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¢ No part of this manual may be reproduced in any form.
o All specifications and designs are subject to change without notice.

The products in this manual are controlled based on Japan’s “Foreign Exchange and
Foreign Trade Law”. The export from Japan is subject to an export license by the
government of Japan. Furthermore, the product may also be controlled by re-export
regulations of the United States government.

Should you wish to export or re-export these products, please contact FANUC for advice.

The products in this manual are manufactured under strict quality control. However, when
using any of the products in a facility in which a serious accident or loss is predicted due to
a failure of the product, install a safety device.

In this manual we have tried as much as possible to describe all the various matters.
However, we cannot describe all the matters which must not be done, or which cannot be
done, because there are so many possibilities.

Therefore, matters which are not especially described as possible in this manual should be
regarded as "impossible”.

This manual contains the program names or device names of other companies, some of
which are registered trademarks of respective owners. However, these names are not
followed by ® or ™ in the main body.
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SAFETY PRECAUTIONS

Described below are the safety precautions regarding the control units and those peripheral units
explained herein. The safety precautions must be observed in order to use these units safely.

Because exchanging, as well as performing daily maintenance operations on, the control units and those
peripheral units explained herein may incur diverse dangers, you cannot be involved in such work unless
you have been sufficiently trained for safety.

Some safety precautions may not apply to your control units or peripheral units explained herein because
the units have no corresponding function. If this is the case, skip reading those precautions.

As for safety precautions regarding machine tools, refer to the respective machine manuals provided by
the machine tool builders.

Before starting to operate machines for check purposes, be sure to read the manuals provided by the
machine tool builders and FANUC and sufficiently understand their descriptions.
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DEFINITION OF WARNING, CAUTION, AND NOTE

This manual includes safety precautions for protecting the user and preventing damage to the machine.
Precautions are classified into Warning and Caution according to their bearing on safety. Also,
supplementary information is described as a Note. Read the Warning, Caution, and Note thoroughly
before attempting to use the machine.

/A WARNING
Applied when there is a danger of the user being injured or when there is a
danger of both the user being injured and the equipment being damaged if the
approved procedure is not observed.

/AN CAUTION
Applied when there is a danger of the equipment being damaged, if the
approved procedure is not observed.

NOTE
The Note is used to indicate supplementary information other than Warning and
Caution.

e  Read this manual carefully, and store it in a safe place.
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WARNINGS AND CAUTIONS REGARDING MOUNTING, WIRING,
AND EXCHANGING

/A WARNING

1 Before starting mounting, wiring, and exchanging, be sure to shut off externally
supplied power. Otherwise, electrical shocks, breakdown, and blowout may
occur.

If a control unit is turned off but other units are not, it is likely that power may be
supplied to servo units, resulting in the units being damaged and workers getting
an electrical shock when the units are exchanged.

2 Voltage lingers in servo and spindle amplifiers for a while even after power has
been turned off, resulting in workers possibly getting an electrical shock when
the workers touch them. Before starting to exchange these amplifiers, wait for 20
minutes after power has been turned off.

3 Be sure to ground your control units and peripheral units in accordance with your
national grounding standards (protective grounding class C or stricter).
Otherwise, electrical shocks, breakdown, and blowout may occur.

4 In order to prevent damage that may be caused by static electricity, wear a
grounding wrist strap or take a similar protective measure before starting to
touch a printed-circuit board or unit or attach a cable.

Static electricity from human bodies can damage electrical circuits.

5 In unit replacement, specify the same settings and parameters in the newly
installed unit as those for the one removed. (For details, refer to the respective
manuals for the units.)

Operating the newly installed unit with incorrect settings or parameters will cause
the machine to behave unexpectedly, possibly leading to a damaged workpiece
or machine or injury.

6 If you notice an apparent hardware fault, such as abnormal noise, abnormal
odor, smoke, ignition, or abnormal heat, in the hardware while power is being
supplied to it, shut it off at once. These faults can cause fire, breakdown,
blowout, and malfunction.

7 The radiating fins of control units, servo amplifiers, spindle amplifiers, and other
devices can remain very hot for a while after power has been turned off, making
you get burned if you touch them. Before starting to work on them, wait and
make sure they are cool.

8 When exchanging heavy stuff, you should do so together with two or more
people.

If you try to exchange heavy stuff all by yourself, you may drop it and get hurt.

9 Wiring work in the control units and peripheral units must be done only after they
have been installed. Otherwise, electrical shocks can occur.

10 Be careful not to damage cables. Otherwise, electrical shocks can occur.

11 When working, wear suitable clothes with safety taken into account. Otherwise,
injury and electrical shocks can occur.

12 Do not work with your hands wet. Otherwise, electrical shocks and damage to
electrical circuits can occur.
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/\ CAUTION
Failing to observe any caution stated below can lead to fire, breakdown, blowout,
and malfunction.

1 Do not attach the units directly to any flammable object or install the units near
any flammable object.

2 Do not allow any foreign matter (such as a screw, metal chip, or coolant) to get
in the units.

3 Handle the units and printed-circuit boards gently because they are precision
devices. Be careful not to drop them or give a high impact to them.

4 Lay signal wires away from power wires as stated in this manual.

5 When fastening each unit or wire, be sure to observe the screw tightening torque
specified for them. If screws are tightened too weakly or too strongly, it is likely
that the unit may drop, break, or malfunction, or the wire may be short-circuited.
Do not forget to tighten all necessary screw.

6 Do not block any cooling fan air inlet or outlet. For units having no cooling fan,
allow space for natural convection cooling above and below them.

7 Be careful not to make an incorrect wiring or connection. Be sure to attach wires
and cables to their respective corresponding terminals and connectors.

8 Confirm equipment’s electrical rating stated herein. Do not apply any unspecified
voltage to the equipment.

9 Do not confuse voltage polarity. Carefully confirm the arrangement of connector
pins.

10 When making a cable assembly, press-mount, crimp, or solder the wires, using
the tool specified by the cable manufacturer.

11 Use printed-circuit boards and peripheral units that match your control unit.

12 When mounting the units, pay attention to their mass.

13 When detaching a cable from a unit, hold the connector rather than the cable.
When attaching a cable, be sure to fit its connector to the connector pins
securely. For connectors having a lock mechanism, be sure to lock them
securely.

14 As for the shielding wires of the cables specified herein, securely ground them,
using, for example, cable clamps.

15 Always use wires whose length, diameter, heat resistance, and flex resistance
match their use.
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WARNINGS AND CAUTIONS REGARDING DESIGNING

/AN WARNING

1 When designing, be sure to observe all rules stated in this document and any
related manuals. Otherwise, it is likely that failure and malfunction may occur.

2 Failures in the control units and 1/O units as well as input power abnormality and
communication failures can hamper the normal operation of these 1/0O units.
Design each 1/0O unit in such a way that the machine can operate safely, for
example, by providing an external safety circuit to the 1/0 unit so that no accident
will occur even if the 1/0 unit fails to operate normally.

The DO function of each I/O unit has been designed in such a way that, if a
system alarm is issued in the control unit that controls the I/O unit or the power
of the control unit or the I/O unit is turned off, the DO function of all the 1/0O units
is turned off. However, it is not guaranteed that the DO function is surely turned
off. So, it is requested that, if a signal regarding safety is involved, a safety circuit
external to each 1/0 unit must be configured. Using the dual check safety
function makes it possible to detect a single fault in a portion related to safety.
For details of the dual check safety function, refer to the FANUC Series
30i/31i/32i-MODEL B Dual Check Safety Connection Manual (B-64483EN-2).

3 Install each control unit, display unit, MDI unit, and machine operator panel in
such a place that neither cutting chip nor coolant will spatter to them. Otherwise,
damage or malfunction may occur.

4 Coolants containing sulfur or chlorine at a high activation level, oil-free coolants
called synthetic, and water-soluble coolants at a high alkali level, in particular,
can largely affect the CNC and peripheral units. Please note that, even if
consideration is taken to protect them from direct exposure to these coolants,
the following trouble is likely to occur.

e Coolants containing sulfur or chlorine at a high activation level
Some coolants containing sulfur or chlorine are at an extremely high activity
level. If such a coolant adheres to the CNC or peripheral units, it reacts
chemically with a material, such as resin, of equipment, possibly leading to
corrosion or deterioration. If it gets in the CNC or peripheral units, it corrodes
metals, such as copper and silver, used as component materials, possibly
leading to a defective component.

e Synthetic-type coolants having a high permeability
Some synthetic-type coolants whose lubricating component is, for example,
PAG (polyalkylene glycol) have an extremely high permeability. If such a
coolant is used even in equipment having a high closeness, it can readily flow
into the CNC or peripheral units through, for example, gaskets. It is likely that,
if the coolant gets in the CNC or a peripheral unit, it may deteriorate the
insulation and damage the components.

e Water-soluble coolants at a high alkali level
Some coolants whose pH is increased using alkanolamine are so strong
alkali that its standard dilution will lead to pH10 or higher. If such a coolant
spatters over the surface of the CNC or peripheral unit, it reacts chemically
with a material, such as resin, possibly leading to corrosion or deterioration.
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WARNINGS, CAUTIONS, AND NOTES REGARDING DAILY
MAINTENANCE

/A WARNING
Battery replacement
Do not replace batteries unless you have been well informed of maintenance
work and safety.
When opening the cabinet and replacing batteries, be careful not to touch any
high-voltage circuit (marked with /A and covered with an electric shock
prevention cover).
When the electric shock prevention cover has been removed, you will get an
electric shock if you touch any high-voltage circuit.

/A WARNING
Fuse replacement
Before replacing a blown fuse, it is necessary to remove the cause of the blown
fuse.
So, do not replace fuses unless you have been well informed of maintenance
work and safety.
When opening the cabinet and replacing fuses, be careful not to touch any
high-voltage circuit (marked with /A and covered with an electric shock
prevention cover).
When the electric shock prevention cover has been removed, you will get an
electric shock if you touch any high-voltage circuit.

/\ CAUTION
Handle the batteries gently. Do not drop them or give a strong impact to them.

NOTE
Each control unit uses batteries, because it must hold data, such as programs,
offset values, and parameters even when AC power for it is off.
Back up the data (programs, offset values, and parameters) regularly.
If the battery voltage becomes low, a low battery voltage alarm is displayed on
the machine operator’s panel or screen.
Once the battery voltage alarm has been displayed, replace the batteries within
one week. Otherwise, the memory contents may be lost.
For the battery replacement procedure, see Section 4.4, “Batteries”. Recollect or
discard old batteries in the way your local autonomous community specifies.

NOTE REGARDING KOREAN KC MARK

NOTE
This equipment is industrial (Class A) electromagnetic wave suitability equipment
and seller or user should take notice of it, and this equipment is to be used in the
places except for home.
ol 7171= AF-&(AF) AAIAF77I=A B v} = AREAE o] A& FoJEkA 7] wkeb,
7F3 9ol A oA ALEEE AS Ao gt
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PREFACE

This manual describes the information, that is, electrical and structural specifications, needed in
connecting machine tools to the control and peripheral units stated below. The manual covers the range
shown on the total connection diagrams mentioned in Chapter 2. The manual briefly describes the units
that are used in common with the FANUC control units, such as FANUC 1I/O units, FANUC PANEL i,
and servo motors. It also gives supplementary information for use of these units with the control units.
For detailed specifications, refer to the manuals of these components.

For options not covered in this manual, also refer to the manuals of these components.

Applicable models

The models covered by this manual, and their abbreviations are :

Model name Abbreviation
FANUC Series 0i— TF 0i-TF
FANUC Series 0i— MF 0i-F 0i—-MF Series 0i
FANUC Series 0i— PF 0i—-PF

Organization of this manuals
This manual consists of chapters 1 to 12 and appendixes at the end of the book.

Chapter and title Contents
Chapter 1 Provides general information related to the connection, as well as an
CONFIGURATION introduction to detailed information.
Chapter 2 Describes how to connect peripheral units.
TOTAL CONNECTION DAIGRAMS
Chapter 3 Describes the installation requirements for using.
INSTALLATION
Chapter 4 Describes how to make connections related to the power supply.
POWER SUPPLAY CONNECTION
Chapter 5 Describes how to connect the peripheral devices.

CONNECTION TO CNC
PERIOHERALS

Chapter 6 Describes how to connect the 30i-B series to servo or spindle amplifiers.
SERVO AND SPINDLE Also explains how to connect separate detector interface units.
INTERFACES

Chapter 7 Describes how to connect machine interface 1/0O units using the FANUC 1/O

CONNECTION TO FANUC /0O Link | Link 1.
i

Chapter 8 Describes major units that correspond to the FANUC 1/O Link i.

UNITS CONNECTED TO FANUC

I/0 Link i

Chapter 9 Describes how to handle the emergency stop signal.

STOP AND EMERGENCY STOP A lot of important information regarding safety is included. Be sure to read It.
Chapter 10 Describes how to connect to networks.

CONNECTION TO OTHER

NETWORKS

Chapter 11 Describes how to connect to the FANUC PANEL 7 or a commercial personal

CONNECTION WITH THE FANUC | computer, using the high-speed serial bus (HSSB) or Ethernet.
PANEL i AND COMMERCIAL
PERSONAL COMPUTERS

Chapter 12 Describes how to connect a PANEL i.
PANEL {
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Chapter and title Contents

D) OPTICAL FIBER CABLE
E) MEMORY CARD INTERFACE

APPENDIX A) OUTLINE DRAWINGS OF UNITS AND CONNECTORS
B) 20-PIN INTERFACE CONNECTORS AND CABLES
C) CONNECTION CABLE (SUPPLIED FROM US)

Related manuals of 0i-F

The following table lists the manuals related to 0i-F. This manual is indicated by an asterisk(*).

Table 1 Related manuals

Manual name

Specification number

DESCRIPTIONS B-64602EN
CONNECTION MANUAL (HARDWARE) B-64603EN
CONNECTION MANUAL (FUNCTION) B-64603EN-1
OPERATOR’S MANUAL (Common to Lathe System/Machining Center System) B-64604EN
OPERATOR'’S MANUAL (For Lathe System) B-64604EN-1
OPERATOR’S MANUAL (For Machining Center System) B-64604EN-2
MAINTENANCE MANUAL B-64605EN
PARAMETER MANUAL B-64610EN
0i-PF CONNECTION MANUAL (FUNCTION) B-64623EN
0i-PF OPERATOR'’S MANUAL B-64624EN
0i-PF PARAMETER MANUAL B-64630EN
Programming

Macro Executor PROGRAMMING MANUAL B-63943EN-2
Macro Compiler PROGRAMMING MANUAL B-66263EN
C Language Executor PROGRAMMING MANUAL B-63943EN-3
PMC

PMC PROGRAMMING MANUAL B-64513EN
Network

PROFIBUS-DP Board CONNECTION MANUAL B-63993EN
Fast Ethernet / Fast Data Server OPERATOR’S MANUAL B-64014EN
DeviceNet Board CONNECTION MANUAL B-64043EN
FL-net Board CONNECTION MANUAL B-64163EN
CC-Link Board CONNECTION MANUAL B-64463EN
Industrial Ethernet CONNECTION MANUAL B-64013EN
Operation guidance function

MANUAL GUIDE i B-63874EN
(Common to Lathe System/Machining Center System) OPERATOR’S MANUAL

MANUAL GUIDE i (For Machining Center System) OPERATOR’S MANUAL B-63874EN-2
MANUAL GUIDE i (Set-up Guidance Functions) OPERATOR’S MANUAL B-63874EN-1
Dual Check Safety

Dual Check Safety CONNECTION MANUAL B-64483EN-2
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Related manuals of SERVO MOTOR ais/ailfis/pi series
The following table lists the manuals related to SERVO MOTOR ais/ai/Pis/Pi series

Manual name Specification number
FANUC AC SERVO MOTOR ai series DESCRIPTIONS B-65262EN
FANUC AC SPINDLE MOTOR a.i series DESCRIPTIONS B-65272EN
FANUC AC SERVO MOTOR Bi series DESCRIPTIONS B-65302EN
FANUC AC SPINDLE MOTOR Bi series DESCRIPTIONS B-65312EN
FANUC SERVO AMPLIFIER i series DESCRIPTIONS B-65282EN
FANUC SERVO AMPLIFIER Bi series DESCRIPTIONS B-65322EN

FANUC SERVO MOTOR ais series
FANUC SERVO MOTOR ai series
FANUC AC SPINDLE MOTOR i series B-65285EN
FANUC SERVO AMPLIFIER ai series
MAINTENANCE MANUAL

FANUC SERVO MOTOR Bis series
FANUC AC SPINDLE MOTOR i series
FANUC SERVO AMPLIFIER Bi series
MAINTENANCE MANUAL

FANUC AC SERVO MOTOR ai series
FANUC AC SERVO MOTOR Bi series
FANUC LINEAR MOTOR LiS series B-65270EN
FANUC SYNCHRONOUS BUILT-IN SERVO MOTOR DiS series
PARAMETER MANUAL

FANUC AC SPINDLE MOTOR i series

FANUC AC SPINDLE MOTOR i series

B-65325EN

BUILT-IN SPINDLE MOTOR Bi series B-65280EN
PARAMETER MANUAL
Related manuals of FANUC PANEL i
The following table lists the manuals related to FANUC PANEL i.
Manual name Specification number
FANUC PANEL i CONNECTION AND MAINTENANCE MANUAL B-64223EN

Related manuals of FANUC I/O Unit
The following table lists the manuals related to FANUC 1/O Unit.
Manual name Specification number

FANUC 1/0O Unit-MODEL A CONNECTION AND MAINTENANCE MANUAL B-61813E

FANUC 1/0O Unit-MODEL B CONNECTION AND MAINTENANCE MANUAL B-62163E

Handy Machine Operator's Panel CONNECTION MANUAL B-63753EN

Training
e FANUC runs FANUC Training Center to train those who will be involved in the connection,
maintenance, and operation of FANUC products. It is recommended to attend the class so you will
be able to use the products effectively.
Visit the following web site for detailed descriptions of its curriculum.
http://www.fanuc.co.jp/
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1 conFicurATION

1.1 CONTROL UNIT CONFIGURATION AND COMPONENT
NAMES

The LCD-mounted type is one having both control and indicator sections in it. Each unit has different
composition. Described below is the configuration of type. This manual focuses on how to attach the
connectors shown in the configuration diagrams to device.

1.1.1 Configurations of LCD-mounted Type Control Units

LCD-mounted type control units

Basic Screen | Touch MDI Number of Number of Number of vertical
unit size panel option slots | horizontal soft keys soft keys
With Without
Without (horlzpntal) _ 2
With Without
8.4" (vert.lcal) - 2 5+2 without
With Without
Basic unit horizontal
With ( N ) - 2
A With Without
(vertical) 2
. Without
Without Separate 5
10.4" (horizontal/ver - 10+2 (8+1)or Without
. . Without
With tical)
2
. Without
Basic unit Without Separate 2
G 15" (horizontal/ Without 10+2 8+1
With vertical) ! 20u
/N\ CAUTION

The touch panel is a device designed to be operated by touching directly its
screen. Touch panel is possible to be operated with the gloves or bare hand. It is
possible to get a better operating feeling when using a FANUC-supplied
exclusive touch panel pen (A02B-0236-K111).

Please be careful not to press too strongly when operating with a finger. There is
a risk that internal circuit of the touch panel fails or the glass cracks.

If you press the screen with the pointed pen or sharp tool like a driver, it may
cause failure or the surface of the display may be scratched. Be sure to keep
away from such improper use.

/\ CAUTION
Do not poke the surface of the display with a sharp tool like a driver, or hit
strongly with a something hard like a grip of driver. It may cause failure or the
surface of the display may be scratched.
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NOTE
The indicators having a touch panel has a protection sheet attached to its front
surface. Explanations about how to replace the protection sheet, refer to the
FANUC Series 0i-MODEL F Maintenance Manual (B-64605EN).

10.4” LCD unit (front view)

Liquid-crystal
display

Vertical soft
keys

Memory card
interface —

USB pott

O 0000 00ao N o

_ O Oo0o0oo0oooooo a
Horizontal soft r —

keys

®)

NOTE

1 This figure shows the 10.4” LCD-mounted control unit as viewed from the front.
The basic configuration of the other control unit models is the same, as viewed
from the front.

2 The LCD (liquid-crystal display) has been fabricated using an extreme precision
technology. However, some of their pixels may fail to light or stay constantly
lighting because of their characteristics. Please be forewarned that these
phenomena are not faults.
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@
/ \

jjg N mhﬂ

h H

Basic unit A (rear view)

Iéll

FSSBinterface
connector

[COP10A]

e 2D [

FAN 0 FAN 1 BATTERY

Ethernet connector
(Embedded Ethernet)
[CD38A]

[ Soft key connectors
MDI connector Power supply
connector
- [JAZ] [CP1]
I/O device interface
connector (RS-232C)
[ID36A] J KI/O device interface \ Fuse
connector (RS-232C)
[JD36B]
N /)
High-speed skip A
connector
[JA40] I
1/0 Link i or I/O Link connector W
[UD51A] J
(.
Position coder connector \
[IA41] J
NOTE

1 This figure shows an LCD-mounted control unit having no option slot as viewed
from the rear.
2 The numbers in brackets [] in the figures are connector numbers.
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Basic unit G (rear view)

Km X

1

FSSB interface
connector
[COP10A-1] —
a
-
o
(Y

MDI connector
[CA55]

‘ =D , 0w, 25T

FANO FAN 1

e
BATTERY

Power supply
connector
[CPD16A]

[ Soft key connectors ]

1/0 device interface
connector (RS-232C)
[ID56A]

1/0 device interface
connector (RS-232C)

[JD36A]

USB port
[CD41P]

Ethernet connector
(Embedded Ethernet)
[CD38S]

4

Position coder connector

from the rear.

[JA41]
Hig h-speed skip connector W
[JA40] J
/O Link iconnector
[JD51A]
NOTE

1 This figure shows an LCD-mounted control unit having no option slot as viewed

2 The numbers in brackets [] in the figures are connector numbers.
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1.1.2 Configurations of Optional Boards

Fast Ethernet board PROFIBUS-DP slave board

ForProfibus
[CN2]

For Ethernet
[CD38R]

For HSSB interface
[COP21N]

For DeviceNet
[TBL]

For Profibus
[CN1]

For DeviceNet
[TBL]

NOTE
The numbers in brackets [] in the figures are connector numbers.
The Fast Ethernet board may be used also as data server or FL-net functions,
depending on the settings of parameters.
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1.2 HARDWARE OVERVIEW

1.2.1 LCD-mounted Type Control Unit Overview

Fast Ethernet board

Fast Ethernet function
Data server function
FL-net function
EtherNet/IP
master/slave function
PROFINET
master/slave function
Modbus/TCP function

HSSB interface board

High-speed serial bus interface

Various types of network boards

PROFIBUS-DP master board
PROFIBUS-DP slave board
DeviceNet master board ™?

DeviceNet slave board
CC-Link remote device station board

—

Options

Main board

- CPU for controlling CNC
- Power supply

- Axis control function

- MDI I/F

- 1/O Link i control function
- Analog output

- Position coder

- PMC control function

- High-speed skip (HDI)

- RS-232CI/F

- Memory card I/F

- USB I/F

- Ethernet function

Basic system

-

Unit without optional slots

or

Unit having two optional slots

Note

1 On aunit with optional slots, as many optional boards as the slots can be mounted.
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TOTAL CONNECTION DIAGRAMS

10.4”LCD unitand 8.4"LCD/MDI unit

o Main board
) 2avancery) [ 24 VDC power supply
2
5 IMDI unit
2 mMDIEA) [J————I[ck27

Rr232c-13p364) [ RS-232C /O device

4‘ RS-232C /0 device
Rr232c-20368) [JI——A1
Touch panel
Analog output for tod drives
A-0UT&HDIA40) [ ) o
High-speed skip input
:?ics)tgga“rgd Manual pulse generator
DC24v :I CPD1  JA3 :": Operator's
1/0 Link i (051A) [JQ——][] 1018 ] panel
(] so14 ]
DC24V cpD1 Distributed il Power
EJDlB 110 board magnetics
1/0 unit, etc cabiret
rﬂ[ JD1A [T

Position coder
Pos@m41) [1 Circuit breaker

lJ__I DC24Vv

AC 200V
MCC  Circuit breaker

Position coder

ul
[HIO

rsscop1oa) 1

Serial spindle motor

Servo motor

ICOP10B
COP10A

1 Servo motor

COP10B 1 Servo motor

aiSV

CoP10B
COP10A

((In this fi -axisamplifier is used.)
Separate detector interface unit 1
DC24v CP11A JF101
JF102

COP10B  JFics
[cop10oa JFi04
‘r[ CNFL1 JAAA Absolute scale batter:

1 Servo motor

|

(Required only when an absolute scale is used)

To separate detector interface unit 2

ETHERNET (CD38A [ ][F——————" Ethemet
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15"LCD unit

Main board

24v-N(cpp1ea [

1un Aegidsig

Rr232¢-130s564) [}

mpi(cass) [JI——————-I]

24VD C power supply

MDI unit

Position coder
POS(IA41)[]

rFssa(copioa) [ i
cop10B .
lcopi0A

[E COP10B é'ﬁ_l_:| Servo motor
aiSV
COP10A
COP10B 1 Servo motor
aiSV
COP10A
(In thisfigure, a 1-axisampliier isused.)
DC24v

RS-232C I/O device

R232C-2(JD36A) :I { _‘:I RS-232C /O device

Touch panel

A-OUT&HDI(JA40) :”]7/— Analog output for tod drives

High-speed skip input
Distributed Manual pulse generator
1//0 board,
DC24v CPD1  JA3]
1/0 Lirk i (I051A) [J————1[] 7018 Operator’s
Mooia 0 panel
DC24V CcPD1 Distibute [T Power
E 1/0 board .
JD1B ) magnetics
DI: jp1a VO unit, et | ]7 cabiret

Circuit breaker

[} bcaav

ﬁ AC 200V
a :I MCC  Circuit breaker

na

aiPS
E Position coder
aiSP
—EI'I —

Serid spindle motor

Servo motor

COP10B
COP10A

Servo motor

Separate detector interface unit 1

JF102
cop10B JF108
cop10A  F 104 F——{Lirear scale, axis4]
CNFL jasa

(Required only when an absolute scale is used)

cpua  ara0 —linear scde axis1]

ETHERNET(CD38S)

USB(CD41P)

To separate detector interface unit 2

]D— Ethermnet (Embedded Ethemnet)

D— USB memory
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When optional boards are provided

10/s reuondo

Fast Ethernet board

ETHERNET(CD38R)

Use a compact flash card purchased from FANUC

]D—D Ethernet or FL-net ,and so on

HSSB interface board

HSSB(COP21A)

DD— PANEL i

or Personal Computer

PROFIBUS-DP
master board

PROFI(CN1)

DD— Othercontrol unit

or PROFIBUS device

PROFIBUS-DP
slave board

PROFI(CN2)

] D— Other control unit

or PROFIBUS device

DeviceNet
master board

DVNET(TBL)

]D— Othercontrol unit

or DeviceNet device

DeviceNet
slave board

DVNET(TBL)

]D— Other control unit
or DeviceNet device

CC-Link remote
device station board

CCLNK(CTY)

D D— CC-Link device
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3

INSTALLATION

3.1

CABINET

ENVIRONMENTAL REQUIREMENTS OUTSIDE THE

3.1.1

Environmental Conditions outside the Cabinet

The control unit and the peripheral units have been designed on the assumption that they are housed in
closed cabinets. In this manual "cabinet" refers to the following:

e  (Cabinet manufactured by the machine tool builder for housing the control unit or peripheral units;

e  Operation pendant, manufactured by the machine tool builder, for housing the MDI unit, or

operator's panel.

e  Equivalent to the above.
The following table lists the environmental conditions required in installing these cabinets. Section 3.3 of
this connection manual explains the design conditions regarding installation of cabinets that will meet the
environmental conditions.

. Operating 0°C to 45°C
Ambient N " includi :
temperature of onoperating (|.nc uding storage -20°C to 60°C
. and transportation)
the cabinet :
Temperature change 0.3°C/minute or less
Hurmidit Normal 75%RH or less, no condensation
y Short period (less than 1 month) 95%RH or less, no condensation
Operating 4.9m/s? (0.5G) or less
Vibration Nonoperating (including storage

and transportation)

9.8m/s? (1.0G) or less

Meters above
sea level

Operating

Up to 1000 m % Note 1 n e Subseo 312

Nonoperating (including storage
and transportation)

Up to 12000 m

Environment

Normal machine shop environment

(The environment must be considered if the cabinets are in a
location where the density of dust, coolant, organic solvent,
and/or corrosive gas is relatively high.)

3.1.2

Installation Conditions of the Control Unit

Condition LCD-mounted type control unit and display unit

Operating 0°C to 58°C

Ambient ing (i i

mbien Nonoperating (|.nclud|ng storage -20°C to 60°C

temperature and transportation)

Temperature change 0.3°C/minute or less
. Normal 75%RH or less, no condensation
Humidity

Short period (less than 1 month)

95%RH or less, no condensation

-10 -
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Condition LCD-mounted type control unit and display unit

Vibration 58 to 500Hz: 9.8m/s” (1.0G)

4.9m/s? (0.5G) or less

FANUC'’s evaluation test was conducted under the following
conditions complying with IEC 60068-2-6.

Operating 10 to 58Hz: 0.075mm (amplitude)

Direction of vibration: Each of the X, Y, and Z directions
Number of sweep cycles: 10

Nonoperating (including storage

2
and transportation) 9.8m/s” (1.0G) or less

Meters above

Operating Up to 1000m Mt !
Nonoperating (including storage

sea level and transportation) Up to 12000m
Coolant, lubricant, or cutting chips shall not be sprinkled
Environment directly over the CNC or servo unit. No corrosive gas shall be
allowed.
NOTE
1 If the control unit is installed 1000 m or higher above sea level, the allowable

upper ambient temperature of the control unit in the cabinet is changed as
follows. Assume that the allowable upper ambient temperature of the control unit
in the cabinet installed 1000 m or higher above sea level decreases by 1.0°C for
every 100 m rise in altitude.
Example)

When a control unit whose required operating ambient temperature range is

0°C to 55°C is installed 1750 m above sea level:

55°C-(1750m-1000m)/100m % 1.0°C = 47.5°C

Therefore, the allowable ambient temperature range is from 0°C to 47.5°C.
When using a unit having additional installation conditions, be sure to meet also
these conditions.

3.2

CAUTIONS REGARDING THE INSTALLATION DESIGN OF
MACHINE TOOL POWER MAGNETICS CABINETS

When a cabinet is designed, it must satisfy the environmental conditions described in Section 3.1. In
addition, the magnetic interference on the screen, noise resistance, and maintenance requirements must be
considered. When mounting FANUC-supplied units, such as displays and operator’s panels, use packing
and fasten the mounting screws with the specified tightening torque. When designing magnetics cabinets,
pay due consideration to each item stated in the following “CAUTION”.

1

2

3

/\ CAUTION

The cabinet must be fully closed. The cabinet must be designed to prevent the
entry of airborne dust, coolant, and organic solvent.

The cabinet must be designed so that the permissible temperature of each unit
is not exceeded. (See Section 3.3.)

A closed cabinet must be equipped with a fan to circulate the air within. (This is
not necessary for a unit with fan.) The fan must be adjusted so that the air
moves at 0.5 m/sec along the surface of each installed unit.

However, do not blow air from the fan directly to the unit, because doing so can
readily make dust attach the portion where the air flow hits, leading to possible
trouble. (This is not necessary for a unit with fan.)

-11 -
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/A\ CAUTION

4 For the air to move easily, a clearance of 100 mm is required between each unit
and the wall of the cabinet.

5 Each FANUC-supplied unit, such as a display or operator’s panel, has been
designed on the assumption that they will be mounted using packing and with
the specified screw tightening torque. Failing to mount them as specified can
lead to unit damage and/or malfunction. Be sure to use packing and observe the
specified screw tightening torque. (See Sections 3.6 and 3.7.)

6 Failing to use packing or to provide complete sealing, or using any packing not
resistant to coolant in use will allow dust, coolant, and organic solvent to get in
the cabinet, leading to possible equipment trouble. Be sure to use an appropriate
packing and a secure sealing.

In addition, use an appropriate packing and a secure sealing for the cable outlets
and doors of the machine builder-provided units, such as displays, operator’'s
panels, and cabinet pendant boxes. (See Section 3.7.)

7 The LCD must not be installed in such a place that coolant would directly fall
onto the unit. Be sure to attach a protection cover to the LCD if it will be used in
an environment where it is anticipated that coolant may come into contact with it,
for example, an environment with a relatively dense oil mist.

8 Noise must be minimized. As the machine and the control unit are reduced in
size, the parts that generate noise may be placed near noise-sensitive parts in
the magnetics cabinet.

