ck resistance

29.4 m/s? [3 G] or less

Worki

ng atmosphere

No corrosive gases, dust or oil mist

General spec-

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

ifications Altitude
above sea level
Power supply voltage |24 VDC
Current consumption (1.5A
Maximum 16
heating val- (W)
ue
Mass (kg) 1.9
Outline di- 90 x 380 x 180
mensions (mm)
WxHxD

(*1) "Short term" means within one month.

. Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters

above sea level.

Refer to the manual of drive unit for details.

IB-1501612-F
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4 General Specifications
4.1 Environment Conditions [M800VW]

Unit name Remote I/O unit
FCU8-DX213/
Item = o
Type E?(g:o?;()fzzzﬂ FCUS-DX202 gié;ﬁl” FCUS-DX408 |FCUS-DX409 |FCUS-DX651
DX654-1
During op-|0 °C to 58 °C
Ambient eration
temperature| During |-20 °C to 60 °C
storage
Long term |10% to 75% RH (with no dew condensation)
Ambient hu- 10% to 95% RH (with no dew condensation) (*1) 10% to 85% RH
midity | Short term (with no dew con-
densation) (*1)

Vibration resistance (4.9 m/s2 or less

Shock resistance  |29.4 m/s? or less

General spec-| working atmosphere |No corrosive gases, dust or oil mist
ifications

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

Altitude
above sea level

Power supply voltage |24 VDC

Current consumption [3.5 A (*2) |0.3 A |0.3 A (*3) 0.1A 02A 3.7A(*2)
Maximum 8 (*4) 3 6 (*5) 8 (*4)
heating val- (w)
ue
Mass (kg) |04 0.2 0.3 0.8

Outline di- 40 x 175 x 13340 x 175 x 119]40 x 175 x 130[40 x 175 x 109[40 x 175 x 130[{104 x 175 x 115
mensions (mm)

W x H x D

(*1) "Short term" means roughly within one month.

(*2) This value includes the maximum value of DO external load current (3.2 A).

(*3) This value does not include DO external load current.

(*4) For the heating value of the I/O circuit, calculate with the number of points used.
(*5) The maximum value including the heating value of analog input circuit.

‘ Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters
above sea level.
Refer to the manual of drive unit for details.
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4 General Specifications

4.1 Environment Conditions [M800VW]

Ambient eration

ltem Unit name Laser I/F unit
Type FCU8-DX522-001
During op-|0 °C to 58 °C

temperature| During
storage

-20°Cto 60 °C

Ambient hu- Long term

10% to 75% RH (with no dew condensation)

midity | Short term

10% to 95% RH (with no dew condensation) (*1)

Vibration resistance

4.9 m/s? or less

Shock resistance

29.4 m/s? or less

Working atmosphere

No corrosive gases, dust or oil mist

General spec-

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

ifications Altitude
above sea level
Power supply voltage |24 VDC
Current consumption |0.3 A (*2)
Maximum 8 (*3)(*4)
heating val- (W)
ue
Mass (kg) 0.4

Outline di- 40 x 175 x 133
mensions (mm)

WxHxD

(*1) "Short term" means roughly within one month.

(*2) This value does not include DO
(*3) For the heating value of the 110

external load current.
circuit, calculate with the number of points used.

(*4) The maximum value including the heating value of analog input circuit.

. Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters

above sea level.

Refer to the manual of drive unit for details.

IB-1501612-F
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4 General Specifications
4.1 Environment Conditions [M800VW]

4.1.3 24 VDC Stabilized Power Supply Selecting Conditions

Consider the following characteristics for the stabilized power supply, and select the power supply that complies with laws,
regulations, or safety standards of the country where the machine will be installed.

Item Specifications Remarks

When the stabilized power supply and 24 VDC input unit are distant, select the stabilized
Voltage 24 VDC power supply which is possible to set output voltage 24 VDC or more allowing for the influ-
ence of voltage down by the cable.

Voltage fluctuation +5%
Calculate the current value as a reference of maximum current consumption for the unit
Current - .
Output which uses the power supply.
Ripple noise 0.2V (P-P)
Output holding . Output holding time is decided by loading ratio; however, the stabilized power supply which
. min 20ms . . P ) . ;
time complies with the specification on the left must be selected during maximum loading.
Overcurrent output Use a power supply having the overcurrent output shutoff function.

shutoff function

/\ CAUTION

Using a stabilized power supply without overcurrent protection may cause the unit's failure due to miswiring of 24 V.
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4 General Specifications
4.2 Environment Conditions [M80VW]

4.2 Environment Conditions [M80VW]
4.2.1 Environment Conditions Inside the Operation Panel

Unit name Display unit Personal computer unit
ltem FCU8-DU182-36: (15-type)
Type FCU8-DU193-77: (19-type) FCU8-PC232
FCU8-DU194-77: (19-type)

During op- (0 °C to 58 °C
Ambient eration

temperature| During |-20 °C to 60 °C
storage

Ambient hu- Long term (10% to 75% RH (with no dew condensation)

midity | Short term [10% to 95% RH (with no dew condensation) (*1)

Vibration resistance |4.9 m/s2[0.5 G] or less

Shock resistance  (29.4 m/s2 [3 G] or less

Working atmosphere [No corrosive gases, dust or oil mist

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

Altitude
above sea level
FCU8-DU182-36: 12 VDC/5 VDC/3.3 VDC 24 VDC
General spec-| FCU8-DU193-77: 12 VDC/5 VDC
ifications | Power supply voltage |-c3.py194-77: 12 vDC/5 VDC
(Supplied from personal computer unit)
Current consumption |- (*2) 22A
Maximum FCU8-DU182-36: 20.5 19
heating val- (W) FCU8-DU193-77: 33
ue FCU8-DU194-77: 33
FCU8-DU182-36: 3.9 1.2
Mass (kg) FCU8-DU193-77:5.2
FCU8-DU194-77: 5.2
Outline di- FCU8-DU182-36: 400 x 320 237 x 182 x 53.5
mensions FCU8-DU193-77: 365 x 440
W x H (mm) |FCU8-DU194-77: 440 x 365
or
W xHxD

(*1) "Short term" means within one month.
(*2) The current consumption of the display unit is included in that of the personal computer unit.

‘ Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters
above sea level.
Refer to the manual of drive unit for details.
(2) When the display unit is mounted on an incline, the inclination angle to place the unit should follow below.
15-type display unit: The inclination should be 30 degrees or less from the vertical direction.
19-type display unit: The inclination should be 60 degrees or less from the vertical direction.
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4 General Specifications

4.2 Environment Conditions [M80VW)]

Unit name Keyboard unit Operation panel I/O unit Machine operation panel
. FCU8-KB921/KB922/KB925
Item d : o
Type :ﬁ:: '::11?13;) (15-typelvertical | o ;0 1x330/DX834/DX837 |FCUS-KB923/KB924/KBI26
e FCU8-KB931/KB941
During op-|0 °C to 58 °C
Ambient eration
temperature| During |-20 °C to 60 °C
storage
Ambient hu-| Long term |10% to 75% RH (with no dew condensation)
midity | Short term [10% to 95% RH (with no dew condensation) (*1)

Vibration resistance

4.9 m/s2[0.5 G] or less

Shock resistance

29.4 m/s? [3 G] or less

Working atmosphere

No corrosive gases, dust or oil mist

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

Altitude
above sea level
5VDC 24 VDC 24 VVDC (*5)
Power supply voltage |(Supply from operation panel I/O
General spec-| unit)
ifications | Current consumption |- (*2) 0.3 A (*3) 0.3 A (*5)
Maximum 1 8 (*4) 7.2
heating val- (w)
ue
1.5 0.4 FCUB8-KB921/KB922/KB925:
1.1
Mass (kg) I:(ZUS-KBQZ3/K8924/K8926:
FCU8-KB931/KB941:
0.5
400 % 140 116 x 179 FCU8-KB921/KB922/KB925:
Outline di- 260 x 140
mensions (mm) FCUB8-KB923/KB924/KB926:
290 x 140
WxH
FCU8-KB931/KB941:
140 x 140
(*1) "Short term" means within one month.
(*2) The current consumption of the keyboard unit is included in that of the operation panel I/O unit.
(*3) Current consumption for the I/O circuit needs to be separately calculated based on the number of points used and its
load.
(*4) For the heating value of the I/O circuit, calculate with the number of points used.
(*5) 24 V power input is not required for FCU8-KB931/KB941.

‘ Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters

above sea level.

Refer to the manual of drive unit for details.
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4 General Specifications
4.2 Environment Conditions [M80VW]

4.2.2 Environment Conditions Inside the Control Panel

Ambient eration

{tem Unit name Control unit
Type FCU8-MU054
During op-|0 °C to 55 °C

temperature| During

storage

-20°Cto 60 °C

Ambient hu- Long term

10% to 75% RH (with no dew condensation)

midity | Short term

10% to 95% RH (with no dew condensation) (*1)

Vibration resistance

4.9 m/s2[0.5 G] or less

Shock resistance

29.4 m/s? [3 G] or less

Working atmosphere [No corrosive gases, dust or oil mist
Ge.n.era! SPec . Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less
ifications Altitude
above sea level
Power supply voltage |24 VDC
Current consumption (1.25 A
Maximum 16
heating val- (W)
ue
Mass (kg) 2.0
Outline di- 60 x 380 x 180
mensions (mm)
WxHxD

(*1) "Short term" means within one month.

. Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters

above sea level.

Refer to the manual of drive unit for details.
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4 General Specifications
4.2 Environment Conditions [M80VW)]

Unit name Remote I/O unit
FCU8-DX213/
Item = o
Type E?(g:o?;()fzzzﬂ FCUS-DX202 gié;ﬁl” FCUS-DX408 |FCUS-DX409 |FCUS-DX651
DX654-1
During op-|0 °C to 58 °C
Ambient eration
temperature| During |-20 °C to 60 °C
storage
Long term |10% to 75% RH (with no dew condensation)
Ambient hu- 10% to 95% RH (with no dew condensation) (*1) 10% to 85% RH
midity | Short term (with no dew con-
densation) (*1)

Vibration resistance (4.9 m/s2 or less

Shock resistance  |29.4 m/s? or less

General spec-| working atmosphere |No corrosive gases, dust or oil mist
ifications

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

Altitude
above sea level

Power supply voltage |24 VDC

Current consumption [3.5 A (*2) |0.3 A |0.3 A (*3) 0.1A 02A 3.7A(*2)
Maximum 8 (*4) 3 6 (*5) 8 (*4)
heating val- (w)
ue
Mass (kg) |04 0.2 0.3 0.8

Outline di- 40 x 175 x 13340 x 175 x 119]40 x 175 x 130[40 x 175 x 109[40 x 175 x 130[{104 x 175 x 115
mensions (mm)

W x H x D

(*1) "Short term" means roughly within one month.

(*2) This value includes the maximum value of DO external load current (3.2 A).

(*3) This value does not include DO external load current.

(*4) For the heating value of the I/O circuit, calculate with the number of points used.
(*5) The maximum value including the heating value of analog input circuit.

‘ Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters
above sea level.
Refer to the manual of drive unit for details.
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4 General Specifications

4.2 Environment Conditions [M80VW]

Ambient eration

ltem Unit name Laser I/F unit
Type FCU8-DX522-001
During op-|0 °C to 58 °C

temperature| During
storage

-20°Cto 60 °C

Ambient hu- Long term

10% to 75% RH (with no dew condensation)

midity | Short term

10% to 95% RH (with no dew condensation) (*1)

Vibration resistance

4.9 m/s? or less

Shock resistance

29.4 m/s? or less

Working atmosphere

No corrosive gases, dust or oil mist

General spec-

Operation/Storage: 1000 meters or less above sea level, Transportation: 13000 meters or less

ifications Altitude
above sea level
Power supply voltage |24 VDC
Current consumption |0.3 A (*2)
Maximum 8 (*3)(*4)
heating val- (W)
ue
Mass (kg) 0.4

Outline di- 40 x 175 x 133
mensions (mm)

WxHxD

(*1) "Short term" means roughly within one month.

(*2) This value does not include DO
(*3) For the heating value of the 110

external load current.
circuit, calculate with the number of points used.

(*4) The maximum value including the heating value of analog input circuit.

. Note

(1) For the whole NC system, consider the characteristics of the drive units when the altitude is more than 1000 meters

above sea level.

Refer to the manual of drive unit for details.
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4 General Specifications
4.2 Environment Conditions [M80VW)]

4.2.3 24 VDC Stabilized Power Supply Selecting Conditions

Consider the following characteristics for the stabilized power supply, and select the power supply that complies with laws,
regulations, or safety standards of the country where the machine will be installed.

Item Specifications Remarks

When the stabilized power supply and 24 VDC input unit are distant, select the stabilized
Voltage 24 VDC power supply which is possible to set output voltage 24 VDC or more allowing for the influ-
ence of voltage down by the cable.

Voltage fluctuation +5%
Calculate the current value as a reference of maximum current consumption for the unit
Current - .
Output which uses the power supply.
Ripple noise 0.2V (P-P)
Output holding . Output holding time is decided by loading ratio; however, the stabilized power supply which
. min 20ms . . P ) . ;
time complies with the specification on the left must be selected during maximum loading.
Overcurrent output Use a power supply having the overcurrent output shutoff function.

shutoff function

/\ CAUTION

Using a stabilized power supply without overcurrent protection may cause the unit's failure due to miswiring of 24 V.
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4 General Specifications
4.3 Control Unit [M800VW]

4.3 Control Unit [M800VW]
4.3.1 M830VW(FCU8-MU052)/M850VW(FCU8-MA051)
Outline dimensions
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4 General Specifications
4.3 Control Unit [M800VW]

Installation dimensions
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4 General Specifications
4.3 Control Unit [M800VW]

Connector

Cover opened

LI I )]

(22)

Front view Bottom view

No. | Connector name Function No. | Connector name Function

(1) |[OPTH1 High-speed optical servo communication (13) [RIO7 System reserved

(2) |OPTH2 High-speed optical servo communication (14) |RIO8 MODBUS/RTU communication (for con-
nection to EcoMonitorLight)

(3) [LAN1 Ethernet communication (15) [SKIP SKIP input 8 points

(4) [LAN3 Ethernet communication (16) |AIO Analog input 4 ch
Analog output 2 ch
5V manual pulse generator input 2 ch

(5) |GDI Ethernet communication for personal (17) |[EMG External emergency stop input

computer unit connection

(6) |SIO RS-232C communication 2 ch (18) |[EXT1 Function expansion unit I/F slot

(7) |[RIO1 Remote I/O 2.0 communication (19) |EXT2 Function expansion unit I/F slot

(8) |RIO2 Remote I/0 2.0 communication (20) |[EXT3 Function expansion unit I/F slot

(9) |RIO3 Remote I/0O 2.0 communication (21) |EXT4 Function expansion unit I/F slot

(10) [RIO4 Remote I/O 2.0 communication (22) |DCIN 24 VDC input

(11) |[RIO5 System reserved (23) |FG FG terminal

(12) |[RIO6 System reserved (24) |SD SD card I/F

. Note

+ When RIO1 to RIO4 and RIO8 are used at the same time, the alarm (Y15 0006) occurs.

IB-1501612-F
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4 General Specifications
4.3 Control Unit [M800VW]

/\ CAUTION

could cause bursting, damage, etc.

indicated connectors or terminals.

supply power to other devices.

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

A Output from 12 V/5 V/3.3 V connectors is for powering peripheral devices only. If used for powering other
equipment, NC operation will not be guaranteed due to voltage drops or wraparound noise. Do not use it to

(1) OPTH1 (High-speed optical servo communication 1st ch)
(2) OPTH2 (High-speed optical servo communication 2nd ch)

<Cable side connector type>
Connector: LGP-Z0007K
Manufacturer: HONDA TSUSHIN KOGYO

(3) LAN1 (Ethernet communication)
(4) LAN3 (Ethernet communication)

1 8

110

TXRXDO+

110

TXRXDO-

110

TXRXD1+

10

TXRXD2+

lfe}

TXRXD2-

I}

TXRXD1-

110

TXRXD3+

O NG| AW N| -

110

TXRXD3-

+ Connect connector case with FG pattern.
+ Use J303 cable when directly connecting a device such as a personal computer to the unit.

<Cable side connector type>
Connector: JOO026A0165
Manufacturer: Japan Telegartner
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4 General Specifications
4.3 Control Unit [M800VW]

(5) GDI (Ethernet communication for personal computer unit connection)

1 8

@]

TXD+
O |TXD-
I |RXD+
NC
NC
I |RXD-
NC
NC

X N[O AW N|-

¢+ Connect connector case with FG pattern.
+ Use J303 cable when directly connecting a device such as a personal computer to the unit.

<Cable side connector type>

Connector: JO0026A0165
Manufacturer: Japan Telegartner

(6) SIO (RS-232C communication 2 ch)

10 1
J==K

20 11
1 oV 1 oV
2 I |[RD1RXD1) | 12 | O [SD1(TXD1)
3 I |cs1cTst) | 13 | O [RS1(RTSY)
4 I |DR1(DSR1) | 14 | O |ER1(DTR1)
5 oV 15 oV
6 NC 16 NC
7 I |RD2(RXD2) | 17 | O [SD2(TxD2)
8 I |cs2(cTs2) | 18 | O [RS2(RTS2)
9 I |DR2(DSR2) | 19 | O |ER2(DTR2)
10 NC 20 NC

+ Connect connector case with FG pattern.

<Cable side connector type>
Plug: 10120-3000PE

Shell: 10320-52F0-008
Manufacturer: 3M

. Note

+ When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the con-
nector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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4 General Specifications
4.3 Control Unit [M800VW]

(7) RIO1 (Remote I/O 2.0 communication 1st ch)
(8) RIO2 (Remote I/O 2.0 communication 2nd ch)
(9) RIO3 (Remote 1/0 2.0 communication 3rd ch)
(10) RIO4 (Remote 1/0 2.0 communication 4th ch)
Up to 64 remote 1/O stations can be connected.

123
A B
110 |TXRXD 1 IO |TXRXD*
NC 2 ov
FG 3 NC

<Cable side connector type>
Connector: 1-1318119-3
Contact: 13181071
Manufacturer: TE Connectivity

(11) RIO5 (System reserved)
(12) RIO6 (System reserved)
(13) RIO7 (System reserved)
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4 General Specifications
4.3 Control Unit [M800VW]

(14) RIO8 (MODBUS/RTU communication (for connection to EcoMonitorLight))

(o9)

A B

1 /0 485+ 1 /0 |485-
NC 2 NC
SLD 3 NC

<Cable side connector type>
Connector: 1-1318119-3
Contact: 1318107-1
Manufacturer: TE Connectivity

(15) SKIP (SKIP input 8 points)

10 1
gl==li

20 11
1 COM GND 1" COM GND
2 I |SKIP IN1 12 I |SKIP IN2
3 I |SKIP IN3 13 I |SKIP IN4
4 NC 14 NC
5 COM GND 15 COM GND
6 NC 16 NC
7 I |SKIP IN5 17 I |SKIP IN6
8 I |SKIP IN7 18 I |SKIP IN8
9 NC 19 NC
10 NC 20 NC

+ Connect connector case with FG pattern.

<Cable side connector type>
Plug: 10120-3000PE

Shell: 10320-52F0-008
Manufacturer: 3M

. Note

+ When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the con-
nector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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4 General Specifications
4.3 Control Unit [M800VW]

[Skip signal input conditions]

Use the input signal within the following condition ranges.

24 V common

0 Vcommon

Input voltage at external contact ON 6V orless 18 V or more, 25.2 V or less
Input current at external contact ON 6 mA or more
Input voltage at external contact OFF 20 V or more, 25.2 V or less 4V orless
Input current at external contact OFF 2 mA or less
Input resistance 2.35kQ

Input signal holding time (Ton)

2 ms or more

Internal response time

0.08 ms or less

O N[O AW N|=

Machine side contact capacity

+30 V or more, 16 mA or more

Connection to 24V common

Ton
External signal

Connection to 0V common

Ton

+24V — — +24V —
External signal
o — o — L
Connection to 24V common Connection to 0V common
4 N N
(Machine side) (Machine side)
24VDC SKIP VDG SKIP
= e o 6 2.35kQ
e e i
=0V(RG) @:Q 511<_
2.35kQ - 2.35kQ
_L_/ — — | Control — — _| Control
=0V(RG) 2511( circuit ﬁzi( circuit
COM— ] COM[—
S = OV(RG) L
o NG /
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4 General Specifications
4.3 Control Unit [M800VW]

(16) AlO (Analog input 4 ch, Analog output 2 ch, 5 V manual pulse generator input 2 ch)
Analog input, analog output and 5 V manual pulse generator can be connected to this connector.

10 1
3 ==
20 11
1 oV 1 oV
2 I |AlO 12 1 |Al1
3 R 13 1 |AI3
4 oV 14 oV
5 oV 15 oV
6 | O |AOO 16| O |AO1
7 I |[HAZ_A 17 | | |[HA2 B
8 I |[HATLA 18| | |[HA1LB
9 oV 19 oV
10| o [+5V 20| O [+5V

+ Connect connector case with FG pattern.

<Cable side connector type>
Plug: 10120-3000PE

Shell: 10320-52F0-008
Manufacturer: 3M

. Note

+ When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the con-
nector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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4 General Specifications
4.3 Control Unit [M800VW]

[Outline of analog signal input circuit]
<Input circuit>

AIO

I: ADC
Al
J' Y,

—L19
§_

<Input conditions>

Analog input voltage -10Vto 10V

Max. input rating (*1) 15V

Resolution |-10 V to +10 V|/4095 = 4.88 mV
Repeatability Within £25 mV (*2)

Tolerance +0.35V

(*1) This indicates the input voltage which must not be exceeded even in an instant.
(*2) Except when the accuracy is affected by the noise.

[Outline of analog signal output circuit]
<Output circuit>

Load 500Q
’—: 5 04:—<]— DAC

<Output conditions>

Analog output voltage -10 Vto 10 V (x5%)
Resolution 10 V/4095 = 2.44 mV
Load conditions 10 kQ load resistance
Output resistance value 500 Q
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4 General Specifications
4.3 Control Unit [M800VW]

[Input for 5 V manual pulse generator]

<Specification of input part>

Number of pulse phases

Two phases (A phase, B phase, a phase difference 90 degrees) (Refer to the waveform be-
low.)

Signal output of manual pulse generator

Voltage output, open collector output

Signal voltage

Hlevel 3.5V t05.25V
Llevel 0Vto 0.5V

Power supply voltage

5VDC +10%

Current consumption

100 mA or less

Number of pulses per rotation

25 pulse/rev, 100 pulse/rev

Input frequency (rotation speed)

1 kHz or less
(2400 rpm or less for 25 pulses/rev, 600 rpm or less for 100 pulses/rev)

Cable length

20 m or less

A(B) phaseJ

B(A) phase__| j

a‘b
\

T

c‘d
\

°)
|

a, b, ¢, d and e: A phase or B phase rising edge (falling edge) phase difference = T/4 + T/10

T: A or B phase cycle

<Input/output circuit>

T
ov

Control
T c circuit
ov

+5V
Connector
B pin No. R
HA1A| 8 R
HA2A| 7
Signal +5V
input
R
HA1B| 18 R
HA2B| 17
[ +sv] 10
+5V | 20 J
Power
output ov 1 .
ov| 1 ﬁ
ov
IB-1501612-F
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4 General Specifications
4.3 Control Unit [M800VW]

(17) EMG (External emergency stop input)

FG
| |EMGIN
O |+24V

<Cable side connector type>
Connector: 50-57-9403
Contact: 0016020103
Manufacturer: MOLEX

. Note

+ Use this when installing an emergency stop switch in the electric cabinet. When this connector is not used, connect a termi-

nator connector (G123 cable).

(18) EXT1 (Function expansion unit interface slot)
(19) EXT2 (Function expansion unit interface slot)
(20) EXT3 (Function expansion unit interface slot)

(21) EXT4 (Function expansion unit interface slot)

43

1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

4 General Specifications
4.3 Control Unit [M800VW]

(22) DCIN (24 VDC input)

1 3
u
e f e
1 I |+24V
2 ov
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity

[Power supply specifications]
Consider the following selection items when selecting the stabilized power supply (supplied by the machine tool builder). Use

a power supply that complies with CE Marking or that follows the safety standards given below.

<Stabilized power supply selection items>

Item Standard setting
Voltage fluctuation +5% or less of 24 VDC
Output - -
Ripple noise 200 mV (P-P)

Calculate the current value as a reference of maximum current consumption for the unit which uses

Power capacity the power supply.

Output holding time 20 ms
Overcurrent protection Required
<Standards>

Safety standards UL1950, CSA C22.2 No. 234 approved, IEC950 compliant
Noise terminal volt- FCC Class A, VCCI Class A
age

High harmonics cur- IEC61000-3-2
rent restrictions

. Note

+ 24 VDC voltage may drop instantaneously due to rush current at the beginning of 24 V power supply to the control unit.
The level of voltage drop depends on the capacity of the power supply. Do not share the power supply with the devices that
have alarms to warn the voltage drop.

/\ CAUTION

Using a stabilized power supply without overcurrent protection may cause the unit's failure due to miswiring of 24 V.

(23) FG (FG terminal)

(24) SD (SD card I/F)
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4.3 Control Unit [M800VW]

LED

Tol.L.

V PULL

Cover opened

qm

opT]

No. Name Lamp state Details
(1) 24 VDCIN Lit (Green) 24V power is being supplied from the external power supply.
Not lit The followings may have caused an error:
+ 24 V-power is not being supplied from the external power supply.
+ Disconnection of fuse near DCIN connector.
* Failure of LED.
2) DCOUT Lit (Green) The following are all successfully output: 5V and 3.3 V generated from 24 V;2.5V,1.8 V,1.5V,1.15
V, and 1.1 V on the main card.
Not lit The followings may have caused an error:
+ 24 V-power is not being supplied from the external power supply.
+ Failure in any of the power output circuits.
+ Failure of LED or IC which helps turn the LED ON.
(3) READY Lit (Green) Servo ON (or ready ON) state.
Not lit Servo OFF (or ready OFF) state.
4) ERR Lit (Red) H/W is not operating properly. The followings may have caused an error:
+ NC watchdog error.
+ Failure of main CPU card.
Not lit H/W is operating properly.
(5) SDACC Flashing (Green) |Accessing to front side SD card.
Not lit Not accessing to front side SD card.
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4 General Specifications
4.4 Control Unit [M80VW]

4.4 Control Unit [M8OVW]

4.4.1 FCU8-MU054

Outline dimensions

380

IB-1501612-F

Top

Bottom

100 or more

100 or more

[mm]

= =

i

Ak A

N

80 or more

180
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4 General Specifications
4.4 Control Unit [M80VW]

Installation dimensions

60 (Unit outline)

30

o
o
£
5
o o
= [{e}
[ ™
2
o
[ee}
™

/}

3-M5 Screw 40

10

[mm]
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4 General Specifications
4.4 Control Unit [M80VW]

Connector

| (20)

Front view

Cover opened

—

(22)

(23)

o

Bottom view

|| ()

No. | Connector name Function No. | Connector name Function

(1) |[OPTH1 High-speed optical servo communication (14) [RIO4/M (*1) Remote 1/0 2.0 communication/MOD-
BUS/RTU communication (for connection
to EcoMonitorLight)

(2) |OPTH2 High-speed optical servo communication (15) |SKIP SKIP input 8 points

(3) [LAN1 Ethernet communication (17) [EMG External emergency stop input

(4) |LAN3 Ethernet communication (18) |[EXT1 Function expansion unit I/F slot

(5) |GDI Ethernet communication for personal (20) |[EXT3 Function expansion unit I/F slot

computer unit connection

(6) [SIO RS-232C communication 2 ch (22) IDCIN 24 VDC input

(7) |RIO1 Remote I/O 2.0 communication (23) |[FG FG terminal

(8) |RIO2 Remote I/O 2.0 communication (24)|SD SD card I/F

(9) |RIO3 Remote I/O 2.0 communication (25) |BT-BOX (*2) System reserved

Refer to "4.3 Control Unit [M800VW]" for details on the connectors.
(*1) Refer to the following items in "4.3 Control Unit [M800VW]" depending on the application for details on "(14) RIO4/M".
When the remote I/O unit is connected: "(7) RIO1 (Remote 1/0 2.0 communication 1st ch)"

When the EcoMotionLight is connected: "(14) RIO8 (MODBUS/RTU communication (for connection to EcoMonitor-

(*2) Details on "(25) BT-BOX" are not included in this manual.

Light))"
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4 General Specifications
4.4 Control Unit [M80VW]

LED

Lol |

Cover opened

—

No. Name Lamp state Details
(1) 24 VDCIN Lit (Green) 24V power is being supplied from the external power supply.
Not lit The followings may have caused an error:
+ 24 V-power is not being supplied from the external power supply.
+ Disconnection of fuse near DCIN connector.
* Failure of LED.
2) DCOUT Lit (Green) The following are all successfully output: 5V and 3.3 V generated from 24 V;2.5V,1.8 V,1.5V,1.15
V, and 1.1 V on the main card.
Not lit The followings may have caused an error:
+ 24 V-power is not being supplied from the external power supply.
+ Failure in any of the power output circuits.
+ Failure of LED or IC which helps turn the LED ON.
(3) READY Lit (Green) Servo ON (or ready ON) state.
Not lit Servo OFF (or ready OFF) state.
4) ERR Lit (Red) H/W is not operating properly. The followings may have caused an error:
+ NC watchdog error.
+ Failure of main CPU card.
Not lit H/W is operating properly.
(5) SDACC Flashing (Green) |Accessing to front side SD card.

Not lit

Not accessing to front side SD card.
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4 General Specifications
4.5 Display Unit [M800VW]

4.5 Display Unit [M800OVW]
4.5.1 15-type (FCU8-DU182-34)

Outline dimensions

=
[ — ]
400 ‘
0 ) o
S —
L3
=]
S =
Sl 9 o
o e e s e e e e e e e ]
o o o

. Note

(1) The figure above shows the state with the personal computer unit mounted.
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4 General Specifications
4.5 Display Unit [M800VW]

Panel cut dimensions

51

[mm]
400 (Unit outline)
@) 193+0.3 1930.3 )
19940.3 18340.3
3 S 0 8+0.2 8+0.2
[ [S)
U b
b b
7 % i T e
~ 5’ 0
o
13
26
@ «
T 3 1935
" 387 (Square hole dimension)
s |3
£ |9 ~
§ @ © b _§ b
= > 2 e
5 ANE : s
a © a
o 2
I ]
o =
i
5]
=] =] %)
T Tl (23
1) ©
0 I3e] ~
- - 5
®
o
e ] 2
e o ®l %
! b b b
<

8-M3 screw
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4 General Specifications
4.5 Display Unit [M800VW]

4.5.2 19-type (FCU8-DU193-75)

Outline dimensions

[mm]

105
(Space required for wiring)

365 24 ‘

Top

440

Bottom

. Note

(1) The figure above shows the state with the personal computer unit and the operation panel I/O unit mounted.
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4.5 Display Unit [M800VW]

Panel cut dimensions

365 (Unit outline)

[mm]
(12) 170.5+£0.3 170.5+£0.3 (12)
17+0.2 1740.2
N N
o o —
F 0 H o
b - © & <z
< i$s
ol a a b la
188.5+0.3 154.5+£0.3 g
T
™
339°
© | ©
w 328 (Square hole dimension) 3 ﬁ c'7> )
- oles Q
ola & )
— o 5
5 g =
5 ¢ 5
£ < o
@l a S & 3
©
| b ﬁ &
[
>
3
Y
o
<
Ol a a b a & b
b | ¢ o e O ®

53
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4 General Specifications
4.5 Display Unit [M800VW]

4.5.3 19-type (FCU8-DU194-75)

Outline dimensions

} = [mm]
(Space required for wiring)

24 105

440

S Top

365

Bottom

. Note

(1) The figure above shows the state with the personal computer unit and the operation panel I/O unit mounted.
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4 General Specifications
4.5 Display Unit [M800VW]

Panel cut dimensions

440 (Unit outline)

[mm]

365 (Unit outline)

55

417+0.3
(12) 416+0.3 (12)
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N
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A il ©
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4 General Specifications
4.5 Display Unit [M800VW]

4.5.4 Precautions

[Precautions for handling touchscreen]

(1
)

@)
(4)
®)

(6)

Operate the touchscreen with fingers. The touchscreen does not react with nails.

The use of gloves, work gloves, etc. will have effects such as the deterioration of the operation feeling depending on the
material and thickness of the gloves.

The initialization process is performed for 3 seconds after the power is turned ON. Do not touch the touchscreen with a
finger, hold a palm over, put the conductive objects such as metals on, etc., during the initialization.

If the surface of the touchscreen gets dirt, wipe it off with soft cloth.

Make sure to ground FG terminal of the personal computer unit at one ground point. Refer to “5.2.1 Connection of Frame
Ground (FG)".

Otherwise, touchscreen reaction time and usability will remarkably deteriorate.

Do not place a device which removes static electricity such as an ionizer. The static electricity-removing device may
worsen the response and usability of the touchscreen.

[Characteristic of liquid crystal display panels]

As a characteristic of liquid crystal display panels, bright dots (always lit) and dark dots (never lit) may appear on the panel.
Since liquid crystal display panels comprise a great number of display elements, the appearance of bright and dark dots
cannot be reduced to zero.

Variation of liquid crystal display panels may cause differences in color, uneven brightness and flickering.

Note that these phenomena are characteristics of liquid crystal display panels and it does not mean the products are defective
or damaged.
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4.6 Display Unit [M80VW]

4.6 Display Unit [M80VW]
4.6.1 15-type (FCU8-DU182-36)

Outline dimensions

400 | 9.5

[mm]

(Space required
for wiring)

72

® ® ® Top

320
@
@

® ® ® Bottom

. Note

(1) The figure above shows the state with the personal computer unit mounted.
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4 General Specifications
4.6 Display Unit [M80OVW]

Panel cut dimensions

400 (Unit outline)

193+0.3

193+0.3

[mm]

199+0.3

183+0.3

8+0.2

8+0.2

0.5

153+0.3
154+0.3

302+0.3

12

13

2

26

193.5

387

(Square hole dimension)

o

18

320 (Unit outline)

153+0.3
138+0.3

12

)

D

307 (Square hole dimension)

e

(1)
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4 General Specifications
4.6 Display Unit [M80VW]

4.6.2 19-type (FCU8-DU193-77)

Outline dimensions

365

24

[mm]

105

440

Top

Bottom

(Space required for wiring)

. Note

(1) The figure above shows the state with the personal computer unit and the operation panel I/O unit mounted.
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4 General Specifications
4.6 Display Unit [M80OVW]

Panel cut dimensions

365 (Unit outline)
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4 General Specifications
4.6 Display Unit [M80VW]

4.6.3 19-type (FCU8-DU194-77)

Outline dimensions

(4
|

A
.=

%c_ﬁ

.ﬁ%

440

[mm]

(Space required for wiring)

24

105

365

Top

Bottom

. Note

(1) The figure above shows the state with the personal computer unit and the operation panel I/O unit mounted.
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4 General Specifications

4.6 Display Unit [M80OVW]

Panel cut dimensions

440 (Unit outline)
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4 General Specifications
4.6 Display Unit [M80VW]

4.6.4 Precautions

[Precautions for handling touchscreen]

(1
@)

©)

(6)

Operate the touchscreen with fingers. The touchscreen does not react with nails.

The use of gloves, work gloves, etc. will have effects such as the deterioration of the operation feeling depending on the
material and thickness of the gloves.

The initialization process is performed for 3 seconds after the power is turned ON. Do not touch the touchscreen with a
finger, hold a palm over, put the conductive objects such as metals on, etc., during the initialization.

If the surface of the touchscreen gets dirt, wipe it off with soft cloth.

) Make sure to ground FG terminal of the personal computer unit at one ground point. Refer to “5.2.1 Connection of Frame

Ground (FG)".

Otherwise, touchscreen reaction time and usability will remarkably deteriorate.

Do not place a device which removes static electricity such as an ionizer. The static electricity-removing device may
worsen the response and usability of the touchscreen.

[Characteristic of liquid crystal display panels]

As a characteristic of liquid crystal display panels, bright dots (always lit) and dark dots (never lit) may appear on the panel.
Since liquid crystal display panels comprise a great number of display elements, the appearance of bright and dark dots
cannot be reduced to zero.

Variation of liquid crystal display panels may cause differences in color, uneven brightness and flickering.

Note that these phenomena are characteristics of liquid crystal display panels and it does not mean the products are defective
or damaged.
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4.7 Personal Computer Unit

4.7 Personal Computer Unit
4.7.1 Personal Computer Unit (FCU8-PC232)

Outline dimensions

[mm]

220 35 535

25

T/j (Unit mount surface)

O
1
7

LAN
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o W e =

182

o|®@*

237
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4.7 Personal Computer Unit

Connector

/)

(13) (18)

N\
3

AIMMAN

could cause bursting, damage, etc.

indicated connectors or terminals.

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this
Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

& Output from 12 V/5 V/3.3 V connectors is for powering peripheral devices only. If used for powering other
equipment, NC operation will not be guaranteed due to voltage drops or wraparound noise.

No. | Connector name Function No. | Connector name Function

(1) |[LVDS1 Display unit signal I/F 1st ch (10) (USB2-6 USB 2.0 I/F 6th ch

(2) |LVDS2 Display unit signal I/F 2nd ch (11)|USB3-1 USB 3.0 I/F 1st ch

(3) |INV LED backlight connection (12) |USB3-2 USB 3.0 I/F 2nd ch

(4) IMENUKEY Menu key I/F (13) |ON/OFF Power supply ON/OFF I/F

(5) |USB2-1 USB 2.0 I/F 1st ch (14)|DCIN 24 VDC input

(6) |USB2-2 USB 2.0 I/F 2nd ch (15) |CFAST Built-in disk connection of display unit
(7) |USB2-3 USB 2.0 I/F 3rd ch (16) |LAN Ethernet I/F

(8) ([USB2-4 USB 2.0 I/F 4th ch (17) |GDI Ethernet I/F for control unit connection
(9) |USB2-5 USB 2.0 I/F 5th ch (18) |KEYUSB Operation panel I/O unit connection
/N\ CAUTION

(1) LVDS1 (Display unit signal output 1st ch)
(2) LVDS2 (Display unit signal output 2nd ch)
(3) INV (LED backlight connection)

(4) MENUKEY (Menu key interface)
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(5) USB2-1 (USB 2.0 I/F 1st ch)
(6) USB2-2 (USB 2.0 I/F 2nd ch)
(7) USB2-3 (USB 2.0 I/F 3rd ch)
(8) USB2-4 (USB 2.0 I/F 4th ch)
(9) USB2-5 (USB 2.0 I/F 5th ch)
(10) USB2-6 (USB 2.0 I/F 6th ch)

Vce
/O |-Data0
/O |+Data1
ov

Bl WIN| =

<Cable side connector type>
Connector: 2040305-1
Manufacturer: TE Connectivity

(11) USB3-1 (USB 3.0 I/F 1st ch)
(12) USB3-2 (USB 3.0 I/F 2nd ch)

uUsB3-1 uUSB3-2
1 oV 10 oV
2 I/0 |-Data1 11 /0 |-Data0
3 I/O |+Data1 12 /0 |+Data0
4 Vce 13 Vce
5 O |SSTX1_D- 14 O |SSTX0_D-
6 O |SSTX1_D+ 15 O |[SSTX0_D+
7 oV 16 oV
8 O |SSRX1_D- 17 O |[SSRX0_D-
9 O |SSRX1_D+ 18 O |SSRX0_D+

<Cable side connector type>
Connector: 1932266-1
Manufacturer: TE Connectivity
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(13) ON/OFF (Power supply ON/OFF interface)

ov

| |PON
POFF
ov

Bl WIN| =

<Cable side connector type>
Connector: 51030-0430
Contact: 0016020103
Manufacturer: MOLEX
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(14) DCIN (24 VDC input)

1 3
u
e f e
1 I |+24V
2 ov
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity

[Power supply specifications]
Consider the following selection items when selecting the stabilized power supply (supplied by the machine tool

manufacturer). Use a power supply that complies with CE Marking or that follows the safety standards given below.

<Stabilized power supply selection items>

Item Standard setting
Voltage fluctuation |+5% or less of 24 VDC
Output
Ripple noise 200 mV (P-P)
. Calculate the current value as a reference of maximum current consumption for the unit which uses the power
Power capacity
supply.
Output holding time 20 ms
Overcurrent protection Required
<Standards>
Safety standards: UL1950, CSA C22.2 No. 234 approved, IEC950 compliant
Noise terminal voltage: FCC Class A, VCCI Class A

High harmonics current restrictions:  IEC61000-3-2

. Note

+ 24 VDC voltage may drop instantaneously due to rush current at the beginning of 24 V power supply to the personal com-
puter unit.
The level of voltage drop depends on the capacity of the power supply. Do not share the power supply with the devices that
have alarms to warn the voltage drop.

/\ CAUTION

Using a stabilized power supply without overcurrent protection may cause the unit's failure due to miswiring of 24 V.
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(15) CFAST (Internal disk connection of display unit)

(16) LAN (Ethernet I/F)
(17) GDI (Ethernet I/F for connection to control unit)

LAN GDI
B1 I/0 |BI_DA+ A1 I/O |BI_DA+
B2 | /O |BI_DA- A2 | /O |BI_DA-
B3 | /O |BI_DB+ A3 | /O |(BI_DB+
B4 | /O |BI_DC+ A4 | 1/O |BI_DC+
B5 | /O |BI_DC- A5 | /O |BI_DC-
B6 | /O |BI_DB- A6 | /O |BI_DB-
B7 | /O |BI_DD+ A7 | I/O |BI_DD+
B8 | /O |BI_DD- A8 | /O |(BI_DD-

<Cable side connector type>
Connector: JOO026A0165
Manufacturer: Japan Telegartner

(18) KEYUSB (Operation panel I/O unit connection)
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LED

No. Name Function Color Status
Normal At fault
(1) |DCIN 24 VDC input observation Green Lit Not lit
(2) |bCOUT DC internal power supply output observation Green Lit Not lit
3) |12V 12 VDC output observation Green Lit Not lit
4) |5V 5 VDC output observation Green Lit Not lit
(5) |[3.3V 3.3 VDC output observation Green Lit Not lit
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4.7.2 Built-in Disk of the Display Unit (FCU8-CF060G-1)

Outline dimensions

42.8 3.3

36.4

B Precautions for handling

[Precautions for use]

+ Turn the Mitsubishi Electric device's power OFF before inserting or removing a built-in disk of the display unit.

+ To avoid troubles such as a data loss, do not pull out the built-in disk of the display unit or turn the power OFF during
access to the built-in disk of the display unit.

+ The built-in disk slot of the display unit for the personal computer unit is provided with the mechanism which locks the built-
in disk of the display unit. Make sure to lock to prevent fall of the built-in disk of the display unit.

+ Do not touch the connector section. Because the built-in disk of the display unit is the semiconductor product, take a
countermeasure against static electricity at the time of handling.

¢+ Turn the power OFF by following the instruction in the section [Power OFF] of "6.2 Turning the Power ON/OFF". If the
power is turned OFF forcibly, the files may be corrupted.

[Data backup in built-in disk of the display unit]

Backup must be regularly performed by the user.

Mitsubishi Electric will replace a built-in disk of the display unit, however Mitsubishi Electric will not take any responsibility for
the damage caused by a data loss.
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4.8 Keyboard Unit

. Note

(1) Do not change the setting for the rotary switch mounted on the keyboard unit.
If the setting is changed, the keyboard will not work.

Type name

The initial value of the rotary switch

FCU8-KB083

A

4.8.1 Keyboard for 15-type Display Unit (FCU8-KB083)

Outline dimensions

400

9.5

110

(Space required for wiring)

p—— @ |Top E.—h _
] b
(o] (w])(=]) (=] (x](¥](»J (] (=] (*] (o) b ] |
g i
EEEEEEEED s
nnnnne i
. Note
(1) The above side view shows the state with the operation panel I/O unit mounted.
Panel cut dimensions
[mm]
400 (Unit outline)
200.5£0.3 187.5£0.3
@) 193+0.3 193£0.3 @) 6-M3scrow
g 3.5 6.5+0.2 6.5+0.2 3.5 &
< '}3' o =~ d?b“\O\
Tlo © =2 S Ly
. 2
1o) ¢
ol ® ° N %_’é % 4 4 g
® 7SS -
£lole &5 - 18
3 2% ~ 1935
s &2 (65 387
< (Square hole dimension)
- [s2)
| «—
: G ]
~ —~ 0
~ © ™
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4.9 Operation Panel I/0O Unit

4.9.1 List of Units

DO Source output [64 points]

RIO 2.0 terminator connector (R2-TM)

Classification Type Components Remarks
DI 24 V/0 V common input [64 FCU8-DX830 Base card DI: 64-point 24 VV/0 V common type
points] Add-on card DO: 64-point source type (200 mA/

point)
Manual pulse generator input: 3ch
Display unit I/F
Keyboard unit I/F
Emergency stop input
Remote I/0 2.0 I/F
RIO occupied stations (fixed):
1to 4,7 to 14, 20 to 22
RIO extensible stations:
5,6, 15t0 19, 23 to 64
(*2)

DI 24 V/0 V common input [64
points]

DO Source output [64 points]
Scan input [64 points]

Scan output [64 points]

FCU8-DX834 (*1)

Base card

Add-on card

RIO 2.0 terminator connector (R2-TM)

DI: 64-point 24 V/0 V common type
DO: 64-point source type (200 mA/
point)
Scan input: 64 points
Scan output: 64 points
Manual pulse generator input: 3ch
Display unit I/F
Keyboard unit I/F
Emergency stop input
Remote I/0 2.0 I/F
RIO occupied stations (fixed):
1to4,7to014,20to 22
RIO extensible stations:
5,6, 15t0 19, 23 to 64
(*2)

DI 24 V/0 V common input [64
points]

DO Source output [64 points]
Safety DI 24 V/0 V common input [8
points]

FCU8-DX837

Base card

Add-on card

RIO 2.0 terminator connector (R2-TM)

DI: 64-point 24 VV/0 V common type
DO: 64-point source type (200 mA/
point)
Safety DI: 8-point 0 V common type
Manual pulse generator input: 3ch
Display unit I/F
Keyboard unit I/F
Emergency stop input
Remote 1/0 2.0 I/F
RIO occupied stations (fixed):
1to4,7to 14, 20 to 22
RIO extensible stations:
5,6, 15to 19, 23 to 64
(*2)

*1)

connections.

(*2)

73

The connection method of DO (CG32/CG34) of FCU8-DX834 is different from other operation panel I/O units. Be careful
not to connect to a wrong connector. See the descriptions mentioned in the later section for more specific explanation on

J291 cable is required for connection with the personal computer unit. (for windows-based display)
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4.9.2 FCU8-DX830/FCU8-DX834/FCU8-DX837

Outline dimensions: FCU8-DX830

[mm]

116 99 (Space required for wiring)

w
)

[[[J o
©
©
®
0

179
L[]+« L]
1|
®

Outline dimensions: FCU8-DX834

[mm]

116 99 (Space required for wiring)

<

G

~J

179
e ] oo [[[ e
1

>m

O
©

=
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Outline dimensions: FCU8-DX837

116

w
)

]
L]

© Il ©
D)

179
1|

99 (Space required for wiring)

1
1T

. PrT T LA T
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Installation dimensions: FCU8-DX830/FCU8-DX834/FCU8-DX837

116 (Unit outline)

106+0.3

[mm]

(5)

} \ 4-M3 screw

179 (Unit outline)
171+0.3

. Note

+ The unit thickness of the fixed part with screws is 16.6 mm.

Select the fixing screws having the length suitable for the thickness.
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Connector
FCU8-DX830 FCU8-DX834
G
(3) =l ~(10)
&J 1 Lous)
M :
@ (6)
ONSI= E
<0 .
@) ONSI=NE SF | e
ONENE il
2 s 5 (7
(8)
(9) (1) (14) 9) an 4
FCU8-DX837
‘/o (10)
(5)
(6)
@)
9) an - (14)
No. | Connector name Function No. | Connector name Function
(1) |CG31 Machine signal input (9) |DCIN 24 VDC input
(2) |CG32 Machine signal output (10) |[KEYUSB Personal computer unit connection
(3) [CG33 Machine signal input (11) INCKB Keyboard I/F
(4) |[CG34 Machine signal output (12) |SDI Safety machine input
(5) [MPG Manual pulse generator input (14) |FG FG terminal
(6) |[RIO3EXT Remote I/O 2.0 communication Scan input
— (15) |OPKB
(7) |RIO3 Remote 1/0 2.0 communication Scan output
(8) |EMG Emergency stop connection
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/\ CAUTION

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this
could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the
indicated connectors or terminals.

& Output from 12 V/5 V/3.3 V connectors is for powering peripheral devices only. If used for powering other

equipment, NC operation will not be guaranteed due to voltage drops or wraparound noise.

(1) CG31 (Machine signal input)
Digital input 32 points (1st station)
(3) CG33 (Machine signal input)
Digital input 32 points (2nd station)

B1 B20
[ 133588335325333355588C 1
A1l A20
CG31 CG33
B A B A

20 I [X200 20 I |X210 20 I |X220 20 I |X230
19 I X201 19 I |X211 19 I X221 19 I |X231
18 I [X202 18 I |X212 18 I |X222 18 I |X232
17 I |X203 17 I |X213 17 I |X223 17 I |X233
16 | [X204 16 I |X214 16 I |X224 16 I |X234
15 I [X205 15 I |X215 15 I |X225 15 I |X235
14 | |X206 14 I |X216 14 I |X226 14 I |X236
13 I [X207 13 I |X217 13 I |X227 13 I |X237
12 | [X208 12 I |X218 12 | |X228 12 I |X238
1 I |X209 1 I |X219 1 I X229 1 I |X239
10 I |X20A 10 I | X21A 10 I |X22A 10 I |X23A

9 I |X20B 9 I |X21B 9 I |X22B 9 I |X23B

8 I [X20C 8 I [X21C 8 I |X22C 8 I |X23C

7 | |X20D 7 I |X21D 7 I |X22D 7 I |X23D

6 I |X20E 6 I |X21E 6 I |X22E 6 I |X23E

5 I |X20F 5 I |X21F 5 I |X22F 5 I |X23F

4 NC 4 NC 4 NC 4 NC

3 DICOM 3 DICOM 3 DICOM 3 DICOM

2 +24 V 2 oV 2 +24V 2 oV

1 +24V 1 oV 1 +24V 1 ov

The input/output assignment is modifiable using a parameter. Refer to "20.6.4.2 Arbitrary Device Assignment" for more
details.

<Cable side connector type>
Connector: XG4M-4030/7940-6500SC
Strain relief: XG4T-4004/3448-7940
Manufacturer: OMRON/3M
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[Outline of digital signal input circuit]

Both 24 V common and 0 V common connections are allowed in the digital signal input circuit.

Follow the wiring diagram below for each type.

<Input circuit>

24V common

External contact Ce31/CEss

x200] | 5kQ %
|
X23F

Stabilized
power supply

==

Control
circuit

24VDC(+)
ov

<Input conditions>

0V common

External contact Ce31/CEss
“x200] | 5k ]
Stabilized | =
power supply X23F — Control
24VDC(%) circuit
ov

Set the input signal within the range as shown in the conditions below.

24V common 0V common
1 |Input voltage at external contact ON 6V orless 18 V or more, 25.2 V or less
2 |Input current at external contact ON 3M A or more
3 |Input voltage at external contact OFF 20.2 V or more, 25.2 V or less 3.8Vorless
4 |Input current at external contact OFF 0.7 mA or less
5 |Input resistance 5kQ
6 |[Tolerable chattering time (T1) 3ms
7 |Input signal holding time (T2) 40 ms or more (*1)
8 |Input circuit operation delay time (T3 and T4) 3to 16 ms
9 [Machine side contact capacity 30 V or more, 16 mA or more
(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-

ger than the ladder processing cycle time.

Connection to 24 V. common input

Connection to 0 V common input

T1

i
B
PR

:Lr

T2

T1

1L
B
PR

(E): External signal, (I): Internal signal
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(2) CG32 (Machine signal output)
Digital output 32 points (1st station)
(4) CG34 (Machine signal output)
Digital output 32 points (2nd station)

B1 B20
—{133955555552225555050 1
A1l A20
[FCU8-DX830/FCU8-DX837]
CG32 CG34
B A A
20 O |Y200 20 O Y210 20 O Y220 20 O |Y230
19 O |Y201 19 O Y211 19 O |Y221 19 O |Y231
18 O |Y202 18 O Y212 18 O Y222 18 O |Y232
17 O |Y203 17 O |Y213 17 O |Y223 17 O (Y233
16 O |Y204 16 O Y214 16 O Y224 16 O |Y234
15 O |Y205 15 O |Y215 15 O |Y225 15 O |Y235
14 O |Y206 14 O |Y216 14 O |Y226 14 O |Y236
13 O |Y207 13 O |Y217 13 O |Y227 13 O |Y237
12 O |Y208 12 O |Y218 12 O |Y228 12 O (Y238
11 O |Y209 11 O Y219 11 O Y229 11 O |Y239
10 O |[Y20A 10 O |Y21A 10 O |Y22A 10 O |Y23A
9 O |Y20B 9 O |Y21B 9 O |Y22B 9 O |Y23B
8 O |Yv20C 8 O |y21C 8 O |y22C 8 O |Yy23C
7 O |Y20D 7 O |Y21D 7 O |Y22D 7 O |[Y23D
6 O |Y20E 6 O |Y21E 6 O |Y22E 6 O |Y23E
5 O |Y20F 5 O |Y21F 5 O |Y22F 5 O |[Y23F
4 DOCOM| 4 DOCOM 4 DOCOM| 4 DOCOM
3 DOCOM| 3 DOCOM 3 DOCOM| 3 DOCOM
2 DOCOM| 2 oV 2 DOCOM| 2 oV
1 DOCOM| 1 oV 1 DOCOM| 1 oV
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[FCU8-DX834]

CG32 CG34
B A B A
20 O |Y200 20 O [Y210 20 O |Y220 20 O [Y230
19 O Y201 19 O Y211 19 O |y221 19 O |Y231
18 O |Y202 18 O Y212 18 O Y222 18 O Y232
17 O |Y203 17 O [Y213 17 O |Y223 17 O |Y233
16 O |Y204 16 O [Y214 16 O |Y224 16 O |Y234
15 O |Y205 15 O [Y215 15 O |Y225 15 O |Y235
14 O |Y206 14 O |Y216 14 O |Y226 14 O |Y236
13 O |Y207 13 O Y217 13 O |Yy227 13 O |Y237
12 O |Y208 12 O |Y218 12 O |Y228 12 O |Y238
1" O |Y209 1" O [Y219 11 O [Y229 1" O |Y239
10 O |Y20A 10 O [Y21A 10 O [Y22A 10 O [Y23A
9 O |Y20B 9 O |Y21B 9 O |Y22B 9 O |Y23B
8 O |Y20C 8 O |Y21C 8 O |y22C 8 O [Y23C
7 O |Y20D 7 O |Y21D 7 O |Y22D 7 O |Y23D
6 O |Y20E 6 O |Y21E 6 O |Y22E 6 O |Y23E
5 O |Y20F 5 O |Y21F 5 O |Y22F 5 O |Y23F
4 +24V 4 +24V 4 +24V 4 +24V
3 +24V 3 +24V 3 +24V 3 +24V
2 +24V 2 oV 2 +24V 2 oV
1 +24V 1 oV 1 +24V 1 ov

The input/output assignment is modifiable using a parameter. Refer to "20.6.4.2 Arbitrary Device Assignment" for more

details.

<Cable side connector type>

Connector: XG4M-4030/7940-6500SC

Strain relief: XG4T-4004/3448-7940

Manufacturer: OMRON/3M
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[Outline of digital signal output circuit]
Use within the specification ranges shown below.

<Output circuit>
[FCU8-DX830/FCU8-DX837]

Source output CG32/£GS4

o

DOCOM

Stabilized Control
power supply I_ circuit
24\V/DC(+)

Load
ov | } O

Y200

FG |
Y23F T

[FCU8-DX834]

Source output
24VDC

|_ Control
CG32/CG34 circuit
Load

—
J_ Y200
= |
Y23F

<Output conditions>

Insulation method Non-insulation
Rated load voltage 24 VDC

0.2 A per point

Maximum output current 3.8 A or less for whole unit

Output delay time 40us
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‘ Note

+ When using an inductive load such as a relay, always connect a diode (voltage resistance 100 V or more, twice or more the
load current) in parallel to the load.

Source output

Inductive load
RENEE

= ]
%]

Diode

+ When the rush current exceeds the maximum output current indicated previously, always connect a protective resistor seri-
ally to the load to suppress rush currents. Make sure that the current is less than the maximum output current including the
momentary current.

Source output

Load Resistor
(@]
Y

+ Always keep the total sum of output current of each Y200 to Y207, Y208 to Y20F, Y210 to Y217, Y218 to Y21F, Y220 to
Y227, Y228 to Y22F, Y230 to Y237 and Y238 to Y23F less than 0.8A.

0.2A or less per point

Y200 Y210 Y220 Y230
Y201 Y211 Y221 Y231
Y202 Y212 Y222 Y232
Y203 Total 0.8A Y213 Total 0.8A Y223 Total 0.8A Y233 Total 0.8A
Y204 or less Y214 or less Y224 or less Y234 or less
Y205 Y215 Y225 Y235
Y206 Y216 Y226 Y236
Y207 Y217 Y227 Y237
Y208 Y218 Y228 Y238
Y209 Y219 Y229 Y239
Y20A Y21A Y22A Y23A
Y208 Total 0.8A Y218 Total 0.8A Y228 Total 0.8A Y238 Total 0.8A
Y20C | Y21C or less Y22C | Y23C or less
Y 20D orless Y21D Y22D orless Y23D
Y 20E Y21E Y 22E Y 23E
Y 20F Y21F Y22F Y 23F
N J
Y

Total 3.8A or less

/\ CAUTION

(1) When using an inductive load such as a relay, always connect a diode in parallel to the load to prevent a counter-
electromotive force.

(2) When the rush current exceeds the maximum output current, always connect a protective resistor serially to the
load to suppress rush currents.
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(5) MPG (Manual pulse generator input)
5V manual pulse generator and 12 V manual pulse generator can be connected to this connector.

10 1
2=

20 11
1 ov 1 ov
2 I |HA3A 12 | |HA3B
3 I |HA2A 13 | |HA2B
4 I |HA1A 14 I |HA1B
5 ov 15 oV
6 o |+12V 16 O |+12V
7 NC 17 NC
8 NC 18 NC
9 o |+12v 19 O [+5V
10 O |+5V 20 O |+5V

+ Connect connector case with FG pattern.

<Cable side connector type>
Plug: 10120-3000PE

Shell: 10320-52F0-008
Manufacturer: 3M

. Note

+ When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the con-
nector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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<Specification of input part>

5 V manual pulse generator 12 V manual pulse generator
Number of pulse phases Two phases (A phase, B phase, a phase difference 90 degrees) (Refer to the waveform below.)
Signal output of manual pulse generator Open collector output

Hlevel 3.5V t05.25V

Signal voltage Llevel 0Vto 0.5V

Power supply voltage 5VDC+10% 12 VDC+10%
Current consumption 100 mA or less
Number of pulses per rotation 25 pulse/rev, 100 pulse/rev
Input frequency (rotation speed) 1 kHz or less

P q y P (2400 rpm or less for 25 pulses/rev, 600 rpm or less for 100 pulses/rev)
Cable length 20 mor less 50 mA or less

A(B) phase

B(A) phase _I I_
|
|

a‘b c‘d e
\ \

T

a, b, ¢, d and e: A phase or B phase rising edge (falling edge) phase difference = T/4 + T/10
T: A or B phase cycle
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<Input/output circuit>
5V manual pulse generator

| e
MPG
470Q

V
O
qg— HA1A
oV Ao +5V Lov
ov
470Q
Control
O -
HA1B circuit
HA2B sy
HA3B T = oV
+5V
ov| = l
T = 0V
12 V manual pulse generator
‘ +5V
M—~P—G 470Q
qg\— HA1A| ~ D
12v Fiaa o Lov
ov
470Q
Control
O
HA1B circuit
HA2B +12V Iov
HA3B =
+12v|
ov| = l
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(6) RIO3EXT (Remote I/O 2.0 communication)
(7) RIO3 (Remote 1/O 2.0 communication)

123
A B
110 |TXRXD 1 IO |TXRXD*
NC ov
3 FG 3 NC

<Cable side connector type>
Connector: 1-1318119-3
Contact: 1318107-1

Manufacturer: TE Connectivity

Refer to the following chart for the maximum number of connecting stations and 1/O points to the connector RIO3.

Operation panel /O unit type

Max. number of stations (RIO3 connection)

Max. number of I/O points (RIO3 connection)

FCUB8-DX830/DX834/DX837

49 stations
(5th, 6th, 15th to 19th, and 23rd to 64th stations can
be used)

1568 points/ 1568 points

‘ Note

¢+ Refer to the section "4.10 Remote I/O Unit" for the number of occupying stations and 1/O points of remote 1/O units.

(8) EMG (Emergency stop connection)

1 FG
2 I |[EMG IN
3 O |+24V

+ Be sure to connect EMG terminal cable (G123) to the connector when not used.

<Cable side connector type>
Connector: 50-57-9403
Contact: 0016020103
Manufacturer: MOLEX

87
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4.9 Operation Panel I/O Unit

(9) DCIN (24 VDC input)

1 3
u
e f e
1 I |+24V
2 ov
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity

[Power supply specifications]
Consider the following selection items when selecting the stabilized power supply (supplied by the machine tool

manufacturer). Use a power supply that complies with CE Marking or that follows the safety standards given below.

<Stabilized power supply selection items>

Item Standard setting
Voltage fluctuation |+5% or less of 24 VDC
Output
Ripple noise 200 mV (P-P)
. Calculate the current value as a reference of maximum current consumption for the unit which uses the power
Power capacity
supply.
Output holding time 20 ms
Overcurrent protection Required
<Standards>
Safety standards: UL1950, CSA C22.2 No. 234 approved, IEC950 compliant
Noise terminal voltage: FCC Class A, VCCI Class A

High harmonics current restrictions:  IEC61000-3-2

. Note

+ 24 VDC voltage may drop instantaneously due to rush current at the beginning of 24 VV power supply to the operation panel
I/O unit.
The level of voltage drop depends on the capacity of the power supply. Do not share the power supply with the devices that
have alarms to warn the voltage drop.

/\ CAUTION

Using a stabilized power supply without overcurrent protection may cause the unit's failure due to miswiring of 24 V.

(10) KEYUSB (Personal computer unit connection)

(11) NCKB

IB-1501612-F 88



M800VW/M8OVW Series Connection and Setup Manual

4 General Specifications
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(12)

SDI (Safety machine input)

‘ Note

¢+ S

Dl is only for FCU8-DX837.