The control unit is built to protect it from external noise. Cabinet design to
minimize noise generation and to prevent it from being transmitted to the control
unit is necessary. (See Section 3.4.)

9 When placing units in the cabinet, also consider ease of maintenance. The units
should be placed so that they can be checked and replaced easily when
maintenance is performed.

10 The hard disk drive and floppy disk drive must not be installed near the source of
a strong magnetic field.

11 The installation conditions of the 1/O unit and connector panel /O module must
be satisfied. In order to secure ventilation in the equipment, mount the I/O unit
and connector panel I/O module in the specified orientation. Clearances of 100
mm or more both above and below the I/O unit are required for wiring and
ventilation.

Equipment radiating too much heat must not be put below the 1/0O unit and
connector panel I/O module.

Top 1/O base unit
A/(No screws or protrusions shall extend from the
bottom of this unit.)

Bottom

-12 -
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/A CAUTION
By a machine tool of a machine door adjacent to operator's panel, large shock
will be applied to the operator's panel every time of opening or closing the door.
CNC control unit and 1/0O unit on the operator's panel are deteriorated by
repeated large shock for a prolonged period every time opening and closing of
the door. So, attach a packing rubber or damper on the door to prevent damage
by direct large shock. Use the rubber for measures of the door and high
tolerance to a cutting fluid. Also, use the rubber even if repetition shock is
applied, form does not change and vibration absorption effect does not
deteriorate. When the rubber deteriorates, describe exchange method of the
rubber, make the structure which can be exchanged by an end user.
Describe the exchange method to manual of a machine tool.

E Operator’s panel 7

/
/

]
/

Machine
door

i
O

ANERRIIRRIIRRIIRRNNRRRNY

HH
i

\

A machine tool of the door and the operator’'s panel are contiguous,
please attach the rubber or a damper for the measures of shock when
opening and closing the door.

-13 -
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3.3 THERMAL DESIGN OF THE MACHINE TOOL MAGNETIC
CABINET

The internal air temperature of the cabinet increases when the units and parts installed in the cabinet
generate heat. Since the generated heat is radiated from the surface of the cabinet, the temperature of the
air in the cabinet and the outside air balance at certain heat levels. If the amount of heat generated is
constant, the larger the surface area of the cabinet, the less the internal temperature rises. The thermal
design of the cabinet refers to calculating the heat generated in the cabinet, evaluating the surface area of
the cabinet, and enlarging that surface area by installing heat exchangers in the cabinet, if necessary.
Such a design method is described in the following subsections.

3.3.1 Temperature Rise within the Machine Tool Magnetic Cabinet

The cooling capacity of a cabinet made of sheet metal is generally 6 W/°C per 1m” surface area, that is,
when the 6W heat source is contained in a cabinet having a surface area of 1 m”, the temperature of the air
in the cabinet rises by 1°C. In this case the surface area of the cabinet refers to the area useful in cooling,
that is, the area obtained by subtracting the area of the cabinet touching the floor from the total surface
area of the cabinet. There are two preconditions : The air in the cabinet must be circuited by the fun, and
the temperature of the air in the cabinet must be almost constant. For example, the operator’s panel
cabinet may contain an LCD-mounted type control unit. To keep the temperature in the cabinet at 58°C or
below when the ambient temperature is 45°C, the equation below must be satisfied.

Internal heat loss P [W] <

6[W/m*-°C] x surface area S[m”] x 13[°C] of rise in temperature
(A cooling capacity of 6 W/°C assumes the cabinet is so large that agitation with the fan motor does not
make the temperature distribution uniform. For a small cabinet like the operator's panel, a cooling
capacity of 8 W/°C, indicated in Subsection 3.3.3, may be used.)
For example, a cabinet having a surface area of 4m® has a cooling capacity of 24W/°C. To limit the
internal temperature increase to 13°C under these conditions, the internal heat must not exceed 312W. If
the actual internal heat is 360W, however, the temperature in the cabinet rises by 15°C. When this
happens, the cooling capacity of the cabinet must be improved using the heat exchanger.

3.3.2 Heat Output of Each Unit

Table 3.3.2 Heat output

Unit Heat output Remarks
LCD-mounted type 8.4”LCD unit Option 0 slot 32w Note 1)
control unit Option 2 slots
10.4”LCD unit Option 0 slot 32w Note 1)
Option 2 slots
15”LCD unit Option 0 slot 37TW Note 1)
Option 2 slots
Optional board Fast Ethernet board 3W
(when used as data server functions) (3.3W)
HSSB interface board 4W
PROFIBUS-DP master board 5W
PROFIBUS-DP slave board 2W
DeviceNet master board 3W
DeviceNet slave board 3.5W
CC-Link remote device station board 3W
MDI units ow

- 14 -



B-64603EN/01 3.INSTALLATION

NOTE

1 The values listed above do not include any heat output of the option boards. To
obtain the total heat output of the control unit, add the heat output from the any
option boards.

2 See Chapter 6 for the heat output of the separate detector interface unit.

3 See Chapter 8 for the heat output of each I/O unit.

4 Refer to the PANEL i Connection and Maintenance Manual (B-64223EN) for the
heat output of the PANEL 1.

3.3.3 Thermal Design of Operator's Panel

With a small cabinet like the operator's panel, the heat dissipating capacity of the cabinet is as shown
below, assuming that there is sufficient mixing of the air inside the cabinet.

Coated metal surfaces: 8 W/m**C

Plastic surfaces: 3.7 W/m*°C

An example of the thermal design for the cabinet shown in Fig. 3.3.3 is shown below.

O 0000 |+ :|
[/ ]
O [/ /]|
[mm|
m] 0000
Oooo
0o0oo
| ET=T-T-T-T-F-T-1-T-1-1-]] R
+ = ~
Air guide
chamber

Machine operator’s panel

T
+

560 160
120—mm square fan
motor (for air mixing)
Fig. 3.3.3
Assume the following.
Thermal exchange rates
Coated metal surfaces : 8 W/m?°C
Plastic surfaces © 3.7 W/m*-°C
Allowable temperature rise : 13°C higher than the exterior temperature

Also, assume the following.
Dimensions of pendant type cabinet shown in Fig. 3.3.3: 560(W) x 470(H) x 150(D) mm
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Surface area of metallic sections : 0.5722 m*
Surface area of plastic sections : 02632 m’

In this case, the allowable total heat dissipation for the cabinet is:
8x0.5722 x 13 +3.7x0.2632 x 13 =72 W.

In consequence, it can be concluded that the units shown in Table 3.3.3 on the next page can be installed
in this cabinet.

Table 3.3.3
LCD-mounted type control unit (with 10.4’LCD unit) 32w
Standard machine operator's panel 15wt
120-mm square fan motor for air mixing 8W
Total heat dissipation of the above 55w

NOTE
The 15 W quoted for the standard machine operator's panel represents an
example heat output value when half of all the input signals are turned on. This
value varies, depending on the mechanical configuration.

34 COUNTERMEASURES AGAINST NOISE AND
GROUNDING

In general, noise can occur because of electrostatic coupling, electromagnetic induction, and ground loop
and get in a control unit.
On the control unit side, due consideration is paid to a protective measure for external noise. However, it
is hard to measure the magnitude and frequency of noise quantitatively and there are lots of uncertainties
with noise. So, it is important to take measures for minimizing noise occurrence and keeping any noise
from entering the control unit in order to enhance stability in CNC-based machine tool system operation.
Grounding the power magnetics cabinet and devices is very important to prevent an electric shock and
suppress a noise influence. The CNC system uses the following three types of grounding:
(1) Signal grounding
This type of grounding is used to supply a reference potential (0 V) for the electrical signal system.
(2) Frame grounding
This type of grounding is used for safety reasons as well as to suppress external and internal noise.
For example, grounding is provided for the device frames, panels, and shielding on the interface
cables connecting the devices.
(3) System grounding (PE)
This type of grounding is used to connect frame grounds, which are provided for the individual
devices or between the units, to the ground as a system at a single point.
When designing the power magnetics cabinet, guard against noise in the machine as described in the
following section.
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3.4.1 Grounding as Noise Suppression Measures

3.4.1.1 Grounding methods

Typically, noise that becomes a problem is high—frequency noise. To suppress high—frequency noise, it is
important that the devices are grounded at low impedance™°™.
The grounding schemes for this purpose are described below.

NOTE
Impedance includes a resistance component that converts electric current to
heat as well as a component called “reactance”, and indicates a characteristic of
resistance to the flow of alternating current at a certain frequency.

(1) Multipoint grounding scheme
In this grounding scheme, when grounded at sufficiently low impedance, the cabinet metal plates are used
as ground plates, to which grounding is provided in the vicinity of each device.
This scheme has a great effect of suppressing high—frequency noise because it enables grounding to the
low—impedance metal plates of the cabinet in the shortest distance. However, the noise suppression effect
depends on the cabinet structure because the cabinet metal plates are used as ground plates.
See Subsection 3.4.1.2 for the cabinet. Fig. 3.4.1.1 (a) is a schematic wiring diagram.

Cabinet Pendant box
(Lower-impedance metal plates) (Lower-impedance metal plates

aiPS|aiSP| aiSV

Ground bar for

—. shield clamp Control unit
r JF* \

Connection at

; Machine
Connect the unit low impedance )
to a metal plate qoperator s panel
close to it. = /¥ J

However, keep

signal grounding e 9
P?(']n(tzsma;\l"::;t 24 V output power /
from power wire ; Signal line
grounding AG input Machine side
points.
Power line Mot
* \ f otor
PE terminal (for connecting external G O
protective conductor) Vv I
(Do not coat mating surfaces.) Separate the signal line
and power line when
routing them.
Grounding electrode or main Frame grounding
grounding terminal @) System grounding (PE)

Fig. 3.4.1.1 (a) Schematic diagram for multipoint grounding scheme
When the multipoint grounding scheme is adopted, the units can be grounded at low impedance, and

ground wires (wires from the unit’s ground terminal to a grounding plate) can be shortened, so that wiring
may be simplified. So, FANUC recommends the multipoint grounding scheme.
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/\ CAUTION
If it is impossible to configure cabinet metal plates with a low impedance, it is
likely that noise may effect grounding circuits shared by power wires and signal
wires.

(2) Single—point grounding scheme
In this grounding scheme, grounding separation is achieved between the signal system and power system,
and grounding is provided at a single point to suppress the noise influence of the power system on the
signal system.
This scheme tends to need longer connection wires for grounding the devices. To produce a sufficient
effect of suppressing high—frequency noise, it is therefore necessary to use larger—diameter wires or use
two or more wires for each connection. Fig. 3.4.1.1 (b) is a schematic wiring diagram.

Cabinet Pendant box

aiPS|aiSP|aiSV

Ground bar for Control unit
. .| shield clamp
JF \ _‘
Machine
.operator‘s panel
Power system ground |
bar IX X
Signal system ground bar
24 V output power -:I g y g
C input

Achieve grounding QACine

separation between

the signal system q E 8

and power system.

’ ! ' Lr r Signal line Machine side
RIXXXXX)
Signal system ] t Motor [
ground bar \Power line
o 6 o | ® I_I
PE terminal (for connecting Separate the signal line
external protective conductor)

and power line when
routing them.

Grounding electrode or e ® Frame grounding
main grounding terminal )
@mmmmmn) System grounding (PE)

Fig. 3.4.1.1 (b) Schematic diagram for multipoint grounding scheme

3.4.1.2 Cabinet

A cabinet is an important element in improving noise immunity and suppressing radiated noise. One of
the causes of problems related to noise immunity and radiated noise is faulty electrical continuity between
the metal plates that make up the cabinet. Typically, noise that becomes a problem is high—frequency
noise, against which measures must be taken in the cabinet design.
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(1) Basic cabinet structure
A cabinet should basically be made of metal.
To improve noise immunity, there must be low—impedance electrical continuity between the metal plates
that make up the cabinet, which are the side plates, top plate, and bottom plate, and a welding—type
cabinet structure is recommended.
As for a cabinet welding method, bead welding is more suitable than spot welding for providing
low—impedance electrical continuity between the metal plates.
For an assembly—type cabinet structure, provide electrical continuity by bringing the metal plates into
direct contact with each other, without applying a coating to their joint surface areas.
In a structure that has the metal plates connected only with wires because of structural constraints,
low—impedance connections are more difficult to make than in a structure in which welding is made or
the metal plates are brought into direct contact with each other. It is necessary to maintain sufficient
levels of items such as the cross—sectional area of a wire to use, continuity of connections, and contact
areas.

© <5 -0
i I
Bead welding Bring the metal plates into direct contact with each

other, without applying a coating to their joint areas.

Fig. 3.4.1.2 (a) Cabinet structure

NOTE
Explained above is how to provide cabinets with low-impedance electrical
continuity so as to increase noise immunity and to suppress noise radiation. See
Subsection 3.4.2 for conditions required to configure protective grounding
circuits.

(2) Mounting units on the cabinet

The shortest possible lengths of unit ground wires (wires from the unit’s ground terminal to a grounding
plate) should be used to make connections. A ground wire with a small conductor diameter causes
impedance to high-frequency noise to become particularly higher, leading to an insufficient grounding
effect. For the location of the ground terminal of each unit, refer to the manual relevant to the unit. The
following shows the recommended method by which the metal plate with the unit mounted is installed on
the cabinet. Care should be taken so that the cabinet and metal plate are connected to each other on their
broad areas with no coating. It is not recommended that electrical continuity be provided only by screws,
because impedance to high frequency cannot be sufficiently low.
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_uiqed

Coating
mask

Coating

ajeld [eyo|N

i ) Screw J_J_

<Good example>
Cabinet
® ® Metal ® ®
plate
®
®
®

Shortest connection
with thick ground wire

Co
wit

<Bad example>

ntinuity on areas
h no coating

Cabinet
® ® Metal® ®
plate
® Unit ®
[2:X
® \ ®
S~ N\
U
|$ D (2] ®

Continuity only by screw  Thin ground wire, long

in a coated area

ground wire

Fig. 3.4.1.2 (b) Installing a unit in a cabinet
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3.4.2 Protective Ground (Grounding for Protection against Indirect
Contact)

Protection against indirect contract is intended to prevent the risk that may occur in a conductive portion
which is not charged with electricity (applied with voltage) during normal operation but may be charged
with electricity if insulation is accidentally destroyed. It must be implemented by:
- measures to prevent the occurrence of a touch voltage, or
- automatic disconnection of the supply before the time of contact with a touch voltage can become
hazardous
As for protective grounding in “automatic disconnection of the supply before the time of contact with a
touch voltage can become hazardous”, follow any standards the machine tool is supposed to meet. Some
standard examples follow:
Regarding protective grounding
IEC 60364-4-41:2005 and JIS C 60364-4-41:2010 (Low-voltage electrical installations - Part 4-41:
Protection for safety - Protection against electric shock) 411
Regarding the minimum cross-sectional area of protective conductors
IEC 60204-1:2005/A1:2008 and JIS B 9960-1:2008/A1:2011 (Safety of Machinery — Electrical
Equipment of Machines — Part 1: General Requirements) 8.2.2
NFPA 79:2012 (Electrical Standard for Industrial Machinery) 8.2.2 Equipment Grounding
(Protective) Conductors and Bonding Jumpers
NFPA 79:2012 (Electrical Standard for Industrial Machinery) 18.2 Continuity of the Equipment
Grounding (Protective Bonding) Circuit
Regarding the cross-sectional area of a protective conductor shared by multiple circuits
IEC 60364-5-54:2011 and JIS C 60364-5-54:2006 (Electrical installations of buildings — Part 5-54:
Selection and erection of electrical equipment — Earthing arrangements, protective conductors and
protective bonding conductors) 543.1.4
Regarding use of enclosures (cabinets) or frames as protective conductors
IEC 60204-1:2005/A1:2008 and JIS B 9960-1:2008/A1:2011 (Safety of Machinery — Electrical
Equipment of Machines — Part 1: General Requirements) 8.2.3
IEC 60364-5-54:2011 and JIS C 60364-5-54:2006 (Electrical installations of buildings — Part 5-54:
Selection and erection of electrical equipment — Earthing arrangements, protective conductors and
protective bonding conductors) 543.2.2, 543.2.3;
NFPA 79:2012 (Electrical Standard for Industrial Machinery) 12.2.1 Conductor Material
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3.4.3 Connecting the Ground Terminal of the Control Unit

Continuity between the control unit’s and a 0 V terminals

/A CAUTION
In each control unit, the 0 V and ground terminals are electrically connected to
each other. So, do not connect any external unit’s 0 V connected to the control
unit’s 0 V to any other line’s grounding electrode that can have an electrical
potential different from that of the grounding electrode connected to the control
unit.

Machine

Control unit 1/0 module Power magnetics cabinet

Control | +24V
| | |

signal

24 \VDC
output

Th =g

. Machine-side main ground terminal (main ground bus)

Other ground terminal

Grounding electrode == —= Other grounding electrode

Fig. 3.4.3 (a) Undesired example of using other ground terminal
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Connecting the ground terminal of an LCD-mounted type control unit
Connect the 0 V line in the control unit to the cabinet’s metal plate or signal system ground bar nearby via
the protective ground terminal (see below).

Rear view Side view

D 8

E)

[

Protective
ground terminal

(M4 stud) N
—B-- ,L .

Electric wire /

(2 mm?or
thicker)

{} Protective ground / : 1
QO O O O 0O © o0 tap on cabinet’s i
1 metal plate '

Signal system ground bar
Multiple-point grounding

Single-point grounding

@

Fig. 3.4.3 (b) Ground terminal connection

3.4.4 Separating Signal Lines

The cables used for the CNC machine tool are classified as listed in the following table. Process the

cables in each group as described in the action column.
Table 3.4.4 Cable grouping

Group Signal line Action
A Primary AC power line Bind the cables in group A separately Nete ) from
Secondary AC power line groups B and C, or cover group A with an
(Note 2)

AC/DC power lines (containing the power lines electromagnetic shield .
for the servo and spindle motors) See Subsection 3.4.5 and connect spark killers or

AC/DC solenoid diodes with the solenoid and relay.
AC/DC relay
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Group Signal line Action
B DC solenoid (24 VDC) Connect diodes with the DC solenoid and relay.
DC relay (24 VDC) Bind the cables in group B separately from group A,
DI/DO cable between the I/O unit and power or cover group B with an electromagnetic shield.
magnetics cabinet Separate group B as far from group C as possible.
DI/DO cable between the I/O unit and machine It is desirable to apply shield processing described
24 VDC input power cables connected to the in Subsection 3.4.6.
control unit and its peripherals
C I/0 Link i cable Bind the cables in group C separately from group A,
Cable for the position coder or cover group C with an electromagnetic shield.
Cable for the manual pulse generator Separate group C as far from group B as possible.
Cable for the MDI 2 Be sure to perform shield processing as described in
RS-232C interface cable Subsection 3.4.6.
Cable for the battery
Cable for the Ethernet
Other cables for which shield processing is
specified
NOTE
1 Binding the cables in one group separately from another means that the groups

are placed 10 cm or more apart from one another.

2 Covering a group with an electromagnetic shield means that shielding is
provided between groups with grounded steel plates.
3 The shield is not required when the cable for the MDI is no more than 50 cm in
length.
Cabinet Pendant box
24VDC Spin(.jl‘e Servc')‘ 110 Control Unitl .
power amplifier amplifier Unit unit Kegelvmg
supply voltage
Duct J
To motor -
and the like

Cable of group A

Cable of group B, C

Section of duct

oo >

Group B, C

Group A

Shielding plate

Fig. 3.4.4 Cable layout example
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3.4.5 Noise Suppressor

Actuators, such as solenoids and relays, used in power magnetics cabinets need a noise suppressor.

Because an actuator, which converts electrical energy to mechanical action, is an inductive load, it

resonates with the parasitic capacitance in a circuit containing it, when it works on and off, thus

generating intermittent arcs accompanied by abrupt voltage rises and falls at its contacts, hence
electromagnetic waves interfering with electronics circuits. As a remediation measure, treat the inductive
load as described below.

1) While referencing the processing for cable groups A and B described in Subsection 3.4.4,
“Separating Signal Lines”, apply a CR snubber circuit and a diode, respectively, to an inductive load
in an AC circuit and that in a DC circuit.

2)  When selecting a CR snubber or diode, observe the following cautions.

Cautions for selecting and using a CR snubber

e  Use a CR snubber in an AC circuit.
A varistor, voltage clamping element, can limit the peak of an oscillating voltage waveform but
cannot relax an abrupt voltage transition . For this reason, we recommend using a CR snubber rather
than the varistor.

e  Determine the rating of the resistor and capacitor in the CR snubber according to the steady-state
current I (A) and DC resistance RL (Q2) of the inductive load as follows:
1) CR snubber resistance: R =RL(Q)

2 2
2) CR snubber capacitance: 17 <C< 17 (uF)
10 20

e  Place the CR snubber close to the inductive load to minimize its wiring.

|

Inductive load (such as relay)

CR snubber

N A

—H}-e

General-purpose induction motor

@
e

——H|eo——}-o

Fig. 3.4.5 (a) Example of applying a CR snubber

Cautions for selecting and using a diode
e A diode (freewheeling diode) can be used as a noise suppressor for a DC driver circuit.
e  Determine the ratings of the diode according to the drive voltage and current for the inductive load
(such as a solenoid coil, relay, or motor) as follows:
1) Voltage rating: Approximately twice the voltage applied to the inductive load
2) Current rating: Approximately twice the steady-state current flowing through the inductive load

e  Place the diode close to the inductive load in order to minimize its wiring.

-25-



3.INSTALLATION B-64603EN/01

I
il

.

3.4.5 (b) Example of applying a diode

Inductive load (such as a relay)

Diode

3.4.6  Cable Clamp and Shield Processing

Some cables that are drawn into the control unit, servo amplifier, or spindle amplifier need shielding
(basically, every signal line needs shielding). Clamp all these cables in the way shown below. This type
of clamping works for both cable supporting and shielding. Be sure to make clamping because it is quite
important to make system operation stable. Clamping shield correctly can suppress effect from external
noise.

Partially peel the sheath off a cable and expose the shield, and press the exposed portion against the
ground bar with the clamp. Care should be taken so that the ground bar and shield have a surface contact
in a larger area. (See the figure below.)

The machine builder is requested to prepare the ground bar for cable clamping and place it as shown
below.

When the multipoint grounding scheme is used, care should be taken so that the ground bar for the shield
clamp and cabinet are connected at low impedance by, for example, preventing the cabinet side contact
surface from being coated.

When using an in-line connector or the like to split a cable, it is necessary to connect the shield of one
portion of the cable and that of the other portion and to keep the total impedance of the two cable portions
from becoming high. Even if the connector is placed at the inlet of the cabinet, it is also necessary to use
the shield for the intra-cabinet portion of the cable all the way to the other end of the cable.

Frrsd IIIII_VIII‘_|7777]—|:|'|II ) Irrrss) \1

Ground bar for shield clamp /V,—,,,,

-ARN Metal fittings /v |

for clamp

NN
=

Fig. 3.4.6 (a) Cable clamp (1)

|
5!

o
po2e!

40 mm to 80 mm

byt
byt
o2o%]

R
4

4
<]
S

T
::::’
’:’:

Tetase

7
[ie
[o2%
[

L
) |

<>
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NOTE

1 Select a cable with a proper length.

2 If the cable is too long, the noise immunity may be reduced or noise may be
caused on other cables. In addition, when the excess length is coiled, the
inductance is increased and a high voltage is induced during turning on or off of
signals. This may cause a failure or a malfunction due to noise.

3 Bundle and clamp the shields of cables that lead into the control unit or amplifier
at a point, respectively, close to the unit or amplifier.

7]

Control unit

—

Cabinet

LL Ground bar for shield clamp

Metal fittings for clamp —p»
Shield — %

Fig. 3.4.6 (b) Cable clamp (2)

Prepare a ground bar for cable clamping shown below.

Ground terminal
(grounded)

Hole for securing metal
fitting clamp

Mount screw hole

Fig. 3.4.6 (c) Ground bar for shield clamp (outline drawing)
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The ground bar for cable clamping must be made of a steel plate at least 2 mm thick and plated with
nickel.

8 Ground bar for shield clamp

) Y

)
il
\

Fig. 3.4.6 (d) Ground bar for shield clamp (hole arrangement and dimension drawing)

20 (Unit: mm)

Max. 60

G [V///////////// =
6 -

Reference)

28

Y 17

(Unit: mm)

Fig. 3.4.6 (e) Clamping metal fixture (outline drawing)
Ordering specification for metal fittings for clamp
A02B-0303-K001 (8 pieces)

3.4.7 Lightning Surge Absorber Installation

It is recommended to install a surge absorber between input power lines and between input power lines
and the ground in order to protect equipment from thunderbolt-caused voltage surges. However, installing
a surge absorber does not always ensure protection from lightning surges.

For recommended lightning surge absorbers, refer to your respective servo amplifier descriptions.

Installation procedure

The surge-absorbing elements used for measures against surges due to lightening must be installed in the
input power unit as shown in the figure below. The figure below shows an example in which an
insulating transformer, shown by dotted lines, is not installed. If an insulating transformer is installed,
surge-absorbing element 2 (between line and ground) is not required.
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Circuit To control power input for control unit
freu! ————= 24 VDC power and control power
breaker

(MCCB) ; supply input of Power Supply for

servo amplifier
R ] I | | > T i 1 t
AC Circuit | Insulating ! | A | Circuit Magnetic AC © main aireut
: power input of
input S — breaker ! transformer | @ breaker [— contactor — reactor ———> Power Supply for
1
T —f(MccB) } : 'y T (MCCB) | — ——> servo amplifier
PE .
Circuit
breaker a
(5A,MCCB)
-
[ To other electric parts on the machine
@
b A
@
Surge-absorbing element 1
¢ y (between lines)

o Surge-absorbing element 2
(between line and ground)

Fig. 3.4.7 Example of installing lightning surge absorbers on 200 VAC lines

/A\ CAUTION

1 For a better surge absorbing effect, the wiring shown by heavy line must be as
short as possible.

Wire size :  Cross-sectional area at least 2 mm? large

Wire length: The sum of the length (a) of the wire for the connection of
surge-absorbing element 1 and that (b) of surge-absorbing element
2 must be 2 m or less.

2 If conducting dielectric strength tests by applying overvoltages (1000 VAC and
1500 VAC) to the power line, remove surge-absorbing element 2. Otherwise, the
overvoltages would activate the element.

3 The circuit breaker (5A) is a short circuit protection of lines if the surge-absorbing
elements result in short circuit breakdown due to the absorption of an excessive
amount of energy.

NOTE
The circuit breaker (5A) can be used also for other electric parts on the machine
because no current flows through surge-absorbing elements 1 and 2 in the
normal state. The “other electric parts on the machine” can be the control power
supply of Power Supply for servo unit and the power supply for the fan motor for
a spindle motor.
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3.5 INSTALLING THE CONTROL UNIT

/AN CAUTION
The control unit has a built-in fan motor. Failing to secure a space sufficient to
maintain a satisfactory air flow in the control unit can lead to abnormal heat
generation and faults.

3.5.1 Installing the LCD-mounted Type Control Unit

Air enters the control unit through the bottom and is drawn through the fan motor which is located on the
top of the control unit.

Space @, shown in Fig. 3.5.1, must be provided to ensure unrestricted air flow. Also, space

should be provided whenever possible. When space cannot be provided, ensure that nothing is
laced in the immediate vicinity which could obstruct the air flow.

AIR FLOW AIR FLOW
50mm i ]
rl-—;:‘-- PET— ..--....-.-.----.---.-.-.-...-.---..-----.-.-....-.:‘:--
E @ S
u o =< T
H° FANO  ARPOM SNt mammERY |
Rear view
- [[I @
I [ = —

50mm

-
S
®
®

Unit: mm

Fig. 3.5.1
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3.6 TIGHTENING TORQUE FOR FASTENING UNITS AND
GROUND TERMINALS

The following table lists the tightening torque for screws and nuts used to fasten the units (except those
having molded mounting parts) explained herein and ground terminals in the units.

Screw and nut diameter | Tightening torque
M3 0.8t0 1.0 N-m
M4 1.6 10 2.0 N-m

The following table lists the tightening torque for screws and nuts used to fasten those units having

molded mounting parts, such as separate detector interface units.

Screw and nut diameter | Tightening torque
M4 1.1t0 1.5 N'-m
M5 2.4102.8 N-m

/AN CAUTION
Be sure to observe the rules listed above when tightening screws. If screws are
tightened too weakly or too strongly, it is likely that the unit may drop, break, or
malfunction.
For units having a touch panel in particular, be sure to observe the above rules.
Failing to observe them can cause the touch panel to malfunction.

NOTE
For units having different installation conditions specified herein, observe them
first.

3.7 DUSTPROOF MEASURES FOR CABINETS AND
PENDANT BOXES

When designing and manufacturing cabinets or pendant boxes for housing displays and operator’s panels,

they are requested to observe the following cautions to make their structures resistant to intrusion of dust,

cutting chips, coolant, organic solvent, and oil mist because these cabinets and pendant boxes are

susceptible to them.

1) The cabinet and pendant box must be of a hermetically sealed structure.

2) Apply packing to the panel mounting surface to which a display and operator's panel are to be
mounted.

3) Make sure that the door packing of the cabinet and pendant box is sealed firmly.

4) For a cabinet or pendant box with a rear cover, apply packing to the mounting surface.

5) Make sure that the cable entrance is sealed with packing, connectors for conduits, etc.

6) Make sure that all other openings are blocked, if any.

7) Pay due consideration to keep the display and operator’s panel from direct exposure to cutting chips
and coolant; do not let any coolant come into contact with them.

8) Coolant can readily form puddles on the cabinet and pendant box and may drop on the panel surface
of the display and operator’s panel. Use such a structure that can prevent coolant from forming
puddles on the display and operator’s panel or dropping on the panel surface.
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/N WARNING

Coolants containing sulfur or chlorine at a high activation level, oil-free coolants

called synthetic, and water-soluble coolants at a high alkali level, in particular,

can largely affect the CNC and peripheral units. Please note that, even if

consideration is taken to protect them from direct exposure to these coolants,

the following trouble is likely to occur.

- Coolants containing sulfur or chlorine at a high activation level
Some coolants containing sulfur or chlorine are at an extremely high activity
level. If such a coolant adheres to the CNC or peripheral units, it reacts
chemically with a material, such as resin, of equipment, possibly leading to
corrosion or deterioration. If it gets in the CNC or a peripheral unit, it corrodes
metals, such as copper and silver, used as component materials, possibly
leading to a defective component.

- Synthetic-type coolants having a high permeability
Some synthetic-type coolants whose lubricating component is, for example,
PAG (polyalkylene glycol) have an extremely high permeability. If such a
coolant is used even in equipment having a high closeness, it can readily flow
into the equipment through, for example, gaskets, or packing. It is likely that,
if the coolant gets in the CNC or a peripheral unit, it may deteriorate the
insulation and damage the components.

- Water-soluble coolants at a high alkali level
Some coolants whose pH is increased using alkanolamine are so strong
alkali that its standard dilution will lead to pH10 or higher. If such a coolant
spatters over the surface of the CNC or peripheral unit, it reacts chemically
with a material, such as resin, possibly leading to corrosion or deterioration.

Panel (display/ Cabinet/pendantbox

operator’s panel) Panel (rear cover)

s /
Apply packing.
If the frame is weak, reinforce it.

Cable entrance (example) Beware of collection of oil.
Hardware Connector for conduit Oil must not collect or drip.

! —

Display/
operator’s
panel

Packing Cable

When making screw holes in packing, be careful not to cut to the edge of the packing. Any extra cut can
let coolant get in the cabinet through the screw hole, causing trouble.
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>
vV
Ol "
=2
Packing
Screw hole
*) When making screw holes in packing, be careful not to cut to the edge of the packing.
Any extra cut can let coolant
A~ getin the cabinet through the
L screw hole.
Packing
Screw hole

Packing for LCD units, MDI units, and machine operator’s panels
Observe the following rough standards for the thickness and hardness of packing used with LCD units
(included LCD-mounted control units or display units), MDI units, and machine operator’s panels.

Thickness : 1.4mm(including double-stick tape)
Hardness : 8(Asker C)

The following models of packing can be purchased from FANUC. These models are electrically
conductive. When they are used to mount a unit on a cabinet or pendant box, they leave no electrical gap
between the unit and cabinet or pendant box, being effective in electromagnetic wave shielding and EMC
measures.