1 18

HEEEAEEH e H e

PN 4 N 4

gggﬁ%%%%% EEEEEEEER

19 36
18 | |l024VB 36 100VB
17 I |1024VA 35 IO0VA
16 I [SX07B 34 COMB+
15 I [SX07A 33 COMA+
14 | |SX06B 32 COMB+
13 I |SX06A 31 COMA+
12 I |SX05B 30 COMB+
11 I [SX05A 29 COMA+
10 I |SX04B 28 COMB+
9 I |SX04A 27 COMA+
8 I |SX03B 26 COMB+
7 I [SX03A 25 COMA+
6 I |SX02B 24 COMB+
5 I [SX02A 23 COMA+
4 I |SX01B 22 COMB+
3 I |SX01A 21 COMA+
2 I |SX00B 20 COMB+
1 I |SX00A 19 COMA+

<Cable side connector type>

Con

nector: 713-1118/037-000

Manufacturer: WAGO

(The cable side connector is attached to the unit.)
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[Outline of digital signal input circuit]
Follow the wiring diagram below.

<Input circuit>

0V common |
External duplication contact §EI
| | |
T
o SXOA Sk {5123 Control
| circuit
SX7A |
{1
SX0B 5kQ
|
SX7B
O
COMA+ 73K Control
ﬁ' circuit
COMB+ |
Stabilized
power supply
24VDC(+) oaavATOT
ov IO0VA
FG
Stabilized =
power supply
24VDC() 1024VB
o 100VB

FG
L
‘ Note

¢+ This circuit drawing is an example when two stabilized power supplies are used.
Set up stabilized power supply depending on a performance level realized with a machine tool.
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<Input conditions>
Set the input signal within the range as shown in the conditions below.

0V common
1 |Input voltage at external contact ON 18 V or more, 25.2 V or less
2 |Input current at external contact ON 3M A or more
3 |Input voltage at external contact OFF 3.8Vorless
4 |Input current at external contact OFF 0.7mA or less
5 |Input resistance 5kQ
6 |Tolerable chattering time (T1) 3ms
7 |Input signal holding time (T2) 40 ms or more (*1)
8 [Input circuit operation delay time (T3 and T4) 3to 16 ms
9 |Machine side contact capacity 30V or more, 16 mA or more

(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-
ger than the ladder processing cycle time.

Connection to 0 V common input

T2

T1

]
N L
o o

(E): External signal, (I): Internal signal

(14) FG (FG terminal)
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(15) OPKB (Scan input, scan output)

B1 B25
:'l:[:lljljDDDDDDDDDDDDDDDDDDDDDDDE:I::
0000000000000 000000000000
A1 A25
OPKB
B

25 oV 25 oV
24 O LC3B 24 O LC3A
23 (6] LC2B 23 (0] LC2A
22 (0] LC1B 22 (0] LC1A
21 (0] LCOB 21 (0] LCOA
20 | LD7B* 20 | LD7A*
19 | LD6B* 19 | LD6A*
18 | LD5B* 18 | LD5A*
17 | LD4B* 17 | LD4A*
16 | LD3B* 16 | LD3A*
15 | LD2B* 15 | LD2A*
14 | LD1B* 14 | LD1A*
13 | LDOB* 13 | LDOA*
12 oV 12 NC

11 NC 11 NC

10 NC 10 (0] NC

9 (0] KYC7* 9 (0] KyCe*
8 O KYC5* 8 O KYC4*
7 (6] KYC3* 7 (6] KyC2*
6 (6] KYC1* 6 (6] KYCO*
5 | KYD7* 5 | KYD6*
4 | KYD5* 4 | KYD4*
3 | KYD3* 3 | KYD2*
2 | KYD1* 2 | KYDO*
1 NC 1 oV

<Cable side connector type>
Connector: XG4M-5030/7950-6500SC
Strain relief: XG4T-5004/3448-7950
Manufacturer: OMRON/3M

IB-1501612-F
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[Outline of scan input circuit]
<Input circuit>

I
OPKB
~H0
_/_T _/_T _/_I KYCO _{@_
— < O
._/_T ._/_T ._/_I KYC1 0_{@_
— " O
._/_T ._/_T ._/_I KY:CZ 0_{@_
Control
o5V Lov circuit
>—|:D—l E
KYDO* °
KYD1* ° ll:
KYD2 © ,l> f
-
<Input conditions>
1 |Number of points 64 points
2 |Configuration Matrix of 8 common signals x 8 data signals
3 |Rated voltage 5VDC
4 |Minimum applicable load 1.4mA per point
5 |Input signal holding time 11.68 ms or more(*1)

—
*
N
~

Note that "11.68 ms or more" is a guide of the "Input signal holding time". The input signal is recognized only when its

"ON" state is held longer than the ladder processing cycle time.

The common signals are changed over with scan input as shown in the following drawing. Key input data can be received
when the common signal is LOW. The common signal changeover cycle is 11.68 ms, but the input signal is recognized only
when state of the signal is held longer than the ladder processing cycle time.

KYCo*

KYC1*

KyC2*

KYC3*

KYC4*

KYC5*

KYC6*

KYC7*

L] L

L L

L L
L L
L L

! |
1.46msl|

N
|

11.68ms

!
|
|
|
¢
I

. Note

+ To perform a scan input, connect a sneak path prevention diode as illustrated below. Input signals may not be read cor-
rectly without the sneak path prevention diode.

Sneak path
prevention diode

KYCO* - KYC7*

KYDO* - KYD7*
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[Outline of scan output circuit]
<Output circuit>

<5V

LCOA »—
o

LC1A »—
o .

i
i

LC2A
Control
100Q circuit
LDOAY o — _{;3,_
LD1A%o — j,_
LD2A* o — j,_
T =0V
<Output conditions>
1 [Number of points 64 points
2 |Configuration Matrix of 4 common signals x 4 data signals + 4 common signals x 4 data signals
3 |Rated voltage 5VDC
4 |Maximum output current 23 mA per point

The common signals are switched over with scan output as shown in the following drawing. The LED lights only when the

common signal is High. As the common signal, four signals are switched in order, and LED lights once every 5.84 ms for 1.28
ms.

Lcoa | | [ ] tcos [ | [ ]

LC1A [ ] [ ] LC1B [ ] [ ]

LC2A [ ] [ ] LC2B [ ] [ ]

LC3A [ ] [ ] css [ ] [

|
|

1.28msl | 1.28msl

S N | ms R
[

5.84m

A
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LED
FCU8-DX830/FCU8-DX837 FCU8-DX834

3@7 O 3@7 @]
== ==
o—:0 o—3:0 |
DN 5

BN il

3By e (C)l 15

SR |

=
o B E L Ol il

— e (1) —

oe o oo

Status
No. Name Function Color Details
NormallAt faulf
(1) |FUSE Fuse status Green Lit | Not lit |Not lit when a fuse has been blown out.
Energization status of 24 VDC input (DOCOM) . - . .
(2) [DOCOM of CG32/CG34 connector Green Lit | Not lit [Lit when a current is applied.
(3) |EMG Emergency stop input status Red | Notlit | Lit |Litwhen an emergency stop has occurred.
(4) |24 VDCIN Energization status of 24 VDC input of DCIN Green Lit | Not lit |Lit when a current is applied.
connector

(5) |5VIN 5V power supply circuit status Green Lit | Not lit [Lit when the circuit is normally operated.
(6) |3VIN 3.3 V power supply circuit status Green Lit | Not lit [Lit when the circuit is normally operated.
(7) [12VON 12 V power supply circuit status Green Lit | Not lit [Lit when the circuit is normally operated.
(8) |ALM1 RIO communication error Red | Notlit | Lit |Lit when RIO communication error has occurred.
(9) [ALM2 RIO communication error Red | Notlit| Lit [Lit when RIO communication error has occurred.
(10) |ALM3 RIO communication error Red | Notlit | Lit |Lit when RIO communication error has occurred.
(11) |ALM4 RIO communication error Red | Notlit | Lit |Lit when RIO communication error has occurred.
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4.10 Remote I/O Unit

Types of signals described on the list of units can be input/output from the remote 1/0 unit (FCU8-DXxxx) according to the
type and No. of contacts. Remote I/O units are used by being connected to the control unit or the operation panel I/0O unit.
Multiple remote I/O units can be used as long as the total number of occupied stations is 64 or less.

. Note

(1) The maximum connectable number of remote I/O units is 32.

4.10.1 List of Units

DO Source output (large capacity) [8 points]

RIO 2.0 connector set

Classification Type Components Remarks
. . DI: 32-point 24 V/0 V common type
DI 24 V/0 V common |npgt [32 points] FCU8-DX220 Base card DO: 32-point source type (200 mA/point)
DO Source output [32 points] RIO 2.0 connector set ) T
Number of occupied stations: 1
. . DI: 64-point 24 V/0 V common type
D1 24 V/0 V common input [64 points] Fcus-Dx23p  |Dase card DO: 48-point source type (200 mA/point)
DO Source output [48 points] RIO 2.0 connector set . .
Number of occupied stations: 2
. . DI: 64-point 24 V/0 V common type
DI 24 V/0 V common mpgt [64 points] Base card DO Source type [48 points] (200 mA/point)
DO Source output [48 points] FCU8-DX231 RIO 2.0 connector set |AO: 1 point
AQ analog output 1 point] Number of occupied stations: 2
Al analog input [4 point_s] FCUS-DX202 Base card ﬁlo41psgn|:13t
AO analog output [1 point] RIO 2.0 connector set Number of occupied stations: 1
. . DI: 16-point 0 V common type (3 mA/point)
DI 0 V. common input [16 points] FCU8-DX213 Base card DO: 8-point source type (2 A/point)

Number of occupied stations: 1

DI 0 V common input [16 points]
DO Source output (large capacity) [8 points]

FCU8-DX213-1

Base card
RIO 2.0 connector set

DI: 16-point 0 V common type (9 mA/point)
DO: 8-point source type (2 A/point)
Number of occupied stations: 1

Safety DI 0 V common input [8 points]
Safety DO Source output (large capacity) [4
points]

FCU8-DX654

Base card
RIO 2.0 connector set

Safety DI: 8-point 0 V common type (3 mA/point)
Safety DO: 4-point source type (2 A/point)
Number of occupied stations: 2

Safety DI 0 V common input [8 points]
Safety DO Source output (large capacity) [4
points]

FCU8-DX654-1

Base card
RIO 2.0 connector set

Safety DI: 8-point 0 V common type (9 mA/point)
Safety DO: 4-point source type (2 A/point)
Number of occupied stations: 2

DI 24 V/0 V common input [32 points]

DI: 24 V/0 V common type [32 points]
DO: 32-point source type (200 mA/point)

RIO 2.0 connector set

DO Source output [32 points] Base card Safety DI: 8-point 0 V common type
- . . FCU8-DX651 Add-on card .
Safety DI OV common input [8 points] (*1) RIO 2.0 connector set Safety relay: 4 points (non-voltage contact)
Safety relay output [4 points] (*2) ’ Relay contact welding detection
Number of occupied stations: 3

. . . Base card Thermistor input: 12 points
Thermistor input (12 points) FCUB-DX408 RIO 2.0 connector set |Number of occupied stations: 3
Multi-analog input [4 points] (*3) FCUs-Dxaog |Base card Multi-analog input: 4 points

Number of occupied stations: 4

(*1) Safety DI uses 16 points of terminal because of the duplication wiring.
(*2) Safety relay output uses 8 points of terminal because of the duplication wiring.
(*3) Voltage input, current input, thermocouple input and resistance temperature detector input are selected for each CH.

IB-1501612-F
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4.10.2 FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX202/FCU8-DX213/
FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1/FCU8-DX651/FCU8-DX408/
FCU8-DX409

Outline dimensions: FCU8-DX220

40 45 115 [mm]
(Space
required for
wiring)

25

Top |

Bl
f @ o

Outline dimensions: FCU8-DX230

30

(Space required above the unit)

168

30

m [ c— )
—Jr—43
—JTOr——
i) —TOr——3
—Or—3
—ar——43
—Jr—43
—TaOr——
—TOr——
—ar—3
—Jr—43
c———ar—
—TOr——
—TOrc—3
—Or—3
(Space required below the unit)

40 45 115 [mm]
(Space
required for
wiring)

25

- —
R e, O TOp I

jﬂ o
e ﬁ | [
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Outline dimensions: FCU8-DX231

40 45 115 [mm]
(Space
required for
wiring)

2.5

(FCUS-DE2S] | H
iGvem ()| Top |

Ly il

Outline dimensions: FCU8-DX202

30

(Space required above the unit)

| —|
—

[]

—Tar——9o
 — i s—]
—Tar——o
—Tar——9
—Tar——9
—Tar——9o
 — i s—]
—Tar——o
—Tar——9
—Tar——9
—Tar——9o
 — N s—]
—Tar——o
—Tar——9

(Space required below the unit)

[mm]
40 80 115

(Space required for
wiring)

f"“:’m Top ‘
st

25

168
AIOT

Bottom ‘ L

‘\/
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Outline dimensions: FCU8-DX213
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Outline dimensions: FCU8-DX213-1
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Outline dimensions: FCU8-DX654

40

2.5

168

Top

45

115

(Space
required for
wiring)

[mm]

Outline dimensions: FCU8-DX654-1

40

25

168
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Outline dimensions: FCU8-DX651

2.5

100

168

DSIaBNIT

7H EH ZH !LH‘

—teas ]

20as

‘ﬂ‘

LITS

Outline dimensions: FCU8-DX408

25

168

40

8
g
g

——— e

RIOZ|[RIOT)

THERMISTOR

Top
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(Space
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Z
=
=
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i
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required for —
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)
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Outline dimensions: FCU8-DX409

40

25

168
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Installation dimensions: FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX202/FCU8-DX213/
FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1/FCU8-DX408/FCU8-DX409

(Unit outline) (mm]
40
6| 2-M5 Screw
o
W
o~ ©
o £
H| R 5
ol 2 3
v =
- c
2
Far
hd )
S —
<3
c
2

Installation dimensions: FCU8-DX651

4

[mm]

3-M5 Screw
A
N
[
L
N 0
o £
| =
o & 3
) =
~ C
2
4 © —
[ ] (0]
< £
88+0.2 6 5
o
100 =
2

(Unit outline)
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Connector
FCU8-DX220 FCU8-DX230/DX231 FCU8-DX202 | FCU8-DX213/DX213-1 | FCU8-DX654/DX654-1
=2 0 W;”m o]
(1) (1)
(3) (s1) (s1)
(s2) (s2)
(13) (13)
(14) (14)
) (2)
(4) (19) (15)
(17) (17)
(s1)
(s2)

(13)
(14)

(20)

(15)

(13)
(14)

(21)

(15)

(a7

©

(11) (10)

(12) (16)

No. | Connector name Function No. | Connector name Function

(1) |CJ31 Machine signal input (12) |SDO2 Safety relay output

(2) |CJ32 Machine signal output (13) |RIO1 Remote 1/0 2.0 communication

(3) |CJ33 Machine signal input (14) |RIO02 Remote 1/0 2.0 communication

(4) [CJ34 Machine signal output (15) [DCIN 24 VDC input

(5) |CJ35 Machine signal input (16) [DCOUT 24 VVDC output

(6) [CJ36 Machine signal output (17) |FG FG terminal

(7) |SDI Safety machine signal input (18) |FG FG terminal (M4 screw)

(8) |SDO Safety machine signal output (19) |AIO1 2:2:28 g]upt;tut

(9) |Sbi1 Safety DI input (20) |THERMISTOR Thermistor input

(10) [SDI2 Safety DI input 21)|Al Multi-analog input

(11) |[SDO1 Safety relay output

No.| Switch name Function

(s1) Station No. group setting switch

(s2) [STATION No. Station No. setting switch

(s3) Station No. setting switch
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/\ CAUTION

could cause bursting, damage, etc.

indicated connectors or terminals.

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

A Output from 12 V/5 V/3.3 V connectors is for powering peripheral devices only. If used for powering other

equipment, NC operation will not be guaranteed due to voltage drops or wraparound noise.

(1) CJ31 (Machine signal input)
(3) CJ33 (Machine signal input)

B1 B20
[ 13995555ERRR23558888 1
A1l A20
CJ31 CJ33
B A B

20 I |X00 20 I |X10 20 I |X20 20 I |X30
19 I |X01 19 X1 19 I |X21 19 I |X31
18 I |X02 18 I |X12 18 I |X22 18 I |X32
17 I |X03 17 I |X13 17 I |X23 17 I |X33
16 | |X04 16 I |X14 16 I |X24 16 I |X34
15 I |X05 15 I [X15 15 I |X25 15 I |X35
14 | |X06 14 I |X16 14 I |X26 14 I |X36
13 I |X07 13 I | X17 13 I |X27 13 I |X37
12 I |X08 12 I |X18 12 I |X28 12 I |X38
11 I |X09 1 I |X19 11 I |X29 11 I [X39
10 I |X0A 10 I | X1A 10 I [X2A 10 I [X3A
9 I |X0B 9 I [X1B 9 I |X2B 9 I |X3B
8 I |[X0C 8 I [X1C 8 | |X2C 8 I |X3C
7 | |[XOD 7 I |X1D 7 I |X2D 7 I |X3D
6 I |[XOE 6 I | X1E 6 I |X2E 6 I |X3E
5 I |[XOF 5 I |X1F 5 I |X2F 5 I [X3F
4 NC 4 NC 4 NC 4 NC
3 DICOM 3 DICOM 3 DICOM 3 DICOM
2 +24 'V 2 oV 2 +24 V 2 ov

1 +24 'V 1 oV 1 +24 'V 1 ov

<Cable side connector type>
Connector: XG4M-4030/7940-6500SC
Strain relief: XG4T-4004/3448-7940
Manufacturer: OMRON/3M

105

1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

4 General Specifications
4.10 Remote 1/O Unit

[Outline of digital signal input circuit]

Both 24 V common and 0 V common connections are allowed in the digital signal input circuit.

Follow the wiring diagram below for each type.

<Input circuit>

24V common

External contact CJ31[CJ33

x00| | 5ka %
|
X3F,

Stabilized ={
power supply - Control
24VDC(+) circuit

ov

<Input conditions>

0V common

External contact CJ31/CJ33
X00 5kQ I
Stabilized | =
power supply X3F — Control
circuit

24VDC(+)
ov

Set the input signal within the range as shown in the conditions below.

24V common 0V common
1 |Input voltage at external contact ON 6V orless 18 V or more, 25.2 V or less
2 |Input current at external contact ON 3 mA or more
3 |Input voltage at external contact OFF 20.2 V or more, 25.2 V or less 3.8 Vorless
4 |Input current at external contact OFF 0.7 mAor less
5 |Input resistance 5kQ
6 |[Tolerable chattering time (T1) 3ms
7 |Input signal holding time (T2) 40 ms or more (*1)
8 |Input circuit operation delay time (T3 and T4) 3to 16 ms
9 |Machine side contact capacity 30V or more, 16 mA or more
(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-

ger than the ladder processing cycle time.

Connection to 24 VV common input

Connection to 0 V common input

T1

i
B
PR

:Lr

T2

T1

1L
N
PR

(E): External signal, (I): Internal signal

IB-1501612-F
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(2) CJ32 (Machine signal output)
(4) CJ34 (Machine signal output)

B1 B20
[ 13358833332583355888C )
A1l A20
CJ32 CJ34(FCU8-DX230) CJ34(FCU8-DX231)
B A B A B A

20 | O |YOO 20 | O [Y10 20 | O |Y20 20 NC 20 | O |Y20 20 NC
19 | O |YO1 19| O Y1 19 | O |Y21 19 NC 19 | O |Y21 19 NC
18 | O |Y02 18 | O |Y12 18 | O |Y22 18 NC 18 | O |Y22 18 NC
17 | O |Y03 17 | O |Y13 17 | O |Y23 17 NC 17 | O |Y23 17 NC
16 | O |Y04 16 | O |Y14 16 | O |Y24 16 NC 16 | O |Y24 16 NC
15 | O |Y05 15| O |Y15 15| O |Y25 15 NC 15| O |Y25 15 NC
14 | O |Y06 14 | O |Y16 14 | O |Y26 14 NC 14 | O |Y26 14 NC
13| O |YO7 13 | O |Y17 13 | O |Y27 13 NC 13 | O |Y27 13 NC
12 | O |YO08 12 | O |Y18 12 | O |Y28 12 NC 12 | O |Yv28 12 NC
11 | O |Y09 1 | O |Y19 11| O |Y29 11 NC 11 | O |Y29 1 NC
10 | O |YOA 10 | O |Y1A 10 | O |Y2A 10 NC 10 | O |Y2A 10 NC
9 O |YoB 9 O |Y1B 9 O |Y2B 9 NC 9 O |Y2B 9 NC
8 O |yoC 8 O |Y1C 8 O |Y2C 8 NC 8 O |y2C 8 NC
7 O |YoD 7 O |Y1D 7 O |Y2D 7 NC 7 O |Y2D 7 NC
6 | O |YOE 6 O |Y1E 6 | O |[Y2E 6 NC 6 O |Y2E 6 NC
5 | O |YOF 5 | O |YIF 5 | O |Y2F 5 NC 5 | O |Y2F 5 NC
4 NC 4 NC 4 NC 4 NC 4 O |AO 4 AO*
3 NC 3 NC 3 NC 3 NC 3 NC 3 NC
2 +24V | 2 oV 2 +24V | 2 oV 2 +24V | 2 oV
1 +24V | 1 oV 1 +24V | 1 ov 1 +24V | 1 ov

<Cable side connector type>
Connector: XG4M-4030/7940-6500SC
Strain relief: XG4T-4004/3448-7940
Manufacturer: OMRON/3M
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[Outline of digital signal output circuit]
Use within the specification ranges shown below.

<Output circuit>

Source output
24VDC

|_ Control
circuit

CJ32/CJ34
Load
1 C
J_ Y00
= |
Y2F

<Output conditions>

Insulation method Non-insulation
Rated load voltage 24 VDC
. 0.2 A per point
Maximum output current 3.2 A or less for whole unit
Output delay time 40 us
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‘ Note

¢+ When using an inductive load such as a relay, always connect a diode (voltage resistance 100 V or more, twice or more the
load current) in parallel to the load.

Source output
24VDC

|_ Control
circuit
Inductive load
1

Y

= S
%l

Diode

+ When the rush current exceeds the maximum output current indicated previously, always connect a protective resistor seri-
ally to the load to suppress rush currents. Make sure that the current is less than the maximum output current including the
momentary current.

Source output
24VDC

l_ Control
circuit

Load Resistor

+ Always keep the total sum of output current of each Y00 to Y07, Y08 to YOF, Y10 to Y17, Y18 to Y1F, Y20 to Y27, and Y28
to Y2F less than 0.8A.

0.2A or less per point

Y00 Y10 Y20

Y01 Y11 Y21

Y02 Y12 Y22

yos Total 0.8A s Total 0.8A yas3 Total 0.8A
Y04 or less Y14 or less Y24 or less
Y05 Y15 Y25

Y06 Y16 Y26

Y07 Y17 Y27

Y08 Y18 Y28

Y09 Y19 Y29

YO0A Y1A Y 2A

igg Total 0.8A mg Total 0.8A igg Total 0.8A

or less orless or less

YOD Y1D Y2D

YOE Y1E Y 2E

YOF Y1F Y 2F
N J

Y

Total 3.2A or less

/\ CAUTION

(1) When using an inductive load such as a relay, always connect a diode in parallel to the load to prevent a counter-
electromotive force.

(2) When the rush current exceeds the maximum output current, always connect a protective resistor serially to the
load to suppress rush currents.
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[Outline of analog signal output circuit]
The analog signal output circuit can be used only for FCU8-DX231.

<Output circuit>

CJ34

Load 500Q
DA
’—:Im-o——lzl—<]— c

AO*[™ 7L

:

<Output conditions>

Analog output voltage

-10to 10 V (£5%)

Resolution

10 V/4095 = 2.44 mV

Load conditions

External load resistance value 10 kQ or more

Output resistance value

500 Q

IB-1501612-F
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(5) CJ35 (Machine signal input)

;‘E‘E‘E‘E‘E‘E‘ == E‘E‘E‘E‘E‘E‘;‘e

19000000000000000)
e r———r—
17 32
16 | | |XOF 32 COMB+
15 | | |X0E 31 COMA+
14 | 1 [xoD 30 COMB+
13 | 1 |xoC 29 COMA+
12 | | |xoB 28 COMB+
11 | 1 |x0A 27 COMA+
10 | 1 |x09 26 COMB+
9 | I [xo8 25 COMA+
8 | I |xo7 24 COMB+
7 | 1 |x06 23 COMA+
6 | I |05 22 COMB+
5 | I |xo04 21 COMA+
4 | 1 [xo3 20 COMB+
3 [ 1 [x02 19 COMA+
2 | I [xo1 18 COMB+
1 | I [x00 17 COMA+

<Cable side connector type>
Connector: 713-1116/037-000

Manufacturer: WAGO

(The cable side connector is attached to the unit.)
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[Outline of digital signal input circuit]
Follow the wiring diagram below.

<Input circuit>

0V common

External contact C—‘ES

1

X0 — i
Input V=

X|2 resistance E

XE () N

COMA+ Control
circuit

o

External contact

1

X1 — I
Input E
V3
X|3 resistance

XF () Il
COMB+
T
CJ36
Stabilized |
power supply ol
1024VA
24VDC(+) |
1024VB
ov I I00VA
FG O0VB

<Input conditions>
Set the input signal within the range as shown in the conditions below.

For DX213 For DX213-1
1 |Input voltage at external contact ON 18 V or more, 25.2 V or less
2 |Input current at external contact ON 3 mA or more 9 mA or more
3 |Input voltage at external contact OFF 3.8Vorless 4.0V orless
4 |Input current at external contact OFF 0.7 mA or less 1.5 mA or less
5 |Input resistance (*) 5kQ 2.2kQ
6 |[Tolerable chattering time (T1) 3ms
7 |Input signal holding time (T2) 40 ms or more (*1)
8 |Input circuit operation delay time (T3 and T4) 3to 16 ms
9 |Machine side contact capacity 30 V or more, 16 mA or more

(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-

ger than the ladder processing cycle time.

Connection to 0V common input

T2

T1

]
S L
o o

(E): External signal, (l): Internal signal
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(6) CJ36 (Machine signal output)

1 10

HEEEEEEEE

SIS EEEIEEE

11 20
10 I |I024VB | 20 I00VB
9 | [I024VA | 19 IO0VA
8 O |Yo7 18 COMB-
7 O |Y06 17 COMA-
6 O |Y05 16 COMB-
5 O |Y04 15 COMA-
4 O |Y03 14 COMB-
3 O |Yo02 13 COMA-
2 O |YO1 12 COMB-
1 O |Y00 11 COMA-

<Cable side connector type>
Connector: 713-1110/037-000
Manufacturer: WAGO

(The cable side connector is attached to the unit.)
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[Outline of digital signal output circuit]
Use within the specification ranges shown below.

<Output circuit>

Source output

Stabilized |
power;”pp Y [022VA
24VDC(*) T024VE :IVoltage
T conversion
=y
— 3
L I
Load Control
—1 circuit
Y00 Voltage
Y(|)2 conversion
¥y
Y06 by, 3
O__
COMA- I
Load
— Y01
Y(|)3
Yo7
COMB-
-
<Output conditions>
Insulation method Optocoupler insulation
Rated load voltage 24 VDC
. 2 A per point
Maximum rren .
aximum output current 8 A or less for whole unit
Output delay time 400 ps
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‘ Note

¢+ When using an inductive load such as a relay, always connect a diode (voltage resistance 100 V or more, twice or more the
load current) in parallel to the load.

Source output
24VDC

|_ Control
circuit
Inductive load
1

Y

= S
%l

Diode

+ When the rush current exceeds the maximum output current indicated previously, always connect a protective resistor seri-
ally to the load to suppress rush currents. Make sure that the current is less than the maximum output current including the
momentary current.

Source output
24VDC

l_ Control
circuit

Load Resistor

+ Always keep the total sum of output current of each Y00/Y02/Y04/Y06 and YO1/Y03/Y05/YQ7 less than 4A.

/ 2A or less per point

Y00 Y01
Y02 Total 4A Y03 Total 4A
Y04 or less Y05 orless
Y06 Y07
\ )
Y

Total 8A or less

/\ CAUTION

(1) When using an inductive load such as a relay, always connect a diode in parallel to the load to prevent a counter-
electromotive force.

(2) When the rush current exceeds the maximum output current, always connect a protective resistor serially to the
load to suppress rush currents.
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(7) SDI (Safety machine signal input)

1 16

QTE‘E‘E‘E‘E‘E‘E‘E‘ HEEEEEEE

0000000000000000

ESetsessessasanss

FAFAFS F AP 3 A F PP P P P P

17 32
16 | |SX07B 32 COMB+
15 | |SX07A | 31 COMA+
14 | |SX06B 30 COMB+
13 | [SX06A | 29 COMA+
12 | |SX05B 28 COmMB+
1 | |SX05A | 27 COMA+
10 | |SX04B 26 COMB+
9 | |SX04A | 25 COMA+
8 | |SX03B 24 COMB+
7 | [SX03A | 23 COMA+
6 | |SX02B 22 COMB+
5 I |SX02A | 21 COMA+
4 | |SX01B 20 COMB+
3 | |SX01A 19 COMA+
2 | |SX00B 18 COMB+
1 | |SX00A 17 COMA+

<Cable side connector type>
Connector: 713-1116/037-000
Manufacturer: WAGO

(The cable side connector is attached to the unit.)
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[Outline of digital signal input circuit]
Follow the wiring diagram below.

<Input circuit>

0V common |

External duplication contact §EI

| 1
s SX0A Input resistance EP Control
| *) 3 circuit
SX3A u
|
T
SXoB Input
| resistance
SX3B *)
COMAT O——l 573 g] Control
Yy circuit
COMB+ o
Stabilized SDO
power supply ]

24VDC(+) |024VA-O-
ov IO0VA
FG

Stabilized =

power supply

24VDC(r) 1024VB
ov 100VB
FG

<Input conditions>
Set the input signal within the range as shown in the conditions below.

For DX654 For DX654-1
1 |Input voltage at external contact ON 18 V or more, 25.2 V or less
2 |Input current at external contact ON 3 mA or more 9 mA or more
3 |Input voltage at external contact OFF 3.8Vorless 4.0V orless
4 |Input current at external contact OFF 0.7 mA or less 1.5 mAorless
5 |Input resistance (*) 5kQ 2.2kQ
6 |Tolerable chattering time (T1) 3ms
7 |Input signal holding time (T2) 40 ms or more (*1)
8 |Input circuit operation delay time (T3 and T4) 3to 16 ms
9 |Machine side contact capacity 30 V or more, 16 mA or more

(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-

ger than the ladder processing cycle time.

Connection to 0 V common input

T2

T1

]
N L
o o

(E): External signal, (I): Internal signal
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(8) SDO (Safety machine signal output)

1 10
Ey | S S S S S S S S S -
ﬁ SIS SIS
11 20
10 I |I024VB | 20 100VB
9 | [I024VA | 19 IO0VA
8 O |SY03B 18 COMB-
7 O |SYO3A 17 COMA-
6 O |SY02B 16 COMB-
5 O |SY02A 15 COMA-
4 O |SY01B 14 COMB-
3 O |SYO1A 13 COMA-
2 O |SY00B 12 COMB-
1 O |SYO00A 11 COMA-

<Cable side connector type>
Connector: 713-1110/037-000

Manufacturer: WAGO

(The cable side connector is attached to the unit.)

IB-1501612-F
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[Outline of digital signal output circuit]
Use within the specification ranges shown below.

<Output circuit>

Source output

Stabilized
power supply

Sbo

24VDC(+)
ov
FG

Stabilized =
power supply

24VDC(+)

1024VA

i

1t

Voltage
conversion

|7

I Control
circuit

1024VB

oV

100vB

[}
[] Load!_
Safety relay
e |

afety relay

r
: SYOA
SY3A

—=1COMA-

Fa—

T

Voltage |
conversion Control
circuit

T ! | svlos
I ! svy3B
I
—

--lCOMB—-|—

<Output conditions>

Insulation method

Optocoupler insulation

Rated load voltage

24VDC

Maximum output current

2 A per point
8 A or less for whole unit

Output delay time

400 ps
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. Note

¢+ When using an inductive load such as a relay, always connect a diode (voltage resistance 100 V or more, twice or more the
load current) in parallel to the load.

Source output
24VDC

|_ Control
circuit
Inductive load
1

Y

= S
%l

Diode

¢+ When the rush current exceeds the maximum output current indicated previously, always connect a protective resistor seri-
ally to the load to suppress rush currents. Make sure that the current is less than the maximum output current including the
momentary current.

Source output
24VDC

l_ Control
circuit

Load Resistor

+ Always keep the total sum of output current of each SYOO0A to SY03A, and SY0O0B to SY03B less than 4A.

/ 2A or less per point

SY00A SY00B
SY01A| | Total 4A SY01B| | Total 4A
SY02A| [ orless SY02B| [ orless
SY03A SY03B
\ )

Y

Total 8A or less

/\ CAUTION

(1) When using an inductive load such as a relay, always connect a diode in parallel to the load to prevent a counter-
electromotive force.

(2) When the rush current exceeds the maximum output current, always connect a protective resistor serially to the
load to suppress rush currents.
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(9) SDI1 (Safety DI input)

B1 [=1[=1[=][=] [=1{[=11[=1{[=1]| H=XI0]
A1 ollo||o)|je o||o||o||os|| A10
B A
10 COM+ 10 I |SX04B
9 COM+ 9 I |SX04A
8 COM+ 8 | |SX03B
7 COM+ 7 I |SX03A
6 COM+ 6 I |SX02B
5 COM+ 5 I |SX02A
4 COM+ 4 I |SX01B
3 COM+ 3 I |SX01A
2 COM+ 2 | |SX00B
1 COM+ 1 I |SX00A

<Cable side connector type>
Connector: 175362-1 (2-pole type)
Connector: 175363-1 (4-pole type)
Connector: 1318095-1 (6-pole type)
Contact: 175218-2

Manufacturer: TE Connectivity
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[Outline of digital signal input circuit]
Follow the wiring diagram below.

<Input circuit>

External
duplication contact  gpj1 / sDI2
C —
SX00A
s 5kQ2 2@%: Control
| 3 circuit
SX07A
O) 1
\J
SX00B 5kQ
|
SX07B +1 24vDC
(o] b
COM+ z@z; Control
O 3 circuit
COM+

o
o
\_E
N
~
<
)
O

— o o

<Input conditions>
Set the input signal within the range as shown in the conditions below.

0 Vcommon
1 |Input voltage at external contact ON 18 V or more, 25.2 V or less
2 |Input current at external contact ON 3 mA or more
3 |Input voltage at external contact OFF 3.8 Vorless
4 |Input current at external contact OFF 0.7 mA orless
5 |Input resistance 5kQ
6 |[Tolerable chattering time (T1) 3ms
7 |Input signal holding time (T2) 40 ms or more (*1)
8 |Input circuit operation delay time (T3 and T4) 3to16 ms
9 |Machine side contact capacity 30 V or more, 16 mA or more
(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-

ger than the ladder processing cycle time.

Connection to 0V common input

T2

T1

]
S L
s !

(E): External signal, (l): Internal signal
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(10) SDI2 (Safety DI input)

B1 (=1(I=T1][=1|[=] B6
A1 [mm ] | o ] | [ | | i A6
B A
6 COM+ 6 I |SX07B
5 COM+ 5 I |SX07A
4 COM+ 4 I |SX06B
3 COM+ 3 I |SX06A
2 COM+ 2 I |SX05B
1 COM+ 1 I |SX05A

<Cable side connector type>
Connector: 175362-1 (2-pole type)
Connector: 175363-1 (4-pole type)
Connector: 1318095-1 (6-pole type)
Contact: 175218-2

Manufacturer: TE Connectivity

[Outline of digital signal input circuit]

Refer to (9) SDI1 (Safety DI input).

(11) SDO1 (Safety relay output)
(12) SDO2 (Safety relay output)

SDO1 SDO2
B A B A
4 SYRO3A 4 SYRO3A 4 SYRO3B 4 SYRO03B
3 SYRO02A 3 SYRO02A 3 SYR02B 3 SYR02B
2 SYRO1A 2 SYRO1A 2 SYRO01B 2 SYRO01B
1 SYROOA 1 SYROOA 1 SYR00B 1 SYRO00B

<Cable side connector type>
Connector: 178289-4
Contact: 175218-2
Manufacturer: TE Connectivity
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[Outline of digital signal output circuit]
Use within the specification ranges shown below.

<Output circuit>

S_DQ1
24VDC
(o]
SYROOA ] |
Load | Control
SYRO3A \ \ & m circuit
L o
SYROOA L
|
SYRO3A
S_D.92 Control
circuit

o_

SYR00OB
Load |

SYRO03B

1
I

v

SYR0O0B

|
SYRO03B

2 Relay feedback
Welding check LED I

<Output conditions>

Insulation method

Insulated by relay

Output method

Non-voltage A contact

Contact structure

Forced guide style relay

Rated voltage

250 VAC, 125 VvDC

Rated current

6A

Minimum applicable load

1mA, 5VDC

Operation time

20 ms or less (contact bounce not included)

Response time

8 ms or less (contact bounce not included)

Return time 20 ms or less (contact bounce not included)
100,000 times or more with 250 VAC, 6 A resistant load (opening/closing frequency: 20 times/min)
100,000 times or more with 30 VDC, 6 A resistant load (opening/closing frequency: 20 times/min)
500,000 times or more with 250 VAC, 1 A resistant load (opening/closing frequency: 30 times/min)
Life 500,000 times or more with 30 VDC, 1 A resistant load (opening/closing frequency: 30 times/min)

100,000 times or more with 15 AC: 240 VAC, 2 A induction load (opening/closing frequency: 20 times/min,
cosgp =0.3)

100,000 times or more with 13 DC: 24 VDC, 1 A induction load (opening/closing frequency: 20 times/min,
L/R =48 ms)

Max. operation frequency

20 times/min

IB-1501612-F
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<Precautions>

¢+ Influence on the relay life by a connected load
An actual relay life can be substantially shortened depending on the type of a connected load and the characteristics of its

inrush current.

The inrush current generated by a connected load can lead to contact welding of the module.

To prevent shortening of the relay life and contact welding, take the following measures:

- Considering the possibility of a high inrush current, select a load so that the inrush current generated by the connected
load falls within the range of the rated current of the module.

- Connect a relay capable of withstanding the inrush current, outside the module.

The following table lists the relations between typical loads and each inrush current.
Select a load so that the inrush current, i, and rated current, io, fall within the range of the rated switching current
described in the module specifications.
Depending on the load amount, the inrush current may flow for a long time.

Load type

Waveform

Inrush current "i"/
Rated current "io"

Waveform

Inrush current "i"/
Rated current “io™

Inductive load

Load of a solenoid

i Inrush current
.| io: Rated current

0.07 to 0.1 seconds

Approx. 10 to 20
times

Load of an electromagnetic contactor

i Inrush current

‘j‘ ,M% io

0.017 to 0.033 seconds
(1 to 2 cycles)

io: Rated current

Approx. 3 to 10 times

Lamp load

Load of an incandescent bulb
\

J P

|

“ i Inrush current
io: Rated current

L . Approx. 0.33 seconds

Approx. 3 to 10 times

Load of a mercury lamp

1

\ i Inrush current
T io: Rated current

180 to 300 seconds
(3 to 5 minutes)

Approx. 3 times (*1)

Load of a fluorescent

i Inrush current
io: Rated current
Within 10 seconds

Approx. 5 to 10 times

Capacitive load

Capacitive load (*2)

AR io

i Inrush current

0.008 to 0.33 seconds
(0.5 to 2 cycles)

io: Rated current

Approx. 20 to 40
times

(*1) A typical discharge lamp circuit is configured with a combination of discharge tubes, transformers, choke coils,
capacitors and others. Because of this, be especially careful of the case of a high power factor and a low power sup-
ply impedance, where the inrush current flowing into the output module can be 20 to 40 times as high as the rated

current.

(*2) When the wiring is long, be careful with the cable capacity as well.

125

1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

4 General Specifications
4.10 Remote 1/O Unit

¢+ Measures against back EMF

Provide a contact protection circuit for an extended contact life, noise prevention at contact close, and reduction of the

carbides and nitric acids formed by an arc discharge.

An incorrect circuit involves a high risk of contact welding.
With the contact protection circuit, the recovery time may be delayed.
The following table shows typical examples of the contact protection circuit.

Circuit example

Element selection criteria

Remarks

1

| Al

: ‘I

Capacnor
ﬁResstor

Inductive
load

Capacitor + re-
sistance method

(CR method)

@

+

Estimate the constants of a capacitor and resis-

tance with the following as a guide. Some differ-

ences, however, may arise from a variation in

the nature and characteristics of the load.

+ Capacitor: 0.5to 1 (uF) for a load current of 1 A

+ Resistance: 0.5 to 1 (Q) for a power supply
voltage of 1V

Use a capacitor with voltage resistance of the
rated voltage or higher. In an AC circuit, use a

When a relay or solenoid is
used as the load, the recov-
ery time is delayed.

A capacitor has the effect of
reducing a discharge at
contact OFF, while a resis-
tance has the effect of limit-
ing a current at contact ON.

_L capacitor with no polarity.
Capacitor
X load
Resistor
- |+ Use a diode that satisfies the following condi- |The recovery time is de-
ﬁ'r tions: layed than the CR method.
- + A reverse breakdown voltage is more than ten
i : Inductive
Pl i e Diode & times as high as the circuit voltage.
+ A forward current is more than twice as high as
the load current.
-+ Use a zener diode whose zener voltage is higher | This method is suitable for
| .
I than the power supply voltage. the case where the diode
Diode + zener di- Diode  [rsucivs method results in a substan-
ode method tial delay in the recovery
Zener Diode SZ tlme

.4=| .

Varistor method .
Varistor

i Lﬁdtﬁﬂtﬁj Lﬁd

load

Select a varistor whose cut-off voltage (Vc) sat-

isfies the following conditions:

+ Vc > power supply voltage x 1.5 (V)

+ V¢ > power supply voltage x 1.5 (V) x ¥~ 2 (on
AC power supply)

Note that selecting an element of a too high Vc
leads to a weaker effect.

The recovery time is a little
delayed.

(*1) On AC power supply, the impedance of the CR needs to be sufficiently higher than that of the load. (for preventing

errors due to the leakage current of the CR)

+ Avoid using contact protection circuits like the following. Although highly effective in reducing the arc at current
cutoff, a charge current flows into the capacitor when the contact turns on or off, which leads to the risk of con-
tact welding. A DC inductive load, generally considered to be more difficult to open and close than a resistive
load, can achieve the same performance of a resistive load in an appropriate configuration of the protection

circuit.
N + +
:QF POINT
—|— Capacnor m Capacitor T
+ Install the protection circuit near the load or contact (module). A long distance between them may inhibit the
effect of the protection circuit. As a guide, install it at a distance of no more than 50cm.
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(13) RIO1 (Remote 1/0 2.0 communication)
(14) RIO2 (Remote 1/0 2.0 communication)

123
A B
110 |TXRXD 1 IO |TXRXD*
NC ov
3 FG 3 NC

<Cable side connector type>
Connector: 1-1318119-3
Contact: 1318107-1
Manufacturer: TE Connectivity

(15) DCIN (24 VDC input)

1 3
T
e e
I |[+24V
ov
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity

(16) DCOUT (24 VDC output)

1 3
u
(Y e
O [+24V
oV
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity
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(17) FG (FG terminal)

(18) FG (FG terminal (M4 screw))

(19) AlO1 (Analog input, analog output)
Analog input and analog output can be connected to this connector.

10 1
Q==

20 11
1 ov 1 ov
2 I ]AIO 12 I |AI1
3 I ]AI2 13 I |AI3
4 NC 14 NC
5 ov 15 oV
6 NC 16 NC
7 O |AO 17 NC
8 NC 18 NC
9 ov 19 NC
10 NC 20 NC

¢+ Connect connector case with FG pattern.

<Cable side connector type>
Plug: 10120-3000PE

Shell: 10320-52F0-008
Manufacturer: 3M

. Note

+ When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the con-
nector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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[Outline of analog signal input circuit]
<Input circuit>

ADC
Al ]

<Input conditions>

Analog input voltage -10to 10V

Max. input rating (*1) 15V

Resolution |-10 to +10 V|/4095 = 4.88 mV
Repeatability Within £25 mV (*2)
Tolerance +0.35V

(*1) This indicates the input voltage which must not be exceeded even in an instant.
(*2) Except when the accuracy is affected by the noise.

[Outline of analog signal output circuit]
<Output circuit>

AlO1

Load 500Q
1

= 04:—<]7 DAC
ov|~ J'

T

<Output conditions>

Analog output voltage -10to 10 V (£5%)

Resolution 10 V/4095 = 2.44 mV

Load conditions External load resistance value 10 kQ or more
Output resistance value 500 Q
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(20) THERMISTOR (Thermistor input)
Thermistor can be connected to this connector.

CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8 CH9 CH10 CH11 CH12
1
2
3
4
CH1 CH2 CH3 CH4 CH5 CHe6
1 |FG FG FG FG FG FG
2 [NC NC NC NC NC NC
3 |Thermistor CH1 Thermistor CH2 Thermistor CH3 Thermistor CH4 Thermistor CH5 Thermistor CH6
4 | Thermistor CH1 Thermistor CH2 Thermistor CH3 Thermistor CH4 Thermistor CH5 Thermistor CH6
CH7 CH8 CH9 CH10 CH11 CH12
1 |FG FG FG FG FG FG
2 [NC NC NC NC NC NC
3 |Thermistor CH7 Thermistor CH8 Thermistor CH9 Thermistor CH10 |Thermistor CH11 |Thermistor CH12
4 | Thermistor CH7 Thermistor CH8 Thermistor CH9 Thermistor CH10 |Thermistor CH11 |Thermistor CH12
<Cable side connector type>
Connector: 37104-2165-000FL
Manufacturer: 3M
[Outline of the thermistor input circuit]
THERMISTOR
Thermistor \ / 39y
|—|: ] [ Thermistor ADC

\ Thermistor

O—O0—0—0—1

Shield |

|

Measurement temperature -10 °C to +150.0 °C

Resolution 0.1°C
+1.5 °C (Measurement temperature -10 to +10 °C)
11.0 °C (Measurement temperature +10 to +70 °C)
Precision +1.5°C (Measurement temperature +70 to +110 °C)

+2.0 °C (Measurement temperature +110 to +130 °C)
+2.5 °C (Measurement temperature +130 to +150 °C)

This varies depending on the setting of the parameter (#1334).
1+10 °C/s (When the setting of #1334 is "-1")
120 °C/s (When the setting of #1334 is "0")
145 °C/s (When the setting of #1334 is "1")
+90°C/s (When the setting of #1334 is "2")

Provided

Thermal responsiveness (*1)

Disconnection detection function

(*1) This indicates the maximum measurable temperature change amount per unit time.
When the temperature change exceeds the described value, it cannot be measured correctly.

. Note

¢+ Do not connect any thermistor other than PT3C-51F-M2 made by SHIBAURA ELECTRONICS Co., Ltd.
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(21) Al (Multi-analog input)

13 FG 1 FG

14 NC 2 NC

15 V+/A 3 V+/A
CH3 CH1

16 |+/a/CJ+ 4 I+/a/CJ+

17 V-/I-/B 5 V-/I-/B

18 b/CJ- 6 b/CJ-

19 V+/A 7 V+/A

20 |+/a/CJ+ 8 I+/a/CJ+

21 V-/I-/B 9 V-/I-/B
CH4 CH2

22 b/CJ- 10 b/CJ-

23 NC 11 NC

24 FG 12 FG

<Cable side connector type>
Connector: DFMC1,5/12-ST-3,5-LR
Manufacturer: Phoenix Contact

(The cable side connector is attached to the unit.)

[Outline of multi-analog input circuit]

There are four types of multi-analog input as below:

+ Voltage input

¢+ Current input

¢ Thermocouple input

+ Resistance temperature detector input

The measurement mode (voltage measurement, current measurement, temperature (thermocouple) measurement and
temperature (resistance temperature detector) measurement) can be set for each CH and input corresponding to the mode
can be performed.

All CHs (CH1 to CH4) are set to the voltage measurement mode when the machine is delivered.

. Note

+ Input the signal within the appropriate input range for the set measurement mode.

- Do not input the voltage when the current or temperature (thermocouple or resistance temperature detector) measure-
ment mode is set. This could result in faults of the unit. Pay close attention to the combination of the measurement
mode setting and input.

+ Running-in is required for about 10 to 15 minutes after the power is ON until the measurement value is stable.

+ Do not apply voltage or current from external devices before turning ON the power of multi-analog input unit. This may
damage the multi-analog input unit.
Turn ON the power of the multi-analog input unit and external device at the same time, or wire circuit so that the power sup-
ply of the multi-analog input unit is turned ON first.
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(a) Outline of voltage input circuit
<Input circuit>

FCU8-DX409
Al
v+ = @_
Voltage ADC
source V- — w

FG—l
= FG

<Input conditions>
Set the input signal within the range as shown in the conditions below.

Input voltage range -10Vto+10V
Max. input rating +13V
Resolution -10 V to +10 V|/64000 = 312.5 pV
Max. input delay (Al input to R register output) 40 ms
Disconnection detection function None
Precision +0.5%FS (FS: Full Scale)

(b) Outline of current input circuit
<Input circuit>

FCU8-DX409
Al
|+
Current ADC
source I-

FG—l
= FG

<Input conditions>
Set the input signal within the range as shown in the conditions below.

Input current range -20 mA to +20 mA
Max. input rating +30 mA
Resolution [-20 mA to +20 mA|/32000 = 1.25 pA
Input resistance 250 Q
Max. input delay (Al input to R register output) 40 ms
Disconnection detection function None
Precision + 0.5%FS (FS: Full Scale)
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(c) Outline of thermocouple input circuit
<Input circuit>

FCU8-DX409

Al

V+ -

Thermocouple<

V- -

Cold junction

FG Constant
current

compensation resistor 4
(Pt100) N

Set the lead length 2cm or shorter.
(As a guide)

<Input conditions>

4 source ADC
FG
CJ+ ——
9 CJ- ——
mr SG

Set the input signal within the range as shown in the conditions below.

Input temperature range

-40 °C to +600 °C

Resolution 0.1°C
Cold junction compensation Use P1100.
Cold junction compensation precision +1°C
Max. input delay (Al input to R register output) (40 ms
Disconnection detection function Provided

K type

+3 °C (Measurement temperature -40 to +150 °C)

+4 °C (Measurement temperature +150 to +300 °C)

+5 °C (Measurement temperature +300 to +450 °C)

+6 °C (Measurement temperature +450 to +600 °C)

Precision (*1)

J type

+2.8 °C (Measurement temperature -40 to +150 °C)

+3.8 °C (Measurement temperature +150 to +300 °C)

(
+4.8 °C (Measurement temperature +300 to +450 °C)
+5.8 °C (Measurement temperature +450 to +600 °C)

(*1) Refer to "(e) Supplement: Overall precision of temperature measurement".
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(d) Outline of resistance temperature detector input circuit

<Input circuit>

<3-wire type> FCU8-DX409
Consteznt
A L Saren
A -
a
Resistance
temperature B —
detector \ ADC
b
o FG __I_ sG
FG
<4-wire type> FCUB-DX409
somen™
Al source
A 1
a
Resistance @
temperature B 1 ADC
detector
b
FG __I_ m SG
FG

<Input conditions>

Set the input signal within the range as shown in the conditions below.

Input temperature range

-50°C to +300°C

Resolution

0.1 °C (Normal mode) or 0.03 °C (High resolution mode)

Max. input delay (Al input to R register output)

40 ms

Disconnection detection function

Provided

Precision (*1)

Pt100

+1.5 °C (Measurement temperature -50 to +150 °C)

+1.8 °C (Measurement temperature +150 to +300 °C)

Pt1000

+1.8 °C (Measurement temperature -50 to +150 °C)

+2.2 °C (Measurement temperature +150 to +300 °C)

(*1) Refer to "(e) Supplement: Overall precision of temperature measurement”.

IB-1501612-F
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(e) Supplement: Overall precision of temperature measurement

The precision shown in (c) and (d) is the one attributed to the unit. The thermocouple or resistance temperature detector
input to the unit also has precision and the overall precision of temperature measurement is the addition of the precision of
unit and the precision of thermocouple or resistance temperature detector.

The precision of unit includes the cold junction compensation precision (£1 °C).

<Calculation example of thermocouple overall precision>

Thermocouple overall precision = Unit precision + thermocouple precision

When K-type or Class2 thermocouple is used, if the measurement point temperature is 100 °C, the overall precision is as
below.

¢+ According to the thermocouple standard (IEC60584-1), K-type or Class 2 thermocouple precision is "+ 2.5 °C or 0.75%
of the measurement temperature, whichever has the greater value"

(Overall precision) = +3 [°C] + 2.5 [°C]
=15.5[°C]

<Calculation example of resistance temperature detector overall precision>

Resistance temperature detector overall precision = Unit precision + Resistance temperature detector

When Pt100 or ClassA resistance temperature detector is used, if measurement point temperature is 100 °C, the overall
precision is as below.

+ According to the Platinum RTD standard (IEC60751), Pt100 or Class A precision is "+ (0.15 + 0.002 |t]) [°C] t: Measure-
ment temperature”

(Overall precision) = +1.5 [°C] £ (0.15 + 0.002 x 100) [°C]
=+1.85[°C]
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(s1) STATION No. (Station No. group setting switch)

ON
==
12

(s2) STATION No. (Station No. setting switch)

0

2
%

8L

(s3) STATION No. (Station No. setting switch)

=

IB-1501612-F
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LED: FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX202/FCU8-DX213/FCU8-DX213-1/
FCU8-DX654/FCU8-DX654-1/FCU8-DX408/FCU8-DX409

FCU8-DX220/FCU8-DX230/FCU8-DX231/

FCU8-DX213/FCU8-DX213-1/ FCU8-D

FCU8-DX654/FCU8-DX654-1

X202

FCU8-DX408

FCU8-DX409

DCN )% (AT ) (® i
oJ==le] [F*IF:

¥

) D

[ DaN_]
c

"Tl
t% |
/

4)

Status
No. Name Function Color Details
Normal | At fault
(1) |RIOVER |RIO communication status Green |Lit when RIO2.0 communica-
tion is occurring
Not lit when RIO1.0 commu-
nication is occurring
(2) |ALM RIO communication error Red |Not lit Lit Lit when RIO communication er-
ror has occurred.
(3) |FUSE Fuse status Green |Lit Not lit Not lit when a fuse has been
blown out.
(4) |24 VDCIN |Energization status of 24 VDC input of DCIN con- |Green |Lit Not lit Lit when a current is applied.
nector
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LED: FCU8-DX651

\ Iy
AMJ Cecour])™ +

[ J
7 O]
/ (=] T
(1)
. Status .
No. Name Function Color Details
Normal At fault
(1) |H1 Safety relay output SYROO status Green |Lit Not lit Not lit when the relay is welded.
H2 Safety relay output SYRO1 status Green |Lit Not lit Not lit when the relay is welded.
H3 Safety relay output SYRO2 status Green |Lit Not lit Not lit when the relay is welded.
H4 Safety relay output SYRO3 status Green |Lit Not lit Not lit when the relay is welded.
(2) |ALM RIO communication error Red |Not lit Lit Lit when RIO communication er-
ror has occurred.
(3) [DCIN Energization status of 24 VDC input of DCIN connector |Green |Lit Not lit Lit when a current is applied.
(4) |FUSE Fuse status Green |Lit Not lit Not lit when a fuse has been
blown out.
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4.11 Laser I/F Unit
4.11.1 FCU8-DX522-001

Outline dimensions

[mm]
40 45 115
(Space
required for
wiring)

25

Top

=N

o
o
- [ |
3O

| —

Space required

30 above the unit)

168

Space required

30 below the unit)

Bottom

Installation dimensions

(Unit outline) (mm]

40

6/ 2-M5 Screw

©

168

156 £ 0.2
(Unit outline)

©

(Unit outline)
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Connector

FCUB-DIT22 O
|
o
a

(1)

§<—(S1)

-~ (4)

(W]

No. | Connector name Function
(1) |CONA Laser oscillator signal input
Laser oscillator signal output
(2) |CONB Laser oscillator signal input
Laser oscillator signal output (PWM output, relay output)
(3) |CONC Analog input
Analog output
(4) RIO Remote I/O laser connection (*1)
(5) |lODCIN 24 VDC input (for 10)
(6) DCIN 24 VDC input (for control)
(7) |FG FG terminal
No. | Connector name Function
(s1) |- Mode setting switch (*2)

(*1) When the laser I/F unit is connected, the remote I/O unit cannot be connected between the control unit and the laser I/F
unit.
(*2) The mode setting switch must be set to "0".
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/\ CAUTION

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

indicated connectors or terminals.

A Output from 12 V/5 V/3.3 V connectors is for powering peripheral devices only. If used for powering other

equipment, NC operation will not be guaranteed due to voltage drops or wraparound noise.

(1) CONA (laser oscillator signal input, laser oscillator signal output)

1B

O0o0o0o0O0000000O0OO0O0OO0O0O0O0OOOO0OO0OO00
0000000000000 00O0O0D0O0OO0OO0OO00

1A
B

25 | DI15 25 | DI14
24 | DI13 24 | DI12
23 | DI11 23 | DI10
22 | DIOF 22 | DIOE
21 | DIoOD 21 | DIoC
20 | DIOB 20 | DIOA
19 | DI09 19 | DI08
18 | DI07 18 | DI06
17 | DI05 17 | DI04
16 | DI03 16 | DI02
15 | DIO1 15 | DI0O
14 |O DO15 |14 |O DO14
13 |O DO13 |13 |O DO12
12 |0 DO11 |12 |O DO10
1" O DOOF |11 O DOOE
10 |O Doob |10 |O DO0C
9 o DOOB |9 ) DOOA
8 O DO09 (8 ) DOO08
7 O DO07 |7 ) DOO06
6 o DO05 |6 ) D004
5 O DO03 |5 ) D002
4 O DO01 |4 ) DOO00
3 ov 3 +24 'V
2 NC 2 ov

1 FG 1 NC

<Cable side connector type>
Discrete wire pressure welding socket: XG5M-5032-N
Semi-cover for pressure welding: XG5S-2501

Discrete wire crimp socket: XG5N-501

Contact for crimp: XG5W-0231

Manufacturer: OMRON
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[Outline of digital signal input circuit]
Connection to 0 V common only is also allowed in the digital signal input circuit.
Follow the wiring diagram below.

<Input circuit>

Laser oscillator

CONA
-
e} 0
+24V
o o+t
Dio 3.3kQ —
: : Vi< Control
circuit
DI15
O \J
j— ov

<Input conditions>
Set the input signal within the range as shown in the conditions below.

0 Vcommon
1 Input voltage at external contact ON 18 V or more, 25.2 V or less
2 Input current at external contact ON 5 mA or more
3 Input voltage at external contact OFF 4V orless
4 Input current at external contact OFF 1.2 mAor less
5 Input resistance 3.3kQ
6 Tolerable chattering time (T1) 3ms
7 Input signal holding time (T2) 40 ms or more (*1)
8 Input circuit operation delay time (T3 and T4) 3msto 16 ms
9 Machine side contact capacity 30 V or more, 16 mA or more
(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-

ger than the ladder processing cycle time.

Connection to 0 V common input

T2

T1

]
S L
o o

(E): External signal, (l): Internal signal
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[Outline of digital signal output circuit]
Use within the specification ranges shown below.

<Output circuit>

Source output
Laser oscillator

g

<Output conditions>

CONA
1 osaH
Of
DOOo Control
; circuit
DO15
o)
ov

Insulation method

Insulation

Rated load voltage

24V

Maximum output current

0.2 A per point
[Total output current of whole CONA]
2.4 Aorless

Output delay time

150 ps
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. Note

¢+ When using an inductive load such as a relay, always connect a diode (voltage resistance 100 V or more, twice or more the

load current) in parallel to the load.

Source output

Inductive load

F—&

=l

Y

=gl
Diode

+ When the rush current exceeds the maximum output current indicated previously, always connect a protective resistor seri-
ally to the load to suppress rush currents. Make sure that the current is less than the maximum output current including the
momentary current.

Source output

Load Resistor
(@]
Y

+ Always keep the total sum of output current of each DO00 to DO07, DO08 to DOOF and DO10 to DO15 less than 0.8A.

DO00

DOO01

D002

DO03

DO04

DO05

DO06

DO07

Total
0.8 Aorless

DO08

DO09

DOOA

DO0B

DOo0C

DOOD

DOOE

DOOF

Total
0.8 Aorless

DO10

DO11

DO12

DO13

DO14

DO15

IB-1501612-F
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(2) CONB (laser oscillator signal input, laser oscillator signal output)

1D 13D
— (1333223582588 1 —
1C 13C
D C

13 NC 13 - NC
12 NC 12 | DI19
11 oV 11 | DI18
10 oV 10 | DI17
9 +24 'V 9 | DI16
8 +24 'V 8 NC
7 NC 7 NC
6 oV 6 (6] DO16
5 DO17_IN 5 DO17_OUT
4 DO18_IN 4 DO18_OUT
3 DO19_IN 3 DO19_OuUT
2 NC 2 NC
1 FG 1 FG

<Cable side connector type>
Discrete wire pressure welding socket: XG5M-2632-N
Semi-cover for pressure welding: XG5S-1301

Discrete wire crimp socket: XG5N-261
Contact for crimp: XG5W-0231

Manufacturer: OMRON
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[Outline of digital signal input circuit]
Connection to 0 V common only is also allowed in the digital signal input circuit.
Follow the wiring diagram below.

<Input circuit>

Laser oscillator

CONB
-
e} 0
+24\V
o o+t
DI16 3.3kQ >
; . v Cpntr_ol
circuit
DI19
O U
j— ov

<Input conditions>
Set the input signal within the range as shown in the conditions below.

0 Vcommon
1 Input voltage at external contact ON 18 V or more, 25.2 V or less
2 Input current at external contact ON 5 mA or more
3 Input voltage at external contact OFF 4V orless
4 Input current at external contact OFF 1.2 mA or less
5 Input resistance 3.3kQ
6 Tolerable chattering time (T1) 3ms
7 Input signal holding time (T2) 40 ms or more (*1)
8 Input circuit operation delay time (T3 and T4) 3 msto 16 ms
9 Machine side contact capacity 30 V or more, 16 mA or more

(*1) Input signal holding time: The guide is 40 ms or more. The input signal is recognized only when its "ON" state is held lon-
ger than the ladder processing cycle time.

Connection to 0 V common input

T2

T1

]
S L
s !

(E): External signal, (l): Internal signal
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[Outline of PWM signal output circuit]
Use within the specification ranges shown below.
A use as digital signal output is available.

. Note

PWM signal cannot be output from DO16 at the same time as analog output.
To output PWM from analog output, use DO16 as digital signal output.

<Output circuit>

Laser oscillator

<Output conditions>

j CONB
il |
o O—{__1
PO16| | 470 ot
O O
ov
T T

Insulation method

Optocoupler insulation

Rated load voltage

24V

Maximum output current

60 mA

Maximum frequency

1 Hz to 9999 Hz (Setting unit: 1 Hz)

Duty ratio 0.0% to 100.0% (Setting unit: 0.1%)
Output delay time 4 us
Minimum pulse width 5us

‘ Note

¢+ When using an inductive load such as a relay, always connect a diode (voltage resistance 100 V or more, twice or more the
load current) in parallel to the load.

Source output
Inductive load
NENE

= [N}
1

Diode

+ When the rush current exceeds the maximum output current indicated previously, always connect a protective resistor seri-
ally to the load to suppress rush currents. Make sure that the current is less than the maximum output current including the

momentary current.

Source output

Load Resistor
(o]
Y
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4.11 Laser I/F Unit

[Outline of relay signal output circuit]
Use within the specification ranges shown below.

Use a RIO unit with built-in relay for functional safety.

<Output circuit>

Laser oscillator I
CONB
o O
DO17_OUT
Control
¢
DO17_IN L
DO19_IN
<Output conditions>
Insulation method Insulation by relay
Output method Non-voltage A contact
Contact structure General relay
Rated voltage 24 VDC
Rated current 1A
Operation time 10 ms
Response time 10 ms
Return time 10 ms
Life 50,000 times with 24 VDC, 1 A resistant load
Max. operation frequency 30 times/min
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4.11 Laser I/F Unit

<Precautions>

¢+ Influence on the relay life by a connected load
An actual relay life can be substantially shortened depending on the type of a connected load and the characteristics of its

inrush current.

The inrush current generated by a connected load can lead to contact welding of the module.

To prevent shortening of the relay life and contact welding, take the following measures:

- Considering the possibility of a high inrush current, select a load so that the inrush current generated by the connected
load falls within the range of the rated current of the module.

- Connect a relay capable of withstanding the inrush current, outside the module.

The following table lists the relations between typical loads and each inrush current.
Select a load so that the inrush current, i, and rated current, io, fall within the range of the rated switching current
described in the module specifications.
Depending on the load amount, the inrush current may flow for a long time.

Load type

Waveform

Inrush current "i"/
Rated current "io"

Waveform

Inrush current "i"/
Rated current "io"

Inductive load

Load of a solenoid

0.07 to 0.1 seconds

m% io

i: Inrush current
io: Rated current

Approx. 10 to 20
times

Load of an electromagnetic contactor

i Inrush current

opersy io  io: Rated current

0.017 to 0.033 seconds
(1 to 2 cycles)

Approx. 3 to 10 times

Lamp load

Load of an incandescent bulb

|
i ‘“f"i io

‘ i: Inrush current
io: Rated current
..l Approx. 0.33 seconds

Approx. 3 to 10 times

i Inrush current
io: Rated current

180 to 300 seconds
(3 to 5 minutes)

Approx. 3 times (*1)

Load of a fluorescent

i Inrush current
io: Rated current
Within 10 seconds

Approx. 5to 10 times

Capacitive load

Capacitive load (*2)

I

i

i Inrush current
io: Rated current

0.008 to 0.33 seconds
(0.5 to 2 cycles)

Approx. 20 to 40
times

(*1) A typical discharge lamp circuit is configured with a combination of discharge tubes, transformers, choke coils,
capacitors and others. Because of this, be especially careful of the case of a high power factor and a low power sup-
ply impedance, where the inrush current flowing into the output module can be 20 to 40 times as high as the rated

current.

(*2) When the wiring is long, be careful with the cable capacity as well.
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¢+ Measures against back EMF

Provide a contact protection circuit for an extended contact life, noise prevention at contact close, and reduction of the

carbides and nitric acids formed by an arc discharge.

An incorrect circuit involves a high risk of contact welding.
With the contact protection circuit, the recovery time may be delayed.
The following table shows typical examples of the contact protection circuit.

Circuit example

Element selection criteria

Remarks

1

| Al

: ‘I

Capacnor
ﬁResstor

Inductive
load

Capacitor + re-
sistance method

(CR method)

@

+

Estimate the constants of a capacitor and resis-

tance with the following as a guide. Some differ-

ences, however, may arise from a variation in

the nature and characteristics of the load.

+ Capacitor: 0.5to 1 (uF) for a load current of 1 A

+ Resistance: 0.5 to 1 (Q) for a power supply
voltage of 1V

Use a capacitor with voltage resistance of the
rated voltage or higher. In an AC circuit, use a

When a relay or solenoid is
used as the load, the recov-
ery time is delayed.

A capacitor has the effect of
reducing a discharge at
contact OFF, while a resis-
tance has the effect of limit-
ing a current at contact ON.

_L capacitor with no polarity.
Capacitor
X load
Resistor
- |+ Use a diode that satisfies the following condi- |The recovery time is de-
ﬁ'r tions: layed than the CR method.
- + A reverse breakdown voltage is more than ten
i : Inductive
Pl i e Diode & times as high as the circuit voltage.
+ A forward current is more than twice as high as
the load current.
-+ Use a zener diode whose zener voltage is higher | This method is suitable for
| .
I than the power supply voltage. the case where the diode
Diode + zener di- Diode  [rsucivs method results in a substan-
ode method tial delay in the recovery
Zener Diode SZ tlme

.4=| .

Varistor method .
Varistor

i Lﬁdtﬁﬂtﬁj Lﬁd

load

Select a varistor whose cut-off voltage (Vc) sat-

isfies the following conditions:

+ Vc > power supply voltage x 1.5 (V)

+ V¢ > power supply voltage x 1.5 (V) x ¥~ 2 (on
AC power supply)

Note that selecting an element of a too high Vc
leads to a weaker effect.

The recovery time is a little
delayed.

(*1) On AC power supply, the impedance of the CR needs to be sufficiently higher than that of the load. (for preventing

errors due to the leakage current of the CR)

+ Avoid using contact protection circuits like the following. Although highly effective in reducing the arc at current
cutoff, a charge current flows into the capacitor when the contact turns on or off, which leads to the risk of con-
tact welding. A DC inductive load, generally considered to be more difficult to open and close than a resistive
load, can achieve the same performance of a resistive load in an appropriate configuration of the protection

circuit.
N + +
:QF POINT
—|— Capacnor m Capacitor T
+ Install the protection circuit near the load or contact (module). A long distance between them may inhibit the
effect of the protection circuit. As a guide, install it at a distance of no more than 50 cm.
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(3) CONC (Analog input, Analog output)

1B 13B
— [ 13333222328380 1 —
1A 13A
B A

13 oV 13 |l AlO
12 oV 12 Reserved
11 oV 11 Reserved
10 oV 10 Reserved
9 NC 9 NC
8 NC 8 Reserved
7 oV 7 e} AOO0
6 oV 6 NC
5 NC 5 NC
4 NC 4 NC
3 NC 3 NC
2 NC 2 NC
1 FG 1 FG

<Cable side connector type>
Discrete wire pressure welding socket: XG5M-2632-N
Semi-cover for pressure welding: XG5S-1301

Discrete wire crimp socket: XG5N-261
Contact for crimp: XG5W-0231

Manufacturer: OMRON
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[Outline of analog signal input circuit]
<Input circuit>

| R
Laser oscillator CONC
o ADC
. AlO . R
oV

<Input conditions>
Analog input voltage OVto10V
Max. input rating (*1) 125V
Resolution +10 V/16383 = 0.6104 mV
Repeatability +25 mV (*2)
Tolerance +0.35V

(*1) This indicates the input voltage which must not be exceeded even in an instant.
(*2) Except when the accuracy is affected by the noise.

[Outline of analog signal output circuit]
<Output circuit>

I
Laser oscillator CONC
AO0
° 30Q DAC
o ov o)
<Output conditions>
Analog output voltage 0Vto10V (x5%)
Resolution +10 /16383 = 0.6104 mV
. External load resistance value 2.2
Load conditions
kQ or more
Output resistance value 30Q
Maximum frequency (*1) 1 Hz to 4000 Hz (Setting unit: 1 Hz)
Duty ratio (*1) 0.0% to 100.0% (Setting unit: 0.1%)
Minimum pulse width (*1) 50 us

(*1) This indicates the conditions when PWM signal is output from analog signal output.
When the PWM signal is output from DO16, the PWM signal cannot be output from the analog signal output.
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(4) RIO (remote I/O laser connection)

A B
/0 |TXRXD 1 IO |TXRXD*
NC 2 oV
3 FG 3 NC

<Cable side connector type>
Connector: 1-1318119-3
Contact: 1318107-1
Manufacturer: TE Connectivity

. Note

When the laser I/F unit is connected, the remote 1/0O unit cannot be connected between the control unit and the laser I/F unit.

(5) IODCIN (24 VDC input)
(6) DCIN (24 VDC input)

1 3
u
(Y e
+24 'V
oV
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity

(7) FG (FG terminal)

(s1) Mode setting switch
The mode setting switch must be set to "0".

<f0/
%
%’g )_Qf”
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LED

@)

—(4)

®)

- Status .
No. Name Function Color Details
Normal At fault
(1) |READY Communication status with control unit Green |Lit Not lit Not lit when a communication
error has occurred.
(2) |ERROR Error status Red [Not lit Lit Lit when an error has occurred.
(3) |IO24VIN |Energization status of 24 VDC input of IODCIN con-|Green |Lit Not lit Lit when a current is applied.
nector
(4) |FUSE Fuse status Green |Lit Not lit Not lit when a fuse has been
blown out.
(5) [24VIN Energization status of 24 VDC input of DCIN con- |Green |Lit Not lit Lit when a current is applied.
nector
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4.12 Function Expansion Unit
4.12.1 Encoder (Manual Pulse Generator) I/F Expansion (FCU8-EX544)

Outline dimensions

[mm]
107.5 30 _ el Jol |
‘ [ fo - L
:}\mg
] j 7 I
10 A o
== —o i
cCO CO C™D <t c—D
=== & =
=== = A
cCO CO C™D —D —
e =
CCDOD CCH = [ —===1>]
— o = EininininnnniEiEEEE
% N
Fjé L e e e e
i
@Eé UUUUUUU =
80 or more N‘
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Connector

%SC§S%%
= ==
%%

==

k

Wi
A NI 14

No. | Connector name Function
(1) |ENC Encoder input
(2) IMPG 5V manual pulse generator input

/\ CAUTION

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

indicated connectors or terminals.
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4.12 Function Expansion Unit

(1) ENC (Encoder input)
Synchronous feed encoder can be connected to this connector.

10 1
2=
20 11
1 ov 1 ov
2 I |ENC1Z 12 | |ENC1Z*
3 I |ENC1B 13 | |ENC1B*
4 I |ENC1A 14 | |ENC1A*
5 ov 15 oV
6 O |+5V 16 O [|+5V
7 NC 17 NC
8 NC 18 NC
9 NC 19 NC
10 O |+5V 20 O [|+5V

+ Connect connector case with FG pattern.

<Cable side connector type>
Plug: 10120-3000PE
Shell: 10320-52F0-008

Manufacturer: 3M

. Note

+ When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the con-
nector and the PCB may be damaged.

(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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<Specification of input part>

Three phases (A phase, B phase, a phase difference 90 degrees, Z phase) (Refer to

Number of pulse phases the waveform below.)

Signal output of the encoder RS422 differential driver output

Input voltage range OVto525V

Signal voltage Differential-input voltage VIT+ [0.2Vt05.25V

Differential-input voltage VIT- -5.25Vto-0.2V

Power supply voltage 5VDC £10%

Current consumption 200 mA or less

1024 pulse/rev (However, any pulse can be set when the external encoder position

Number of pulses per rotation output I/F function is used.)

Input frequency (rotation speed) 136 kHz or less (8000 r/min or less)

Cable length 50 m or less

aphase ||| ] |
apnase | [ [ [ ]

Bprase_| | | ||| | L
=

B* phase | | | | |
thase_J |
Z*phase_—l |
alblcld|e
T

a, b, ¢, d and e: A phase or B phase rising edge (falling edge) phase difference = T/4 + T/10
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4.12 Function Expansion Unit

(2) MPG (5 V manual pulse generator input)

5 V manual pulse generator can be connected to this connector.

10 1
2=

20 11
1 ov 1 ov
2 NC 12 NC
3 NC 13 NC
4 NC 14 NC
5 ov 15 oV
6 O |+5V 16 O [+5V
7 I |HA2A 17 I |HA2B
8 I |HA1A 18 I |HA1B
9 NC 19 NC
10 O |+5V 20 O [|+5V

+ Connect connector case with FG pattern.

<Cable side connector type>
Plug: 10120-3000PE
Shell: 10320-52F0-008

Manufacturer: 3M

. Note

+ When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the con-
nector and the PCB may be damaged.

(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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<Specification of input part>

Number of pulse phases

Two phases (A phase, B phase, a phase difference 90 degrees) (Refer to the wave-
form below.)

Signal output of manual pulse generator

Voltage output, open collector output

Signal voltage

Hlevel 3.5V to 525V
LlevelOVto 0.5V

Power supply voltage

5VDC +10%

Current consumption

100 mA or less

Number of pulses per rotation

25 pulse/rev, 100 pulse/rev

Input frequency (rotation speed)

1 kHz or less
(2400 rpm or less for 25 pulses/rev, 600 rpm or less for 100 pulses/rev)

Cable length 20 mor less
A(B) phaseJ
BAphase | | | | |

a‘b c‘d e‘
\ \ \

T

a, b, ¢, d and e: A phase or B phase rising edge (falling edge) phase difference = T/4 + T/10

T: A or B phase cycle

<Input/output circuit>

+5V

Connector

pin No.

R

[ HA1A
HA2A

Signal
input

HA1B
HA2B

+5V
+5V

Power
output

ov

IB-1501612-F

8
7

10
20

[]

TR

Control
circuit
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4.12.2 CC-Link (FCU8-EX561)

Outline dimensions

- A L

124
L

I S —HHHHHHHHHHHH

A
]
]
]
]
1
]
]
]
]
]
]
]
]

80 or more
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Connector

T3 . e

No.

Connector name

Function

(1)

CCL

CC-Link communication

/\ CAUTION

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

indicated connectors or terminals.

(1) CCL (CC-Link communication)

J L J L
== 0=1=0=
Ny S— y S—
A== (===
5 1
1 /0 |DA
2 /0 |DB
3 DG
4 NC
5 SLD

<Cable side connector type>
Connector: 35505-6000-BOM GF
Manufacturer: 3M

IB-1501612-F
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LED
[
M
000000000000 0O0DO0DODODODO0ODO0ODOODODODOOOO
(2)\ 000000000000 00D00000000000O0O0O0
\RUNU 000000000000 000000D0D00O00O0D00D00O0O
(3)\ LRUN .
rSD o
(4)— 7R o= © ©
4 [ERRDY
(5) /'
(6)
2% 2
B
22 2
IR
O =)
E 5
No. Name Color | Status Details
(1) RUN Green |Lit CC-Link module normal
Not lit Watchdog timer error
2) LRUN Green |Lit Data link in progress
(3) SD Green |Lit Data being sent
4) RD Green |Lit Data being received
(5) ERR Red |Lit Switch configuration fault (LERR also lit), master duplicate, faulty parameter, or com-
munication error
Flashing |Other data link error (at master station)
(6) LERR Red |Lit Data link communication error
Flashing |Active station no., mode change

. Note

+ AllLEDs (RUN, LRUN, SD, RD, ERR, and LERR) will be lit while the CC-Link module is resetting.
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4.12.3 PROFIBUS-DP (FCU8-EX563)

Outline dimensions

94.6 30 _ %

:}\ JL [
[e— —— ] S
G D D <t (@)
[ c— R c— — i e— — N ar—D
[ —} ~ [e=imm))
C D =
D) CTIO CT1o a—o GRS I D I D GRS S D I NS G G OO O O
— VY6 = & D
DO CC O C D I — ]
[ 1 I c— R e— [emmr=)]
SO CCO CO (@) —
== CC O CO
[ cm— ) I i — Y e— HCDED
. HHHHHHHHHHHHH

A
]
]
]
]
]
]
]
]
]
]
]
]
]

TN

100 or more
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Connector

%%@

R TN EERR

No. | Connector name

Function

(1) [PBD

PROFIBUS-DP

/\ CAUTION

other devices.

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

indicated connectors or terminals.

AN\ Output from 5 V connectors is for powering peripheral devices only. If used for powering other equipment, NC

operation will not be guaranteed due to voltage drops or wraparound noise. Do not use it to supply power to

(1) PBD (PROFIBUS-DP communication)

1 5

[@ 0 0 o0o0oO0
— o0 0 0 O

6 9
1 NC 6 +B5V
2 NC 7 NC
3 I/0  |RXD/TXD-P 8 /0 |RXD/TXD-N
4 /0 |CNTR-P 9 NC
5 ov

<Cable side connector type>
Connector: 6GK1 500-0FC10
Manufacturer: Siemens
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4.12 Function Expansion Unit

LED

I \ ~—
o
@) = O
(3) //; gg@ g
“4) H T
o
[E =
=
'g o
O
No. and Name Color Status Details
(1) RUN (Green) Green Lit PROFIBUS-DP module operating normally
(2) RDY (Yellow) Greenlyellow |Flashing Waiting to boot
(Module status) -
Yellow Lit Boot error
- Lit No power supply, broken module
(3) STA (Green) Green Blinks periodically Configuration successful, communication not established
(4) ERR (Red) Green Blinks at irregular intervals |Configuration failed, stack error
(Communication status) - — -
Green Lit Communicating with slave
Red Flashing Lost communication with at least one slave
Red Lit Lost communication with all slaves

‘ Note

+ All LEDs (RUN, RDY, STA, and ERR) will be lit while the PROFIBUS-DP module is resetting.
¢+ The combination of RUN/RDY lights indicate PROFIBUS-DP module status.
+ The combination of STA/ERR lights indicate PROFIBUS-DP communication status.

IB-1501612-F
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4.12.4 CC-Link IE Field (FCU8-EX564)

Outline dimensions

‘ 94.6 30
= ok
KA H
[ 1O} _
[ N c— c—
[E— N c— c— < [=—)
[C— Y c— — N €D
) = -—
| E—
[ N c— Y —1 [-siim))
[C— N c— c— e
[C— N c— c— o
[C— N c— c— amro
[ en— R c— c—) -
[ N cn— c——
[ —" Y c— — UED
== U

A

JTERN

Nl

i

80 or more
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Connector

No. | Connector name Function

(1) |LAN1 ) ) .
CC-Link IE Field communication

(2) |LAN2

/\ CAUTION

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

indicated connectors or terminals.

(1) LAN1 (CC-Link IE Field communication 1st channel)
(2) LAN2 (CC-Link IE Field communication 2nd channel)

fof-g)

I/0 | TXRXDO+
I/0 | TXRXDO-
/0 |TXRXD1+
110 |TXRXD2+
110 |TXRXD2-
110 |TXRXD1-
I/0 |TXRXD3+
/0 |TXRXD3-

O N[Ol A~ W|IN| -

+ Connect connector case with FG pattern.
<Cable side connector type>

Connector: JOO026A0165
Manufacturer: Japan Telegartner
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LED

(1
(2) \\~ o~
3 \\: L ERR [T
[P™{ SD/RD 1
@) —17 D LINK T
) _
& — |+
F\ I 7
1 / 1
Q CCLinf [EFat
j i r—
I
No. Name Color Status Details
Not lit Normal data received and loopback not performed
(1) |[LERR Red - - -
Lit Abnormal data received or loopback being performed
Lit Data being sent or received
(2) |SD/RD Green - -
Not lit Data not sent nor received
Lit Data link (cyclic transmission being performed)
(3) |DLINK Green Flashing Data link (cyclic transmission stopped)
Not lit Data link not performed (disconnected)
Lit Operating as master station
(4) |MST Green - - -
Not lit Operating as local station
Not lit Normal operation
Flashing (500 ms interval) |A data link faulty station detected
(5) [ERR Red - - - -
Flashing (200 ms interval) |Failure occurring
Lit Error in all stations detected or occurring
Lit Hardware running normally
(6) |RUN Green - -
Not lit Hardware error occurring
Lit Link-up
(7) |LINK Green - -
Not lit Link-down
Lit Normal data received and loopback not performed
(8) |[LER Red - - -
Not lit Abnormal data received or loopback being performed
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4.12.5 EtherNet/IP (FCU8-EX565)

Outline dimensions

94.6 30

i
!

|
|
Il

I
I
I
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i

80 or more
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Connector

—

—

A NI e

No. | Connector name

Function

(1) [LAN1

EtherNet/IP communication

‘ Note

+ On this unit, EtherNet/IP function is supported by the "LAN1" port only. Do not use LAN2 because it does not support Eth-

erNet/IP function.

/\ CAUTION

could cause bursting, damage, etc.

indicated connectors or terminals.

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

(1) LAN1 (EtherNet/IP communication)

foF~o)

I ]
8 1
1 O |TXD+ 5 NC
2 O |TXD- 6 | |RXD-
3 I |RXD+ 7 NC
4 NC 8 NC

+ Connect connector case with FG pattern.

<Cable side connector type>
Connector: JOO026A0165

Manufacturer: Japan Telegartner
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LED

OomMs (1)
ONS (2)
—
No. Name Green LED Red LED Details
(1) MS (Green/red) Flashing Flashing Device self-testing
(Module status) Flashing Not lit Waiting for initialization

Lit Not lit Normal operation
Not lit Flashing Recoverable error
Not lit Lit Unrecoverable error (hardware replacement required)

NS (Green/red)
(Communication status)

@)

Flashing green/red (alternating)

Self-diagnosis

Not lit Not lit No IP address
Flashing Not lit Not connected

Lit Not lit Normal operation
Not lit Flashing Connection timeout
Not lit Lit Duplicate IP address

. Note

¢+ Ignore all LED combinations not listed in the table above.

IB-1501612-F
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4 General Specifications
4.12 Function Expansion Unit

4.12.6 FL-net (FCUS-EX568)

Outline dimensions

|
|
H

H
|
U

T#
o0 08098 8800 (L
—

A

JTRN

[k 11l

Sl

80 or more
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4 General Specifications
4.12 Function Expansion Unit

Connector

e~

U
W
I

No. | Connector name Function

(1) |LAN1 FL-net communication

. Note

¢+ On this unit, FL-net function is supported by the "LAN1" port only. LAN2 does not support FL-net function.

/\ CAUTION

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the
indicated connectors or terminals.

(1) LAN1 (FL-net communication)

o--ifg)

—

8 1
1 O |TXD+ 5 NC
2 O |TXD- 6 | |RXD-
3 I |RXD+ 7 NC
4 NC 8 NC

+ Connect connector case with FG pattern.
<Cable side connector type>

Connector: JOO026A0165
Manufacturer: Japan Telegartner
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4 General Specifications
4.12 Function Expansion Unit

LED

(1) Ignore LED on FCUB8-EX568. (This is used by Mitsubishi Electric.)
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4 General Specifications
4.12 Function Expansion Unit

4.12.7 CC-Link IE TSN Remote Unit (FCU8-EX569)

Outline dimensions

5 ¢ = =6
JL F%
DO C— DO C— - e I R e [ e e B e e |
cC—DO CCO C < [= )
cC—O CO CT™D N €D
—/D
C—) == || -
C—DO CO CT™ anmro ] — ] — — ]
cC—O CO CT™D @D
C—O CO CT &I D —
C—O CO C L= 1/imm))
C—DO CCDO C™ [
CCO CCO C
DO CCOH CC []ED
) U ) G G G G

A
]
]
]
]
]
]
1
]
]
]
]
]
]

JTERN

TN

i

80 or more
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4 General Specifications
4.12 Function Expansion Unit

Connector

No.

Connector name

Function

(1)

LAN1

CC-Link IE TSN communication

‘ Note

¢+ On this unit, CC-Link IE TSN function is supported by the "LAN1" port only. LAN2 does not support CC-Link IE TSN func-
tion.

/\ CAUTION

Do not apply any voltage to the connectors other than voltage specified in this manual. Failure to observe this

could cause bursting, damage, etc.

Incorrect connections could cause the devices to rupture or damage, etc. Always connect the cables to the

indicated connectors or terminals.

(1) LAN1 (CC-Link IE TSN communication)

8

I ]
8 1
1 O |TXD+ 5 NC
2 O |TXD- 6 | |RXD-
3 I |RXD+ 7 NC
4 NC 8 NC

+ Connect connector case with FG pattern.

<Cable side connector type>
Connector: JOO026A0165
Manufacturer: Japan Telegartner
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4 General Specifications
4.12 Function Expansion Unit

LED

(1) Ignore LED on FCUB8-EX569. (This is used by Mitsubishi Electric.)
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4 General Specifications

4.12 Function Expansion Unit

4.12.8 Vibration Cutting Expansion Unit (FCU8-EX744)

Outline dimensions

94.6

|
|
H

Tt

0 00000 Doog

3
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4 General Specifications
4.13 Side Memory I/F Unit

4.13 Side Memory I/F Unit

. Note

(1) Side memory I/F unit is only for 19-type display unit.

4.13.1 FCU8-EP201-2

Outline dimensions

66 [mm]

8.8

T (Packing
1.4 thickness)

Dl =13

Top

154
134
123

@( Bottom e)

<2

gé‘

%
O/@&
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4 General Specifications
4.13 Side Memory I/F Unit

Installation dimensions

40
29+0.3 o
< B b

Fany
v/
Hole| | o &
ole
338
ae
=
A\
<B

08]

8.8

8)

2-M4 screw

[mm]

(Valid depth of screw: 5.5 or more)

2-¢9
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4 General Specifications
4.14 Manual Pulse Generator

4.14 Manual Pulse Generator

4.14.1 5V Manual Pulse Generator (UFO-01-2Z9)
m 100 pulse/rev

Outline dimensions

[mm]
Index Gasket 3-M4 stud
Panel cut diameter
= 72 at equal pitch
S —
— 3 |
— ‘
588 — 1= g8 T T[svovia B8]
— BEER
—| N ‘ 9
— \é//
16 26 6 8.89 7.6 M3 X 6

Above size only

Panel cut dimensions

‘ 3-04.8 at equal pitch  [Mm]

Produced by NIDEC NEMICON CORPORATION
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4 General Specifications
4.14 Manual Pulse Generator

4.14.2 12 V Manual Pulse Generator (HD60C)
W 25 pulse/rev

Outline dimensions

3.6 Packing t2.0
Top =
pu— |
0| 0| v M 0
S| ol o <} ;
— A H H| T d H] S
SEE: g 2
s 8 8 =/ |IL -
—| [t
—
Bottom
16 |24+£0.5|27£0.5

Panel cut dimensions

[mm]

183

[mm]

3-M4  stud bolt L10

7.60

Installation of screws

other than M3 x 6
not possible
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4 General Specifications
4.15 Synchronous Feed Encoder

4.15 Synchronous Feed Encoder
4.15.1 Synchronous Feed Encoder (OSE-1024-3-15-68)

Outline dimensions

[mm]
Cat{inn plate - j 56 "
yah 4 4 N
7y -
/Y
! 2 |
oo
= (o
268 i 50
A Y A _q)_
Y T— Y \T
: 4 - g 5.4hole
2 28
5 3
19.5
P 102 | 33
- 135 .
$14.39 ]
T, e T
L | 3 > \
I I Y
| %16 7E 9l
— — ' A m
—> 1 ‘I5+%14 —»l| 115 +%14 .
@ 50:2 9% Cross section BB
26 ' Valid depth of key groove is 21mm
2
—_—| |—

Enlarged drawing of key
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4 General Specifications

4.15 Synchronous Feed Encoder

Connector

<Connector pin assignment>

Pin Function Pin Function
A A phase K oV
B Z phase L -
C B phase M -
D - N A phase reverse
E Case grounding P Z phase reverse
F - R B phase reverse
G - S -
H +5V T -
J -

185
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4 General Specifications
4.16 Machine Operation Panel

4.16 Machine Operation Panel

4.16.1 Main Panels A/B
(FCU8-KB921/FCU8-KB922/FCU8-KB925, FCU8-KB923/FCU8-KB924/FCU8-KB926)

Outline dimensions: FCU8-KB921
[mm]

260 9.5 60

(Space required
for wiring)

Top
I I MSR@* I I II
MEASURE ﬂll IIIII Ilmll HANDLE IIIEIm\i
EI.I.II I.I.II II
HI.I.I IIIIIII w18 Jlos]
HI.I.IIIIIII

b

140

gﬁ

ElIlIl OO0O0OEEE p
Bottom L
Outline dimensions: FCU8-KB922
[mm]
260 9.5 60
(Space required
for wiring)
Top
; (010 H
(OO O O O O | [P
‘ Bottom
Outline dimensions: FCU8-KB925
[mm]
260 9.5 60
(Space required
for wiring)
Top

=

DDDDJDCIDD
IIIIIIIIIIIIIII
|I|I|||
|i|E|i|||||| |||
1% 25% 50% 100% RAFMD SGLBLK ELK S00P
= | = s e = e | s | | e =
@@ JEEEL JEE]
FUHOLD CY STRRT PRGSTOP SPCW SP STOP SPCCW HeLoar DY R0 OPTSTP

) | Bottom

b

—_— =

140

=
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4 General Specifications
4.16 Machine Operation Panel

Outline dimensions: FCU8-KB923

[mm]

290 9.5 60

(Space required
for wiring)

Top
HIIIIII IIIIII ﬂ
=|I|I|| |I|I||| ||-|- ﬂ
=|I|-|| IEII.II ﬂ

140

=|.|-|| E3ERIEAIEY DDD
OOOEOOODEEE

Bottom

g@%

Outline dimensions: FCU8-KB924

[mm]

290 9.5 60

(Space required
for wiring)

P

%
5
%

il
Bottom L |
Outline dimensions: FCU8-KB926
[mm]
290 9.5 60
(Space required
for wiring)

Top
DDDDDDDDJ ) ﬂ
IIII-I.I IIII.I | 2 [[
DDDDJ ﬂ

[
ﬂ

140

I I I II I I I II B
% 28% 100% D WILILK BLICSKIP

ca
DEFOEEEDREE
FDHELD CV START PRGSTOP SP CW SPSTOP SP COW WCLea DAY GUN. T STP

Bottom
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4 General Specifications
4.16 Machine Operation Panel

Panel cut dimensions: FCU8-KB921/FCU8-KB922/FCU8-KB925

140 (Unit outline)

140 (Unit outline)

[mm]
260 (Unit outline)
248+0.3 4-M3 screw
~« D 24620.3 (7) —
; 140.2
o —~ e
& 3.5 < 35 o2
~l o = A-
A 24
oo ©
~ 0.5 ¢
Rlee
™™ IS o
oo o E
+| +H n o
©|
YT (6.5 247 (6.5)
(Square hole dimension)
D>
o {@
; ¢-
S o)
<]
Panel cut dimensions: FCU8-KB923/FCU8-KB924/FCU8-KB926
[mm]
290 (Unit outline)
278+0.3 4-M3 screw
~ D 27610.3 (7) —
; 1+0.2
o —~ e
& 3.5 S 35 3
SE e 9
© A
[s21Ne)) o
- 0.5 15
Njee
ol T|s¢
29 35
©|lm
SE (6.5) 277 (6.5)
(Square hole dimension)
D>
=3 &
S o
c
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4 General Specifications
4.16 Machine Operation Panel

Letter label dimension: FCU8-KB922/FCU8-KB924

Clear key top

Letter label
(Material: PET or equivalent, t = 0.125 or less)

12.8 or less

K 9.8 or less

X

B
N

Example of a letter
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4 General Specifications
4.16 Machine Operation Panel

Connector

FCU8-KB921/

FCU8-KB922/ M @ ©B) @4 ()
FCU8-KB925
gJ @ = A D ® L?’
IEEE:
T JI= S ®
o E —
gl_e > = ° g

FCU8-KB923/
FCU8-KB924/ (1

FCU8-KB926

o]

° g @

al °E -
@ L
0 |® (@] @0
o
(6)

No. | Connector name Function No. | Connector name Function
(1) [DCIN 24 VDC input (4) [RIOOUT Remote 1/O 2.0 communication (relay)
(2) |DCOUT 24 VDC output (5) |[FG FG terminal
(3) [RIOIN Remote I/O 2.0 communication (input) (6) |SUBP Sub panel connection
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4 General Specifications
4.16 Machine Operation Panel

(1) DCIN (24 VDC input)

1 3
u
(Y e
| +24V
oV
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity

(2) DCOUT (24 VDC output)

1 3
u
s Y o Y s
O [+24V
oV
FG

<Cable side connector type>
Connector: 2-178288-3
Contact: 1-175218-5
Manufacturer: TE Connectivity

(3) RIOIN (Remote I/O 2.0 communication (input))
(4) RIOOUT (Remote 1/0 2.0 communication (relay))
Up to 64 remote 1/O stations can be connected.

123
A B
1 I/0 | TXRXD I/0 |TXRXD*
2 NC ov
3 FG NC

<Cable side connector type>
Connector: 1-1318119-3
Contact: 1318107-1
Manufacturer: TE Connectivity

(5) FG (FG terminal)
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4 General Specifications
4.16 Machine Operation Panel

(6) SUBP (Sub panel connection)

A20 A1
\ » /
/ \
B20 B1

B20 NC A20 NC

B19 NC A19 NC

B18 NC A18 NC

B17 NC A17 NC

B16 oV A16 | Spare SW(ZR5423[5])
B15 ov A15 | Spare SW(ZR5423[4])
B14 oV A14 | Spare SW(ZR5423[3])
B13 oV A13 | Memory protection (ZR5423[2])
B12 NC A12 | RSW3_G(ZR5423[1])
B11 | RSW3_F(ZR5422[D]) A11 | RSW3_E(ZR5422[F])
B10 | RSW3_D(0 V) A10 | RSW3_C(ZR5423[0])
B9 | RSW3_B(ZR5422[E]) A9 | RSW3_A(ZR5422|[C])
B8 NC A8 | RSW2_G(ZR5422[B])
B7 | RSW2_F(ZR5422[7]) A7 | RSW2_E(ZR5422[9])
B6 | RSW2_D(0 V) A6 | RSW2_C(ZR5422[A])
B5 | RSW2_B(ZR5422[8]) A5 | RSW2_A(ZR5422[6])
B4 NC A4 | RSW1_G(ZR5422[5])
B3 | RSW1_F(ZR5422[1]) A3 | RSW1_E(ZR5422[3])
B2 | RSW1_D(0 V) A2 | RSW1_C(ZR5422[4])
B1 | RSW1_B(ZR5422[2]) A1 | RSW1_A(ZR5422[0])

RSW1: Cutting override switch
RSW2: Rapid traverse override switch
RSWa3: Spare switch

<Cable side connector type>
Connector: HIF3BA-40D-2.54C
Contact: HIF3-2428SC
Manufacturer: Hirose Electric

IB-1501612-F
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4 General Specifications
4.16 Machine Operation Panel

4.16.2 Sub Panel A (FCU8-KB931/FCU8-KB941)

Outline dimensions: FCU8-KB931

[mm]

140 9.5 70

(Space required for
wiring)

Top
@ EMG.STOP w0 90 g © =

SIEN

140

f

Bottom L |
Outline dimensions: FCU8-KB941
[mm]
140 9.5 70
(Space required for
L wiring)
EMG.STOP g =
~
=
70 Q
J) = >
o
s o

D | Bottom

Panel cut dimensions: FCU8-KB931/FCU8-KB941

[mm]
140 (Unit outline)
128+0.3 4-M3 screw
N (1) 126+0.3 (7) -
! 1+0.2
o —~ oo
3 3.5 2| 35 a0
Lo = 19
€
0 LA
[sp]ie)) o
- 0.5

127
(Square hole
dimension)

126+0.3
11340.3

(6.5) 127

(Square hole dimension)

140 (Unit outline)

AN

Zl

@)
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4 General Specifications
4.16 Machine Operation Panel

Connector

(1) )

No. Switch name No. Switch name
(1) |Rapid traverse override (4) |ON switch

(2) |Emergency stop switch (5) |OFF switch

(3) [Memory protection switch (6) |Cutting override

(1) Rapid traverse override

Output signal a

Output signal ¢

O| 0| O

Output signal e

Common terminal

Output signal d

Output signal b

@M molo|w >

[e]lNelNe)

Parity check signal

<Switch type>

Switch: AC09-GY0/10L3B02
Manufacturer: Fuji Electric
Connection: Connector

<Switch side connector type>
Connector: IL-7P-S3EN2
Manufacturer: Japan Aviation Electronics

<Cable side connector type>

Connector: IL-7S-S3L-(N)

Contact: IL-C2-10000

Manufacturer: Japan Aviation Electronics
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4 General Specifications
4.16 Machine Operation Panel

(2) Emergency stop switch

A O |Contact 1 (B contact)
B O |Contact 2 (B contact)

<Switch type>

Switch: XA1E-BV4U02TR
Manufacturer: IDEC
Connection: Terminal

<Cable side connector type>

Connector: Faston terminal #110
Manufacturer: -

(3) Memory protection switch

| — ==

Contact 2 Contact 1

22 O |Contact 2 (B contact) 12 Contact 1 (B contact)

24 O |Contact 2 (A contact) 14 Contact 1 (A contact)

21 - |Contact 2 (Common) 11 Contact 1 (Common)
<Switch type>

Switch :LB6K-2ST2B
Manufacturer: IDEC
Connection: Terminal

<Cable side connector type>

Connector: Faston terminal #110

Manufacturer: -
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4 General Specifications
4.16 Machine Operation Panel

(4) ON switch

NO a NO Switch
[N
NC b NC NO NC NC NO
a | |Lamp terminal (+)
b O |Lamp terminal (-)
NO | O |Contact 1 (A contact)
NC | O [Contact2 (B contact)

. Note

+ Connect LGCON terminal and ON terminal of G170 cable to NO terminal of ON switch.

<Switch type>

Switch: AH165-SLW11X3/0063
Manufacturer: IDEC
Connection: Terminal

<Cable side connector type>

Connector: Faston terminal #110
Manufacturer: -

(5) OFF switch

NO NO Switch
0l

NC NC NO NC NC NO

NO | O (Contact 1 (A contact)
NC | O [Contact 2 (B contact)

. Note

+ Contact LGCOFF terminal and OFF terminal of G170 cable to NO terminal of OFF switch.

<Switch type>

Switch: AH165-SLB11X3/0063
Manufacturer: IDEC
Connection: Terminal

<Cable side connector type>

Connector: Faston terminal #110
Manufacturer: -
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4 General Specifications
4.16 Machine Operation Panel

(6) Cutting override

Output signal a

Output signal ¢

O| 0| O

Output signal e

Common terminal

Output signal d

Output signal b

@M molo|w >

O| 0| O

Parity check signal

<Switch type>

Switch: AC09-GY0/20L3B02
Manufacturer: Fuji Electric
Connection: Connector

<Switch side connector type>
Connector: IL-7P-S3EN2
Manufacturer: Japan Aviation Electronics

<Cable side connector type>

Connector: IL-7S-S3L-(N)

Contact: IL-C2-10000

Manufacturer: Japan Aviation Electronics
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4 General Specifications
4.17 Handy Terminal

4.17 Handy Terminal

Unit name

Handy terminal

Item
Type

HG1T-SB12UH-MK1346-L5

During operation

0to40°C

Ambient temperature -
During storage

-20°Cto 60 °C

General specifica- Gl Ll

Long term: 10 to 75% RH (with no dew condensation)

Short term: 10 to 95% RH (with no dew condensation) (*1)

tions

Vibration resistance During operation

9.8 m/s2[1.0 G] or less, 10 to 55 Hz

Shock resistance During storage

98 m/s? [10.0 G] or less

Working atmosphere

No corrosive gases, dust or oil mist

Power supply voltage

24 VDC 5% Ripple noise 240 mV (P-P)

Power specifica-

tions Current consumption| (max.) 0.2A
Instantaneous stop tolerance time 24 VDC : 4 ms or less
Heating value 4 W (max.)
Others
Mass 0.6 kg

(*1) "Short term" means within one month.
J Note
(1) The unit is an IP65F equivalent.
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4 General Specifications
4.17 Handy Terminal

Dimension and names of parts

(10) ! (11)
38
VAL
@
® ® E
(6) ®
259
©) \(5)
(4)
(9)
T /
/( !
(8)
No.| Name Function/Specification No. Name Function/Specification
Monochrome display with backlight Host interface connector
(1) |LCD 192 (W) x 64 (H) dots (7) \HOST (DDK: 17JE-23250-02(D8A6))
Emergency stop switch
@) |swi Contact rating/Contact: 24 VDC, 1A @) |- Host interface cable
Contact configuration: 2b contacts (5m)
(IDEC Corporation: HA1E-V2S2VR)
) . . ) Simplified hand strap
(3) Membrane switch (*1) (9) (IDEC Corporation: HG9Z-PS1)
Enable switch
Contact rating/Contact: 24 VDC , 50 mA Panel mounting bracket
(4) |SW2 Contact configuration: 3-position contact x 2 (10) |- . g
(OFF-ON-OFF) (IDEC Corporation: HG9Z-TK1)
(IDEC Corporation: HE3B-M2)
Manual Pulse Generator
Output: Open collector 4.7 kQ pull-up resistor is
(5) [Sw4 connected. 11) |- Serial number plate
(TOKYO SOKUTEIKIZAI CO., LTD:
RE19PH50C16RR)
(6) |[SW6 Selector switch
(*1) Do not press multiple switches simultaneously: When three or more switches are pressed simultaneously, unpressed

switches are also detected as pressed ones.
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4 General Specifications
4.17 Handy Terminal

[Signal explanation]

HOST terminal No. HOST connector signal name Input/Output Function/Name
1 FG - Frame ground
2 Reserved - Reserved
3 Reserved - Reserved
4 Reserved - Reserved
5 Reserved - Reserved
6 ov - Ground
7 RS(RTS) O RS-232C communication signal (Request To Send)
8 CS(CTS) | RS-232C communication signal (Clear To Send)
9 SW2_C11 - Enable switch contact 1 terminal 1
10 SW2_C12 - Enable switch contact 1 terminal 2
11 SW1_NC11 - Emergency stop switch contact 1 terminal 1
12 SW1_NC12 - Emergency stop switch contact 1 terminal 2
13 24 VDC (-) | 24 VDC ground
14 SD(TXD) (0] RS-232C communication signal (Send Data)
15 RD(RXD) | RS-232C communication signal (Receive Data)
16 HA O Manual pulse generator A phase signal
17 HB O Manual pulse generator B phase signal
18 SW6_NO1 - Switchover switch terminal 1
19 SW6_C1 - Switchover switch terminal 2
20 oV - Ground
21 SW2_C21 - Enable switch contact 2 terminal 1
22 SW2_C22 - Enable switch contact 2 terminal 2
23 SW1_NC21 - Emergency stop switch contact 2 terminal 1
24 SW1_NC22 - Emergency stop switch contact 2 terminal 2
25 24 VDC (+) 24 VDC input

. Note

(1) The input/output goes to/from the handy terminal.

IB-1501612-F
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4 General Specifications
4.17 Handy Terminal

[Terminal connections]

Handy terminal side

24\V/DC(+) : j+5V
IE Insulation type
24VDC input omvers
p = 24VDC(-) converter
I: ov
SW2_C11 —I'—oiﬁ
[9 ] - °
1
SW2_C12 !
10 = .
Enable switch SW2 C21 —T—o—
[21 ] - ©
SW2_C22
22
SW1_NC11 o—
SW1_NC12 !
12 .
Emergency stop switch SW1_NC21 : o———
23 = '_T_
SW1_NC22
[24]
S
SW6_NO1 O—
18 - O
Switchover switch
IE SW6_C1
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4 General Specifications
4.18 Thermistor

4.18 Thermistor
4.18.1 Thermistor(PT3C-51F-M2)

Outline dimensions

[mm]
4.5
) J
[
A
3 | 12 | 25010
3 -

Made by SHIBAURA ELECTRONICS Co., Ltd.
Ambient temperature -10to + 190 °C
Insulation resistance 100 MQ or more at 500 VDC [between case and lead wire]
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4 General Specifications
4.19 Exclusive SD Cards

4.19 Exclusive SD Cards

FCU8-SD004G

Item FCU8-SD001G
Capacity 1GB 4GB
NAND Flash SLC (*1)

During operation

-25°Cto +85°C

Ambient temperature -
During storage

-40 °C to +85 °C

During operation

5% to 95%RH (with no dew condensation)

Ambient humidity

During storage

5% to 95%RH (with no dew condensation)

(*1) SLC stands for Single Level Cell, and it stores one bit data in each memory cell.
This provides longer life span and high product reliability in comparison with MLC (Multi Level Cell) and TLC (Triple
Level Cell), which are commonly applied to SD cards.

. Note

(1) Do not touch the terminal part with fingers, etc. when handling the SD cards.
The contamination of the terminal part of SD card causes a contact failure or a trouble.
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4.20 Specifications and Precautions of USB/SD/LAN Interface
4.20.1 USB Interface (Personal Computer Unit, Side Memory I/F Unit)

Standards USB3.0 USB2.0
Super Speed (5 Gbps) High Speed (480 Mbps)
«+ |High Speed (480 Mbps) Full Speed (12 Mbps)
Data transfer speed(*1) |- o ccq (12 Mbps) Low Speed (1.5 Mbps)

Low Speed (1.5 Mbps)

_|Supply voltage: 5 V +5% Supply voltage: 5 V 5%

ALY sup‘[’)ilc):/eto I EE Supply current: Max. 900 mA/port Supply current: Max. 500 mA/port
(However, max. 200 mA/port for side memory I/F unit)
Number of free ports |Personal computer unit x 2 Personal computer unit x 4, Side memory interface unit x 1

3m 5m

LG (For Super Speed. 5 m for up to High Speed)

(*1) Data transfer speed is the theoretical value on the standard, and the actual speed will be inferior to the value listed
above. The transfer speed may be restrained depending on the specification of the connected device.

‘ Note

(1) Side memory I/F unit is only for 19-type display unit.

B Precautions for use of commercially available USB keyboards and mice (Only for the display unit with
the computer.)

Mitsubishi Electric will not provide performance guarantee and maintenance for commercially available USB keyboards and
mice. When any of them is to be used, careful performance check must be required by the machine tool builder.
Commercially available devices may not be compatible with Mitsubishi Electric units or appropriate temperature- or noise-
wise for the factory automation environment.

Commercially available USB keyboards/mice are susceptible to noise, etc., and may cause a malfunction in the unit that may
lead to an accident. Do not use them while the machine is operated.

B Precautions for use of other commercially available USB devices (Only for the display unit with the
computer.)

When connecting a commercially available USB device that requires power exceeding the maximum current, select the one of
which power can be supplied from an outside source.

Mitsubishi Electric will not provide performance guarantee and maintenance for commercially available USB printer, USB
floppy disk, USB memory, USB hub, USB-CD drive, USB-DVD drive, and other USB devices. Commercially available devices
may not be compatible with Mitsubishi Electric units or appropriate temperature- or noise-wise for the factory automation
environment.

In the case of using one of them, careful performance check must be required by the machine tool builder, and necessary
noise countermeasures, such as executing EMI countermeasures or adding the ferrite cores, must be taken.

B Precautions for insertion/removal of USB memory

When inserting/removing a USB memory, turn the Mitsubishi Electric device's power OFF. Do not pull out the USB memory or
turn OFF the power during access to the USB memory. Failure to observe this could cause the memory contents to be
erased.

When inserting/removing a USB memory, be sure to have enough interval to perform that (about 10 seconds or more).

In case of emergency, always perform backups by having your important data duplicate, etc. as Mitsubishi Electric will not
guarantee the broken or lost data.

B Precaution for operation with front-side USB memory

A USB memory to be used has to be supported USB2.0 Hi-Speed (480 Mbps).

When connecting the USB memory, connect it directly without using the extension cable or USB hub.

Machine vibration may cause the USB memory to fall out depending on environment. Therefore, the operation with the front-
side USB memory is required to be performed on your own responsibility.
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W Static electricity

Static electricity may cause malfunction of USB memory. Before using the USB memory, make sure to touch a conductive
material such as a grounded metal object to discharge static electricity accumulated in human body, etc.

4.20.2 SD Interface (Control Unit, Side Memory I/F Unit)

Standards SD/SDHC (*1)
Transfer speed |According to the connecting SD card

Maximum capacity |32 GB

Number of free ports|Control unit x 1, Side memory I/F unit x 1

(*1) SDXC is not supported.

. Note

(1) Side memory I/F unit is only for 19-type display unit.

B Precautions for use of commercially available SD card

Mitsubishi Electric will not provide performance guarantee and maintenance for commercially available SD card, mini SD card
or micro SD card (requires converting adapter). When any of them is to be used, careful performance check must be required
by the machine tool builder.

Commercially available devices may not be compatible with Mitsubishi Electric units or suitable FA environment for
temperature- or noise-wise.

B Precautions for insertion/removal of SD card

When inserting/removing an SD card, turn the Mitsubishi Electric device's power OFF. Do not pull out the card or turn OFF the
power during access to the SD card. Failure to observe this could cause the memory contents to be erased.

In case of emergency, always perform backups by having your important data duplicate, etc. as Mitsubishi Electric will not
guarantee the broken or lost data.

B Static electricity

Static electricity may cause malfunction of SD card. Before using the SD card, make sure to touch a conductive material such
as a grounded metal object to discharge static electricity accumulated in human body, etc.

4.20.3 LAN Interface (Control Unit, Personal Computer Unit)

Standards 1000BASE-T/100BASE-TX/10BASE-T 100BASE-TX/10BASE-T
Data transfer speed (1000 Mbps/100 Mbps/10 Mbps 100 Mbps/10 Mbps
(*1)
Number of free ports |Control unit (LAN1) x 1, Personal computer unit x 1|Control unit (LAN3) x 1
Max. cable length (100 m 100 m

(*1) Data transfer speed is the theoretical value on the standard, and the actual speed will be inferior to the value listed
above. The transfer speed may be restrained depending on the specification of the connected device.

‘ Note

(1) When half-duplex communication is made, the response time may become long depending on the connected device.
Use full-duplex communication to connect with the opposite device via a switching HUB.

B Precautions for selection of LAN cable

Make sure to select the LAN cables which are "category 5e or above" and "shielded". Cable wire material with double
shielded, which is appropriate for FA environment, is recommended.
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5.1 Heat Radiation Countermeasures

Please refer to the following method for heat radiation countermeasures.

Example of heat radiation countermeasures

B Hypothetical conditions

+ Average internal temperature of operation panel: T <58 °C

+ Peripheral temperature of operation panel: Ta< 0 °C to 45 °C
¢+ Internal temperature rise value: AT =T - Ta (max) = 13 °C
[Procedures for heat design and verification]

Calculation of total heat radiation of
each mounted unit (W)

|

Calculation of cooling capacity of
operation panel (W1)

Comparison of W and W1

Selection of heat exchanger
Mounting design |
1

Collection of internal temperature
rise distribution data

AT<13°C

AT>13°C

| Improvements l—

Completion

[Supporting description]
+ Refer to "4 General Specifications" for the heat generated by each unit.
+ Enclosed cabinet (thin steel plate) cooling capacity calculation equation
W1=UxAxAT
U:6W/m?°C

A: Effective heat radiation area (m“) (Area where heat can be radiated from operation panel
AT: Internal temperature rise value (13 °C)

. Note

(1) 8 W/m? °C can be applied only when the operation panel is so small that the internal temperature stays uniform.
+ Points of caution for heat radiation countermeasures when designing mounting state

- Consider convection in operation panel (eliminate heat spots)

- Collect hot air at suction port of heat exchanger in operation panel

2)

+ Criterion for internal temperature rise distribution data
AT (average) <13 °C
ATmax (maximum value) < 15 °C
R (inconsistent ATmax - ATmin) <6 °C
(Checking for hot spots)
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The following shows an example of calculation applied to heat radiation countermeasures for the operation panel when 19-
type display unit is used. Because heat will accumulate in the upper portions of the unit, install an agitating fan as required.

(Agitating fan)
7=A 'Y
7 7\
I i 11
i)/!

|
L 17
|

[ 4

Display unit -V

700

440

365

A
\

200

A
Y

600
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Calculation example of panel internal heating value

[Calculation of unit heating value (In the case of FCU8-DU193-75 + FCU8-PC232 + FCU8-DX837)]
<Heating value (W)>
Total heating value of units (W):
60 W (= display unit + personal computer unit + operation panel I/O unit)
Total heating value (W) by machine input (DI):
9.2 W (= 24 V (total heating value when the 80 points are simultaneously turned ON) x 4.8 mA x 80)
... 24 V (current consumption per point of the operation panel I/O unit DI) divided by 5 kQ = 4.8 mA

Total heating value W = 69.2 W (60 + 9.2)

[Calculation of operation panel cooling capacity]

<Tolerance value for temperature rise (At)>

+ Panel internal temperature (according to each unit's specification) T < 58 °C

+ Panel peripheral temperature (according to machine's specification) Ta < 45 °C

Tolerance value for internal temperature rise AT = 13 °C (T - Ta)

<Heat radiation area (A)>

The surface of the molded unit, which has lower radiation capacity than the metal plate surface, should be excluded for the
heat radiation area in principle.

The bottom of the operation panel, which has difficulty in radiating due to the temperature distribution, should also be
excluded for the heat radiation area in principle.

Heat radiation area A
=1.079mm?2 (= (06x02) + (07x06x2) + (07x02x2) - (0.44x0.365) )
(1) (2) 3) (4)

(1) Top surface
(2) Front/rear surfaces
(3) Side surfaces
(4) Unit surfaces

<Operation panel cooling capacity (W1)>
Calculate the cooling capacity to keep the temperature rise in the operation panel less than 13 °C.

Cooling capacity W1 =84.2 W (6 x A x AT)

[Comparison of heating value and operation panel cooling capacity]
The operation panel cooling capacity is over the heating value, which presumed no need to install the heat exchanger.

[Confirmation with actual machine]

The result of the calculation above is only a rough indication. The actual temperature rise may differ according to the structure
of the operation panel.

The actual unit heating value may differ depending on the user's machine specifications or operating environment. Be sure to
confirm the temperature rise value in the operation panel when the actual machine is running.
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5.2 Noise Countermeasures
5.2.1 Connection of Frame Ground (FG)

The frame should basically be grounded at one ground point.
Because the personal computer unit and the operation panel I/O unit are located in a place away from the electric cabinet,
connect the ground terminal of the personal computer to the grounding plate of the operation section and connect the
grounding plate of the operation panel to the grounding plate of the electric cabinet. (Be sure to ground the ground terminal of
the personal computer otherwise the influence is exerted on the usability of the touchscreen.)
Connect 0 V (common) and FG on the 24 VDC power supply.

|—______________________________________|
I
Bl Operation panel ‘
| DCIN Personal computer unit |
24VDC
' oV ‘
| = |
| |
| Display unit |
| B GDI
| LAN ‘
I
| N
| @Screw hole|
I
(Grounded through the metal plate |
| on the back side of the display unit) |
i @Screw hole ‘
I
| |
| Operation panel
coocoo0dog] |
| grounding plate ‘
| |
| J
-ty - 1
T [\ %
py N
_
| 1
| 24VDC I
L Emergency
| Stabilized power supply stop button 1 [ !
| 24vDC[ S ACIN 24vbe
| [V 24VDC |
| Fetlo 2E Stabilized power supply |
| ACIN ‘
| o |
FG ‘
I
| I
| |
| I
| |
I
| RIO2 |
' RIO1 |
‘ ;@Screw hole |
| f
| I
| |
| | |
38808 8]| Control panel ‘
| .
grounding plate
| Control panel '
. = ]
E : Indicates that the metal case of connector is connected to FG @ according to the pattern on PCB.
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5.2.2 Shield Clamping of Cables

The shield of the shield cable connected to the control unit and drive unit must be connected to the grounding plate to stabilize
operation while preventing malfunctioning due to noise.

The shield can be connected to the grounding plate with lead wires or clamp fittings. Refer to the following drawings to treat
the shield cable.

B Example of connection with lead wire

Soldering

Cable

Shield Cable

Example of lead wire treatment Lead wire

R\\\\\\\\\\\\\\\\\\\\\\\‘

B Example of connection with clamp fitting

I Cable

U Cable

e

Grounding plate

s 0.8m

orless

Shield

o]
;[ oD [

Shield sheath

R\\\\\\\\\\\\\\\\\\\\\\\\‘

Clamp fitting

Grounding plate

+ Peel part of the cable sheath and expose the shield as shown in the drawing. Press the exposed part against the grounding
plate with the cable clamp fittings.

+ If the cables are thin, several can be bundled and clamped together.

+ Use adequate force when tightening the cable so that the wire material is not damaged.

+ Connect each grounding plate together and ground them at one point.
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5.2.3 Connecting Spark Killers
The noise which is generated during the operation of the coil or contact needs to be eliminated.
Connect the spark killers (CR composite element) in the parallel with the coil and the contact for the countermeasure.
The spark killer is effective in eliminating the noise generated by electromagnetic induction.

Contact

m |

I o o
Spark

killer

]

18]y
yledg

Coil

213

Spark killer

C:0.033to 0.1uF
R:10to 120Q
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5.2.4 Lightning Surge Protection Countermeasure

Generally, the lightning surge intrudes into the control power supply of device from the power supply line, and the surge may
damage the control power supply and the internal circuit.

For protection from the lightning surge, Mitsubishi Electric CNC unit has the surge absorber for the control power supply of the
CNC control section and the CNC drive section.

However, when there is a device which is not applied with the countermeasure as illustrated below, the lightning surge may
intrude through the signal line of the device which is not applied with the countermeasure and may damage the NC device.

—

NC control section

Power supply line |

O NC drive s_ection Control panel
(Servo/spindle
O drive unit) (relay panel, etc.)

Lightning surge path |
LD eEp emp eme exe e g A
i v '

Panel  C—
| |

 power supply
.

[ —— |

Path of damage caused by lightning surge

H Protection method

Add the surge absorber to the power supply lines as illustrated below for the power supply device, etc., which are separately
prepared.

The following two items are needed to protect the whole from surge.

+ Surge absorber installation

+ Circuit protector installation

Power supply line

Other device Control panel
[ )7{)/‘6 /‘\:‘> p
(panel power (relay panel, etc.)
O 0 O supply, etc.)

Circuit protector

= Surge absorber

Lightning surge countermeasure for three-phase power supply line

B Product example of surge absorber
Surge absorber for OKAYA ELECTRIC INDUSTRIES

Tvpe Rated voltage DC breakdown (Voltage protection | Normal discharge| Max. discharge Surge current life
yp (50/60 Hz) voltage level current current 9
oEq. 250 VAC (Three o 8/20 us 8/20 us Approx. 300 times
RSPD-250-U4 phase) 700 V £25% 1.3 kV 25 KA 5 KA 8/20 s -1 kA

. Note

(1) Refer to "44.6.3 Surge Absorber" for outline dimensions, etc.
Refer to the manufacturer catalog for detailed characteristics, outline and connection methods of the surge absorber.

IB-1501612-F
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5.3 Unit Installation
5.3.1 Control Unit

Mount the control unit with the prescribed number of fixing screws.

. Note

(1) Refer to "4.3 Control Unit [M800VW]" for the installation dimensions and "4.4 Control Unit [M80VW]" for screw hole posi-
tions.

FCU8-MU052/FCU8-MA051

Fixing screw: M5 (2 pieces)
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FCU8-MUO054

AN
AN
AW
AN
—
\=
\—
=
—

—
—
/ //

Fixing screw: M5 (3 pieces)
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5.3.2 Display Unit

Mount the display unit with the prescribed number of fixing screws.

‘ Note

(1) Refer to "General Specifications: Display Unit" for the panel cut dimension drawing and the screw hole position.

FCU8-DU182 (15-type display unit)

[Front mounting]

Fixing screw: Cheese head screw M3 (8 pieces)
(Fixing screws are provided with the unit.)

[Rear mounting]

=

Fixture: M3 nut (8 pieces)
(8 pieces of screw caps are provided with the unit.)
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FCU8-DU193 (19-type display unit)

s / S Al
4 o Pa 7
e e % I; l\ /
// s / ~ 7 1
/ / / V4
/ / yd /
/ / ya / i

Fixing screw: Use M4 x 10 with spring washer and plain washer (10 screws).
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FCU8-DU194 (19-type display unit)

Fixing screw: Use M4 x 10 with spring washer and plain washer (10 screws).

219 1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

5 Installation
5.3 Unit Installation

5.3.3 Keyboard Unit

Mount the keyboard unit with the prescribed number of fixing screws.

. Note

(1) Refer to "4.8 Keyboard Unit" for the panel cut dimension drawing and screw hole positions.

FCU8-KB083

[Front mounting]

Fixing screw: Cheese head screw M3 (6 pieces)
(Fixing screws are provided with the unit.)

[Rear mounting]

Fixture: M3 nut (6 pieces)
(6 screw caps (a) provided with the unit.)
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5.3.4 Operation Panel I/O Unit

Mount the operation panel I/O unit with the prescribed number of fixing screws.

‘ Note

(1) Refer to "4.9 Operation Panel I/O Unit" for the installation dimensions and screw hole positions.

FCU8-DX830/FCU8-DX834/FCU8-DX837

T TTTT7s

sy
i
¥
G

TTTTTTTY,

74

ETIET I

%

TTTTTITY:

o

Fixing screw: M3 (4 pieces)

[Installation on the back side of the keyboard]
Operation panel I/O unit can be installed on the back side of the keyboard.

Fixing screw: M3 (4 pieces)

221

1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

5 Installation
5.3 Unit Installation

5.3.5 Remote 1/O Unit

Mount the remote /O unit with the prescribed number of fixing screws.

‘ Note

(1) Refer to "4.10 Remote I/O Unit" for the installation dimensions and screw hole positions.

FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX202/FCU8-DX213/FCU8-DX213-1/
FCU8-DX654/FCU8-DX654-1/FCU8-DX408/FCU8-DX409

Fixing screw: M5 (2 pieces)
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FCU8-DX651

Fixing screw: M5 (3 pieces)

1B-1501612-F
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5.3.6 Laser I/F Unit

Mount the laser I/F with the prescribed number of fixing screws.

‘ Note

(1) Referto "4.11 Laser I/F Unit" for the installation dimensions and screw hole positions.

FCU8-DX522-001

Fixing screw: M5 (2 pieces)
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N Installation to DIN rail

(1) Set down the rail hook.

(2) Hook the upper latch of the unit on the DIN rail.
(3) Push the unit into the rail.

(4) Lock it.

()

— (3)

f

Designate the type below as DIN rail standard
¢+ TH35-7.5Fe: 7.5

¢+ TH35-7.5AL: 7.5

¢+ TH35-15Fe: 15

IB-1501612-F
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5.3.7 Function Expansion Unit

Connect the function expansion unit to the function expansion slot of the control unit.

Connect to the appropriate function expansion slot corresponding to the function expansion unit used.

Function expansion unit

Function expansion slot

FCUB8-EX544

EXT1, EXT2

FCUB8-EX561, FCU8-EX563, FCU8-EX564
FCUB8-EX565, FCU8-EX568, FCU8-EX569, FCU8-
EX744

EXT3, EXT4

Install the function expansion unit as follows:

(1) Push the tabs at the top and bottom of the cover attached to the function expansion slot of the control unit.

(2) Remove the cover of the function expansion slot.
(3) Insert the function expansion unit into the expansion slot.
The function expansion unit is fixed with the tabs.

[EXT1, EXT2]

[EXT3, EXT4]

227
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5.3.8 Side Memory I/F Unit

Mount the side memory I/F unit with two fixing screws.

‘ Note

(1) Refer to "4.13 Side Memory I/F Unit" for the installation dimensions and screw hole positions.
(2) Side memory I/F unit is only for 19-type display unit.

FCU8-EP201-2

Ivanrs wan Asan
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5.3.9 Machine Operation Panel

Mount the machine operation panel (main panel and sub panel) with the prescribed number of fixing screws.

‘ Note

(1) Refer to "4.16 Machine Operation Panel" for the panel cut dimension drawing and screw hole positions.

FCU8-KB921/KB922/KB923/KB924/KB925/KB926

[Front mounting]

Fixing screw: Cheese head screw M3 (4 pieces)
(Fixing screws are provided with the unit.)