Ordering information Use
A02B-0319-K150 For 8.4” LCD/MDI (horizontal)
A02B-0319-K151 For 8.4” LCD/MDI (vertical)
A02B-0323-K302 For standard MDI unit (ONG) (200x260mm)
A02B-0323-K301 For 10.4” LCD unit, for standard MDI unit (ONG vertical type) (220x290mm)
A02B-0323-K304 For 15” LCD unit
A02B-0323-K310 For standard MDI unit (ONG vertical type) (220x230mm)
A02B-0323-K313 For small MDI unit (ONG) (200x140mm)
A02B-0323-K314 For standard MDI unit (QWERTY) (160x290mm)
A02B-0323-K315 For standard MDI unit (QWERTY type B) (145x400mm)
A02B-0323-K320 For main panel of standard machine operator’s panel or safety machine
operator’s panel (140x290mm)
A02B-0323-K321 For safety machine operator’s panel type B
/N CAUTION
1 We have evaluated the above models of packing for many different coolants.
However, we do not necessarily guarantee that they are resistant to all coolants.
They are not resistant to, for example, coolants containing sulfur or chlorine at a
high activation level and water-soluble coolants at a high alkali level.
2 When attaching these models of packing, observe the cautions provided
together with them.

When using packing to install a LCD unit, MDI unit, or machine operator’s panel in a cabinet or pendant
box, be careful not to pinch the packing between the mounting surface of the cabinet or pendant box and
the brim of the unit being installed.
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When attaching packing,

o Cabinet, pendant box
be careful not to pinch it.

LCD unit, MDI unit,
standard machine operator’s
panel

Packing

3.8 LCD PROTECTION COVER

FANUC offers LCD-mounted control units and display units having a protection cover for the LCD
screen and soft keys on their front surface. The protection cover can be purchased also on an unbundling
basis.

/\ CAUTION
Do not install the LCD-mounted control unit and the display unit in such a place
that coolant would directly fall onto the unit. Be sure to attach a protection cover
to the LCD-mounted control unit and the display unit if they will be used in an
environment where it is anticipated that coolant may scatter over them, for
example, an environment with a relatively dense oil mist.

3.9 ATTACHING SCREW CAPS

After mounting any of the LCD-mounted control unit, display unit, MDI unit, and machine operator’s
panel main panel, which are supposed to be mounted on the front of a cabinet or pendant box using M3
screws, attach screw caps to the screw mounting hole at every corner.

.\Q

i

Dent

O

(0 0000 oooag|

00— lDooooooooooo @

/N CAUTION
When attaching screw caps, pay due attention to the dent in them and be careful
not leave any gap. Otherwise, coolant may get in the equipment, causing
trouble.
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3.10 INSTALLATION CONDITION FOR UL RECOGNITION

1. Outline
For UL recognition of the product, installed after due considerations on UL requirements.

2. Notes on the installation conditions for UL recognition
e  Set up the LCD-mounted type control unit, display unit and MDI unit on a flat surface of a
Type 1 Enclosure .
(*1. Type 1 Enclosure is defined in standard UL 50 as follows.
TYPE 1 - Enclosures constructed for indoor use to provide a degree of protection to
personnel against incidental contact with the enclosed equipment and to provide a degree
of protection against falling dirt.)
e Use CNC, Display and MDI unit in Pollution degree 2 “* environment or cleaner environment,
except for part exposed on the outside of enclosure.
(*2. Pollution degree is a classification according to the amount of pollution and condensation
present in the environment.
"Pollution Degree 2" is defined in the standard UL 508 as follows.
Normally, only nonconductive pollution occurs; however, temporary conductivity caused
by condensation may be expected.)
e Maximum surrounding air temperature rating: +60°C ™
(*3. This temperature rating is a condition of UL evaluation for recognition. However, for
long-term reliability, the cabinet should be actually designed in accordance with the
maximum operating surrounding air temperature that described in the subsection 3.1.2 in
the connection manual (B-64603EN).)
e  Power supply unit for this unit must have an isolating device and the DC 24 Volt output must
be isolated from AC mains supply.
(This isolation can be achieved with the use of the isolating DC power supply unit that
complies with UL standard.)
DC 24 Volt power cable needs to be used with 14AWG or 16AWG size conductors.
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4 POWER SUPPLY CONNECTION

4.1 24 VDC POWER (INSULATION AC/DC CONVERTOR)

4.1.1 Connecting 24 VDC Power

Prepare a 24 VDC power supply (insulation AC/DC converter) and supply power to the 24 VDC input of
the control unit and peripheral units, such as 1/O units.

It is recommended to provide an ON/OFF circuit external to the 24 VDC power supply as shown in Fig.
4.1.1(a) so that it can turn on and off the AC input to the 24 \VDC power supply.

It is also recommended to use a separate 24 VDC power supply for any unit whose load fluctuates largely
or which may generate noise, in order to minimize effect of noise and voltage variation to the control unit
or peripheral unit.

Main circuit Magnetic AC line

. P | SV Control unit
breaker contactor filter Ower supply
: : 3-phase
AC input ——+ —4—~ — 0\ 200VAC for
N power line
24 VDC
input for 24VDC
control input
L ON/OFF
circuit 24VDC power
supply
— Peripheral unit such
24VDC power as an I/0O unit
supply
Device with large
24VDC power noise or load
supply fluctuations

Fig. 4.1.1 (a) Example of recommended 24 VDC power supply connection
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/\ CAUTION
When the ON/OFF circuit is provided on the DC side of a 24 VDC power supply,
on-time rush current imposes an extremely heavy burden on the relay contact in
the ON/OFF circuit compared with the time when the ON/OFF circuit is provided
on the AC side. So, it is necessary to select a relay that is highly resistant to rush
current. In general, a relay having a high current rating and being large in size
should be selected.
In the connection shown in Fig. 4.1.1(b), for example, use a separate 24 VDC
power supply if voltage variation due to abrupt changes in the load or rush
current may transiently exceed the rated input voltage range (24 VDC +10%) for
the control unit or peripheral unit.

Example 1

O— ® .
Control unit or

AC input 24VDC power supply peripheral unit

Unit with
high load
fluctuation

Example 2

AC input 24VDC power supply peripheral unit
LQ

Fig. 4.1.1 (b) Example of connection with high transient voltage variation

O——
Control unit or

Unit with high
rush current

NOTE
Try as much as possible to avoid the configuration shown in Fig. 4.1.1(b) even
when load fluctuation and rush current are low.
In a configuration where two or more units are connected to the same 24 VDC
power supply, the control unit will not be able to start, thus failing to issue an
alarm, if the power supply fails to operate because of a fault in a unit other than
the control unit. For this reason, it is likely that it may take time to locate the fault.
If the 24 VDC power supply for the control unit and peripheral units must be
connected also to another unit because of a limited space in the power
magnetics cabinet, insert a noise filter, example: ZGB2203-01U manufactured by
TDK, before the 24 VDC input for the control unit and peripheral units in order to
prevent noise from the 24 VDC power supply from entering the control unit and
peripheral units after paying due consideration to the voltage variation resulting
from load fluctuation or rush current. In case of using a noise filter, enough
inspect workings of the control unit and peripheral units, because there may be
influenced of another noise by the noise filter.
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4.1.2 24 VDC Power Supply Specification

Specifications of recommended 24 VDC power supply:

Output voltage: +24V+10% (21.6V to 26.4V)
(In the 24 VDC input for the control unit and peripheral units, ripple voltage and noise are contained. See
Fig. 4.1.2.)
Output current:
The continuous load current of the 24 VDC power supply is higher than or equal to the current used
by the control unit and peripheral units that are connected to the power supply.
(At the maximum temperature inside the power magnetics cabinet in which the power supply is
located. See Subsection 4.1.3.)
Load fluctuations (including rush current):
The output voltage must not go out of the above range due to load fluctuations by external DO and
other factors.
Instantaneous input interruption retention time: 10 ms or more (for -100%), 20 ms or more (for -50%)
Safety standard
UL 60950-1, CSA-C22.2 No. 60950-1, EN60950-1 approved
Noise voltage at terminal/electrical field intensity of noise
EN55011/EN55022-B, FCC-B, VCCI-B compliant

NOTE
Safety standard and Noise voltage at terminal/electrical field intensity of noise
are recommended for selecting the 24 VDC power supply on the market.
However, the required standards may be different from above standards by the
machine, an importing country, revision of the standard, or etc, prepare the 24
VDC power supply that is conformed to required standards.
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Timing chart Instantaneous Instantaneous
interruption (-100%) interruption (-50%)
<€ >
AC input 10mS 20mS
voltage
264V  -----mmmm-o-o- To----- {------ dmmmmmmmmmm oo }—————————————————ﬁ -------
Output : : i :
—~ IV
AV T S AN
\ Abrupt load change

Output !
current
L0 ) W

Example of ripple voltage and noise due to switching power supply \ \

/26.4V \\ “““ o [ \ ‘: Noise

In the 24 VDC input for
the control unit and
peripheral units, noise
and ripple voltage must

fall within this range. ~__ | — I ~_Y._

y
A

\ Noise
Y

216V ~mmrmmrmeebe oL

N o
7

Ripple voltage

Fig. 4.1.2 (a) Timing chart

/N\ CAUTION
Do not use any power supply circuit, consisting of a capacitor and rectifier circuit,
like one shown in Fig. 4.1.2 (b), because it cannot maintain a voltage of 24 VDC
(the voltage falls to 21.6 V or below in each 24 VDC input for the control unit and
peripheral units) due to instantaneous interruption or voltage variation in the AC
input. Instead, use a voltage regulator.

o Rectifier
o + )
AC input CerUIt Control unit
* and other units
@,

(*) The rectifier circuit here refers to a diode-based full-wave rectifier circuit or the like.

Fig. 4.1.2 (b) Example of a power supply circuit that cannot maintain 24 VDC
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4.1.3

Power Capacity of 24 VDC Power Supplies

The 24 VDC power supply for the control unit and peripheral units must have the power capacity that can
supply current required by them.
Calculate the power capacity required of each 24 VDC power supply according to what control unit and
options are connected to the power supply while referencing Table 4.1.3.

Table 4.1.3 Power capacity

B-64603EN/01

2

(27 =S

Unit Power capacity | Remarks
LCD-mounted type 8.4” LCD/MDI unit Option 0 slot 1.4A Note 1)
control unit Option 2 slots
10.4"LCD unit Option 0 slot 1.4A Note 1)
Option 2 slots
15"LCD unit Option 0 slot 2.0A Note 1)
Option 2 slots
Option board Fast Ethernet board 0.1A
HSSB interface board 0.2A
PROFIBUS-DP master board 0.2A
PROFIBUS-DP slave board 0.1A
DeviceNet master board 0.1A
DeviceNet slave board 0.1A
CC-Link remote device station board 0.1A
MDI units 0A
NOTE
1 Each power capacity listed above does not include that of option boards.

When connecting the RS-232C device which will draw power from the control
unit, add the power capacity that the device requires to the listed power capacity.
Limit the total power consumption of memory cards and USB memories to within
2W.

See Chapter 6 for the power capacity of the separate detector interface unit.
See Chapter 8 for the power capacity of I/O units.

Refer to the PANEL i Connection and Maintenance Manual (B-64223EN) for the
power capacity of the PANEL i.

Selecting 24 VDC power supplies impose restrictions besides their power
capacity. Be sure to read also Subsection 4.1.2.

/AN WARNING

If the machine tool of interest has a vertical axis, it is necessary to select a 24
VDC power supply that can hold its output of 24 VDC for a prolonged time even
after the AC input has been interrupted (including power failure and
instantaneous power interruption) in order to keep a possible fall along the
vertical axis within an acceptable range. The control unit deenergizes servo
circuits if its 24 VDC input falls to 21.6 V or below. For this reason, failing to
maintain the 24 VDC input to the control unit for a satisfactory period after the
AC input has been interrupted may lead to a larger amount of fall along the
vertical axis, depending on a peripheral circuit in use, because the servo for the
vertical axis is deenergized before the peripheral circuit detects an AC input
interruption and activates the brake. In general, selecting a 24 VDC power
supply having a power capacity with a wide margin would prolong the hold time
of the 24 VDC output after an AC input interruption.
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4.2 TURNING ON AND OFF THE POWER TO THE CONTROL
UNIT

42.1 Power-on Sequence

Turn on the power to all the units at the same time, or in the following sequence:

1 Power to the overall machine (AC input)

2 Servo amplifier control power supply (24VDC)

3 Power to the slave I/O units connected via the 1/O Link i, the separate detector interface unit, and power to the
control unit (24 VDC), power to the separate detector (scale)

The expression “the same time” here means that the power to the units mentioned in Steps 1 and 2 above
has been turned on at least within 500 ms after the 24 VVDC power supply for the control unit mentioned
in Step 3 above has been turned on. The power to each unit mentioned in Step 3 must have been turned on
within a period between 200 ms before the 24 VDC power supply for the control unit is turned on and
500 ms after that time.

. ON o
Power to the overall machine 7 /
Servo amplifier control power N 7, //
supply OFF 1Lt | = |
) ON
Power to the control unit
OFF

t2 t3 |
[+e—f+—
Power to peripheral units ON /
(including Power Mate i) /1
OFF

Fig. 4.2.1

t1:-500ms It is meant that the power to the overall machine and the servo amplifier control
power are turned on at least within 500 ms after the control unit power has been
turned on.

t2: 200ms It is meant that the power to peripheral units (including Power Mate 1) is turned on
not earlier than 200 ms before the control unit power is turned on.

t3:-500ms It is meant that the power to peripheral units (including Power Mate 1) is turned on
not earlier than 500 ms before the control unit power is turned on.

NOTE
Leave each of the memory backup battery (3 VDC) and separate absolute pulse
coder battery (6 VDC) connected regardless of whether the control unit power is
on or off. Removing these batteries with the control unit power turned off can
corrupt parameters and programs in the control unit as well as position data in
the pulse coder.
See Subsection 4.4.1 for explanations about how to replace the memory backup
battery.
See Subsection 4.4.2 for explanations about how to replace the separate
absolute pulse coder battery.
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4.2.2 Power-off Sequence

Turn off the power to all the units at the same time, or in the following sequence:

1 Power to the slave I/O units connected via the 1/O Link i, the separate detector interface unit, and power to the
control unit (24 VDC)

2 Servo amplifier control power supply (24 VDC), power to the separate detector (scale)

3 Power to the overall machine (AC input)

The expression “the same time” here means that there is no problem even if the power to the units
mentioned in Steps 5 and 6 above is turned off not earlier than 500 ms before the power to the control
unit mentioned in Step 4 above is turned off. If the power to the units mentioned in Steps 5 and 6 is
turned off earlier, alarm information is left in the control unit. In addition, the power to each peripheral
unit mentioned in Step 4 above must be turned off not earlier than 500 ms before the power to the control
unit is turned off. Otherwise, alarm information is left in the control unit.

ON
Power to peripheral units / :
(including Power Mate i) :
OFF ;
| t4
<+
ON
Power to the control unit
OFF
t4
|e—s
Servo amplifier control power supply ON / g
Power to the overall machine //
OFF
Fig. 4.2.2

t4:500ms It is meant that the power of interest is turned off not earlier than 500 ms before the
power to the control unit is turned off.

/N\ CAUTION
The power to the control unit cannot be turned on or off with peripheral units
supplied with power.
Before turning off the power to the control unit, be sure to turn off the power to
the units (such as slave I/O units connected via the 1/O Link i, the 1/O Link i, /O
Link 7 -equipped Bi series servo amplifier, Power Mate i, separate detector I/F
units, servo amplifier control power, and separate detectors (scale)) connected to
the control unit.
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/A WARNING
It is impossible for the control side to control motors if the power supply is off or
there is no AC input (including power failure). It is necessary for the machine
side to perform any necessary processing.
If the control unit is used to control a vertical axis, for example, provide the motor
with a brake mechanism to prevent a fall along the vertical axis. The brake
should be controlled in such a way that the motor is clamped when the servo has
not be started or when the motor is not supposed to rotate and unclamped only
when it is supposed to rotate. It is common practice to clamp servo motors when
the servo axes cannot be controlled because of the power supply being off or of
a power failure. Even with this common practice, a fall may occur along a
controlled axis before the relay works. So, it is necessary to examine whether
the fall distance poses any problem.
Power-off: Before turning off the control unit power, be sure to apply the
brake to clamp the motor.
Power failure: On detecting a power failure, apply the brake quickly.
Turning off the control unit power results in the servo being
deenergized. So, select a 24 VDC power supply that can maintain
its 24 VDC output for a prolonged time after an AC input
interruption.
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4.3 CABLE FOR POWER SUPPLY TO CONTROL UNIT

Supply the power to the control unit from a 24 VDC power supply.

Control unit 24VDC power supply
CPD16A or CPD19A
1 +24V
2 oV 24VDC stabilized power
3 24VDC £10%
GND

Cable ﬁ7

CPD16A or CPD19A
Tyco Electronics

1-178288-3 (housing) Use terminals that match
24VDC power
1-175218-5 (contact) 24 VDC power. Supply P
+24V (1) +24v
oV (2) ov
FG
Recommended cable: A02B-0124-K830(5m) Interconnect OV and FG, and

(Crimp terminal of size M3 is available on the

! ground them.
24VDC power supply side)

4.4 BATTERIES

A system using this control unit uses batteries in the places listed below. Refer to the FANUC PANEL
Connection and Maintenance Manual (B-64223EN) for explanations about the batteries used for the
PANEL i. Used batteries must be discarded according to appropriate local ordinances or rules. When
discarding batteries, insulate them by using tape and so forth to prevent the battery terminals from
short-circuiting.

Use Component connected to battery
Memory backup in the control unit Control unit
Preservation of the current position indicated by the separate absolute | Separate detector interface unit
pulse coder
Preservation of the current position indicated by the absolute pulse Servo amplifier
coder built into the motor

44.1 Battery for Memory Backup in the Control Unit (3 VDC)

Offset data, and system parameters are stored in SRAM in the control unit. The SRAM power is backed
up with the memory backup batteries held in the control unit.
When the voltage of the battery becomes low, alarm message "BAT" blinks on the LCD screen and the
battery alarm signal is output to the PMC. Upon the alarm, replace the battery as soon as possible. The
rough standard for the replacement limit is one week. However, how long the battery lasts after the alarm
varies, depending on the system configuration of interest.
If the voltage of the battery becomes any lower, memory can no longer be backed up. Turning on the
power to the control unit in this state causes system alarm to occur because the contents of memory are
lost. Clear the entire memory and reenter data after replacing the battery.
FANUC thus recommends that the battery be replaced periodically, once a year, regardless of whether a
battery alarm is issued.
The following two kinds of batteries can be used.
e  Lithium battery built into the CNC control unit.
e  Alkaline dry cell (size D) inserted in an external battery case attached to the control unit.
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NOTE
Before shipped from FANUC, the control unit is equipped with a lithium battery
set as default. With this lithium battery, memory contents can be preserved for
one year.

4.4.1.1 Replacing the lithium battery

For LCD-mounted type control unit
Prepare a new lithium battery (ordering code: A02B-0323-K102).
(1) Turn on the power to the machine (control unit). After about 30 seconds, turn off the power.
(2) Take out the lithium battery from the rear of the control unit (by holding the latch of the lithium
battery and pulling it up while unlatching the claw held in the case).

Extract the unit while holding this
portion.

(3) Insert a new lithium battery, prepared in advance, into the battery case (by pushing it in until the
claw of the lithium battery fits in the case). Make sure that the claw is latched securely.

Push the unit in until the
claw is latched into the
case.

/A WARNING
It is likely that the lithium battery may explode unless it is replaced correctly.
Do not use any battery other than the specified one (A02B-0323-K102).
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/\ CAUTION
Steps (1) to (3) should be completed within 30 minutes.
Do not leave the control unit without a battery for any longer than the specified
period. Otherwise, the contents of SRAM may be lost.
Before starting battery replacement, save the SRAM contents in a batch. They
can be restored easily even if they are lost.
Refer to the Maintenance Manual (B-64605EN) for explanations about how to
save and restore SRAM contents in a batch.

NOTE
Discard used batteries as “industrial waste” according to the rules and
ordinances of the country where the machine is installed and of the local
government that has jurisdiction over the location of the machine. When
discarding them, insulate the battery terminals with tape or the like to protect
them from short-circuiting.

4.4.1.2 Replacing commercially available alkaline dry cells (size D)

In place of the built-in lithium battery in the control unit, commercially available alkaline dry cells (size
D) can be used by installing a battery case outside the control unit and inserting the dry cells in the case.

How to connect the battery case to the control unit
For the LCD-mounted type control unit, connect the battery cable (A02B-0323-K103) to the battery case
(A02B-0236-C282). For the stand-alone type control unit, use the battery case (A02B-0236-C281), which
comes with the battery cable attached.

Example of connecting the battery case to the control unit (LCD-mounted type)

NOTE

1 The battery cable is engaged with its connector using a simple lock mechanism.
Fasten the cable at a length of 500 mm or smaller measured from the connector
with some slack so that the connector will not be disengaged due to the weight
or tension of the cable.

2 Keep the battery cable away from any possible noise source, such as power
wires.
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Battery cable for LCD-mounted type control unit

LCD-mounted type control unit

Battery Battery case

1 2 "
B + ] |:,| (M4 terminals) “
Al ||

cable
Battery case
+(B1) +
-(AD -
W Shield
Ground plate
Recommended cable: A02B-0323-K103(14m)
Connector kit (CNC side): A02B-0323-K107
(CNC side cases, housings and contacts* for 10 cables)
* contact is 1-2069337-1 (TE connectivity)
Teminal(Battery case side): M4 terminal
Recommended wire: #22 AWG 2wires, with shield, outside diameter:5mm orless
Battery cable for LCD-mounted type control unit
NOTE

1 In case of assemble this cable, please keep loosening the cable length in the case
and clamp with nylon band etc. as bellow figure in order to prevent tension to the
contacts directly.

2 Special tool provided by

connector manufacture is & e~ al )
. . . —a > amp with
required to assemble this cable. ~ Housing \{ S A Nylon
= band .
Contact
Keep loosening.
Case

Internal figure of CNC side connector

Replacing the alkaline dry cells (size D)
(1) Prepare two new alkaline dry cells (size D).
(2) Turn on the power to the machine (control unit).
(3) Remove the battery case cover.
(4) Replace the batteries, paying careful attention to their orientation.
(5) Replace the battery case cover.

/\ CAUTION
To replace the battery when the power is off, follow the same procedure as that
for the replacement of a lithium battery, described above.
Pay attention to the battery polarity. If a battery is installed with incorrect polarity,
the battery may overheat, blow out, or catch fire
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Connection
terminal on the rear/ Mounting hole
x 4

Battery case

4.4.2 Battery for Separate Absolute Pulsecoders (6VDC)

The absolute Pulsecoder uses a battery because it must hold data on absolute positions. When the
voltage of the batteries for absolute Pulsecoders becomes low, alarm 307 or 306 occurs, with the
following indication in the CNC state display at the bottom of the CNC screen.
Alarm 308 (alarm 2 indicating the voltage of the battery becomes low) :

The indication "APC" blinks in reversed display.
Alarm 307 (alarm indicating the voltage of the battery becomes low) :

The indication "APC" blinks in reversed display.
Alarm 306 (battery zero alarm) :

The indication "ALM" blinks in reversed display.
When alarm 307 (alarm indicating the voltage of the battery becomes low) occurs, replace the
battery as soon as possible. In general, the battery should be replaced within one or two weeks,
however, this depends on the number of Pulsecoders used.
When alarm 306 (battery zero alarm) occurs, Pulsecoders are reset to the initial state, in which
absolute positions are not held. Alarm 300 (reference position return request alarm) also occurs,
indicating that reference position return is required.
In general, replace the batteries periodically within the service life listed below.
- A06B-6050-K061 or D-size alkaline dry cells (LR20): Two years (for each six-axis

configuration)

- A06B-6073-K001 : Two years (for each three-axis configuration)
- A06B-6114-K504 : One year (for each three-axis configuration)

NOTE

The above values indicate the estimated service life of batteries used with
FANUC absolute Pulsecoders. The actual battery service life depends on the
machine configuration based on, for example, detector types. For details,
contact the machine tool builder.

Replacing batteries
To prevent absolute position information in absolute Pulsecoders from being lost, turn on the machine
power before replacing the battery. The replacement procedure is described below.
<1> Ensure that the power to the servo amplifier is turned on.
<2> Ensure that the machine is in the emergency stop state (the motor is inactive).
<3> Ensure that the DC link charge LED of the servo amplifier is off.
<4> Detach the old batteries and attach new ones.
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/AN WARNING

e The absolute Pulsecoder of each of the ai/ai S series servo motors and the i S
series servo motors (i S0.4 to B S22) has a built-in backup capacitor.
Therefore, even when the power to the servo amplifier is off and the batteries
are replaced, reference position return is not required if the replacement
completes within less than 10 minutes. Turn the power on and replace the
batteries if the replacement will take 10 minutes or more.

e To prevent electric shock, be careful not to touch metal parts in the power
magnetics cabinet when replacing the batteries.

e Because the servo amplifier uses a large-capacitance electrolytic capacitor
internally, the servo amplifier remains charged for a while even after the power is
turned off. Before touching the servo amplifier for maintenance or other
purposes, ensure your safety by measuring the residual voltage in the DC link
with a tester and confirming that the charge indication LED (red) is off.

e Be sure to replace the batteries with specified ones. Pay attention to the battery
polarity. If a wrong type of battery is used or a battery is installed with incorrect
polarity, the battery may overheat, blow out, or catch fire, or the absolute
position information in the absolute Pulsecoders may be lost.

e Ensure that the battery connector is inserted in the correct position.

How to insert batteries into the battery case
Use the following procedure to replace the batteries in the battery case.
<1> Loosen the screws on the battery case and detach the cover.
<2> Replace the batteries in the case (pay attention to the polarity).

<3> Attach the cover to the battery case.

Battery case (with a cover)
A06B-6050-K060 “Hxﬁh“ﬁi
Batteries
Four AO6B-6050-K061 batteries or

D-size alkaline dry cells

/\ CAUTION

e Four D-size alkaline dry cells (LR20) that are commercially available can be
used as batteries. A set of four AO6B-6050-K061 batteries is optionally available
from FANUC.

e Replace all the four batteries with new ones. If old and new batteries are mixed,
the absolute position information in the absolute Pulsecoders may be lost.

e When connecting batteries, pay due attention to their polarity. If they are
connected in reverse polarity, it is likely that they may get hot, explode, or catch
fire. In addition, it is also likely that information on absolute positions may be lost
from the absolute Pulsecoder.

4.4.3 Battery for Absolute Pulse Coder Built into the Motor (6VDC)

The battery for the absolute pulse coder built into the motor is installed in the servo amplifier.
Explanations about how to connect and replace the battery, refer to the maintenance manual for the servo
amplifier in use.
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5 CONNECTION TO CNC PERIPHERALS

5.1 CONNECTION BETWEEN THE LCD-MOUNTED TYPE
CONTROL UNIT AND MDI UNIT

51.1 Overview

A MDI is embedded in 8.4” LCD/MDI unit of Basic unit A, therefore it is not necessary to connect the
MDI cable by a machine maker.
Connection of the MDI cable of a control unit without the MDI is described below.

LCD-mounted type control unit
For basic unit A (10.4"LCD)

B 0, B

FANO FAN 1 BATTERY

ko | OOOOO0
MDI cable I

MDI unit
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5.1.2 Connection with the MDI Unit

= For basic unit A (10.4”LCD)

Control unit MDI unit
JA2 CK27
FI80-20P PCR—E20MDK-SL-A
Pl A B N > *KEY00 | 11| *KEYO1
*KEY00 | *KEY02 | || D > |: *KEY02 |12] *KEY03

*KEY04 [13{ *KEY05
*KEYO06 [14{ *KEY07
*COMO00{15|*COMO1
*COMO02{16|*COMO03
*COMO04{17[*COMO05
*COMO06|18|*COM07
*COMO08|19|*COM09
*COM10|20|*COM11

*KEYO1 | *KEY03 4

*KEY04 | *KEY06 Honda tsushin K ogyo Co., Ltd.

1
2

3

4[*KEY0S [ *KEY07 | | |Gncluding housings)
5[*COMO0[*COMo2| | [gon 570r F2OSPR 1A (pressmount
6
7
8
9

*COMO1 [*COMO03 PCR-E20FS-E20SPF1A+(soldering
*Ccomo4|*comos| | [YF)

*COMO5| *COMO7 Recommended MDI unit
*COMO08|*COM10 connector

10/*COMO09 | *COM11 PCR-E20FA(Honda Tsushin Kogyo)
F130-20S(Hirose Electric)
FCN-247J020-G/E(FUJITSU COMPONENT)
52622-2011(Molex)

T

ole|o[~|e|a|s|w[nd|=

wevoo A1 A . 1 I+KkEY0O
*Kevoz [B1 1/ \ 2 | *KEY02
*evor |22 A+ Mlskgvo
kevos [B2 1/ \__ 12l.evos
*evos B3 A+ 3 l«kevos
*KEY06 [0 / N4 |ikevos
*KEY05 gi : /\\ : 12 *KEY05
*KEYO7 o A 5 | "KEY07
*COMO0 or— 7\ : 5 | “coMmoo
*COMO2 e A 5| *COMO02
*COMO1 For— 7\ ! 16| “COMO1
*COMO3 : *COMO3
scomoa (A7 A+ 7 l+comos
«comos [BZ -/ \__+ 8 lucomos
*COMO5 gz : /\\ : 1; *COMOS5
*COMO7 - o— A g | “COMO7
*COMO8 -o— 7\ : 10| “COMos8
*COM10 [-or— A : 19| “COM10
*COMO9 N\ "COMO®
*coM11 212 : *COM11

" SHIELD
1

— GROUNDING PLATE
Recommended cable specification . A02B-0319-K813(45cm)

Recommended wire speciiication : A66L—0001—0284#10P (#28AWG X 10 pairs, Maximum cable length : 20m)

NOTE
Clamp the cable so that excessive force is not applied due to vibration. However,
shielding and clamping are not required for a cable of up to 50 cm.
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* For basic unit G (15.4"LCD)

Control unit MDI unit
CA55 CcK27
JAE LY20-20P-DTI-P PCR-E20MDK-SL-A
P A B > 1 | *KEY0O (11| *KEYO1
1 |"KEY00 | *KEYO02 > 2| *KEY02 12| *KEYO03
2 [*KEYO1 |*KEYO03 A 3 | *KEY04 |[13|*KEY05
3 |*KEY04 | *KEYO06 4 | *KEY06 |14|*KEY07
4["KEY05 [ *KEY07 -ﬂ\a(pan ég;“?ﬂ Electro)nics 5 ["COMO00 |15]*COMoT
- - 10— 0 (Housing - -
5 [*COMO00 [*COMO02 LY10-C2-3 (Contact) 6 *COMOZ 16 *COM03
6 |*COMO1 |*COMO03 A02B—0236-K303 7 |*COM04 |17|*COMO05
7 |"COM04 | *COMO06 8 [*COMO06 |18 [*COMO7
8 |*COMO05 |*COMO07 Recommended MDI unit 9 |*COM08 |19|*COMO9
9 |*COM08 | *COM10 connector 10{*COM10 (20|*COM11
10[*coMo9 |*COM11 PCR-E20FA(Honda Tsushin Kogyo)
FI30-20S(Hirose Electric)
FCN-247J020-G/E(FUJITSU
COMPONENT)
52622-2011(Molex)
CA55| ... 1 CK27
*kEYOo [AT A T I*KEY00
*Kevoz2 |B1 / \__ 2 |«evoe
*KEYO! A2 . A . 1*keyo1
wevos B2 L/ N\ 12luevos
*KEYO04 23 A ! i *KEYO04
KEY0S |B0 ! / \ : *KEY06
KEY0s |M4 A . Blcevos
. B4 . / \ ro14],
KEY07 | "KEY07
*COMO00 A *COMO00
% BS ! / \ 1 6 .
COMO2 = —g| "COMO02
*COMo1 | : /\\ : 5| “COMot
*COMO03 e : : 7 *COMO03
"COMo4 = A | "COMo4
"COM0s - / \ : —{ "COMo6
“COM05 [—— /\\ 5| "COMoS
“COMo7 : —g | “COMo7
“COMO8 =—— //\\ - “COoMo8
*COM10 A : m *COM10
*COMO9 B11(()) A\ I o{ "comos
*COM11 : / \ : “COM11

Recommended cable specification:
A02B-0236-K813(45cm)
A02B-0236-K814(1.5m)
Recommended wire specification:
AB6L—0001-0284#10P (#28AWG x 10 pairs, Maximum cable length : 20m)

L

SHIELD |- -
L

= GROUNDING PLATE

NOTE

For MDI cable connector mating on the CA55 side, a simple lock mechanism is
employed. Ensure that a load greater than 1 kg is not applied to the connectors.
Moreover, clamp the cable so that excessive force is not applied due to
vibration. However, shielding and clamping are not required for a cable of up to
50 cm.
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5.1.3 Key Layout of MDI Unit

For Lathe (T series)
- Standard MDI unit (ONG keys)

Help key Reset key Address/numeric keys

| Editkeys

Cancel (CAN) key
-

Case shift key ——
Shift key | Inputkey

AUX key

CTRL key

ALT key

TAB key

Page change keys Cursor keys Function keys

- Small MDI unit (ONG keys)

Address keys/Numeric keys

Cancel (CAN) key

Input key
Function keys Shift key
Help key
Page change keys
Reset key

| —————— Editkeys

FANYES G

O

Cursor keys
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For Machining center (M series)
- Standard MDI unit (ONG keys)

Help key Reset key Address/numeric keys

. O

Edit keys

Cancel (CAN) key
L —

Case shift key ——

Shift key Input key

RICDSIEL
m -
|EIRIEIE
NEEIEIE

AUX key

CTRL key

ALT key

TAB key

Page change keys Cursor keys Function keys

- Small MDI unit (ONG keys)

Address/numeric keys

® 9)
—
\-ii

Cancel (CAN) key

ﬁ‘

[ Editkeys

FANUE @

P Input key
Function keys S *LQ —
Y N Shift key
-? @ ]
‘
Page change keys FAEE E ‘E‘
Reset key

Cursor keys
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Common to lathe system / machining center system
- Standard MDI unit (QWERTY keys)

Help key Function keys

O i i' O

N

7 2 EREEEEE
POS PROG | [set! AGE | | GRAPH CUSTOM2 SYSTEM
e A 0 e e o=, 00 Aol T o0 05 -1
— : ; - —_— — ——
— — — — —J Numeric keys
 — _ _ O e ] O — ) e/ I
ABC < > / 7 sP
AUXkeyi _—_.—.—_—_ e —
off ]
PAGE
ALTkey | PAGE E E CM> ¢3 // | Input key
TAB ALTER INSERT DELETE CAN INPUT

TAB key

Reset key

Address keys

Case shift key

Q T T FANIG O
Page change keys Cursor k‘eys Edit lleys Cancel‘ (CAN) key
- Standard MDI unit (QWERTY type B keys)
Reset key
Case shift key Help key Function keys Edit keys Numeric keys

l

) ——
e
2 [
CTRL key— M m . EEEE.E
= 2 e e

TABkey —+—— ‘
I

Address keys

ALT key —

INPUT

Cursor keys \ Input key
Page change keys Cancel (CAN) key

AUX key Shift key

514 Keyboard Cover

Use the keyboard cover when using the system under environments with higher degree of dust or coolant.