[Rear mounting]

Fixture: M3 nut (4 pieces)
(4 screw caps (a) provided with the unit.)

229 1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

5 Installation
5.3 Unit Installation

FCU8-KB931/FCU8-KB941

[Front mounting]

Fixing screw: Cheese head screw M3 (4 pieces)
(Fixing screws are provided with the unit.)

[Rear mounting]

Fixture: M3 nut (4 pieces)
(4 screw caps (a) provided with the unit.)
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6.1 Precautions for Wiring

6.1.1 Precautions when Connecting/Disconnecting Cables

If the cable is connected/disconnected without turning the power OFF, the normal unit or peripheral devices could be
damaged, and risks could be imposed.
Disconnect each cable with the following procedures.

(a) For the following type of connector, press the tabs with a thumb and forefinger in the direction of the arrow, and pull the

connector off.
(1) Press
(1) Press

2) Pull

(2) Pull

@ (1) Press

View from above

(2) Pull

i

1) Press
(2) Pull
/\ CAUTION

(1) Do not connect or disconnect the cables between units while the power is ON.

(2) Do not pull on the cables when connecting/disconnecting them.
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(b) For flat cable type connectors with latches, open the latches in the directions of the arrows and pull the connector off.

@I (1) Open

(c) For flat cable type connector without latches, hold the connector with a thumb and forefinger and pull the connector off.

(1) Hold with
thumb and forefinger.

(d) For screw locking connectors, loosen the two locking screws and pull out the connector.

2) Pull

(1) Loosen

(1) Loosen

(2) Pull

(2) Pull

/\ CAUTION

(1) Do not connect or disconnect the cables between units while the power is ON.

(2) Do not pull on the cables when connecting/disconnecting them.
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(e) For optical cable connectors, hold down the lock button and pull off the connector.

@(1) Press

|

(2) Pull

(f) For Ethernet connectors, hold down the locking tab and pull out the connector.

@1) Press

(g) For the USB connector, pull off while holding down the locked latch.

@1) Press

(2) Pull

ey T
]
=" _ 5
(2) Pull
/\ CAUTION

(1) Do not connect or disconnect the cables between units while the power is ON.

(2) Do not pull on the cables when connecting/disconnecting them.
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6.1.2 Precautions for Using Optical Communication Cable

An optical communication cable is used for communication between the control unit and the drive unit.
Special precautions, differing from the conventional cable, are required when laying and handling the optical communication
cable.

. Note

(1

If the cable you use is not Mitsubishi Electric's, malfunctions resulted from connection problems or aged deterioration are
not covered under the warranty.

Optical communication cable outline and parts

20.3

Fiber code/connector connection section Bushin ]
Optical connector 9 Reinforced

Fiber cord sheath

22.7 ‘ 150 35

To ensure the system performance and reliability, purchase the optical communication cable from Mitsubishi Electric. A
machining drawing is given in "Cable" as reference, but the purchased optical communication cable cannot be cut or
connected by the machine tool builder.

Precautions for handling optical communication cable

(1

)

©)

(4)

®)

A protective cap is attached to the optical module and optical communication cable mounted on the PCB when the sys-
tem is delivered. Leaving this protective cap unattached could result in connection faults from the adherence of dirt and
dust. Do not remove the protective cap when not connecting the cable. If dirty, wipe off lightly with a piece of dry gauze,
etc. (Do not use solvents such as alcohol as the optical fiber material could melt.)

Hold the connector section when connecting or disconnecting the optical connector. Holding the fiber cord will result in
force exceeding the tolerable tension on the fiber cord and connector connection section, and could cause the fiber cord
to dislocate from the optical connector thereby inhibiting use.

The optical connector cannot be connected in reversed. Check the connector orientation when connecting the optical
communication cable to the optical module. Align the connector lock lever with the lock holes on the PCB's optical mod-
ule, and press the connector straight in. Confirm that the lock lever connects with the optical module and that a "click" is
heard.

When disconnecting the optical communication cable from the PCB, press the lock release buttons on the lock lever, and
pull out the cable while holding the connector section. The connector could be damaged if the cable is pulled without
pressing down on the lock release buttons.

Do not apply excessive force onto the optical communication cable by stepping on it or dropping tools, etc., on it.
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6 Precautions for Connecting

6.1

Precautions for Wiring

Precautions for laying optical communication cable

(1

)

@)

(4)

®)

(6)
()

Do not apply a force exceeding the cable's tolerable tension. Binding the cables too tight with tie-wraps could result in an
increased loss or a disconnection. Use a cushioning material such as a sponge or rubber when bundling the cables and
fix so that the cables do not move.

Do not connect the cables with a radius less than the tolerable bending radius. Excessive stress could be applied near
the connector connection section and cause the optical characteristics to drop. The cable bending radius should be 10
times or more than the outer diameter at the reinforced sheath, and 20 times or more than the outer diameter at the fiber
cord section.

Do not apply torsion to the optical communication cable. Laying a twisted cable could cause the optical characteristics to
drop.

When laying the cables in a conduit, avoid applying stress on the fiber cord and connector connection section. Use the
tensile end such as a pulling eye or cable grip, etc.

Fix the reinforced sheath with a cable clamp so that the mass of the optical communication cable is not directly applied on
the fiber cord and connector connection section.

Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the POF cable to break.
Loop the excessive cable with twice or more than the minimum bending radius.

Control unit

./

Optical communication cable

(section without reinforced sheath):

Bending radius: Refer to the specification
of your optical
communication cable.

Optical communication cable
(section with reinforced sheath):
Bending radius: Refer to the specification of
your optical communication cable.

Clamp material for reference:
KITAGAWA INDUSTRIES CKN-13SP

6.1.3 Precautions for Connecting 24 V Power Supply

(1

When 24 V power is supplied to the unit, inrush current may weld the contacts in place under the following conditions. Be

careful of it.

+ When 24 VDC power is directly controlled ON/OFF by a relay or other magnetic switch AND When heat capacity is low
for the contacts of the magnetic switches used to control 24 VDC power

IB-1501612-F 236



M800VW/M8OVW Series Connection and Setup Manual

6 Precautions for Connecting
6.2 Turning the Power ON/OFF

6.2 Turning the Power ON/OFF

[Power ON]

L1 L2 L3 (c)
ON i . .
or 6170 Personal computer unit Display unit
[0 —
- I B Q ON D
O—
i ;>;> %) y No-fuse breaker f 1| loFF
H | (NFB)
[ I I
J070/J071 DCIN GDI D
24VDC
(by KEYUSB
J291
(d)
Operation panel B N/OFF
- 10 unit USB+S5+0N/O
24\V/DC stabilized
power supply (2) KEYUSB
“QE“ J070/J071
| i DCOUT D D DCIN
oliRes ACIN 24VDC RIO3
S o J210
L ———
AC power Control unit ©)
supply RI102.0
24\V/DC stabilized
power supply (1) RIO3
CP
————— a J070/J071
! [ DCOUT H [| Ethernet
5 ol 24VDC DCIN GDI D
i , ACIN
=00
AC power
supply (a) The main breaker is turned ON and AC power is input
to stabilized power supplies (1) and (2).

Y

Y

(b) 24VDC is input to the control unit and the
startup of the control unit starts.
The startup is temporarily stopped when RIO
communication gets ready.

(b)' 24VDC is input and the operation panel I/O starts up.
The personal computer unit waits for startup until the
ON button is pressed.

v

(c) The startup of personal computer unit starts when the
ON button is pressed.

(d) ON signal is notified to USB+S5+ON/OFF.

(e) ON signal is notified to RIO 2.0.

f i
IThe startup of control unit restarts. The startup of the personal computer unit is completed.
* Startup completion signal (S5STATE) is notified to the
control unit through (d) and (e).

IControI unit servo ready (RDYON)
L

A

NC control section startup is completed.
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6 Precautions for Connecting
6.2 Turning the Power ON/OFF

[Power OFF]
L1 L2 L3
a ON [
5170 Personal computer unit Display unit
~H1 [@ L N [——H
o— |
i %%% 1 No-fuse breaker R a— OFF D | I
| | (NFB)
| L1
—rooriflf oo eoi|[]
24VDC
(ey KEYUSB
J291
(b)
Operation panel
/O unit HoBrSoTONOFT
24VDC stabilized
power supply (2) KEYUSB
_CP__ J070/J071
[ i DCOUT D D DCIN
|
; 50 : ACIN 24VDC RIO3
> : J210
L
AC power Control unit (©)
Supply RIO2.0
24VDC stabilized
- power supply (1) RIO3
______ J070/J071
i i DCOUT H D Ethemet
ool T B
|
alcs =
AC power
supply

(a) The OFF switch is pressed.

v

The shutdown of the personal computer unit starts.
The personal computer unit notifies S5 signal to the operation panel 1/0O through (b).
S5 signal is notified to the trigger and the power-down request is notified to the control unit through (c).

v

[The control unit receives the power-down request. Control unit RDYOFF ]

Y

IPower supply ON sequence becomes the wait state again for the ON switch to be pressed. I

!

I(d) The main breaker is turned OFF. I

v

IAC power supply is shut OFF, and then 24VDC (e) and (e)' are shut OFF. I

v

NC control section power OFF is completed.
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7 Connection of Control Unit
7.1 Control Unit Connection System Drawing

The method for connecting to each unit and device from the control unit is explained in this chapter.

7.1 Control Unit Connection System Drawing
7.1.1 M80OOVW

Control unit

D J070/J071 cable (*) D 24VDC Stabilized
power supply

G123 terminal
EMG D:l Emergency stop (*1)

Personal computer unit Display unit

St G I

Operation panel I/O unit

RIO3 D J210_cable (*) D RIO3

GD

RIO1/RIO2/RIO4 D J210_cable (1)

D J395/J396/G380 cable

\4

Remote 1/0 unit or laser I/F unit

OPTH1/OPTH2

Servo/Spindle drive unit

SIO

D J030/J031_cable (*) > RS.232C device

SKIP D J100 cable () »  Skip input (Sensor input)
AlG J220 cable (*) ? Analog 10, or
J026/J027 cable ()  —> 5V manual pulse generator
Function () Synchronous feed encoder, or
EXT1/EXT2 |: expansion unit 5V manual pulse generator
ExTaExT [ [Function Ly Networkor o
expansion unit Vibration cutting expansion unit
J303 cable (*
LAN1 D O »  Network
J303 cable (*
LAN3 D 0 »  Network
SD |: SD memory card
@) -
RIO8 D D EcoMonitorLight

(*1) Use when installing an emergency stop switch in the electric cabinet. (Connection cable: J120 cable) When this connec-
tor is not used, connect a terminator connector (G123 cable). G123 terminal cable comes with the control unit.

. Note

(1) For connection to the machine operation panel, refer to the chapter "16 Connection of Machine Operation Panel".

(2) The section indicated with asterisk (*) indicates cable to be wired outside the electric cabinet.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-
measure is recommended.

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermeasure.

Shield Cable

When you cannot use the shield clamp, install a ferrite core as a substitute.
<Related item>

Shield clamp fitting: "44.6.1 Shield Clamp Fitting"

Ferrite core: "44.6.2 Ferrite Core"
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7 Connection of Control Unit
7.1 Control Unit Connection System Drawing

7.1.2 MBOVW

Control unit

DCIN

D J070/J071 cable (*) D 24VDC Stabilized
power supply

G123 terminal
EMG D:l Emergency stop (*1)

Personal computer unit Display unit

| G Ty

Operation panel /O unit

os [Jrmet—{J> |

GD

RIO1/RIO2 D J210 cable (*)

D J395/J396/G380 cable

Remote I/O unit or laser I/F unit

v

OPTH1/OPTH2

» Servo/Spindle drive unit

SIo

D J030/J031_cable (*) > RS.232C device

SKIP D J100 cable () »  Skip input (Sensor input)

EXT1 |: Function () Synchronous feed encoder, or

expansion unit 5V manual pulse generator

EXT3 |: Function . » Network,or ) )
expansion unit Vibration cutting expansion unit

J303 cable (*)

LAN1

v

Network

J303 cable (*
wans [ 0 > Network

SD |: SD memory card

J210 cable () —— Remote I/O unit or laser I/F unit

RIO4/M D >
) _’|:| EcoMonitorLight

(*1) Use when installing an emergency stop switch in the electric cabinet. (Connection cable: J120 cable) When this connec-
tor is not used, connect a terminator connector (G123 cable). G123 terminal cable comes with the control unit.

. Note

(1) The section indicated with asterisk (*) indicates cable to be wired outside the electric cabinet.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-
measure is recommended.

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermeasure.

Shield Cable

When you cannot use the shield clamp, install a ferrite core as a substitute.
<Related item>

Shield clamp fitting: "44.6.1 Shield Clamp Fitting"

Ferrite core: "44.6.2 Ferrite Core"

241 1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

7 Connection of Control Unit
7.2 Connecting with Power Supply

7.2 Connecting with Power Supply

Connect a general-purpose 24 VDC stabilized power supply to the control unit.

J070/J071 DCIN
NFB MC D
i +24V © A [
L1 'e) I O ¢ O oV © —
) — \ \ =
L12——0O ' O—¢ O AC | ad \
B—d3 O AC:©@ DCIN
FG +—— O i
T o
ON OFF \ If o \@IDy
= AR
1T 1T
MC Bottom of
5 O control unit

‘ Note

(1) Rush current may occur to lead welding on the contacts, when a magnetic switch such as relay directly controls 24 VDC
's ON/OFF during 24 V power supply to the control unit.
Use relay with large heat capacity of contacts to control 24 VDC 's ON/OFF.

[Related items]

Cable connection drawing: "18.2.11 J070/J071 Cable"
Connector pin assignment: "General Specifications: Control Unit" (DCIN connector)
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7 Connection of Control Unit
7.3 Connecting with Emergency Stop Signal

7.3 Connecting with Emergency Stop Signal

Connect the emergency stop switch to EMG connector of the control unit.

Emergency
stop switch

J120
2@
=e)

Control unit

Emergency
itch
Control unit e stop switc
N T\ /_I\
£ +24v N n,
3 3 \ ‘ ~[
R EMGIN | |
J — | 2 2 U] 0

I B —

LG 77

Emergency stop input circuit

[Related items]
Cable connection drawing: "18.2.13 J120 Cable"
Connector pin assignment: "General Specifications: Control Unit" (EMG connector)

When not using control unit side emergency stop input signal (EMG)

When not using control unit side emergency stop input signal, such as when operation panel I/O unit side emergency stop

input signal (EMG) is used, invalidate the input signal by using terminal cable G123.
G123 cable comes with the control unit.

Control unit

ERR T
EEE =iz RTINS

=5

G123

=
| =agm=

EMG
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7 Connection of Control Unit
7.3 Connecting with Emergency Stop Signal

1ISO13849-1 (PLd, Cat.3) and IEC62061 (SIL CL2) can be realized by using the safety remote 1/O unit (directly wiring the
external emergency stop redundantly). Refer to "Smart safety observation" (BNP-C3072-022) for details.

Power supply unit (MDS-E/EH-CV) external emergency stop: Example

Control unit

Stabilized
power supply
+24V
0V(LG)
Emergency Power supply unit
. stop switch CN24 MDS-E/EH-CV
Control unit EMG 120 ‘I A R
-% +24V no I _\l\l
| | |
3 3 1 1 L 6&
| | =,
EMGIN 2 || 2 ‘

@D FG| 4 1J 7777777777777777777 ) =

LGzz ~

Emergency stop input circuit

Bt

MDS-E/EH-CV
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7 Connection of Control Unit
7.3 Connecting with Emergency Stop Signal

Drive unit (MDS-EJ/EJH) external emergency stop: Example

Control unit

Stabilized power supply

M +24V
l
T OV(LG)
I
Emergency
=]
stop switch MDS-EJ/EJH
Control unit EMG 1120 ‘I N
224y, T oo
T, +—
EMGIN ) \ \
— F—2 o b
DI T —
J—‘i MDS-EJ/EJH
LGz ~

el

Emergency stop input circuit

|FITE

loogoo 0

TE|5=

IFE

. Note

(1) External emergency stop cannot substitute the emergency stop signal which is input to NC.
It is a function which helps the NC emergency stop.

(2) When duplicating emergency stop input, wire the NC emergency stop input and the power supply unit external emer-
gency stop input from the same emergency stop switch.
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7 Connection of Control Unit
7.4 Connecting with Personal Computer Unit

7.4 Connecting with Personal Computer Unit
Connect the personal computer unit to GDI connector of the control unit.

Control unit Personal computer unit

GDI

J303

[Related items]
Cable connection drawing: "18.2.19 J303 Cable"
Connector pin assignment: "General Specifications: Control Unit" (GDI connector)
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7 Connection of Control Unit
7.5 Connecting with Operation Panel I/0 Unit

7.5 Connecting with Operation Panel 1/0 Unit

Connect the operation panel I/0 unit to RIO3 connector of the control unit.

Control unit Operation panel
1/O unit

RIO3

R102.0

J210 ,
e . Terminator
Connector

(R2-TM)

[Related items]
Cable connection drawing: "18.2.15 J210 Cable"
Connector pin assignment: "General Specifications: Control Unit" (RIO3 connector)
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7 Connection of Control Unit
7.6 Connecting with Remote 1/0 Unit

7.6 Connecting with Remote 1/O Unit

Connect the remote I/O unit to RIO1 or RIO2 connector of the control unit.

Control unit Remote 1/0O unit

Remote I/0 3ch

\j

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

Remote 1/0 1ch

\j

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

Remote 1/0 2ch

\j

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

RIO4 (M80OOVW)
RIO4/M (M8OVW)

Remote I/0O 4ch

\j

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

‘ Note

(1) Connect the J210 cable to the RIO1, RIO2, RIO3, or RIO4 (M800VW)/RIO4/M (M80VW) connector of the control unit.
Check the connector position with the actual machine.

[Related items]
Cable connection drawing: "18.2.15 J210 Cable"

Connector pin assignment: "General Specifications: Control Unit" (RIO1 connector, RIO2 connector, RIO3 connector, RIO4
connector)
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7 Connection of Control Unit
7.7 Connecting with Drive Unit

7.7 Connecting with Drive Unit

Connect the optical communication cables from the NC to the each drive unit so that they run in a straight line from the NC to
the drive unit that is a final axis. Note that the number of connected axes is limited by the NC.

‘ Note

(1) Refer to "6.1.2 Precautions for Using Optical Communication Cable" when handling and wiring optical communication
cable.

[Cable application table]

Cable Panel internal wiring Panel external wiring

Under 10 m 1M0mto30m 10 m or less 10mto30m
J396 @) x x x
J395 @) x 'e) x
G380 O O O O
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7 Connection of Control Unit
7.7 Connecting with Drive Unit

7.7.1 Connecting with Drive Unit MDS-E/EH Series
7.7.1.1 Connection of Optical Communication Cables

/\ CAUTION

(1) Connect the NC and drive units with the optical communication cable. The distance between the NC and final
drive unit must be within 30 m and the specified bending radius (for wiring inside panel: 25 mm, and for wiring
outside panel: 50 mm) or more.

(2) For the main circuit wiring of the drive unit and power supply unit, wire 200 V series drive units with MDS-E-CV
and 400 V series drive units with MDS-EH-CV.

:J POINT

Axis Nos. are determined by the rotary switch for setting the axis No. (Refer to the drive unit manual.)
Axis No. is unrelated to the order for connecting to the NC.

When using one power supply unit

Connect the largest-capacity spindle drive unit to the final axis of the NC communication bus in order to control the power
supply unit. The spindle drive unit must be installed adjacent to the power supply unit. In the system with servo only, a servo
drive unit for controlling unbalance axis must be installed in the same manner in the same way.

[Connection]

CN1A: CN1B connector on NC or previous stage's drive unit

CN1B: CN1A connector on next stage's drive unit

CN4: Connector for communication between power supply unit (master side) and drive unit

Connection when using one power supply unit

MDS-E/EH-V2 MDS-E/EH-V1 MDS-E-SP2 MDS-E/EH-SP MDS-E/EH-CV
1st/2nd axis 3rd axis 4th/5th axis 6th axis
(Final axis)

Connected ﬂ@ﬁ

to the NC
othe Optical

communication
Refer to the cable
instruction
manuals of NC
for details.

The optical communication cables from the NC to the
final drive unit must be within 30m.

IB-1501612-F 250



M800VW/M80VW Series Connection and Setup Manual

7 Connection of Control Unit
7.7 Connecting with Drive Unit

When using two or more power supply units within a single NC communication bus system

Two or more power supply units may be required within a single NC communication bus system if the spindle drive unit
capacity is large. The drive unit receiving power (L+, L-) from each power supply unit must always have NC communication
cable connection at the NC side of each power supply unit. In the NC communication bus connection example below, power
supply [1] cannot supply power (L+, L-) to the 5th axis servo drive unit.

For basic connection information, refer to "When Using One Power Supply Unit" above.

Connections when using two power supply units within a single NC communication bus system

MDS-E/EH-V2 MDS-E/EH-V2 MDS-E/EH-CV MDS-E/EH-V1 MDS-E-SP2 MDS-E/EH-SP MDS-E/EH-CV

1st/2nd axis 3rd/4th axis [1] 5th axis 6th/7th axis 8th axis [2]
(CV control axis) (CV control axis)
Connected o
to the NC
feh4 =—
Optical

communication
cable

— P
®
Power

cannot befi=
supplied

®e®

©°

/\ CAUTION

(1) The NC communication bus connection for the drive unit receiving power (L+, L-) from each power supply unit
must be connected to the NC side of the power supply unit.

(2) If two or more power supply units are connected in the drive system, confirm that the units are not connected
with each other through the L+ and L- lines before turning ON the power.
Also make sure that the total capacity of the drive units connected to the same power supply unit meets the
unit's selected capacity.
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7 Connection of Control Unit
7.7 Connecting with Drive Unit

When using the additional axis drive unit by supplying power (L+, L-) from MDS-EM/EMH unit

The power (L+, L-) can be supplied to the additional axis drive unit by using the power supply part which is built into MDS-EM/
EMH.

When using MDS-EM and MDS-E drive units in combination

MDS-E-V1 MDS-E-SP2 MDS-E-SP MDS-EM-SPV3
5th axis 6th/7th axis 8th axis Spindle:1st axis
Servo:2nd/3rd/4th axis
Connected L 1 €L ]
to the NC i
b e—
Optical =10
communication
cable
=
©)E)E) ©)E)E)
1 1 ©
®lNoe e e (el
The optical communication cables from the NC to the
final drive unit must be within 30m.
When using MDS-EM drive unit together with MDS-E
/\ CAUTION

(1) There is a limit to the combination of the drive unit.
Refer to "7.3 Selection of the Additional Axis Drive Unit" in "MDS-EM/EMH Series Specifications Manual".

(2) When using the additional axis drive unit by supplying power (L+, L-) from the MDS-EM/EMH unit, wire the opti-
cal communication cables such that the MDS-EM/EMH unit is the final axis. Failure to observe this could lead to
damage unit.

(3) When installing the additional axis unit, install the spindle drive unit with maximum capacity adjacent to the
MDS-EM/EMH-SPV3. Connections for other drive units should be such that the total TE2 wiring length is 800 mm
or less.
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7 Connection of Control Unit
7.7 Connecting with Drive Unit

7.7.1.2 Drive Unit Arrangement

Arrange the drive units in the following procedure.

(1
)
@)
(4)

®)

Install a power supply unit.

Arrange drive units in order of the nominal current from largest from the right.

In the arrangement, the clearance between the units is 1 mm.

Arrange the drive units with the DC connection length from the power supply unit being 1500 mm or less.

For the arrangement of 1500 mm or more, multiple power supply units are required.

Arrange large capacity drive units at the left of the power supply unit with the clearance between the drive units being 1

mm.

1mm

i<

Tmm
R

Tel ©

1

Use the dedicated
connection bar.

i E=—"2
ot e |

[Ik]

€@ @ 8|

® @

@e[e

@)
Large

i
!

QEE

a

@@

> Small

Arrange drive units in order of nominal current from largest.

J: POINT

(1) Arrange large capacity drive units at the left of the power supply unit with the clearance between the drive units

being 1 mm.

(2) Power supply units equivalent to the number of large capacity drive units are required.

(3) MDS-E-SP-400/640, MDS-EH-SP-200/320/480/600, and MDS-EH-V1-200 are the large capacity drive units.
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7 Connection of Control Unit
7.7 Connecting with Drive Unit

7.7.2 Connecting with Drive Unit MDS-EM/EMH Series

/\ CAUTION

Connect the NC and drive units with the optical communication cable. The distance between the NC and final drive
unit must be within 30 m and the specified bending radius (for wiring inside panel: 25 mm, and for wiring outside
panel: 50 mm) or more.

J* POINT

Axis Nos. are determined by the rotary switch for setting the axis No. (Refer to the drive unit manual.)
Axis No. is unrelated to the order for connecting to the NC.

When using only MDS-EM/EMH-SPV Series

MDS-EM/EMH-SPV3 MDS-EM/EMH-SPV3
Spindle:1st axis Spindle:5th axis
Servo:2nd/3rd/4th axis Servo:6th/7th/8th axis
T 1o (o [ 1 o\ lel 1] e [ 1 o lef ]

®

Connected ﬁH:}B

to the NC

/B

Optical
communication
Refertothe  cable ©
instruction ® n n
manual of each
NC for details.
773
©®(©) E€i
Ne® ® N
/\ CAUTION

Confirm that the TE2 (L+, L-) wiring is not connected to other power supply before turning the power ON.
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7 Connection of Control Unit
7.7 Connecting with Drive Unit

When using together with the MDS-E/EH unit

The power (L+, L-) can be supplied to the additional axis drive unit by using the power supply part which is built into MDS-EM/
EMH. For the additional axis unit receiving power (L+,L-) from the MDS-EM/EMH unit, the optical cable must be connected at
the NC side of the MDS-EM/EMH unit.

When using MDS-EM and MDS-E drive units in combination

MDS-E-V1 MDS-E-SP2 MDS-E-SP MDS-EM-SPV3
5th axis 6th/7th axis 8th axis Spindle:1st axis
Servo:2nd/3rd/4th axis
Connected [ el o T o el 1
to the NC
Optical
communication
cable
olo)| (elele
[€] €]
e © @ ||
The optical communication cables from the NC to the
final drive unit must be within 30m.
When using MDS-EM drive unit together with MDS-E
/\ CAUTION

There is a limit to the combination of the drive unit.
Refer to "7.3 Selection of the Additional Axis Drive Unit" in "MDS-EM/EMH Series Specifications Manual".
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7 Connection of Control Unit
7.7 Connecting with Drive Unit

7.7.3 Connecting with Drive Unit MDS-EJ/EJH Series

/\ CAUTION

Connect the NC and drive units with the optical communication cable. The distance between the NC and final drive
unit must be within 30 m and the specified bending radius (for wiring inside panel: 25 mm, and for wiring outside
panel: 50 mm) or more.

J* POINT

Axis Nos. are determined by the rotary switch for setting the axis No. (Refer to the drive unit manual.)
Axis No. is unrelated to the order for connecting to the NC.

CN1A: CN1B connector on NC or previous stage's drive unit
CN1B: CN1A connector on next stage's drive unit

MDS-EJ-V1 MDS-EJ-V1 MDS-EJ-V1 MDS-EJ-SP
1st axis 2nd axis 3rd axis 4th axis

Connected m
to the NC b2

Optical
Refer to the communication
instruction cable
manuals of NC
for details.

The optical communication cables from the NC to the
final drive unit must be within 30m.
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7.8 Connecting with EcoMonitorLight

7.8 Connecting with EcoMonitorLight

Connect the EcoMonitorLight to the RIO2 connector of the control unit.

Control unit EcoMonitorLight EcoMonitorLight
RIO02
sroN T T T /N
485+ 1A i S S S e 485+
[ T s
485- 1B O— — t } 485-
Neel — —_ _Nno”’
Ter Ter
SLD
3A C T SLD
&, SLD

/ \

- Connect the cable shield to
Connect the cable shield o
to SLD of the control unit SLD of the EcoMonitorLight
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7.9 Connecting with RS-232C Device

7.9 Connecting with RS-232C Device

Connect the RS-232C device to SIO connector of the control unit.

Control unit

Bd

[Related items]
Cable connection drawing: "18.2.10 J030/J031 Cable"
Connector pin assignment: "General Specifications: Control Unit" (SIO connector)

IB-1501612-F

° J031

o)

Cable name 1ch | 2ch
J030 cable o

J031 cable o o
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7.10 Connecting with Skip Signal (Sensor)

7.10 Connecting with Skip Signal (Sensor)

Connect the skip signals to SKIP connector of the control unit.
Skip signals are used for processing high-speed signals. Always shield the cable.

Control unit

SKIP J100

‘ Note

(1) Connecting the skip signal cable to a wrong connector causes a damage on the control unit when turning ON the skip sig-
nal power supply. Confirm the wiring before turning the power ON.

Connection of skip signal cable

B 0 V connections at COM terminal

Control unit SKIP

JA J100
2.35kQ 2 N
S

— @)
—T 121 ~ O\C
— 3 O o\c
sia @9
13 O o
w
o O oo
s (T
—3 17 O) O\C
— 8 O O\C
1181 5 > Stabilized
Sis @9 H power supply
COM[ 24VDC(+)

oV (C)):I
FG

A
1,5,11,15 FG

0V connection at COM terminal
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7.10 Connecting with Skip Signal (Sensor)

B 24 V connections at COM terminal

Control unit SKIP
J100
2.35kQ 2 A\
— O e
— 12 5 oo
sz (JED
3o S
b
13 O o
— 7 O O\C
SI5 @9
171 A O\C
— 8 |~ oo
sw (7D
18] A o Stabilized
si8 @‘ ﬁf J power supply
q COM[ 24VDC(+)
O |_ ovg:l
1,5,11,15 FG FG

24V connection at COM terminal

. Note

(1) NC recognizes input signals of 2 ms or more as the valid skip signals. If machine contacts (relay, etc.) are used, malfunc-
tions will occur due to chattering. Use semiconductor contacts (transistor, etc.).

(2) Fold the cable shield over the sheath, and wrap copper foil tape over it. Connect the wound copper foil tape to GND plate
of the connector.

[Related items]

Cable connection drawing: "18.2.12 J100 Cable"
Connector pin assignment: "General Specifications: Control Unit" (SKIP connector)

IB-1501612-F 260



M800VW/M8OVW Series Connection and Setup Manual

7 Connection of Control Unit
7.11 Connecting with Manual Pulse Generator

7.11 Connecting with Manual Pulse Generator

Connect the 5 V power supply type manual pulse generator (2ch) to AlO connector of the control unit.

[ S

[I[ol L] (

5V manual pulse generator
No.1 (Rear view)

|

When connecting one 5V
manual pulse generator

i

J026

o \ o
\
D

When connecting two 5V
manual pulse generators

5 J027

k 5V manual pulse generator
(Rear view)

[Related items]
Cable connection drawing: "18.2.9 J026/J027 Cable"
Connector pin assignment: "General Specifications: Control Unit" (AIO connector)

When using the analog IO and the manual pulse generator at the same time, the cables must be prepared by the machine
tool builder.
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7.11 Connecting with Manual Pulse Generator

7.11.1 Handle Numbers

There are two types of the handle numbers assignment: automatic assignment and arbitrary assignment.

Automatic assignment

Set all the parameters from "#1395 H1_pno" (1st handle selection) to "#1397 H3_pno" (3rd handle selection) to "0000".
An example is shown below.
"AlO": Connector on control unit (two channels), "MPG": Connector on operation panel I/0 unit (three channels)

Operation panel I/O unit

Handle assignment

1st handle 2nd handle 3rd handle
Used Group (a) ch1 Group (a) ch2 Group (a) ch3
Not used Group (b) ch1 Group (b) ch2
Control unit [ Group (a) ]

Operation panel 1/O unit

@ Manual Pulse Generator (ch1)

@ Manual Pulse Generator (ch2)

@ Manual Pulse Generator (ch3)
(5V/12V)

RIO3 [[—][rI03  MPG|[}—

[ Group (b) ]

Ao | [J— ©) Manual Pulse Generator (ch1)
©) Manual Pulse Generator (ch2)
(V)

. Note

(1) M80OVW does not include AIO connector.
(2) The manual pulse generator connected to FCU8-EX544 is not subject to the automatic arbitrary assignment.

Arbitrary assignment

Assign the handle I/F arbitrary according to the setting values of the parameters "#1395 H1_pno (1st handle selection)" to
"#1397 H3_pno (3rd handle selection)".
The manual pulse generator connected to FCU8-EX544 also follows the above parameter setting.
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7.12 Connecting Device via Function Expansion Unit

Mount the function expansion unit onto the dedicated slot of the control unit.

M800VW Series

EXT1, EXT2

M80VW Series

EXT1

7.12.1 Connecting Device via Encoder (Manual Pulse Generator) I/F Expansion Unit

Connection of synchronous feed encoder

o&,ﬂ__."

4

)

St

g

b

Pt

&,

| ) o-w
BI=R 38 48

I—f—08—
—_ s e

=)

ENC <

Synchronous feed encoder

R054 cable
| Dw

-+

<Right angle>

u (Il

R050 cable
O

Connection of manual pulse generator

.

i
]
I

When connecting one 5V
manual pulse generator

5 J026

<Straight>

5V manual pulse generator
No.1 (Rear view)

1]

When connecting two 5V
manual pulse generators

5 J027

1]
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5V manual pulse generator
(Rear view)
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7.12 Connecting Device via Function Expansion Unit

7.12.2 Connecting I/O Device

Mount the communication function expansion unit onto the following dedicated slot of the control unit.

M800VW Series EXT3, EXT4
M80VW Series EXT3

. Note

(1) The combinations which both the slot EXT3 and EXT4 can be used at the same time on M800W are as follows. Any com-
bination not stated below cannot be used.
Either slot can be used.

Case 1 FCUB8-EX561: CC-Link FCUB8-EX561: CC-Link

Case 2 FCUB8-EX563: PROFIBUS-DP
Case 3 FCUB8-EX564: CC-Link IE Field
Case 4 FCUB8-EX565: EtherNet/IP
Case 5 FCUB8-EX568: FL-net

Case 6 FCUB8-EX569: CC-Link IE TSN
Case 7 FCUB8-EX563: PROFIBUS-DP FCUB8-EX564: CC-Link IE Field
Case 8 FCUB8-EX565: EtherNet/IP
Case 9 FCUB8-EX568: FL-net

Case 10 FCUB8-EX569: CC-Link IE TSN
Case 11 FCUB8-EX564: CC-Link IE Field FCUB8-EX564: CC-Link IE Field
Case 12 FCUB8-EX565: EtherNet/IP
Case 13 FCUB8-EX568: FL-net

Case 14 FCUB8-EX569: CC-Link IE TSN
Case 15 |FCUB8-EX565: EtherNet/IP FCUB8-EX568: FL-net

Case 16 FCUB8-EX569: CC-Link IE TSN
Case 17  |FCUB8-EX568: FL-net FCUB8-EX569: CC-Link IE TSN
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7.12.2.1 Connecting /O Device via CC-Link

Use the dedicated communication cable for CC-Link network connection. Connect the communication cable to the
communication connector of the CC-Link expansion unit.

The connector for the communication cable on the CC-Link expansion unit side is provided with the CC-Link expansion unit.
Use the Ver.1.10-compatible CC-Link dedicated cable as the communication cable. CC-Link system cannot provide its
performance with the Ver.1.10-incompatible cable, because it may cause the restrictions such as the reduction of maximum
cable length, increment of cable length between stations, and unusability of mixed wire materials from the different
manufacturers.

Make sure to attach the terminator to the final station unit.

Connector for

CC-Link expansion unit
communication cable

(FCUB-EX561)

CC-Link CC-Link cable

network connector|

Prepared by MTB

Terminator connection

Excerpt from "CC-Link cable wiring manual" (published by CC-Link partner association).

Master Remote Local
Al & A oAl % DA
[:l DB | . . \/ \/ I T \/ . . | DB [:]
TR DG "\\ I,‘ /\ /\ "“ /' DG I"\ ‘,' /\ /\ "“ I.' DG TR
sl CC-Link cable RES CC-Link cable “N'siD

r r r

‘ Note

(1) Unless the CC-Link dedicated cable is used, CC-Link system does not guarantee its operation. For the specifications of
the CC-Link dedicated cable and the inquiries, see the homepage of the CC-Link Partner Association (http://www.cc-
link.org/). (Click "Product Information".)

(2) The value of the terminator that can be used for Ver.1.10-compatible CC-Link dedicated cable is 110 Q.

(3) The terminator attaching to the communication connector on the CC-Link expansion unit side is the connector type which
has built-in resistance. The communication connector has a two-level structure, however there is no difference in the
specification attaching the cable to either one.
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CC-Link cable connecting procedure
(1) Remove the sheath of the CC-Link cable about 4cm.

Shield mesh

CC-Link cable

(2) Isolate the shield mesh and the wires covered with shield tape.
Remove the shield tape from wires.

wires

-

remove shield tape

twist shield mesh

(3) Insert the wires to the connector for CC-Link as below.

G
Inset o ]
-— - B E\
_-‘ [T ] E L)
z o | || @@=
) ISR (O]
o | |56
Connector for CC-link —
r=——

1 pin: Blue wire (cover notation: DA B)

2 pin: White wire (cover notation: DB W)
3 pin: Yellow wire (cover notation: DG Y)
4 pin: Not connected

5 pin: Shield wire (cover notation: SLD)

(4) Press the connector with the use of a pliers.
Check that the clamp point is flat to the connector.

4

pliers
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(5) Insert the CC-Link cable into the connector of CC-Link unit.

Control unit

CC-Link
expansion unit

|_—~ Connector of
CC-link unit

. Note

+ Connector of CC-Link unit is two-step structure. It is not different even if attach the cable to whichever.

(6) Insert the terminator to the connector of CC-Link unit as in the figure.
In the final station, the terminator connector is required.

Terminator
connector

Countermeasures for CC-Link dedicated cable noise

When the CC-Link expansion unit is being used, expose the cable by removing a part of the cable sheath and use the shield
clamp for the exogenous noise countermeasure.

CC-Link dedicated cable

Shield

Refer to "4.4 Shield connection to ground" of "CC-Link cable wiring manual" (published by CC-Link partner association) for
shield wire grounding for CC-Link dedicated cable.

[Related items]
Shield Clamp Fittings: "44.6.1 Shield Clamp Fitting"
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7.12.2.2 Connecting I/O Device via PROFIBUS-DP

The expansion unit FCU8-EX563 functions as a master station of PROFIBUS-DP. Use the PROFIBUS dedicated
communication cable for connection to PROFIBUS-DP.

Make sure to attach the terminator to the final station unit of the network. There is a slide switch on the PROFIBUS
communication cable for setting the terminator. Turning "ON" the slide switch means attaching the terminator. Make sure to
turn "ON" the slide switch for the last station, and to turn "OFF" for other stations.

To use the expansion unit as a master station of PROFIBUS-DP, set the parameter with the configuration software (a tool for
parameter setting). When setting the parameter, you need to use the cable G295 to connect the PROFIBUS-DP master unit
to the configuration software- installed personal computer (PC/AT compatible machine).

. Note

(1) The communication parameters, etc. at the time of setup are required to be backed up for maintenance.

Connector for configuration

Personal computer
(PC/AT compatibles)

=
[ i%:l;;in; |
B —

G295 cable

PROFIBUS-DP master unit

provided by MTB
(FCUB-EX563)

Connector for PROFIBUS-DP communication ‘

(@]

PROFIBUS-DP
slave unit

PROFIBUS
cable

(*2)

provided by MTB

(*1) Use the rotary switch of PROFIBUS-DP master unit with the initial value "0".
A rotary switch is not mounted on some units. In this case, no special operation is required.

(*2) The performance is not guaranteed unless the PROFIBUS dedicated cable is used. For the specifications of the PROFI-
BUS dedicated cable or for contact information for any inquiries, see the homepage of PROFIBUS & PROFINET Inter-
national (PI) (http://www.profibus.com/).

Contact informations for inquiries related to the configuration software are as follows.

Hilscher Gesellschaft fur Systemautomation mbH Japanese distributor: Euro-Far East Co., Ltd
Rheinstrasse 78 Lilas Nogisaka Bldg. #901 Minami Aoyama 1-15-18
D-65795 Hattersheim Germany Minato-ku, Tokyo 107-0062 JAPAN

TEL: +49-6190-9907-0 FAX: +49-6190-9907-50 TEL: 03-3470-8769 FAX: 03-3478-8648
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Countermeasures for PROFIBUS cable noise

When the PROFIBUS-DP master unit is being used, expose the cable by removing a part of the cable sheath and use the
shield clamp for the exogenous noise countermeasure.

PROFIBUS cable

Shield

When you cannot use the shield clamp, install a ferrite core as a substitute to PROFIBUS cable (near the expansion unit).
(Recommended model name: ZCAT2032-0930(-BK))

[Related items]
Shield Clamp Fittings: "44.6.1 Shield Clamp Fitting"
Ferrite Core: "44.6.2 Ferrite Core"
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7.12.2.3 Connecting I/O Device via CC-Link IE Field

The expansion unit FCU8-EX564 functions as a master station or device station (local station) of CC-Link IE Field. Connect
the CC-Link |IE Field-compatible equipment with an Ethernet cable (category 5e or above and twisted pair shield cable).
For details, refer to the specifications manual related to CC-Link IE Field (Master/local).

1 .

CC-Link IE Field-compatible equipment

Ethernet cable
(category 5e or above and
twisted pair cable with shield)

Switching hub Device station

CC-Link IE Field unit
(FCUS-EX564)

CC-Link IE Field
network connector|

(* Prepared by MTB)

Countermeasures for Ethernet cable noise

When the CC-Link IE Field unit is being used, expose the cable by removing a part of the cable sheath and use the shield
clamp for the exogenous noise countermeasure.

? [ VAN
4

Ethernet cable

Shield
When you cannot use the shield clamp, install a ferrite core as a substitute to ethernet cable (near the expansion unit).

(Recommended model name: ZCAT2032-0930(-BK))

[Related items]
Shield Clamp Fittings: "44.6.1 Shield Clamp Fitting"
Ferrite Core: "44.6.2 Ferrite Core"
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7.12.2.4 Connecting I/O Device via EtherNet/IP

The expansion unit FCU8-EX565 functions as a scanner or an adapter of EtherNet/IP. Connect the EtherNet/IP-compatible
equipment with an Ethernet cable (category 5e or above and twisted pair shield cable).
For details, refer to the specifications manual related to EtherNet/IP.

EtherNet/IP-compatible equipment Scanners

Industrial switching hub
u]
/ Qll H| A
7 Q -
7 O]
/V

Industrial switching hub

2
g
g
27,
7
7

=
gt -

EtherNet/IP
scanner/adapter unit
(FCUB-EX565)

é Iz =

Ethernet cable
(category 5e or above and
twisted pair cable with shield)

EIEEIDEI EIEEIDEI EIEEIDI:I EIEEIDI:I

Ll ul ul Ll og|g
EtherNet/IP ﬁ ﬁ ﬁ ﬁ

network connector| [u] o [u] [m]
(Only LAN1) Adapters

(* Prepared by MTB)

‘ Note

(1) EtherNet/IP scanner/adapter unit is equipped with two RJ-45 connectors (LAN1 and LAN2); however, the function of Eth-
erNet/IP is available only on LAN1. Do not connect any cable to LAN2 port.

Countermeasures for Ethernet cable noise

When the EtherNet/IP scanner/adapter unit is being used, expose the cable by removing a part of the cable sheath and use
the shield clamp for the exogenous noise countermeasure.

Ethernet cable

Shield
When you cannot use the shield clamp, install a ferrite core as a substitute to ethernet cable (near the expansion unit).

(Recommended model name: ZCAT2032-0930(-BK))

[Related items]
Shield Clamp Fittings: "44.6.1 Shield Clamp Fitting"
Ferrite Core: "44.6.2 Ferrite Core"
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7.12.2.5 Connecting I/O Device via FL-net

The expansion unit FCU8-EX568 functions as a node of FL-net. Connect the FL-net-compatible equipment with an ethernet
cable (category 5e or above and twisted pair shield cable).
For details, refer to the "M800/M80 Series FL-net Specifications Manual".

____________________________________________________________________________

FL-net-compatible equipment

Industrial switching hub

-

/|
| S—
Industrial switching hub FL-net-compatible
equipment
FL-net expansion unit
(FCUB-EX568) Ethernet cable ==
(category 5e or above and
twisted pair cable with shield)

]

FL-net
network connector| — —
(Only LAN1) FL-net-compatible FL-net-compatible
equipment equipment

(* Prepared by MTB)

. Note

(1) FL-net expansion unit is equipped with two RJ-45 connectors (LAN1 and LAN2); however, the function of FL-net is avail-
able only on LAN1. Do not connect any cable to LAN2 port.

Countermeasures for Ethernet cable noise

When the FL-net expansion unit is being used, expose the cable by removing a part of the cable sheath and use the shield
clamp for the exogenous noise countermeasure.

A

Ethernet cable

Shield
When you cannot use the shield clamp, install a ferrite core as a substitute to ethernet cable (near the expansion unit).

(Recommended model name: ZCAT2032-0930(-BK))

[Related items]
Shield Clamp Fittings: "44.6.1 Shield Clamp Fitting"
Ferrite Core: "44.6.2 Ferrite Core"
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7.12.2.6 Connecting I/O Device via CC-Link IE TSN

The expansion unit FCU8-EX569 functions as a CC-Link IE TSN device station (local station). Connect the CC-Link IE TSN-
compatible equipment with an Ethernet cable (category 5e or above and twisted pair shield cable).
For details, refer to the specifications manual related to CC-Link IE TSN (remote station).

] O&J}; S

CC-Link IE TSN-compatible equipment

Industrial switching hub

D

B

——1
Industrial switching hub  ~¢ 1 ink IE TSN-compatible
equipment
CC-Link IE TSN
remote unit
FCUB8-EX569
( ) Ethernet cable ==
(category 5e or above and
twisted pair cable with shield)

D

]

CC-Link IE TSN
network connector — —
(Only LAN1) CC-Link IE TSN-compatible ~CC-Link IE TSN-compatible
equipment equipment

(* Prepared by MTB)

. Note

(1) CC-Link IE TSN remote unit is equipped with two RJ-45 connectors (LAN1 and LAN2); however, the function of CC-Link
IE TSN is available only on LAN1. Do not connect any cable to LAN2 port.

Countermeasures for Ethernet cable noise

When the CC-Link IE TSN remote unit is being used, expose the cable by removing a part of the cable sheath and use the
shield clamp for the exogenous noise countermeasure.

Ethernet cable

Shield
When you cannot use the shield clamp, install a ferrite core as a substitute to ethernet cable (near the expansion unit).

(Recommended model name: ZCAT2032-0930(-BK))

[Related items]
Shield Clamp Fittings: "44.6.1 Shield Clamp Fitting"
Ferrite Core: "44.6.2 Ferrite Core"
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Connection of Personal Computer Unit
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8.1 Personal Computer Unit Connection System Drawing

8.1 Personal Computer Unit Connection System Drawing

Personal computer unit

DCIN D J070/J071 cable (*) [I 24VDC Stabilized
power supply
ON/OFF switch
ON/OFF D G170 cable ﬁzl
N
Control unit
* GDI
GDI D J303 cable (*) [I
o) ForiStypedisplay unit
Display unit

D Attached cable of unit

; Attached cable of unit
: INV D

]
! D !
MENUKEY D D
]
]

USB2-1 D Attached cable of unit

D Attached cable of unit

: D Attached cable of unit

i D Attached cable of unit

PCUSB i

(]

INV D Attached cable of unit D
(]
(]

D Attached cable of unit

Operation panel I/O unit
D J291 cable D KEYUSB

KEYUSB

USB3-1/USB3-2 D » RS-232C device

USB2-3/USB2-4
USB2-5/USB2-6

LAN D J303_cable (1) » Network

» RS-232C device

Built-in disk of

CFAST the display unit

. Note

(1) The section indicated with asterisk (*) indicates cable to be wired outside the operation panel.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-
measure is recommended.

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermeasure.

Shield Cable

When you cannot use the shield clamp, install a ferrite core as a substitute.
<Related item>

Shield clamp fitting: "44.6.1 Shield Clamp Fitting"

Ferrite core: "44.6.2 Ferrite Core"
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8.2 Connecting with Power Supply

8.2 Connecting with Power Supply

Connect 24 VDC power supply (general-purpose stabilized power supply) to the personal computer unit.

Personal computer unit

o ¢

A
] —
O i 1
o @
od_ &
%@ ‘ ﬁﬁ
* ON/OFF
G170 R
— [ — =
o= —
=i = e
ONJ/OFF ot

Faston terminal#110
for ON/OFF switch

DCIN J070/J071 24V/DC stabilized power supply

- DA E— © +24V
© ov
d— o/ © FG

[Related items]
Cable connection drawings: "18.2.11 J070/J071 Cable", "18.2.4 G170 Cable"
Connector pin assignment: "4.7 Personal Computer Unit" (DCIN connector, ON/OFF connector)

8.3 Connecting with Control Unit

Connect the control unit to GDI connector of the personal computer unit.

Control unit Personal computer unit

GDI

J303

[Related items]
Cable connection drawing: "18.2.19 J303 Cable"
Connector pin assignment: "4.7 Personal Computer Unit" (GDI connector)
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8.4 Connecting with Operation Panel I/O Unit

8.4 Connecting with Operation Panel I/O Unit

Connect the operation panel I/O unit to KEYUSB connector of the personal computer unit.

Operation panel
I/O unit

KEYUSB

J291

[Related items]

Cable connection drawing: "18.2.18 J291 Cable"

Personal computer unit

Connector pin assignment: "4.7 Personal Computer Unit" (KEYUSB connector)

8.5 Connecting with Side Memory I/F Unit

Connect the side memory I/F unit to the USB2-1 connector of the personal computer unit.

Side memory I/F unit

J292 cable is provided with the side memory I/F unit.

‘ Note

Personal computer unit

@

L ?
gl — 0 o |4
] Al g
E— | ;
O — EDD
i
S = ® ©)
OH=T 0 ® emer %\@
KEYUSB

®

uuuuuuuu 7

use
9%

@

QN

(1) Do not use the commercially available USB cable, or it may cause the malfunction.
(2) The side memory I/F unit can be connected to USB2-3 to USB2-6 connectors.

(3) Side memory I/F unit is only for 19-type display unit.

IB-1501612-F

278

BTG



9

Connection of Keyboard Unit
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9.1 Keyboard Unit Connection System Drawing

The method for connecting to each unit and device from the keyboard unit is briefly explained in this chapter.

9.1 Keyboard Unit Connection System Drawing

Operation panel I/O unit

Keyboard unit

G402 cable
|:|| I':l NCKB

9.2 Connecting with Operation Panel I/O Unit
Connect the operation panel I/O unit to connector of the keyboard unit.

Operation panel I/O unit Keyboard unit
(Rear view)

@ [ Ry S——r ® ) F'S
. o N . ° b o (4
oo [[Essssszd ] o O Oo 0]
G402 cable
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Connection of Operation Panel 1/O Unit
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10.1 Operation Panel I/O Unit Connection System Drawing

10.1 Operation Panel I/O Unit Connection System Drawing

Operation panel I/0O unit

! RIO3
'KEYUSB

NCKB
RIO3EXT

MPG

CG31
CG32
CG33
CG34

OPKB

Connector of the add-on card

D J070/J071 cable (*)

[I 24VDC Stabilized
power supply

D J120 cable (*)

P Emergency stop signal

Control unit

D J210_cable ()

Personal computer unit

D J291 cable

[I KEYUSB

[I RIO3 :

Keyboard unit

D G402 cable

]

Remote 1/O unit

D J210 cable (*)

Control unit

—> 12V manual pulse generator
.

D J020/J021/J022 cable (*)
J023/J024/J025 cable (*)

cable

Ll
—>> 5V manual pulse generator

D J350/J351

cable

P Machine control panel, switchboard, etc.

D J350/J351

cable

P Machine control panel, switchboard, etc.

D J350/J351

cable

P Machine control panel, switchboard, etc.

D J350/J351

cable

P Machine control panel, switchboard, etc.

D J460/J461

. Note

(1) The mounted connector differs depending on the unit. Refer to the following chapter for which of the connector is

mounted.

"4.9 Operation Panel I/O Unit"

P Machine control panel, switchboard, etc.

(2) For connection to the machine operation panel, refer to the chapter "16 Connection of Machine Operation Panel".

(3) The section indicated with asterisk (*) indicates cable to be wired outside the operation panel.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-
measure is recommended.

Shield

<Related item>
Shield clamp fitting: "44.6.1 Shield Clamp Fitting"
Ferrite core: "44.6.2 Ferrite Core"

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermeasure.

When you cannot use the shield clamp, install a ferrite core as a substitute.
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10.2 Connecting with Power Supply

10.2 Connecting with Power Supply

Connect 24 VDC power supply (general-purpose stabilized power supply) to the operation panel 1/0O unit.

24VDC stabilized

DCIN J070/J071 power supply
Operation panel A~ YT\
1/O unit © +24V
© ov
o ol © FG

[Related items]
Cable connection drawing: "18.2.11 J070/J071 Cable"
Connector pin assignment: "4.9 Operation Panel I/O Unit" (DCIN connector)
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10 Connection of Operation Panel I/O Unit
10.3 Connecting with Emergency Stop Signal

10.3 Connecting with Emergency Stop Signal

Connect the emergency stop switch to EMG connector of the operation panel 1/O unit.

Emergency
stop switch

J120
=@

Operation panel $ . stop switch

Emergency
MG : ‘
£ +24v 3 ! -
I
\
\

~L

|

I

R EMGIN |
A

@D FG 2 jj ffffffffffffffffffffff Al

LG 77

Emergency stop input circuit

[Related items]
Cable connection drawing: "18.2.13 J120 Cable"
Connector pin assignment: "4.9 Operation Panel I/O Unit" (EMG connector)

When not using operation panel /O unit side emergency stop input signal (EMG)

When not using operation panel I/O unit side emergency stop input signal (EMG), such as when control unit side emergency
stop input signal (EMG) is used, invalidate the input signal by using terminal cable G123.
Note that G123 cable does not come with the operation panel I/O unit. (G123 cable comes with the control unit.)

Operation panel I/0O unit
) O

=

o e ] »» [ ] o)

G123

—>D)

=111

. Note

(1) When installing emergency stop switch at operation panel and electric cabinet each, both emergency stop input signals
(EMG), the signal at the operating panel I/O unit side and at the control unit side, can be used.
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10.4 Connecting with Frame Ground

10.4 Connecting with Frame Ground

N

O

I

O ®

Il
] ey
@ e ©
om@mo

1

OFG

== o

o [[[[nrrns
®

M4 screw Round terminal
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10 Connection of Operation Panel I/O Unit
10.5 Connecting with Control Unit

10.5 Connecting with Control Unit

Connect the control unit to RIO3 connector of the operation panel I/0 unit.

Control unit Operation panel
1/O unit

RIO3

RIO3EXT

J210 ,

e . Terminator
Connector
(R2-TM)

[Related items]
Cable connection drawing: "18.2.15 J210 Cable"
Connector pin assignment: "4.9 Operation Panel I/0 Unit" (RIO3 connector, RIO3EXT connector)
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10.6 Connecting with Personal Computer Unit

10.6 Connecting with Personal Computer Unit

Connect the personal computer unit to KEYUSB connector of the operation panel I/O unit.

Operation panel Personal computer unit
I/O unit

KEYUSB

J291

©

O]
o g
i

i

i
A

-
|

KEYUSB

[Related items]
Cable connection drawing: "18.2.18 J291 Cable"
Connector pin assignment: "4.9 Operation Panel I/O Unit" (KEYUSB connector)

10.7 Connecting with Keyboard Unit

Connect the keyboard unit to NCKB connector of the operation panel I/O unit.

Operation panel 1/O unit Keyboard unit
(Rear view)

g %0 B
° o [} ° [ ] °

K . °

% (]
]© @ .y
o [] [] . [ ) g
O 0: O)

G402 cable
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10 Connection of Operation Panel I/O Unit
10.8 Connecting with Remote 1/0O Unit

10.8 Connecting with Remote 1/0 Unit

Connect the remote I/O unit to RIO3EXT connector of the operation panel I/O unit.

Control unit Operation panel I/0 unit Remote I/O unit

RIO3EXT J210
J210 it -
RIO3 Remote I/0 3ch

Max.49 stations

Max. input: 1568 points
Max. output: 1568 points

Operation panel I/O unit RIO occupied stations
FCUB8-DX830/DX834/DX837 1to 4,7 to 14, 20 to 22

(*) The remote I/O unit can also be connected between the control unit and the operation panel I/O unit which are shown in
the figure above.

[Related items]

Cable connection drawing: "18.2.15 J210 Cable"
Connector pin assignment: "4.9 Operation Panel I/0 Unit" (RIO3 connector, RIO3EXT connector)

. Note

(1) The maximum connectable number of remote I/O units is 32.
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10.9 Connecting with Manual Pulse Generator (MPG)

10.9 Connecting with Manual Pulse Generator (MPG)

Connect the manual pulse generator to MPG connector of the operation panel I/O unit.

Both 5 V power supply type (UFO-01-2Z9) and 12 V power supply type (HD60C) manual pulse generator can be used. Take

the maximum cable length, etc. into consideration when selecting.

‘ Note

(1) Set one of the following parameters which is suitable for your manual pulse generator.
¢+ 5V manual pulse generator (UFO-01-229): #1240 set12/bit0 = 1 (100 pulse/rev)
¢ 12V manual pulse generator (HD60C): #1240 set12/bit0 = 0 (25 pulses/rev)

Connecting with 5 V manual pulse generator (maximum cable length: 20 m)

Connect the 5 V manual pulse generator to the connector MPG.

When connecting one 5V
manual pulse generator

[ﬂﬁﬂiﬂ 1 Jo23

Operation panel
I/O unit

When connecting two 5V
manual pulse generators

5V manual pulse
generator
(Rear view)

When connecting three
5V manual pulse
generators

J025

\< iﬂﬁ‘ J024 il l V.

Q® (V07 A 8]

Gl /o

il
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10 Connection of Operation Panel I/O Unit
10.9 Connecting with Manual Pulse Generator (MPG)

Connecting with 12 V manual pulse generator (maximum cable length: 50 m)

Connect the 12 V manual pulse generator to the connector MPG.

When connecting one
12V manual pulse
generator

( @]ﬂ | J020

12V manual pulse
generator
HD60C (Rear view)

Operation panel

NO.1
1/0O unit O
When connecting two ‘
12V manual pulse S A g
MPG generators o (o)
ry \ < ‘ ‘ @HH‘ J021 Z /j/;

When connecting three
12V manual pulse
generators

J022

\W @HH\
J Note

(1) When selecting a manual pulse generator, make sure that its case and 0 V terminal are insulated.
(2) Select 25 pulse/rev or 100 pulse/rev on the parameter screen.

[Related items]
Cable connection drawings: "18.2.7 J020/J021/J022 Cable", "18.2.8 J023/J024/J025 Cable"
Connector pin assignment: "4.9 Operation Panel I/0 Unit" (MPG connector)
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10.9 Connecting with Manual Pulse Generator (MPG)

10.9.1 Handle Numbers

There are two types of the handle numbers assignment: automatic assignment and arbitrary assignment.

Automatic assignment

Set all the parameters from "#1395 H1_pno" (1st handle selection) to "#1397 H3_pno" (3rd handle selection) to "0000".

An example is shown below.

"AlO": Connector on control unit (two channels), "MPG": Connector on operation panel I/O unit (three channels)

Operation panel I/O unit

Handle assignment

1st handle 2nd handle 3rd handle
Used Group (a) ch1 Group (a) ch2 Group (a) ch3
Not used Group (b) ch1 Group (b) ch2
Control unit [ Group (a) ]

RiO3 | —1

Operation panel 1/O unit

@ Manual Pulse Generator (ch1)
@ Manual Pulse Generator (ch2)
RIO3 MPG| [}— ©) Manual Pulse Generator (ch3)
(5V/12V)

[ Group (b) ]

Al anual Pulse Generator (c
O M | Pulse G (ch1)

©) Manual Pulse Generator (ch2)
(V)

‘ Note

(1) M80OVW does not include AIO connector.

(2) The manual pulse generator connected to FCU8-EX544 is not subject to the automatic arbitrary assignment.

Arbitrary assignment

Assign the handle I/F arbitrary according to the setting values of the parameters "#1395 H1_pno (1st handle selection)" to
"#1397 H3_pno (3rd handle selection)".
The manual pulse generator connected to FCU8-EX544 also follows the above parameter setting.
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

10.10 Connecting with Machine Operation Panel
Connect the machine operation panel to CG31/CG32/CG33/CG34 connector of the operation panel 1/0 unit.
FCU8-DX830

Machine operation panel (example) Operation panel I/O unit

o]
0.0*

3 ®20%08
20{0]

~

®£070+
@g@
@29

|

B

-k

Obs

g

[Related items]
Cable connection drawing: "Cable: J351 Cable"
Connector pin assignment: "4.9 Operation Panel I/O Unit" (CG31/CG32/CG33/CG34 connector)

FCU8-DX834

Machine operation panel (example) Operation panel I/O unit

J461

[Related items]
Cable connection drawing: "Cable: J351 Cable", "18.2.23 J461 Cable"
Connector pin assignment: "4.9 Operation Panel I/O Unit" (CG31/CG32/CG33/CG34/OPKB connector)
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

FCU8-DX837

Machine operation panel (example) Operation panel I/O unit

<Applicable cable>

Solid wire :0.08 - 1.5 mm?
Twisted wire :0.08 - 1.5 mm?
Bar terminal with insulation collar :0.25- 0.75 mm?2
Bar terminal without insulation collar : 0.25 - 1.0 mm?