Refer Appendix F about how to setting.

/A WARNING

because the dust, cutting chips, etc. get in the crevice between keyboards.

Use the keyboard cover, when it may become impossible to operate key switch
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5.2 CONNECTION WITH INPUT/OUTPUT DEVICES

521 Overview

An input/output device is used to enter information such as control unit programs and parameters from an
external device to the control unit, or to output information from the control unit to an external device.

The input/output devices usable with this control unit include Handy File.
The interface of the input/output devices electrically conforms to RS232-C, so that a connection can be
made with a device that has an RS232-C interface.
The tables below indicate the serial ports of this control unit.

Port name

Interface location

1CH (JD36A)

Main control unit

2CH (JD36B)

Main control unit

Note

The serial ports of the 15” LCD LCD-mounted type control unit are as listed in the table below, however.

Port name

Interface location

1CH (JD56A)

Main control unit

2CH (JD36A)

Main control unit

Note

NOTE

When a touch panel is used, this serial port is used for touch panel
communication on the control unit side, so that this port cannot be used as a
general-purpose port.

5.2.2 Connecting 1/0 Devices

A i i i)

o [g

=

L =]
H° EANO MRROM Eny eammeRy

£] — | B—=
=
e —f100. 0000
jm— ° | \w O
e =) =
Punch panel
R232C-1 R232C-2
JD36A JD36B ]

This figure shows an
example of connection
for the LCD-mounted
type control unit.

External I/O device

-56 -



B-64603EN/01 5.CONNECTION TO CNC PERIPHERALS

NOTE
This interface is the RS232-C interface on the control unit side.
For these devices, the RS232-C interface on the control unit is used for the
following cases:
e Ladder monitoring, storing, or loading using FANUC LADDER llI
e DNC operation via RS232-C, external I/0O device control
e Input/output of parameters and programs by using the control unit screen
display function

5.2.3 RS232-C Serial Port

Control unit
JD56A, JD36A ?Deé"’,‘\)l'_czgg';ecwr
FI80-20P, DF1R020WB1
/ 1 [FG ”
2 [sD
1 |RD 1| sD s |RD 12
2 lov h2|ov H HH
3 | DR 3| ER . . . g E: L7
4 | oV 14 | OV 6 | DR L8
5 [ cs 15 | RS Z sG 19
6 | ov 16| ov 8 |co 0]ER
7 | co 17 [ 9 1
8 [ov_ h8lesv Lo 2
9 | ho | +24v i1 3
1o | +2av o [(+5v) (% B 4
i3 5 | +24V

NOTE
1 Do not connect anything to those pins for which signal names are not indicated.
2 Pins 18 and 20 (+5V) are provided for touch channel connection.
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CABLE CONNECTION
RO H———A—+—3{RD
ov |2 ! / \ !
| |
DR |3 ; /\\ ; 61pR
ov 4 | |
cspP | A | Slcs
oV 64|_/ \—l—o
cD H | A | 8{cp
] —— w—
+24V 1? I ,
A SD
SD 12 /\ |
R [ A | 20
BRIy — T/ | ER
ov | l
15 ! A . 4
RS Hg— 7X | RS
oV = ; SG
e | |
18 |
+24V ;g | | 2? +24V
20 | Fa
~ SHIELD —4 ||
l GND

GROUNDING PLATE

RECOMMENDED CABLE SPECIFICATION
AB6L—-0001-0284#10P (#28AWG X 10 pairs)
RECOMMENDED CABLE-SIDE CONNECTORS

(JD36A, JD56A)
PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30—20S (Hirose Electric Co., Ltd.)
FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex Japan Co., Ltd.)

RECOMMENDED CABLE SPECIFICATION (PUNCH PANEL)
For LCD-mounted type

<Narrow width type>

A02B-0236-C191 (1 m)

A02B—-0236—C192 (2 m)

A02B-0236—-C193 (5 m)

RECOMMENDED CABLE SPECIFICATION (PUNCH PANEL)
For stand-alone type

<Narrow width type>

A02B-0120—-C191 (1 m)

A02B—-0120—C192 (2 m)

A02B-0120—-C193 (5 m)

NOTE

1 Do not connect anything to those pins for which signal names are not indicated.
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5.2.4
RS232-C Interface signals

Generally signals as follows are used in RS232-C interface.

RS232-C Interface Specification

Control unit

SD (Send data)

RD (Receive data)

RS (Request to Send) ...,

When CS is not used short CS
and RS.
CS (Enable to send)

When DR is not used

ER (Ready)

_‘“‘-7 short DR and ER.

DR (Data set ready)

_____________ | Always short ER and
CD (Check data) CD.

SG (Signal ground)

FG (Frame ground)

Fig. 5.3.4 RS232-C interface

Signal description of RS232-C interface
Signal 1/0 Description
SD Output | Sending data Start bit Stop bits
RD Input | Receiving data ON HWWM
OFF (When ISO code 0 is sent)

RS Output | Sending This signal is set to on when control unit starts sending data and is turned
request off when transmission ends.

CS Input Sending When both this signal and the DR signal are set, the control unit can send
permitted data. If I/O device processing is delayed by a punching operation, etc.,

control unit data sending can be stopped by turning off this signal after
sending two characters, including the data being sent currently. If this signal
will not be used, make sure to strap this signal circuit to the RS signal
circuit.

DR Input Data set ready | When I/O device is ready to operate, this signal is set. This signal should
usually be connected to the signal indicating 1/0O device power supply being
on. (ER signal ™ of 1/0 device). See Note below.

The control unit transfers data when this signal is set. If the signals turned
off during data transfer, alarm 086 is issued. If the DR signal will not be
used, make sure to strap this signal circuit to the ER signal circuit.

ER Output | Control unit This signal is set when the control unit is ready to operate. External device
ready to should regard the SD signal as being significant when the ER signal is set.
operation

CD Input Signal Since this signal is not used in connections with 1/0 device, the signal circuit
Condition must be strapped, inside the connecting cable, to the ER signal circuit.

SG Signal grounding

FG Frame grounding
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NOTE

Signal on/off state is defined as follows;

-3V or lower +3V or higher
Function OFF ON
Signal Condition Marking Spacing

Transmission Method of RS232-C interface
- Start-stop
Generally, two transmission methods are available at the serial interface. This control unit uses the
start-stop method.

NOTE
Start-stop method:
With this method, start and stop signals are output before and after each data
bit.
L One character in start-stop N
>
bl | b2 | b3 |b4 | b5 | b6 | b7 | b8 ‘ ‘
\ J\ J\ J
Start bit Data bit Stop bits
(8 bits including one parity bit) (2 bits)
- Codes

Transmission codes are as follows:
(1) EIA code and Control codes DC1 to DC4.
(2) ISO code and Control codes DC1 to DC4

The connected 1/0 device must be able to recognize the following control codes, sent from control

unit.
Control code 8 7 6 5 4 3 2 1
DC1 Tape reader start O o O
DC2 Tape punch designation O o @)
DC3 Tape reader stop @) @) o O | O
DC4 Tape punch release O o @)
NOTE
The listed control codes are used for both EIA and 1SO.

In this interface, control codes DC1 to DC4 are used.
(a) Control unit can control I/O device by issuing codes DC1 to DC4.
(b) Ifprocessing is delayed at the I/O device (when the control unit outputs data)

External device can temporarily stop control unit data output by using the control unit's
CS signal. Data output stops within two characters including a currently transmitting
character when CS OFF signal is input to control unit. When CS signal is turned on again,
data transmission start.
If control code DC3 is input to control unit, control unit stops data output within ten
characters. When control code DC1 is input to control unit, control unit starts sending data

(@)

(i)

again.
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(c) When the external device is equipped with an ISO/EIA converter, the external device must
satisfy the specification shown in Table 5.3.4.

Table 5.3.4
ISO code EIA code Remarks
Character [8 [ 7 [ 6 514 ] [3]2] 1 [Character [8] 76 [5]4] [312]1
0 [e]e) [] 0 [@) [] Number 0
1 [@) [e]e) (] o1 (] O Number 1
2 (@) [e]l®) [] @) 2 [ ] O Number 2
3 [e]e) [ O[O 3 (@) [ [e] 6] Number 3
4 O [e] ) @ O 4 ® O Number 4
5 [e]e) ® O O[5 @) ® O O Number 5
6 [e]e) ® O[O 6 @) ® O] O Number 6
7 O [e]e) ® O[O/ O |7 ® O O] O Number 7
8 [e) [e]NeINeIN ) 8 [eJN ) Number 8
9 [elNeINeIN ) o119 [eI eI ) O Number 9
A O [] Ola (o] 6] [ ] O Address A
B @) [ @) b [e]e) [ [@) ? | Address B
C [e]e) (] O[O [c [olNelKe) (] (o] e) Address  C
D O ® O d [e]e) ® O ? | Address D
E [e]le) ® O O e [e]elNe) ® O O | ?| Address E
F O] O @ O[O f (o] el Ke) ® O] O Address  F
G @) @/ O[O O g (o] el Ke) @ O[O O Address G
H O ol e h (o] e) ol @ Address H
I [e]e) ol e O Tli [e]NelNCINCIN ] @) Address 1
J O] O ol e O i O O [] O| O ?[ Address _J
K O ol e Ol O Tk O [e) (] @) Address K
L [e]le) [o]J_JKe) I O (] O] O ?| Address L
M O O/ @ O O [m [@) @) ® O Address M
N @) Ol @[ O[O n O ® O O Address N
[0) [e]le) O/ @[ O[O O Jo O ®/ O] O Address O
P O O (] p O O ® O/ O[O Address P
Q [e]le) [@) [ ) O lq @) [OINeIN ] Address  Q
R O] O [@) (] O r O ol e O Address R
S O O [] Ol O s [e]e) [] O Address S
T [e]le) O ® O t [@) (] [e] 6] Address T
§] @) O ® O O lu [e]®) ® O Address U
Y @) [@) ® O[O v O ® O O | ?| Address  V
W [e]le) O @/ O[O O [w O ®/ O] O Address W
X [e]le) ol0|l @ X [e] 6] @/ O[Ol O Address X
Y @) [elNeIN ] Oly [elNeINeIN ) ? | Address Y
z @) [eJ eIl ) O z O ol @ O Address 7
DEL Ol O[O O] O @[ O] O] O [ Del OlO[O] O/ @O O[O *
NUL [ ) Blank [] *
BS O ol e BS O ol e O *
HT ol @ O [ Tab OOl O]/ @[ O] O *
LF or NL ol e O CRor O [ ]
EOB
CR O [O]_JKe) O *
SP (@) (@) [ SP (@) [) *
% O O @ O O [ ER ol e (o] e)
( O ol e (2-45) [el el ) O
) O O ol e O [ (2-47) O ol e O
+ O ol e Ol O+ (o] el K®) [] *
- O Ol @] O O (@) [ ]
: [elNelNeIN ) O
/ O O O @[ O[Ol O [/ [e] 6] (] (@]
. O Ol @[ O[O . [0 ®) ol e [6]®)
# O O (] (o] e)
$ O ® O
& O O ® O[O & Ol @[ Ol O *
v O @/ O[O O *
* O O ol @ (@) *
, O O Ol @ O [elNelNeIN ) Ol O] *
; O [elNeINCIN ) [0 ®) *
< [elNeINCIK JNe) *
= O [e]NelNeIK INe) O *
> O [elNelNeIN INelNe) *
? [elNeINCIK JNeINelNe) *
@ [e]e) [ ] *
" O @) *
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NOTE
1 When the external device is equipped with an ISO/EIA converter, the following
items must be noted in Table 5.3.4.

Control out (Comment field start)

l_ Control in (Comment field end)
EIAcode (icovecovnnnnnne ) o e

| ]

Condition 1  Condition 1 Condition 2 Condition 3

|

ISO code  (oevriiiiiennns ) @ L e

Conditionl Left parenthesis "("of the ISO code punches holes at bits 2, 4 and 5
when used in the EIA code.
Right parenthesis ")"of the ISO code punches holes at bits 2, 4 and
7 when used in the EIA code.

Condition2 EIA code is (1V in 1SO code.

Condition3 EIA code O is : in ISO code.

2 Control codes DC1 to DC4 are transmission codes output from the control unit.
So they need not to be punched on the control unit tape.

(3) Transmission rate (Baud rate)
The transmission rate (Baud rate) is the number of bits transferred per second.
The following baud rates are available depending on the system parameter.
50, 100, 110, 150, 200, 300, 600, 1200, 2400, 4800, 9600

[Example] Baud rate : 110
When using one start bit and two stop bits (totaling 11 bits per character):
Transmission characters/second= 110/11 =10 characters/second (Max.)
(4) Cable length
The cable length depends on the external device type. Consult with the device manufacturers for
actual connecting cable lengths.
Cable length is as follows by the specification of control unit.
RS232-C Baud rate 4800 or less: Up to 100 m
Baud rate 9600 or less: Up to 50 m

Time chart when the control unit receives data (Read into memory)

(1) Control unit outputs DC1.

(2) The I/0 device starts sending data upon receiving DCI1.

(3) Control unit sends DC3 when control unit processing is delayed.

(4) The I/0 device stops sending data to control unit after receiving DC3.
The device may send up to 10 characters after receiving DC3. If it sends more than 10 characters,
alarm 087 will occur.

(5) Control unit reissues DC1 upon completing delayed processing.

(6) The I/O device restarts data output upon receiving the DC1 code (the data must be the next data to
the preceding.)

(7) Control unit sends DC3 upon completing data read.

(8) The I/O device stops sending data.
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10ms or longer

< >

100ms or longer

ER I
(output)

RS (output}—m-—

\

DC1

DC3 DC1 DC3 /

g
/‘I_

SD (output)

M Al

\ \ ER code
1

RD (input)

DR (input)

CS (input)

1ms or longer

>

Up to 10 characters

Time chart when the control unit send data (Punch out)
(1) Control unit output DC2.
(2) Control unit outputs punch data in succession.

(3) When data processing is delayed at the I/O device.
(a) Data output stops within two characters including a currently transmitting character when CS

signal

1s turned off.

When CS signal is turned on again, data transmission starts. (See Fig. 5.3.4 (b))

(b) If control code DC3 is input to control unit, control unit stops data output within ten characters.
When control code DC1 is input to control unit, control unit starts sending data again. (See Fig.
5.3.4(c))

(4) The control unit starts sending the next data if the CS signal is turned on after the I/O device

completes data processing.

(5) The control unit issues DC4 upon completing data output.

10ms or longer

100ms or longer

o

ER (outputy—

RS (output}———

N\

/\_

DC2

DC4 A

SD (output)

RD (input)

CS (input)

TR E R HEEE AT
4

4

N/

_— %
/
N

1ms or longer

Within 2 characters

Fig. 5.3.4 (b)

-63 -



5.CONNECTION TO CNC PERIPHERALS

B-64603EN/01

10ms or longer

100ms or longer

ER (outputy— \

RS (output}———

DC2

DC4 —»

7

I

SD (output)

Y R

RD (input)

/]
/

>

Within 2 characters

/

o

DR (input) J
CS (input) T’l*

l—

1ms or longer

Fig. 5.3.4 (c)

Connection between RS232-C interface and external device

Control unit side

N SD SD
g >
yd RD RD
~
™ RS RS
g > e
| CS CS
~
'|> ER ER
P DR >C DR
~
< CcD L cD
~

7J7_ SG SG

FG FG

L

1/0 device side
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e Use the connection shown in the figure below when the ER and DR signals are not used for

handshaking.
Control unit 1/0 device side
side
SD sSD
> j
<l| Ll RrRD >< RD
N RS RS
I/
1 1lcs cs |
~
l|> ER ER
A DR DR[|
\, N
A cD cD
~
| sG sG |
FG FG
il )

The cable for connecting the I/O device to the control unit should be connected as shown in the below
diagram.

Serial interface

SP /:'"':""'"'"""""""""":’\: \
NG W/in , I\
cs A 2\
SG = =

N B
or {1 L/

Cable : twist 10 pairs x 0.18mm?, with shield
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5.3 CONNECTING THE HIGH-SPEED SKIP (HDI)

531 Connecting the High-speed Skip (HDI)

Control unit

JA40

FI80-20P, DF1R020WB1

HDIO [11

HDI1

ov |12

ov

HDI2 |13

HDI3

ov_ |14

ov

ov_ |15

<>

<> |16

ov

<> |17

<>

<> |18

<>

© (00N O 0| W -

<> |19

<>

—
(=]

ov__120

< >

IU

NOTE

1 No connections must be made to the pins with angle brackets (<>) because they
are reserved for expansions.
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Cable connections

A0 [

1 : A N
HIZI\? il //\\ |
W 7 X ]
[ o — ———
oo /N e

o fEor0;

ov [

L‘M‘L

Ground plate =

Recommended cable-side connectors
PCR-E20FA (Honda Tsushin Kogyo)
F130-20S (Hirose Electric)
FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex Japan)

5.3.2 Input Signal Rules for the High-speed Skip (HDI)

Circuit configuration

Control unit

DRIVER iL/liH F'LTEq: RECEIVER
.................... C
| :[ i VH/VL l

Absolute maximum rating
Input voltage range Vin: -3.6V to +13.6V
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Unit Symbol Specification Unit Remarks
High level input voltage VH 3.6t011.6 Vv
Low level input voltage VL 0to 1.0 Vv
High level input current liH 121(23:)2) 22 \x:]nzzlso\(/
Low level input current liL -8.0 (max) mA Vin=0V
Input signal pulse duration 20 (min) us
Input signal delay or variations 0.02 (max) ms
NOTE
1 The plus (+) sign of liH/IiL represents the direction of flow into the receiver. The
minus (-) sign of liH/IiL represents the direction of flow out of the receiver.
2 The high-speed skip signal is assumed to be 1 when the input voltage is at the
low level and O when it is at the high level.
3 The input level for the control unit receiver is high when the circuit is open. So,

the input level for the external driver must be low.

0.4

LINKING THE ETHERNET INTERFACE

/A CAUTION

Before attaching or removing cables, power off the control unit main unit, and
confirm that the power is off.

Ask the respective manufacturers for explanations about how to build a network
and about conditions for using units (such as a media converter, hub,
transceiver, and cable) other than the control unit. When installing network
cables, exercise sufficient caution so that the network will not be affected by any
noise source. Electrically separate the network wiring sufficiently from noise
sources like motors and their power lines. Also, ground each unit as required. If
the grounding impedance is high, it may cause trouble in communication. Once
the equipment is installed, conduct communication tests to verify normal
operation before starting actual use of the equipment.

FANUC is not liable to any damage related to trouble arising from any unit other
than the control unit.

5.4.1

Connection to the Ethernet Interface

A hub (line concentrator) is used to connect the control unit to a system. A typical example of connection
is shown below. For the connection of the control unit with the FANUC PANEL i and a commercially

available personal computer using Ethernet, see also Chapter 11.
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Control unit Twisted-pair cable

Max. 100m L

HUB
(line concentrator)

NOTE

1 To connect the control unit to the 10BASE-T Ethernet interface, use a hub which
satisfies the following conditions:
- Supports 100BASE-TX.
- Has an auto-negotiation function.
- Supports store-and-forward switching.

2 The cable can be up to 100 m long (for the FANUC- recommended cable for
movable sections, up to 50 m). Do not make the cable longer than necessary.

3 An Ethernet cable needs clamping to make system operation stable. For details
of clamping, see Subsection 3.4.6, “Cable Clamp and Shield Processing”. The
clamp for grounding the shield of the cable can also fix the cable.

Control unit —

Ethernet cable \

Clamp

—

Grounding plate

4 Some of the units (hub, transceiver, etc.) required to build a network are not
dust-proof. They should be enclosed in a dust-proof cabinet. Using them in an
atmosphere with dust or oil mist may lead to a communication error or failure.

Pin arrangement of the Ethernet connector (CD38A, CD38S)
CD38A, CD38S

Pin No. Signal name Description
1 TX+ Transmit +
2 TX- Transmit -
3 RX+ Receive +
4 Not used
5 Not used
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Pin No. Signal name Description
6 RX- Receive -
7 Not used
8 Not used

54.2 Specification of Twisted-Pair Cable

Cable connection
The connectors of a cable for connecting between the Ethernet interface (CD38A, CD38S) and the hub
have the pin arrangement shown below.

CD38A,CD38S HUB
1 TX+ RI-45 1 TX+
2 TX- modular jack 2 TX-
3 RX+ 3 RX+
4 4
5 5
6 RX- 1 1 6 RX-
7 | 1=
8 I I 8
- L Max. 100m J

CD38A, CD38S HUB
X+ ! ' /A\ 1 TX+
™ 2 2] T
RX+ 3 /A\ 3 RX+
RX- |2 81 Rx-

1 N\

NOTE
The cable can be up to 100 m long (for the FANUC- recommended cable for
movable sections, up to 50 m). Do not make the cable longer than necessary.

Cable Wires

Many cables without a shield (UTP cables) are commercially available as twisted pair cables conforming
to 10BASE-T or 100BASE-TX. To improve noise immunity in factory automation environments,
however, be sure to use twisted pair cables (STP cables) with a common shield in category 5.

Recommended cable wire (for fixed parts)

Manufacturer Specification Remark
Nissei Electric Co., Ltd. F-4APWMWMF Single-wire cable
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NOTE
No cable recommended for use in fixed sections shall be used in movable
sections.
For movable sections, be sure to use the recommended cables for movable
sections listed below.

Recommended cable wire (for movable sections)

Manufacturer Specification Remark
Oki Electric Cable Co., Ltd. AWG26 4P TPMC-C5-F (SB) | Dedicated to FANUC products, with no
SHINKO ELECTRIC FNC-118 connector
INDUSTRIES CO., LTD.

Specification

e  Ordering specifications : A66L-0001-0453

e  Electrical characteristic : Complying with EIA/TIA 568A categories 3 and 5

e  Structure : Common-shield braided cable with drain wire
The conductors of the cable are AWG26 annealed-copper strand wire, with a
sheath 0.8 mm thick and an outer diameter of 6.7 £ 0.3 mm

e  Fireresistance :ULI1581 VW-I

e Oilresistance : As per FANUC's internal standard (Equivalent to conventional oil-resistant
electrical cable)

e  Flex resistance : Million or more bending cycles with a bending radius of 50 mm (U-shaped
bend test)

e ULstyleNo. : AWM20276 (80°C/30V/VW-1)

NOTE
When using this cable, keep the length between the control unit and hub within
50 m because of its attenuation performance. Be sure to use the
TM21CP-88P(03) connector manufactured by Hirose Electric Co., Ltd.

About cable assemblies

Oki Electric Cable Co., Ltd. can offer a cable assembly that uses the TM21CP-88P(03) connector made
by Hirose Electric Co., Ltd. To get this cable assembly, negotiate directly with the manufacturer on its
specifications (cable length, shipping test, package, etc.).

Connector specification
An 8-pin modular connector called the RJ-45 is used with a twisted-pair cable for Ethernet interfaces. Use
the connector listed below or equivalent.

Manufacturer’s Manufacturer Remark
model number
Connector used with cable AWG26 4P TPMC-C5-F(SB) TM21CP-88P(03) Hirose Electric | (Note)
Co., Ltd.
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NOTE
About TM21CP-88P(03)
Ordering specifications: A63L-0001-0823#P
Complying with EIA/TIA 568A categories 3 and 5
Ask Hirose Electric Co., Ltd. for explanations about how to attach the connector
to a cable. (Hirose Electric Co., Ltd. offers the TM21CP-88P(03) Wiring
Procedure Specification (Engineering Specification No. ATAD-E2367) to explain
the related technical information.)

54.3 Network Installation

Even when the machine satisfies its grounding requirements, noise from the machine may get on
communication lines depending on the way the machine is installed and its environment, resulting in a
communication error. Separating and isolating the Ethernet backbone cable and PC from the machine can
prevent noise from getting on the communication lines.

An example of connection is shown below.

[Example of connection]

Note 1

" Power supply
for the HUB
PC and backbone cable side
Electrical separation by STP cable
connection with T STP cable I
10BASE-T/100BASE-TX ¥
Machine system side
Machine Machine Machine
Note 1 = Note 1 = Note 1 =

NOTE

1 Ground the PC and backbone cable separately from the machine system.

If this is impossible because there is only one grounding point, use separate
grounding wires for the PC/backbone cable and the machine system up to the
grounding point.

The grounding resistance must not be higher than 100 Q (class 3 grounding).
The grounding wire must not be thinner than the AC power line conductor, and
its cross-sectional area must not smaller than 5.5 mm?.

2 In some cases, the aforementioned isolation/separation method based on
10BASE-T/ 100BASE-TX cannot assure normal communication because of
influence by noise. In such worst environments, use optical fiber media to
completely isolate the machine from the PC.
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544 Ethernet Connector Panel

Ethernet Connector Panel enables user to connect/disconnect Ethernet cable at the front panel of the
cabinet with ease.

Specification

Name Specification

A02B-0303-C194 with 1m cable

Ethernet Connector Panel A02B-0303-C195 with 2m cable
A02B-0303-C196 with 5m cable
A02B-0303-K820 cross cable 1.5m

Ethernet Cable for Connector Panel AD2B-0303-K821 cros.,s cable Sm
A02B-0303-K822 straight cable 1.5m
A02B-0303-K823 straight cable 5m

Component

Ethernet Connector Panel

— ™

o d Ml | cppzo
Connector for DC24V
power supply

. H CD51

e Connector for

|_|| ||_| Ethernet Cable for

Connector Panel
4 CD38
/ Connect to CNC
o]
o 0o
Fe =

Connect to cabinet
(Crimp terminal M4)

Ethernet Cable for Connector Panel

= I

Connect to the
PC or HUB

8015-T288
#L.0RO0000

Connect to the Ethernet
Connector Panel
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Connection of Ethernet Connector Panel

CNC Ethernet Connector Panel

CD38x CD51
1 [ TPTX+ CD38 1 [TPTX+
2 | TPTX— :|D 2 | TPTX—
3 | TPRX+ Attached cabl¢ [z Tov
4 4 | (+24V)
5 5 | TPRX+
6 | TPRX— 6 | TPRX—
7 7 | (+24v)
8 8 | (0V)

CPD20

1 | (+24v)

24V input (*1 2 [(ov) ||
3

L

(*1)When DC24V is used at CD51, CPD20 connect to DC24V power supply. Do not connect when

it is unnecessary.

Cable connection

CD38 : |
(RJ-45) ! : CDs51
i | 1
TPTX+ | | | /\ . TPTX+
TPTX— | 2 i / \ : 2| tprx—
3 : | 5
TPRX+ : A . TPRX+
TPRX— | © i / \_! TPRX—
4 e : 31 v

— SHIELD

5 41 (+24v)
7 — 7| (+24v)
—— Grounding plate

8 8| (OV)

CPD20 —FG
(+24V)

ov)| 2
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Connection of Ethernet Cable for Connector Panel

Ethernet Connector Panel
CD51

TPTX+ Peripherals side
TPTX— CDS1 connector PC or HUB (line
(ov) :| D |: concentrator)

(+24V)
TPRX+
TPRX—

(+24V)
(%)

(N[O |~ |W N |-

Cable connection

[Cross cable] Peripherals

CD51 side connector

1 1
1 : /\ l 3
TPTX+ ; ; TPRX+
2 1 / \ 1 6
TPTX- i : A | 1 TPRX-
TPRX+ ; , TPTX+
s i/ N o
TPRX- . , TPTX-
' 4
ov) | 3 i ! .
1
(+24v) 24— —1
1
(a1 A
1
(V) SR 1
Connector 1 ! Connector
[ FramepT T TTTUSHELD T T (Feme
[Straight cable]
________________ Peripherals
CD51 r /\ X side connector
1 1
1 1 1
TPTX+ : ; TPTX+
2 1 / \ [ 2
TPTX- i . /\ : ] TPTX-
1
TPRX+ T X TPRX+
/ \ ! 6
TPRX- (2 : . TPRX-
! 4
oV el
1 1
(r2av) 1
1 1
(+2av) L A
1 1
(Y] SR —1
Connector ! ! Connector
Frame TTTTSHEILD T Frame

- Recommended cable side connector
CD51 side: JBSDTO8YN121 (Japan Aviation Electronics)
Peripheral side: TMP21P-88P (Hirose Electric)

- Recommended cable conductor : A66L.-0001-0453
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- Maximum cable length: 40m (in case of recommended cable)
Do not make the cable longer than necessary.
- Recommended cable specification
[Cross cable]
A02B-0303-K820 (Cable length: 1.5m)
A02B-0303-K821 (Cable length: 5m)
[Straight cable]
A02B-0303-K822 (Cable length: 1.5m)
A02B-0303-K823 (Cable length: 5m)

NOTE
Technical information about connecting wires and the assembly of the connector
is prepared. Refer to this information.
- Japan Aviation Electronics: JB5DTO8YN121 Operator's Manual (No.
JAHL-50007)
- Hirose Electric: TM21CP-88P(03) Wiring Procedure Specification
(Engineering Specification No.ATAD-E2367)
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5.5 USB PORT

The LCD-mounted type control unit have a USB port for a USB memory. Via the USB port, data can be
input to the control unit and output from it.
Refer to the next paragraph for the USB port of basic unit G (15”LCD).

o : 9
5]
U
O
O
O
USB port (front) d
T[USE_EV — D
E e .
O00000 000000
@) s ()

NOTE

1 This USB port is dedicated to a USB memory. Do not connect other USB
devices to the port.

2 Itis not guaranteed that every commercially available USB memory can operate
normally. For example, a USB memory with a security function does not operate.
Some commercially available USB memories may not be designed for the use in
an FA environment.

/A\ CAUTION

1 While the control unit is accessing the USB memory, do not turn the power to the
control unit off or remove the USB memory.

2 Close the cover of the USB port when no USB memory is inserted.

3 The maximum USB power supply (USB 5V) current is 500 mA in total.
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Basic unit G (15"LCD)
Basic unit G (15” LCD) has two USB ports for a USB memory.
Via the USB port, data can be input to the control unit and output from it.

—

| ' 1 I TR T

o =
a [ %mmo% EA] :
O
D
O
0
0 |
0 a
O g~
bl ] Al
({00000 00000 0] ] g@@@ﬂl;
\ USB port USB port (rear side)
1]uUsB_5v 4 1 | USB 5V
2| usB- 3 2 | usB- e
3| use+ 1 3 | USB+ 1234
4|usB_ov 4 | USB oV
NOTE

1 The connected USB cable must not become longer than 5m surely. When using
USB device through the relay cable, confirm the operation enough in the
machine maker.