<Wire mounting tool type>
Screwdriver :210-719
Manufacturer : WAGO

<Bar terminal type>
Bar terminal : 216 series
Manufacturer : WAGO

[Related items]
Cable connection drawing: "Cable: J351 Cable"
Connector pin assignment: "4.9 Operation Panel I/O Unit" (CG31/CG32/CG33/CG34/SDI connector)
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

10.10.1 Wiring for 24 V Common Input
Machine input 24 V common

Machine side Operation panel I/O unit

CG31
— — B20 — X200
— — B19 — X201
— — B18 — X202
— B17 |— X203
— — B16 |— X204
— — B15 |— X205
— — B14 — X206
— — B13 |— X207
— — B12 — X208
— — B11 |— X209
— — B10 —— X20A
— — B09 —— X20B
— B08 |— X20C
- — B07 |— X20D
— B06 — X20E
— BO5 — X20F
B04 — NC
B03 |— DICOM
B02 — +24v
BO1 [— +24V
— — A20 — X210
— — A19 — X211
— — A18 — X212
— — A17 — X213
— — A16 — X214
— — A15 — X215
— — A14 — X216
— — A13 — X217
— — A12 |— X218
— A1l — X219
— — A10 — X21A
— — A09 — X21B
— — A08 — X21C
— — A07 — X21D
— — A06 — X21E
Stabilized — — A05 — X21F
power supply A04 |— NC
24VDC(+) A03 |— DICOM
ov A02 — OV
FG A01 — oV
Stabilized bCIN
power supply
24VDC(+) I
ov > b ov
FG s —rc

For connection details, refer to the descriptions on machine input connector pin assignment in " (1) CG31 (Machine signal

Stabilized
power supply

Machine side

Operation panel I/0 unit

24VDC(+)

ov
FG

Stabilized
power supply

24VDC(+)
ov

FG

cG33
— B20 |— X220
L B19 — X221
] B18 |— X222
g B17 |— x223
| B16 |— X224
] B15 |— X225
] B14 |— X226
g B13 — X227
L B12 |— X228
| B11 |— X229
] B10 |— X22A
L B0O9 — X22B
g B08 — X22C
g BO7 |— Xx22D
] BO6 |— X22E
] BO5 — X22F
B04 — NC
BO3 |— DICOM
B02 |— +24v
BO1 |— +24v
L A20 |— X230
L A19 |— X231
L A18 — X232
g A7 — X233
] A16 |— X234
L A15 |— X235
] Al4 |— X236
g A13 |— X237
| A12 |— X238
] A11 |— X239
] A10 |— X23A
g A09 — x23B
g A08 — X23cC
| A07 |— X23D
L A06 |— X23E
] AO5 — X23F
A04 — NG
A03 — DICOM
A02 |— ov
A01 — ov
DCIN
1 — +24v
2 —ov
3 —rFc

input)" or " (3) CG33 (Machine signal input)" of "4.9 Operation Panel I/O Unit".
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

10.10.2 Wiring for 0V Common Input

Machine input 0V common

Stabilized
power supply

24VDC(+)
ov

FG

Stabilized
power supply

24VDC(+)
ov
FG

Machine side

Operation panel 1/0 unit

CG31
B20 |— X200
B19 |— X201
B18 |— X202
B17 |— X203
B16 |— X204
B15 |— X205
B14 |— X206
B13 |— X207
B12 |— X208
B11 |— X209
B10 |— X20A
B09 |— X20B
B08 |— X20C
B0O7 |— X20D
B06 |— X20E
B0O5 |— X20F
B04 — NC
B03 — DICOM
B02 |— +24v
BO1 |— +24v
A20 |— X210
A19 — X211
A18 — X212
A17 |— X213
A16 — X214
A15 |— X215
A14 |— X216
A13 |— X217
A12 |— X218
A11 — X219
A10 — X21A
A09 |— X21B
A08 |— X21C
A07 — X21D
AO6 |— X21E
AO5 |— X21F
A04 — NC
A03 |— DICOM
A02 — oV
A1 — OV
DCIN
1 — +24v
— ov
— FG

Stabilized
power supply

Machine side

Operation panel 1/0 unit

24VDC(+)
ov

FG

Stabilized
power supply

24VDC(+)
ov

FG

cG33
— B20 — X220
] B19 — X221
] B18 |— X222
L B17 |— X223
g B16 — X224
| B15 |— X225
] B14 |— X226
L B13 |— X227
L B12 |— X228
g B11 |— x229
] B10 — X22A
] BO9 — X22B
] BO8 |— Xx22C
S BO7 — x22D
g BO6 |— X22E
] BO5 — X22F
BO4 |— NC
BO3 |— DICOM
B02 |— +24v
BO1 |— +24v
] A20 |— X230
] A19 |— X231
] A18 |— X232
L A17 |— x233
g A16 |— X234
] A15 |— X235
] Al4 |— X236
L A13 |— x237
g A12 |— X238
| A1l |— X239
] A10 |— X23A
L A09 |— X23B
g A08 — x23cC
| A07 |— X23D
] A06 |— X23E
] AO5 — X23F
A04 — NC
A03 |— DicoMm
| A02 F— oV
A01 F— ov
DCIN
1 — +24v
— ov
L FG

For connection details, refer to the descriptions on machine input connector pin assignment in " (1) CG31 (Machine signal
input)" or " (3) CG33 (Machine signal input)" of "4.9 Operation Panel I/O Unit".

295

1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

10.10.3 Wiring for Source Type Output

FCU8-DX830/FCU8-DX837

Stabilized
power supply

Machine side

Operation panel 1/0 unit

24VDC(+)
ov

FG

For connection details, refer to the descriptions on machine output connector pin assignment in " (2) CG32 (Machine signal

CG32
B20 — Y200
B19 — Y201
B18 |— Y202
B17 — Y203
B16 — Y204
B15 — Y205
B14 — Y206
B13 |— Y207
B12 — Y208
B11 |— Y209
B10 — Y20A
B09 — Y20B
B08 — Y20C
BO7 |— Y20D
B06 —— Y20E
B05 —— Y20F
B04 —— DOCOM
B03 — DOCOM
B02 —— DOCOM
B01 —— DOCOM
A20 — Y210
A19 — Y211
A18 — Y212
A17 — Y213
A16 — Y214
A15 — Y215
A14 — Y216
A13 — Y217
A12 — Y218
A1l — Y219
A10 — Y21A
A09 — Y21B
A08 — Y21C
A07 — Y21D
A06 — Y21E
AO5 — Y21F
A04 — DOCOM
A03 — DOCOM
A02 — OV
A01 — OV
DCIN

1 [— +24v

2 —ov

3 —FG

Machine side  Operation panel I/0 unit

CG34
—L B20 — Y220
— B19 — Y221
— B18 — Y222
— B17 |— Y223
— +— B16 — Y224
— B15 — Y225
— B14 — Y226
— 1+ B13 — Y227
— B12 — Y228
— B11 — Y229
— B10 — Y22A
— 1+ B09 — Y22B
— B08 |— Y2C
— B07 +— Y22D
— B06 — Y22E
[ +— BO5 |— Y22F
B04 —— DOCOM
B03 — DOCOM
B02 — DOCOM
B01 — DOCOM
— +— A20 — Y230
— A19 — Y231
— A18 — Y232
— A17 |— Y233
— +— A16 — Y234
— A15 — Y235
— A14 — Y236
— A13 |— Y237
— +— A12 — Y238
— A11 — Y239
— A10 — Y23A
— 1+ A09 — Y23B
— 1 A08 — Y23C
— A07 |— Y23D
— A06 — Y23E
—+— A05 |— Y23F
A04 — DOCOM
A03 —— DOCOM
A02 +— OV
AO1 +— OV
Stabilized
power supply DCIN
24VDC(+) 1 — +24V
ov 2 —ov
FG 3 —FG

output)" or " (4) CG34 (Machine signal output)" of "4.9 Operation Panel I/O Unit".
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

FCU8-DX834

Stabilized
power supply

24VDC(+)

oV
FG

Machine side FCU8-DX834
CG32

—+— B20 — Y200
[ 1— B19 — Y201
— [ 1— B18 — Y202
— — B17 |— Y203
— +— B16 — Y204
[ 1— B15 — Y205
[ 1— B14 — Y206
— B13 |— Y207
— +— B12 |— Y208
— B11 — Y209
[ 1— B10 — Y20A
— B09 — Y20B
—+— B08 — Y20C
— — BO7 — Y20D
— B06 —— Y20E
—1— BO5 —— Y20F
B04 [— +24V
BO3 [— +24V
B02 — +24V
BO1 — +24V
— +— A20 — Y210
— A19 — Y211
— +— A18 — Y212
— A17 — Y213
— +— A16 — Y214
—{ A15 |— Y215
— A14 — Y216
—{ +— A13 |— Y217
— +— A12 — Y218
[ 1— A11 |— Y219
— A10 — Y21A
— — A09 — Y21B
— +— A08 — Y21C
— — A07 — Y21D
— A06 — Y21E
— A05 — Y21F
A04 |— +24V
A03 |— +24V

A02 — OV

A01 — OV

DCIN

1 |— +24v

— oV

— FG

Stabilized

power supply
24VDC(+)

oV
FG

Machine side FCU8-DX834
CG34

— B20 — Y220
— B19 — Y221
— B18 — Y222
— B17 |— Y223
— +— B16 — Y224
— B15 — Y225
[ 1— B14 |— Y226
—1 B13 |— Y227
— +— B12 |— Y228
— B11 — Y229
[ 1— B10 — Y22A
— B0O9 +— Y22B
[ 1— B08 — Y22C
— BO7 — Y22D
— B06 — Y22E
[ 1— BO5 —— Y22F
B04 [— +24V
BO3 —— +24V
B02 — +24V
BO1 — +24V
— +— A20 — Y230
[ 1— A19 — Y231
— +— A18 — Y232
— A17 — Y233
— +— A16 — Y234
— A15 |— Y235
— A14 |— Y236
— A13 |— Y237
— +— A12 — Y238
[ 1— A11 |— Y239
[ 1— A10 — Y23A
— A09 — Y23B
— +— A08 — Y23C
— A07 — Y23D
— A06 — Y23E
— A05 — Y23F
A04 |— +24V
A03 |— +24V

A02 — OV

A01 — OV

DCIN

1 |— +24v

— oV

— FG

For connection details, refer to the descriptions on machine output connector pin assignment in " (2) CG32 (Machine signal
output)" or " (4) CG34 (Machine signal output)" of "4.9 Operation Panel I/O Unit".
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

10.10.4 Connecting with Safety Machine Control Signal (FCU8-DX837)

Safety DI input

Machine side Operation panel I/O unit
SDI
——=1
: : 1 |— sxo00A
— - 2 |— sxooB
19 |— COMA+
— 20 [— comB+
: : 3 |— sxo1A
= - 4 [ — SX01B
21 |— coma+
— 22 |— comB+
: : 5 |— SX02A
— - 6 |— SX02B
23 [— COMA+
_— 24 |— comB+
: : 7 |— sxo03A
— 8 |— SX03B
25 [— COMA+
— 26 [— COMB+
: : 9 |— SX04A
— 10 |— SX04B
27 |— comA+
— 28 [— COMB+
: : 11 |— sx05A
— 12 |— SX05B
29 [— comA+
— 30 [— comB+
: : 13 |— sx06A
— 14 |— SX06B
31 [— coMmA+
— 32 [— comB+
: : 15 |— sxo7A
— 16 |— SX07B
33 [— COMA+
34 |— COMB+
Stabilized
power supply
24VDC(+) 17 |— 1024VA
ov I 35 [— IOOVA
FG
Stabilized ~
power supply
24VDC(+) 18 |— 1024VB
ov I 36 |— loovB
FG
Stabilized DCIN
power supply
24VDC(+) 1 |— +24v
ov { 2 —ov
FG 3 — FG
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

10.10.5 Connection with the Scan Input Signal (FCU8-DX834)

Machine side FCU8-DX834
OPKB
A6 — KYCO*
X247 X246 X245 X244 X243
B6 [— KYC1*
| ._/_T .,_/_T .._/_T .,_/_T.
X24F X24E X24D X24C X24B
T T T T A7 — KYC2*
0—/—|_’>—/ — — — [
X257 X256 X255 X254 X253
o . . . B7 — KYC3*
. ._/_I .,_/_I ‘,_/_I .,_/_I.
X25F X25E X25D X25C X25B
A8 |— KYC4*
| ._/_T ',_/_T .._/_T .,_/_T.
X267 X266 X265 X264 X263
B8 — KYC5*
| ._/_T ',_/_T .._/_T ‘,_/_T.
X26F X26E X26D X26C X26B
A9 — KYC6*
.~ ._/_T ‘,_/_T .._/_T .,_/_T.
X277 X276 X275 X274 X273
T T T T B9 [— KYC7*
0—/—|_’>—/ — — " [
X27F X27E X27D X27C X27B
A2 — KYDO*
B2 — KYD1*
A3 — KYD2*
B3 +— KYD3*
A4 — KYD4*
B4 [— KYD5*
A5 — KYD6*
B5 +— KYD7*

For connection details, refer to the descriptions on machine output connector pin assignment in " (15) OPKB (Scan input,
scan output)" of "4.9 Operation Panel I/O Unit".
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10 Connection of Operation Panel I/O Unit
10.10 Connecting with Machine Operation Panel

10.10.6 Connection with the Scan Output Signal (FCU8-DX834)

Machine side FCU8-DX834
OPKB
A21 — LCOA
Y247 Y246 Y245 Y244 Y243 Y242 Y241 Y240
A22 — LC1A
[N NS [N [N NS [N NS [N
1—}Q—| >—}QJ c—ﬁJ >—}QJ —}QJ c—ﬁJ = c—ﬁJ
Y24F Y24E Y24D Y24C Y24B Y24A Y249 Y248

q q

Y257 Y256 Y255 Y254 Y253 Y252 Y251 Y250

g Ry * Ky * A24 — LC3A
r—}ﬁj 1—}QJ
Y258

Y25A Y259

g
g

’r
,
st
[¢)]
m
b
>
6 ”
[¢)]
w)
>
~
s ”
[é)]
(@]
b
>
[¢)]
w
b

A13 — LDOA*

A14 — LD1A*

A15 — LD2A*

A16 [— LD3A*

A17 — LD4A*

A18 — LD5A*

A19 — LDG6A*

A20 — LD7A*

< < B21 — LCOB
N\ ] AN .

Y261 Y260

* B22 — LC1B
o

Y26F Y26E Y26D Y26C Y26B Y26A Y269 Y268

* B23 — LC2B
ol

Y277 Y276 Y275 Y274 Y273 Y272 Y271 Y270

Ky ‘] 0 B24 — LC3B

B13 — LDOB*

[e)]
~

g

¥

¥

¥

-/'/ s /',
S

Ve
v

:
¥
¥
¥
:
¥

3
7
7
i
i
2

B14 — LD1B*

B15 — LD2B*

B16 — LD3B*

B17 — LD4B*

B18 — LD5B*

B19 — LD6B*

B20 — LD7B*

For connection details, refer to the descriptions on machine output connector pin assignment in " (15) OPKB (Scan input,
scan output)" of "4.9 Operation Panel I/0O Unit".
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11 Connection of Remote I/O Unit
11.1 Remote I/O Unit Connection System Drawing

This chapter describes the connection of the remote 1/O unit and machine control signals.

11.1 Remote I/O Unit Connection System Drawing

Remote I/O unit

J070/J071 ble (* ili
bCIN D cable (*) D 24VDC Stabilized

power supply

Previous stage's remote 1/0

RIOA D J210 cable (*) D

Remote 1/O unit,
Control unit,
etc.

Next stage's remote 1/O or terminator

RIO2 D J210 cable (*) D

Remote 1/O unit,
Operation panel 1/O unit,
etc.
J350/J351 cable p Machine control panel,
etc.

CJ31/CJ33

J350/J351 cable Machine control panel,

etc.

CJ32/CJ34

v

Machine control panel,
etc.

CJ35

v

cJ36 D p Machine control panel,
etc.
SDI D p Machine control panel,
SDI1/SDI2 etc.
SDO D » Machine control panel,
SDO1/SDO2 ¥ ot
AlO D J221_cable () P Analog I/O
THERMISTOR D 0 P Thermistor
() o ) )
Al P Multi-analog input

. Note

(1) The mounted connector differs depending on the unit. Refer to the following chapter for which of the connector is
mounted.
"4.10 Remote 1/O Unit"

(2) For connection to the machine operation panel, refer to the chapter "16 Connection of Machine Operation Panel".

(3) The section indicated with asterisk (*) indicates cable to be wired outside the electric cabinet.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-
measure is recommended.

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermeasure.

Shield Cable

When you cannot use the shield clamp, install a ferrite core as a substitute.
<Related item>

Shield clamp fitting: "44.6.1 Shield Clamp Fitting"

Ferrite core: "44.6.2 Ferrite Core"
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11 Connection of Remote I/O Unit
11.2 Connecting with Power Supply

11.2 Connecting with Power Supply
Connect 24 VDC power supply (general-purpose stabilized power supply) to the remote 1/O unit.

FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX202/FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-
DX654-1/FCU8-DX408/FCU8-DX409

Stabilized
power supply

e —— | | ov

- J070/071 FG

[Related items]
Cable connection drawing: "18.2.11 J070/J071 Cable"
Connector pin assignment: "4.10 Remote I/O Unit" (DCIN connector)
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11 Connection of Remote I/O Unit
11.2 Connecting with Power Supply

FCU8-DX651

Stabilized
power supply

10 24VDC(+)
O OV

J
J070/071 cable

DCIN

I} —

STATION NO. 132 | Q

—
=]

GO071cable

[Related items]
Cable connection drawings: "18.2.11 J070/J071 Cable", "18.2.2 G071 Cable"
Connector pin assignment: "4.10 Remote I/O Unit" (DCIN connector)
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11 Connection of Remote I/O Unit
11.3 Connecting with Frame Ground

11.3 Connecting with Frame Ground

FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX202/FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-

DX654-1/FCU8-DX408/FCU8-DX409

Frame ground
250 Series flat terminal

[Flat terminal type]

Flat terminal: 175021-1/175023-1
Protection cover: 174817-2
Manufacturer: TE Connectivity

FCU8-DX651

FG

I \—

Round terminal —

M4 screw Frame ground

/
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11 Connection of Remote I/O Unit
11.4 Connecting with Control Unit

11.4 Connecting with Control Unit

Control unit Remote I/O unit

Remote 1/0 3ch

Y

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

Remote I/O 1ch

Y

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

Remote I/O 2ch

Y

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

RIO4 (M800OVW)
RIO4/M (M80OVW)

Remote I/O 4ch

Y

J210

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

‘ Note

(1) Connect the J210 cable to the RIO1, RIO2, or RIO3 connector of the control unit.
Check the connector position with the actual machine.

Refer to "20.6.2 Connection and Station No. Setting on Remote 1/O Unit" for station No. settings.
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11 Connection of Remote I/O Unit
11.5 Connecting with Operation Panel I/O Unit

11.5 Connecting with Operation Panel I/O Unit

Control unit Operation panel I/O unit Remote I/O unit

RIO3EXT J210
J210 i >
L Remote 1/0 3ch

Max.49 stations

Max. input: 1568 points
Max. output: 1568 points

Operation panel I/O unit RIO occupied stations
FCUB8-DX830/DX834/DX837 1to 4,7 to 14, 20 to 22

(*) The remote I/O unit can also be connected between the control unit and the operation panel I/O unit which are shown in
the figure above.

. Note

(1) The maximum connectable number of remote I/O units is 32.

Refer to "20.6.2 Connection and Station No. Setting on Remote I/O Unit" for station No. settings.
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11 Connection of Remote I/O Unit
11.6 Connecting with Machine Control Signal (FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX651)

11.6 Connecting with Machine Control Signal
(FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX651)

FCU8-DX220

J351

CJ31

J351

[Related items]
Cable connection drawing: "Cable: J351 Cable"
Connector pin assignment: "4.10 Remote I/O Unit" (CJ31/CJ32 connector)

FCU8-DX230/FCU8-DX231

J351

J351

[Related items]
Cable connection drawing: "Cable: J351 Cable"
Connector pin assignment: "4.10 Remote I/O Unit" (CJ31/CJ32/CJ33/CJ34 connector)

/\ CAUTION

(1) Connect the cable to the designated connector. Incorrect connections could damage the device.

(2) Do not connect or disconnect the cables between units while the power is ON.
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11 Connection of Remote I/O Unit
11.6 Connecting with Machine Control Signal (FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX651)

Machine input 0 V common

Stabilized
power supply

Machine side

FCUB8-DX220/230/231/651

24VDC(+)
ov

FG

Stabilized
power supply
24VDC(+)

ov

FG

CJ31
— B20 |— X00
- B19 |— X01
g B18 — X02
| B17 — X03
| B16 — X04
L B15 — X05
g B14 — X06
g B13 — Xo7
- B12 |— X08
g B11 — X09
| B10 |— X0A
| B09 — Xx0B
| B08 — X0C
- BO7 — X0D
g B06 — XOE
g BO5 — XOF
BO4 — NC
BO3 |— DICOM
B02 |— +24v
BO1 |— +24v
g A20 — X10
| A19 — X11
g A18 |— x12
g A7 — x13
g A16 |— X14
g A15 — x15
| A4 |— X16
g A13 —Xx17
| A12 — x18
L A11 — X19
g A10 — x1A
| A09 — X1B
L A08 — Xx1C
| AO7 — X1D
L A06 — X1E
g A05 — X1F
A04 |— NC
A03 — DICOM
| A02 — ov
A0t |— ov
DCIN
1 b +2av
{ 2 —ov
3 —FG

Stabilized
power supply

24VDC(+)

Machine side

FCU8-DX230/231

ov

FG

Stabilized
power supply
24VDC(+)

ov

FG

©J33
— B20 }— X20
- B19 |— Xx21
g B18 — x22
| B17 — Xx23
| B16 — Xx24
L B15 — X25
g B14 |— X26
| B13 |— X27
S B12 |— x28
g B11 — X29
| B10 |— X2A
L B0O9 — x2B
| B08 |— Xx2C
| BO7 |— Xx2D
L BO6 — X2E
- BO5 |— X2F
B04 |— NC
BO3 |— DICOM
B02 |— +24v
BO1 |— +24v
| A20 — X30
g A19 — X31
g A18 |— x32
g A7 |— X33
g A16 |— X34
g A15 |— x35
| Al4 — X36
| A13 |— X37
| A12 |— X38
| A11 — X39
g A0 |— X3A
| A09 |— X3B
L A0S |— X3C
| AO7 |— X3D
| A06 |— X3E
| A05 |— X3F
A04 — NC
A03 — DICOM
| A02 — ov
A01 | — ov
DCIN
1 — +2av
%E 2 —ov
3 —FG
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11 Connection of Remote I/O Unit

11.6 Connecting with Machine Control Signal (FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX651)

Machine input 24 V common

Machine side

cJ31
— B20 |— X00
L B19 |— X01
g B18 — X02
g B17 — X03
L B16 — X04
- B15 — X05
g B14 — X06
L B13 |— X07
L B12 |— X08
g B11 — X09
g B10 |— X0A
| B09 — Xx0B
| B0O8 — X0C
L BO7 — XoD
g BO6 — XOE
L BO5 |— XOF
B0O4 |— NC
BO3 |— DICOM
B02 |— +24v
BOT |— +24v
| A20 — X10
L A19 — X11
g A18 |— X12
L A7 — Xx13
g A16 |— X14
] A15 — X15
| Al4 — X16
| A13 |— x17
| A12 |— x18
L A1 — Xx19
g A0 — X1A
g A09 |— X1B
L A08 — X1C
] AO7 — X1D
g A06 |— X1E
Stabilized — — A05 | — X1F
power supply A04 — NC
24VDC(+) A03 |— DICOM
ov A02 |— ov
FG A01 — ov
Stabilized DCIN
power supply
24VDC(+) 1 +24v
ov %E 2 —ov
FG 3 —FG
IB-1501612-F

FCU8-DX220/230/231/651

Stabilized
power supply

Machine side

FCU8-DX230/231

24VDC(+)
ov

FG

Stabilized
power supply

24VDC(+)

ov

FG

310

cJ33

B20 — X20
B19 — x21
B18 — X22
B17 — X23
B16 — X24
B15 [— X25
B14 — X26
B13 — X27
B12 — X28
B11 — X29
B10 — X2A
B09 |— X2B
B08 |— X2C
B0O7 |— X2D
B06 [— X2E
BO5 — X2F
B04 — NC
B03 — DICOM
B02 +24V
BO1 |— +24v
A20 |— X30
A19 — x31
A18 |— X32
A17 |— X33
A16 |— X34
A15 |— X35
A14 |— X36
A13 |— Xx37
A12 |— x38
A11 |— X39
A10 — X3A
A09 — X3B
A08 |— X3C
A07 |— X3D
A06 — X3E
A05 — X3F
A04 |— NC
A03 |— DICOM
A02 |— OV
AO1 |— oV
DCIN

11— +2av
2 +—ov
3 —FG
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11 Connection of Remote I/O Unit
11.6 Connecting with Machine Control Signal (FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX651)

Machine output: FCU8-DX220/FCU8-DX230/FCU8-DX651

Machine side FCU8-DX220/230/651 Machine side FCU8-DX230
CJ32 CJ34

—L B20 — Y00 —L— B20 |— Y20
— B19 — Y01 — 11— B19 — Y21
— +— B18 — Y02 — +— B18 (— Y22
[+ B17 |— Y03 1+ B17 |— Y23
— [+ B16 |— Y04 [+ B16 |— Y24
{1+ B15 — Y05 {1+ B15 — Y25
{1+ B14 — Y06 {1+ B14 — Y26
{1+ B13 — Y07 {1+ B13 (— Y27
— [+ B12 — Y08 — +— B12 — Y28
—+— B11 — Y09 —+— B11 — Y29
— B10 — YO0A — 11— B10 — Y2A
[+ B09 |— YOB 1 B09 |— Y2B

— [+ B08 |— YoC — [+ B08 |— Y2C

— [+ BO7 |— YOD — 1+ BO7 |— Y2D
[+ B06 |— YOE [+ B06 |— Y2E
[+ BO5 |— YOF 1+ BO5 |— Y2F

B04 — NC B04 — NC

B03 |— NC B03 — NC

B02 — +24V B02 [— +24V

BO1 |— +24V BO1 [ +24V

— [+ A20 — Y10 A20 — NC
— +— A19 — Y11 A19 — NC
[+ A18 — Y12 A18 — NC
[+ A17 — Y13 A17 — NC
— +— A16 — Y14 A16 |— NC
—+— A15 — Y15 A15 — NC
—{ +— A14 — Y16 A14 |— NC
[+ A13 — Y17 A13 — NC
— +— A12 — Y18 A12 — NC
— +— A1 — Y19 A11 |— NC
— +— A10 — Y1A A10 — NC
[+ A09 — Y1B A09 — NC

— [+ A08 — Y1C A08 — NC
—{+— A07 +— Y1D A07 — NC
—+— A06 +— Y1E A06 |— NC
—{+— A05 +— Y1F A05 — NC

A04 — NC A04 — NC

A03 — NC A03 — NC
A02 +— OV A02 — OV
A01 — OV A01 |— OV

r?;a\:\?:rlzseudpply DO r?(t)?/\ll)étzseudpply DOIN

24VDC(+) 1 — +24V 24VDC(+) 1 — +24V
ov { 2 |—ov ov %E 2 —ov
FG 3 |—FG FG — FG
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11 Connection of Remote I/O Unit

11.6 Connecting with Machine Control Signal (FCU8-DX220/FCU8-DX230/FCU8-DX231/FCU8-DX651)

Machine output: FCU8-DX231

Stabilized
power supply

24VDC(+)

ov
FG

Machine side FCU8-DX231
CJ32

—L B20 — Y00
— +— B19 — Y01
—( +— B18 — Y02
1 B17 |— Y03
1 B16 [— Y04
T 1— B15 |— Y05
1 B14 |— Y06
e B13 |— Y07
—( +— B12 — Y08
—{ +— B11 — Y09
— +— B10 — YOA
1 B09 [— YOB
1 B08 [— YOC
1 BO7 — YOD
e B06 — YOE
11— BO5 [— YOF

B04 |— NC

B03 — NC

B02 |— +24V

BO1 |— +24V

e A20 |— Y10
—( +— A19 — Y11
11— A18 |— Y12
11— A17 |— Y13
1 A16 |— Y14
e A15 — Y15
— — A14 +— Y16
| A13 — Y17
— A12 — Y18
—( +— A1l — Y19
— +— A10 — Y1A
11— A09 — Y1B
11— A08 |— Y1C
1 A07 — Y1D
| A06 — Y1E
b | AO5 — Y1F

A04 — NC

A03 — NC

A02 — OV

A01 — OV

DCIN

1 p— +24V

2 —0ov

— FG

IB-1501612-F

Stabilized
power supply

24VDC(+)

ov
FG

Machine side FCU8-DX231
CJ34

—L 1 B20 — Y20
1 B19 |— Y21
—  +— B18 (— Y22
11— B17 |— Y23
e B16 |— Y24
——1— B15 |— Y25
11— B14 |— Y26
11— B13 |— Y27
— +— B12 |— Y28
e B11 |— Y29
1 B10 |— Y2A
1 B09 |— Y2B
11— B08 |— Y2C
e BO7 |— Y2D
11— B06 |— Y2E
1 BO5 |— Y2F
B04 |— AO

B03 — NC
B02 [— +24V
BO1 [— +24V

A20 — NC

A19 — NC

A18 — NC

A17 — NC

A16 — NC

A15 — NC

[] A4 — NC
A13 — NC

A12 — NC

A11 — NC

A10 — NC

A09 +— NC

A08 — NC

A07 +— NC

A06 — NC

A05 — NC

A04 — AO*

A03 — NC

A02 — OV

A01 — OV

DCIN

1 — +24v

2 F—ov

3 —FG
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11 Connection of Remote I/O Unit
11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

11.7 Connecting with Machine Control Signal
(FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1

FCU8-DX213/213-1:

<Applicable cable> CJ35

Solid wire :0.08- 1.5mm2  FCU8-DX654/654-1:
Twisted wire :0.08- 1.5 mm? SDI

Bar terminal with insulation collar :0.25 - 0.75 mm?

Bar terminal without insulation collar : 0.25 - 1.0 mm?

<Wire mounting tool type>

Screwdriver :210-719 ECUS-DX213 / 2131 -

Manufacturer : WAGO CJ36
FCU8-DX654 / 654-1 :

<Bar terminal type> SDO

Bar terminal : 216 series

Manufacturer : WAGO

[Related items]
Connector pin assignment: "4.10 Remote I/O Unit" (CJ35/CJ36/SDI/SDO connector)

/\ CAUTION

(1) Connect the cable to the designated connector. Incorrect connections could damage the device.

(2) Do not connect or disconnect the cables between units while the power is ON.
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11 Connection of Remote I/O Unit
11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

Mounting the wire

(1) Insert a slotted screwdriver (blade width: 2.5 mm).
(2) Insert the wire and then pull the screwdriver out.

@ M

Mounting the connector

(1) Push the connector to the lock lever position.

Removing the connector

(1) Push the right and left lock levers down simultaneously.

(2) Release the lock and pull the connector out.

0%y
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11 Connection of Remote I/O Unit

11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

Machine input (wiring example 1): FCU8-DX213/FCU8-DX213-1

Stabilized
power supply

Machine side

FCU8-DX213/213-1

24VDC(+)
ov

FG

Stabilized
power supply

24VDC(+)
ov

FG

CJ35

— X00
— COMA+
— X01
— COMB+
— X02
— COMA+
— X03
— COMB+
— X04
— COMA+
— X05
— COMB+
— X06
— COMA+
— X07
— COMB+
— X08
— COMA+
— X09
— COMB+
— X0A
— COMA+
— X0B
— COMB+
— X0C
— COMA+
— X0D
— COMB+
— XOE
— COMA+
— XOF
— COMB+

— 1024VA
— IO0VA
— 1024VB
— 100VB

L— +24v
— ov
— FG

315
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11 Connection of Remote I/O Unit
11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

Machine input (wiring example 2): FCU8-DX213/FCU8-DX213-1

Machine side FCU8-DX213/213-1
cJ35
— 1 |— xo0
17 |— coma+
S g— 2 xo1
18 — comB+
T 3 — xo2
19 |— coma+
T g— 4 |— xo3
20 — comB+
S g— 5 — xo04
21— coma+
S g— 6 — x05
22 |— cowmB+
S g— 7 b— xo6
23— coma+
S — 8 — xo7
24 |— comB+
S — 9 |— xo8
25 |— comA+
S — 10— xo09
26 |— comB+
S g— 11— x0A
27— coma+
S — 12— xoB
28 |— comB+
S g— 13 |— xoc
29 — coma+
S — 14— xoD
30 — comB+
S g— 15 |— XOE
31 |— coma+
S — 16— XOF
32 |— cowmB+
Stabilized
power supply CJ36
24VDC(+) 9 | 1024vA
ov 19 |— 100vA
FG 10 |— 1024vB
1 20 — Io0vB
iliz
Eg\i:er seudpply DCIN
24VDC(+) 1 — +24v
ov { 2 —ov
FG 3 —FG
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11 Connection of Remote I/O Unit

11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

Machine output: FCU8-DX213/FCU8-DX213-1

Stabilized
power supply

24VDC(+)

Machine side

FCU8-DX213/213-1

CJ36

FAEA{AREA ARG

ov

FG

Stabilized
power supply

24VDC(+)

1

— Y00
— COMA-
— Y01
— COMB-
— Y02
— COMA-
— Y03
— COMB-
— Y04
— COMA-
— Y05
— COMB-
— Y06
— COMA-
— Y07
— COMB-

— 1024VA
— IO0VA
— 1024VB
— 100VB

ov

FG

L +24v
L ov
L FG

317

1B-1501612-F



M800VW/M80VW Series Connection and Setup Manual

11 Connection of Remote I/O Unit
11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

Safety machine input (wiring example 1): FCU8-DX654/FCU8-DX654-1

Machine side FCU8-DX654/654-1
sDI
~—— =1
: ; 1 — SX00A
= - 2 |— sxooB
17 |— COMA+
_— 18 |— COMB+
: ; 3 |— SX01A
— 4 |— sxo1B
19 |— COMA+
— 20 |— COMB+
: } 5 |— SX02A
— - : 6 |— SXx02B
21 |— COMA+
_— 22 |— COMB+
: ; 7 |— SX03A
— 8 [— sxo3B
23 |— COMA+
EEE 24 — COMB+
: ; 9 |— SX04A
— 10 |— SX04B
25 |— COMA+
— 26 |— COMB+
: ; 11 |— SX05A
— 12 |— SX05B
27 |— COMA+
— 28 |— COMB+
: } 13 |— Sx06A
— - : 14 | — SX06B
29 |— COMA+
— 30 |— COMB+
: ; 15 |— SX07A
— 16 |— SX07B
31 |— COMA+
32 |— COMB+
Stabilized sSDO
power supply
24VDC(+) 9 |— 1024vA
ov I 19 — I00VA
FG
Stabilized ~
power supply
24VDC(+) 10 |— 1024VvB
ov I 20 |— I00VB
FG
Stabilized ~ DCIN
power supply
24VDC(+) 1 |— +24v
ov { 2 —ov
FG 3 —FG
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11 Connection of Remote I/O Unit
11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

Safety machine input (wiring example 2): FCU8-DX654/FCU8-DX654-1

Machine side FCUB8-DX654/654-1
SDI
==
L 4 1 — SXO00A
:_ - _: 2 |— sxooB
17 |— COMA+
———r 18 [— COMB+
1 | 3 |— sxo1A
:_ - _: 4 |— sxo1B
19 [— COMA+
———r 20 |— COMB+
1 | 5 |— sSx02A
:_ o _: 6 |— sxo02B
21 |— COMA+
——— 22 |— COMB+
1 | 7 |— sxo3A
:_ o _: 8 |— sSxo3B
23 |— COMA+
——— 24 |— COMB+
! | 9 |— sSxo04A
:___: 10 [— SX04B
25 |— COMA+
——— 26 |— COMB+
: : 11 |— SX05A
— 12— SX05B
27 |— COMA+
——— 28 |— COMB+
: : 13 |— SX06A
— 14 [— sxo06B
29 |— COMA+
——— 30 +— COMB+
! ! 15 |— SX07A
:___: 16 [— Sxo7B
31 |— COMA+
32 |— COMB+
Stabilized spo
power supply
24VDC(+) 9 [— 1024VA
ov 19 |— IO0VA
FG
Stabilized =
power supply
24VDC(+) 10 |— 1024VB
ov 20 (— IO0VB
FG
Stabilized = DCIN
power supply
24VDC(+) 1 f— +24V
ov £ 2 |—ov
FG 3 |—FG
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11 Connection of Remote I/O Unit

11.7 Connecting with Machine Control Signal (FCU8-DX213/FCU8-DX213-1/FCU8-DX654/FCU8-DX654-1)

Safety machine output: FCU8-DX654/FCU8-DX654-1

Machine side

FCU8-DX654/654-1

Sbo
1 — SYO00A
11— COMA-
2 — SY00B
12— COMB-
3 — SYO1A
13— COMA-
4 |— SY01B
14 (— COMB-
5 — SY02A
15 — COMA-
6 — SY02B
16 (— COMB-
7 — SY03A
17 — COMA-
8 |— SY03B
18 (— COMB-
Stabilized
power supply
24VDC(+) 1: 9 [— l1024VA
ov 19 — IOOVA
FG
Stabilized =
power supply
24VDC(+) I 10 — 1024VB
ov 20 |— loovB
FG
Stabilized = DCIN
power supply
24VDC(+) 1 |— +24v
ov { 2 +—ov
FG 3 —FG
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11 Connection of Remote I/O Unit
11.8 Connecting with Safety Machine Control Signal (FCU8-DX651)

11.8 Connecting with Safety Machine Control Signal (FCU8-DX651)

/\ CAUTION

(1) Connect the cable to the designated connector. Incorrect connections could damage the device.

(2) Do not connect or disconnect the cables between units while the power is ON.

Safety DI input

Machine side FCU8-DX651

SDI1

——=1

: : A1 |— SX00A
— A2 |— sX00B
B1 |— COM+
_— B2 [— COM+
: : A3 |— SX01A
— A4 |— sSX01B
B3 [— COM+
— B4 [— COM+
: : A5 [— SX02A
— A6 |— SX02B
B5 [— COM+
— B6 [— COM+
: : A7 |— SX03A
— A8 |— sX03B
B7 |— COM+
_— B8 [— COM+
: : A9 |— SX04A
— A10 |— SX04B
B9 [— COM+
B10 |— com+

SDI2

—==1
: : A1 |— SX05A
— A2 |— SX05B
B1 [— COM+
_— B2 [— COM+
: : A3 |— SX06A
— A4 |— SX06B
B3 [— COM+
— B4 [— COM+
: : A5 [— SX07A
— A6 |— SXo07B
B5 [— COM+
B6 [— COM+
Stabilized
power supply DCIN
24VDC(+) 1 +24V
ov { 2 ov
FG 3 +— FG
DCOUT
1 M
'
3
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11 Connection of Remote I/O Unit
11.8 Connecting with Safety Machine Control Signal (FCU8-DX651)

Safety relay output

Machine side FCU8-DX651
SDO1
SYR00A DC24v
A1
E | [ SY00A
'[ SYROO0A 5 \ \ \ &r Ij —— SX08A
— (7 I
—T— SYooB
SDO2
SYRO00B
————0 A1 | —— SX08B
| =
T SYR00B
B1 . Relay Feedback
SDO1
SYRO1A]
A2
E L] [ SY01A
T SYRO1A] \ \ —— SX09A
—— SY01B
SDO2
SYR01B
f— A2 H —— SX09B
T SYR01B
B2 . Relay Feedback
SDO1
SYRO2A]
A3
E | [ SY02A
T SYRO2A] \ \ —— SXO0AA
—o0 B3
—— SY02B
SDO2
SYR02B
f— A3 | —— SXOAB
T SYR02B
B3 2 Relay Feedback
SDO1
SYRO3A|
A4
E | [ SY03A
T SYRO3A| \ \ —— SXO0BA
—o0 B4
—— SY03B
SDO2
SYRO03B
r— A4 | —— SXOBB
T SYRO03B
B4 Ha W Z Relay Feedback
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11 Connection of Remote I/O Unit
11.9 Connecting with Analog I/O Signal (FCU8-DX202)

11.9 Connecting with Analog I/O Signal (FCU8-DX202)

For the analog input/output signals, connect J221 cable to the AlO1 connector of FCU8-DX202. The analog input/output
signals are available to connect up to four points for the input, and up to one point for the output.

[Related items]
Cable connection drawing: "18.2.17 J221 Cable"
Connector pin assignment: "4.10 Remote I/O Unit" (AIO1 connector)
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11 Connection of Remote I/O Unit
11.9 Connecting with Analog I/O Signal (FCU8-DX202)

Input/output circuit

Machine side FCU8-DX202
AlO1

/\ /\ 2 AlO

f [ A
1: 12 Al1

I 11—
1: 3 A2

in ° ]
13 Al3

: (o0
7 AO

T [
\/ o

|
\ it
_f Shield |_ shatl |

Stabilized DCIN

power su
1 +24V
{ 2 ov

24VDC(+)
ov
FG

/\ CAUTION

(1) Connect the cable to the designated connector. Incorrect connections could damage the device.

(2) Do not connect or disconnect the cables between units while the power is ON.
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11 Connection of Remote I/O Unit
11.10 Connecting with Thermistor (FCU8-DX408)

11.10 Connecting with Thermistor (FCU8-DX408)

Connect the thermistor with THERMISTOR connector.
The maximum cable length is 25 m.
The recommended shield cable is "HK-SB/20276XL, black, LF 1P X 22AWG" made by Taiyo Cabletec.

Thermistor Cable with shield THERMISTOR

. —— ) rfﬁgéggggl]-#

Maximum: 25m

[Related items]
Connector pin assignment: "4.10 Remote 1/0 Unit" (THERMISTOR connector)

/\ CAUTION
(1) Connect the cable to the designated connector. Incorrect connections could damage the device.
(2) Do not connect or disconnect the cables between units while the power is ON.

(3) Use shielded cable and ground it in order to reduce noise interference.
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11 Connection of Remote I/O Unit
11.10 Connecting with Thermistor (FCU8-DX408)

Thermistor cable connecting procedure

The thermistor cable has the following configuration:

Thermistor Cable with shield THERM'SISrR connec-
—

(1) Solder the thermistor to the shield cable and cover the joint surface with the protection tube.

] |

L

Tube for protection

(2) Twist the shield of the cable or pull out the drain wire.

! [ ——

Twister shield wire
or drain wire

(3) Insert the wire into the THERMISTOR connector as follows:

| | :BﬁE

Insert

Lzey

1 pin: Twisted shield wire or drain wire
2 pin: Not connected.

3 pin: Thermistor

4 pin: Thermistor

(4) Crimp the THERMISTOR connector with pliers.
Make sure the crimp is horizontal.

IB-1501612-F 326



M800VW/M8OVW Series Connection and Setup Manual

11 Connection of Remote I/O Unit
11.10 Connecting with Thermistor (FCU8-DX408)

Connecting with thermistor: FCU8-DX408

Thermistor
[\

1]
U

Thermistor
[\

1]
\/

FCU8-DX408
CH1 | THERMISTOR
{/\] 3 Thermistor CH1
\/ 4 Thermistor CH1
Shield
1 FG
CH2 1
(/\) Thermistor CH2
\/ 4 Thermistor CH2
1 —l FG

CH12
Thermistor
|—|: (/\] (/\] O 3 Thermistor CH12
\/ \/ 4 Thermistor CH12
1 —l FG
- DCIN
Stabilized power supply
24VDC(+) 1 +24V
ov { 2 ov
FG O 3 jFG
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

There are four types of multi-analog input signals as below:

+ Voltage input signal

¢ Current input signal

¢+ Thermocouple input signal

+ Resistance temperature detector input signal

Connect these signals to Al connector.

Up to 4 points of multi-analog input signals (CH1 to CH4) can be connected.

The measurement mode (voltage measurement, current measurement, temperature (thermocouple) measurement and
temperature (resistance temperature detector) measurement) can be set for each CH.

All CHs (CH1 to CH4) are set to the voltage measurement mode when the machine is delivered.
Prepare the thermocouple, resistance temperature detector and cable with shield.

[Note]
¢+ Input the appropriate signal for the set measurement mode.

‘ Note

- Do not input the voltage when the current or temperature (thermocouple or resistance temperature detector) measure-
ment mode is set. This could result in faults of the unit. Pay close attention to the combination of the measurement
mode setting and input.

+ Running-in is required for about 10 to 15 minutes after the power is ON until the measurement value is stable.

+ Do not apply voltage or current from external devices before turning ON the power of multi-analog input unit. This may
damage the multi-analog input unit.
Turn ON the power of the multi-analog input unit and external device at the same time, or wire circuit so that the power sup-
ply of the multi-analog input unit is turned ON first.

/\ CAUTION

(1) Connect the cable to the designated connector. Incorrect connections could damage the device.

(2) Do not connect or disconnect the cables between units while the power is ON.
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

Al: DFMC1, 5/12-ST-3, 5-LR (Phoenix Contact)

<Applicable cable>

Solid wire :0.2-1.5 mm?
Twisted wire :0.2-1.5 mm?
Bar terminal with insulation collar - 0.25-0.75mm?
Bar terminal without insulation collar - 9. 25-1. 5mm?
Stripping line length 10 mm

<Wire mounting tool (driver) type>
Type
Manufacturer

1 SZS 0, 4X2, 5 VDE
: Phoenix Contact

FCU8-DX409 : Al

<Bar terminal type>

Type : Al series

Manufacturer : Phoenix Contact
<Crimp tool type>
: CRIMPFOX 6

: Phoenix Contact

Type
Manufacturer
<Recommended cable with shield material>
- HK-SB/20276XL LF
: Taiyo Cabletec

Type
Manufacturer
(Select the wire diameter from Al connector specification.)

Maximum cable length is 50 m. Line resistance is 10 Q or less, and line resistance difference is 0.1 Q or less (see below).

Connector for analog input

] J
Conducting wire A ] |
Machine L S
side Lo —
Conducting wire B M E
- Line resistance of conducting wire A and B is 10Q or less. :
- Line resistance difference between conducting wire A and B is 0.1Q or less L] L
I —]
— B
Conducting wire A L
Resistance / Conducting wire B =
temperature Conducting wire C &
detector . .
\ Conducting wire D =
- Line resistance of conducting wire A, B C and D is 10Q or less. :
- Each line resistance difference between conducting wire A, B C and D is 0.1Q or less |:"' 3

329

1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

[Mounting the wire]

(1) Push in the wire opening lever (orange) using a slotted screwdriver (blade width: 2.5 mm).
(2) Insert the wire and then pull the screwdriver out of the wire opening lever.

[Mounting the connector]
(1) Push the connector to the lock and release (LR) lever position.

L
(2) When the connector is pushed in to the end, the LR lever is applied. If the lever is loose, lift up the latch and tighten the
lever.
= ®

[Removing the connector]
(1) Push the lock and release (LR) levers down simultaneously.

5N PO

(2) After unlocking (the connector is pushed out by the LR lever and left half-inserted), pull out the connector.

(I
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

Connecting with the voltage input signal

Machine side FCUS8-DX409
Al
V+
| A\ A\ 3
XX v CH
,J7 5
Shield
L 1 [—FG
= FG
V+
| /Ay A\ 7
X v o
s .
Shield
12 —9FG
= FG
V+
| /Ay A\ 15
X L v o
s .
Shield
13 —9FG
FG
N\ 7\ V+
‘ 19
XTI L [T om
i
Shield
24 —9FG
=FG
- DCIN
Stabilized power supply
P4VDC(+) 1 +24V
ov { 2 ov
FG 3

+ Use the twisted cable with shield to reduce the influence of noise.
+ Connect the shield to FG pin of Al connector. Ground the machine side, too.
+ Do not connect or disconnect the cables between units while the power is ON.

J:G
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

Connecting with the current input signal

Machine side FCUS8-DX409
Al
| O —
X L o
’J7 5
Shield
1 M/ FG
=FG
| o
XU o2
,J, 9
Shield
12 —FG
=FG
|+
| 16
X Lo
,J7 17
Shield
13 —¢FG
=FG
|+
| 20
X o
,J7 21
Shield
24 —9FG
=FG
DCIN
Stabilized power supply
P4VDC(+) 1 +24V
ov { ov
FG 3 lFG

+ Use the twisted cable with shield to reduce the influence of noise.
+ Connect the shield to FG pin of Al connector. Ground the machine side, too.
+ Do not connect or disconnect the cables between units while the power is ON.
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

Connecting with the thermocouple input signal

FCU8-DX409
Al
Thermocouple Jay Ay 5 V+
<[] L] T s V-
\/ \/
=FG
4 CJ+
Cold junction compensation resistor G
(Pt100) N 6 CJ-
Thermocgple (/\) (/\) . v+
V-
W T °
=FG
8 CJ+
Cold junction compensation resistor G
(Pt100) N 10 CJ-
Therm?ple (/\) (/\ .5 v+
V-
7 w2
=FG
16 CJ+
Cold junction compensation resistor G
(Pt100) N 18 CJ-
Thermcgple (/\) (/\ 19 V+
V-
7 ot
=FG
20 CJ+
Cold junction compensation resistor A I
(Pt100) > 29 CJ-
» DCIN
Stabilized power supply
24VDC(+ 1 +24V
oV 2 ov
FG 3 J_FG

Cold junction

compensation Al
resistor
(Pt100) CJ+
GE CJ-
| T
i |
D —

2cm or shorter

Set the lead length 2cm or
shorter including the length to
insert to Al connector. (As a guide)

+ Connect the shield to FG pin of Al connector. Ground the thermocouple tip side, too.

+ Do not connect or disconnect the cables between units while the power is ON.

+ Keep the lead length of cold junction compensation resistors as short as possible. (2 cm or shorter as a guide)
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

Connecting with the resistance temperature detector input signal
There are 3-wire type and 4-wire type for the connecting method of resistance temperature detector.

<3-wire type>

FCU8-DX409
Al
Fay 7aY 3 A
Resistance @ ( \ ( \ B CH1
temperature 5 F—
detector \ \ / \ / 6 b
\Wi v
Shield
f 1 | FG
= FG
Jay 7 A
Resistance@ ( \ B CH2
temperature 9
detector \ \\ / 10 b
Shiel
f ield 12 4 Fa
= FG
~ 15 A
Resistance@ ( \ B CH3
temperature 17
detector \ \\ / 18 b
Shield
f 13 —* FG
L FG
~ 19 A
Resistance@ ( \ B CH4
temperature 21
detector \ \\ / 22 b
Shield
24 —¢ FG
= FG
DCIN
Stabilized power supply
24VDC(+ 1 +24V
ov { 2 ov
FG 3 lFG

¢+ Use the shield cable with shield to reduce the influence of noise.
¢+ Connect the shield to FG pin of Al connector. Ground the cold junction compensation resistor side, too.
+ Do not connect or disconnect the cables between units while the power is ON.
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)

<4-wire type> FCU8-DX409
Al
~ 7a 3 A
Resistance 4 a
temperature (3 g CH1
detector 5 b
\V \v
Shield
1+ FG
= FG
) a
Resistance 4 8
temperature @ g CH2
detector 9 b
"~ 10
Shield
ie 12 4
LG
A 15 A
Resistance 4 16 a
temperature (3 g CH3
detector 17 b
Vi 18
Shield
13 4 FG
= FG
Jay 19 A
Resistance 4 20 a
temperature 1) B Cha4
detector 21 N
\V/ 22
Shiel
ield 21 L4 Fo
LrG
DCIN
Stabilized power supply
24\V/DC(+ 1 +24V
ov { 2 oV
FG 3 J_FG

+ Use the shield cable with shield to reduce the influence of noise.
+ Connect the shield to FG pin of Al connector. Ground the cold junction compensation resistor side, too.
+ Do not connect or disconnect the cables between units while the power is ON.
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11 Connection of Remote I/O Unit
11.11 Connecting with Multi-analog Input Signal (FCU8-DX409)
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Connection of Laser I/F Unit
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12 Connection of Laser I/F Unit
12.1 Laser I/F Unit Connection System Drawing

This chapter describes the connection of the laser I/F unit and machine control signals.

12.1 Laser I/F Unit Connection System Drawing

Laser I/F unit

oo | [ 1100700071 cable () [][24vDC Stabilized
power supply
IODCIN J070/J071 cable (*) 24VDC Stabilized
power supply
RIO J210 cable () Control unit
CONA O
[ ") T[] ,
CONB Laser oscillator
CONC )

. Note

(1) The section indicated with asterisk (*) indicates cable to be wired outside the electric cabinet.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-
measure is recommended.

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermeasure.

Shield Cable

When you cannot use the shield clamp, install a ferrite core as a substitute.
<Related item>

Shield clamp fitting: "44.6.1 Shield Clamp Fitting"

Ferrite core: "44.6.2 Ferrite Core"
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12 Connection of Laser I/F Unit
12.2 Connecting with Power Supply

12.2 Connecting with Power Supply

IODCIN

et

Stabilized power supply 1

|
GDDD'LD

<

ko 24VDC(+)
o\ OV
X FG

Stabilized power supply 2

I

GDDD'LD
A/

DCIN

[Related items]
Cable connection drawing: "18.2.11 J070/J071 Cable"

Connector pin assignment: "4.11 Laser I/F Unit" (DCIN, IODCIN connector)

339
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N

o 24VDC(+)
o, 0V
X FG

T
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12 Connection of Laser I/F Unit
12.3 Connecting with Frame Ground

12.3 Connecting with Frame Ground

FG

250 series flat terminal | Frame ground

[Flat terminal type]

Flat terminal: 175021-1/175023-1
Protection cover: 174817-2
Manufacturer: TE Connectivity
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12 Connection of Laser I/F Unit
12.4 Connecting with Control Unit

12.4 Connecting with Control Unit

RIO1 or RIO2
Remote I/O 1ch
-

J210 cable b
Z|
Bjj

Occupies 1 ch
. Note

(1) Connect the J210 cable to the RIO1 or RIO2 connector of the control unit.
Check the connector position with the actual machine.

(2) Laser I/F unit occupies 1 ch of the remote 1/0. The remote I/O unit cannot be connected between the control unit and the
laser I/F unit.
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12 Connection of Laser I/F Unit
12.5 Connecting with Laser Oscillator

12.5 Connecting with Laser Oscillator

FCU8-DX522-001

>_> Laser oscillator

[Related items]
Connector pin assignment: "4.11 Laser I/F Unit" (CONA, CONB, CONC connector)

/\ CAUTION

(1) Connect the cable to the designated connector. Incorrect connections could damage the device.

(2) Do not connect or disconnect the cables between units while the power is ON.
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12 Connection of Laser I/F Unit
12.5 Connecting with Laser Oscillator

[Example connection of CONA]

Laser Laser
oscillator FCU8-DX522-001 oscillator

Output signal CONA

Intput signal

— DI15
— DI14
— DI13
— DI12
— DI11
— DI10
— DIOF
— DIOE
— DIOD
— DIOC
— DIOB
— DIOA
— DI09
— DIO8
— DIO7
— DI06
— DIO5
— DI04
— DIO03
— DI02
— DIO1
— DI0O

— +24V

Stabilized
power supply 1 IODCIN
24VDC(+) 1 —+24Vv
ov 2 —ov
FG 3 —FG
Stabilized =
power supply 2 DCIN

1 —+24v
2 —ov

24VDC(+)
oV
FG

FCU8-DX522-001

CONA

B14
A14
B13
A13

B12

A12
B11

A11

B10

A10
B9

343

— DO15
— DO14
— DO13
— DO12
— DO11
— DO10
— DOOF
— DOOE
— DOOD
— DOO0C
— DOO0B
— DOOA
— DO09
— DO08
— DOO07
— DO06
— DO05
— DO04
— DOO03
— DO02
— DOO01
— DOO00

— OV
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12 Connection of Laser I/F Unit

12.5 Connecting with Laser Oscillator

[Example connection of CONB]

Laser oscillator

Output signal

FCU8-DX522-001

Emission ON (

Non-voltage contac

input signal

[Example connection of CONC]

Laser
oscillator

output signal

Analog
input signal

IB-1501612-F

NC

NC

NC

— oV

- DO16

— DO17_IN
- DO17_OUT
- DO18_IN
- DO18_OUT
- DO19_IN
- DO19_OUT
NC

NC

—FG

— FG

FCU8-DX522-001

Analog (

— 0V

oV

ov

ov

— OV

ov
—FG

— AIO

Reserved

Reserved

Reserved

— AOO0

Reserved
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Connection of Side Memory I/F Unit
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13 Connection of Side Memory I/F Unit
13.1 Side Memory I/F Unit Connection System Drawing

The method for connecting to each unit and device from the side memory I/F unit is explained in this chapter.

. Note

(1) Side memory I/F unit is only for 19-type display unit.

13.1 Side Memory I/F Unit Connection System Drawing

Side Memory I/F Unit Personal computer unit

USB2-1
PCUSB |:|I J292 cable I|:|

13.2 Connecting with Personal Computer Unit

Connect the personal computer unit to the connector of the side memory I/F unit.

Side memory I/F unit Personal computer unit

@}
va

O]
L nnpAannAn lHAH

o~

° [@]
@]
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14 Connection of Manual Pulse Generator
14.1 Manual Pulse Generator Connection System Drawing

The method for connecting to each unit and device from the manual pulse generator is briefly explained in this chapter.

14.1 Manual Pulse Generator Connection System Drawing

Connecting to control unit (5V)

Control unit

5V manual pulse generator

|:|| J026/J027 cable (*1)I|:| AIO

Operation panel I/O unit

12V manual pulse generator

MPG

|:|| J020/J021/J022 cable (*2) I|:|

Operation panel I/O unit

5V manual pulse generator

MPG

E |:|I J023/J024/J025 cable (*2)[|

Encoder (manual pulse generator) I/F
expansion unit

5V manual pulse generator

|:II J026/J027 cable (*1 )D VPG

. Note

(1) (*1)in the figure indicates cable to be wired outside the electric cabinet, and (*2) indicates cables to be wired outside the
operation panel.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-
measure is recommended.

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermeasure.

Shield Cable

When you cannot use the shield clamp, install a ferrite core as a substitute.
<Related item>

Shield clamp fitting: "44.6.1 Shield Clamp Fitting"

Ferrite core: "44.6.2 Ferrite Core"
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14.2 Connecting with Control Unit

14.2 Connecting with Control Unit

5V manual pulse generator
No.1 (Rear view)

When connecting one 5V
manual pulse generator

J026

When connecting two 5V
manual pulse generators

o]
[ @ 0 J0ar Yyyy. /\11/
| }
k 5V manual pulse generator
(Rear view)

14.3 Connecting with Operation Panel I/0O Unit

5 V manual pulse generator (maximum cable length: 20 m)

When connecting one 5V
manual pulse generator

[ g J023
ol

5V manual pulse
generator
(Rear view)

Operation panel
I/O unit

When connecting two 5V
manual pulse generators

U‘ 1 LLLL LL L/

ﬂﬁo ) J024

NO.1
9
When connecting three
5V manual pulse o ECENS
generators FEEE /o
T — I
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14.4 Connecting with Encoder (Manual Pulse Generator) I/F Expansion Unit

12 V manual pulse generator (maximum cable length: 50 m)

When connecting one
12V manual pulse
generator

( @Uﬂ\ J020

12V manual pulse
generator
HD60C (Rear view)

Operation panel
I/O unit

When connecting two
12V manual pulse
generators

@ J021

When connecting three
12V manual pulse
generators

) J022

@L )

. Note

(1) When selecting a manual pulse generator, make sure that its case and 0 V terminal are insulated.
(2) Select 25 pulse/rev or 100 pulse/rev on the parameter screen.

14.4 Connecting with Encoder (Manual Pulse Generator) I/F Expansion Unit

5V manual pulse generator
No.1 (Rear view)

When connecting one 5V
manual pulse generator

5 J026
1]

When connecting two 5V
manual pulse generators

9 O J027 LLLY LLL)/
| F
O
5V manual pulse generator
\ (Rear view)
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15 Connection of Synchronous Feed Encoder
15.1 Synchronous Feed Encoder Connection System Drawing

The method for connecting to each unit and device from the synchronous feed encoder is explained in this chapter.

15.1 Synchronous Feed Encoder Connection System Drawing

Encoder
(manual pulse generator)
I/F expansion unit

Synchronous feed encoder

R050/R054 cabl *
|:|| cable ) I|:| ENG

. Note

(1) The section indicated with asterisk (*) indicates cable to be wired outside the electric cabinet.
Since the cable could be affected by the exogenous noise depending on the environment, the following noise counter-

measure is recommended.

Expose the cable by removing a part of the cable sheath and use the shield clamp for the exogenous noise countermea-
sure.

Shield Cable

When you cannot use the shield clamp, install a ferrite core as a substitute.
<Related items>

Shield Clamp Fittings: "44.6.1 Shield Clamp Fitting"

Ferrite Core: "44.6.2 Ferrite Core"

15.2 Connecting with Encoder (Manual Pulse Generator) I/F Expansion Unit

Synchronous feed encoder

R054 cable E
|

<Right angle>

R050 cable

LT

<Straight>
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16 Connection of Machine Operation Panel
16.1 Machine Operation Panel Connection System Drawing

This chapter briefly explains how to connect the machine operation panel manufactured by Mitsubishi Electric to each unit and
device.

16.1 Machine Operation Panel Connection System Drawing

Control unit

RIO3EXT

Stabilized power supply

J210
24vDC(+) | JO70/071
oV
FG
J121
DCOUT Emergency
DCIN v VRIOIN stop switch
) ) ©® Emestor )
OOOO&IE) ‘]i[.
CI (s D] e (2 (E () =4
o o = =5 o 5 o = o = o G460
DO0OEEEEEED |« "5“
= o & = @ 5 5. 58 = = = — (@
LI EEIEEGGIRR) (SUBP . 1@» =1
o o o = = o = = = = = o)
EEEDHEEEOE 2
EEIEEII.IIIE!IE!I-I © Mo — o
Machine operation panel (main panel) Machine operation panel (sub panel)

IB-1501612-F 354



M800VW/M8OVW Series Connection and Setup Manual
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16.2 Connecting with Power Supply

16.2 Connecting with Power Supply

Connect 24 VDC power supply (general-purpose stabilized power supply) to the main panel of the machine operation panel.

FCU8-KB921/KB922/KB923/KB924/KB925/KB926

o)

e
o

@
s

.
o 0 @©

©

[Related items]
Cable connection drawing: "18.2.11 J070/J071 Cable"

Stabilized power supply

J070/J071

Connector pin assignment: "4.16.1 Main Panels A/B (FCU8-KB921/FCU8-KB922/FCU8-KB925, FCU8-KB923/FCU8-KB924/

FCU8-KB926)" (DCIN connector)

When sharing the 24 VDC power supply with the control unit, connect a 24 VDC relay cable.

FCU8-KB921/KB922/KB923/KB924/KB925/KB926

[Related items]

Cable connection drawing: "18.2.2 G071 Cable"
Connector pin assignment: "4.16.1 Main Panels A/B (FCU8-KB921/FCU8-KB922/FCU8-KB925, FCU8-KB923/FCU8-KB924/

FCU8-KB926)" (DCOUT connector)

355
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16 Connection of Machine Operation Panel
16.3 Connecting with Frame Ground

16.3 Connecting with Frame Ground

FCU8-KB921/KB922/KB923/KB924/KB925/KB926

) - @i= I

Round terminal -
L
o @@

50|
o)

0]
o

(]
@

Frame ground

e

o
e

M4 screw

16.4 Connecting with Operation Panel I/0 Unit

Control unit

Operation panel I/O unit

A

Remote I/O unit 3ch
J210

RIOOUT Remote I/O unit 3ch
J210

[FCU8-KB921/KB922/KB923/KB924

/KB925/KB926]
5

Y °@ H
@[E

RIO occupied stations:
20 to 22 (3 stations)

When the remote I/O unit on the next stage is not relayed, connect the R2-TM terminal.