2 These USB ports are dedicated to a USB memory. Do not connect other USB
devices to the port.

3 Itis not guaranteed that every commercially available USB memory can operate
normally. For example, a USB memory with a security function does not operate.
Some commercially available USB memories may not be designed for the use in
an FA environment.

/\ CAUTION

1 While the control unit is accessing the USB memory, do not turn the power to the
control unit off or remove the USB memory.

2 Close the cover of the USB port when no USB memory is inserted in front USB
port.

3 The maximum USB power supply (USB_5V) current on the front and rear sides is
500mA in total.
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6 SERVO AND SPINDLE INTERFACES

6.1 OVERVIEW

Control unit

IR I o |

— —
=<

FAN O FAN 1 BATTERY

@

<

E 0
——— =i

[ [ | — Separate

detector interface
unit

Optical fiber cable

' ]
[ —
| —
[] I:I =
L] Ll Ll
\_ . 0 ] N =
[ i Y _I_ B
= — =
m — = =
 — = =
 — /i —
— —F — —F
. \ J ., .
ower Spindle amplifier
supply Servo amplifier

This figure is an example of connecting to control unit a
LCD-mounted type.
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This chapter describes how to connect the control unit to the servo amplifiers, spindle amplifiers, and
separate detector interface units.

The control unit is connected to servo amplifiers, spindle amplifiers, and separate detector interface units
via serial buses using optical fiber cables (called FSSBs below). A FSSB lines can be connected to the
control unit. For the FSSB lines, optical connectors are located on the main board.

Slave units to be connected to the control unit must support the 30i-B series. Slave units include servo
amplifiers, spindle amplifiers, and separate detector interface units.

——{] [| copios

1
t [] copioa
1
1

6.2 Interface to the Amplifiers
Control unit
Main board
Slave unit
S 1L |
| Servo amplifier |
1 1
FSSB line 2) 1 I
cop10a [][] ; [1[] copios |
. " ! !
Optical fiber cable —n—|I |: COP10A !
| |
3) 1 :
| ——] [] copios :
Maximum allowable cable length | D [ !
1) The total cable length on each line shall satisfy the following T COP10A !
conditions. ! !
2) Between the control unit and 1st slave unit: OB I Spindle amplifier !
- When A66L-6001-0026#~ is used: 50 m ! !
- When A66L-6001-0049#~ is used: 100 m ! |:| '
3) Between slave units: 40 m ! [ coP108 !
Note: Slave units include servo amplifiers, spindle amplifiers, and +|:| [ COP10A !
separate detector interface units. ! !
I I
i Separate detector :
! interface unit !
3) I i
1 1
I
1
1
1

<Total cable length on each line>
Control mode| Maximum total cable length

HRV2 500m
HRV3 200m

<Optical fiber cable types>
Usage Cable drawing number Cable length

For internal  JA02B-0236-K851 to -K856 and Length of 10 m or less

connection  |-K860 to —K862

(A66L-6001-0023#~)
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Usage Cable drawing number Cable length
For external |A66L-6001-0026#~ Length of 50 m or less (40 m or less between slave units)
connection  |AG6L-6001-0049#~ Length of 100 m or less (40 m or less between slave units)

6.2.1 Number of Units That Can Be Connected

The maximum total number of servo and spindle axes is the table below.

FSO0i-TF FS0i-MF
Without 1path maximum total control axes (Note) 9 (Note) 9 (Note)
loader control system maximum feed axes 7 (Note) 7 (Note)
maximum spindle axes 3 2
2path maximum total control axes (Note) 11 (Note) 11 (Note)
system maximum feed axes 9 (Note) 9 (Note)
maximum spindle axes 4 4
With 1path maximum total control axes with loader 15(HRV2) 14(HRV2)
loader control system (Note) 13(HRV3) 12(HRV3)
2path maximum total control axes with loader 16(HRV2) 16(HRV2)
system (Note) 14(HRV3) 14(HRV3)
maximum total connection axes of servo 12(HRV2) 12(HRV2)
motor with loader 10(HRV3) 10(HRV3)

NOTE
No count Cs axis and virtual axis for number of feed axes.
Maximum total control axes are number of axes with feed axes and spindle axes.
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6.3 SEPARATE DETECTOR INTERFACE

6.3.1 Overview

Separate detector interface

unit
fm o mm e e
| Basic unit Additional uniti
N
! 1
! 1
! 1
H ' Digital output
! \ !  Linear encoder or rotary encoder
H [ [ !
! e = I
1
Control unit or the i % !
previous-stage servo H — !
amplifier or spindle amplifier; 1
P ! I \. :
] 1
1

Optical fiber cable ~  ------f---------------- !

unit

Optical fiber cable

When a separate detector such as a separate rotary encoder or linear encoder is used, a separate detector
interface unit is required. The separate detector interface unit is connected through an optical fiber cable
as an unit on an FSSB line.

A separate detector interface unit consists of a separate detector I/F unit for basic four axes (called a basic
unit below) and a separate detector I/F unit for additional four axes (called an additional unit below) (the
additional unit may not be provided). The basic and additional units are connected through a flat cable.

Up to four separate detectors can be connected for each of the basic and additional units. A separate
detector refers to a detector that outputs A and B rectangular waveforms (parallel) or a FANUC serial
interface output detector (serial).

The maximum number of separate detector interface units that can be connected to an FSSB line is
description below.

4 for HRV2, 2 for HRV3, and 1 for HRV4 regardless of the control unit model and software series type.
Therefore, for HRV2, up to 32 separate detectors can be connected for each line.

In case of 5 servo motors connected in HRV3, separate detector interface unit can to connect max three
units. In case from 6 to 10 servo motors connected in HRV3, separate detector interface unit can to
connect max six units. In case of HRV2, separate detector interface unit can to connect max 8 units.

In addition to the digital input type of parallel/serial basic unit as described above, the analog input type
of analog basic unit is also available.
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When a basic unit is solely described in this chapter, it refers to a basic unit of the digital input type.

NOTE
1 All units of a separate detector interface unit must support the 30i-B series
(Refer to Item 6.3.3).

6.3.2 Connection Diagram

Control unit
Main board Servo amplifier
Optical fiber cable
cop10A [][} C {][] copios
D [ COP10A
{][|] copioB
r—-—-—ﬁD [| cop1oA
.
. Spindle amplifier
|—|:| [| copioB
Optical fiber cable
{][] cop1oA
Separate detector interface unit (basic unit)
—T] [] cop108 JF101 ] [==={ Encoder axis 1
(][] cop1oa JF102  |] [F=={ Encoder axis 2
24VDC =] [] CP11A 3F103  [] (=1 Encoder axis 3
JF104 :l D— Encoder axis 4
[] cnFL 4A |] = Battery for separate
absolute Pulsecoder
Flat cable Separate detector interface unit (additional unit)
|: CNF2 JF105 :l D—| Encoder axis 5 |
JF106 :l D—l Encoder axis 6 |
JF107 :l D— Encoder axis 7
JF108 :l D— Encoder axis 8
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6.3.3 Separate Detector Interface Unit Specification
Item Specification
Power supply Voltage 24 VDC +10%
capacity Current: 0.9 A (basic unit only), 1.5 A (basic unit + additional unit)

Includes the power to be supplied to the detectors.
Consumption 9W  (for basic four axes)

power 14W (for basic four axes + additional four axes)
Ordering Basic unit : A02B-0323-C205 (Separate detector I/F unit for basic four axes)
information Additional unit : A02B-0323-C204 (Separate detector I/F unit for additional four axes)
Analog basic unit : A06B-6061-C202 (Analog input separate detector I/F unit for basic four axes)
Method of An interface unit can be installed by using screws or a DIN rail.
installation

6.3.4 Connection of Power Supply

Power to the separate detector interface unit should be supplied from an external 24 VV DC power supply.
An additional unit is powered by a basic unit.

Separate detector interface unit
(basic unit or analog basic unit) External power supply

CP11A
24 VDC regulated power
1 +24V supply
2 ov 24 VDC £10%
3

GND

M

Cable

CP11A
Tyco Electronics
1-178288-3 (housing) Use a terminal available with the

1-175218-5 (contact) 24 VDC power supply. External power supply

+24V (1) +24V
ov (2) ov
FG
Cable material © AWG20-16 Make a jumper between 0 V
Recommended cable : A02B-0124-K830(5m) and FG to connect ground.

(Crimp terminal of size M3 is available
on the external power supply side)

The 24 VDC input to CP11A can be output at CP11B for use in branching. A cable with the same
specifications as for CP11A can be connected to connector CP11B. In this case, the power supplied to
CP11A should be equal to the sum of the rating of the separate detector interface unit and that of the units
after CP11B. A current of up to 1.5 A can be supplied via CP11A.

Be sure to ground the 0-V line of the power supply to the separate detector interface unit. In addition,
keep any noise source (such as an AC power cable and contactor) away from the power line of the
separate detector interface unit as far as possible to prevent noise from being picked up through the power
line.

For all units of the separate detector interface unit, secure the ground line to the ground terminal (GND)

for signals, which is located at the bottom of each unit, with an M3 screw as shown in the figure below.
Connect the ground line to the ground plate of the cabinet.
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® _H@

[ SER R H }

f.—!]

A e

gt O

O?;‘E:j—::::::::::ﬂ_ ]
AN_-__©

To ground plate of cabinet

NOTE
The torque with which a screw is tightened is 0.5 N-m or less.
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6.3.5 Separate Detector Interface (Digital Input)

6.3.5.1 FANUC serial interface

Separate detector interface unit
(Basic unit or additional unit)

Separate detector

JF101 to JF108
(PCR-EV20MDT)
1| sb |1
2| *sp [12| ov
3 13
4 14| ov
5| REQ |15
6 | *xREQ 16| oV
7| (6v) |17
8 18| +5V
9| +5v |19
10 20| +5V

[—10

The +6V signal is provided for absolute
position detectors that require battery backup.

Cable connection

SD
*SD

REQ
*REQ
(+6V)
+5V
+5V
ov

ov

ov

1 A
S VA
5 i A !
6 / \
7 ; !
18,9 i E
20 i |
12
14 i i
16 i Shielded drain wire i

¢ L ¢

B A Shieid ~

Ground plate

Recommended cable:
AB6L-0001-0286(#20AWGx6+#24AWG x3-pair)

Recommended connectors:

PCR-E20FA (Honda Tsushin Kogyo)
FI30-20S (Hirose Electric)

FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex)
F140B-2015S (Hirose Electric)

SD
*SD

REQ
* REQ
(+6V)
+5V
+5V
ov

ov

FG
(Frame
ground)

NOTE

1 The +5V signals above can be used to feed power to the detectors. The supply
current per detector is 0.35 A maximum.
The lower limit of the 5V signals is 4.95 V for the basic unit or 4.9 V for the
additional unit. Determine the specifications and length of the cable to be used
so that the specification of the detector is not exceeded.
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NOTE
2 Ask the manufacturer of each detector whether it supports the FANUC serial
interface.

6.3.5.2 Parallel interface

Separate detector interface unit
(Basic unit or additional unit) Separate detector

JF101 to JF108
(PCR-EV20MDT)
1 PCA |11
2 |*PCA 12| OV DD—D[
3 PCB |13
4 |xpPCB |14 oV
5 PCZ |15
6 |xpPC7 |16 | OV
7 | (+6V) |17
8 |(REQ) |18 | +5V The +6V and REQ signals are provided for
9 | +5V 119 absolute position detectors that require
10 20 45V battery backup.
Cable connection
1 A
PCA 1 / \ H PCA
2 : 1
*PCA[, i ! * PCA
1
PCB T /A\ : PCB
4 1
*PCB " i ; * PCB
PCZ A : PCz
6 : / \ :
*PCZ|" : ' * PCZ
1
(+6V) i ; (+6V)
8 ! 1
(REQ) 5 : : (REQ)
1
+5V : ; +5V
1
+5V ;i i : +5V
1
+5V ; i +5V
ov 1‘21 . : oV
1
ov — —t ov
16 1 Shielded drain wire
ov e M ov
l Shield

Ground plate

Recommended cable:

AB6L-0001-0286 (#20AWGx6 + #24AWGx3-pair)
Recommended connectors:

PCR-E20FA (Honda Tsushin Kogyo)

FI30-20S (Hirose Electric)

FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex)

F140B-2015S (Hirose Electric)
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NOTE
The +5V signals above can be used to feed power to the detectors. The supply
current per detector is 0.35 A maximum.
The lower limit of the 5V signals is 4.95 V for the basic unit or 4.9 V for the
additional unit. Determine the specifications and length of the cable to be used
so that the specification of the detector is not exceeded.

6.3.5.3 Input Signal Requirements (Parallel interface)

The feedback signals from the separate detectors connected via the parallel interface are defined as
follows:

(1) A and B phase signal input
This is a method to input position information by the mutual 90 degree phase slip of A and B phase
signals.
Detection of the position is performed with the state in which the B phase is leading taken as a shift
in the plus direction, and the state in which the A phase is leading as a shift in the minus direction.

A phase signal N

Shift in plus direction

B phase signaIN
A phase signalN

Shift in minus direction

B phase signal N

(2) Phase difference and minimum repeat frequency
A

PCA/*PCA ><_ Too :}{ 1><

*PCA/PCA

B
PCB/*PCB
2P G

*PCB/PCB
Td Td Td d
R R
|
(3) Z phase signal input
*PCZ _ L~
S Josr X Qﬁ X
PCz //
< N E S—
w Torr |
ZBES «
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Time requirements

Requirements for the signals at the input pins of input connectors JF101 to JF108. The signals for these
connectors are differential input signals with A and B phases. An important factor is time Td from point
A, when the potential difference between PCA and *PCA exceeds 0.5V, to point B, when the potential
difference between PCB and *PCB becomes lower than 0.5V. The minimum value of Td is 0.15 us. The
period and pulse width of the signals must be long enough to satisfy the above requirements.

The Z phase signals are also differential signals. There are the following requirements for the time from
when the potential difference between PCZ and *PCZ exceeds 0.5 V to when it becomes lower than 0.5
V:

Tw > 1/4 frequency of the A or B phase signals
TOFF > 1.5 msec

Input voltage requirements
The voltage of the A and B phase signals must meet the following requirements:
High level: 2.4V or more
Low level: 0.8V or less

Receiver circuit

5V
I 560Q
PCA PCz
A phase I 110Q Z phase
signal signal
*PCA 0 *PCZ
The same circuit is used for the
B-phase signals (PCB and *PCB)

Rotation directions of a servo motor and separate Pulsecoder
If a separate Pulsecoder rotates in a direction opposite to the direction of servo motor rotation when the
servo motor is rotating, the connection of the feedback cable from the separate Pulsecoder must be
changed as follows:
(1) Exchange signal PCA with signal PCB.
(2) Exchange signal *PCA with signal *PCB.
The rotation direction can also be changed using a parameter.
For details, refer to the servo parameter manual.
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6.3.6 Overview of the Analog Basic Unit

Separate detector interface
unit T ]
Pmmmmmmmm e . —
' Analog | : T,
! basic unit Additional unit; e
| |
1 1
1 1
1 1
1 1
1 1
A (e oy o YO B (| e ¥
| L= L= |
= = |
. N Digital output

1

Control unit or the ' 1 \—Linear encoder or rotary encoder

previous-stage servo ' '

amplifier or spindle amplifiert '

< : \ : Analog 1Vp-p output
Optical fiber cable e L T e e, ! Linear encoder or rotary encoder

To use a separate detector with an analog output of 1 VVp-p requires an analog basic unit, which is a basic
unit of the analog input type. The analog basic unit is connected as a unit on the FSSB line via an optical
fiber cable.

Up to four separate detectors with an analog output of 1 Vp-p can be connected to an analog basic unit.
Four separate detectors with digital output can be connected to the additional unit regardless of whether
an analog or digital basic unit is used.

NOTE

1 All units of a separate detector interface unit must support the 30i-B series
(Refer to Item 6.3.3).

2 No 1-Vp-p output detector can be connected to additional units.
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6.3.7

Connection Diagrams of an Analog Basic Unit

(1) When encoders with an analog output of 1 Vp-p are connected to the 1st to 4th axes

Control unit

Main board

1

Optical fiber cable

COP10A

24VD C = | []

Optical fiber cable

10

Servo amplifier

COP10B

—U 0

COP10A

—{ [

COP10B

COP10A

l_D i
.
. Spindle amplifier

i—[II:

COP10B

U0

COP10A

Separate detector interface unit (analog basic unit)

0

[ corios
[] copioa

CP11A

[ cnF

JF111
JF112
JF113
JF114
Jaan [

:| |—|1VQ»Q output encoder for 1st axis
:| D—|1Vp—p output encoder for 2nd axis
[] [F===tivp-p output encoder for 3rd axis |

:| D—|1Vp—p output encoder for 4th axis |

Optical fiber cable

Optical fiber cab

24V DC eyt [

— 1L

(2) When encoders with an analog output of 1 Vp-p are connected to the 5th to 8th axes

Separate detector interface unit (analog basic unit)

]
e —00]

0

COP10B
COP10A

CP11A

CNF1

JF111
JF112
JF113
JF114
JA4A

:| D—1Vp—p output encoder for 1st axis
:| D—le—p output encoder for 2nd axis
:| D—1Vp-p output encoder for 3rd axis
] [F——[1Vp-p output encoder for 4th axis

1

Separate detector interface unit (analog basic unit)

—{1[]
0

0

COP10B
COP10A

CP11A

CNF1

JF111
JF112
JF113

JF114

JA4A

] [J==1Vp-p output encoder for 5th axis
] [J==={1Vp-p output encoder for 6th axis
] [——1Vp-p output encoder for 7th axis
] [==={1Vp-p output encoder for 8th axis

1
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(3) When encoders with an analog output of 1 Vp-p are connected to the 1st to 4th axes and digital
output encoders are connected to the 1st to 4th axes

Optical fiber cable

Separate detector interface unit (analog basic unit)

—1[] cori08

00 coprioa

24V D e | [] CP1IA

[0 cnF1

JF111
JF112
JF113
JF114
JAAA

Flat cable

:l D_Battery for separate absolute

:| D—|1Vp—p output encoder for 1st axis |

[] [===[1Vp-p output encoder for 2nd axis

] [===[1Vp-p output encoder for 3rd axis

] [——[1Vp-p output encoder for 4th axis

Pulsecoder (for additional unit ')

Separate detector interface unit (additional unit)

0 cne2

JF105
JF106
JF107

JF108

:| D—Digital output encoder for 1st axis

:| D—Digital output encoder for 2nd axis

:| D—Digital output encoder for 3rd axis

| ] [——(Digital output encoder for 4th axis

(4) When encoders with an analog output of 1 Vp-p are connected to the 1st to 4th axes and digital
output encoders are connected to the 5th to 8th axes

Optical fiber cable

] COP10B

Optical fiber cable DE COP10A
24VDC —{][] cPua
00 cnrFe

JF111
JF112
JF113
JF114
JA4A

1

Separate detector interface

—{1[] cop10B

O cop1oa

24V/D G | [] CP11A

[0 cnF

JF101
JF102
JF103
JF104

JA4A

I
I
I
I

Flat cable

:| D—Battery for separate absolute|

Separate detector interface unit (analog basic unit)

:| D—1Vp—p output encoder for 1st axis

:| D—le»p output encoder for 2nd axis

:| D—1Vp-p output encoder for 3rd axis

[] [==(1Vp-p output encoder for 4th axis

unit (basic unit)

Digital output encoder for 1st axis

Digital output encoder for 2nd axis

Digital output encoder for 3rd axis

Digital output encoder for 4th axis

Pulsecoder

Separate detector interface unit (additional unit)

0 cne2

JF105
JF106
JF107

JF108

i
i
I
1

Digital output encoder for 5th axis

Digital output encoder for 6th axis

Digital output encoder for 7th axis

Digital output encoder for 8th axis

NOTE

When a separate absolute position detector that requires battery backup is
connected to an additional unit, a battery case for the separate absolute pulse
coder must be connected to JA4A on the analog basic unit. The battery voltage
is supplied to the additional unit via the flat cable.
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6.3.8

Separate Detector Interface (Analog Input)

6.3.8.1 Analog 1Vp-p Interface
Separate detector interface unit
(Analog basic unit) Analog 1Vp-p output encode
JF111~JF114
(PCR-EV20MDT)
1 A |11 [NC(ADIF) DD E”:
2 XA 12 ov
3 B 13 |NC(BDIF)
4 XB |14 oV
5 Z |15 | NC(TO) _
6 xz 16| ov Leave NC (No Connection) open.
7 17
8 18| +5V
9 +5V_ 119 | NC(PZ)
10 20| +5V
Cable connection
1 : i
A : : A
e VA W "
3 H 1
B i B
xB |2 . / \ ' XB
5 i :
z H H z
od B : / \ ' XZ
+5v |2 ' i +5V
+5V 18 i : +5V
20 ! :
+5V ! ' +5V
ov [ : ov
ov |2 i : ov
16 + Shielded drain wire |
oV * .4 FG
e e e ! (Frame
Shield ground)
Ground plate
Recommended cable:
AB6L-0001-0286 (#20AWG x 6 + #24AWG x 3-pair)
Recommended connectors:
P CR-E20FA (Honda Tsushin Kogyo)
FI130-20S (Hirose Electric)
FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex)
F140B-2015S (Hirose Electric)
NOTE

The +5V signals above can be used to feed power to the detectors. The supply
current per detector is 0.35 A maximum.

The lower limit of the 5V signals is 4.95 V for the basic unit or 4.9 V for the
additional unit. Determine the specifications and length of the cable to be used
so that the specification of the detector is not exceeded.
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6.3.8.2 Input signal requirements (analog 1Vp-p interface)
A/B (Type 1)
VB A A
al/2
Vxa, Vxs / v a TZ’LZ‘

/.

A A Z a
al2 W‘
c/2 |Effective
v v Vxz \ 4

y'y A component ¢
vVOA,VOB Voz LC/ 2
" AV
ov -
A/B (Type II)
Vs A 7'y
A& b/2
v b
A A
Vxa b/2
Vxs /
A 4 A 4
VVOA,VOXA
ov Vos Voxs
ltem Symbol Min. Standard Max. Unit
spec. spec. spec.
Amplitude (phase A/B) Type | a of phase A and phase B 0.6 1.0 15 Vpp
Type Il Sum of b of phase A and b
of phase XA Sum of b of phase B
and b of phase XB
Amplitude (phase Z) Sum of ¢ of Z and ¢ of XZ (analog 0.2 0.4 - \Y
signal)
Center value Type | VoaVxa Vo Vxs
(DC |eVe|) Type Il VOA,VOXA rVOB,VOXB 2.0 2.5 3.0 \Y
Voz Voxz
Offset voltage Type | Voa-Vxa, Vos-Vxs -0.1 0 +0.1 |V
(phase A/B) Type Il Voa-Voxa . Vor-Voxg
Offset voltage (phase Z) | Voz-Voxz -0.05 0 +0.05 |V
Pulse width of phase Z | T, 600 - - nSec
Length of phase Z L, 1/4 - - Pitch of A (or B)
Input impedance 100 120 140 Q
Input frequency - - 200 kHz

*

The detection precision depends on the precision of signals from the encoder.
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6.3.8.3 Method for checking the encoder signals

The check pin board can be used to observe ADIF (differential amplified signal from A and XA input
signals), BDIF (differential amplified signal from B and XB input signals), TO (reference voltage), and
PZ (compared digital signal from Z and XZ input signals).

(1) Ordering specifications A06B-6071-K290

Details

A20B-1005-0340
A660-2042-T031#L200R0  200-mm cable

(2) Connection

Printed circuit board with check pins

Connect the check pin board to the cable of which axis you want to observe the signals.

Analog input separate detector interface unit

Check pin board

JF111 DD—[" l | ID—|1Vp-p output encoder for 1st axis |

sz (][]

Ile-p output encoder for 2nd axis |

JF113 DD

IlVD-D output encoder for 3rd axis |

g4 (]

Ile-p output encoder for 4th axis |

(3) Signal output

anaa ]
O O
1 [ o e eB® e e 1 [
o) L 1O) L1 ' 10) [ 16)
o® o1 00 e® e
I o0 o1 eB® el e® I I
O lent en2 |O

Pin number Signal name Remarks

@ ADIF Differential amplified signal from A and XA input signals
ADIF =2 x (XA-A)

® BDIF Differential amplified signal from B and XB input signals
BDIF =2 x (XB-B)

@® T0 Reference voltage 2.5VDC (=1/2Vcc)

PZ Compared digital signal from Z and XZ input signals

@. ®. @ +5V Power

@. . oV Signal ground
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6.3.9 Connection of Battery for Absolute Position Detector

>  Separate detector interface unit
(Basic unit or analog basic unit)

=

J0d

=]

B3

JA4A

o

Battery case for the separate
absolute Pulsecoder

When a separate absolute position detector that requires battery backup is connected, a battery case for
the separate absolute pulse coder must be connected to JA4A on the basic unit (or analog basic unit).
The battery voltage is supplied to the additional unit via the flat cable.

Separate detector interface unit
(Basic unit or analog basic unit) Battery case for the separate
absolute Pulsecoder
JA4A
(PCR-EV20MDT)
01 11
02 12 (M3 terminal)
03| 0V 13
04 14 EI D > + -
05 15 N +6V ov
06 16
07| +6V 17
08 18
09 19
10 20
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Cable connection

JA4A Battery case

ey ; .......................................... + iy

ov ; : ov
J— Shield

Ground plate

Recommended cable material:
=0.2mm?*(7/0.18)

Recommended connectors:
PCR-E20FA (Honda Tsushin Kogyo)
FI30-20S (Hirose Electric)
FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex)

/N\ CAUTION
If the cable is connected to JA4A when the separate absolute pulse coder
battery case contains the battery, the battery voltage is applied to the battery
power supply pin (+6V) for each of the feedback connectors (JF105 to JF108). In
this case, if the battery line and 0 V are short-circuited, the battery may heat up
or the protection circuit within the separate detector interface unit may fail. First,
make sure the battery case contains no battery or the cable is not connected to
JA4A. Then, complete all cabling work and confirm cables are correctly
connected. Finally, place the battery or connect the cable to JA4A.
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6.3.10 Connection Between the Basic Unit and Additional Unit

A flat cable is used to connect the basic unit (or analog basic unit) and additional unit as shown below.
The flat cable is 100 mm long.

Units viewed from top

Basic unit or analog Additional unit
basic unit
ﬁ E ! Mounting
surface
| T 1
| — QNP
Marking
= 5=
T
\\ ) \\
v k
v mark [ mar
[ s = | T o0
[ P B 1)

N2
(N
-2
TN,

Place an order on a flat cable together with separate detector interface units.

6.3.11 Connector Locations

Connector locations on the basic unit

CPIIA
CNF I ———cPi18
— 0 D
M= [k
I:I[I:”:I 1 :]—Jrlol
el iy I AC ke | <— uF102
NAARAARG h BC T fe.| — 4103
U 1 [AC Jtfin| — ur 104
° HHHH h 'A‘—.JAAA
»J T
GND
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Connector locations on the additional unit

CNF2
® =3
]
[ ””” n -— JF105
I -, i ) e
“” 1} -— JF107
[ “g, 0 ~— JF108
caflealoa e M EEEE ]
o Il
Juuyuuuyul O|
e ) b
CP11A
cP1IB
] (T2l
el
[l Lf—Jr111
I o|—Jr112
[l |—ur113
[l L|— JF114
[l A= Jaan

p

For the outside dimensions,
CONNECTORS”.

see Appendix A,
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6.3.12 Installation

1) Notes on installation
(1) Use an interface unit in a completely enclosed cabinet.
(2) Install an interface unit on a vertical surface, and provide a space of 100 mm above and below
the unit. Below an interface unit, do not place equipment that generates a large amount of heat.
(3) When using a basic unit (or analog basic unit) and additional unit, place the units as shown
below so that the flat cable connecting the units does not block the vent holes on the basic unit
(or analog basic unit). A flat cable not longer than 200 mm must be used.

Vent holes  Flat cable

Basic unit or analog Additional unit
basic unit
2) Installation using screws

Basic unit or analog 2—-M4

basic unit Additional unit
" _}> - _P
.39 I/ |
I | l
l g |
I J | J
I f | f
I ' | '
I ' | '
I ' | '
I < : | :
! o ! |
I ' | '
I ' | '
I ' | '
I ' | '
I ' | '
| b ! | '
P —__b _ ___b

70~80

When using both a basic unit (or analog basic unit) and additional unit, install the units as shown above,
with the mounting holes horizontally separated by 70 to 80 mm.
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6.3.13 Notes on Installing a Separate Detector Interface Unit

NOTE
Since a screwdriver must be inserted obliquely to install or remove this unit and
heat is radiated from the sides of the unit, sufficient access clearances are
required on both sides of the unit.
As a guideline, if the front of an adjacent unit appears flush with the unit or
slightly set back, allow a clearance of about 20 mm between the unit and the
adjacent unit. If the front of an adjacent unit protrudes beyond the front of the
unit, allow a clearance of about 70 mm between the unit and the adjacent unit.
Also, when installing the unit near a side of the cabinet, allow a clearance of
about 70 mm between the unit and the side of the cabinet.

70 10

il

H \U} ijijilililililily Iﬁ

o

e
L

I

7z

Access clearance near a separate detector interface unit
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Installing the unit on the DIN rail

Installing the unit on
the DIN rail

Removing the unit e =
from the DIN rail N

nnooosao0

———
JUuuUUUUUUoonooon [

i

1. Hook the unit on the top of the DIN rail.

2. Push the unit in until it clicks.

Removing the unit:

1. Push down the lock by using a screwdriver.

2. Remove the unit by pulling the lower end of the unit towards you.

IT D

DIN rail

©
C
(
(
(
C
(

e =

)
]
]
]
]
]
]

(110006300

11 1D

L
C
C
C
C
[
C

When the unit is LU
installed on the DIN
rail, do not pull the unit

upward. /k HEHHHHEEBRE
/A CAUTION

Be careful not to damage the lock by applying excessive force to the installed
unit. When installing and removing the unit, hold the upper and lower ends of the
unit so that stress is not applied to the side (surface with the slits) of the unit.
When the unit is installed on the DIN rail, do not pull the unit upward, or the case
may be damaged.

ST Y T Y P

10000000 [‘/D'Nra"

o

C

C

L

C

[

C
°J
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7 CONNECTION TO FANUC I/O Link i

/A WARNING
An 1/O unit may not operate normally due to a control unit, I/O unit, or input
power failure, or communication error. To prevent accidents even in this case,
design the machine to operate safely by making a safety circuit outside the I/O
unit.
All DO signals of an I/O unit are designed to be turned off if a system alarm
occurs in the control unit which controls the 1/0 unit, or if the power to the control
unit or I/0O unit is turned off. However, it cannot be guaranteed that DO signals of
the I/O unit will certainly be turned off. Therefore, manage the signals related to
safety by making a safety circuit outside of the I/O unit. The dual check safety
function can be used to detect a single failure in the safety-related section. For
details of the dual check safety function, refer to the FANUC Series
30:/31i1/32:--MODEL B Dual Check Safety Connection Manual (B-64483EN-2).

7.1 OVERVIEW

The 1/O Link 7 is a serial interface which connects the control unit, I/O Unit-MODEL A, Power Mate, and
other units and transfers I/O signals (bit data) at high speed between units. In I/O Link i control, this is the
master station and its slave stations. The master is the control unit, and the slaves are other 1/O units.

The status of input signals from the slaves is sent to the master at specified intervals. Output signals from
the master are also sent to the slaves at specified intervals.

With the I/O Link i, the communication transfer rate is increased. More signals and slaves (groups) can be
connected.

Specification of the I/0O Link i
Item 1/0 Link i

2ms normal mode)

Transfer cycle

(
0.5ms (high-speed mode)
. . 2048/2048 (normal mode)
Maximum number of I/O signals (per channel) 512/512 (high-speed mode)
Maximum number of I/O signals (per group) 512/512

24 groups  (normal mode)
5 groups (high-speed mode)
Number of channels required for dual check safety 1 channel

Maximum number of groups (per channel)

*  The normal and high-speed modes can be used simultaneously. For the setting of the high-speed
mode, refer to the FANUC Series 30i/31i/32i-MODEL B PMC Programming Manual (B-64513EN).

*  The transfer cycle means the cycle of DI/DO transfer between the master and slaves. For the actual
delay time, the slave driver and receiver delay times and ladder scan period must be considered.