[Related items]

Cable connection drawing: "18.2.15 J210 Cable"

Connector pin assignment: "4.16.1 Main Panels A/B (FCU8-KB921/FCU8-KB922/FCU8-KB925, FCU8-KB923/FCU8-KB924/
FCUB8-KB926)" (RIOIN/RIOOUT connector)
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16.5 Connecting Emergency Stop Switch

16.5 Connecting Emergency Stop Switch

Operation panel I/O unit Machine operation panel (sub panel)
Emergency |® suestor [
121 stop switch @
=1
1o s

[

)

[Related items]
Cable connection drawing: "18.2.14 J121 Cable"
Connector pin assignment: "4.16.2 Sub Panel A (FCU8-KB931/FCU8-KB941)" (emergency stop switch)

16.6 Connecting with Sub Panel

Rapid traverse override

|

&

oo

oo,

Cutting override

[Related items]
Cable connection drawing: "18.2.6 G460 Cable"

Connector pin assignment: "4.16.1 Main Panels A/B (FCU8-KB921/FCU8-KB922/FCU8-KB925, FCU8-KB923/FCU8-KB924/
FCU8-KB926)" (SUBP connector)

Connector pin assignment: "4.16.2 Sub Panel A (FCU8-KB931/FCU8-KB941)" (rapid traverse override, cutting override,
memory protection switch)
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16.6 Connecting with Sub Panel

Wiring of rotary switch (SUBP)

Main panel A/B (FCU8-KB92x)

+5V
Sub | A (FCU8-KB931/KB941
© [SUBP] ub panel A )
X60 <k .H:'—l {>A% A Rotary Switch
'H%'j_ B03 (For cutting
feedrate override
mec = ><] F e )
o l—.l BO1 position
X62 <k T {><} B Real gray code
9 AO03
X63 Qo = l DS E
L1 A02
X64 Qc i ><] c
L1 A04
X65 Qo * <] G
+5V
<
R
%66 <],\ 0—:’—1 {>A0%} A Rotary Switch
) R (For rapid
X67 <],\ = _]. {>B% F traverse override)
'H:'_l BO5 8 position
X68 <]v R <] B Real gray code
0—:’—1 A07
X69 Qv TR IS E
A06
X6A Qn —4 P> c
- A08
X6B Qﬂ .- ><] G
w7
© g

A
El

B11

Q" i =< F  Rotary Switch
X6E Qv :E {>i:%} 5 (Spare)
X6F Qv ] H%—I {>A1§} E
X70 Qﬂ e =<l @

X71 Qv _D—i {>A%} G
T :

. Note

(1) Use the special lead wire with a connector for wiring of rotary switch.
Lead wire with a connector: ACX011-705 (7 terminals, 0.5 m) Fuji Electric
(2) A09 to 12 and B09 to 11 of SUBP are spares, so they do not need wiring.
(3) Select a rotary switch which guarantees 5 V/1 mA.
(4) Length of cables must be 0.5 m or shorter.
(5) The numbers in the above diagram do not indicate the actual device numbers.
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16.6 Connecting with Sub Panel

Wiring of other switches (SUBP)

EMG

Main panel A/B (FCU8-KB92x)

B13

+5V
< R [SUBP] Sub panel A (FCU8-KB931/KB941)
<
A13
xr2 <p r82 Ol

it
LR
X73 Qc l
LR
X74 Qo it
R
X75 Qc l
777
[EXT]
AO1

>

. Note

(1
)
©)

(4)
®)
(6)

— Memory protection switch
2 notch Key shape
2c¢ Manual return type

Switch input spare
(3 points)

Spare for signal relay

Push down switch
(For emergency stop)
Push Lock -
Turn Reset

- 2a2b contact

Wirings for memory protection switches must be directly soldered to terminals or use tab terminals (110 series).

When wiring the emergency stop switch, the crimp terminal must be fastened with thread.

For NCs whose control unit and display unit are integrated, wire the emergency stop switch directly to the EMG connector
of the control unit. (Use J121 cable.)

For a separated-type NC, wire it directly to the EMG connector of the operation panel I/O unit.

Select a rotary switch which guarantees 5 V/1 mA.
Length of cables must be 0.5 m or shorter.
The numbers in the above diagram do not indicate the actual device numbers.
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16.7 Software Interface

16.7 Software Interface

Station Nos. of the machine operation panel RIOs are fixed. Device Nos. such as switch and LED on the machine operation
panel are fixed as follows:

Channel No. No Device Function
RIO1 #1 20th station |Input: ZR5022/ZR5023 [Input] Reading switch data of the sub panel
#2 21st station  |Input: ZR5024/ZR5025 [Input] Reading key data of the main panel (55 points)

Output: ZR6024/ZR6025 [Output] LED lighting control (55 points)
#3 22nd station |Input: ZR5026/ZR5027
Output: ZR6026/ZR6027
RIO2 #1 20th station |Input: ZR5222/ZR5223 [Input] Reading switch data of the sub panel

#2 21st station  |Input: ZR5224/ZR5225 [Input] Reading key data of the main panel (55 points)
Output: ZR6224/ZR6225 [Output] LED lighting control (55 points)

#3 22nd station |Input: ZR5226/ZR5227
Output: ZR6226/ZR6227
RIO3 #1 20th station |Input: ZR5422/ZR5423 [Input] Reading switch data of the sub panel

#2 21st station  |Input: ZR5424/ZR5425 [Input] Reading key data of the main panel (55 points)
Output: ZR6424/ZR6425 [Output] LED lighting control (55 points)

#3 22nd station |Input: ZR5426/ZR5427
Output: ZR6426/ZR6427
RIO4 #1 20th station |Input: ZR5622/ZR5623 [Input] Reading switch data of the sub panel

#2 21st station  |Input: ZR5624/ZR5625 [Input] Reading key data of the main panel (55 points)
Output: ZR6624/ZR6625 [Output] LED lighting control (55 points)

#3 22nd station |Input: ZR5626/ZR5627
Output: ZR6626/ZR6627

Main panel (key switch/LED)

Main panel is equipped with 55 switches and 55 LEDs.
1/0O devices are assigned to the switches and LEDs as illustrated below.
(The numbers given in the drawing represent the positions, not the device Nos.)

Y00 Y01 Y02 Y03 Y14 Y15 Y16 Y17 Y28 Y29 Y2A
s s = s s | = s | | |
X00 X01 X02 X03 X14 X15 X16 x17 X28 xX29 X2A
Y04 Y05 Y06 Yo7 Y18 Y19 Y1A Y1B Y2Cc Y2b Y2E
= = | | = e ) s [ |
X04 X05 X06 X07 X18 X19 X1A X1B X2c X2D X2E
Y08 Y09 YOA YOB YicC YiD YiE YIF Y30 Y31 Y32
s [ ) | | s [ ) = | | = s s | |
X08 X09 XO0A XoB X1C X1D X1E X1F X30 X31 X32
Yoc YOD YOE YOF Y20 Y21 Y22 Y23 Y34 Y35 Y36
s s [ | s s s [ | s s s | |
Xoc X0D XOE XOF X20 x21 X22 X23 X34 X35 X36
Y10 Y11 Y12 Y13 Y24 Y25 Y26 Y27 Y38 Y39 Y3A
X10 X11 X12 X13 X24 X25 X26 x27 X38 X39 X3A

. Note

(1) If the stations of machine operation panel and other remote I/O unit overlap, all the connections of the overlapping sta-
tions are invalidated and cannot be used. Stations which do not overlap can be used.
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16.7 Software Interface

[Device No. of key switches]

Key switch Device Key switch Device
X00 ZR5%24[0] X20 ZR5%$26[0]
X01 ZR5$24[1] X21 ZR5$26[1]
X02 ZR5%$24(2] X22 ZR5$26(2]
X03 ZR5%$24[3] X23 ZR5%$26[3]
X04 ZR5%24[4] X24 ZR5%$26[4]
X05 ZR5%24[5] X25 ZR5%$26[5]
X06 ZR5%24[6] X26 ZR5%$26[6]
Xo7 ZR5%$24[7] X27 ZR5%$26[7]
X08 ZR5%$24[8] X28 ZR5%$26[8]
X09 ZR5%$24[9] X29 ZR5%$26[9]
X0A ZR5%$24[A] X2A ZR5%$26[A]
X0B ZR5%24[B] Not used ZR5%$26[B]
Xoc ZR5%24[C] X2C ZR5%26[C]
X0D ZR5%$24[D] X2D ZR5$26[D]
X0E ZR5$24[E] X2E ZR5$26[E]
XOF ZR5$24[F] Not used ZR5$26[F]
X10 ZR5$25[0] X30 ZR5%27[0]
X11 ZR5%25[1] X31 ZR5%27[1]
X12 ZR5$25[2] X32 ZR5$27[2]
X13 ZR5%$25[3] Not used ZR5$27[3]
X14 ZR5%$25[4] X34 ZR5$27[4]
X15 ZR5%$25[5] X35 ZR5$27[5]
X16 ZR5%25[6] X36 ZR5%27[6]
X17 ZR5%$25[7] Not used ZR5%27[7]
X18 ZR5%25[8] X38 ZR5$27(8]
X19 ZR5$25[9] X39 ZR5%$27[9]
X1A ZR5$25[A] X3A ZR5$27[A]
X1B ZR5$25[B] Not used ZR5$27[B]
X1C ZR5%25[C] Not used ZR5%$27|C]
X1D ZR5$25[D] Not used ZR5%$27[D]
X1E ZR5$25[E] Not used ZR5$27[E]
X1F ZR5$25[F] Not used ZR5$27[F]

J Note

(1) "$"in the device No. varies depending on the channel No. of RIO.
(RIO1 ="0", RIO2 = "2", RIO3 ="4")

(2) While the key switch is pressed, "1" is input in the ZR device.
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16 Connection of Machine Operation Panel
16.7 Software Interface

[Device No. of LEDs]

LED Device LED Device

Y00 ZR6$24[0] Y20 ZR6$26[0]
Y01 ZR6$24[1] Y21 ZR6$26[1]
Y02 ZR6$24[2] Y22 ZR6$26[2]
Y03 ZR6$24[3] Y23 ZR6%26[3]
Y04 ZR6%$24[4] Y24 ZR6$26[4]
Y05 ZR6%$24[5] Y25 ZR6$26[5]
Y06 ZR6$24(6] Y26 ZR6$26[6]
Y07 ZR6$24[7] Y27 ZR6%$26[7]
Y08 ZR6$24[8] Y28 ZR6%26[8]
Y09 ZR6$24[9] Y29 ZR6$26[9]
YO0A ZR6$24[A] Y2A ZR6$26[A]
YOB ZR6$24[B] Not used ZR6%26[B]
YoC ZR6$24[C] Y2C ZR6$26[C]
YOD ZR6$24[D] Y2D ZR6%$26[D]
YOE ZR6$24[E] Y2E ZR6$26[E]
YOF ZR6$24[F] Not used ZR6%26[F]
Y10 ZR6%25[0] Y30 ZR6$27[0]
Y11 ZR6$25[1] Y31 ZR6$27[1]
Y12 ZR6$25[2] Y32 ZR6$27[2]
Y13 ZR6$25[3] Not used ZR6$27[3]
Y14 ZR6$25[4] Y34 ZR6$27[4]
Y15 ZR6$25[5] Y35 ZR6%$27[5]
Y16 ZR6%25[6] Y36 ZR6$27[6]
Y17 ZR6$25[7] Not used ZR6$27[7]
Y18 ZR6$25(8] Y38 ZR6$27[8]
Y19 ZR6$25[9] Y39 ZR6$27[9]
Y1A ZR6$25[A] Y3A ZR6$27[A]
Y1B ZR6$25[B] Not used ZR6$27[B]
Y1C ZR6$25[C] Not used ZR6%$27[C]
Y1D ZR6$25[D] Not used ZR6$27[D]
Y1E ZR6$25[E] Not used ZR6$27[E]
Y1F ZR6$25[F] Not used ZR6$27[F]

J Note

(1) "$"in the device No. varies depending on the channel No. of RIO.
(RIO1 ="0", RIO2 = "2", RIO3 = "4")
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16.7 Software Interface

Sub panel

Sub panel is equipped with cutting override, rapid traverse override, memory protection switch and emergency stop switch.
Direct wiring is available for the emergency stop switch, and device numbers for the other switches are assigned as listed
below:

[Cutting override (6-bit)]

Setting value Device
ZR5$22[0] | ZR5$22[1] | ZR5$22[2] | ZR5$22[3] | ZR5$22[4] | ZR5$22[5]
0 0 0 0 0 0 0
10 1 0 0 0 0 1
20 1 1 0 0 0 0
30 0 1 0 0 0 1
40 0 1 1 0 0 0
50 1 1 1 0 0 1
60 1 0 1 0 0 0
70 0 0 1 0 0 1
80 0 0 1 1 0 0
90 1 0 1 1 0 1
100 1 1 1 1 0 0
110 0 1 1 1 0 1
120 0 1 0 1 0 0
130 1 1 0 1 0 1
140 1 0 0 1 0 0
150 0 0 0 1 0 1
160 0 0 0 1 1 0
170 1 0 0 1 1 1
180 1 1 0 1 1 0
190 0 1 0 1 1 1
200 0 1 1 1 1 0
[Rapid traverse override (6-bit)]
Setting value Device
ZR5$22[6] | ZR5$22[7] | ZR5$22[8] | ZR5$22[9] | ZR5$22[A] | ZR5$22[B]
0 0 0 0 0 0 0
10 1 0 0 0 0 1
20 1 1 0 0 0 0
30 0 1 0 0 0 1
40 0 1 1 0 0 0
50 1 1 1 0 0 1
60 1 0 1 0 0 0
70 0 0 1 0 0 1
80 0 0 1 1 0 0
90 1 0 1 1 0 1
100 1 1 1 1 0 0

[Memory protection switch (1-bit)]

) Device
Setting value
ZR5$23[2]
LOCK 0
ENABLE 1

. Note

(1) "$" in the device No. varies depending on the channel No. of RIO.
(RIO1 ="0", RIO2 = "2", RIO3 = "4")
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17 Connection of Handy Terminal
17.1 Handy Terminal Connection System Drawing

This chapter briefly explains how to connect the handy terminal to each unit and device.

17.1 Handy Terminal Connection System Drawing

[M800OVW]
Handy terminal Control unit
G430 cabl
HOST D cape D sIo
—D AlO
[M80OVW]
Handy terminal Control unit
G430 cable
HOST D D SIO

‘ Note

(1) Connect the HOST connector of the G430 cable to the grounding plate.

(2) When the handle of handy terminal is used on M80VW, connect ENC connector of G430 cable to MPG connector of the
operation panel I/O unit.
Because the pin assignment of ENC connector of G430 is different from that of MPG connector of the operation panel I/O
unit, conversion is required. The conversion cable needs to be prepared by the MTB.
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17.2 Connecting with Control Unit

17.2 Connecting with Control Unit

Connect the handy terminal to SIO connector and AlO connector (M80OVW only) of the control unit.

Also, connect the emergency stop switch (SW1), enable switch (SW2), selector switch (SW) and 24 VDC input to the control
panel terminal block.

Example connection of M80OOVW

Control unit
LI L

Handy terminal

= SIO

A=
EEFF =

AlO

G430 cable
<J

Control panel
terminal block
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17.2 Connecting with Control Unit
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18.1 Symbols for Writing Cable Drawings

18.1 Symbols for Writing Cable Drawings

¢ f : indicates twisted pair.

' - indicates the shield outer sheath.

+ I : indicates shield clamping to the grounding plate.

¢+ In the cable drawings, the partner of the twisted pair cable is given priority. Please be aware that the pin No. of the connec-
tors at both ends are not necessarily in sequential order.

+ Equivalent parts can be used for the connector, contact and wire material.

+ The tolerances of the cables provided by Mitsubishi Electric are as follows:

Cable length (mm) Tolerances (mm)
600 or shorter +30
601 to 1000 150
1001 to 5000 +100
5001 to 10000 +150
10001 to 15000 +200
15001 to 20000 +300
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18.2 Cable Relating to NC

18.2 Cable Relating to NC

18.2.1 FCUA-R050/R054 Cable

Max. cable length: 30 m
Application: Synchronous encoder - control unit

ENC
U QE@E:D FCUA-R050
FCUA-R054
ENC1
ENC1A (ENC2A) 4 |( A
ENC1A*(ENC2A*)| 14 7 N
ENC1B (ENC2B) 3 |/ C
ENC1B*(ENC2B*)| 13 R
ENC1Z (ENC2Zz) 2 |/ B
ENC1Z*(ENC2Z*)| 12 P
ov 1 |( K
7
ov 11 |/
¢
|
7
¢
+5V 10 J
i
+5V 20 7
J y
7
FG
[ENCA1] Wire material: UL1061-2464 AWG24 x 12P
Plug: 10120-3000PE Manufacturer: Oki Electric Cable

Shell: 10320-52F0-008
Manufacturer: 3M

‘ Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.
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[FCUA-RO50 cable]
Connector: MS3106B20-29S
Cable clamp: MS3057-12A
Manufacturer: ITT Cannon

[FCUA-RO54 cable]
Connector: MS3108B20-29S
Cable clamp: MS3057-12A
Manufacturer: ITT Cannon
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18 Cables
18.2 Cable Relating to NC

18.2.2 G071 Cable

Max. cable length: 1 m
Application: 24 VDC relay cable for machine operation panel

DCOUT DCIN

R 44

24V

R
24V 1 X X R: Red
GND| 2 oW W §o|eND  W:White
G | 300G G bales G: Green
Wire material: UL1264 AWG16 [DCIN]

[DCOUT]

Connector: 2-178288-3
Contact: 1-175218-5 x 3
Manufacturer: TE Connectivity

(Red, White, Green)

. Note

(1) These cables are available only when wired to a same control panel.

18.2.3 G123 Cable

Application: Cable for emergency stop release

Circuit display 1st pole

G123

_ 20mm
EMG
FG 1
EMGIN 2
+24V 3
Wire material: UL1007 AWG22 [EMG]

Connector: 50-57-9403
Contact: 0016020103
Manufacturer: MOLEX
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Connector: 2-178288-3
Contact: 1-175218-5x 3
Manufacturer: TE Connectivity
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18 Cables
18.2 Cable Relating to NC

18.2.4 G170 Cable

Max. cable length: 15 m
Application: ON/OFF switch cable (ON/OFF switch - personal computer unit)

ON/OFF
sl
N —
—
ON/OFF
LGON| 1 1=
on| 2 | 1=
oFf| 3 ‘ =
LGoFF| 4 =]
[ON/OFF] Wire material: UL1007 AWG22 Faston terminal #110 x 4
Connector: 50-57-9404 (Red, White)

Contact: 0016020103
Manufacturer: MOLEX
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18 Cables
18.2 Cable Relating to NC

18.2.5 G430 Cable

Max. cable length: 10 m
Application: For connection to handy terminal

ENC
o X
| [LOf
2
Control unit
[]j];@ Handy terminal
SIO
Cotrol panel
terminal block
ENC HOST
HA1A 8 = — 16 [ HA
HA1B 18 - - 17| HB
ov 5 i : 20 [ ov
]
FG -
SIO
RD(RXD) | 7 f 14| SD(TXD)
SD(TXD) | 17 15 | RD(RXD)
cs(cTs) | 8 i 7| RS(RTS)
RS(RTS) | 18 8| cs(cTs)
DR(DSR)| 9
ERgDTR)) 19 [
ov ,11_ 8 6 | ov
FG % 1 1| Fe
DED1 9 [ swa_c11
DCOM1 | 10| swz2_c12
DED2 f 21| swz_c21
DCOM2  (O) 22 [ swa_c22
EMG1 i 11| SW1_NC11
ECOM1  (O) 12| SW1_NC12
EMG2 f 23| swi1_Nc21
ECOM2 (O 24 [ swi_Nc22
SEL1 f 18 | swe_NO1
SCOM1  (Q) 19| swe_c1
24V 25 | 24VDC
ov | 7] 13 24VDCET))
L—r© FG
[ENC][SIO] FG terminal [HOST]
Plug: 10120-3000PE Crimp terminal: V1.25-4 Plug: CDB-25S
Shell: 10320-52F0-008 Manufacturer: JST Contact: CD-SC-221 x 21
Manufacturer: 3M Wire material: UL1061-2464 AWG18 (Green)  Manufacturer: Hirose Electric

Wire material: UL1061-2464 AWG28 x 3P Manufacturer: Oki Electric Cable
Manufacturer: Oki Electric Cable

[Control panel terminal block]

Crimp terminal: R1.25-3.5

Manufacturer: JST

Wire material: UL1061-2464 AWG24 x 8P
Manufacturer: Oki Electric Cable

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.
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18 Cables
18.2 Cable Relating to NC

18.2.6 G460 Cable
Max. cable length: 0.5 m

Application: Cable for machine operation panel (cable between main panel and sub panel)

:

SUBP

SUBP

]

(00000000000000000
Catn ]

E

[SUBP]

Connector: HIF3BA-40D-2.54C
Contact: HIF3-2428SC x 16
Manufacturer: Hirose Electric

‘ Note

1A

2A
2B

3B
4A

5A

6A
6B
7A
7B
8A

13A
13B

—
—
C=
S Rswi
=
—
0 E
= RSW2
—
—
22 swo
SW-C
SW-C
1
2
3
4
5
6
7
1
2
3
4
5
6
7
{ SW-NO
] SW-C

Wire material: UL1007 AWG24

(Red, Black)

(1) Coat the connector [SW-NO][SW-C] with an insulation.

375

[RSW1][RSW2]
1: Purple

Blue

Green
Yellow
Orange

Red

: Brown

NoahkwN

[RSW1J[RSW2]

Connector with cable: ACX011-705 x 2

Contact: 1-175218-5 x 3
Manufacturer: Fuji Electric

[SW-NOJ[SW-C]

Connector: STO-01T-110N
Manufacturer: JST
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18 Cables
18.2 Cable Relating to NC

18.2.7 J020/J021/J022 Cable

Max. cable length: 50 m
Application: Manual pulse generator cable (12 V)

MPG

i)

HA1A < HA1
HA1B | < HB1
1ch
+12V < 12V1
ov | < ov1 -
HA2A | & HA2
HA2B & HB2 2ch
+12V < 12V2
ov | < 0v2 -
HA3A | < HA3
HA3B & HB3 3ch
+12V | < 12v3
ov J 0v3 -
FG
[MPG] Wire material: UL2464 U-TKVVBS AWG24 x 6P [1ch][2ch][3ch]
Connector: 10120-3000PE Manufacturer: Tatsuta Tachii Electric Cable Crimp terminal: R1.25-3 x 12
Case: 10320-52F0-008 Manufacturer: JST
Manufacturer: 3M
Cable name 1ch 2ch 3ch
J020 cable (@)
J021 cable (@) ()
J022 cable O () (@)
O : Usable channel
Unconnectable to control unit side

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.

(2) The cables for 1ch and 2ch are compatible with F320 or F321 cable of the conventional model.

(3) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the
connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 +0.05 N-m)
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18 Cables

18.2 Cable Relating to NC

18.2.8 J023/J024/J025 Cable

Max. cable length: 20 m
Application: Manual pulse generator cable (5V)

I

HAT -

HB1

1ch
5V1

ov1 -

HA2 -

HB2

2ch

5Vv2
ov2 -

HA3
HB3

3ch

5V3
ov3 -

[SERCERCER VSR VSR VRN SR SR N IR VIR

IMPG]

Connector: 10120-3000PE

Case: 10320-52F0-008

Manufacturer: 3M

Wire material

Manufacturer: Tatsuta Tachii Electric Cable

Cable name 1ch 2ch 3ch
J023 cable o)
J024 cable o) O
J025 cable (@) (@) @)
O : Usable channel
Unconnectable to control unit side

‘ Note

: UL2464 U-TKVVBS AWG22 x 6P [1ch][2ch][3ch]
Crimp terminal: R1.25-3 x 12
Manufacturer: JST

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.

(2) The cables for 1ch and 2ch are compatible with F023 or F024 cable of the conventional model.

(3) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the
connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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18.2 Cable Relating to NC

18.2.9 J026/J027 Cable

Max. cable length: 20 m (the maximum length of the cable when connected to the control unit via other units)
Application: Manual pulse generator cable (5 V)

ol

©

(B
£

T

MPG
HA1A 8 | g HA1
HA1B | 18 < HB1 1ch
+5V | 10 | 2 5V1
ov 7 < ov1 -
HA2A | D HA2
HA2B | 17 > < HB2 2ch
+5V | 20 | J 5V2
ov | 15 & ov2 -
=
FG
[MPG] Wire material: UL2464 U-TKVVBS AWG22 x 6P [1ch][2ch]
Connector: 10120-3000PE Manufacturer: Tatsuta Tachii Electric Cable Crimp terminal: R1.25-3 x 8
Case: 10320-52F0-008 Manufacturer: JST
Manufacturer: 3M
Cable name 1ch 2ch
J026 cable (@)
J027 cable (@) (@)

O : Usable channel
Unconnectable to operation board side

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.

(2) The cables are compatible with G023 or G024 cable of the conventional model.

(3) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the
connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 +0.05 N-m)
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18.2 Cable Relating to NC

18.2.10 J030/J031 Cable

Max. cable length: 15 m (the maximum length of the cable when connected to the control unit via other units)
Application: RS-232C I/F cable

SIO

SD1(TXD1) | 12

RD1(RXD1) | 2

RS1(RTS1) | 13

cs1(cTst) | 3

ER1(DTR1) | 14

DR1(DSR1) | 4

ov 1

SD2(TXD2) | 17

RD2(RXD2) | 7

RS2(RTS2) | 18

cs2(cTs2) | 8

ER2(DTR2) | 19

DR2(DSR2) | 9

ov 1

i
SIO1
[ =S
=
S102
=
SIO1

2 | sD(TXD)

3 | RD(RXD)

4 | RS(RTS)

5 | cs(cTs)

20 | ER(DTR)

6 | DR(DSR)

7 | ov

SI02

2 | sD(TXD)

3 | RD(RXD)

4 | RS(RTS)

5 | cs(cTs)

20 | ER(DTR)

6 | DR(DSR)

7 | ov

—e

Tl
3l

[SI0]

Connector: 10120-3000PE

Case: 10320-52F0-008
Manufacturer: 3M

Wire material: 2464C BIOS-CL3-26 07P
Manufacturer: Bando Electric Wire

Cable name SI01 S102
J030 cable @)
J031 cable O (@)

O : Usable channel

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.

Connect the wound copper foil tape to GND plate of the connector.
(2) Signal names in parentheses "( )" are generally used.
(3) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the
connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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[SIO1][SI02]

Connector: CDB-25S
Contact: CD-SC-111

Lock nut: HD-LNA
Manufacturer: Hirose Electric
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18 Cables
18.2 Cable Relating to NC

18.2.11 J070/J071 Cable

Max. cable length: 15 m (J070)/20 m (J071)
Application: 24 VDC power cable

DCIN
10
T, -©
DCIN
+24v | 1 — O 30) +24V
ov| 2 L L 19 oV
FG 3 I I—D@) FG
[DCIN] [JO70 cable] Crimp terminal: R1.25-4 x 3
Connector: 2-178288-3 Wire material: 2464C BIOS-CL3-16 02C x 16AWG(26/0.26) Manufacturer: JST
Contact: 1-175218-5 Manufacturer: Bando Electric Wire

Manufacturer: TE Connectivity

[JO71 cable]
Wire material: UL2464-SB TEW 2 x 14AWG(41/0.26) LF Black x White
Manufacturer: Hitachi Metals
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18.2 Cable Relating to NC

18.2.12 J100 Cable

Max. cable length: 20 m
Application: Skip

SKIP

COM & COM
COM |  COM
SKIPO |’  SKO
SKIP1 & SK1
SKIP2 | & SK2
SKIP3 Z SK3
COM & COM
COM | 2 COM
SKIP4 | & SK4
SKIP5 5 SK5
SKIP6 | & SK6
SKIP7 7 SK7
FG
[SKIP] Wire material: UL2464 U-TKVVBS AWG24 x 6P
Connector: 10120-3000PE Manufacturer: Tatsuta Tachii Electric Cable

Case: 10320-52F0-008
Manufacturer: 3M

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.

Crimp terminal: R1.25-3.5 x 12

Manufacturer: JST

(2) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the

connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 £0.05 N-m)
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18.2 Cable Relating to NC

18.2.13 J120 Cable

Max. cable length: 30 m
Application: Emergency stop cable

f \@
| L \@
EMG
COM 3 & 24V
EMG IN 2 ><>< & EMG
it ’ R1.25-3
FG 1
[EMG] Wire material: 2464C BIOS-CL3-22 01P
Connector: 50-57-9403 Manufacturer: Bando Electric Wire
(former model number: 51030-0330)
Contact: 0016020103
(former model number: 50084-8129)
Manufacturer: MOLEX
18.2.14 J121 Cable
Max. cable length: 30 m
Application: Emergency stop cable for machine operation panel
EMG
I
{_EMG ]

EMG l Faston terminal#110
COM | 3 ><>< 0= 24V
EMG IN 2 I {1 = EMG
FG ! White
[EMG] Wire material: 2464C BIOS-CL3-22 01P
Connector: 50-57-9403 Manufacturer: Bando Electric Wire

Contact: 0016020103
Manufacturer: MOLEX
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Crimp terminal: R1.25-3 x 2
Manufacturer: JST

1=
1=

Crimp terminal: Faston terminal #110 with insu-
lating coating
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18 Cables
18.2 Cable Relating to NC

18.2.15 J210 Cable

Max. cable length: 50 m
Application: Remote 1/0 2.0 communication cable

RIO RIO
%ﬂ I ¥ | D@é
RIO RIO

TXRXD 1A 1A TXRXD
TXRXD* | 1B } 1B | TXRXD*
NC 2A 2A | NC

ov 2B 1 I 2B ov

FG 3A 3A | FG

NC 3B Drain wire Drain wire 3B NC

AWG22x2P (With shield / drain wire)

[RIO] Wire material: HK-SB/20276XL Black LF 2P x 22AWG
Connector: 1-1318119-3 Manufacturer: Taiyo Cabletec

Contact: 1318107-1
Manufacturer: TE Connectivity

. Note

(1) Use the wire material with the characteristic impedance of 110 Q.
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18 Cables
18.2 Cable Relating to NC

18.2.16 J220 Cable

Max. cable length: 30 m
Application: Analog output cable

AlO & AIO
oV | 5 AIOG
Al f & Al
ov | & AG
Al2 O A2
ov | & Al2G
Al3 | < AI3
oV & AI3G
AO0 < AOO
ov | & AOOG
AO1 < AO1
ov | & AO1G
I
FG
[AIO] Wire material: UL2464 U-TKVVBS AWG24 x 6P Crimp terminal: R1.25-3.5 x 12
Connector: 10120-3000PE Manufacturer: Tatsuta Tachii Electric Cable Manufacturer: JST

Case: 10320-52F0-008
Manufacturer: 3M

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.

(2) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the
connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 +0.05 N-m)
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18.2 Cable Relating to NC

18.2.17 J221 Cable

Max. cable length: 30 m
Application: Analog input/output cable (for remote I/O unit)

AlIO

AlO | & A0
ov 4 J AIOG
Al1 | 7 Al
ov = F AMG
Al2 | A2
ov - F  AI2G
AI3 | & A3
ov ~  AI3G
AO & AO
ov ,| & AOG
=
[AIO] Wire material: UL2464 U-TKVVBS AWG24 x 6P
Connector: 10120-3000PE Manufacturer: Tatsuta Tachii Electric Cable

Case: 10320-52F0-008
Manufacturer: 3M

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.

Crimp terminal: R1.25-3.5 x 10

Manufacturer: JST

(2) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the

connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 +0.05 N-m)
(3) FCUA-RO031 cable of the conventional models is also available to use.

(4) For FCUA-R031, AOG and AI3G share the pin #15. For J221, however, AOG uses the pin #9.
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18 Cables

18.2 Cable Relating to NC

18.2.18 J291 Cable

Max. cable length: 1 m

Application: Connection cable between personal computer unit and operation panel I/O unit

KEYUSB
=

KEYUSB
=]

[ -

[J291 L***M |

L~

KEYUSB

= |

KEYUSB

VBUS

S5STATE

ov

PON*

ov

POFF*

ov

L

[KEYUSB]
Connector: HDR-E14MAG1+
Case: HDR-E14LPN5

Manufacturer: HONDA TSUSHIN KOGYO

IB-1501612-F

L |

VBUS

S5STATE
ov

PON*

oV

POFF*
ov

1

Wire material: BIOS (AWG#30 corresponding to UL20276)-AWG30-10P
Manufacturer: Bando Electric Wire
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18 Cables
18.2 Cable Relating to NC

18.2.19 J303 Cable

Max. cable length: 50 m
Application: LAN straight cable

LAN LAN

White
orange

Orange

White
green

Green

Blue

White
blue

Double shield Shield

[LAN] Wire material: FANC-IEF-SB 24AWG x 4P
Connector: JO0O026A0165 Manufacturer: Kuramo Electric

Boot: BOOO80OF0090

Manufacturer: Japan Telegartner
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18 Cables
18.2 Cable Relating to NC

18.2.20 J350 Cable

Max. cable length: 50 m
Application: DI/DO

CJ31,CJ32,CJ33,CJ34,
CG31,CG32,CG33,CG34

[CJ31, CJ32, CJ33, CJ34, CG31, CG32, CG33, CG34]
Connector: XG4M-4030/7940-6500SC

Strain relief: XG4T-4004/3448-7940

Manufacturer: OMRON/3M

18.2.21 J351 Cable

Max. cable length: 50 m
Application: DI/DO

CJ31,CJ32,CJ33,CJ34,
CG31,CG32,CG33,CG34

[CJ31, CJ32, CJ33, CJ34, CG31, CG32, CG33, CG34]
Connector: XG4M-4030/7940-6500SC

Strain relief: XG4T-4004/3448-7940

Manufacturer: OMRON/3M

IB-1501612-F

Wire material: UL2651 AWG28x40 (FLEX-S(40)-7/0.127 7030 2651P)
Manufacturer: Oki Electric Cable

Wire material: UL2651 AWG28x40 (FLEX-S(40)-7/0.127 7030 2651P)
Manufacturer: Oki Electric Cable
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18 Cables
18.2 Cable Relating to NC

18.2.22 J460 Cable

Max. cable length: 50 m
Application: DI/DO

CJ37,CJ39
[CJ37, CJ39] Wire material: UL2651 AWG28x50 (FLEX-S(50)-7/0.127 7030 2651P)
Connector: XG4M-5030/7950-6500SC Manufacturer: Oki Electric Cable

Strain relief: XG4T-5004/3448-7950
Manufacturer: OMRON/3M

‘ Note

(1) This cable is used to connect the operation panel I/0 unit.

18.2.23 J461 Cable

Max. cable length: 50 m
Application: DI/DO

CJ37,CJ39
[CJ37, CJ39] Wire material: UL2651 AWG28x50 (FLEX-S(50)-7/0.127 7030 2651P)
Connector: XG4M-5030/7950-6500SC Manufacturer: Oki Electric Cable

Strain relief: XG4T-5004/3448-7950
Manufacturer: OMRON/3M

‘ Note

(1) This cable is used to connect the operation panel I/0 unit.
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18 Cables
18.2 Cable Relating to NC

18.2.24 R2-TM Terminator Connector

Application: Terminator for remote 1/O interface

R2-TM

TXRX| 1A

regee| 18 [
2A

ov 2B
3A

FG 3B

[R2-TM]

Connector: 1-1318119-3
Contact: 1318108-1
Manufacturer: TE Connectivity
Resistor: 110 Q 1/4 W

. Note

(1) The parts used shall be Mitsubishi Electric recommended parts, and any equivalent products that are compatible with the
specifications are acceptable.

(2) Cover the 110 Q terminator with a black insulation tube.

(3) Stamp the connector name "R2-TM" in white on the rear of the connector.
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18 Cables

18.3 Cable Relating to Drive Unit

18.3 Cable Relating to Drive Unit
18.3.1 Cable Wire and Assembly

Cable wire

The specifications of the wire used for each cable, and the machining methods are shown in this section. Mitsubishi Electric
uses the cables shown in the tables below. When manufacturing the encoder cable and battery connection cable, use the
wires shown below or equivalent products.

B Heat resistant specifications cable

Fin- Wire characteristics
Wire type ished | Sheath| No. of Conduc- With- Insulation Heat resis-
(Third-party products) |outer di-material pairs |Configuration| tive resis- | stand resistance tance tem- | Flexibility
ameter tor voltage perature
BD20288 2 100 strands/ | 40.7 Q/km
Compound 6-pair shielded Heat-re-| (0.5 mm?2)| 0.08 mm orless | 500 vAC/ 1000 70 x 10* times
cable 8.7 mm | sistant 1 min MQ/Km 105 °C or more at
Specification No. Bangishi- PVC 4 40 strands/ | 103 Q/km or more R200
17145 (*1) (0.2mm?3)| 0.08 mm or less
B General-purpose heat resistant specifications cable
Fin- Wire characteristics
Wire type ished | Sheath| No. of Conduc- With- Insulation Heat resis-
(Third-party products) |outer di-material pairs |Configuration| tive resis- | stand resistance tance tem- | Flexibility
ameter tor voltage perature
BD20032 2 100 strands/ | 40.7 Q/km
Compound 6-pair shielded (0.5 mmZ) 0.08 mm or less 4
cable 500 VAC/ 1000 . . 100 x 10
o . . .. |8.7mm PVC . MQ/km 60 °C times or more

Specification No. Bangishi- 4 40 strands/ | 103 Q/km 1 min or more £ R200
16903 (0.2 mm?2)| 0.08 mm or less 2

Revision No. 3 (*1)

(*1) Bando Electric Wire (http://www.bew.co.jp/)

‘ Note

(1) The Mitsubishi Electric standard cable is the heat-resistant cable. When the operating environment temperature is low
and bending resistance is required, use a cable with high bending specifications.

Compound 6-pair cable structure drawing

Cable core
L

L2

Conductor
Insulator

Core identification

Sheath

Mesh shield

Intervening wire

Tape

Pair No. Insulator color
L1 L2

A1 (0.5 mm?) Red White
A2 (0.5 mm?) Black White
B1 (0.2 mm?) Brown Orange
B2 (0.2 mm?) Blue Green
B3 (0.2 mm?) Purple White
B4 (0.2 mm?) Yellow White
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18.3 Cable Relating to Drive Unit

Cable assembly
Assemble the cable with the cable shield wire securely connected to the ground plate of the connector.

Core Wi([g
N Connect with a ground

plate of connector.

Shield Sheath
(external conductor)

IB-1501612-F 392



M800VW/M80VW Series Connection and Setup Manual

18 Cables

18.3 Cable Relating to Drive Unit

18.3.2 CNP2E-1 Cable

Max. cable length: 30 m

Application: Motor side PLG cable
Spindle side accuracy encoder

TS5690 cable

077

W=

[Cable connection diagram (for 15 m or less)]

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Spindle motor side connector

(TE Connectivity)

Connector: 172169-1

Contact: 170363-1(AWG26-22)
170364-1(AWG22-18)

(Note)

7 | P5(+5V)
8 LG

2 MT1

1 MT2

5 SD

6 SD*

3 RQ

4 RQ*

9 SHD

P5(+5v)| 1 ‘/ -~
e 2 . 0.5mm
MT1| 5 \(02 >
MT2| 6 =M
sp| 7 (02 -~
SD* 8 z .2mm
3
RQ | 0.2mm?
RQ*| 4 7
Case PE
grounding

(Note) For the pin "7" or "8", use the contact "170364-1".

[Cable connection diagram (for 15 m to 30 m)]

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

For the other pins, use the contact "170363-1".

Spindle motor side connector

(TE Connectivity)

Connector: 172169-1

Contact: 170363-1(AWG26-22)
170364-1(AWG22-18)

(Note)

P5(+5V)
8 |LG

2 MT1

=N

MT2

SD

SD*

RQ

A WO O

RQ*

9 SHD

/
[0.5mm
J
P5(+5V) 1 ‘/ o
.5mm
LG| 2 -
MT ° \(0 2mm?
MT2| 6 >—
sb| 7 ‘f -
* 0.2
sD 8 /{ mm
3
RQ ‘ 0.2mn?
RQ*| 4 >
Case PE
grounding

(Note) For the pin "7" or "8", use the contact "170364-1".
For the other pins, use the contact "170363-1".
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.3 CNP3EZ-2P/CNP3EZ-3P Cable

Max. cable length: 30 m
Application: Spindle side encoder cable

OSE-1024 cable
CNP3EZ-2P (Straight)

1] Il |

CNP3EZ-3P (Angle)

[Cable connection diagram (for 15 m or less)]

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Spindle motor side connector

(DDK)

Connector: D/MS3106A20-29S

D/MS3108B20-29S

Clamp: CE3057-12A-3(D240)(R1)

P5(+5v)| 1 ‘/ — ‘ H
omm
G| 2 1 . K
ABZSEL*| 10
Al 3 ‘f ~ A
A* 4 J 0.2mm N
Bl 5 ‘f c
* 0.2mm?
B 6 = R
7
Z [ 0.2mn? B
z* 8 ! ) P
)
Case . PE
grounding

[Cable connection diagram (for 15 m to 30 m)]

Spindle drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

P5(+5V)
LG

A
A*

B
B*
Zz
7+

Spindle motor side connector

(DDK)

Connector: D/MS3106A20-29S

D/MS3108B20-29S

Clamp: CE3057-12A-3(D240)(R1)

[ 0.5mm?
7
P5(+5V) | 1 ‘/ Py H
ommn
G| 2 1 - K
ABZSEL* | 10
Al 3 ‘f T A
ZMmm
A 4 > N
B 5 ‘( C
0.2mm?
B<| 6 > i R
7
Z ‘ 0.2mm? B
z* 8 } 7 } P
Case _ PE
grounding

IB-1501612-F 394
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.4 CNV2E-8P/CNV2E-9P Cable
Max. cable length: 30 m

Application: For HG/HG-H, HQ-H, HK/HK-H, HG-JR Motor side encoder cable (for D47/D48/D51/D74/G48)
Ball screw side encoder cable (OSA405ET2AS, OSA676ET2AS)

CNV2E-8P (Straight)
CNV2E-9P (Angle)

0]

B HG(-H), HQ-H Series
[Cable connection diagram (for 15 m or less)]

o Gl

¥

Drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Motor encoder/

Ball screw side encoder side connector

(DDK)

Plug: CMV1-SP10S-M2 (Straight)
CMV1-AP10S-M2 (Angle)

Contact: CMV1-#22ASC-S1

P5(+5V) 1 / 18 P5(+5V)
0.5mmn??
LG| 2 1 +—= 5 |LG
3 |CNT
BT| 9 0.2mm —4 BT
sD| 7K ‘/ - 6 |sb
. ; 0.2mm .
SD 8 > 7 |sb
1
RQ| 3 02 RQ
RQ*| 4 > 2 | RQ*
Case 3‘
grounding | PE [etommmmmmm e {10 | SHD

[Cable connection diagram (for 15 m to 30 m)]

Drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

Motor encoder/

Ball screw side encoder side connector

(DDK)

Plug: CMV1-SP10S-M2 (Straight)
CMV1-AP10S-M2 (Angle)

Contact: CMV1-#22ASC-S1

3 -
| 0.5mm?
>
P5(+5V)| 1 < 8 | P5(+5v)
‘ 0.5mm?
LG = 5 |LG
3 CNT
BT| ¢ 0.2mm? 4 BT
sp| 7 ‘/0 — 6 |sD
. 2mm .
sp*| 8 J 7 |sp
RQ| 3 ‘” o 1 |RQ
RQ* 4 > 2 RQ*
Case ! i P
grounding PE v 10 | SHD

395
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18 Cables
18.3 Cable Relating to Drive Unit

B HK(-H) Series

[Cable connection diagram (for 15 m or less)]

Drive unit side connector Motor encoder/
(3M) Ball screw side encoder side connector
Receptacle: 36210-0100PL (DDK)
Shell kit: 36310-3200-008 Plug: CMV1-SP10S-M2 (Straight)
(MOLEX) CMV1-AP10S-M2 (Angle)
Connector set: 54599-1019 Contact: CMV1-#22ASC-S1
/
| 0.5mm?
/ }
P5(+5V)| 1 « ‘ 8 | P5(+5V)
LG \ 0.5mm? | 5 LG
7 :

T 3 CNT

BT| 9 0.2mm 4 |BT

SD 7 ; ‘/ S 6 SD

« 1 .2mm «

SD 8 i 7 7 SD

RQ| 3 1 ‘ 0.2mm? ! RQ
RQ* 4 ! ~ 2 RQ*

Case ! !

grounding | PE g - 10 | SHD

[Cable connection diagram (for 15 m to 30 m)]

Drive unit side connector Motor encoder/
(3M) Ball screw side encoder side connector
Receptacle: 36210-0100PL (DDK)
Shell kit: 36310-3200-008 Plug: CMV1-SP10S-M2 (Straight)
(MOLEX) CMV1-AP10S-M2 (Angle)
Connector set: 54599-1019 Contact: CMV1-#22ASC-S1
P5(+5V) 1 = 8 P5(+5V)
0.5mm?
LG 2 T e a— 5 LG
0.2mm? 3 CNT
SD 7 ‘/ > 6 SD
" 0.2mm *
SD 8 > 7 SD
RQ| 3 - 1 | rRQ
| 0.2mm?
RQ* 4 ~ 2 RQ*
Case |
grounding PE [ 10 | SHD
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.5 MR-ENE4CBL-H-MTH Cable
Max. cable length: 30 m

Application: For HG-H1502 Motor side encoder cable (for D48/D51/D74)

i s |

[Cable connection diagram]

Drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

Motor encoder side connector
(DDK)

Plug: D/MS3106A20-29S

Clamp: CE3057-12A-3(D240)(R1)

(MOLEX)
Connector set: 54599-1019 , - —
P5(+5V) [ 1 |/ - 3 S
LG | 2 _f 0:2mm R
I
| 0.2mm?
P
I
| 0.2mm?
P
I
| 0.2mm?
P
)4
| 0.2mm?2
J
pd
| 0.2mm?
J
I
| 0.2mm?
P
I
| 0.2mm?
P
c
2
J 0.2mm M
RQ [ 3 |/ C
* 0.2mm?
RQ*| 4 — D
SD 7 |/ - A
* 0.2mm
SD 8 — B
THMA 5 |/ . K
0.2mm
THM2 6 — L
BAT 9 I F
(NC) | 10 Jo_zmmz ‘ G
Shell AN - % N

397

P5(+5V)
LG

CNT
RQ
RQ*
SD
SD*
THM1
THM2
BAT
LG
SHD
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.6 CNV2E-D Cable

Max. cable length: 30 m
Application: MDS-B-SD unit cable

1]

[Cable connection diagram]

Drive unit side connector
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(MOLEX)

Connector set: 54599-1019

MDS-B-SD unit side connector

(3M)
Connector: 10120-3000VE
Shell kit: 10320-52F0-008

P - 0.5mm?
! | 20 | P5(+5V)
7 2 11 | LG
P5(+5Vv)| 1 ‘/ 0.5mm 10 | P5(+5V)
LG 2 5 1 |LG
9 9 BAT
10 ,
RQ| 3 ¢ 0.2mm 7 |RQ
RQ*| 4 5 17 | RQ*
5
6 2
sb| 7 ¢ 0.2mm 6 |sb
SD* 8 4 16 | SD*
Case PE | oA o PE | Case
grounding grounding
18.3.7 CNV2E-HP Cable
Max. cable length: 30 m
Application: MDS-EX-HR unit cable
[Cable connection diagram]
Drive unit side connector
(3M)
Receptacle: 36210-0100PL MDS-EX-HR unit side connector
Shell kit: 36310-3200-008 (Hirose Electric)
(MOLEX) Plug: RM15WTPZ-8S(71)
Connector set: 54599-1019 Clamp: JR13WCCA-10(72)
| - 0.5mm?
! ‘ 5 | P5(+5V)
> 0.5mm? 7 |LG
P5(+5V) 1 ‘/ : 6 | P5(+5V)
LG 2 ~ 8 |LG
10 0.2mm?
RQ 3 i 1 RQ
RQ*| 4 - 2 |RQ*
5
6 2
sp| 7 ¢ 0.2mm 3 |sp
SD* 8 5 4 | SD*
Case pE L/ Lo | pg |Case
grounding grounding

IB-1501612-F
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.8 DG30 Cable

Max. cable length: 10 m
Application: Battery cable
(For drive unit - battery box, For drive unit - drive unit)

I, { ]
Drive unit side connector Drive unit side connector
(J.8.T) (J.8.T)
Connector: PAP-02V-O Connector: PHR-2-BL
Contact: SPHD-001G-P0.5 N Contact: SPH-0022GW-P0.5S
-

BT 1 0.2mm? 1 |BT
LG 2 7 2 (LG

18.3.9 G380 Cable

Max. cable length: 30 m
Application: Optical communication cable
For wiring between drive units (outside panel)
For optical communication repeater unit
Use when the cable length is 10 m or more to 30 m or less.

OPT Section with reinforced sheath OPT

[ I 0 == mm _| ‘

\ Section without reinforced sheath

OPT OPT
1 1
2 2
[OPT] Wire material: Hard clad type PCF optic cable
Connector: 1123445-1 Manufacturer: Oki Electric Cable
Manufacturer: TE Connectivity
Cables Minimum bending radius: R
2-core cable (section with reinforced sheath) 50 mm
2-core cable (section without reinforced sheath) 25 mm

. Note

(1) Binding the cables too tightly with tie-wraps could result in an increased loss or a disconnection. Use a cushioning mate-
rial such as a sponge or rubber when bundling the cables and fix so that the cables do not move. (Clamp material for ref-
erence: KITAGAWA INDUSTRIES CKN-13SP)

(2) Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the PCF cable reinforced
sheath to damage.

(3) Loop the excessive cable with twice or more than the minimum bending radius.
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.10 J395 Cable

Max. cable length: 10 m
Application: Optical communication cable

For wiring between drive units (outside panel)

For wiring between NC and drive unit

Use when wiring outside of the panel with a cable of 10 m or less.

OPT OPT
OPT OPT
1 1
2 2
[OPT] Wire material: PFDU-CL1002-22E60VT

Connector: LGP-Z0007PK
Manufacturer: HONDA TSUSHIN KOGYO

Manufacturer: TORAY

Cables Minimum bending radius: R
2-core cable (section with reinforced sheath) 50 mm
2-core cable (section without reinforced sheath) 30 mm

J Note

(1) Binding the cables too tightly with tie-wraps could result in an increased loss or a disconnection. Use a cushioning mate-
rial such as a sponge or rubber when bundling the cables and fix so that the cables do not move. (Clamp material for ref-
erence: KITAGAWA INDUSTRIES CKN-13SP)

(2) Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the POF cable to break.

(3) Loop the excessive cable with twice or more than the minimum bending radius.

IB-1501612-F
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.11 J396 Cable

Max. cable length: 10 m
Application: Optical communication cable
For wiring between drive units (inside panel)
Use when wiring inside of the panel with a cable of 10 m or less.

OPT OPT
OPT OPT

1 1

2 2
[OPT] Wire material: PFDU-CD1002-18E22T
Connector: LGP-Z0007PK Manufacturer: TORAY
Manufacturer: HONDA TSUSHIN KOGYO

Cables Minimum bending radius: R
2-core parallel cord 30 mm

‘ Note

(1) Binding the cables too tightly with tie-wraps could result in an increased loss or a disconnection. Use a cushioning mate-
rial such as a sponge or rubber when bundling the cables and fix so that the cables do not move. (Clamp material for ref-
erence: KITAGAWA INDUSTRIES CKN-13SP)

(2) Never bundle the cables with vinyl tape. The plasticizing material in the vinyl tape could cause the POF cable to break.

(3) Loop the excessive cable with twice or more than the minimum bending radius.
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.12 MR-BKS1CBL-A1-H/MR-BKS1CBL-A2-H Cable

Max. cable length: 10 m

Application: <200 V Series> Brake cable for HG96
MR-BKS1CBL-A1-H (load side angle)
MR-BKS1CBL-A2-H (reverse load side angle)

| ==

[Cable connection diagram]

Servo motor brake connector
(Japan Aviation Electronics)
Connector: JN4FT02SJ1-R
Hood, Socket insulator,
Bushing and Ground nut
Contact: ST-TMH-S-C1B-100(A534G)
Crimp tool: CT160-3TMH5B

AWG 20

B1
AWG 20

B2

18.3.13 MR-BT6V2CBL Cable

Max. cable length: 1 m
Application: Battery cable (MDS-EJ/EJH)
(drive unit - drive unit)

C \@ L]

Drive unit side connector
(J.8.7)

Connector: PAP-02V-O
Contact: SPHD-001G-P0.5

Drive unit side connector
J.8.T)

Connector: PAP-02V-O
Contact: SPHD-001G-P0.5

r‘l------------------T"I

BT 1 *—— I 1 BT
b 0.12mm2 1 1

el 2 — — 2 |e
N Y AN N
ST TTTTTTTT T
i i 1 |eT
i 0.12mm?2 | i
L i I (Wc
I -

IB-1501612-F 402

Battery unit side connector
(J.8.1)

Connector: PALR-02VF
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.14 MR-DO5UDL3M-B Cable

Max. cable length: 3 m
Application: STO cable

Se— ] [T

Drive unit side

(TE Connectivity)

Connector set: MR-DO5UDL3M-B
Yellow (Dot mark: Red) —

STO1 input pePT——————} STO1
STO2 input YT‘IV( ‘;ta — ;Ic )k >5 | sTO2
24G <2220 5 | STOCOM
TOF 1 output <==LCole g | TOF
TOF2 output <—meBotmare Back) 17 | 1oz
White (Dot mark: Red)
24V >8 | ToFcom
CN8

18.3.15 MR-PWS1CBL-A1-H/MR-PWS1CBL-A2-H Cable

Max. cable length: 10 m

Application: <200 V Series> Power cable for HG96
MR-PWS1CBL-A1-H (load side angle)
MR-PWS1CBL-A2-H (reverse load side angle)

— =m
==

[Cable connection diagram]

Servo motor power supply connector
(Japan Aviation Electronics)
Connector: JN4FT04SJ1-R
Hood, Socket insulator,
Bushing and Grand nut
Contact:  ST-TMH-S-C1B-100(A534G)
Crimp tool: CT160-3TM5B

AWG 19 (Red) U
AWG 19 (White) Vv
AWG 19 (Black) W
AWG 19 (Green/ Yellow) @

403
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18 Cables
18.3 Cable Relating to Drive Unit

18.3.16 SH21 Cable

Max. cable length: 30 m
Application: Power supply communication cable
Backup unit communication cable

CN4, CN9

i I
O 0

= =\

ov 1 1| ov
ov 11 | 1 | ov
SVTXD 2 2 | svixp
SVTXD* | 12 | 12 | SVTXD*
SVALM 3 3 | SVALM
SVALM* | 13 ] 13 | SVALM*
SVRXD 4 ‘ 4 | SVRXD
SVRXD4 | 14 14 | SVRXD4
oV 5 ‘ 5 | ov
oV 15 15 | ov

6 6

16 | 16
SVEMG 7 7 | SVEMG
SVEMG* | 17 | 17 | SVEMG*

8 8

18 | 18

9 9

19 | 19
+5V 10 10 | +5V

20 | 20

fJ Lﬁ

G Fo
[CN4, CN9] Wire material: UL20276 AWG28 x 10P Plug: 10120-3000PE
Plug: 10120-3000PE Manufacturer: Toyokuni Electric Shell: 10320-52F0-008
Shell: 10320-52F0-008 Manufacturer: 3M

Manufacturer: 3M

. Note

(1) Fold the cable shield over the sheath, and wrap copper foil tape over it.
Connect the wound copper foil tape to GND plate of the connector.

(2) When using the jackscrew M2.6-type 10320-52A0-008 for the shell, do not fasten the screws too tightly otherwise the
connector and the PCB may be damaged.
(Manufacturer recommended tightening torque: 0.20 +0.05 N-m)
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18 Cables

18.4 List of Cable Connector Sets

18.4 List of Cable Connector Sets

Type Application Package contents
FCUA-CS000 General I/O units Connector (3M) Shell kit (3M)
(For SKIP, SIO, MPG, AIO) 10120-3000PE x 2. 10320-52F0-008 x 2
005057-9403 Emergency stop connector Connector (MOLEX) Gold contact (MOLEX)
0016020103 x 3 (For EMG) 50-57-9403 x 1 0016020103 x 3
RIO2 CON Connector kit for RIO 2.0 unit Connector Contact
(TE Connectivity) (TE Connectivity)
1-1318119-3 x 2 1318107-1x 8
Connector Contact
(TE Connectivity) (TE Connectivity)
2-178288-3 x 1 1-175218-5x 3
o,
.m PP
=
=R
RIOL-CON Connector kit for laser I/F Connector Contact
(TE Connectivity) (TE Connectivity)
1-1318119-3 x 2 1318107-1x 8
Connector Contact
(TE Connectivity) (TE Connecthlty)
2-178288-3 x 2 1-175218-5x 6
o,
% PP PP
=R
FCUA-CN220 24 VDC power supply connector Connector Contact

(For DCIN)

(TE Connectivity)
2-178288-3 x 1

(TE Connectivity)
1-175218-5x 3

o,
] G
=
=R
7940-6500SC x4 |DI/DO connector Connector (3M) Strain relief (3M)

3448-7940 x 4

(for operation panel I/O unit)
(for remote 1/O unit)

7940-6500SC x 4

3448-7940 x 4

1111

005057-9404
0016020103 x 4

ON/OFF switch connector

Connector (MOLEX)
50-57-9404 x 1

Contact (MOLEX)
0016020103 x 4

SEE

405
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18 Cables

18.4 List of Cable Connector Sets

Type Application Package contents
37104-2165-000FL [THERMISTOR connector Connector (3M)
10P (For thermistor input unit) 37104-2165-000FL x 10
43 21 I
IB-1501612-F
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19 Setup Outline
19.1 Hardware Configuration

19.1 Hardware Configuration

The following shows the hardware names used in this manual.
[Example of 15-type]

(a)

(d)

(o] @] (@]
&m@m )

i

—

0 e

— (b)

O le) o
[ R @ (]
EEPERE=EEI( GI](]
AwWEHENONDOEE WEE =

AEDOEMNOMD  GEE]
e (2] () Ce) (o) (o) () () e

ONODOE = AEEG

— (e)

oE HEEM ) -2 1 i ia py

@ ®

(a) Cancel key

(b) Menu changeover key
(c) Front-side SD card I/F
(d) USB I/F

(e) [INPUT] key

IB-1501612-F
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19 Setup Outline
19.1 Hardware Configuration

[Example of 19-type]
<Display unit>

A wanse

< Memory card I/F>
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19 Setup Outline
19.1 Hardware Configuration

<Control unit>

(a) 7-segment LED
(b) Rotary switch

IB-1501612-F 410
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19 Setup Outline
19.2 Flow of Initial Setup

19.2 Flow of Initial Setup

The following flow chart shows the procedures of the initial setup.

. Note

(1) When setting up with backup files, refer to "40 Data Backup and Restoration".

/\ WARNING

Do not cancel the emergency stop before confirming the basic operation.

| Start
|

Confirming the connection between
control unit and peripheral devices
Points

Is the power supply within a specified range?

Is the power supply polarity correct?

Is the connection of the motor power cable and the encoder cable correct?

Is the grounding correct?

Setting the Hardware | Refer to section 20

Carry out the connecting and setting of drive units, batteries and remote I/O units.
Initialize the NC Internal data (SRAM).

Setting Up with
HMI Integrated Installer
Install and upgrade "Application of custom release”
with the HMI integrated installer.
If you do not need the installation, go to the next section.

Setting Up with Refer to section 22

M80/800S SETUP INSTALLER
Install the custom data (G code guidance data), start-up screen and user cycle.
If you do not need the installation, go to the next section.

Refer to section 21

| Setting the machine parameters (1) | Refer to section 23.1 to 23.2

Selecting the NC system type and displayed language.
Setting the parameters for the system specifications.

| Formatting the NC memory | Refer to section 23.2
I

| Setting the machine parameters (2) | Refer to section 23.3

| Setting the parameters for the machine specifications.

| Setting Date and Time | Refer to section 23.4

| Set the date and time on the integrated time screen.
| Sequence Program Writing | Refer to section 24
| Write the created sequence program to NC's ROM using GX Developer or GX Works2.

| Confirming the Basic Operation | Refer to section 25
| Confirm input/output of signals, alarm display and manual operation.

| Setting the Position Detection System | Refer to section 26

| Carry out the setting for establishing the reference position (zero point).
[ Setting the Stored Stroke Limit | Refer to section 27

| Set the tool entry prohibited range.

|Setting the Machine Error Compensationl Refer to section 28

Set the memory-type pitch error compensation, the memory-type relative position error
compensation, and the bidirectional pitch error compensation.

| Setting the Position Switches | Refer to section 29
| Set the position switches.

| Setting the Backash Compensation | Refer to section 30
| Set the backlash compensation and the backlash compensation II.
| Confirming the Spindle Operation | Refer to section 31

Confirm that the spindle operates properly in manual/MDI operation.
Confirm the spindle rotation speed as well.

| Setting the Handy Terminal | Refer to section 32

Input the customized data for the handy terminal.
(Note) This procedure is required only when connecting the handy terminal.

| Inputting the machining program | Refer to the Instruction Manual

| End |

411 1B-1501612-F




M800VW/M80VW Series Connection and Setup Manual

19 Setup Outline
19.2 Flow of Initial Setup

For other settings, refer to the following chapters:

¢+ 33 Deceleration Check

¢+ 34 Synchronous Control and Multiple-axis Synchronization Control
+ 35 OMR Control

+ 36 Variable Torsion Compensation

+ 37 Adjust S-analog Screen

+ 38 Device Open Parameter Screen

¢+ 39 SRAM Open Parameter Screen

¢+ 40 Data Backup and Restoration

When using the system lock, refer to "41 Appendix 1: Setting the System Lock".
When using the protection setting, refer to "42 Appendix 2: Protection Setting".

IB-1501612-F 412
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20 Setting the Hardware

20.1 Setting Drive Unit MDS-E/EH Series

20.1 Setting Drive Unit MDS-E/EH Series

20.1.1 Setting the Rotary Switch

Set the axis number with the rotary switch.

W Drive unit
1-axis 2-axis
servo drive unit servo drive unit
(MDS-E/EH-V1) (MDS-E/EH-V2)

3-axis
servo drive unit
(MDS-E/EH-V3)

L axis M axis S axis

spindle drive unit
(MDS-E/EH-SP)

4

789 789,
56 AB 56 AB
fodloridon
2o FF

A
20 o FF

789
56 AB

A
2o fF

[MDS-E/EH-V1/V2/SP, MDS-E/EH-V3/SP2 setting]

Rotary switch setting

AXIS NO.

0

1st axis

2nd axis

3rd axis

4th axis

5th axis

6th axis

7th axis

8th axis

9th axis

10th axis

11th axis

12th axis

13th axis

14th axis

15th axis

MM OlO| W > © ol N o gl B W[ =

16th axis

IB-1501612-F
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20 Setting the Hardware
20.1 Setting Drive Unit MDS-E/EH Series

B Power supply unit

Power supply unit
(MDS-E/EH-CV)

®|®|®

@°

[MDS-E/EH-CV setting]

Rotary switch setting Setting item
0 Normal setting
1t03 Setting prohibited
4 External emergency stop setting
5toF Setting prohibited

20.1.2 Setting the DIP Switch
As a standard setting, turn the all DIP switches OFF.

The switches are OFF when facing bottom as illustrated.

— S axis Setting unused axis

—— M axis Setting unused axis } \When there is unused axis for the drive unit,
set unused axis.

L axis Setting unused axis

Unused axis can be set by turning the switches ON.

/\ CAUTION

An axis set unused is not included in the functional safety.

415
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20 Setting the Hardware

20.2 Setting Drive Unit MDS-EM/EMH Series

20.2 Setting Drive Unit MDS-EM/EMH Series
20.2.1 Setting the Rotary Switch

Set the axis number with the rotary switch.