*  When dual check safety (safety I/O mode) is used, the maximum number of I/O signals that can be
used is limited to 28 bytes per group. For details, refer to the FANUC Series 30i/31i/32i-MODEL B
PMC Programming Manual (B-64513EN).

*  The high-speed mode is applied to I/O module for connector panel, /O module for power magnetics
cabinet and Terminal type I/O module.

It is a total of two channels of I/O Link i interfaces.
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Number of channels available for the /0O Link i
Item I/O Link i
Number of available channels Upto 2

7.2 CONNECTION

Interface connector for the I/O Link i JD51A (for two channels) is located on the main board.

In I/O control, there are the master station and its slave stations. The master is the control unit, and the
slaves are other I/O units. The slaves are divided into groups. Up to 24 slave groups can be connected to
one channel with the I/O Link 1.

The I/O Link i is connected in different ways depending on the types of units actually used and the
number of I/O signals. Therefore, the assignment and addresses of the I/O signals have been made
programmable with the PMC program. The maximum number of I/O signals available for each channel is
2048/2048 for the I/O Link i.

Up to 2048/2048 signals in total can be used for the entire system.

NOTE
1 The total number of I/O signals that can be used differs depending on the model.

An I/O unit has I/O Link i interface connectors JD1A and JD1B. All units with the I/O Link i function
have these connectors. A cable must always be connected from JD1A to JD1B. Although connector JD1A
on the last unit is not used and left open, it is not necessary to connect JD1A with a terminator.
The pin assignments of connectors JD1A and JD1B are common to all units with the I/O Link i function.
They are described in Subsection 7.2.1. Fig. 7.2 shows a connection diagram of the I/O Link i.

Control unit
Group 0
1/0 Link i
sos1a [0 0fJo1s
—1[JuD1A
LT T 1
Group 1
—{[jup1B
—1[]Jo1A
Maximum number of I/O signals per group I <
/O Linki :512/512 S
Group 2 3
(l:)’.
—{[uo1s o
Maximum number of groups per channel a
I/O Link i (normal mode): 24 —[/p1A c
I/O Link i (high-speed mode): 5 : |
Gro-up n
Maximum number of I/O signals per channel _D[:JD1B
I/O Link i (normal mode): 2048 /2048 D[:JD1A
I/O Link i (high-speed mode): 512/512
[

Fig. 7.2 1/0 Link i connection diagram
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The 1/0 Link i is connected by an electric cable (Subsection 7.2.1) or by an optical fiber cable
(Subsection 7.2.2). When an electric cable is used, the maximum cable length between units is 10 m.
When the cable is laid within the same cabinet™°™, however, the maximum length is 15 m. The
maximum cable length between units can be extended to 200 m with optical fiber cables using an optical
adapter.

If any of the following conditions is satisfied, use an optical fiber cable for connecting units:

o  The cable laid within the same cabinet is longer than 15 m.

e The cable is run between different cabinets and is longer than 10 m or the cabinets cannot be
connected with each other via a ground wire of 5.5 mm?” or more.

e  The cable may be influenced by strong noise.
For example, there is a strong electromagnetic noise source such as a welding machine beside the
cable or a noise generating cable such as a power cable or power magnetic cable runs for a long
distance in parallel with the cable.

NOTE
Different cabinets connected at low impedance by a closed metal duct can be
assumed to be one cabinet.

7.2.1 Connection of I/O Link i by Electric Cable

When an electric cable is used, the maximum cable length between units is 10 m.
When the cable is laid within the same cabinet, however, the maximum length is 15 m.

Main board or preceding slave unit 1/0O unit MODEL A
JD1A [JD51A] JD1B
(PCR-E20MDK-SL-A) (PCR-E20LMD) JD1A

(PCR-E20LMD)
1]SIN 11]ov JD1B 1]SIN 11]ov
2 [kSIN [12]|oVv 2 [kSIN [12]|ov
3[souT [13|ov 3[souT |13]ov Next slav
4 [>xSOUT|[14] oV ] <| [4<souT[i4]ov > e
5] [] |15 5 15
61 1 6] 11 6 16
71 1 1771 [ 7 17
8| [1 [18[(+5V) 8 18] (+5V)
9{(+5v) |19] 1l 9[(+5v) |19
10] [1 [20](+5V) 10 20[(+5V)
NOTE

1 The +5V terminals in parentheses are for supplying the power to an optical
adapter to be used for connection by an optical fiber cable. Do not connect the
+5 V terminals when using no optical adapter.

2 Do not connect the pins in brackets. They are used for connecting channels 2

with JD51A.

Do not connect any pin for which no signal is assigned.

Take sufficient measures against noise. See Section 3.4, “Countermeasures

against Noise and Grounding”.

~ W
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Cable wiring

SIN
*SIN

SOUT

*SOUT

ov
ov
ov
ov

1 : a\ : 3
2 ' / \ I 4
3 ! /\ : 1
4 1 / \ ! 2
11 : | 11
12 ! P12
13 1 EE
14 T 14

1

1

1

——-I;' Shield

Ground plate

- -

SOuUT
*SOUT
SIN
*SIN
ov

ov

ov

ov

Recommended wire material

Recommended cable connectors

7.2.2

A66L-0001-0284#10P (#28AWG x 10 pairs)

PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex Japan Co., Ltd.)

Connection of FANUC I/O Link i by Optical Fiber Cable

The I/0 Link i can be extended to a maximum length of 200 m with optical fiber cables using an optical
adapter. The length of the electric cable connected to the optical adapter must not exceed 2 m (when the
recommended wire material is used).

Connection

Unit

JD51A/JD1A

|

Connecting cable
between units

Optical adapter

Optical
fiber cable

JD1  COPx

Connecting cable
between units

Optical adapter
COPx JD1

l

J

N

~

Unit

JD1B  JD1A

Optical fiber cable connection: One stage

Connecting cable
between units

|

Optical
fiber cable

Connecting cable
between units

Optical adapter
JD1 COPx

Y

Optical fiber cable connection: Two stages

|

l Optical adapter
copx Jo1 [

Unit

JD1B

JD1A
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Connecting cable between units

01| SIN i1jov

02] xSIN_|12|0V

03|SOUT [13|0V

04| *SOUT|14|0V

05| [1 [15]ov

06| [] 16| [1
07| [] 17| 1
08| [] 18[ +5V
09| +5V 19| [I
10 [1 |20]+5V

Unit side Optical adapter side
JD1A,JD1B,JD51A JD1
SIN(01) A (03)SOUT
*SIN(02) _//\\_ (04)% SOUT
SOUT(03) (01)SIN
*SOUT(04) —/ \— (02) % SIN
+5V(09) (09)+5V
+5V(18) (18)+5V
+5V(20) (20)+5V
ov(11) (11)ov
ov(12) (12)ov
ov(13) (13)ov
ov(14) (14)0v
ov(15) (15)0v

Recommended wire material

A66L-0001-0284#10P (#28AWG x 10 pairs)

Recommended cable connectors PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FCN-247J020-G/E (FUJITSU COMPONENT)
52622-2011 (Molex Japan Co., Ltd.)

NOTE

with JD51A.

1 The length of the cable for connecting units must not exceed 2 m (when the
recommended wire material is used).
2 Do not connect the pins in brackets. They are used for connecting channels 2

3 Do not connect any pin for which no signal is assigned.

Specifications of optical adapters and optical fiber cables

The following table lists the specifications of the optical adapter for the I/O Link 1.

Transfer Maximum Maximum number Relay with an
Specifications transmission of connectable optical fiber Weight
mode .
distance stages relay adapter
200m 5 None
Normal mode 100 16 Up t int About
A13B-0154-B101 — - m p fo one poin 100g
'gh-spee 100m 10 Up to one point
mode

The specifications of the optical fiber cable are A66L-2001-0026#~. For details, see Appendix D.

The specification of the optical fiber relay adapter is A63L-0020-0002. For its external dimensions, see

Appendix D.
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External dimension of optical adapter

Connector for unit [ 66 >
connecting JD1 40 4-M3
. —
k 1 1
: : Optical connector
K i COP23 (for /O Link 7)
© : FANUC ik COP1 (for I/O Link)
~ i i
H ¢
Y :
=] =}
| T b F—
BI=JIC - I 7
q D Tt ! Q D2
L ® ® |
Unit: mm

Optical adapter installation conditions
(a) The optical adapter enclosure is not fully sealed; install it with the control unit in the fully enclosed
cabinet.
(b) Ground the case using the case fixing screw of the optical adapter.
(c) The optical adapter is light, and it may not be necessary to mount it with screws. However, keep it
from coming in contact with other circuits to prevent possible short-circuits. When mounting the
optical adapter in a cabinet, attach it with an L-type fitting using the case fixing screws (M3) of the

optical link adapter.

7.2.3 Connection When Multiple Channels of the I/O Link i is Used

Up to two channels of the I/O Link i interface can be used.

Signals for two channels are assigned to the connector (JD51A) on the main board. When using only
channel 1, see Subsection 7.2.1.

When using the channel 2, use the I/O Link branching adapter for two channels to branch the I/O Link i.

Using the channel 2
When using channel 2, use the 2¢ch I/O Link signal divider for two channels to branch the I/O Link i.

Connection

Main board 2ch I/0 Link signal
divider

a051A [ J[——][] /o448 ot [J[—> 5ohaﬂzek|i1
[J—s Channe!2
iota2(] /0 Link i

Connection after the 2ch I/O Link signal divider is the
same as that for the I/O Link i

Specification of the 2¢h I/0 Link signal divider: A20B-1007-0680 (Weight: 60g)
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Connection between the main board and 2ch I/O Link signal divider

Main board

JD51A
such as PCR-E20MDK-SL-A)

1 | SIN1 11 )ov

2 [*SIN1 |12 |0V
3 [SouTi |13 oV
4 [*souT1 |14 |ov
5 |SIN2 |15 oV
6 |[*SIN2_ |16

7 [sout2 [17

8 |*SouT2 |18 [(+5V)
9 [(+5v) |19

10| 120 [(+5v)

2ch /O Link signal divider
JD44B
PCR—-E20MDT)
1 [ SIN1 11 |0V
2 | *SIN1 12 |0V
H[ [3 [soutt [13]ov
4 [*SOUT1 [14 |0V
5 | SIN2 15 |0V
6 | *SIN2 16
7 |SOUT2 |17
8 |*SOUT2 |18 | (+5V)
9 [(+5v) [19
10 20 | (+5V)

NOTE

1 The +5V terminals in parentheses are for supplying the power to an optical
adapter to be used for connection by an optical fiber cable. Do not connect the
+5 V terminals when using no optical adapter.

2 Do not connect any pin for which no signal is assigned.

Cable connection

Recommended wire material:

2ch I/0O Link signal

Main board divider
JD51A . . JD44B
1
SINT ; : AN ; 2 SOUT1
SINT [E—t——" \ \———2 *souT1
SOUT1 f5— —1 SIN'
Yo V) £ I W —] Y YN
] g 1
SouT2 H—! VAN - S|N2U
*SOUT2 /" N\ ] YYD

B 1] oy

oV [z 12| o\

o 13 ov

oV [ 14| o\

o T
(+5V) F7e— 0] (+5V)
(s5v) [2— —20) (+5v)
(+5V) [2—1 91 (+5v)

'---- Shield -I-'

*

Ground plate

Do not connect the +5 V terminals when using no optical adapter.

A66L-0001-0284#10P (#28AWG x 10 pairs)

Recommended cable connectors: PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FCN-247J020-G/E (FUIITSU COMPONENT)
52622-2011 (Molex Japan Co., Ltd.)
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Connection between the 2ch I/O Link signal divider and 1/O units
The 2ch I/O Link signal divider can be connected to I/O units in the same way as for the I/O Link 1.
See Subsection 7.2.1.

Cable length

Main board 2ch I/0 Link signal divider 1/0O Unit

JDS1A ]DL—AD[ JD44B
L
JD1A-1 :”:I_BD[JD']B

JD1A-2 :||:|—‘

NOTE
The total of Lx and Lg must not exceed 10 m, where L, is the length of the cable
between connector JD51A on the main board and connector JD44B on the 2ch
I/0O Link signal divider, and Lg is the length of the cable between connector
JD1A-1 or JD1A-2 on the 2ch I/O Link signal divider and connector JD1B on the
I/0 unit. When all cables are laid within the same cabinet, however, a total cable
length of up to 15 m is allowed.
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Installation of the 2ch 1/O Link signal divider
Install the 2¢ch I/O Link signal divider in a hermetically sealed cabinet like the control unit.

External dimensions of the 2ch 1/O Link signal divider

60

>
l

h 4

I—lﬁf_\ﬁﬂ I—T:\ﬁﬂ I—lﬁ:\jﬂ ) JD44B JD1A-1 JD1A-2 ﬂ
] || E —CD}
O 45
[— | v ‘C_ !

85

Unit:mm

Allow a clearance of about 10 cm above the adapter for connection and routing of cables.

Installation of the 2ch 1/O Link signal divider
1) Installation on the DIN rail
The following figure shows the external dimensions of a recommended DIN rail.

Unit: mm

External dimensions of a recommended DIN rail

2) Screwing
The following figure shows drilling on the plate.

VV

70
Unit: mm

Drilling on the plate
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B-64603EN/01

7.3

ASSIGNMENT FOR I/O UNITS

7.3.1

Assignment of Signals

The unit of slaves connected to the I/O Link i is called a group. One group of connected I/O units may
consist of multiple modules. This unit is called a slot.
On the I/O Link i, to allow the control unit as the master to control other I/O units as slaves, the 1/0O
signals of each I/O unit must be assigned to X addresses (input) and Y addresses (output) of the control
unit. Assign signals in units of slots for the I/O Link i.
In assignment for the I/O Link i, each of basic and extension modules connected to I/O modules for

connector panel is treated as a slot.

Control unit
Group 0 Group 1 Grow 2
,_J\\ﬁ ,_,/% A
- ~N
1
m o m
Operator's @ = = = -

Q. 2 3 2 vlol|ol|lolo |||l o|o
panel I/0 @ ) g. § g_ g a g glg 8 glg % glg
module 3 3 3 3 glz(x|ele|la el

Manual pulse 8 3 3 3 ® = ~ e e
generator o g g I3
@ o D
I/0 module for connector panel 170 Unit-MODEL A
I 1 ) ] 1 1 | | [P Ry | [P Iy | [P Iy |
] %’ |§g-); ) %’ ] g-) 1 %’ ] toﬁ | \%Ig—’lgl%lgl%’lg—’ltgl(gl(g:
Assignment for the VO Link i | =z : '} O N }::;:w:;:a:&’:::a:a:g:
1 1 | 1 1 1 1 I I T T T T T T T B B
1 1 | 1 ) 1 1 | | 1 1 ( 1 1 ( ) 1 1 ]
[P E, [P T R M lmdlecb ol o dode oL L oa
7.3.2 Fixed Signals

Some DI signals are monitored directly by the control unit. Fixed addresses are assigned to these directly
monitored signals. Select I/O units and assign addresses with attention to the polarity of each signal.

Whether addresses are assigned to signals are determined according to the machine control type, number
of controlled axes, and parameter setting. For details, refer to the FANUC Series 0i-MODEL F

Connection Manual (Function) (B-64603EN-1).

/A CAUTION

The emergency stop signal (*ESP) must be a DI signal at an address for which
the common voltage is fixed to 24 V so that it functions to the safety side if a
failure such as cable disconnection occurs.
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Examples of fixed addresses the control unit directly monitors

7 6 5 4 3 2 1 0
X004 SKIP SKIP6 SKIP5 SKIP4 SKIP3 SKIP2 SKIP8 SKIP7
X005
X006
X007
X008 *ESP
X009 *DEC8 *DEC7 *DEC6 *DECS *DEC4 *DEC3 *DEC2 *DEC1

7.3.3

Some I/O units have a function which detects unit errors including DO alarms (DO ground faults) and DO
common voltage errors.

With the I/O Link i, detected information is called a status alarm, and the CNC is notified of the status
alarm separate from DI signals. For this reason, it is not necessary to assign the information to X
addresses. If an error occurs, a PMC alarm message is displayed on the PMC alarm screen and the
information is also output to the system relay (R or Z) area. The information only for one group per
channel is output to the system relay area. Only the information for the first group in which a status alarm
is detected is output.

The following figure shows an address map of a system relay area to which to output a status alarm. For
details of status alarms actually detected by units, see the section for each unit in Chapter 8.

Status Alarm

System relay area related to a status alarm address map

Channel 1 Channel 2 #7 #6 #5 #4 #3 #2 #1 #0
R9268(2268) | R9276(z276) | Status | Type
R9269(2269) | R9277(2277) Group number
R9270(Z270) | R9278(2278) Slot number
R9271(Z2271) | R9279(Z279) Alarm information number
R9272(Z272) | R9280(2280) Y address
R9273(Z273) | R9281(Z281)
R9274(Z274) | R9282(2282) | | | | PMC path
R9275(Z275) | R9283(2283) Alarm data
Note : Status alarm information is output to either R address or Z address, which depends on selected

PMC memory type. For relation between PMC memory type and R/Z address, refer to the
FANUC Series 30i/31i/32i-MODEL B PMC Programming Manual (B-64513EN).

Simple description of signals in previous figure

Name

Description

Status

Indicates that a status alarm occurs when this signal is set to 1.

Type

Indicates the type of status alarm.
0: DO alarm (a ground fault), 1: Other alarm (such as a DO common voltage error)

Group number

Outputs a group number (0 to 23).

Slot number

Outputs a numeric value 1 to 32, which indicates slot number 1 to 32.

Alarm information
number

Outputs the byte position in the slot or other alarm information
When DO alarm occurs(Type=0), a numeric value 0 to 31 is output.
When other alarm occurs(Type=1), the meaning of output number depends on each unit..

Y address

Outputs the Y address binary number of the relevant DO signal
(R9273 : upper, R9272 : lower)

(Yn : n=0 to 127, 200 to 327, 400 to 527, 600 to 727, 1000 to 1127)
Valid when DO alarm occurs(Type=0)

ex. Y511 : R9273 = “00000001”, R9272 = “11111111”

PMC path

Outputs the PMC path at the Y address assigned to the relevant DO signal. (PMC1 to PMC5 :
1to 5, DCSPMC : 9)

Valid when DO alarm occurs(Type=0)

Outputs 0 when other alarm occurs (Type=1)
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Name

Description

Alarm data

Outputs information on the alarm which occurs or other alarm information.
Outputs 1 to the bit corresponding to the alarm which occurs when DO alarm occurs(Type=0)
When other alarm occurs(Type=1), the meaning of output number depends on each unit..

7.4

MANUAL PULSE GENERATOR

When multiple I/O units having a manual pulse generator interface are connected, the manual pulse
generator interface of the I/O unit nearest the control unit on the I/O Link i is enabled in the initial status.

The manual
parameter.

pulse generator interface of a desired I/O unit can be enabled by setting the relevant

For the parameter setting, refer to the FANUC Series 0i-MODEL F Parameter Manual (B-64610EN).

7.4.1

Manual Pulse Generator Connection

The followin

g figure shows an example in which three manual pulse generators are connected.
1/O Unit Manual pulse generator
Manual pulse generator #1
JA3 (PCR-E20LMDT) M3 screw terminal)

3 4 5 6
11HAT |11 E —O +5V_| _OV_| HA1 | HB1
2 | HB1 12| 0V
3 THhA2 13 Manual pulse generator #2
2 THB2 1210V M3 screw terminal)

5 | HA3 15 3 4 > 6
=Thes Ti6ov —O [ +5v | ov | HA2 | HB2
7 17 Manual pulse generator #3
3 18 +5v M3 screw terminal)
9 [+5V__[19 3 4 5 6
10 20 +5v 4(|> +5V ov HA3 HB3
Cable connection Terminal Manual pulse
block generator
el A i #1
HAT T Ree A\ : HA1 2 HA1
2  '7TWhite/ \ ! 6
HB1 HB1 HB1
+5y (25 Red : +5V 3 sy
12 12 Black ! 4
ov : | ov ov
3 '8Red A ! 5 [#2
Egg 4 18Black/ \ : :Qg 6 | HA2
+5V 18 14 Red ! +5V 3 | HB2
14 13 Black 1 4 | +5Vv
ov T : ov oV
1
1 1
HA3 219 Black A, : HA3 > 3
HB3 8 19 White /" \ - HB3 5 1 A3
+5y 206 Red : +5V 3 | HB3
16 11 Black i 4
ov T T ov +5V
'—]——- Shield ----' ov

Ground plate
| Cable | | Wire |

Recommended wire material : A66L-0001-0286 (#20AWGx6+#24AWGx3 pairs)
Recommended connector : A02B-0120-K303 (including the following connector and case)

(Connector: FI40-2015S (Hirose Electric Co., Ltd.))
(Case: F140-20-CVS5 (Hirose Electric Co., Ltd.))

Recommended cables : A02B-0120-K841 (7m) (for connecting three manual pulse generators)

A02B-0120-K848 (7m) (for connecting two manual pulse generators)
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A02B-0120-K847 (7m) (for connecting one manual pulse generator)
(These cables do not include the wire shown in the above figure.)

NOTE
The number of connectable manual pulse generators depends on the option
configuration.

7.4.2 Cable Length for Manual Pulse Generator

The manual pulse generator operates on 5 VDC. The supply voltage drop due to the cable resistance must
be held below 0.2 V (when those of the 0-volt and 5-volt wires are combined), as expressed in the
following expression:

where
0.2> 0.1xRx2L 0.1 = manual pulse generator supply current (0.1 A)
m R = resistance per unit cable length (€/m)

m = number of 0-volt and 5-volt wires
L = cable length (m).

Therefore, the cable length can be determined using the following expression.
m
R

L<

As an example, obtain the cable length when recommended cable wire A66L-0001-0286 is used.
This cable wire has three paired signal wires and six power connection wires. Since the electric resistance
of a power connection wire is 0.0394 Q/m, if three wires are used for 0 V and 5 V, the cable length is:
3

L = 00394 76.75[m]
According to the FANUC specifications, however, the maximum transmission distance of a pulse signal
from a manual pulse generator must not exceed 50 m.
Therefore, when one manual pulse generator is connected, the maximum cable length is 50 m.
The maximum cable length is:
When two manual pulse generators are connected 38.37m
When three manual pulse generators are connected  25.58 m

7.4.3 Manual Pulse Generator Signal Specifications

If the customer will use a manual pulse generator which is not manufactured by FANUC, the following
conditions must be satisfied.

The relationship between signals HAn and HBn, and pulses issued to the control unit is as shown in the
figure below. A cycle of a pulse T; must be at least 200 psec and T,/4 must be at least 50 psec.
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e
HANn | I
T
—>> T —— T4 ——)'
HBn | | [ 11 [
<« >
< <>
T | T
4 4
Pulse for the + direction
Pulse for the - direction
Forward rotation Reverse rotation
> la
et B
<> Reverses the rotation.
Click point

The following figure shows the receiver circuit for signals in the manual pulse generator.

Manual pulse
generator | +5V
|
|
|
|
|
1
Connector!
1
|
|
|
1
I i
ov : : ov
1 H
1 ! Internal receiver
: i circuit

The points (thresholds) at which the input signal to the receiver changes are:
3.7 V or higher when the input signal state changes from the low level to the high level
1.5 V or lower when the input signal state changes from the high level to the low level

7.5

POWER SUPPLY

1

/A WARNING

Supply the +24V power to the slave I/O units connected with the 1/O Link i when
or before the power to the control unit is turned on at the power-on of the
system. At the power-off of the system, turn the +24 V off when or after the
power to the control unit is turned off. For detailed timing specifications at
power-on and -off, see Section 4.2, “Turning On and Off the Power to the
Control Unit”. Do not turn the +24V power to any slave /O unit off during
operation, otherwise the control unit will be in the status of communication alarm.
For the safety of the system, don’t supply the power for the load (DOCOM) when
the power for the I/0O Unit is off. If the power for the load (DOCOM) is supplied
when the power for the I/O Unit is off, invalid output or malfunction may cause an
accident.
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38

8.1

UNITS CONNECTED TO FANUC I/O Link 1

GENERAL UNITS

Basically, 0i-F can be connected to any unit that has a FANUC 1/O Link i slave interface. The following
table lists general units that can be connected. For detailed description of each unit, see the section or

manual indicated in Detailed description in the table below.

General units that can be connected to 30i-B/31i-B/32i-B

module. Input/output signals are connected on a
spring-type terminal block (ferrule terminal block).

Unit Description Detalule.d
description
1/0 module for connector panel Distribution type I/O module that can flexibly support a Section 8.2
combination of input/output signals required by a power
magnetics circuit. Has a manual pulse generator
interface.
1/0 module for operator's panel Unit having an interface with a machine operator's panel; | Section 8.3
(for Matrix Input) it has an interface with a manual pulse generator.
1/0 module for operator's panel Unit having an interface with a machine operator's panel Section 8.4
that handles the input/output signals required by the
power magnetics circuit; it has an interface with a manual
pulse generator.
1/0 module for power magnetics | Unit that has an interface with the power magnetics Section 8.4
cabinet cabinet. This unit can also handle input/output signals
required for the power magnetics circuit.
1/0 module type-2 for connector | Distribution type 1/0 module that can flexibly support a Section 8.5
panel combination of input/output signals required by a power
magnetics circuit. Has a manual pulse generator
interface.
Terminal type 1/0 module I/O module that is equivalent to a connector panel I/O Section 8.6

FANUC 1/O Unit-MODEL A

I/0 unit with a module configuration that can flexibly
handle a combination of input/output signals required for
the power magnetics circuit

Connection and
Maintenance
Manual
B-61813E

FANUC 1/O Unit-MODEL B

I/O unit of distribution type that can flexibly handle a
combination of input/output signals required for the power

Connection and
Maintenance

master to transfer DI/DO signals

magnetics circuit Manual
B-62163E
Fanuc I/O Link connection unit Unit that makes a connection with a FANUC I/O Link i Section 8.7

Servo amplifier Bi SV series (I/O

Unit that makes a connection with a control unit through

Descriptions

Link i interface) the FANUC I/O Link i for servo motor control B-65322EN
Standard machine operator's The appearance of this machine operator's panel is Section 8.8
panel consistent. The panel can easily be customized.

Handy machine operator's panel | Compact handy operation panel, used for operation on Connection
the machine side, that consists of the manual pulse Manual
generator, emergency stop switch, enable switch, display | B-63753EN
unit, and input key.

Operator’s panel connection unit | Unit having an interface with a machine operator’s panel. | Section 8.10

(source DO)

Safrty 1O unit 1/O unit to connect duplicated safety signals. Section 8.11
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Unit Description Detgllgd
description

I/O module for operator’s panel I/0 module for a machine operator’s panel that has a Section 8.12
supporting safety function terminal to input duplicated safety signals.
I/0O Unit for power magnetics Unit that has an interface with the power magnetics Section 8.13
cabinet cabinet. This unit can also handle input/output signals

required for the power magnetics circuit.
Mult Sensor Unit 1/0O unit with the Shock Input, the Temperature Input, and

the Analog Input for machine state monitoring.

/A WARNING

1 If the load current of a unit or module with no output protection function exceeds
its rating continuously for a long time, it is likely that smoke or ignition may occur.
In order to prevent burnout, it is recommended to use a fuse rated twice the
output rating at every external terminal.

2 Some modules have a built-in fuse for each common. However, no such output
module can be protected from overload. Be sure to use them within their rating.
In order to protect modules from overload, it is recommended to attach an
external fuse to each of them.

3 ltis likely that, if a short circuit occurs, an external fuse (even if provided) for an
output module may fail to protect its components. If an external load is
short-circuited, ask for repair.

4 As for modules having an output protection element, the protection function is
intended to protect the components internal to the modules rather than external
units.

5 No protection function of modules can protect their internal components in all
cases. Once any protection function has worked, remove the cause promptly. If
an absolute maximum rating is exceeded, for example, it is likely that protection
functions may not work or an IC may break down before the related protection
function works, depending on the way or situation in which the modules are
used.

6 If an output protection function is defective, it is likely that, if the load current
exceeds its rating continuously for a long time, smoke or ignition may occur.

NOTE
1 To use a unit listed in the table above that supports, be sure to specify a unit of
the ordering specifications described in the relevant section.
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NOTE regarding Input module

1 Pay attention to the contact chattering and noise sufficiently may cause these
input modules to read incorrect inputs.

2 If aninput contact is connected to an input module and inductive load in parallel,
a surge voltage that occurs across the load when the contact becomes off may
cause the input module to malfunction. If this is the case, attach a surge arrester
to the load in parallel to suppress the surge voltage.

1

ACinput L~ e O DC input

1T poim 5o 01
¢|Ej \ 2 | #\ T

module

Surge arrester (ike snubber circuit) Inductive load Diode Inductive load

3 The maximum current described in Signal Specifications of each units includes
the permissible rush current.
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NOTE regarding Output module

1 Even if the sequence program has turned off an output module, its internal stray
capacity may cause an output current to flow instantaneously through it when a
voltage is applied abruptly to the load. In order to evade this symptom, use the
configuration that the load power is turned on/off on the primary side, as shown
below.

Primary side Secondary side

1
@ O O Load power —>

2 Be sure to connect the power supply and common pins. Otherwise, current flow
may get in the output circuit, resulting in the output being turned on.
3 Measures for inductive loads

* Do not turn on/off the output module repeatedly within a short period of time.
The maximum permissible ON/OFF frequency is: ON for at least 1 second and
OFF for at least 1 second.

« If the output load is inductive, connect a protection circuit like a surge killer or
diode to the load in parallel. Note, however, that, connection of a protection
circuit may cause a delay in recovery time. If this is a problem, use a CR
snubber circuit instead of a surge killer or diode.

Diode

Inductive load
AC output /E\K DC output yi
module module
o/ Sourcs type
H i ST T H
i i H F— — .
' H 4 - -
j i ¢ |
T‘ @
Surge arrester (ike snubber cirouit) Inductive load

4 If the output module is used to control a lamp load, it is likely that output turn-on
rush current may damage the output element. Do not even instantaneously fail to
observe the current and voltage ratings. If a dark lighting resistor is used in the
source type DC output module, connect a leakage prevention diode as shown
below.

Lamp

Dark lighting resistor

DC output
module
Sink type

DC output
module
Source type

Dark lighting resistor

\ \Lamp

Leakage prevention diode

5 The maximum current described in Signal Specifications of each units includes the
permissible rush current.
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8.2 CONNECTION OF 1/0 MODULE FOR CONNECTOR PANEL

8.2.1 Configuration

As shown in the figure below, an 1/0 module for connector panel consists of the basic module and
extension modules (up to three modules).

Flat cable for module connection

Y
b 1 \ ‘>
= \ o =
N M \\ ‘
~— L L \:“/ Direction to be
M - used when the
Direction to be used >~ modules are
when the modules ﬁg) mounted using
are connected (7 DIN rails or
directly to the I screws
connection /7
printed circuit board

Extension module 3

Extension module 2

Extension module 1

Basic module

1/0 Link cable

Manual pulse generator cable

NOTE

Be sure to install I/O modules for connector panel so that the basic module and

extension modules are placed as shown in the figure above.

When the modules are directly connected to the connection printed circuit board
designed by the machine tool builder:
Install the extension modules to the right of the basic module on the
installation plane.

When the modules are installed using DIN rails or screws:
Install the extension modules to the left of the basic module on the
installation plane.
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8.2.2 Connection Diagram

The following figure shows an example of connecting extension module A, extension module C, and
extension module D as extension modules.

CNC I/O UNIT
—E JD1B
JD51A EB
&
[ [
Q 9
w >
ECA137 CB1503E
Manual pulse
generator |
~—— +24\/ power
Manual pulse W supply
| generator — SID0 -
>
w
Manual pulse | module
| generator E < CA138 S
- e achine side
— CB150 SE S |<——» DIIDO
| |<|ca137 2
— Q
Extension module 1(¢ ') S
B
>
[}
| 2A output
E < CA138 module
— CB154 zl E
_E {|cat37
Extension module 2
Analog input
E CA138  odule
cors1 ]
E CA137
Extension module 3
NOTE

Extension modules A, B, C, and D can be installed in any position of
extension modules 1, 2, and 3. If a manual pulse generator interface is
required, however, be sure to install extension module A in extension module
1. Other modules cannot be installed in extension module 1.
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8.2.3 Module Specifications

Types of modules

Name Or.d.erln'g Specifications Weight Ref_erence
specifications item

/O module for connector panel | )35 4854 c001 | DIDO : 24/16 220g | Subsec. 8.2.4
(basic module)
I/0O module for connector panel DI/DO : 24/16
(extension module A) A03B-0824-C002 | \vin MPG interface 210g | Subsec. 8.24
I/0O module for connector panel DI/DO : 24/16
(extension module B) A03B-0824-C003 | \\iihout MPG interface 200g | Subsec. 8.2.4
I/0O module for connector panel DO : 16
(extension module C) A03B-0824-C004 | output module 230g | Subsec. 8.2.5
/O module for connector panel | 535 4654005 | Analog input module 210g | Subsec.8.2.6
(extension module D)
Terminal conversion adapter A03B-0824-K151 | For basic module and extension 60 Subsec.8.2.13
TA1 (A20B-2005-0160) | module A, B 9 T
Terminal conversion adapter A03B-0824-K152 .
TA? (A20B-2005-0190) For extension module C 45¢g Subsec.8.2.13
Terminal conversion adapter A03B-0824-K153 .
TA3 (A20B-1009-0720) For extension module D 50g Subsec.8.2.13
Fuse (spare parts) A03B-0815-K002 | 1A(For basic module)

20 mm long
Flat cable between modules A03B-0815-K100 | Suitable for a module interval of

32 mm

NOTE

Be sure to use modules with the ordering specifications listed above in
combination. Do not configurate them with other modules not supported I/O Link
i.

For the specifications (such as signal input requirements) specific to each module, see the relevant pages
of each item.

Installation conditions

(1) Use each I/O module in a completely sealed cabinet.

(2) Use the units under the following ambient temperature conditions:
Operation: 0°C to 55°C
Storage and transportation:  -20°C to 80°C

(3) For other installation conditions, conform to the CNC installation conditions.

(4) For ventilation within each 1/0 module, each module must be installed in shown below. Moreover,
for ventilation and wiring, allow a clearance of 100 mm or more above and below each module.
Never place a device that generates a large amount of heat below an 1/0 module.

(5) Install the basic module and extension modules so that the connection flat cables lie on the top of
them. Also ensure that the flat cable does not block the vent holes on the basic unit. (See Subsection
8.2.8.)
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Upper side

Expansion module 1
Expansion module 2
Expansion module 3

Basic module

1/0 Link connection .
Lower side

MPG connection

(6) Install the basic module and extension modules so that they are placed as shown in the figure in
Subsection 8.2.1.
e  When the modules are directly connected to the connection printed circuit board designed by
the machine tool builder:
Install the extension modules to the right of the basic module on the installation plane.
e When the modules are installed using DIN rails or screws:
Install the extension modules to the left of the basic module on the installation plane.

Power supply rating

Module Power supply voltage Power supply rating Remarks
Basic module 24 VDC +£10% is fed through | 0.2A+7.3mAxDI Number of DI
the 1/0 connector (CB150) of points with DI=ON
Expansion modules A and B the basic module; 0.1A+7.3mAxDI Number of DI
+10% includes momentary points with DI=ON
Expansion module C (2A output variations and ripples. 0.1A
module)
Expansion module D (analog input 0.1A
module)

As a guideline for the heat dissipation, assume [above power supply capacity x 24 (W)].

NOTE
1 The above power supply rating does not include that to be input to DOCOM for
DO output.

2 To connect an optical adapter for the I/O Link i to both connectors JD1A and
JD1B on the basic module, the above power supply rating + 70 mA is required
for the power supply of the basic module.

3 If the Terminal conversion adapter is used, in order to light the LED, the power
supply rating will increase as follow.

TA1:The power supply rating of 24VDC power supply will increase up to 5.5mA.
The power supply rating of DOCOM will increase up to 95mA.

TAZ2:The power supply rating of DOCOM will increase up to 95mA.

TA3:There is no LED.
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8.24 Connection of the Basic Module, and Extension Modules A
and B

8.2.4.1 Connector pin arrangement

The following figure shows the connector pin arrangement of the basic module and extension modules A
and B.

CB150(HONDA MRH-50RMAST)

33| DOCOM 01/DOCOM 50 male pins with fittings for

34| Yn+0.0 02| Yn+1.0 fixing the connector covers
19 ov
35| Yn+0.1 03[ Yn+1.1
20 ov
36| Yn+0.2 04| Yn+1.2
21 ov
37[¥n+0.3 05| Yn+1.3
38| Yn+0.4 22| oV 06| Yn+1.4
23 ov
39| Yn+0.5 07| Yn+1.5
24| DICOMO
40| Yn+0.6 08| Yn+1.6
25| Xm+1.0
41| Yn+0.7 09] Yn+1.7
42| Xm+0.0 26] Xm+1.1 10| Xm+2.0
43( Xm+0.1 27| Xm+1.2 11| Xm+2.1
24l Xm0z |28 Xm+13 o ——
29| Xm+1.4
45[ Xm+0.3 13] Xm+2.3
46| Xm+0.4 | 30| Xm+1.5 o=

47] Xm+05 |31 Xm+18 Hesrs

48] Xm+0.6 [32| XM+t 7 e e

49| Xm+0.7 17| Xm+2.7

50| +24V 18] +24v

/A\ CAUTION
Pins 18 and 50 (+24V) of connector CB150 are used to apply +24 V externally to
a module. Be sure to connect these pins because the +24 V is used internally.
Also be sure to connect pins 19 to 23 (0V).
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8.2.4.2 DI (Input Signal) Connection

This subsection describes the DI (input signal) connections of the basic module and expansion modules A
and B.

The following figures show DI connection per module. A maximum of 96 signals are available in a
configuration of one basic module (24 signals) and three extension modules (24 signals each).

Pin number
Address number CB150(18)
+24V
[ Bitnumber —1— | CB150(50) o
Xm+0.0 — CB150(42)
D
RV > o—e [ ] [ J
DT_( o~ +24V oV
Xm+0.1 I RV ) CB150(43) +24 V stabilized power supply
il 0
Xm+0.2 — ) CB150(44)
w0
Xm+0.3 — CB150(45)
s
Xm+0.4 W ) CB150(46)
'
Xm+0.5 — ) CB150(47)
'
Xm+0.6 — ) CB150(48)
el
Xm+0.7 W CB150(49)
=
DICOMO CB150(24)
. CB150 (19),(20),(21)
ov (22),(23)
Xm+1.0 v ] - CB150(25)
B
Xma+1.1 CB150(26)
@—a—o
Xm+1.2 'R_VI Y CB150(27)
=
Xm+1.3 W Y CB150(28)
e
Xm+1.4 T‘ ) CB150(29)
s 0
Xm+1.5 W‘ \ CB150(30)
el s 0
Xm+1.6 W‘ ) CB150(31)
'
Xm+1.7 — | CB150(32)
§ _EJ_( o~
ov
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Pin number
Address number CB150(18)
+24V
\L j/—Bitnumber —— L CB150(50)
Xm+2.0 — CB150(10) ‘ ‘
FY O) b
LAY | |:|| T O~ +24V ov
Xm+2.1 oo 1 5 CB150(11) +24 V stabilized power supply
el
[
Xm+2.2 CB150(12
g = g PO
=T ]
Xm+2.4 — | CB150(14)
=)
[
Xm+2.5 — CB150(15)
RV bl:IT—()
[
Xm+2.6 — CB150(16)
el
Xm+2.7 — [ CB150(17)
LRV I ? o—
OV
-0
CB150 (19),(20),(21)
v (22),(23)

NOTE
As listed in the table below, Xm+0.0 through Xm+0.7 are DI pins for which a
common voltage can be selected. That is, by connecting the DICOMO CB150(24)
pin to the +24 V power supply, a DI signal can be input with its logical state
reversed. If, however, a cable is connected to ground, it has the same effect as
inputting an ON state DI signal. To prevent such accidents, the connection of the
DICOMO CB150(24) pin to the 0 V power supply is recommended wherever
possible.

For the unconnected pins at the addresses for which the common voltage is fixed
(from Xm+1.0 to Xm+1.7 and from Xm+2.0 to Xm+2.7), the input is “0”. For the
unconnected pins at the addresses for which a common voltage can be selected
(from Xm+0.0 to Xm+0.7), the input is “0” when the DICOMO CB150(24) pin is
connected to the 0 V power supply or “1” when it is connected to the +24 V power
supply. Connect DICOMO when used. When addresses from Xm+0.0 to Xm+0.7
are not used, connect DICOMO to the 0 V power supply.

Common voltage for the basic module, and extension modules A and B

Address Common voltage
Xm Can externally be selected with DICOMO.
Xm+1 Cannot be selected.
Xm+2 Cannot be selected.
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8.2.4.3 DO (Output Signal) Connection

This subsection describes the DO (output signal) connections of the basic module and expansion modules
A and B.

The following figures show DI connection per module. A maximum of 64 signals are available in a
configuration of one basic module (16 signals) and three extension modules (16 signals each).

\[,— Pinnumber
DOCOM | ¢a150(01),(33)
- —
Address number
Bit number ‘ ‘
+24V ov
+24 V stabilized power supply
= K
Yn+0.0 < CB150(34) —
k O Relay
DV
Yn+0.1 s CB150(35,
Cov e
Yn+0.2 s CB150(36
Cov @
Yn+0.3 s CB150(37,
Cov @
Yn+0.4 s CB150(38
{ ov [ o
Yn+0.5 s CB150(39
[ ov .
Yn+0.6 s CB150(40
[ ov 4o
Yn+0.7 s CB150(41
{ ov [ “
Yn+1.0 b CB150(02
[ ov [ o
Yn+i.1 b CB150(03
[ ov [ o
Yn+1.2 b CB150(04
[ ov [ o
Yn+1.3 s CB150(05
[ ov [ o
Yn+1.4 b CB150(06
{ ov [ o
Yn+1.5 s CB150(07
{ ov [ o7
Yn+1.6 s CB150(08
[ ov [ o
Yn+1.7 CB150(09)
DV
1 CB150 (19),(20),(21)
ov (22),(23)
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8.2.4.4

This section describes the specifications of the DI/DO signals used with the basic module and expansion

DI/DO Signal Specifications

modules A and B.

DI (input signal specifications)

Number of points

24 points (per module)

Rated input

DC24V, 7.3mA

Delay time

The receiver delay time is 2 ms (maximum). In addition, [I/O Link transfer time
between CNC and I/0 module] and [ladder scan period (depending on CNC)]
must be considered.

DI (contact specification)

Contact rating

30 VDC, 16 mA or more

Leakage current between
contacts when opened

1mA or less (26.4V)

Voltage decrease between
contacts when closed

2V or less (including a cable voltage decrease)

DO (output signal specifications)

Number of points

16 points (per module)

Maximum load current when ON

200 mA or less including momentary variations

Saturation voltage when ON

1V (maximum) when the load current is 200 mA

Withstand voltage

24 V +20% or less including momentary variations

Leakage current when OFF

20 pAorless

Delay time

The driver delay time is 50 pus (maximum). In addition, [I/O Link transfer time
between CNC and I/0 module] and [ladder scan period (depending on CNC)]
needs to be considered.

/N CAUTION

1  When inductive load is connected to DO terminal, connect a diode in parallel in
order to reduce the noise.

2 When capacitive load is connected to DO terminal, connect a resistor in series in
order to diminish the rush current.

Power supply for DO load (DOCOM)

Input voltage range : min OV, max 26.4V
Be sure to connect all power supply for DO load (DOCOM) pins.
Turn on the power supply for DO load (DOCOM) at the same time as the power for the control unit.

Turn off the power supply for DO load (DOCOM) when or before the power for the control unit is turned

off.

/A Warning

For the safety of the system, don’t supply the power for the load (DOCOM) when
the power for the 1/0O Unit is off. If the power for the load (DOCOM) is supplied
when the power for the 1/0 Unit is off, invalid output or malfunction may cause an
accident.
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By turning off (opening) the power supply (DOCOM) for the DO signals (output signals), all the DO
signals of each module can be turned off at the same time. At this time, the DO state is as shown below.

ON

DOCOM
OFF ] VWV
DO state when DO is ON '

onin the sequence  off \ / V\/\/

DO state when DO is ON
off in the sequence  OFF

NOTE
When DO is on in the sequence, the ON/OFF state of DOCOM is directly reflected
in the DO state as indicated above by the dashed box.
Don’t connect the inductive load or the capacitive load to the power supply for DO
load (DOCOM). If the power supply for DO load (DOCOM) is turned on/off in the
condition that it is connect to the inductive load or the capacitive load, it will cause
the DO to malfunction.

Parallel DO (output signal) connection
A DO load current of twice the level can be obtained by connecting DO points in parallel and exercising
ON/OFF control at the same time in the sequence. Namely, the maximum load current per DO point is 200
mA.. By connecting two DO points in parallel and turning on the two DO points at the same time, 400 mA
can be obtained. In this case, however, the leakage current is doubled up to 40 mA when the DO points are
turned off.

/A CAUTION
Be sure to connect the bit at the same address for parallel connection.
Do not connect three or more signals in parallel.

DOCOM
POLOM | ©B150(01),(33)
| — [

+24V ov

+24 V regulated
power supply

Relay
DV

[
€&

DV

)
U

oV
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8.2.5 Connection of Extension Module C (2A Output Module)

8.2.5.1 Connector pin arrangement

The following figure shows the connector pin arrangement of the extension module C (2A output module).

CB154(HONDA MRH-50RMAST)

33| DOCOMA| 01[DOCOMA| 50 pins, male,

34( Yn+0.0 02| Yn+1.0 with a metal fitting for securing
35 Ynro1 L9 GNDA 03l YnaTa the connector cover
36| Yn+0.2 |20| GNDA 04| Yn+1.2

37| Yn+0.3 21] GNDA 05| Yn+1.3

38| Yns0.4 |- ONDA roerviia

39( Yn+0.5 23] GNDA 07| Yn+1.5

40[ Yn+056 |22 08| Yn+1.6

41| Yn+0.7 25 09| Yn+1.7

42 26 10

43 27 11

44 28 12

45 29 13

46 30 14

47 31 15

48 % 16

49| DOCOMA 17/ DocoMA

50| DOCOMA| 18/ DOCOMA
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)

A\

CB154(01), (17), (18)
(33), (49), (50)
]

—

.

V+

24VDC

.

ov

] CB154(34)

\V

CB154 (35)

)
O

L €B154(36)

CB154(37)

X CB154(38)

CB154(39)

CB154 (40)

X CB154 (41)

S CB154(02)

CB154(03)

S CB154 (04)

& CB154(05)

S CB154 (06)

S CB154(07)

CB154 (08)

CB154 (09)

Solenoid,

etc.

CB154(19), (20), (21)

8.2.5.2 2A Output Signal Connection
This subsection describes the connection of extension module C (2A output module).
DOCOMA
Address number
Bit number
DV
Yn+0.0 {—_'
* -
Yn+0. 1 DV —Y
Yn+0. 3 v [ LK]_'
Yn+0. 6 N . LK]_’
e
Yn+1.0 N
Yn+1.3 v —* LK]_‘
0

<<

(22), (23)
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8.2.5.3 2A output signal specifications

This subsection describes the specifications of the signals used with extension module C (2A output
module).

DO (output signal specifications)

Number of points 16 points (per module)
2 A or less per point.
Maximum load current when ON 12 A maximum for the entire module (DO: 16 points) (including
momentary variations).
Withstand voltage 24 V +20% or less (including momentary variations)
Leakage current when OFF 100 pA or less
The driver delay time is 120ns(MAX). In addition, [I/O Link transfer time
Delay time between CNC and I/0O module] and [ladder scan period (depending on
CNC)] needs to be considered.

/\ CAUTION
If the over current is continued for a long time, 2A module might emit smoke or
take fire.
It is recommend to connect a fuse about two times rating of the rated output to
each output for burnout prevention.
However, the fuse can'’t protect the device in any case when short-circuit is
occurred. Replace the module if short-circuit is occurred because the device
might be broken.

Parallel DO (output signal) connection
The 2A output module does not allow parallel DO connections.

8.2.6 Connection of Extension Module D (Analog Input Module)

8.2.6.1 Analog Input Connector Pin Allocation

This subsection describes the pin allocation of extension module D (analog input module).

CB157(HONDA MRH-50RMAST)

33[ INM3 01] INM1 50 pins, male,

34| COM3 02| com1 with a metal fitting for securing
35| FGND3 19| FGND 03] FDOND1 the connector cover
36| INP3 [22] FGND o iNp

37| JMP3 21] FGND 05| JMP1

38( INM4 22| FGND 06| INM2

39| coma || FOND_I—r=oma

40| FGND4 24 08| FGND2

41( INP4 25 09| INP2

22| Jvps |28 Tol vz

43 27 11

44 28 12

45 29 13

46 30 14

47 3 15

48 32 16

49 17

50 18
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8.2.6.2

Analog Input Signal Connections

This subsection provides a connection diagram of extension module D (analog input module).

Analog input module

FGND is used for shield processing of all channels.

Pin number
2509 1CH. [2CH. | 3CH. | 4CH.
Not connected JMPn#\N\/_ 05 [ 10 | 37 | 42
For voltage input
INPn 04 | 09 | 36 | 41
Yotlace OO
source | NMn o1 | 06 | 33 | 38
ov i Lﬂm” 02 | 07 | 34 | 39
ov
FGNDn 03 |08 | 35| 40
FGND 19, 20, 21, 22, 23
(Common to all channels)
Analog input module
Pin number
250Q 1CH. | 2CH. | 3CH. {4CH.
MPnl AMV— |05 | 10| 37| 42
For current input
INPn 04 | 09 | 36 | 41
Current
source 1 Mn o1 | 06 | 33 | 38
oV M—:I_ 02 | 07 | 34 | 39
ov
FGNDn 03 | 08 | 35 | 40
FGND 19, 20, 21, 22, 23
(Common to all channels)
NOTE
1 In the diagram above, n represents each channel (n =1, 2, 3, 4).
2 Current input or voltage input can be selected on a channel-by-channel basis.
For current input, be sure to connect JMPn to INPn.
3 For the connection, use a shielded twisted pair.
4 In the diagram above, the shield of each channel is connected to FGNDn, and

However, the shield of a

channel may be directly connected to frame ground with a cable clamp, instead

of using FGNDn.
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NOTE

5 If the voltage (current) source has a GND pin, as shown in the figure above,
connect COMn to this pin. Otherwise, connect INMn and COMn together in the
analog input module.

8.2.6.3 Analog Input Signal Specifications

This subsection describes the specifications of the input signals used with extension module D (analog
input module).

Item Specifications Remarks

Number of input channels Four channels

(Note)

Analog input DC -10 to +10 V (Input resistance: 4.7 MQ) Voltage input or current input

DC -20 to +20 mA (Input resistance: 250 Q) can be selected on

channel-by-channel basis.

Digital output (Note) 12 bits (binary) Represented as two's
complement

Input/output correspondence Analog input | Digital output

+10V +2000

+5V or +20mA +1000

0V or OmA 0
-5V or -20mA -1000
-10V -2000
Resolution 5mV or 20 pA
Overall precision Voltage input: +0.5% With respect to full scale
Current input: +1%
Maximum input +15V/£30mA
voltage/current
Minimum conversion time [I/O Link transfer time between CNC and 1/0O

module] and [ladder scan period (depending on
CNC)] needs to be considered.

Number of occupied DI = 3 bytes, DO = 2 bytes

input/output points (Note)

NOTE
Extension module D (analog input module) has four input channels. The digital
output section consists of a group of 12 bits within the three-byte occupied input
points. This means that the channel to be used can be dynamically selected by the
ladder. The channel switching DO point for channel selection is included in the
two-byte occupied output points.

8.2.6.4 Channel selection and A/D conversion data

NOTE
For allocation, see Subsection 8.2.10.

(Channel selection)
With extension module D (analog input module), which of the four analog input channels is to be the
target of A/D conversion must be determined with a PMC program. The DO points used for this selection
are CHA and CHB (two-byte occupied output points). These are mapped as indicated below.
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Address in the module 7 6 5 4 3 2 1 0
Yn X X X X X X X X
Yn+1 X X X X X X CHB CHA

Yn is the first address to which the analog input module is allocated.

By writing the values indicated below to CHA and CHB, the corresponding channel is selected, and the
A/D converted data of the channel and the data of the selected channel can be read as DI data. The
character X indicated above represents an unused bit, so that either 1 or 0 may be written in place of X.

CHB CHA Channel selected
0 0 Channel 1
0 1 Channel 2
1 0 Channel 3
1 1 Channel 4

(Address)
A/D conversion data of the channel selected by the above setting is output to two bytes of the three bytes
of DI (input signals) of the slot to which this module is allocated. The A/D conversion data output
addresses are as shown below, depending on where extension module D (analog input module) is installed.

/\ CAUTION
Be sure to allocate the start address of the slot as shown below, according to
where the analog input module is installed:
When connected to extension module 1 (slot 2):
Xmy must always be allocated at an odd-numbered address.
When connected to extension module 2 (slot 3):
Xm3 must always be allocated at an even-numbered address.
When connected to extension module 3 (slot 4):
Xm,4 must always be allocated at an odd-numbered address.

e When extension module D (analog input module) is installed in extension module 1 (slot 2)

Address 7 6 5 4 3 2 1 0
Xmy(odd-numbered address) Undefined
Xmy+1(even-numbered address)| D07 D06 D05 D04 D03 D02 D01 D00
Xmy+2(odd-numbered address) 0 0 CHB CHA D11 D10 D09 D08

Xms, is the start address of slot 2.

o  When extension module D (analog input module) is installed in extension module 2 (slot 3)

Address 7 6 5 4 3 2 1 0
Xmgz(even-numbered address)| D07 D06 D05 D04 D03 D02 D01 D00
Xm3+1(odd-numbered address) 0 0 CHB CHA D11 D10 D09 D08
Xmg3+2(even-numbered address) Undefined

Xm; is the start address of slot 3.

e  When extension module D (analog input module) is installed in extension module 3 (slot 4)

Address 7 6 5 4 3 2 1 0
Xmy(odd-numbered address) Undefined
Xmy+1(even-numbered address)| D07 D06 D05 D04 D03 D02 D01 D00
Xmy+2(odd-numbered address) 0 0 CHB CHA D11 D10 D09 D08

Xmy, is the start address of slot 4.
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(A/D conversion data)
A/D conversion data for the selected channel is output to the above address as 12-bit data in the following
format.

Address in the module 7 6 5 4 3 2 1 0
Xm| D07 D06 D05 D04 D03 D02 D01 D00
Xm+1| 0 0 CHB CHA D11 D10 D09 D08

D00 to D11 represent 12-bit digital output data. DOO corresponds to weighting of 2° and D10 corresponds
to that of 2°.

D11 is a sign bit expressed as a two’s complement. CHA and CHB represent an analog input channel.

This means that when the two bytes above are read with a PMC program, the A-D converted data of the
input channel represented by CHA and CHB can be read from D11 to DOO.(Refer to the following table)

Digital data Analog data
Decimal | Hexadecimal Binary (D11~D00) Voltage input Current input
2047 7FFh 0111 1111 1111 Outside of the
2001 7D1h 0111 1101 0001 specification range ,
2000 7DOh |0111 1101 0000 10V Spgg;zgﬁozf:;‘ﬁge
1999 7CFh 0111 1100 1111 9.995V
1001 3E9h 0011 1110 1001 5.005V
1000 3E8h 0011 1110 1000 5V 20mA
999 3E7h 0011 1110 0111 4.995V 19.98mA
2 002h 0000 0000 0010 10mV 40uA
1 001h 0000 0000 0001 5mV 20uA
0 000h 0000 0000 0000 oV OmA
-1 FFFh 1111 1111 1111 -5mV -20uA
2 FFEh 1111 1111 1110 -10mV -40uA
-999 C19h 1100 0001 1001 -4.995V -19.98mA
-1000 C18h 1100 0001 1000 -5V -20mA
-1001 C17h 1100 0001 0111 -5.005V
-1999 831h 1000 0011 0001 -9.995V Outside of the
-2000 830h 1000 0011 0000 -10V specification range
-2001 82Fh |1000 0010 1111 Spg;;zgﬁo%ffgsge
NOTE

When two-byte digital output addresses are to be referenced with a PMC
program, a read must always be performed word-by-word (16 bits).
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8.2.7 Manual Pulse Generator Connection

For an I/0O module for connector panel, three manual pulse generators can be connected to extension

module A. For the connection, see Subsection 7.4.1.

NOTE

the module next to the basic module.

To use extension module A having a manual pulse generator interface, connect

8.2.8 Connection of Basic and Extension Modules

Modules can be connected in the same way, regardless of whether you are connecting the basic module to
an extension module or connecting two extension modules. Connect the modules by using 34-pin flat
cable connectors as shown in the figure below. Ensure that all 34 pins at one end of the cable are
connected to the corresponding pins at the other end; e.g., connect the Al pin to the pin having the same

designation (Al) at the other end.

DI/DO interface side DI/DO interface side

DI/DO interface side

Flat cable-side connector specification:

» A1 pin mark w M ‘P TUJ‘\
Lo @ L) @
! ! Qo Qo Qo
1 1 © [\] ©
' . o &} &)
T & © T
/ ' < £ £
1 1 o o o
o it it it
: : (a2} ™ o
~ o) ~
(42] ™ ™
iati < X <
Ventilation ) ) )
slot
Basic module Extension module  Extension module
DIN rail DIN rail DIN rail
mounting side mounting side mounting side
Top view

HIF3BA-34DA-2.54R (Hirose Electric Co., Ltd.)
Module connector-side connector specification:

HIF3BA-34PA-2.54DS(Hirose Electric Co., Ltd.) or

FAP-3403-1202-0BS (Yamaichi Denki Co., Ltd.)
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NOTE

Install the basic module and extension modules so that they are placed as shown

in the figure above.

- When the modules are directly connected to the connection printed circuit
board designed by the machine tool builder:
Install the extension modules to the right of the basic module on the
installation plane.

- When the modules are installed using DIN rails or screws:
Install the extension modules to the left of the basic module on the installation
plane.

Modules need to be spaced at least 32 mm apart, in which case a flat cable of
about 20 mm in length is required. To install modules further away from each
other, the cable length will be 20 mm plus the extra distance. Note that the
maximum length of a flat cable is 300 mm.

To ensure adequate ventilation, install the modules in such a way that the flat
cables lie on top of them.

The basic module has a vent at the top (as indicated by the dotted lines in the
above figure). Install the modules so that the flat cable does not block the vent.

Be sure to connect the flat cable from CA137 on a module to CA138 on the next
module.

8.2.9 Module Installation

Board thickness: 1.6mm ©
o Ql
M
Prohibited area _0.9_j _  Prohibited area on =
on component28 soldered side
side 13.1 1.6 g 107
Square hole
1 &
= N R ]
7 V775
~ Ne
M)
R2 NE —‘ N
L‘ B o —ditp &
1 (2] (=]
E @ ~ B ~
:J No. 1 pin ==
;jz) T Square hole ° 8
s i
e ]
Prohibited area on —
component side -
10 I/O Link
Prohibited .area on /O interface interface
soldered side =
Dimensions of connector panel MPG interface
= for extension module
printed circuit board +0.2 JD1A Jp1p  (orextensi ule)

Connector panel printed circuit board connector specification: HONDA MRH-50FDST (50-pin female straight connector without fitting)

When connecting a connector panel printed circuit board directly (external module view and mounting
diagram)
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NOTE

1 A connector with a fitting (HONDA MRH-50RMAST) is used for the module-side
I/0O interface. Always use a connector having no fitting for the connector panel
printed circuit board.

2 Area where pattern printing is prohibited
. Prohibited area on soldered side
/4: Prohibited area on component side

Hook

connector panel
printed circuit board

Mounting the module

1. Insert the hook of the module into the square hole located at the ypper part of the connector panel printed circuit board.

2. Using the hook as a fulcrum, push the module in the direction of , and attach the module's connector to the connector on
the printed circuit board.

3. Push the stopper into the lower hole of the printed circuit board until it clicks into place.

Dismounting the module

1. Press the stopper @ upward.

2. Using the hook as a fulcrum, pull the lower part of the module in the direction of @

When connecting a connector panel printed circuit board directly (mounting and dismounting a module)

NOTE
When mounting and dismounting a module, hold the module by its top and bottom
surfaces. Avoid applying force to the sides where there are slits.
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28
==
| L1 h
|

32

Mount the DIN rail here.

59

122
I~

o
~ 2.5
1/O interface
(60) I/O Link i interface
= — MPG interface
(for extension module)
JD1A JD1B
When mounting a DIN rail (external module view and mounting diagram)
NOTE

Recommended connector:
A02B-0098-K891 (including the following connector and case)
(Connector: HONDA MR-50F solder type)
(Case: HONDA MR-50NSB angled type)
Recommended wire material:
A66L-0001-0042(7/0.18, 50 pins)
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| Hook

/n:‘—i‘\ —

T S
| i e

_— DIN rail

e | )

Slotted screwdriver

Mounting the module

1. Hook the module at the upper end of the DIN rail.

2. Push the stopper into the slit located at the lower
end of the rail until it clicks into place.

Dismounting the module

1. Insert the tip of the slotted screwdriver and push
out the stopper in the direction indicated by the
arrow.

When mounting a DIN rail (mounting and dismounting a module)

NOTE
When dismounting the module, take care not to damage the stopper by applying
excessive force with the screwdriver.
When mounting and dismounting a module, hold the module by its top and bottom
surfaces. Avoid applying force to the sides where there are slits.
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28
=l
L1
32

Te)
™~
o
[ M Screw
i I i & © i holes
(")
|0
g =]
L() A
o 1 8/|| 27
'g ~ /’I
1/0 interface 2-24.5
I/O Link interface

MPG interface
(for extension module)

JD1A JD1B

When mounting a module using screws (external module view and mounting diagram)

NOTE
Recommended connector:
A02B-0098-K891 (including the following connector and case)
(Connector: HONDA MR-50F solder type)
(Case: HONDA MR-50NSB angled type)
Recommended wire material:
AB6L-0001-0042(7/0.18, 50 pins)
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8.2.10 Other Notes

Address allocation
For the 1/0 module for connector panel, I/O addresses are mapped as follows.

DI space map DO space map
Xmj Yn4 .
Xmy + 1 Basic module Slot 1 Y, + 1 Basic module Slot 1
Xmq + 2
Xmgy Ynz .
Xmy +1 Extension module 1 Slot 2 Yno + 1 Extension module 1 Slot 2
Xmy + 2
Xmg3 Yns .
Xmz + 1 Extension module 2 Slot 3 Ynz + 1 Extension module 2 Slot 3
Xms + 2
Xmy Yng .
Xmq + 1 Extension module 3 | Slot 4 Yng+1 | ensionmodule3 ) Slot4
Xmy +2
XMmpg _(for 1st MPG)
XMimpg + 1(for 2nd MPG) Extension module 1 Slot MPG
XMmpg + 2(for 3rd MPG)

Xmy, Xmy, Xmg, Xmy, Xmp,og, YNy, YNy, Yng, and Yn, indicate the start address at allocation.

Each module is treated as a slot and addresses are allocated for each module. When only the basic module
is used, allocate 3-byte DI addresses and 2-byte DO addresses to slot 1. When extension modules are
added, allocate 3-byte DI addresses and 2-byte DO addresses to slots 2, 3, and 4.

An 1/0O module for connector panel has an interface for three manual pulse generators. To use manual
pulse generators, allocate addresses to slot MPG. With this setting, addresses can be allocated to the three
manual pulse generators at a time (addresses cannot be allocated individually to manual pulse generators).
Do not use the DI space with the ladder because the CNC processes the manual pulse generator signals
directly.

NOTE

1 Be sure to allocate addresses to the basic module. (DI: 3 bytes, DO: 2 bytes)

2 Extension module C (2A output module) has no DI signals. For connection to the
I/O Link i, it is not necessary to allocate addresses to the DI section of extension
module C.

DO (output signal) error detection

The DO driver of the Basic and Extension module A/B is capable of detecting an overcurrent and
measuring its own temperature. If an accident, such as the connecting of the cable to ground, causes an
abnormal increase in the load current or in the driver temperature, a protection circuit, which is provided
for each DO driver, is activated and keeps the DO signal in the OFF state until the cause of the problem is
eliminated. Even if this occurs, the CNC and 1/0 module continue operating without entering the alarm
status, but the PMC is notified of the location of the error detected by the DO driver. This information can
be checked on the PMC status screen or alarm processing can be performed in advance using a ladder to
help error check and recovery.