H Drive unit

Multi axis unit
(MDS-EM/EMH-SPV3)

[ e o L (o, lel 1

I nel

[MDS-EM/EMH-SPV3 setting]

. . . . . . Servo
Rotary switch setting Axis configuration Spindle Coaxis Moaxis Saxis
0 1st axis 2nd axis 3rd axis 4th axis
1 . 5th axis 6th axis 7th axis 8th axis
Spindle and 3 servo axes - - - -

2 9th axis 10th axis 11th axis 12th axis
3 13th axis 14th axis 15th axis 16th axis
4 1st axis 2nd axis 3rd axis -

5 . 5th axis 6th axis 7th axis -

Spindle and 2 servo axes . . )

6 9th axis 10th axis 11th axis -

7 13th axis 14th axis 15th axis -

8 Setting impossible - - - -

9 Setting impossible - - - -

A Setting impossible - - - -

B Setting impossible - - - -

C Setting impossible - - - -

D Setting impossible - - - -

E Setting impossible - - - -

F Setting impossible - - - -

/\ CAUTION
The axis configuration "Spindle + Servo 2 axes" is the state where the servo axis S is disabled.
Set the NC parameter (#1021) according to the axis numbers.

IB-1501612-F 416



M800VW/M80VW Series Connection and Setup Manual

20 Setting the Hardware
20.3 Setting Drive Unit MDS-EJ/EJH Series

20.3 Setting Drive Unit MDS-EJ/EJH Series
20.3.1 Setting the Rotary Switch

Set the axis number with the rotary switch.

W Drive unit
1-axis 1-axis 1-axis 2-axis servo/
servo drive unit spindle drive unit servo drive unit spindle drive unit
(MDS-EJ-V1) (MDS-EJ-SP) (MDS-EJH-V1) (MDS-EJ-V2/SP2)
BlEE . O
[m!
%E & 55789A
4 C
@0l ﬂl ED
o o]

I —
00 0/jgoooorog

9 |0 O

ijll

&) 5
q

[MDS-EJ/EJH-V1, MDS-EJ-SP setting]

Rotary switch setting AXIS NO.
0 1st axis

2nd axis

3rd axis
4th axis
5th axis
6th axis
7th axis
8th axis
9th axis
10th axis
11th axis
12th axis
13th axis
14th axis
15th axis
16th axis

MM O|O|m > o o N o g A W N =~
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20.3 Setting Drive Unit MDS-EJ/EJH Series

[MDS-EJ-V2/SP2 setting]

. . AXIS NO.

Rotary switch setting Loaxis Moaxis
0 1st axis 2nd axis
1 2nd axis 3rd axis
2 3rd axis 4th axis
3 4th axis 5th axis
4 5th axis 6th axis
5 6th axis 7th axis
6 7th axis 8th axis
7 8th axis 9th axis
8 9th axis 10th axis
9 10th axis 11th axis
A 11th axis 12th axis
B 12th axis 13th axis
C 13th axis 14th axis
D 14th axis 15th axis
E 15th axis 16th axis
F Setting prohibited

. Note

(1) As for 2-axis drive unit, one rotary switch sets the L and M axes to the consecutive axis Nos.
(2) As for 2-axis drive unit, the rotary switch setting "F" is prohibited.

20.3.2 Setting the DIP Switch
As a standard setting, turn the all DIP switches OFF.

[MDS-EJ/EJH-V1, MDS-EJ-SP setting]

The switches are OFF when facing bottom as illustrated.

e = s

Unused axis can be set
hv tiirnina the awitches ON

Setting unused axis

The switches are OFF when facing bottom as illustrated.

M axis Setting unused axis

| X X When there is unused axis for the 2-axis drive unit,
L axis Setting unused axis

} Unused axis can be set by turning the switches ON.
set unused axis.

/\ CAUTION

An axis set unused is not included in the functional safety.

IB-1501612-F
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20 Setting the Hardware
20.4 Setting Up without Connecting to the Motor/Drive Units at the Setup of Drive Unit

20.4 Setting Up without Connecting to the Motor/Drive Units at the Setup of
Drive Unit

When connecting the motor or drive unit after setting up the system, set the axis data beforehand to enable the operation
without the motor or drive unit. The following shows the procedures.

Setting Up without Connecting to the Motor

The axis detachment can be used for servo axis. The detachment function cannot be used for spindle.
(1) Set the drive unit rotary switch and "#1021 mcp_no" for the axis that is not connected to the motor.
(2) Set the parameter "#1070 axoff" to "1" for the axis that is not connected to the motor.
(3) Perform either (a) or (b).

(a) Set parameter "#8201 AX. RELEASE" to "1" for the axis that is not connected to the motor.

(b) Turn ON the control axis detach signal (Y780) for the axis that is not connected to the motor.

Setting Up without Connecting to the Drive Unit

Set the following parameters.

(1) Set"#1021 mcp_no" (for the servo axis) or "#3031 smcp_no" (for the spindle) to the axis or the spindle that is not con-
nected to the drive unit.

(2) Set the following parameters to the axis that is not connected to the drive unit.
For the servo axis: Set "#2018 no_srv" to "1".
For the spindle: Set "#3024 sout" to "0".

‘ Note

(1) After connecting to the drive unit, make sure to set "#2018 no_srv" to "0" and "#3024 sout" to "1".
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20.5 Connecting the Batteries

20.5 Connecting the Batteries
20.5.1 Control Unit Battery

/\ CAUTION

The battery is not connected when the machine is delivered. Be sure to connect the battery before starting up.

Lithium batteries in the control unit battery holder retain parameters, machining programs and other data which require
backing up at power OFF.

Battery Q6BAT
Battery cumulative data holding time |45,000 hours (At 0 to 45 °C. The life will be shorter if the temperature is high.)
Battery life Approx. 5 years (from date of battery manufacture)

W Installation procedure

(1) Check that the machine power is turned OFF. (If the power is not OFF, turn it OFF.)

(2) Confirm that the control unit LED, 7-segment display, etc., are all OFF.

(3) Open the front cover of the control unit.

(4) Fit the new battery into the battery holder.

(5) Insert the connector connected to the new battery into the BAT connector. Pay attention to the connector orientation: do
not insert backwards.

(6) Close the front cover of the control unit. At this time, confirm that the cover is closed by listening for the "click" sound
when the latch catches.

Front cover ———

Battery holder

Battery —\

—
—

Battery
connector

BAT connector

[Precautions for handling battery]

+ Do not disassemble the battery.

+ Do not place the battery in flames or water.
+ Do not pressurize and deform the battery.

¢+ This is a primary battery so do not charge it.

/\ CAUTION

Do not short-circuit, charge, overheat, incinerate or disassemble the battery.
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20.5 Connecting the Batteries

20.5.2 Servo Drive Unit Battery

‘ Note

(1) The battery connection is not necessary unless the drive unit employs absolute position detection. (Spindle drive unit
does not require the battery, because the unit does not employ absolute position detection.)

There are batteries as shown below. Refer to the drive unit's specification manual for details.

Type

MDS-BAT6V1SET

MDSBTBOX-LR2060

MR-BAT6V1SET

Installation type

Drive unit installation

Control panel installation

Drive unit installation

Hazard class

Not applicable

Not applicable

Not applicable

Number of connect-
able axes

Up to 3 axes

Up to 8 axes

Up to 3 axes

Change method

Battery option change

Battery change

Battery option change

Appearance

i I,----Built—in battery MR-BAT6V1 - -~
I e i :
] : Name plate 2CR17335A WK17 i
i ﬂjj 11-04 :
- 6V 1680mAn [ome |

E/EH o o -

Compatible

model EM - o o

EJ/EJH - o °©

[MDS-E/EH-Vx]

Connect the battery connector to the connector BTI of the drive unit.

Battery attaching part

BTA BTB
12 124
BTI — [— BTO
o O o O
I X
oo

Connect the battery box with BTI.

/Battery connector connection part magnified figure\

%
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20 Setting the Hardware
20.5 Connecting the Batteries

[MDS-EM]
Connect the battery connector to the connector BTI of the drive unit.

MR-BAT6V1SET

/ Battery connector connection part \
magnified figure

@ BTI

1) N

Connect the battery box with BTI.

- N

[MDS-EJ/EJH-Vx]
Connect the battery connector to the connector BAT of the drive unit.

Insert the plug to BAT Pull out the connector while

after installing the battery. [ / pushing the unlocking lever.

__ Slide the case of
MR-BAT6V1SET toward you
while pushing the unlocking lever.

Installation Removal
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20.5 Connecting the Batteries

B Replacing the built-in battery

MR-BAT6V1SET that reached the end of the life can be reused
by replacing the MR-BAT6V1 battery.

for MR-BAT6V1.

Tab

Open the cover while pushing the locking part.

Replace the built-in battery with a new battery

Close the cover by pushing until it is fixed
with the tab of the locking part.

423
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20.6 Connecting and Setting the Remote I/O Unit

20.6 Connecting and Setting the Remote 1/O Unit
20.6.1 Outline of the Remote 1/0 Unit

The specification varies for each remote /O unit.

Each unit has one or two rotary switch(es) that determines the unit No. and associates the unit with its device No. (with X/Y).

(13)
(14)

(20)

(15)

(13)
(14)

(21)

]
8T e e

(15)

(a7

©

(11) (10)

(12) (16)

FCU8-DX220 FCU8-DX230/DX231 FCU8-DX202 FCU8-DX213/DX213-1 | FCU8-DX654/DX654-1
) 1) . O:/(81)
. |_-(s2)
@) (s1) Ko (s1)
(s2) {19 (s2)
L —(14)
(13) (13)
| —~(19)
(14) (14)
(2) (2)
) (15) __(15) (15)
“7) (7
| -(17)
FCU8-DX651
(s1) o (1) (13) (s3) (14)(2) (15) (18)
(s2)

No. | Connector name Function No. | Connector name Function

(1) |CJ31 Machine signal input (12) |SDO2 Safety relay output

(2) |CJ32 Machine signal output (13) |RIO1 Remote 1/0 2.0 communication

(3) |CJ33 Machine signal input (14) |RIO02 Remote 1/0 2.0 communication

(4) [CJ34 Machine signal output (15) [IDCIN 24 VDC input

(5) |CJ35 Machine signal input (16) [DCOUT 24 VVDC output

(6) [CJ36 Machine signal output (17) |FG FG terminal

(7) |SDI Safety machine signal input (18) |[FG FG terminal (M4 screw)

(8) |SDO Safety machine signal output (19) |AIO1 2:2:28 g]upt;tut

(9) |SDI1 Safety DI input (20) | THERMISTOR Thermistor input

(10) |SDI2 Safety DI input (21)|Al Multi-analog input

(11) |[SDO1 Safety relay output

No.| Switch name Function

(s1) Station No. group setting switch

(s2) [STATION No. Station No. setting switch

(s3) Station No. setting switch
IB-1501612-F 424
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20.6 Connecting and Setting the Remote I/O Unit

Unit type Machine control signals that can be handled Total Number of occupied stations
Digital input signal (DI 32 points
FCU8-DX220 ‘g‘ P g (O P I 1
Digital output signal (DO) 32 points
Digital input signal (DI 64 points
FCU8-DX230 .g. P g (On P - 2
Digital output signal (DO) 48 points
Digital input signal (DI) 64 points
FCU8-DX231 Digital output signal (DO) 48 points 2
Analog output (AO) 1 point
Analog input signal (Al 4 point
FCU8-DX202 91np gna( ) pOI_nS 1
Analog output signal (AO) 1 point
Digital input signal (DI 16 points
FCU8-DX213/DX213-1 .g. P g (o) p. 1
Digital output signal (DO) 8 points
Safety digital input signal (DI 8 points
FCU8-DX654/DX654-1 y .g. P g (o) P - 2
Safety digital output signal (DO) 4 points
Digital input signal (DI) 32 points
Digital output signal (DO 32 points
FCU8-DX651 gital output signal (DO) P 3
Safety digital input signal (DI) 8 points
Safety digital output signal (DO) 4 points
FCU8-DX408 Thermistor input (THERMISTOR) 12 points 3
FCU8-DX409 Multi-analog input (Multi Al) 4 points 4

425
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20.6 Connecting and Setting the Remote I/O Unit

20.6.2 Connection and Station No. Setting on Remote I/O Unit

When connecting directly to the control unit

Control unit

Remote I/O 3ch

Remote I/O unit

Y

J210

Remote I/O 1ch

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

Y

J210

Remote I/O 2ch

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points

Y

J210

RIO4 (M800VW)
RIO4/M (M8OVW)

Remote I/O 4ch

Max. input: 2048 points
Max. output: 2048 points

Y

J210

IB-1501612-F

Max.64 stations
Max. input: 2048 points
Max. output: 2048 points
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20.6 Connecting and Setting the Remote I/O Unit

‘ Note

(1) Connect the J210 cable to the RIO1, RIO2, or RIO3 connector of the control unit.
Check the connector position with the actual machine.
(2) A remote I/O unit has two slide switches (station No. group setting switches) and one rotary switch (station No. setting
switch) for station No. setting, which link the device Nos. (with X/Y). Set the slide switches and the rotary switch as fol-

lows.
Slide switch Station No.
Rotary switch [FCU8-DX213/DX213-1/] FCU8-DX230/DX231/
U 2 DX220/DX202 DX654/DX654-1 AR AR
OFF OFF 0 1 1,2 1,2,3 1,2,3,4
2 2,3 2,3, 4 2,3,4,5
3 3,4 3,4,5 3,4,5,6
F 16 16, 17 16, 17, 18 16, 17, 18, 19
OFF ON 0 17 17,18 17,18, 19 17,18, 19, 20
1 18 18, 19 18, 19, 20 18, 19, 20, 21
2 19 19, 20 19, 20, 21 19, 20, 21, 22
F 32 32,33 32,33, 34 32,33, 34,35
ON OFF 0 33 33, 34 33,34, 35 33, 34, 35, 36
1 34 34,35 34, 35, 36 34, 35, 36, 37
2 35 35, 36 35, 36, 37 35, 36, 37, 38
F 48 48, 49 48, 49, 50 48, 49, 50, 51
ON ON 0 49 49, 50 49, 50, 51 49, 50, 51, 52
1 50 50, 51 50, 51, 52 50, 51, 52, 53
2 51 51,52 51,52, 53 51, 52, 53, 54
F 64 64, 1 64,1, 2 64,1,2,3

The station Nos. of FCU8-DX651 can be set in two ways according to the slide switch (station No. setting switch).
Set the knob to the left for the station No. setting 1 and to the right for the station No. setting 2.

Station No. setting 1

L

Station No. setting 2

=m =

Safety relay output (SYOO0B to SY03B)/
Relay feedback (SX08B to SXOBB)

Device Station No. setting 1 Station No. setting 2
DI/DO Station No. 1 Station No. 4
Safety DI (SX00A to SX07A)/ Station No. 2 Station No. 5
Safety relay output (SYOOA to SY03A)/
Relay feedback (SX08A to SXOBA)
Safety DI (SX00B to SX07B)/ Station No. 3 Station No. 6

(3) Refer to "20.6.4 PLC Device Assignment of Digital Signal (DI/DO)" for assigned device Nos.

427

1B-1501612-F



M800VW/M80VW Series Connection and Setup Manual

20 Setting the Hardware

20.6 Connecting and Setting the Remote I/O Unit

When connecting to the operation panel I/0O unit

Control unit

Operation panel I/0O unit

J| RIOZEXT J210

J210

RIO3

Remote I/O 3ch

Remote I/0O unit

Max.49 stations
Max. input: 1568 points
Max. output: 1568 points

Operation panel 1/O unit

RIO occupied stations

Extensible stations

FCU8-DX830/DX834/DX837

1to4,7to 14, 20 to 22

5,6, 15t0 19, 23 to 64

(*) The remote I/O unit can also be connected between the control unit and the operation panel I/O unit which are shown in

the figure above.

. Note

(1) Referto "20.6.4 PLC Device Assignment of Digital Signal (DI/DO)" for assigned device Nos.
(2) The maximum connectable number of remote I/O units is 32.

IB-1501612-F
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20.6 Connecting and Setting the Remote I/O Unit

20.6.3 Station No. Setting when Using Multiple Remote I/O Units

Multiple remote I/O units can be used, as long as the total number of occupied stations is 64 or less.
(When the operation panel I/0 unit is connected to the remote I/O unit, the total number must be the sum of occupied stations

for both units.)

Unit type Number of occupied stations
FCU8-DX220 1
FCU8-DX230 2
FCU8-DX231 2
FCU8-DX202 1
FCU8-DX213/ DX213-1 1
FCU8-DX654/DX654-1 2
FCU8-DX651 3
FCUB8-DX408 (*1) 3
FCU8-DX409 (*2) 4

(*1) Only one FCU8-DX408 unit can be connected in the entire system.
(*2) The maximum connectable number of FCU8-DX409 is four.

When using multiple remote 1/O units, a characteristic station No. must be set for each unit. A unit has the station No. group
setting switches and the station No. setting switch. These switches must be set to the characteristic station No. which is not
duplicate with the occupied stations of the operation panel I/O unit.

. Note

(1) The maximum connectable number of remote I/O units is 32 per channel.

When connecting directly to the control unit

B Setting example 1

Control unit

=TT

i=

L]
=

Remote I/O unit

FCU8-DX213, FCU8-DX213-1, FCU8-DX220

0, (] (] 0. 0, 0,
ol ool Bl Pl P Fee
S DS’ G S” g S G S FpeS”

68l 68\ 68l 68l 68\ 68\

1 2 3 4 5 6
BRI S S S0 SO SO
B ol Bl Bl Pl oo

gL gL gL gL gL gL

9 A B C D E

(] 0 0. 0, 0, [
é(f Ieo’ §Y /(2’> §Y /ew é& ]‘i‘»‘ é& /{,; § /e‘)
AT ALY cpf:,cﬁ EAT A EATAS EATSAS

N 581> 58> 58> 51> 58>

1 2 3 4 5 6
8@\"0/{; éJl)]é"" é(/‘?oléu) 8@‘?0/@3 éJO/e‘; 8@?0/{)
OSSO OGS MO0 SO SRS

(N 51> 591> bg\> 51> 81>

9 A B C D E
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Group1

48l 1 : OFF
2
21 OFF

—ng

. OFF
21 OFF

1: OFF
2:0N

1: OFF
2:ON
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20.6 Connecting and Setting the Remote I/O Unit

B Setting example 2

Remote I/O unit
FCU8-DX23o, FCU8-DX654, FCU8-DX654-1

Control unit

Group1
E 1:OFF

21 OFF

%%%

E=a3ti =y

:ON

2

Group3

Group4

W Setting example 3

Control unit

Safety remote I/O unit

with built-in relay

FCU8-DX651

Station No. setting 2

Station No. setting 1

===
numﬂ,”.-

430
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20.6 Connecting and Setting the Remote I/O Unit

W Setting example 4

) Multi-analog input unit
Control unit

FCU8-DX409
Group1
el 1 OFF
12
—I— 2: OFF
07 07, 075 &0
SEdR A S-S S-S
‘%ﬁ%‘” %ﬁé” ’&SR@ "3&?@"’
0 4 8 C
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20.6 Connecting and Setting the Remote I/O Unit

When connecting to the operation panel I/0O unit

Operation panel I/O unit occupies 15 stations among station No. 1 to 64.

RIO3 can occupy up to 49 stations, as shown below.

Operation panel /O unit type

Max. number of stations (RIO3 connection)

Max. number of /O points (RIO3 connection)

FCU8-DX830/DX834/DX837

49 stations

Input:1568 points, Output:1568 points

B Setting example 1

Operation panel
I/O unit

Remote I/0O unit
FCU8-DX230, FCU8-DX654, FCU8-DX654-1

Group1
E1IOFF
2: OFF
07 0/
S I S0
SR E(X)S
;96.8@ ’96‘8\?"
4 E
Group2
E1:OFF
2:ON
so:Mse:M:o:M:0:H:0:B:0:H:2:H:a:
Al B Al BRAl Bl B Bl Bl BAS
6gL gL 6gL 6gL 6gL 6gL 6gL 6gL
0 2 4 6 8 A o} E
Group3
07 07 07 507 07 07 07 507
so:ll:o:l:o-l:o:l:c:P:0:M:c:W:0:
A A B Bl BN Bl B B 1:0ON
}'58@ ’&6‘3\,% /96‘8\-% }'58@ }'68@ /5'6.8\‘% "’6‘8\-0‘ }'15‘8@
2: OFF
0 2 4 6 8 A c E
Group4
£07 507 507 507 507 507 507 £07
S I S0 Bl SO 0 B SO I 0 I SO I SO
SO MO HM:C:-H:O:-H:-0C:- N :-0:-:-0C: - -®: 1:0ON
;96.8@ &6‘8\,% }58\,% }'SBL% }'SBLQ A’é‘s\,% }58\,% }'6'8\‘%
2:0ON
0 2 4 6 8 A C E

. Note

(1) The maximum connectable number of remote I/O units is 32.

IB-1501612-F
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20.6 Connecting and Setting the Remote I/O Unit

20.6.4 PLC Device Assignment of Digital Signal (DI/DO)

The input/output signals (analog signal, DI/DO, etc.) are assigned to the PLC devices, and the digital signals (DI/DO) can be
assigned to the arbitrary PLC devices by the parameters.

Either "Fixed device assignment" which automatically assigns the signals to fixed PLC devices defined by the system or
"Arbitrary device assignment" which user can assign the signals the arbitrary PLC devices by the parameters can be selected
by setting the RIO assignment parameter "#53001 RIO dev assign" (selection of RIO device assignment method).

[Fixed device assignment] (Parameter "#53001 RIO dev assign" is set to "0".)
Settings are not required because the assignment to the fixed PLC devices are automatically performed.
Refer to "20.6.4.1 Fixed Device Assignment" for more details.

[Arbitrary device assignment] (Parameter "#53001 RIO dev assign" is set to "1".)

Set the PLC devices which are assigned to the DI/DO of each remote I/O unit station by the parameters.
Refer to "20.6.4.2 Arbitrary Device Assignment" for more details.
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20.6 Connecting and Setting the Remote I/O Unit

20.6.4.1 Fixed Device Assignment

+ By setting the parameter "#53001 RIO dev assign" to "0", the PLC device assignment method, which is to be used for input/
output of each remote I/O unit station, is the fixed device assignment.
¢+ PLC devices assigned for each remote I/O unit station at the time of the fixed device assignment are as follows:

Station No.
Channel No. 1 2 8 9 63 64

Input device X0000 X0020 X00EO ZR5000 ZR5108 |ZR5110
RIO P to X001F |to XO03F " |to XOOFF |/ZR5001 " |/ZR5109  |/ZR5111
Output device Y0000 Y0020 YOOEO ZR6000 ZR6108 |ZR6110
P to YOO1F |to YOO3F " |to YOOFF |/ZR6001 " |/ZR6109  |/ZR6111
. X0100 X0120 X01EQ ZR5200 ZR5308 |ZR5310

Input device
Rlo2 to X011F |to X013F to X01FF |/ZR5201 /ZR5309 |/ZR5311
Outout device Y0100 Y0120 YO1EO ZR6200 ZR6308 |ZR6310
P to YO11F |to YO13F " |to YO1FF |/ZR6201 T 1/ZR6309 |/ZR6311
Inbut device X0200 X0220 X02EOQ ZR5400 ZR5508 |ZR5510
RIO3 P to X021F |to X023F " |to XO02FF |/ZR5401 T |/ZR5509 |/ZR5511
Output device Y0200 Y0220 YO02EOQ ZR6400 ZR6508 |ZR6510
P to YO21F |to YO23F " |to YO2FF |/ZR6401 T |/ZR6509 |/ZR6511
Input device X0300 X0320 X03EO0 ZR5600 ZR5708 |ZR5710
RIO4 P to X031F |to X033F " |to XO3FF |/ZR5601 " |/ZR5709  |/ZR5711
Output device Y0300 Y0320 YO3EOQ ZR6600 ZR6708 |ZR6710
P to YO31F |to YO33F " |to YO3FF |/ZR6601 " |/ZR6709 |/ZR6711

. Note
(1) Do not use the input/output signals of the system-occupied stations of RIO3 and operation panel I/O unit-connected
channels.

+ A part of PLC devices assigned for each station of remote I/O units can input/output signals with PLC high speed by setting
the high-speed input/output specification parameters or R registers.
- The devices for inputting/outputting signals with PLC high speed can be set individually for the high-order and the low-
order per 16 points for DI and DO of each remote /O unit station.
- Only devices of the 1st to 8th stations for each remote I/O channel can input/output signals with PLC high speed. The
devices of the 9th to 64th stations input/output with PLC medium speed.
- The parameter and R register numbers for the high-speed input/output designation are as follows:

Station No.
Channel No. Ttod - Sto8 -

Parameter No. R register No. Parameter No. R register No.

—or High-speed input specification |#6457 R7828 low-order |#6458 R7828 high-order
High-speed output specification [#6461 R7830 low-order (#6462 R7830 high-order

RlO2 High-speed input specification |#6459 R7829 low-order #6460 R7829 high-order
High-speed output specification [#6463 R7831 low-order (#6464 R7831 high-order

RIO3 High-speed input specification |#6465 R7832 low-order #6466 R7832 high-order
High-speed output specification (#6473 R7836 low-order (#6474 R7836 high-order

v High-speed input specification |#6467 R7833 low-order (#6468 R7833 high-order
High-speed output specification (#6475 R7837 low-order (#6476 R7837 high-order

. Note

(1) The above parameters are invalid when the devices have been assigned arbitrarily.
(2) Refer to "PLC Programming Manual" for details of the setting method.
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20.6.4.2 Arbitrary Device Assignment

Parameter setting for device arbitrary assignment

+ By setting the parameter "#53001 RIO dev assign" to "1", the assignment method for PLC devices to be used for input/out-
put of each remote 1/O unit station becomes arbitrary device assignment.

+ For arbitrary device assignment, set the PLC devices for input and output to DI/DO (32 points) of each remote 1/O unit sta-
tion by the parameters. Also, set the assignment of the operation panel I/O unit.

¢+ Turn the power OFF and ON to enable arbitrary device assignment after the parameter settings.

+ Set the input/output device assignment and high-speed input/output specification by the parameters for each station of all
remote 1/O units which have DI/DO function (except safety DI/DO). If all stations have not been set, the MCP alarm (Y05) is
issued when the power is turned ON.

Parameter set No.(*1)

Name #1 #64 #65 #128 #129 #182

Target channel No. #n #53011 ... |#53641 #53651 ... |#54281 #54291 ... |#54821
Target station No. #n(*2) #53012 ... |#53642 #53652 ... |#54282 #54292 ... |#54822

DI device name #n #53013 ... |#53643 #53653 ... |#54283 #54293 ... |#54823

DI device No. #n #53014 ... |#53644 #53654 ... |#54284 #54294 ... |#54824

DO device name #n #53015 ... |#53645 #53655 ... |#54285 #54295 ... |#54825

DO device No. #n #53016 ... |#53646 #53656 ... |#54286 #54296 ... |#54826
High-speed input specification #n |#53017 ... |#53647 #53657 ... |#54287 #54297 ... |#54827
High-speed output specification #n |#53018 ... |#53648 #53658 ... |#54288 #54298 ... |#b4828

(*1) A set of RIO assignment parameters consists of eight parameters (from target channel number to high-speed output
specification) for one station.

(*2) Arbitrary device assignment cannot be performed for the system-occupied stations of RIO3 and operation panel I/0
unit-connected channels.

+ The PLC devices that are valid for arbitrary device assignment are as follows:

PLC device Word/Bit Input Output Assignable range PLC device No. format
X0000 to XO5FF
X Bit (@) - When PROFIBUS specification is added. |Hexadecimal

X400 to X5FF are unavailable.

Y0000 to YO5FF
Y Bit - @) When PROFIBUS specification is added. |Hexadecimal
Y400 to Y5FF are unavailable.

ZR5000 to ZR5999 (for input) .
ZR Word O O Decimal

ZR6000 to ZR6999 (for output)
J Note

(1) Duplication check is not performed between the PLC devices which are set with machine input/output signal other
than the remote I/0O such as CC-Link or PROFIBUS and PLC devices which are set with arbitrary device assignment.
If the PLC devices have duplicated, NC or PLC ladder cannot be carried out correctly. When using machine input/out-
put signal other than the remote 1/0, make sure to confirm that the PLC devices do not duplicate the PLC devices set
with arbitrary device assignment.

(2) Assignment cannot be performed for the devices corresponding to the system-occupied stations of RIO3. If you con-
nect the operation panel to any channel other than RIO3, assignment is also disabled for the devices corresponding to
the system-occupied stations of the said channel.

+ Even when the RIO assignment parameters are set in the remote 1/O unit stations which have the analog input/output and
safety DI/DO functions, the input/output is not carried out to the set PLC devices.

+ Up to 24 stations can be specified for high-speed input/output specification each for input and output. If 25 or more stations
are specified, the MCP alarm (Y05) is issued.
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+ High-speed input/output specification can be set by R registers below as well as the RIO assignment parameters.

Station No.
Channel No. 1to 8 9t016 | 17to24 | 25t032 | 33t0 40 | 41to 48 | 49to 56 | 57 to 64
High-speed input speci{R30544 |R30544 |R30545 |R30545 |R30546 |R30546 |[R30547 [R30547
RIO1 fication low-order |high-order |low-order |high-order low-order |high-order |low-order [high-order
High-speed output |R30560 [R30560 |R30561 |[R30561 |R30562 |R30562 |R30563 |R30563
specification low-order |high-order (low-order |high-order |low-order [high-order |low-order |high-order
High-speed input speci{R30548 |R30548 |R30549 |R30549 |R30550 |[R30550 |R30551 |R30551
RIO2 fication low-order |high-order (low-order |high-order |low-order [high-order |low-order |high-order
High-speed output [R30564 |R30564 |R30565 |R30565 |R30566 |R30566 |R30567 [R30567
specification low-order |high-order (low-order |high-order |low-order [high-order |low-order |high-order
High-speed input speci{R30552 |R30552 |R30553 |R30553 |R30554 |R30554 |[R30555 [R30555
RIO3 fication low-order |high-order (low-order |high-order |low-order [high-order |low-order |high-order
High-speed output |[R30568 |R30568 |R30569 |R30569 |R30570 |[R30570 [R30571 |R30571
specification low-order |high-order |low-order |high-order (low-order |high-order |low-order [high-order
High-speed input speci{R30556 |R30556 |R30557 |R30557 |R30558 |R30558 |[R30559 [R30559
RIO4 fication low-order |high-order |low-order |high-order low-order |high-order |low-order [high-order
High-speed output |R30572 |[R30572 |R30573 |[R30573 |R30574 |R30574 |R30575 |R30575
specification low-order |high-order (low-order |high-order |low-order [high-order |low-order |high-order

‘ Note

(1) Turn the power OFF and ON after the R register settings to enable the settings.

(2) One bit of each R register is equivalent to one station. The high-speed input/output specification can be performed by
turning ON the R register bits of the stations to be input or output with PC high speed. To output the 10th station of
RIO1 at high speed, for instance, turn bit9 of R30544 ON.

(3) High-speed input/output specification is disabled for the system-occupied stations of RIO3 and operation panel I/O
unit-connected channels.

Even when the bit6 to bitD of R30552 and R30568 are turned ON, they are invalid.

(4) The above settings are invalid with fixed device assignment.
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+ In the following cases, the MCP alarm (Y05) is issued when the power is turned ON. The number of the RIO assignment
parameter with illegal setting state is displayed.
(a) The value outside the range of setting has been set to the RIO assignment parameter (except "#53001 RIO dev
assign").

(b) Two or more stations of the target channel No. and the target station No. are set redundantly to the RIO assignment
parameters.
(Example) The power is turned ON in a state where the 1st and 2nd stations of RIO1 are set redundantly to the RIO
assignment parameters #1 to #5 as shown in the table below.
(Both the 1st and 2nd stations are connected to the NC control unit.)

Parameter set No.#n ;zr(g:atrg’::t:‘:lN'i‘.)). ;:;g:_:::tz: S:') Setting state

1 1 (#53011) 0 (#53012) RIO1 1st station is set
2 1 (#53021) 1 (#53022) RIO1 2nd station is set
3 1 (#53031) 1 (#53032) RIO1 2nd station is set
4 1 (#53041) 0 (#53042) RIO1 1st station is set
5 1 (#53051) 0 (#53052) RIO1 1st station is set
<Result>

The parameter number (53031) of "Target channel #3" is displayed on the MCP alarm (Y05). Duplication error of RIO1
2nd station is detected first because the RIO assignment parameter is checked from the top. Between the parameter set
#2 and #3 to which 2nd station of RIO1 are set, parameter set #3 which is the latter is displayed as the alarm.

(c) A PLC device outside the assignable range has been set to the RIO assignment parameter.

(d) 25 or more stations have been specified with the high-speed input or output with the RIO assignment parameters.

(e) The RIO assignment parameters have not been specified to the remote I/O unit stations with DI/DO functions (except
safety DI/DO) that are connected to NC.

(f) Two or more stations of the PLC devices are set redundantly to the RIO assignment parameters.

‘ Note

(1) However, in the following cases, the MCP alarm (Y05) is not issued even in any case of (a) to (f).
- "0" has been set to the target channel.
- Remote I/O unit with DI/DO function is not connected to the station specified with the target channel and station
number.
- The parameter "#1238 set10/bit3" is ON (the input from RIO is ignored).

(Example) The power is turned ON in a state where the X100 and X200 of the PLC device are set redundantly to the RIO
assignment parameters #1 to #5 as shown in the table below.
(All stations which has been set to the RIO assignment parameters #1 to #5 are connected to the NC control unit.)

Parameter set No.#n #r?(ll;j:r‘::;tl ?_n;li.) #n ?;:;‘:::;i::%o.) Setting state
1 X (#53013) 100 (#53014) X100 is set

2 X (#53023) 200 (#53024) X200 is set

3 X (#53033) 200 (#53034) X200 is set

4 X (#53043) 100 (#53044) X100 is set

5 X (#53053) 100 (#53054) X100 is set
<Result>

The parameter number (53034) of "DI device No. #3" is displayed on the MCP alarm (Y05). Duplication error of X200 is
detected first because the RIO assignment parameter is checked from the top. Between the parameter set #2 and #3 to
which the X200 is set, parameter set #3 which is the latter is displayed as the alarm.
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Operating parameter setting screen

[Rules for setting RIO assignment parameters]

¢

For arbitrary device assignment, assign PLC devices to all stations which are connected to the remote units with DI/DO
function. Devices can be assigned in random order for arbitrary device assignment. It is unnecessary to assign in order of
the target channels, target station numbers, PLC devices, etc.

Set the PLC device numbers after setting the PLC device names.

A setting error occurs if PLC number is input when the PLC device name is in the unset (blank) state. When a PLC device
name is changed, PLC device number of the same parameter set number is cleared to zero.

When setting the bit devices, set the DI and DO device numbers in increments of 32 points. A setting error occurs if device
number is not a multiple of 32 (20 for hexadecimal).

When setting the word devices, set the DI and DO device numbers in increments of two words (32 bits).

A setting error occurs if the device number is odd.

Set the target channels to "0" for the parameter sets which are not set for device assignment. The setting state of the
parameter sets to which "0" has been set for the target channel is not checked.

The RIO assignment parameter setting values are retained even when the fixed device assignment and arbitrary device
assignment are switched.

[RIO assignment parameter setting state check ("Device Setting Check")]

.

The RIO assignment parameter setting state can be checked without rebooting the power by setting the RIO assignment
parameter "Device Setting Check" to "1" when performing the arbitrary device assignment.

The RIO assignment parameter setting state is not checked at the fixed device assignment.

The RIO assignment parameter settings cannot be valid only by inputting "1" to "Device Setting Check". To enable the arbi-
trary device assignment, turn the power OFF and ON after the RIO assignment parameter settings.

The value of "Device Setting Check" goes back to "0" after the check for the RIO parameter setting state is completed.
The RIO assignment parameter setting state of each remote 1/O unit station with the analog input/output and safety DI/DO
functions is not checked.

The setting state of the parameter set which has been set as the station unconnected to the NC control unit is not checked.
The setting state of the parameter sets of which the target channel number has been set to "0" is not checked.
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20.6.5 Analog Input/Output Interface

+ Up to 8 channels for analog input channel and up to 4 channels for analog output channel are available. The following units
have the analog input/output function:
- Built-in AI/AO of the main body
- Al card to be inserted to the expansion slot of the main body
- Remote I/O unit with AI/AO
- Remote unit with AO
- Expansion card with AI/AO

+ When an analog voltage is input to the analog input channel, the value according to the voltage can be read out from the
file register (analog input n (Aln)).

+ When the data is set in the file register (analog output n (AOn)), the analog voltage according to the set data is output from
the analog output channel.

+ When the built-in AI/AQ is provided, the channels can be assigned to the file registers of analog input n (Aln) and analog
output n (AOn) in the ascending order of the station numbers of RIO unit corresponding to analog input/output.

+ When there is no built-in AI/AO, the channels are assigned in the ascending order of the station numbers of RIO units.
+ The relation of the analog input/output and the file register is shown below.
[PLC input signals]

When the analog voltage is input to the designated connector of the remote 1/O unit with analog input or the built-in AI/AO
of main body, the data according to the input voltage can be read out from the file register.

Channel File register Data update cycle
AIO RO Remote 1/O unit with analog input function
Al R1 1 channel is input in one PC high-speed cycle.
When one station has four channels, all channels are input completely
Al2 R2 in four PC high-speed cycles.
Al3 R3
Al R4 Built-in AI/AO of the main body
NG R5 All channels are input in one PC high-speed cycle.
All analog input of four channels are input completely in one PC high-
Al6 R6 speed cycle.
Al7 R7

[PLC output signals]
By setting data to file registers, the analog voltage can be output from the designated connector of the remote I/O unit with
analog output or the built-in AI/AO of main body.

Channel File register
A00 R200
A01 R201
A02 R202
A03 R203

+ The example of the configuration for the analog input/output and the assignment order are illustrated on the next page.
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With built-in AI/AO and expansion slot Al card

Remote I/O unit with AI/AO

& | Expansion card with AI/AO
- <> AIIAO (e)

Remote I/O unit with AI/AO

Al/AO (a)
Built-in A/AO

Al (b)
Expansion slot
Al card

RIO4

) Built-in AI/AO of the main body

) Expansion slot Al card of the main body
(c) RIO1 remote I/O unit with AI/AO

) RIO2 remote I/O unit with AI/AO

) RIO3 expansion card with AI/AO
(f) RIO3 remote /O unit with AI/AO
(g9) RIO4 remote I/O unit with AI/AO

+ Up to 8 points of the analog input channel can be used in the connection order (a) > (b) > (c) > (d) > (e) > (f) > (9).
- Use RIO1/RIO2/RIO3/RIO4 ((c) to (g)) in the ascending order of the station numbers of RIO units.
- The 9th channel and above are unavailable even when connected.

+ Up to 4 points of the analog output channel can be used in the connection order (a) > (c) > (d) > (e) > (f) > (9).

- Use RIO1/RIO2/RIO3/RIO4 ((c) to (g)) in the ascending order of the station numbers of RIO units.
- The 5th channel and above are unavailable even when connected.
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Without built-in AI/AO

Remote I/O unit with AI/AO

<———"> AlIAO (a)

Remote I/O unit with AI/AO

"> AIIAO (b)

fmmmmmemmemmemees ! Operation panel I/0 unit |
& | Expansion card with AI/AO
<——"> AIIAO(c)
RIO3

- Remote 1/0 unit with AI/AO
|

b= Blo |

RIO4

) RIO1 remote I/O unit with AI/AO
) RIO2 remote /O unit with AI/AO
(c) RIO3 expansion card with AI/AO
) RIO3 remote I/O unit with AI/AO
) RIO4 remote I/O unit with AI/AO

+ Up to 8 points of the analog input channel can be used in the connection order (a) > (b) > (c) > (d) > (e).
- Use RIO1/RIO2/RIO3/RIO4 ((b) to (e)) in the ascending order of the station numbers of RIO units.
- The 9th channel and above are unavailable even when connected.

+ Up to 4 points of analog output channel can be used in the connection order (a) > (b) > (c) > (d) > (e).

- Use RIO1/RIO2/RIO3/RIO4 ((b) to (e)) in the ascending order of the station numbers of RIO units.
- The 5th channel and above are unavailable even when connected.
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20.6.6 Thermistor Input Interface

+ By connecting the remote 1/O unit with thermistor, up to 12 points of thermistor input are available.
For details on units with the thermistor input function, refer to "4.10 Remote 1/O Unit".

+ Up to 12 points of the thermistor are detected in the ascending order of the channel No. and station No. of the remote 1/0
unit. The file registers outputting temperature information are assigned inputs (thermistor input n (TIn)) but are not assigned
to the 13th or later thermistor input. The relationship between thermistor inputs and file registers is as follows:

[PLC input signals]
Through the interface you can read the temperature sensed by a thermistor connected to the designated connector of
thermistor input-equipped remote 1/O unit.

Channel File register Data update cycle
TIO ZR13028 The thermistor voltage acquired with the thermistor input-equipped re-
T ZR13029 mote I/O unit is input after converted to a temperature value per PLC me-
T ZR13030 dium-speed cycle.
One station of remote 1/0 has 4 thermistor inputs, thus 4 PLC medium-
TI3 ZR13031 speed cycles are required for the inputs of one station.
T4 ZR13032
TI5 ZR13033
TI6 ZR13034
TI7 ZR13035
TI8 ZR13036
TI9 ZR13037
TI10 ZR13038
TIM1 ZR13039
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20.7 Initializing the NC Internal Data (SRAM)

The initialization does not affect the settings of the option parameters.

‘ Note

+ The DIP switches next to the rotary switch are for our adjustment. Do not change them after the shipment.
Normally, switches No. 1 and 2 are in the OFF state (downward).

(1) With the NC power OFF, turn the rotary switch to "7", then turn the power ON.

(2) Turn the power OFF after one of the two 7-segment LEDs (see below) displays "-" (hyphen).

M800VW/M8OVW

‘ Note

¢+ Ignore the display on the side not marked with "-" in the above 7-segment LED displays.

(3) Change the rotary switch to "C" and then turn the power ON.

(4) The 7-segment LED display will change in the sequence "08" > "00" > "01" ... "08". When it shows "0y", SRAM clear is
completed.
(it takes 8 seconds)

(5) Turn the NC power OFF.

(6) Turn the rotary switch to "0" again.

(7) Turn the power OFF and ON.
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. Note

(1) After initializing and turning the NC power ON, the IP address is initialized as follows.
<Base specification parameter>
#1934 Local IP address: 192.168.100.1
Failure to communicate with the screen may be caused by inconsistency between the parameter value and the
"C:\WINDOWS\melcfg.ini" setting value. Confirm that "C:\WINDOWS\melcfg.ini" is set as shown below.
Last line of C:\AWINDOWS\melcfg.ini

[HOSTS]
TCP1 = 192.168.100.1,683

(2) The initial screen after the initialization is displayed in English. Refer to "23.1 Selecting the NC System Type and Dis-
played Language" for additional language settings.
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Install and upgrade "Custom release applications" with HMI integrated installer.
If you do not need the installation, go to the next section.

21.1 Outline of HMI Integrated Installer

"HMI integrated installer" is a function to install and upgrade "Custom release applications" with the data in the memory card.

The integrated installer has two methods to install and upgrade the applications:

+ Starting an installer (EXE file) which has been prepared to install the applications (This method is called "Installer start
method".)

+ Copying, deleting and setting the registry of the specified file (directory) with the integrated installer to install the applica-
tions (This method is called "File copy method".)

Both methods require the following files in the memory card to install or upgrade the applications.
¢+ Installation environment for each application (EXE file, a file to copy, etc.)
+ A setting file which collects the information on installation for applications (The setting file is called "setup application list".)

21.2 Memory Card for Upgrade

The directory configuration of the memory card for the upgrade is as follows.

Drive name:\

|
F I Customlnstall ~ —ooommmo (a)

|
F Setuplstini = ========---- (b)

|

|

| |

| 2 Custom_Appl
| FIZ) Custom_App2 (c)
| :

|

|

(a) Directory for custom release applications (The name is fixed to "CustomInstall".)

(b) Setup application list for custom release applications (The name is fixed to "Setuplst.ini".)

(c) Directories in which installation environment is stored for each custom release application (Set any name). Files re-
quired for the installation are stored in the directories.
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21.3 Operation Methods

The following shows how to install the applications.

(1) Prepare the memory card which contains the installation environment for "custom release applications”. Insert the mem-
ory card into the memory card interface on front of the display unit.

(2) Enter the password on the Mainte screen.
(a) On the Mainte screen, select [Mainte] and then [Psswd input].
(b) Enter the machine tool builder password in the setting area and press the [INPUT] key.

(3) Select [HMI verup] on the Mainte screen. The [HMI verup] menu will be highlighted, and a message will appear to confirm
the PLC stop.

(4) Press[Y] orthe [INPUT] key. After PLC is stopped, HMI integrated installer will start and the screen will appear. When the
memory card contains the installation environment for "custom release applications”, names of the applications that can
be installed will be displayed in the application list.

(5) Select an application to install from the displayed application list.

(6) Select [Install start]. The [Install start] menu will be highlighted, and a message will appear to confirm the application
installation. The [Y] button shows selected.

‘ Note

¢+ If no application has been selected before [Install start] is selected, an error message will appear and [Install start] will
be unhighlighted.

(7) Press the [INPUT] key. Or touch the [Y] button which shows selected.
The installation of the selected application will be started.

‘ Note

+ If no USB keyboard is connected to the 19-type display unit, the display shows a screen keyboard. Use this keyboard
for key operation.

¢+ When the [N] button or another menu is touched, the [Install start] menu will be unhighlighted and the application will not
be installed.

¢+ While installing, all menus will be grayed out and cannot be selected.

+ All tasks except the system-related are quitted immediately before the installation of the selected application. Quit all
unnecessary tasks before starting the integrated installer.

(8) After the application has been installed, turn the power ON and OFF.
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. Note

(1) M80/800S SETUP INSTALLER is used to install custom screens and startup screen.
If you do not need the installation, go to the next section.

You can install the following data with M80/800S SETUP INSTALLER.
¢+ Custom data

- Custom screen

- PLC alarm guidance
+ Custom startup screen

An SD card is used for the installation.

Mitsubishi Electric will not provide performance guarantee and maintenance for commercially available SD card. When any of
them is to be used, careful performance check must be required by the machine tool builder.

Commercially available devices may not be compatible with Mitsubishi Electric units or suitable FA environment for
temperature- or noise-wise.
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22.1 Activate M80/800S SETUP INSTALL

ER

(1) Write the data for M80/800S SETUP INSTALLER into an SD card.

The data configuration is as illustrated below.

SD
— ] Installer
L— installer.o

— (] custom
— [ ]PLCAlarm
l: PLCAlarm_0001_jpn.htm

— (Custom screen module).o
— (Custom G code guidance data)
— config.ini
— customdef.ini

— customload.txt
— logo.jpg

— ] custom15
— ] PLCAlarm
l: PLCAlarm_0001_jpn.htm

— (Custom screen module).o
— (Custom G code guidance data)
— config.ini
— customdef.ini

— customload.txt- - - - - - - -------
— logo.jpg

— (] comm_cycle
] CTMCYCLEDATA
"] EXPANSIONCTM
] STANDARDCTM
] CUSTOMEX1
] CUSTOMEX2 - - = < = = = = o - = -
] CUSTOMEX3 - - =« <= -« oo -
"] CUSTOMEX4 - = = = = = = = = = - -
] CUSTOMEX5 < = - = == - - ==~ -

— startupscreen.bmp

— startupscreen15.bmp

(Execution file)

(Custom data folder)
(PLC alarm message folder)

(Custom screen module)

(Setting file)
(Setting file)
(Setting file)
(Logo image file)

(Custom data folder for 15-type display)
(PLC alarm message for 15-type display)

(Custom screen module for 15type display)

(Setting file for 15-type display)
(Setting file for 15-type display)
(Setting file for 15-type display)
(Logo image file)

(User cycle folder)
(Custom cycle folder)

(Expansion cycle folder)
(Standard cycle folder)

(Custom cycle folder 1)
(Custom cycle folder 2)
(Custom cycle folder 3)
(Custom cycle folder 4)
(Custom cycle folder 5)

(Start-up screen)
- (Start-up screen for 15-type display)

451

1B-1501612-F



M800VW/M8OVW Series Connection and Setup Manual

22 Setting Up with M80/800S SETUP INSTALLER
22.1 Activate M80/800S SETUP INSTALLER

[Custom data setting files]

config.ini : Setting file for registering custom screen and G code guidance folder
customdef.ini : Setting file for registering custom screens to menu and function buttons on standard screen
custom-

load. txt : Setting file for registering the object data name and load sequence

[Custom G code guidance data]
Store the custom G code guidance data in the G code guidance folder set with config.ini.

[Start-up screen]

¢+ Install the bitmap file of the initial screen to be displayed at power ON.

+ Select "24-bit color" for colors. (Displayed by reducing to 16-bit color (RGB565).)
For an 8.4-type display unit or a 10.4-type display unit, select "640 * 440". For a 15-type display unit, select "1024 *
728"

+ Name the startup screen file "startupscreen.bmp" for an 8.4-type display unit or a 10.4-type display unit, or "startup-
screen15.bmp" for a 15-type display unit.

[User cycle]
For details of user cycle, refer to "M800V/M80V Series Interactive Cycle Insertion (Customization) Specification manual".

[Data storage capacity]
Storage capacity of the installation data is as follows:

Install data Data storage size General description
Custom data (*1) Less than 12 MB Size on disk
User cycle (*2) Less than 30 MB
APLC C language module (aplc.o) 120 KB or less Module size

(*1) For custom screen module, the capacity limit is up to 6 MB.
(*2) Storage capacity is calculated on built-in memory; thus, it may be different from the data size on installation medium.
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(2) Insertan SD card of the M80/800S SETUP INSTALLER into the front-side SD interface.

Display unit

SD card

8D Card

(3) Turn ON the power while pressing <1 Return key.
-> Some time after the start-up screen is opened, "M80/800S SETUP INSTALLER" is activated with a beep sound.

M80/800S SETUP INSTALLER
BND-2200001

<< Cancel Next Menu >
Custom |Custom Cuztom
Data |5tartup Cycle
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22.2 Install Custom Screen

Carry out the procedures of this section to register custom screens.
When you use standard screens only, there is no need to carry out the procedure.

(1) Press the [Custom Data] menu.
-> The screen is changed to the custom data installation screen.

M80/800S SETUP INSTALLER
BND-2200W001

Uninst |Install

(2) Press the [Install] menu.

Do you wish to install?

<< Cancel Next menu >>

(3) When a confirmation message appears, press the [Yes] menu.

‘ Note

+ Do not power OFF during installation.

Installing. ..

Yes No

(4) When installation is finished, "Installation completed" appears.

. Note

(1) To uninstall the custom screen data, press the [Uninst] menu instead of [Install] in the step (2).
Note, however, that both "Custom screen", "PLC alarm message" and "Logo image file" are uninstalled by the uninstalla-
tion operation..

(2) The size of custom data must be 12 MB or less. If it exceeds 12 MB, the following message appears and the installation
fails.
"Installation Error. Please check the file size."

(3) Installation or uninstallation is not executed when the [Yes] menu is pressed continuously after the previous installation or

uninstallation operation. Press [<dl Return key to return to the initial screen and start the procedure again.
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22.3 Install Start-up Screen

Carry out the procedures of this section to register custom start-up screen.
When you use standard start-up screen, there is no need to carry out the procedures.

(1) Press the [Custom Startup] menu.
-> The screen is changed to the start-up screen installation screen.

M80/800S SETUP INSTALLER
BND-2200W001

<< Cancel Next Menu >

Uninst |Install

(2) Press the [Install] menu.

Do you wish to install?

<< Cancel Next menu >>

(3) When a confirmation message appears, press the [Yes] menu.

‘ Note

+ Do not power OFF during installation.

Installing. ..

Yes No

(4) When installation is finished, "Installation completed" appears.

. Note

(1) To uninstall the startup screen data, press the [Uninst] menu instead of [Install] in the step (2).

(2) Installation or uninstallation is not executed when the [Yes] menu is pressed continuously after the previous installation or

uninstallation operation. Press <1 Return key to return to the initial screen and start the procedure again.
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22 .4 Install User Cycle

Carry out the procedures of this section to register user cycle.
When you do not use user cycle, there is no need to carry out the procedure.

(1) Press the [Custom Cycle] menu.
-> The screen is changed to user cycle installation screen.

M80/800S SETUP INSTALLER
BND-2200W001

<< Cancel Next Menu >

Uninst |Install

(2) Press the [Install] menu.

Do you wish to install?

<< Cancel Next menu >>

(3) When a confirmation message appears, press the [Yes] menu.

‘ Note

+ Do not power OFF during installation.

Installing. ..

Yes No

(4) When installation is finished, "Installation completed" appears.

. Note

(1) To uninstall the user cycle data, press the [Uninst] menu instead of [Install] in the step (2).

(2) The size of user cycle must be 30 MB or less. If it exceeds 30 MB, the following message appears and the installation
fails.
"Installation Error. Please check the file size."

(3) Installation or uninstallation is not executed when the [Yes] menu is pressed continuously after the previous installation or

uninstallation operation. Press (<1l Return key to return to the initial screen and start the procedure again.
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23.1 Selecting the NC System Type and Displayed Language

/\ WARNING

Confirm the emergency stop state before carrying out the steps in this chapter.

Refer to the section of "Alarm/Parameter Manual” for the details of the parameters.
You can also refer to the parameter guidance display.

. Note

(1) Normally, the initial setting of NC is performed with NC Configurator2.
NC Configurator2 is a tool for supporting the parameter setting of NC.
For details, refer to "NC Configurator2 Instruction Manual" (IB-1501045).

23.1 Selecting the NC System Type and Displayed Language

When employing the lathe system, set the parameter as follows.

(1) On the Mainte screen, select [Mainte] and then [Psswd input].
Enter the machine tool builder password in the setting area and press the [INPUT] key.

. Note

+ To enter the character "A", press the shift key and then "A" key. Do not press both keys at the same time.
+ The entered password is displayed as "*****".

(2) Go back to the Mainte screen and select [Param].

(3) Select [Para Nosearch]. Enter "1043" in the setting area and press the [INPUT] key.
Select the language to be displayed.

(4) Select [Para Nosearch]. Enter "1007" in the setting area and press the [INPUT] key.
The screen changes to the base system parameters screen. The cursor moves to the "#1007 System type select” field.

(5) Enter "1"in the setting area and press the [INPUT] key. (0: Machining center system 1: Lathe system)

MEMORY Monitr Setup Edit Diagn Mainte

i1 $2 53 $4
1007 System type select ] )

1025 I_plane
1026 base_I
1027 base_J
1028 base_K
1029 aux_I
1030 aux_J
1031 aux_K

N =< > =

1037 cmdtyp

1073 I_Absm
1074 I_Sync
1075 1_600

==l

’L

Mainte | Param I/0 |HA Adj.
BaseSys BaseAx BaseCom Zp-ritn |Para No| Area Hext
param @ spec param | Spec param | search | copy system

(6) Turn the power OFF and ON.
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23.2 Setting the Parameters for the System Specifications

(1) On the Mainte screen, select [Mainte] and then [Psswd input]. Enter the machine tool builder password in the setting area
and press the [INPUT] key.

(2) Go back to the Mainte screen. Then select [Param].

Set the parameters according to the system specifications.

"#1001 SYS_ON(System validation setup)"

"#1002 axisno(Number of axes)"

"#1003 iunit(Input setup unit)"

"#1004 ctrl_unit(Control unit)"

"#1005 plcunit(PLC unit)"

"#1006 mcmpunit(Machine error compensation unit)"

"#1037 cmdtyp(Command type)"

"#1039 spinno(Number of spindles)"

"#1155 DOOR_m"...Set to "100".

"#1156 DOOR_s"... Set to "100".

"#1511 DOORPmM(Signal input device 1 for door interlock II: for each system)"

"#1512 DOORPs(Signal input device 2 for door interlock Il: for each system)"

~

(3) After turning the power OFF and ON, select [Mainte] on the maintenance screen, switch the menu by the Menu change

button and then select [Format].

~

(4) When "Input the password" is displayed, enter the machine tool builder password in the setting area and then press
[INPUT] key.

(5) When "Format NC memory? (Y/N)" is displayed, press "Y". "Format complete" will be displayed.

(6) Turn the power ON again and select [Mainte] --> [Psswd input] on the maintenance screen. Enter the machine tool

builder password in the setting area and press the [INPUT] key.

Select [Param] again on the Mainte screen. Set the following parameters.

"#1010 srvunit" (Output unit(servo))

"#1013 axname" (Axis name)

+ When the arbitrary axis exchange control is valid, set the axis names in "#12071 adr_abs[1]" to "#12078 adr_abs[8]".
"#1021 mcp_no" (Drive unit I/F channel No. (servo))

~

Set the following parameters as needed.

"#1014 incax" (Incremental command axis name)

+ When the arbitrary axis exchange control is valid, set the incremental command axis name in "#12079 adr_inc[1]" to
"#12086 adr_inc[8]".

"#1015 cunit" (Command unit)

"#1017 rot" (Rotational axis)

"#1018 ccw" (Motor CCW)

"#1019 dia" (Diameter specification axis)

"#1020 sp_ax" (Spindle interpolation)

"#1022 axname2" (2nd axis name)

(7) Turn the power OFF and ON.
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23.3 Setting the Parameters for the Machine Specifications

(1) On the Mainte screen, select [Mainte] and then [Psswd input]. Enter the machine tool builder password in the setting area
and press the [INPUT] key.

. Note

+ To enter the character "A", press the shift key and then "A" key. Do not press both keys at the same time.

(2) Go back to the Mainte screen. Then select [Param].
Set the parameters according to the machine specifications. Setting of the following parameters is necessary.

[Base system parameters]

"#1025 |_plane" (Initial plane selection)
"#1026 base_| x" (Initial plane selection)
"#1027 base_J" (Base axis J)

"#1028 base_K" (Base axis K)

"#1029 aux_|" (Flat axis I)

"#1030 aux_J" (Flat axisJ)

"#1031 aux_K" (Flat axis K)

[Base axis specification parameters]
"#1603 PLCdev_no (Axis device assignment No.)"

. Note

¢+ Set this in one of the following cases:
- When the system has five or more part systems
- When the part system has nine or more axes
- When you want to change the assignment of axis device

[Device]
Part system 1 Part system 2 Part system 3 Part system 4

1) 9) (17) (25) Axis 1
(2) (10) (18) (26) Axis 2
3) (11) (19) (27) Axis 3
4) (12) (20) (28) Axis 4
(5) (13) (21) (29) Axis 5
(6) (14) (22) (30) Axis 6
(7) (15) (23) (31) Axis 7
(8) (16) (24) (32) Axis 8

. Note

¢+ The device Nos corresponding to (1) to (32) differ depending on device type.

IB-1501612-F 460



M800VW/M8OVW Series Connection and Setup Manual

23 Setting the Parameters and Date/Time
23.3 Setting the Parameters for the Machine Specifications

[Configuration example for seven part systems (Number of axes per part system: 8,1, 1, 1,1, 1, 3)]
(Assumed to use the device of each part system in the ladder as follows:)

$1 Axis 1 [Axis 1] -> (1) $1 Axis 2 [Axis 2] -> (2)
$1 Axis 3 [Axis 3] -> (3) $1 Axis 4 [Axis 4] -> (4)
$1 Axis 5 [Axis 5] -> (5) $1 Axis 6 [Axis 6] -> (6)
$1 Axis 7 [Axis 7] -> (7) $1 Axis 8 [Axis 8] -> (8)
$2 Axis 1 [Axis 9] -> (9) $3 Axis 1 [Axis 10] -> (10)
$4 Axis 1 [Axis 11] -> (11) $5 Axis 1 [Axis 12] -> (12)
$6 Axis 1 [Axis 13] -> (13) $7 Axis 1 [Axis 14] -> (14)
$7 Axis 2 [Axis 15] -> (15) $7 Axis 3 [Axis 16] -> (16)

‘ Note

¢+ (17) to (32) are unused areas.

[Parameter setting value (For the above configuration example)]

Axis 1| Axis 2| Axis 3| Axis 4| Axis 5| Axis 6| Axis 7 | Axis 8| Axis 9 |Axis 10/Axis 11|Axis 12/Axis 13/Axis 14Axis 15Axis 16|
#1603 |1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

[Base common parameters]

¢ #1041 |_inch (Initial state (inch))

¢ #1042 pcinch (PLC axis command (inch))
+ #1239 set11/bit1 (Handle I/F selection)

¢ #1240 set12/bit0 (Handle input pulse)

[Axis specification parameter]

+ #2001 rapid (Rapid traverse rate)

+ #2002 clamp (Cutting feedrate for clamp function)

+ #2003 smgst (Acceleration and deceleration modes)

¢ #2004 GOtL (GO time constant)

+ #2005 GOt1 (GO time constant (primary delay)/Second-step time constant for soft acceleration/deceleration)
¢ #2007 G1tL (G1 time constant)

+ #2008 G1t1 (G1 time constant (primary delay)/Second-step time constant for soft acceleration/deceleration)

[Spindle specification parameter]

+ #3001 slimt1 (Limit rotation speed (Gear: 00))

+ #3002 slimt2 (Limit rotation speed (Gear: 01))

+ #3003 slimt3 (Limit rotation speed (Gear: 10))

¢ #3004 slimt4 (Limit rotation speed (Gear: 11))
Gear: 00)
Gear: 01)
Gear: 10)
Gear: 11)

¢+ #3005 smax1 (Maximum rotation speed
¢ #3006 smax2 (Maximum rotation speed
+ #3007 smax3 (Maximum rotation speed
+ #3008 smax4 (Maximum rotation speed
¢+ #3023 smini (Minimum rotation speed)
¢ #3024 sout (Spindle connection)

¢ #3031 smcp_no (Drive unit I/F channel No.(spindle))
¢ #3109 zdetspd (Z phase detection speed)

)
)
)
)

o~~~ o~

Set the servo parameters according to the instruction manual for your drive.
Set the spindle parameters according to "Parameter setting list".

(3) Turn the power OFF and ON.
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23.4 Setting Date and Time

(1) Select [Time] on the Monitr screen.

(2) Select [Time setting] on the integrated time screen.
The time setting mode is entered. The cursor appears at the "#1 Date" position in the Run-out time display.

MEMORY Monitr Setup Edit Diagn Mainte

X 0.000 X 0000 0 ] B
Y 0.000 ¥ 0.000

z 0.000 z 0.000

A 0.000 A 0.000
Proeram posn MNext command

Run-out time 0.000

#1 date 2021.04. 16 AL

2 Tine 09:10:33 e

3 Power ON 0:15:44 :

4 Auto oper 0:00:00

5 CycStart 0:00:00

6 Ext timel 0:00:00

7 Ext time2 0:00:00 —— |601 691 654

B Cycle time  0:00:00.00 | Lkl O%G4p D -

9 Cut Time 0:00:00.00 L 0:00-00 fg WEar;

1 C  0:00:00 Wear~

®9:10

'L

Modal Tree Time |Com var |Loc var|P corr | PLC SW |G92 set|Col stp|LdMeter
Time Time Time
setting|select] select?

Close

(3) Set the date and time to "#1 Date" and "#2 Time" respectively.
(4) Select [Selfdia] on the [Diagn] screen.

(5) Select [Battery clear] on the [Selfdia] screen, and set the battery used years to "0".

‘ Note

(1) If battery used years is not cleared, passed years from default date (2014/4/1) will be displayed on battery used years.
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241 Writing Sequence Program using the SD Card

Sequence program writing is executed by connecting a personal computer, in which GX Developer or GX Works2 has been
installed, to the control unit.

For details of GX Works2,.refer to the "PLC Development Manual”

For details of GX Developer, refer to instruction manuals and specifications manuals related to GX Developer which are listed
in "Manual List".

24.1 Writing Sequence Program using the SD Card

Save the sequence program in an SD card and write the data to NC using the external file operations on PLC onboard.

24.2 Setting the Ethernet Communication
24.2.1 Confirming the IP Address for CNC

Confirm the IP address set for the CNC. IP address is set to the following parameter.

Basic common parameter Item Description Setting example
#1926 Global IP address IP address for CNC seen from an external source 192.168.200.1
#1927 Global Subnet mask |Subnet mask of #1926 255.255.255.0

The case of when the initial value "192.168.200.1" after SRAM clear has been set is explained as an example in this chapter.

24.2.2 Setting the IP Address for PC Side

For the personal computer for which GX Developer or GX Works2 is available, IP address has to be set within the same
subnet mask as CNC unit.

(1) Select [Start] - [Control Panel] - [Network and Internet] - [Network and Sharing Center] from task bar.

(2) "Network and Sharing Center" is displayed. Click [Local Area Connection].

===l
@\/.9\5 » Control Panel » All Control PanelTtems » Network and Sharing Center ~ [ %3 | [ Search Controt Pane
Control Panel H ®
ontrol Panel Home 3 2 3 3 <
View your basic network information and set up connections
Ch s P Cl See full map
iange adapter settings ._. ‘}, w
Ch dvanced sh
S MEIWOASC-VM Network Intemet
(This computer)
View your active networks
|_i, Network Accesstype:
S Work network Connections,

Change your networking settings

%t_, Set up

Setup

See also
HomeGroup

Internet Options
Windows Firewall
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24 .2 Setting the Ethernet Communication

1 Local Area Connection Status
General
Connection
IPv4 Connectivity: Internet
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 00:05:04
Speed: 1.0 Gbps

Activity
Sent — k}“ —— Received
7
Bytes: 111,773 | 268,707
[ I&JPrm;verﬁes ]1 '@'Disable ] [ Diagnose ]

1 Local Area Connection Properties

Networking

Connect using:
EF Intel(R) PRO/1000 MT Network Connection

This connection uses the following tems:

% Client for Microsoft Networks

JBl 35S Packet Scheduler

gﬁle and Printer Sharing for Microsoft Networks
[] & Intemet Protocol Version 6 (TCP/IPvE
Intemet Protocol Version 4 (TCP/Pv4) [P,
i Link-Layer Topology Discovery Mapper 1/0 Driver
& link-Layer Topology Discovery Responder

Uninstall . Properties

Description
Transmission Control Protocel/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

oK | [ Cancel

(3) "Local Area Connection Status" is displayed. Click [Properties].

(4) Click "Internet Protocol Version 4 (TCP/IPv4)" on the [Networking] tab, and then click [Properties].
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24.3 Connecting the Control Unit and a Personal Computer

(5) Take a note of the displayed IP address and subnet mask.

Internet Protocol Version 4 (TCP/IPwd) Properties @

General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address:
Subnet mask:

Default gateway:

Obtain DNS server address automatically
(@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

[ OK ][ Cancel ]

(6) Set the following addresses.
(Example) IP address: 192.168.200.2
Subnet mask: 255.255.255.0

. Note

+ In the section "24.2.1 Confirming the IP Address for CNC", set an IP address in the range of "192.168.200.1" to
"192.168.200.254", but do not use "192.168.200.1". Note that when other CNC and devices are connected on the same
network, be careful not to duplicate the address with other CNC and devices.

(7) Click [OK] and close all the windows.

24.3 Connecting the Control Unit and a Personal Computer

Connect a personal computer, which has GX Developer or GX Works2 installed, to the control unit.

GX Developer
/GX Works2

LAN1

. Note

(1) Itis recommended to use GX Developer Version 8.114U (SW8D5C-GPPW) and later.

(2) Itis recommended to use GX Works2 Version 1.570U and later.

(3) Use a cross LAN cable for the communication.

(4) Carry out the Ethernet communication setting (IP address and so on) on the personal computer before connecting it to
NC.
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24 .4 Setting the Communication with GX Works2

To create the machine sequence and user safety sequence of the CNC, use the Mitsubishi Electric FA engineering software
GX Works2, which is the PLC development tool for the Mitsubishi Electric PLC MELSEC Series.
Machine sequence: Control circuit created to control the machine tools (ladder circuit)
User safety sequence: Control circuit of the safety-related I/O observation created with the smart safety observation
function (ladder circuit)

(1) Start the setting screen by the following operation in the navigation window on GX Works2.
Select [Connection Destination], then double-click [Current Connection].

(2) Set the following items in the order of the list.
[For the machine sequence]

Setting item Setting content Remark
PC side I/F Ethernet board
Network No. 1 *1)
Station No. 1 *1)
Protocol TCP (*1)
Sequencer side I/F Ethernet unit
Type name QJ71ET71 (*2)
Station No. 1 (*2)
IP address IP address of CNC (*2)
IP Input Format DEC. (*2)
Station No. <-> IP information Automatic Response System (*2)
Other Station Setting Other station (Single network)
Time out check (sec.) Arbitrary time (Approx. 10 sec. or more) (*3)
Number of retries 0 (*3)
Network Communication Route Detailed setting of Ethernet
|Access to Ethernet module set on PCL side I/F (*4)

(*1) Double-click [Ethernet Board] to display the setting item.

(*2) Double-click [Ethernet Module] to display the setting item.

(*3) Double-click [Other Station (Single network)] to display the setting item.
(*4) Double-click [Ethernet] to display the setting item.

[Transfer Setup Connection screen]

Transfer Setup Connection x
@ g* L ! - m*\ il J
Seid  CCIECom  CClirk Ethemet  CCIEField 0 Series HET(I PLC
usB. MET/10MH] oard Board Board Bus Board Board
Board A
NetwokNo 1 StatonNo [ Frotocal [TCF
T
FLC CC IE Cont CC-Link. Ethernet cza GOT CCIE Field  Head Module
Modile  NET/IOH)  Modue Module ster/Local
Module: Module A
Madue Name  [GU7IETT Network Mo [ Station Na 1
IP Address / Host Name [132.168.200.1
Station No. < IP Informalion ~ [Automatic Hespanse System
=
Na Specification Other Stalion Other Station
Single elwork] [Co-eistence Network] PLC Direct Coupled Setting
Connection Test
Time Out [Sec.] |30 Retry Times |0 - 1
PLC Type
Detai
CCIECont  CCIEField  Ethemet CCLink 24
NETAOH) Ll System Image.
Hetwark N [1 StationMa. [1 Pzl Cermeizal
3
CCIECont CCIEField  Ethemet CCLink 24
NETHOH) Cancel
Acoessing Other Station Ho
Multiple CPU Selting
il y i' !l Target PLD
= = = = Not Specified |
12 3 4
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24 .4 Setti

ng the Communication with GX Works2

[For the user safety sequence]

Setting item Setting content Remark

PC side I/F Ethernet board

Network No. 1 *1)

Station No. 1 *1)

Protocol TCP (*1)
Sequencer side I/F CPU unit

CPU mode QCPU (Q mode) (*2)

Ethernet: direct port connection and connection via hub selection |Connection via hub (*2)

IP address IP address of CNC (*2)

IP Input Format DEC. (*2)
Other station No other station designated

Time out check (secs.) Arbitrary time (Approx. 10 sec. or more) (*3)

Number of retries 0 (*3)

Multi CPU

For the user safety sequence 1, select No. 1.

For the user safety sequence 2, select No. 2.

(*1) Double-click [Ethernet Board] to display the setting item.
(*2) Double-click [Ethernet Module] to display the setting item.

(*3) Double-click [Other Station (Single network)] to display the setting item.

[Transfer Setup Connection screen]

up Connectiont X
@ m’ L 5 = m"\ [ J J
Serial LCIE Cont LCClLink Ethemet CCIE Field 0 Series NETIII] PLC
UsB  NELADH Board Board Board Bus Board Board
Board izl
1P Address Netwark Ma.[ StationMa. [ Pratocal [TCP
i
[ ] | | |
PLC CCIE Cont CC-Link Ethemet 24 GOT CCIEField  Head Module
Modue  NET/IOH)  Module Hodue Master/Local
Module Module: o]
PLE Mode [GCPU 3 model
IP Adehess / Host Name [00.0.0
Cornect tion Channel List
PLC Direct Coupled Seting
Connect tion Test
Time Out (3ec) [0 Rty Times [0 1
PLE Type
Detail
CCIE Cont CCIE Field Ethemet CCLink o4
NETAOH System Image.
[lc]
Phone Line Connecion [C24]
0o [ = ]
CCECot CCEFeld  Ethemet  CCLnk C24
NETAQH! o]
Accessing Host Statian il
Multiple CPU Setting
Target PLC
333 =
= PLCNaT
1 2 3 4

(3) Press the [Connection test] button after completing the setting.

If communication is successful, the message "Connected with Q26UDHCPU" is displayed with the multi-CPU connection

status below the message. This indicates the connection status of each project.
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24.5 Setting the Parameters on GX Works2
I Note

(1) There are two methods of ladder programming; independent program method and multi-program method, which makes
differences in parameter settings. An incorrect parameter setting in the ladder programming may cause a write error.
For details of the parameter settings, refer to the "PLC Development Manual".

24.5.1 Parameter Setting Screen

(1) Displaying the parameter setting screen
To open the parameter setting screen, display the project view on the navigation window by the following operation.
Expand the tree by double-clicking [Parameter], and double-click [PLC Parameter].
[Project] -> Double-click [Parameter] -> Double-click [PLC Parameter]

MELSOFT Series GX Works2 (Untitled Project) - O X

EEm'ﬁd Edit Find/Replace Compile View Online Debug Diagnostics Tool Window Help

L =

Parameter ~
B 4 PLC Parameter R PLC parameter ‘
@ MNetwork Parameter
ﬁl!l Remote Password
Project view

@ Intelligent Function Mc

[-fi Program Setting

=% pou
&

Program

{B Local Device Comn

[]--m Device Memory

..M Device Initial Value ¥
£ >

Unlabeled

The above operation opens the following parameter setting screen. Tab names in red indicate that the initial values are

set.
Q Parameter Setting X
PLC Name |PLC System |PLCFile |PLCRAS |BootFile |Program |SFC  |Device |1/0 Assignment |Serisl Cammunication
Label
Comment I
[y J
Print Window... I Print Window Preview I Acknowledge XY Assignment Default Check | ‘ End I Cancel
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24.5.2 Setting Device Points

After creating a sequence program management area (project), the number of device points to be used in the project must be

set first. This operation is required every time a new project is created.
For details on each setting item, refer to the "PLC Programming Manual".

. Note

+ If this operation is not performed, an error occurs when a sequence program is downloaded to a CNC controller.

(1) Select the [Device] tab.

Populate the device points in the parameter with the numbers of device points + common points that are set on the device
setting screen in built-in PLC (built-in edit function). An error occurs when the number of device points is wrong. The

device range usable for each project changes in the multi-project environment.

(2) Enter the device points, and click [End] on the following screen.

Set the number of device points ("number of device points + number of common points" which has been set at the device
setting screen of built-in PLC built-in editing function) in the section in red square below. The number should match the

currently connected project. When all device points are set, press [End] to end editing.

i Parameter Setting

PLC Name |PLC System |PLCFile |PLCRAS |BootFile |Program |SFC

Device II,."O Assignment ]Multiple CPU Setting ]Serial Communication

-
Di Device | Latch (1) | Latch (1) | Latch (2) | Latch (2) | LocalDevice |Local Device | Write Protection | Write Protection
9 | Points Start End Start End Start End Start End
Input Relay X 15 8K
Output Relay ¥ 16 8K
Intermal Relay | M | 10 § 61440
Latch Relay L 10 1024
Link Relay B 16 57344
Annundator F 10 2048
Link Special 5B 16 1024
Edge Relay v 10 512
Step Relay 5 10 0
Timer T 10 2043
Retentive Timer | ST | 10 128
Counter C 10 512
Data Register D 10 4096
Link Register W | 16 § 12238
Link Special 5 16 1024
Index 10
Device Total 23,5 KWords Word Device 19,7 KWerds Bit Device 175.8 KBits Device Setting HELP
File Register Extended Setting
Capadty K Points File Register Extended Setting HELP |
5 Di Device | Latch (1) | Latch {1) | Latch (2) | Latch (2) | Device Mo. | Device Mo. | Write Protection | Wirite Protection
¥m- D9 | points | Start End Start End Start End Start End
File Register ZR{R)| 10
Extended Data D 10
Extended Link W | 16
Indexing Setting for ZR Device
32Bit Indexing
* UseZ Z After (0 — 18)
" Use ZZ
Print Windaw... | Print Window Preview Acknowledge XY Assignment Default Chedk | | End Cancel

. Note

+ If the wrong number is set, downloading to the CNC controller fails with an error.
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24.5.3 Setting the Number of Common Pointer Points

In the following cases, set the pointer No. common to sequence programs.
+ When creating the sequence programs with the multi-program method
+ When creating sequence programs of main process with ST language
This operation is required every time a new project is created, and parameter files must be written to the CNC controller.

. Note

¢+ When common pointer No. is not set, "P1800" is set.
When a simple project (with labels) or a structured project is newly created, or when "Project Type" is changed to any of the
said project, "2048" is automatically set to "Common Pointer No." as the default value if its setting has been blank.

(1) Select the [PLC System] tab.

(2) Set a numeric value in [Common Pointer No.], and click [End] on the following screen.

0 Parameter Setting

Timer Limit Setting
Low Speed 100 ms (1ms—1000ms)
High-Speed | 1000 ms (0.01ms—100ms)

RUN-PALSE Contacts

RUN X (X0-X 1FFF)
PALSE X (HO-X1FFF)

Latch Data Backup Function
™ Execute by Contact

[ A

-

Remote Reset
[~ Allow

Output Mode at STOP to RUN
(* Previous State
" Recaloulate(Outputis 1 scan later)

-

Intelligent Function Module Setting

Interrupt Peinter Setting

Module Synchronization
[+ Synchronize inteligent module's pulse up

-

(*1)Setting should be set as same when using multiple CPU.

PLCMName PLC System ]PLc File |PLCRAS |BootFile |Program |SFC  |Device |10 Assignment |Multiple CPU Setting | Serial Communication

Common Pointer No. P After  (0--4095) < ———

Points Occupied by Empty Slot (*1) 16 - | Paoints

System Interrupt Settings

Fixed Scan Interval

[38 |100.0 g (3, 5ms—1000ms)
123 |40.0 ms (0.5ms—1000ms)
130 |20.0 ms (0.5ms—1000ms)

131 | 10.0 ms (0.5ms—1000ms)

Interrupt Program [ Fixed Scan Program Setting
I High-Speed Execution

* It may be unintended operation when itis the program to change
block Mo. of file register and index register.

A-PLC Compatibility Setting
I™ Use spedal relay [ spedal register from 5M/SD 1000

Service Processing Setting
(v Execute the processas thescan | 10 %

time proceeds
(" Specify service process time ms (0. 2ms—1000ms)
Specify service process
) =P p
execution counts Times {1--10 Times)
" Execute it while waiting for constant scan setting

PLC Module Change Setting

PLC Module Change Setting |

Print Window... Print Window Preview

Acknowledge XY Assignment Default | Chedk | | End I

Cancel
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24.5.4 Setting the Program Execution Order

In the following cases, set the execution method and execution order to sequence programs.

¢+ When creating the sequence programs with the multi-program method

+ When creating sequence programs of main process with ST language

This operation is required before a sequence program is executed on the CNC controller, and parameter files must be written
to the CNC controller.

. Note

+ If this operation is not completed when the multi-program method is in use or when creating sequence programs of main
process with ST language, an error will occur on the RUN of sequence programs.

(1) Select the [Program] tab.

(2) Select the name of the sequence program to be registered for execution from the program list on the left side of the fol-
lowing screen, and press [Insert]. Select the execution mode from the registered program list on the right side.

(3) After registering all sequence programs to execute, click [End].

Q Parameter Setting X

PLCName |PLC System |PLCFie |PLCRAS |BootFie Program |SFC | Device |1/0 Assignment |Muitiple CPU Setting | Serial Communication

El-Program Program Name | Execute Type Fixed Scan Interval In Unit -
- 1 |MAIN Scan - -
HLAD1 2 [HLAD1 Scan - -
HLAD2 3 |HLAD2 Scan - -

4 [MLAD1 Scan - v |
MLAD1 5 |[MLADZ Scan - il
MLADZ 6 |SUB1 Wait - -
7 |INIT Initial hd -
3 - -
g - -
10 - -
i1 - hd
12 - -
13 - -
14 hd hd
i5 - hs

Change the Program Order
16 - -
Insert 17 b hd Up
18 - -
19 - hs
Delete 20 - - Down

7 - hd

27 = v v

File Usability Setting |

When operating POU in navigation window after completing program setting, the behavior will be the one as follows:

- When data was deleted: A row for program name corresponding to the one in program setting would be deleted.
- When data was changed: Program name corresponding to the one in program setting would be changed.

Print Window... Print Window Preview Acknowledge XY Assignment Default Chedk | | End I Cancel
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24.6 Writing a Sequence Program with GX Works2

. Note

(1) This operation writes data to the temporary storage in the CNC (RAM in CNC). The temporary storage area (RAM inside
CNC) does not hold data after the power is turned OFF. To retain data after power OFF, write sequence programs to the
ROM in the CNC according to "24.7 Writing a Sequence Program to ROM with GX Works2".

B Operating procedure for simple projects (without labels)

The following is the operation procedure for a project in which labels are not used.

(1) Start the operation screen by the following operation on GX Works2.

[Online] -> [Write to PLC...]

(2) Select [Program Memory/Device Memory] in [Target Memory Setting] of PLC data on the following screen.

Select write sequence program files, and click [Execute].
RUN/STOP of PLC can be instructed by selecting [Related Functions] - [Remote Operation].

Online Data Operation x
—Connection Channel List
I Ethernet Board Communication Access other Station via Ethernet Module System Image... |
g } m €' Read & Write € Verdy ¢ Deie
iﬂ PLC Module | m Inteligent Function Module | Execution TargetData( Mo [/ Yes )
Title I PROGRAM STORAGE AREA
28 Edit Data Parameter+Program | Select Al | Cancel Al Selections |
Medule Name/Data Mame Title Target | Detail Last Change Target Memory Setting Size
EﬂE‘. PLC Data Program Memory/De...
{=| iy Program(Program File) Detail]
#LDTEST 2018/10/29 13:36:47 152 Bytes
i MITEST 2018/10/29 13:36:35
. gl M2TEST | 2018/10/29 13:36:40
| &% Parameter [
¥ PLC/Network/Remote Password,/Switch Setti... | 2018/10/29 13:36:17
=1 Global Device Comment 0
% COMMENT O Detail | 2018/10/29 13:36:17
=1 Device Memary ] Detail]
------- S man O 2018/10/29 13:36:18
Necessary Setting( Mo Setting /  Already Set ) Setif it is needed( Mo Setting /  Already Set )
Writing Size Free Volume Use Volume
152Bytes | 255,452 2,692Bytes Refresh |
Related Functions << | Execute Close |
5 E w B l
= =
0 A= E
Remote Operation Set Clock PLC User Data Write Title FormatPLC  Clear PLC Memory  Arrange PLC
Memary Memory

. Note

¢+ [Program Memory/Device Memory] is the only valid option for [Target Memory Setting].
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+ If an attempt is made to remove the check from parameter and write sequence programs while a PLC is running, the
message shown below is displayed.
"Your PC is running. Force the file to be written?"

MELSOFT Application

PLC is running.
! %, Do youwant to force write of the files?

Caution
- The controls of PLC change. Ensure the safety before
execution.
- When rising instruction, falling instruction, SCJ instruction
and STMR instruction are included in the program, the system
may not run normally.
- When writing the running SFC programs, clear the current
active

information and initial start SFC programs.
- The scan time may be substantially longer.
- Online change to the same program from multiple positions
at the same time is prohibited.

Yes | Mo |

The CNC only supports writing during RUN from the [Compile] menu; if [Yes] is clicked, an error dialog is displayed and
sequence programs are not written.

MELSOFT Application x

& You have attempted to execute an unsupported function by
| the version of the connected FLC.

Please execute it again after checking the version of the
connected PLC and changing the PLC to the one which
suppaorts this function.

«E5:01802056>

Click [No] and then click [Yes] when the following message is displayed:
"Perform a remote stop and write to PC?"

MELSOFT Application

The CPU status must be STOP to perform a write operation.
' %, Would you like to perform write operation?

Caution:

The programmable controller operation and control of
devices will stop.

Please ensure the system is safe before proceeding.
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B Operating procedure for simple projects (with labels)

The operating procedure when "use label" is set is described below.

(1) Start the operation screen by the following operation on GX Works2.
[Online] -> [Write to PLC...]

(2) Select [Program Memory/Device Memory] in [Target Memory Setting] for [Symbolic Information] on the following screen.
Select [Program Memory/Device Memory] in [Target Memory Setting] for PLC data.
Click [Parameter+Program], and then click [Execute].
RUN/STOP of PLC can be instructed by selecting [Related Functions] - [Remote Operation].

Online Data Operation x

Connection Channel List

| Ethernet Board Communication Access other Station via Ethernet Module

g ’ £ Read

il PLCHodule | |

Tie |

System Image...

= Write (" Verify " Delste

Execution Target Data( | Yes )

Cancel All Selections i)

2 Edit Data

Parameter+Program | Select All

| Display Size

- 1] (Untitled Project)
-/ [y Symbolic Information
Eﬂ Symbolic Information
=™} PLC Data

Module Name/Data Name

Title Target | Detail Last Change

Target Memory Setting Size
Program Memary/De...

2236 Bytes
Program Memory/De ...

-1 4 Program({Program File)
i MAIN
-1/ Parameter
I PLC/Network /Remote Password/Switch Setti...
=)™} Global Device Comment
¥ COMMENT
- Device Memory

& MAIN

2018/10/30 14:25:41 152 Bytes

2018/10/30 14:25:41 464 Bytes

Detail | 2018/10/30 14:25:41

Detail I

2018/10/30 14:25:42

|
O
O
O

Set if it is needed(

MNecessary Setting( Mo Setting /  Already Set ) / Mready Set )

Writing Size
2,388Bytes |

Related Functions<<

LU T

Set Clock

Use Volume

(Bytes

9

Arrange PLC
Memory

Free Volume
262,144

Refresh |

Execute | Close |

i

PLC User Data Write Title

g

Format PLC
Memory

Remote Operation Clear PLC Memory

‘ Note

+ [Program Memory/Device Memory] is the only valid option for [Target Memory Setting].

+ Since device memory cannot be written to the CNC controller, unselect the checkbox for device memory.

+ Make sure to write parameters at the same time when the symbolic information is to be written. If parameters are not
written, the project has not been compiled when the symbolic information is read.

+ If an attempt is made to remove the check from parameter and write sequence programs while a PLC is running, the
message shown below is displayed.
"Your PC is running. Force the file to be written?"
The CNC only supports writing during RUN from the [Compile] menu; if [Yes] is clicked, an error dialog is displayed and
sequence programs are not written.
Click [No], and click [Yes] to the prompt: "The CPU status must be STOP to perform a write operation. Would you like to
perform write operation?"
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24.7 Writing a Sequence Program to ROM with GX Works2
F Note

(1) Write operation to the ROM is not necessary for the user safety sequence.
[Operation procedure]

(1) Start the operation screen by the following operation on GX Works2.
[Online] -> [Export to ROM Format]

Export to ROM Format b4
All data in program memory will be written into the target.
Target Memory Card (Flash) [l Close

The memory size of the target will be changed into
the same size of program memory.

The data written into memory card (Flash) cannot be read
directly to personal computers.

. Note

¢ Only [memory card (Flash)] is valid as [Target].

(2) Click [Execute] to display the following dialog, and click [Yes].

MELSOFT Series GX Works2

All data in the target will be deleted and overwritten by the
! % Pprogram memory data,

If the communication time-out check specification is 180
seconds or less, the time-out will be checked as 120 seconds,
If any communication error happened, please extend the
time-out specification at transfer setup.

Do you want to continue?

Yes Mo

. Note

+ When [Yes] is clicked in the above dialog, sequence program files on the ROM in the CNC the CNC controller are over-
write and deleted. This should be done with extreme caution.

(3) When the execution is completed, the dialog below is displayed. Click [OK].

MELSOFT Series GX Works2 X
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24.8 Setting the PLC Parameters

Select [Param] - [Bit select] on the Mainte screen and set the bit selection parameters from #6449 to #6452.

See the following table for details of the parameters.

Symbol
LS 7 6 5 4 3 2 1 0
- Control unit [Setting and Battery alarm |Counter C [ Integrated [PLC counter|PLC timer
0 #6449 |thermal display unit ) /warning  |retention  |timer ST  [program program
R7824 L |alarm on thermal detection retention  |valid valid
mgmt valid m disabled
External Alarm/ Full screen Operator 0lF method |Alarm
1 #6450 _ alarm operator  |display of } message message
R7824 H message change m message m valid valid
- display m 1|R method
g Built-in edit Built-in edit
#6451 function _ function
2|l rR7825 L - - - - - edit invalid = edit valid m
Branch Serial handy
#6452 destination terminal -
3| r7825 H - label check ) communica- - - -
~ valid tion valid

. Note

(1) Be sure to set the bits indicated "-" and blanks to "0".
(2) Functions marked with "s" may not be available for some machine types.
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25.1 Checking Inputs/Outputs and Alarms

B Checking the input signals

(1) Select [I/F dia] on the [Diagn] screen.

(2) Confirm that signals turn ON/OFF properly on the IF Diagnosis screen.

MEMORY

Project 1

M 76543210
X0000 ooocoooo
¥0008 oooooooo
%0019 oooooooo
%0018 oooooooo
¥0020 oooooooo
%0028 oooooooo
%0030 oooooooo
%0038 oooooooo
X0040  oooooooo
%0048 oooooooo
X0050  oooooooo
%0058 oooooooo
%0060 oooooooo
¥0068 oooooooo
%0070 oooooooo

'L

Config |Option |[I/F

Y0000
Y0008
Yoa1o
Y0018
Y0020
Y0028
Y0030
Y0038
Y0040
Y0048
Y0050
Y0058
Y0060
Y0068
Y0a70

SES=sssssssss8s8s

dia Drv mon|Mem dia|Alarm

Modal |1-shot | Modal

output |output |all

clr

Monitr Setup Edit Diagn Mainte

00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000

B Checking the alarm display

1-shot output
[TDEV" | [76543210[HEX Data Prj

DEV Data Prj

SRS S SR

Selfdia|NC Smp

(1) Select [Alarm] on the [Diagn] screen.

(2) Check any other alarm than "Emergency stop EXIN" displayed on the Alarm screen.

MEMORY

Monitr

Setup Edit Diagn Mainte

EMG  Emergency stop

dialAlarm

Selfdia|h
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25.2 Confirming Manual Operation

25.2.1 Using the Manual Pulse Generator
(1) Select the handle mode.

(2) Set the handle feed magnification to a minimum value.

(3) Cancel the emergency stop. Confirm the operation status displays "RDY".

‘ Note

+ If any abnormal noise or vibration occurs, execute an emergency stop and take a measure against vibration. (Refer to
"25.3.1 First Measure Against Vibration".)
+ If there is a keyboard, it can also be confirmed with the READY lamp ON.

(4) Select an axis and turn the manual pulse generator by one scale. Confirm the direction and the amount of the movement
on the current position display.
If the display is not correct, check parameters, PLC programs and devices' connections.

(5) Turn the manual pulse generator and confirm the direction and the amount of the machine's movement.
If the display is not correct, check parameters.
(Related parameters: "#1018 ccw (Motor CCW)", "#2201 SV001(PC1) (Motor side gear ratio)", "#2202 SV002(PC2)
(Machine side gear ratio)", "#2218 SV018(PIT) (Ball screw pitch)" and so on)

‘ Note

¢+ Take care of the machine's movement range during the operation.

(6) Check the rest of the axes for each with the same operation as above.

25.2.2 Using JOG Feed
(1) Select JOG mode.

(2) Set the manual feed rate to 100 mm/min.

(3) Cancel the emergency stop. Confirm the operation status displays "RDY".

‘ Note

+ If any abnormal noise or vibration occurs, execute an emergency stop and take a measure against vibration. (Refer to
"25.3.1 First Measure Against Vibration".)
¢+ If there is a keyboard, it can also be confirmed with the READY lamp ON.

(4) Select an axis, press the JOG feed button and move the axis to safe area. Confirm the direction and the amount of the
movement on the current position display.
If the display is not correct, check parameters, PLC programs and devices' connections.

(5) Confirm the direction and the amount of machine's movement.
If the display is not correct, check parameters.
(Related parameters: "#1018 ccw (Motor CCW)", "#2201 SV001(PC1) (Motor side gear ratio)", "#2202 SV002(PC2)
(Machine side gear ratio)", "#2218 SV018(PIT) (Ball screw pitch)" and so on)

‘ Note

+ Take care of the machine's movement range during the operation.

(6) Check the rest of the axes for each with the same operation as above.
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25.3 Servo Simplified Adjustment

25.3.1 First Measure Against Vibration

Setting the filter can reduce the vibration.

(1) Select [Drv mon] and then [Servo unit] on the [Diagn] screen. See the displayed value in "AFLT frequency".

MEMORY Monitr Setup Edit Diagn Mainte
v ¥ §
Bain (1/8) 0 0 0 0
Droop (i) (1} (] (] 0
Speed (r/min) 1] 0 (1]} 1]
Feedrate (mm/s) 0 0 (] 0
Load current (€] [0} 0 (] [’}
Max current 1 (%) 0 0 0 0
Max current 2 (%) (1] 0 (] 0
Max current 3 (%) 0 0 0 '}
Overload %) [’} 0 (] 0
Regen load (%) 1] [} 0 (!]
Est disturb torqg(%) 0 0 0 0
Max disturb torq(%) 0 0 (1] 0
inertia R. (%) 0 0 (/] 0
ﬁuemﬂ (Hz) 0 0 (Bj 0
gain (dB) ] 0 [} ]
Bain mag. (%) 100 100 100 100
LED display 00 00 00 00

on |I/F dia|Dryv mon M
Spindle| Power
unit unit

Servo
unit

. Note

¢+ The screen above is when NC parameters have default values.

(2) Select [Param] and then [Servo param] on the Mainte screen. Set the AFLT frequency value you saw at (1) to "#2238
SV038 FHz1 (Notch filter frequency 1)".

MEMORY Edit

Monitr Setup

[}
U
0
[/}
0
[}
[’}
0
[/}
00

Diagn Mainte

2238 SV@38(FHz1)

!!

2240 SVO40(LMCT/Tcy)
2241 SV041(LMC2)
2242 5Wp42(0Vs2)
2243 sv@43(0Bs1)
2244 SVp44(0BS2)
2245 SVD45(TRUB/Ib1)
2246 SV046(FHz2)
2247 sSV@47(EC1)

2248 SVO48(EMGrt)
2249 SVQ49(PGN1sp)
2250 SVD50(PGN2sp)
2251 SV@51(DFBT)
2252 SVB52(DFBN)

P =
=
ccero
S slne®sclalslslolald s
slellzdm o ol ool ) )

Param 1/0

0 |HA Adj.
Serva Spindle | Spindle

Area
caopy

Para No

search Lrfs

param

. Note

¢+ The screen above is when NC parameters have default values.

spec | param

If the vibration is not reduced by the measure, refer to the manuals of the drive unit you are using.
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25.3.2 NC Analyzer2

Servo parameters can be automatically adjusted by measuring and analyzing the machine characteristics. Measurement and
analysis are conducted by driving the motor using machining programs for adjustment or vibration signals. Various data can

also be sampled.

((NC Analyze:] &2
Ethernet

[Functions]

Control unit Drive unit
33—
(o=
TS |
s %1 N
B!

Adjustment wizard

Description

Velocity loop gain adjustment

Automatically adjusts velocity loop gain and resonance filters.

Lost motion adjustment

Adjusts the lost motion automatically for the delay in response caused when the direction of the machine
rotates is reversed.

Measurement and adjustment

Description

Frequency response measurement

Measures the frequency response of speed loop for the designated axis. The result will be output as fre-
quency response waveform.

Reciprocation acceleration/deceler-
ation measurement

Measures the reciprocation acceleration/deceleration for the designated axis. The result will be output as
time-series waveform. (*1)

Roundness measurement

Measures the roundness for the designated axis. The result will be output as roundness waveform. (*1)

Synch tap error measurement

Measures the synchronous tap error for the designated axis. The result will be output as time-series
waveform. (*1)

Spindle acceleration/deceleration
measurement

Measures the spindle acceleration/deceleration for the designated axis. The result will be output as time-
series waveform. (*1)

Spindle orientation measurement

Measures the spindle orientation for the designated axis. The result will be output as time-series wave-
form. (*1)

Spindle C-axis measurement

Executes the reciprocation acceleration/deceleration measurement of spindle C axis with specified axis.
The result will be output as time-series waveform. (*1)

Spindle synchronization measure-
ment

Executes an arbitrary machining program with specified axis, and measures spindle synchronization by
using that data. The result will be output as time-series waveform.

PLC axis acceleration/deceleration
measurement

Executes an arbitrary machining program with specified axis, and measures PLC axis acceleration/de-
celeration by using that data. The result will be output as time-series waveform.

Arbitrary path measurement (*2)

Executes an arbitrary machining program with specified two axes. The result will be output as arbitrary
path measurement waveform. (*1)

(*1) For the measurement, use a machining program created by the program creation function of NC Analyzer2 or any

machining program.

(*2) Two or more NC axes in the same system are needed.

For details, refer to "NC Analyzer2 Instruction Manual".
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26.1 Adjusting the Absolute Position Detection System

There are two kinds of position detection system: one is "relative position detection”, which establishes the reference position
(zero point) at every CNC power-ON; the other is "absolute position detection”, which allows to start the operation without
establishing the reference position (zero point) again after the CNC power-ON.

26.1 Adjusting the Absolute Position Detection System

There are four types of the absolute position zero point initial setting: "marked point alignment method I", "marked point
alignment method II", "machine end stopper method", and "dog-type".

Set the parameter "#2049 type (Absolute position detection method)" for the type and method of absolute position zero point
initial setting.

The required components differ depending on the detection method.

Method Required component Basic position AR | A Reference
type |zerbas

Marked point alignment method | [None The first grid point which is returned from where the |2 1 26.1.1
mark is aligned.

Marked point alignment method Il [None The position where the marks are aligned. 4 0 26.1.2

Machine end stopper method Machine end stopper |The position where the table is pushed against the |1 0 26.1.3
machine end stopper. 26.1.4
The first grid point which is returned from where the |1 1

table is pushed against the machine end stopper.

Dog type Dog, dog-sensor The first grid point after the dog OFF. 3 0 26.1.5

B Characteristics of each method

[Marked point alignment method I]
Align the table side’s mark and the machine side’s mark.
The first grid point which is returned from the marks are aligned is determined as the basic position.
Because the first grid point which is returned from the marks are aligned is determined as the basic position, the
reproducibility is kept even the position information is lost due to running out of battery etc.
[Marked point alignment method 1]
Align the table side’s mark and the machine side’s mark.
The position where the marks are aligned is determined as the basic position.
Because the position where the marks are aligned is determined as the basic position, the reproductivity is low if the position
information is lost due to running out of battery etc.
[Machine end stopper method]
Pushes the table against the machine end stopper.
¢+ When "#2059 zerbas" is set to "0"
The position where the table is pushed against the machine end stopper is taken as the basic position.
¢+ When "#2059 zerbas" is set to "1"
The first grid point which is returned from the position where the table is pushed against the machine end stopper is taken
as the basic position.

There are two types of the machine end stopper method: automatic initialization and manual initialization.

When the automatic initialization is applied, the axis travels automatically after the JOG is started.

When the manual initialization is applied, the axis travels by handle mode or JOG mode while confirming each operation.
[Dog-type]

This method requires a dog sensor.

Move the table until the dog is kicked, and the first grid point after the dog OFF is determined as the basic position.

IB-1501612-F 486



M800VW/M8OVW Series Connection and Setup Manual

26 Setting the Position Detection System
26.1 Adjusting the Absolute Position Detection System

26.1.1 Marked Point Alignment Method |

(1) Preparations #2049 type (absolute position detection method): 2
Set the parameters on the absolute position parameter (marked point alignment method I)
screen. #2050 absdir (basic point of Z direction): 0 or 1
#2059 zerbas (select zero point parameter and basic
point): 1

The parameters other than "#2049 type" can also be set on
the absolute position setting screen.

(2) Turn the power OFF and ON.
(Only when "#2049 type" is specified again.)

The following are the operations on the absolute position setting screen. ([Mainte] - [To Abs pos])

(3) Select an axis to set the absolute position.

There are two methods to select an axis. » Selected axis
+ Select the menu [Axis select], enter the axis name
in the input area then press [INPUT]. (For the axis
name, input the name set to the parameter "#1022 Establishment method (No stopper) e = Stuppe’r‘
axname2" (2nd axis name).) 1. Input the display axis name with State Illegal ity
+ Press the menu [Prev axis] and [Next axis] to switch e s e A e hachine ond P
the axis with the [Next axisl/ No Machine posn 0.000
i [Before axis] menu. -
the axis. 2. Select the operation mode switch. 0 éb;u!ut; posn set
"HANDLE" or "HANDL_AXIS" or "JOG" 1Origin-
3. Set "1" to "Absolute posn set". 2 Zero-P
4. Set data for "Zero-P". 2050 absdir
5. Move the axis to the machine 2051/ check
basic position and align it with 2052
the basic point. 2053
6. Set "1" to "Origin-P". 2054/ clpush 0
7. Move axis in the oppo. direction 2055/ pushf 120
of the final advance direction. 2056 aproch 50.000
8. The absolute posn is set up when 2057 nrefp 0.000

"Complete" is applied to "State". ﬂ
9. Turn the power OFF and ON again.

(4) Select "Handle mode" or "Jog mode" for the machine
operation switch.

(5) Confirm that the cursor is on "Absolute posn set", input The input value will be registered in the "Absolute posn set"
"1" in the input area, and press the [INPUT] key. area.
State: [Origin set]

X
Type No Stopper:
State Origin Set
Machine end 0.000

Machine posn 0.000
No.

0 Absolute posn set
1 Origin-P
2 Zero-P
2050 absdir
2051 check
2052
2053
2054 clpush
2055 pushf
2056 aproch
2057 nrefp

(6) Move the axis to the mechanical basic position.

(7) Move the cursor to "Origin-P" withthe [ T Jand [ | ] The input value will be registered in the "Origin-P" area.
keys. State: [Ret. Ref. P.]
Input "1" in the input area and press the [INPUT] key. Machine end: Distance between the machine reference po-
sition and the first grid point

(8) Move the axis in the direction designated with the ab-
solute position parameter "#2050 absdir".
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(9) The axis stops when it reached the first grid point. State: [Complete]
Machine position: Current machine position

(10) Set the "Zero-P". Setting "Zero-P"
Move the cursor to "Zero-P" withthe [ T Jand [ | ] When the machine is set up for the first time or when the
keys. Input the distance from the basic machine coor- grid point has changed because of replacement of motor
dinate zero point to the grid point immediately preced- and encoder, set the distance from the basic machine co-
ing the basic position in the input area then press ordinate system zero point from the grid point (electric ba-
[INPUT]. sic position) to "Zero-P".

(When you set mechanical reference position as basic ma-
chine coordinate system zero point, set the display value of
"Machine end" to "Zero-P".)

When you perform zero point initial setting due to the dis-
appearance of the absolute position, the grid point (electric
basic position) does not change; therefore, there is no need
to set "Zero-P" again.

The zero point initial setting is now complete. After initializing all axes, turn the power OFF and ON.

Start point (6)
OAANANAANANANNNANNNANANANS (7)
9) (8)
Basic machine coordinate Reference (10) Mechanical basic
system zero point position position
e D > @
S a Grid point N
Zero return parameter (electric basic position)

"#2037 G530fs"

>
g

"#2 Zero-P" (#2059 zerbas=1)

‘"Machine end"

¢+ (6) to (10) in this diagram indicate steps of the operation procedure.

. Note

+ To change just the basic machine coordinate zero point, set "#0 Absolute posn set" and "#2 Zero-P", and then turn the
power OFF and ON.

+ If aligning the axis to the marked point is attempted without passing the grid point even once after turning the power ON, the
operation message "Not Passed on grid" will display. Return to a point before the last grid, and then repeat from the step of
aligning the axis on the marked point.

+ If the first grid point is covered by the grid mask (#2028 grmask) as a result of return to the electric basic position in the step
(8), the axis stops at the next grid point. Note that reference position shift amount (#2027 G28sft) is invalid.

+ Confirm the "absdir" setting if the machine does not move in the direction of "#2050 absdir" in step (8). The machine will
move only in the positive direction when set to "0" or the negative direction when set to "1".
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26.1.2 Marked Point Alignment Method Il

(1)

)

Preparations #2049 type (absolute position detection method): 4

Set the parameters on the absolute position parameter (marked point alignment method I1)

screen. #2059 zerbas (select zero point parameter and basic
point): 0

The parameters other than "#2049 type" can also be seton

Turn the power OFF and ON.
(Only when "#2049 type" is specified again.)

the absolute position setting screen.

The following are the operations on the absolute position setting screen. ([Mainte] - [To Abs pos])

©)

(4)

Select an axis to set the absolute position.

There are two methods to select an axis. *
+ Select the menu [Axis select], enter the axis name
in the input area then press [INPUT]. (For the axis
name, input the name set to the parameter "#1022

Establishment method (No stopper II)

Selected axis

-

" . Type No Stopper
axname2" (2nd axis name).) . Tt e disslay ads e i State Illegality
7 : : the [Axis select] menu, or select Machine end 0.000
+ Press the menu [Prev axis] and [Next axis] to switch the axis with the MNext axisl/ | yg.  Mechine posn 0o
the axis. [Before axis] menu. .
2. Set parameters to be required. 0 Ab;o!ute posn set
3. Select the operation mode switch. 1§0rigin-p 0
"HANDLE" or "HANDL_AXIS" or "J0G" 2y/erop 0000
4. Set "1" to "Absolute posn set". 2050 absdir 0
5. Set data for "Zero-P". 2051f check 0.000.
6. Move the axis to the machine 2052
basic position and align it with 2053
the basic point. 2054 clpush 0
7. Set "1" to "Origin-P". 2055 pushf 0
6. The absolute posn is set up when 2056 aproch 0.000
"Complete” is applied to "State". 2057 nrefp 0.000
9. Turn the power OFF and ON again. I'I
Select "Handle mode" or "Jog mode" for the machine
operation switch.
Confirm that the cursor is on "Absolute posn set", input The input value will be registered in the "Absolute posn set"
"1" in the input area, and press the [INPUT] key. area.
State: [Origin set]
X
Type No Stopper
State Origin Set
Machine end 0.000
Machine posn 0.000
No.
0 Absolute posn set 1
1 Origin-P
2 Zero-P 0.000
2050 absdir %)
2051 check 0.000
2052
2053
2054 clpush 0
2055 pushf 0
2056 aproch 0.000
2057 nrefp 0.000
|
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(6)

(7)

(8)

Move the cursor to "Zero P" withthe [ T Jand [ | ] » The input value will be registered in the "Zero-P" area.
keys.

Enter the value for "Zero-P" in the input area and press X
Type No Stopper
the [INPUT] key State Origin Set
Machine end 0.000
Machine posn 0.000
No.
Q Absolute posn set 1
1 Origin-P 0
2 Zero-P 30.000
2050 absdir
2051 check 0.000
2052
2053
2054 clpush 0
2055 pushf 1
2056 aproch 0.000
2057 nrefp 0.000
L

Move the axis to the mechanical basic position.

Move the cursor to "Origin-P" withthe [ T Jand [ | ] The input value will be registered in the "Origin-P" area.
keys. State: [Complete]

Input "1" in the input area and press the [INPUT] key. Machine end: 0.000
Machine position: Value set for "Zero-P"

X
Type No Stopper:
State Complete
Machine end 0.000

Machine posn 0.000
No.

Q Absolute posn set
1 Origin-P
2 Zero-P
2050 absdir
2051] check
2052
2053
2054 clpush
2055/ pushf
2056 aproch
2057 nrefp

The zero point initial setting is now complete. After initializing all axes, turn the power OFF and ON.

©

Start point

O\NW\AN\/\(Z)\M/V\AA—»
Basic machine coordinate Reference Mechanical basic
system zero point position position
N > @
L A JAN A L/ g

Zero return parameter
"#2037 G53ofs"

"#2 Zero-P"

. Note

+ To change just the basic machine coordinate zero point, set "#0 Absolute posn set" and "#2 Zero-P", and then turn the
power OFF and ON.
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26.1.3 Machine End Stopper Method: Automatic Initialization

(1)

)

Preparations

Set the parameters on the absolute position parameter

screen.

Turn the power OFF and ON.

(Only when "#2049 type" is specified again.)

#2049 type (absolute position detection method): 1 (stop-

per method)

#2054 clpush (current limit): 0 to 100 (*1)

#2055 pushf (push speed): 1 to 999

#2056 aproch (approach point): 0 to 999.999

#2059 zerbas (select zero point parameter and basic

point): 0 or 1 (*2)

The parameters other than "#2049 type" can also be set on
the absolute position setting screen.

The following are the operations on the absolute position setting screen. ([Mainte] - [To Abs pos])

3)

(4)

()

Select an axis to set the absolute position.

There are two methods to select an axis.

+ Select the menu [Axis select], enter the axis name
in the input area then press [INPUT]. (For the axis
name, input the name set to the parameter "#1022

Establishment method (With Stopper)

Selected axis

-

" . Type With Stopper
axname?2 (2nd axis name).) 1. Input the display axis name with State Illegality
: . : the [Axis select] menu, or select Machine end 0.000
+ Press the menu [Prev axis] and [Next axis] to switch the axis with the MNext axis)/ g Mechine posn 0o
is. [Before axis] menu. z
the axis 2. Select the operation mode switch. 0 Ab;o!ute s et
Auto init -> "Auto init set” 1] Ol
Manual init -> "HANDLE" or "JOG" 2y/erop
3. Set "1" to "Absolute posn set”. 2050 absdir
4. Set data for "Zero-P". 2051 check
5. Move axis to mach. end stopper. 2052
Auto init -> "JOG" start 2053
Manual init -> "HANDLE" or "JOG"| 2054 clpush 80
The axis moves in the oppo. direc- 2055 pushf 120
tion with the [Release] state. 2056/ aproch 50.000
6. The absolute posn is set up when 2057 nrefp 0.000
"Complete" is applied to "State". ﬂ
7. Turn the power OFF and ON again.
Select "Auto init set" for the machine operation switch.
Confirm that the cursor is on "Absolute posn set", input The input value will be registered in the "Absolute posn set"
"1"in the input area, and press the [INPUT] key. area.
X
Type With Stopper
State Jog Start
Machine end 0.000
Machine posn 0.000
No.
Q Absolute posn set
1 0rigin-P
2 Zero-P
2050 absdir
2051 check
2052
2053
2054 clpush
2055 pushf
2056 aproch
2057 nrefp
|
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6 When "#2059 zerbas" is set to "0" The input value will be registered in the "Zero-P" area.
(6)
Set the "Zero-P". (*2)
Move the cursor to "Zero P" withthe [ T Jand [ | ] ] X
keys. I T
Input the distance from the basic machine coordinate u“:!"e end gggg
zero point to the basic position in the input area then e A:° :"i = . =
press [INPUT]. Horiginp oo 0
2 Zero-P 30.000
2050 absdir 0
2051/ check 0.000
2052
2053
2054/ clpush 80
2055 pushf 120
2056 aproch 50.000
2057 nrefp 0.000
|
(7) Start JOG operation. » State: [Stopper1]

The axis moves toward the machine end stopper at the
pushing speed (#2055 pushf).

(8) After the axis pushes against the machine end stopper » State: [Zero-P. Rel.]
and the current reaches its limit continually during giv-
en time period, the axis returns toward the approach
point at the pushing speed.

(9) After the axis arrives at the approach point, the axis * State: [Stopper2]
moves toward the machine end stopper at the pushing

speed.
(10) [When "#2059 zerbas" is set to "0"] State: [Complete]
The axis pushes against the machine end stopper and Machine end: 0.000
stops when the current reaches its limit. Machine position: Current machine position
[When "#2059 zerbas" is set to "1"] State: [Complete]
The axis pushes against the machine end stopper, and Machine end: Distance between the machine end stopper
the current reaches its limit, the axis reverses and and the grid point immediately before the stopper
moves at the pushing speed. Then the axis stops at the Machine position: Current machine position

first grid point.

Move the cursor to "Zero-P" withthe [ T Jand [ | ]
keys.

Input the distance from the basic machine coordinate
zero point to the grid point immediately preceding the
basic position in the input area then press [INPUT].

The zero point initial setting is now complete. After initializing all axes, turn the power OFF and ON.
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(*1) Low current limit value may prevent the basic movement of the axis. Do not set such a low value.
Set an appropriate value taking into account the acceleration torque and the friction torque.
When the current limit value is set too low, the servo error 3E (magnetic pole position detection error) may occur.

(*2) Depending on the setting value of the parameter "#2059 zerbas", the value set for "Zero-P" differ as shown in the follow-
ing figure.

Automatic initialization start point Pushing speed (7)

Basic machine coordinate Reference
system zero point position
© A A Grid point > @
(electric basic|position)
} Machine end stopper
Zero return parameter Absolute position parameter| (mechanical basic
"#2037 G530fs" - J "#2056 aproch" | position)
>l
"#2 Zero-P" (#2059 zerbas=1) Nl
i
"#2 Zero-P" (#2059 zerbas=0)

+ (7) to (11) in this diagram indicate steps of the operation procedure.
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. Note

(1) To change just the basic machine coordinate zero point, set "#0 Absolute posn set" and "#2 Zero-P", and then turn the
power OFF and ON.

(2) If attempting to push toward the machine end stopper without passing the grid point even once after turning the power
ON, the operation message "Not Passed on grid" will display. Return to a point before the last grid, and then repeat from
the step of pushing toward the machine end stopper.

(3) If the first grid point is covered by the grid mask (#2028 grmask) as a result of return to the electric basic position in the
step (11), the axis stops at the next grid point. Note that reference position shift amount (#2027 G28sft) is invalid.

(4) Acceleration/deceleration during movement at the specified push speed is performed in smoothing-off (stepfeed) mode.

(5) If"0" is specified for "#2056 aproch" of the absolute position parameters, the machine zero point is regarded as the
approach point.

(6) Automatic initialization is interrupted if one of the following events occurs. If it is interrupted, [State] indicates "Jog Start"
(after selecting the "Auto init set" mode if it is caused by mode change), so restart operation from the step of JOG-start.
+ An absolute position detection alarm occurs.

+ Operation preparation signal turns OFF.

+ The mode is changed.

¢ The system is reset.

If [State] is "Complete" before automatic initialization is started, "State" returns to "Complete" when power is turned OFF
and ON again without restarting the operation.

(7) Automatic initialization cannot be started in the following cases. The operation message "Can't start" will appear if starting
is attempted.

+ When "#0 Absolute posn set" is not set.

+ When the "#2 Zero-P" setting is inappropriate.

+ When the absolute position parameter "#2055 pushf" is not set.

¢+ When "Z71 Abs encoder failure 0005" has occurred.

Supplementing one of the points above, "Zero-P" setting is inappropriate when "#2 Zero-P" is smaller than the "#2037
G530fs" or when "#2 Zero-P" is set to "0" as shown below.

Machine end
stopper
(Mechanical
basic position)

Basic machine coordinate Ref it
system zero point eterence position

EJ Machine end stopper

(Mechanical basic
"2 Zero-P" position)

1

Basic machine coordinate

Zero return parameter system zero point

#2037 "G53o0fs"

l If the "2 Zero-P" setting is "0", the

basic machine coordinate system
zero point is located on the machine
end stopper.

The direction of axis movement is
thus unpredictable.

Looking from the basic machine coordinate system zero point,
the reference position is located far beyond the machine end
stopper, thus the reference position return cannot be carried out.
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26.1.4 Machine End Stopper Method: Manual Initialization

(1)

)

Preparations
Set the parameters on the absolute position parameter
screen.

Turn the power OFF and ON.
(Only when "#2049 type" is specified again.)

The following are the operations on the absolute position setting screen. ([Mainte] - [To Abs pos])

)

(4)

(%)

Select an axis to set the absolute position.

There are two methods to select an axis. »
+ Select the menu [Axis select], enter the axis name
in the input area then press [INPUT]. (For the axis

#2049 type (absolute position detection method): 1 (stop-
per method)
#2054 clpush (current limit): 0 to 100 (*1)
#2059 zerbas (select zero point parameter and basic
point): 0 or 1 (*2)
The parameters other than "#2049 type" can also be seton
the absolute position setting screen.

Selected axis

name, input the name set to the parameter "#1022 Establ ishment method (With Stopper) — e Stoppe’r‘
axname2" (2nd axis name).) 1. Input the display axis name with State Illegality
i i i the [Axis select] menu, or select Machine end 0.000
4 F;]ress the menu [Prev axis] and [Next axis] to switch the axis with the MNext axisl/ | yg  Machine posn s
the axis. [Before axis] menu. -
2. Select the operation mode switch. 0 Ab;u!ute s et
Auto init -> "Auto init set” 1] DO
Manual init -> "HANDLE" or "JOG" 2yfera-P 0.000
3. Set "1" to "Absolute posn set". 2050 absdir 0
4. Set data for "Zero-P". 2051f check 0.000
5. Move axis to mach. end stopper. 2052
Auto init -> "JOG" start 2053
Manual init -> "HANDLE" or "J0G" 2054 clpush 0
The axis moves in the oppo. direc- 2055 pushf 600
tion with the [Release] state. 2056 aproch 0.000
6. The absolute posn is set up when 2057 nrefp 0.000
"Complete" is applied to "State". ﬂ
7. Turn the power OFF and ON again.
Select "Handle mode" or "Jog mode" for the machine
operation switch.
Confirm that the cursor is on "Absolute posn set", input The input value will be registered in the "Absolute posn set"
"1"in the input area, and press the [INPUT] key. area.
X
Type With Stopper
State Stopper.
Machine end 0.000
Machine posn 0.000
No.
Q Absolute posn set
1 0rigin-P
2 Zero-P
2050 absdir
2051 check
2052
2053
2054 clpush
2055 pushf
2056 aproch
2057 nrefp
|
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(6) [When "#2039 zerbas" is set to "0"] » The input value will be registered in the "Zero-P" area.
Set the "Zero-P". (*2)
Move the cursor to "Zero P" withthe [ T Jand [ | ] X
keys Type With Stopper
y - State Stopper
Input the distance from the basic machine coordinate Machine end 0.000
. . . . Machine posn 0.000
zero point to the machine end stopper in the input area Ko o Aot :
then press [INPUT]. Tloriginp 0
2 Zero-P 30.000
2050 absdir
2051 check 0.000
2052
2053
2054/ clpush 0
2055 pushf 600
2056 aproch 0.000
2057 nrefp 0.000:
|
(7) Press the axis against the machine end stopper. State: [Stopper]

Machine end: Distance between the machine end stopper
and the grid point immediately before the stopper

(8) [When "#2059 zerbas" is set to "0"] State: [Complete]
The axis pushes against the machine end stopper and Machine end: 0.000
stops when the current reaches its limit. Machine position: Current machine position
[When "#2059 zerbas" is set to "1"] State: [Complete]
The axis pushes against the machine end stopper, and Machine end: Distance between the machine end stopper
the current reaches its limit, the axis reverses and and the grid point immediately before the stopper
moves at the pushing speed (set by "#2055 pushf"). Machine position: Current machine position

Then the axis stops at the first grid point.

Move the cursor to "Zero-P" withthe [ T Jand [ | ]
keys.

Input the distance from basic machine coordinate sys-
tem zero point to the grid point immediately preceding
the machine end stopper then press [INPUT].

The zero point initial setting is now complete. After initializing all axes, turn the power OFF and ON.
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(*1) Low current limit value may prevent the basic movement of the axis. Do not set such a low value.
Set an appropriate value taking into account the acceleration torque and the friction torque.
When the current limit value is set too low, the servo error 3E (magnetic pole position detection error) may occur.
(*2) Depending on the setting value of the parameter "#2059 zerbas", the value set for "Zero-P" differ as shown in the follow-

ing figure.

Start point

Basic machine coordinate Reference

© /AN

system zero point position
A . .
(Cfejgcfr?c:nt:asic Machine end stopper
Zero return parameter L (mechanical basic
position)

"#2037 G530fs"

g

"#2 Zero-P" (#2059 zerbas=1)

‘"Machine end"

"#2 Zero-P" (#2059 zerbas=0)

+ (7) to (9) in this diagram indicate steps of the operation procedure.

‘ Note

position)

(1) To change just the basic machine coordinate zero point, set "#0 Absolute posn set" and "#2 Zero-P", and then turn the

power OFF and ON.

(2) If attempting to push toward the machine end stopper without passing the grid point even once after turning the power
ON, the operation message "Not Passed on grid" will display. Return to a point before the last grid, and then repeat from
the step of pushing toward the machine end stopper.

(3) If the first grid point is covered by the grid mask (#2028 grmask) as a result of return to the electric basic position in the
step (9), the axis stops at the next grid point. Note that reference position shift amount (#2027 G28sft) is invalid.
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26.1.5 Dog-type

(1)

(2)

Preparations #2049 type (absolute position detection method): 3 (dog-
Set the parameters on the absolute position parameter type)
screen. The parameters such as approach speed and grid mask

amount also need to be adjusted.

Turn the power OFF and ON.
(Only when "#2049 type" is specified again.)

The following are the operations on the absolute position setting screen. ([Mainte] - [To Abs pos])

)

(4)

()

Select an axis to set the absolute position.

There are two methods to select an axis. * Selected axis
+ Select the menu [Axis select], enter the axis name
in the input area then press [INPUT]. (For the axis
name, input the name set to the parameter "#1022 Establishment method (Dog-type) s Dog_typ’;
axname2" (2nd axis name).) 1. Input the display axis name with State Illegality.
. . . the [Axis select] menu, or select Machine end 0.000
+ Press the menu [Prev axis] and [Next axis] to switch the axis with the Mext axisl/ |y Machine posn 0.000
the axis. [Before axis] menu. -
2. Execute the dog-type zero point 0 Ab§u!ute posn set
return manually or automatically. 1 0rigin-p
3. The absolute posn is set up when 2 ZeruTP
2050 absdir

"Complete" is applied to "State".
4. Turn the power OFF and ON again. = 2051 check

2052
2053
2054 clpush 0
2055/ pushf 600
2056/ aproch 0.000
2057 nrefp 0.000
i

Execute the manual or automatic dog-type zero point State: [Zero-P. Rel.]

return. Machine position: Current machine position

The axis arrives at the zero point. State: [Complete]

Machine position: 0.000

The zero point initial setting is now complete. After initializing all axes, turn the power OFF and ON.

. Note

(1) If the dog-type reference position return is interrupted by resetting, the previous state ("Complete" or "lllegality") will dis-

play in the [State] column.

(2) With dog-type reference position return, reference position return can be executed again even if the [State] is "Complete".
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26.1.6 Setting the Grid Interval and the Reference Encoder for Grid Interval

Set the parameters "#2041 grspcref" (reference encoder for grid interval) and "#2029 grspc" (grid interval) according to the
machine configuration.

[For semi-closed loop control]

Set the reference encoder for grid interval to "0" (grid interval from motor side).

Set the grid interval same value as the ball screw pitch.

If the reference encoder for grid interval is set to "1" (grid interval by machine side), the grid interval must be set to the
calculated amount of grid movement per 1 motor rotation ("#2201 SV001 PC1"/"#2202 SV002 PC2" x "#2218 SV018 PIT").

[For full-closed loop control]

Set the reference encoder for grid interval to "1" (grid interval by machine side).

Set the grid interval same value as the Z phase pitch.

If the reference encoder for grid interval is set to "0" (grid interval by motor side), the grid interval must be to set to the
calculated amount of grid movement per Z phase pitch ("2202 SV002 PC2"/"#2201 SV001 PC1" x the Z phase pitch on the
machine side encoder).

[Parameter settings for "Grid interval” and "Reference encoder for grid interval"]

Loob control #2041 grspcref #2029 grspc Calculation for the grid
P Reference encoder for grid interval Grid interval interval
0: grid interval by the motor side Same value as the ball screw pitch unnecessary
Semi-closed Calculated value of "#2201 SV001 PC1"/

1: grid interval by the machine side necessary

"#2202 SV002 PC2" x "#2218 SV018 PIT"

Calculated value of "2202 SV002 PC2"/
0: grid interval by the motor side "#2201 SV001 PC1" x Z phase pitch on ma- necessary
chine side encoder

Full-closed

1: grid interval by the machine side Same value as the Z phase pitch unnecessary

(*) If the grid interval is set to "0", ball screw pitch "#2218 SV018 PIT" will be used instead of grid interval.

26.1.7 Precautions Common for the Initilization Operation

(1) The "#0 Absolute posn set" parameter (axis for which zero point is to be initialized) can be set simultaneously for all axes
or individually for each axis.

(2) The "#0 Absolute posn set" parameter cannot be turned OFF with the keys. It is turned OFF when the power is turned ON
again.

(3) "#2 ZERO-P" can be set at any time as long as "#0 Absolute posn set" is set to "1".

(4) The grid point must be passed at least once after turning the power ON before initializing the zero point. If the grid point
has not been passed, the operation message "Not passed on grid" will appear at the "Machine posn".

(5) When the absolute position is established, the required data will be stored in the memory.
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26.1.8 Precautions Common for the Dogless-type Absolute Position Encoder

(1) Example of setting "#2 Zero-P" parameter

For the "#2 Zero-P" parameter, set the coordinate value of the absolute position origin point (machine reference position
or electrical basic position) looking from the basic machine coordinate zero point.

(Example 1) To set the zero point at 50.0 mm be-
fore absolute position origin point on + end

"#2 Zero-P" = 50.0

Basic machine coordinate
system zero point

Absolute position
origin point

(Mechanical basic
position or electrical
basic position)

(Example 2) To set the zero point at 400.0 mm
before the machine basic position or absolute po-
sition origin point on - end.

"#2 Zero-P" = 400.0

A

| Basic machine
coordinate system
zero point

A

N
U

/Absolute position (Mechanical basic
origin point position or electrical
basic position)

»
>

ous grid point.

10.0 mm grid interval.)

(Example 3) To set the basic machine coordinate zero point on the grid point, calculate the "#2 Zero-P" parameter setting value as shown
below using the value displayed at "Machine end". "Machine end" shows the distance from the machine reference position to the previ-

(Note that when setting the electrical reference position coordinate value in "#2 Zero-P", the "Machine end" value does not need to be
considered.) To set the third grid point as the zer