A DO error such as a ground fault is detected for each signal. This DO error is transferred to the PMC
system relay area as a status alarm. The following table lists system relay area information and
corresponding DO data related to a status alarm. When an alarm data bit is set to “1”, the DO driver
corresponding to the bit detects an error. Also see Subsection 7.3.3, “Status Alarm”.
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Information output to the system relay area and corresponding location where an error occurred

Information output to the system relay area
Alarm
Type| GrOUP | PMC | Slot '“:ﬁ;gsgro” Y address Faulty location
D
number | path | number (Intra-slot byte (DO address)
address)
1 0 Yn, Oth byte DO of Basic module
1 Ynq+1 1st byte DO of Basic module
2 0 Yn, Oth byte DO of Extension module1
0 0t023 [1105,9 1 Yn,+1 1st byte DO of Extens!on module1
3 0 Yn; Oth byte DO of Extension module2
1 Ynz+1 1st byte DO of Extension module2
4 0 Yny Oth byte DO of Extension module3
1 Yn,+1 1st byte DO of Extension module3

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yny, Yn,, Yns and Yn, indicate the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0

DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit6 | faultatbit5 | faultat bit4 | faultatbit3 | fault atbit2 | fault at bit 1 | fault at bit 0

/A\ CAUTION

1 The output protection function is not for external equipment but for internal
device of the module.

2 The output protection function can’t protect the internal device in any case. If the
output protection function is activated, remove the cause immediately. If the
output exceed the absolute maximum rating, the output protection function may
not operate normally or the internal device may break before the output
protection function operates.

3 If the over current is continued with a condition that the output protection
function can’t operate normally, the internal device might emit smoke or take fire.

NOTE
This function is not supported by the extension module C (2A output module) or
extension module D (analog input module).
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8.2.11 Rotary Switch Setting

By changing the setting (rotary switch) for the expansion modules, connections can be made by omitting
some expansion modules (slots) as shown below.

N\
\
N

/,

sion module 1
BN

Ext
(slot
Extension module 3

Exténsion module 2
(slot 4)

Basic module
(slot 3§-.

(slot 1)

vV V
— o (] — [\ (]
o o o o o o
=] 3 =] =3 3 =]
e} o e} ° ° e}
[0} o o o [0} o o o
E £ £ € E £ £ €
3 < c c 3 c c c
E-| {8 S |12~ E-| [2 4] i2 2~
o< 24~ % ) e o = é N 2462 e
ol £ |82 |83 eIl 183 i85S |83
L fp B R I R LR A B
Extension module 1 (slot 2) is Extension module 2 (slot 3) is
omitted. omitted.

Extension module 1 (slot 2) and
extension module 2 (slot 3) are om

tted.

Method of setting

(control and method of setting the control)

As shown below, the control (rotary switch) is located on an expansion module. To change the setting,
turn the switch with a flat-bladed screwdriver with a tip width of about 2.5 mm.

The setting position of the control (rotary switch) has the following meaning.

Setting position Meaning of setting

0 This is the standard setting. The rotary switch is factory-set to this position. This setting is used
when no expansion module is omitted.

1 Set the rotary switch on an expansion module to this position when the preceding expansion
module is omitted.

2 Set the rotary switch on an expansion module to this position when the preceding two
expansion modules are omitted.

3toF This setting is prohibited.
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(When extension module 1 (slot 2) is
omitted)

On extension module 2, set the rotary switch to
setting position 1. On extension module 3,
keep the rotary switch set to setting position 0.

\

Basic module (slot 1)
Extension module 3

Extension module 2
(slot 4)

Ext
(
(slot 3)

sion module 1
slot 2

(When extension module 2 (slot 3) is
omitted)

On extension module 3, set the rotary switch to
setting position 1. On extension module 1,
keep the rotary switch set to setting position 0.

\

Basic module (slot 1)
Extension module 3

Ext
(slot 4)

}Kion module 2
(slot 3)

Extension module 1

(slot 2)

/ e (When extension module 1 (slot 2) and

extension module 2 (slot 3) is omitted)
On extension module 3, set the rotary
switch to setting position 2.

Basic module (slot 1)
Ext

Exfén§ion module 2
(slot 3§-.,

Extension module 3
(slot 4)

sion module 1
(slot 2

NOTE
Extension module A is fitted with an additional rotary switch as other types of
modules are modified. However, extension module A is always mounted at the
location of extension module 1, so that its factory setting need not be changed.
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8.2.12 Connection of the Grounding Terminal of the Module

Connect the OV line in the basic module to the cabinet’s metal plate that is connected to ground or signal
ground bar nearby via the protective ground terminal. About Multipoint grounding or Single-point
grounding, refer to Item 3.4.1

Use fasten terminal for series 250 as cable terminal.

M ST

,—[” Fampe:szzeseseeegm] [ |

I—[ﬂ llTl [ Cable(2mm? or thicker)
o /r \

Protective ground terminal

(Faston terminal) In case of Multipoint grounding

a—

Connect to the cabinet metal
plate which is connected to
ground

In case of Single-point grounding

Connect to the signal ground bar

I
EEI UUUUU ————
u M
NNl oy, 5 C—
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8.2.13 Terminal Conversion Adapter

TERMINAL CONVERSION ADAPTER converts method of cable connection of /O MODULE FOR
CONNECTOR PANEL to the terminal block connection from the connector connection.

TERMINAL CONVERSION ADAPTER has TA1 for Basic module and Extension module A, B, and
TAZ2 for Extension module C, and TA3 for Extension module D, and has the following features:

® |ED for state indication of +24V power supply is provided. (TAL1)

® |ED for state indication is provided for each 1/O signal. (TA1, TA2)

® Since the terminal block for distribute signals and PCB for connector panel is not required, space
saving is possible.

® Wiring time can be reduced compared to the screw type terminal block, because the push-in type
terminal block is used.

® Possible to replace the I/O MODULE FOR CONNECTOR PANEL without removing wire.

® Even if user requests the terminal block connection, it is possible to use the /O MODULE FOR
CONNECTOR PANEL which space-saving.

1
& ]llllﬂ “
= e ‘

| ]

5 &8 &

ARRRARARARRR

5

5
i

3
4
40

/0 MODULE FOR CONNECTOR PANEL \

TERMINAL CONVERSION ADAPTER
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8.2.13.1 Connection diagram

10 Link
CNC or 1/0 Link |
JD51A]DE11 J:To Next Group
o TERMINAL CONVERSION
5 5 ADAPTER TA]
5 m = «—+24V power supply
«~ —J[ca1s7 cais0f)] < DocoM
L&)
o /0 MODULE FOR T DI/DO
wc CONNECTOR PANEL
o 8 Basic module
o o
LT TERMINAL CONVERSION
ADAPTER TAI
E_E L {[lca13s

—{JllcAa137 cB150(]]

[/0 MODULE FOR

+— 124V power supply
«—— DOCOM
«—— D[ /DO

CONNECTOR PANEL
Extension module A

TERM

, B

INAL CONVERSION
ADAPTER TAZ2

—|[[ca138
—{I[lcAa137 cB154]]]

[/O0 MODULE FOR

<«— DOCOMA

—T— DO

CONNECTOR PANEL
Extension module C

TERM

[NAL CONVERSION
ADAFPTER TAS3

—1][lca138

[lca137 cB157(][]
1/0 MODULE FOR

+t— Analog Input

CONNECTOR PANEL
Extension module D
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8.2.13.2 Component names

TERMINAL CONVERSION ADAPTER TA1

YT - POWER LED
Terminal block for XT2:
+2£|1\/, DQCOM Terminal block for
(Pin piteh 3.81Tmm) 0V, DICOMD
K T : (Pin pitch 3.81mm)
XT3 n L
Terminal block for o §pm 8 s
D1/D0 el IV
\ | o 1 Sr a4 °
(Pin oitch 3.50mm) = . . . | Terminal block for
= -+ & D1/DO
e S (Pin pitch 3.50mm)
a; 7<70ﬂf-
i
LED for each DI/DO S
s
DL Pin number of
=0 |- connector CB150
i«a Agﬁ
CB150: el e
Connector for [/0 MODULE = i
FOR CONNECTOR PANEL :‘ﬂ? 4
(Mounted on rear side) cel Pl d
L5l __]2
Cl 1] Address of the DI/DO
= ~ (e. g. YO.4=Yn+0.4,
R X2.5-Xm+2.5)
Ch 1

RIT

n
hl

FANUGC
MADE IN JAPAN

g CJTAD
D 4205-2005-01 806

b o+
RIO—RI3

RId

n

LED indication

Item Function
Power LED Lights when the +24V power supply is turned on.
Xm+0.0 to Xm+0.7 are DI that common voltage can be selected.
If DICOMO is connected to 0V, LED of P column indicate the state of Xm+0.0 to

LED for Xm+0.0 Xm+0.7.
to Xm+0.7 If DICOMO is connected to 24V, LED of N column indicate the state of Xm+0.0 to
Xm+0.7.
When Dl is ON, corresponding LED will light.
LED for other DI/DO When DI/DO is ON, corresponding LED will light.
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TERMINAL CONVERSION ADAPTER TAZ?

ATT: XT2:
Terminal block for Terminal block for
DOCOMA, DO - - GNDA, DO
(Pin pitch 3.81mm) 4 (Pin pitch 3.81mm)
LED for each DO R Pin number of
=007 connector CB154
-YI IY'U_
=~ [T |T_‘
Clsl (3
CB154: sl
Connector for [/0 MODULE :.: ;.3
FOR CONNECTOR PANEL o IR
(Mounted on rear side) ch T
Clel 1P
E \ Address of the DO
o b (e. g. YO .4=Yn+0.4)
F?\TJLJ(} o

MADE IN JAFAN

e [ 1(TA2)

A20B-2005-0130
g w
LED indication
Item Function
LED for each DO When DO is ON, corresponding LED will light.
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TERMINAL CONVERSION ADAPTER TA3

XT1: XT2:
Terminal block for Terminal block for
Analog input CHI, CH2 Analog input CH3, CH4
(Pin pitch 3.50mm) (Pin pitch 3.50mm)
Pin number of
connector CBIDBT
CB157:

Connector for /0 MODULE
FOR CONNECTOR PANEL

(Mounted on rear side)

Signal name

FANUC
MADE IN JAPAN

e [_(TA3)

A20B-1009-0720
i w—

- 153 -



8.UNITS CONNECTED TO FANUC I/O Link i

B-64603EN/01

8.2.13.3 External view and dimensions

Dimensions when connect to the I/O MODULE FOR CONNECTOR PANEL is as follows.

| _
I |'|11 .

o @ f/___[ﬁ%j! H: il "
o ool || I |'uI ik H 2
—l oo ooro J} ]

(- L
=t
1o
ﬁg ﬁ 14
| -7 o i N j %l
J o T e e ol i /
] by
I
Tl
» B
| d i
|l |4 i
AU AN 1 I = A
I 1 = il
| I s 0
/ | I } 5 i
I___ I | i
B : a
1 TELE )
d i
L JUUWURUUUY o T
L 1]
e el
\ J J I
N (r A (- 1.6
g v g ¥
L“—r ‘|—’J k‘—r ‘|—’I
: : :__’__J: | t ]
o | Jn i T:mm
NOTE

The width of the adapter is wider than the width of /O MODULE FOR

CONNECTOR PANEL.

If the adapter is used, cable length of Flat cable for module connection needs

25mm or more.
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8.2.13.4 Installation

Method of install to /O MODULE FOR CONNECTOR PANEL is as follows.

Hook

[ [ ‘ ] %

on N kA rmaamel BiE) o
e
o R [Ny i
| || ]
L
bt IR
PSR 1
} } |
| [0 |4
I (10 |4
\ |! g
|
D LI el
L UUUWUWUU UL ]

= e e L
B — T——r 5 _ T——r T——T .
3 ; { 51 % CE— CE— Lﬁw_/%/?? (@)
Stopper g\_/ Stopper ©/

Mounting the ADAPTER

1. As “A” Hook the hollow of TERMINAL CONVERSION ADAPTER to the hook of 1/0 MODULE
FOR CONNECTOR PANEL.

2. Using the hook as fulcrum, push the ADAPTER in the direction of “B”, and attach the connector on
the ADAPTER to the connector on the 1/0 MODULE.

3. Push the ADAPTER until it clicks into place.

Dismounting the ADAPTER
1. Press the stopper “C” upward.
2. Using the hook as a fulcrum, pull the lower part of the ADAPTER in the direction of “D”.

NOTE
Leads of the terminal block are exposed.
Be careful to avoid injury.
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8.2.13.5 Cable connection to the terminal block

The wire that cross-sectional area is from 0.3mm?(AWG22) to 0.75mm?*(AWG18) can be connected to
the terminal block of the ADAPTER.
Ferrules that have the size of following are suitable for connect to the terminal block of the ADAPTER.

Electric wire size Ferrule terminal

—>  ¢D3 [+
|_¢D2
' 4).’/ Insulation cover
L1 L2 Y
TH-

The dimensions indicated below are based on the products of Weidmuller Co.,Ltd.

e Use a ferrule terminal from the viewpoint of long-term reliability.

e Use a ferrule terminal which length of metallic part L2 is 8mm.

e Pin pitch of the terminal block is as follows.
Use a ferrule terminal which outer diameter of sheath D3 is smaller than pin

pitch
ADAPTER Terminal block Pin pitch
TA1 XT1, XT2 3.81mm
XT3, XT4 3.50mm
TA2 XT1, XT2 3.81mm
TA3 XT1, XT2 3.50mm

Cross sectional Electric wire Overall Length of Inner Inner Outer
area of electric | AWG sheath length metallic part | diameter of | diameter of | diameter of
wire (mmz) stripped L1(mm) L2(mm) conductor sheath sheath

length (mm) D1(mm) D2(mm) D3(mm)
0.3 22 10 14 8 0.8 2 25
0.5 20 10 14 8 1 2.6 3.1
0.75 18 10 14 8 1.2 2.8 3.3
NOTE
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Connect cable Disconnect cable
Insert the cable with ferrule into the terminal block. While pushing the button at the side of the
terminal insertion hole, remove the cable.
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8.2.13.6 Connection

Connection of TERMINAL CONVERSION ADAPTER TA1

TERMINAL CONVERSION ADAPTER TAL distributes the signals of the connector CB150 of 1/0
MODULE FOR CONNECTOR PANEL Basic module and Extension module A,B to the terminal
block XT1, XT2, XT3 and XT4

Pin number of the terminal block XT1, XT2, XT3 and XT4 is corresponding to the pin number of
the connector CB150. (NOTE)

XT1

30 +24
18 +24V
EX | +24V
01 | DOCOM

XT3

32

Am+1.7

K

Xm+1.6

30

Am+1.5

20

Am+1.4

28

Am+1.3

27

Am+1.2

26

xm+1.1

Am+1.0

Am+2.7

Am+2.6

Am+2.5

xm+2.4

Xm+2.3

Am+2.2

Am+2.1

Am+2.0

Yn+1.¥

Y¥n+1.6

¥n+1.5

Yn+1.4

Yn+1.3

Yn+1.2

Yn+1.1

Yn+1.0
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XT2

21

v

20

v

19

o

24

DICOMO

XT4

49

Am+0.7

48

Am+0.6

47

Am+0.5

46

Am+0.4

45

Xm+0.3

44

Am+0.2

43

Xm+0.1

42

KXm+0.0

41

¥n+0.7

40

Yn+0.6

39

¥n+0.5

38

¥n+0.4

37

Yn+0.3

36

Yn+0.2

35

Yn+0.1

34

Y¥n+0.0
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NOTE

24V pin is assigned at two-terminals (18pin and 50pin) in the connector CB150,
but assigned at three-terminals (18pin, 50pin and EXpin) in the terminal block
XT1.

18pin, 50pin and EXpin of the terminal block XT1 are connected to 18pin and
50pin of the connector CB150 in TERMINAL CONVERSION ADAPTER TAT1.
DOCOM pin is assigned at two-terminals (01pin and 33pin) in the connector
CB150, but assigned at one-terminal (01pin) in the terminal block XT1.

01pin of the terminal block XT1 is connected to 01pin and 33pin of the connector
CB150 in TERMINAL CONVERSION ADAPTER TAA1.

OV pin is assigned at five-terminals (19-23pin) in the connector CB150, but
assigned at three-terminal (19-21pin) in the terminal block XT2.

19-21pin of the terminal block XT2 are connected to 19-23pin of the connector
CB150 in TERMINAL CONVERSION ADAPTER TAA1.

NOTE

As shown in the following figure, it is possible to branch external 24V to 1/O
MODULE FOR CONNECTOR PANEL Basic module or Extension module A, B.
(It is not possible to branch to Extension module C, D.

Possible branch number is up to one, cannot branch two or more. )

In addition, it is also possible to take out 24V for DOCOM from EX pin.

Sum of the current consumed in the I/O MODULE FOR CONNECTOR PANEL,
and consumed in the branch-destination module, and consumed as DOCOM,
must be supplied from external power supply. To connect to external power
supply, please use wire that can tolerate the above current.

0V that is connected to terminal block XT2 is same as 24V.

Possible to branch external 24V to next
Cannot branch two or more.

(Cannot branch to Extension module C,D.) /4
/ N

External power supply 1/0 MODULE FOR CONNECTOR PANEL.

50 +24V 50 +24V

18 124V 18 +24V
—— +24V — 24V
> 01 DOCOM »01 DOCOM
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Connection of TERMINAL CONVERSION ADAPTER TA2

TERMINAL CONVERSION ADAPTER TAZ2 distributes the signals of the connector CB154 of 1/0
MODULE FOR CONNECTOR PANEL Extension module C to the terminal block XT1, XT2.

Pin number of the terminal block XT1, XT2 is corresponding to the pin number of the connector
CB154. (NOTE)

XT1 XT2
18 | DOCOMA 21 GNDA
17 | DOCOMA 20 | GNDA
01 | DOCOMA 19 | GNDA
09 | Yn+1.7 41 | Yn+0.7
08 | Yn+1.6 40 | Yn+0.6
07 | Yn+1.5 39 | Yn+0.5
06 | Yn+1.4 38 | Yn+0.4
05| Yn+1.3 37 | Yn+0.3
04 | Yn+1.2 36 | Yn+0.2
03 | Yn+1.1 35 | Yn+0.1
02 | Yn+1.0 34 | Yn+0.0

NOTE

e DOCOMA pin is assigned at six-terminals (01,17,18,33,49,50pin) in the
connector CB154, but assigned at three-terminal (01,17,18pin) in the terminal
block XT1.
01,17,18pin of the terminal block XT1 is connected to 01,17,18,33,49,50pin of
the connector CB154 in TERMINAL CONVERSION ADAPTER TAZ2.

e GNDA pin is assigned at five-terminals (19-23pin) in the connector CB154, but
assigned at three-terminal (19-21pin) in the terminal block XT2.
19-21pin of the terminal block XT2 are connected to 19-23pin of the connector
CB154 in TERMINAL CONVERSION ADAPTER TAZ2.

e Be sure to connect all DOCOMA pins.
Also be sure to connect all GNDA pins.
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e  Conncetion of TERMINAL CONVERSION ADAPTER TA3

TERMINAL CONVERSION ADAPTER TAS3 distributes the signals of the connector CB157 of 1/0
MODULE FOR CONNECTOR PANEL Extension module D to the terminal block XT1, XT2.

Pin number of the terminal block XT1, XT2 is corresponding to the pin number of the connector
CB157. (NOTE)

XT1 XT2
10| JMP2 42 | JMP4
09 INP2 41 INP4
09 INP2 41 INP4
06 | INM2 38 INM4
06| INM2 38 INM4
07| COMz2 39| COM4
08 FG2I 40 FG4l
08 | FG20 40 | FG40
05| JMP1 37| JMP3
04 INP1 36 INP3
04 INP1 36 INP3
01 INMA1 33 INM3
01 INM1 33 INM3
02| COM1 34| COM3
03 FG1I 35 FG3I
03| FG10 35| FG30

Example of wiring (n=1,2,3,4)

Note 1

When current input is specified, : - -
be sure to connect JMPn and INPn

______ ]
Voltage Trn
(Current) _
supp ly B

_
COMn Note 3

e

Note 2

[f voltage (current) source
does not have a GND pin,
be sure to connect INMn and COMn. ' - -

FGnl
Note 4,5

FGnO
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NOTE

1 Because when current input is specified, it is necessary to connect JMPn and
INPn, there are two-INPn terminals in the terminal block XT1, XT2.

2 Because if voltage(current)source does not have a GND pin, it is necessary to
connect INMn and COMn in order to fix the reference voltage, there are
two-INMn terminals in the terminal block XT1, XT2.

3 COMn of each channel are connected to common analog GND in module
through the adapter.

4 Connect the shield of the cable to FGnl, and be sure to ground at FGnO.
Because FGnl of each channel is not connected each other, and FGnO of each
channel is also not connected each other, be sure to ground at each channel.
However, the shield may be directly connected to frame ground by using a cable
clamp without using FGnl and FGnO.

5 However, both ends grounding or both ends opening may be more effective
depending on the environment where the unit is used. Select one of the
grounding types, whichever is appropriate, depending on what the ambient noise
is like.
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8.3 CONNECTION OF 1/O0 MODULE FOR OPERATOR'S PANEL
(FOR MATRIX INPUT)

8.3.1 Overall Connection Diagram
I/O UNIT
CNC —E JD1B
JD51A 2“3
/\ ( /\]
& &
W >
CE53 ﬂ E —
Manual pulse ]
| generator @ E A3 s E
C
Manual pulse g ||
generator _g
s D
Manual pulse Q
generator 8 )
s D
CE54 ﬂ E s )
+24V power supply —9» E CPD1(IN) ]
+24V power supply < E CPD1(OUT)

NOTE
The following screw type connectors, newly incorporated into the main board of
control unit, cannot be used to connect the 1/O Link i or manual pulse generator.

Connectors that cannot be used on the cable side

Specification Manufacturer
Connector case FI-20-CV7 Hirose Electric Co., Ltd.
Connector case and connector FI30-20S-CV7 Hirose Electric Co., Ltd.
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8.3.2 Power Connection

Provide the CPD1 (IN) connector, shown below, with the power necessary for printed circuit board
operation and that for DI operation. To facilitate power division, the power is output to CPD1 (OUT)

exactly as it is input from CPD1 (IN). When power division is required, use CPD1 (OUT). Upto 1.0 A
can be supplied by branching.

CPD1(IN)

01| +24V
24\ power > @ E 02 ov
supply

03

CPD1(OUT)

01| +24V
24V power < @ E 02 ov
supply

03

Recommended cable-side connector:
A02B-0120-K324 (including the following connector housing and contacts)
(Housing: Tyco Electronics 1-178288-3)
(Contacts: Tyco Electronics 1-175218-5)

NOTE

The specification of the power supply connector CPD1 (IN) is the same as that for
CPD1 (OUT). There are no indications on the printed circuit board to distinguish
between the IN and OUT connectors.
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8.3.3

DI/DO Connector Pin Arrangement

CE53 CE54

A B A B
01 ov ov 01 ov ov
02 N.C. +24V 02 COM1 +24V
03 Xm+0.0 Xm+0.1 03 Xm+1.0 Xm+1.1
04 Xm+0.2 Xm-+0.3 04 Xm+1.2 Xm+1.3
05 Xm+0.4 Xm+0.5 05 Xm+1.4 Xm+1.5
06 Xm+0.6 Xm+0.7 06 Xm+1.6 Xm+1.7
07 Yn+0.0 Yn+0.1 07 Yn+3.0 Yn+3.1
08 Yn+0.2 Yn+0.3 08 Yn+3.2 Yn+3.3
09 Yn+0.4 Yn+0.5 09 Yn+3.4 Yn+3.5
10 Yn+0.6 Yn+0.7 10 Yn+3.6 Yn+3.7
11 Yn+1.0 Yn+1.1 11 Yn+4.0 Yn+4.1
12 Yn+1.2 Yn+1.3 12 Yn+4.2 Yn+4.3
13 Yn+1.4 Yn+1.5 13 Yn+4.4 Yn+4.5
14 Yn+1.6 Yn+1.7 14 Yn+4.6 Yn+4.7
15 Yn+2.0 Yn+2.1 15 Yn+5.0 Yn+5.1
16 Yn+2.2 Yn+2.3 16 Yn+5.2 Yn+5.3
17 Yn+2.4 Yn+2.5 17 Yn+5.4 Yn+5.5
18 Yn+2.6 Yn+2.7 18 Yn+5.6 Yn+5.7
19 KYDO KYD1 19 Yn+6.0 Yn+6.1
20 KYD2 KYD3 20 Yn+6.2 Yn+6.3
21 KYD4 KYD5 21 Yn+6.4 Yn+6.5
22 KYD6 KYD7 22 Yn+6.6 Yn+6.7
23 KCM1 KCM2 23 KCM5 KCMe6
24 KCM3 KCM4 24 KCM7 DOCOM
25 DOCOM DOCOM 25 DOCOM DOCOM

Flat cable—side connector specification:

AQZB-0120-K342

(HIF3BE-500-2.54R (Hirose Eleciric Co., Lid.))

50 contacts

Cable material specification:

A02B-0120-K886

(61—meter, 50—pin cable

(Hitachi Cable, Ltd. or Oki Electric Cable Co., Ltd.))

/N\ CAUTION
An output DC voltage of +24 V at CD53 (B02) and CE54 (B02) is for DI signals.
Do not supply 24 VDC to these pins from the outside.
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8.3.4 DI (General-purpose Input Signal) Connection

Pin number
— Address number_ CE53(B02)
l rBitnumber == | CE54(B02)
X .
m+0.0 IW\ o A~ CE53(A03) O%\O ®
Xm+0.1 @_D , CE53(B03)
cq ﬂ
Xm+0.2 :l_ CE53(A04)
RV Eﬂ_o
Xm+0.3 ) CE53(B04)
T E—H
RV D)
Xm+0.4 ) CE53(A05)
m+0. RV y
=
Xm+0.5 MRV | o y CE53(B05)
ol ﬂ
Xm+0.6 MRV | « O CE53(A06)
Xm+0.7 ) CE53(B06)
M+2. RV }——T—o
ov
Xm+1.0 MRv | o ,! CE54(A03)
)
Xm+1.1 i:,_ CE54(B03)
RV Eﬁ_\)
.
Xm+1.2 MRV | - 5 CE54(A04)
Xm+1.3 .d CE54(B04)
m+1. :’RV ﬂ S
'
Xm+1.4 @_ S CE54(A05)
=
Xm+1.5 MRV | O CE54(B05)
Xm+1.6 MRV | 1 O CE54(A06)
. -
Xm+1.7 1 CE54(B06
- RV l— o—
[
COMA ,L CE54(A02)
1 h
oV CE53(A01),(B01),
CE54(A01),(B01)
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NOTE
Xm+1.0 through Xm+1.7 are DI pins for which a common voltage can be selected.
That is, by connecting the COM1 CE54(A02) pin to the +24 V power supply, a DI
signal can be input with its logical state reversed. If, however, a cable is connected
to ground, it has the same effect as inputting an ON state DI signal. To prevent this
from occurring, the connection of the COM1 CE54(A02) pin to the 0 V power
supply is recommended whereever possible.

For the unconnected pins at the addresses for which the common voltage is fixed
(from Xm+0.0 to Xm+0.7), the input is “0”. For the unconnected pins at the
addresses for which a common voltage can be selected (from Xm+1.0 to Xm+1.7),
the input is “0” when the COM1 CE54(A02) pin is connected to the 0 V power
supply or “1” when it is connected to the +24 V power supply. Connect COM1
when used. When addresses from Xm+1.0 to Xm+1.7 are not used, connect
COM1 to the 0 V power supply.

Common voltage for general-purpose DI

Address Common voltage
Xm Cannot be selected.
Xm+1 Can externally be selected with COM1.

/AN CAUTION
An output DC voltage of +24 V at CD53 (B02) and CE54 (B02) is for DI signals.
Do not supply 24 VDC to these pins from the outside.
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B-64603EN/01

8.3.5 DI (Matrix Input Signal) Connection

e A maximum of 56 points are provided.

diodes may result in data input errors.

*KCM1 A K40 oXntdd oAn+4.2 SXn+d 4.4 1 46 oXn+4.7
o >CESEZ)_a50 Josst basse Doisa barse Dusss Jasss Josss
oy >CESR20_at60 Jose1 basez Dosea baes Joses ases Diser
o Scmmmen aezo Janers buszz Jaosza Juasza Jaaszs Jaaize Jioer
o cesazn Jasno Jansnt busnz Jaosss Juaies Jaasss Juains Jinser
sz Janao Jates fosez Jinsas Jxuies basos Jiasae Junvor
*KCM7 HAzd CMMMAI 0 MM Xn+10.6 AXn+10.7
*KYDO Al
sypy  >CES3(B19)
skyD2  >CE53(A20)
wyps  >CES3(B20)
yDs  >CES3(A21)
wyps  >CES3(B21)
skype >CES3(A22)
scypy  HCE53(B22)
NOTE

Detour prevention diodes must be incorporated for matrix signal input, as shown in
the following figure. Otherwise, only two signals can be input at the same time.
Inputting three or more signals simultaneously without using detour prevention

*KYDn

*KCMn /-
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8.3.6 DO (Output Signal) Connection

e A maximum of 56 points are provided.

Pin number
CE53(A25,B25)
DOCOM
I CE54(A25,B24,B25)
Address number' .
Bit number * ‘
+24V ov
+24 V stabilized power supply
— K
Yn+0.0 {JJJ!e A CES53(A07) MRelav |
I elay
DV
Yn+0.1 m:o CE53(B07

(BO7)
Yn+0.2 @:« CE53(A08)
Yn+0.3 m:q CE53(B08)
Yn+0.4 @:« CE53(A09)
Yn+0.5 m:q CE53(B09)
Yn+0.6 m:q CE53(A10)
Yn+0.7 @:1 CE53(B10)
Yn+1.0 @: CE53(A11)
Yn+1.1 @:q CE53(B11)
Yn+1.2 @: CE53(A12)
Yn+1.3 Mov CE53(B12)
Yn+1.4 @: CE53(A13)
Yn+1.5 @: CE53(B13)
Yn+1.6 @: CE53(A14)
Yn+1.7 CE53(B14)

DV

_O\II_ TCESS(AO1,BO1)
CE54(A01,B01)
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Pin number
CE53(A25,B25)
DOCOM
— CE54(A25,B24,B25)
e (
Address number
Bit number * ‘
+24V ov
+24 V stabilized power supply
L g K
g
Yn+2.0 ié A CE53(A15) 'Tlayl
DV
Yn+2.1 :):o CE53(B15)
DV
Yn+2.2 :l:o CE53(A16)
DV
Yn+2.3 ‘y:,:n CE53(B16)
DV
Yn+2.4 :':qp CE53(A17)
DV
Yn+2.5
Yn+2.6
Yn+2.7
Yn+3.0
Yn+3.1
Yn+3.2
Yn+3.3
Yn+3.4
Yn+3.5
Yn+3.6
Yn+3.7
—Olv— TCE53(A01 ,BO1)
CE54(A01,B01)
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Pin number
CE53(A25,B25)
DOCOM
R S, CEb54(A25,B24,B25)

Address number )

Bit number ° ®
+24V ov
+24 V stabilized power supply

= <
| <
Yn+4.0 yJ\:'J i A CE54(A11) [W
DV
Yn+4.1 m:u CE54(B11)
Yn+4.2 :|:4 CE54(A12)
DV
Yn+4.3 :':4 CE54(B12)
DV
Yn+4.4 :':4 CE54(A13)
DV
Yn+4.5 :':4 CE54(B13)
DV
Yn+4.6 :':4 CE54(A14)
DV
Yn+4.7 m: CE54(B14)
Yn+5.0 :':4 CE54(A15)
DV
Yn+5.1 :': CE54(B15)
DV
Yn+5.2 :':4 CE54(A16)
DV
Yn+5.3 :|:4 CE54(B16)
DV
Yn+5.4 :': CE54(A17)
DV
Yn+5.5 :'j CE54(B17)
DV
Yn+5.6 :':4 CE54(A18)
DV
Yn+5.7 DV CE54(B18)
—Olv— TCESS(Am ,B01)
CE54(A01,B01)
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Pin number
CE53(A25,B25)
@@M CE54(A25,B24,B25)
Address number | C
Bit number ® ®
+24V ov
+24 V stabilized power supply
g i<
Yn+6.0 A\__IJ !6 OCE54(A19) "_@
DV
Yn+6.1 :':
DV
Yn+6.2 ‘y:':
D
Yn+6.3 :':
Yn+6.4 :':
Yn+6.5 I:':
Yn+6.6 :':
Yn+6.7
—1
ov \‘ CE53(A01,B01)
CE54(A01,B01)
8.3.7 Manual Pulse Generator Connection

For an 1/0 module for operator’s panel, three manual pulse generators can be connected.
For the connection, see Subsection 7.4.1.
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8.3.8 External View

5-¢3.2
150
5 /e 75 5
7 0
o 14
i O

(D)
()

95

CB54

L

12

¢ I_' \CE§3

/ O
1o / 24V power supply —

connection

) . ~Manual pulse generator connection
1/0 Link signal connection

Weight: 170g

Operator's panel DI/DO interface

O
™M

B

4 Note) Lead wires and other components are mounted on the rear face of the printed circuit
board. Ensure that printed circuit boards are spaced 5 mm or more from one
another to prevent interference.

15 49 |2 59 15

Ma x

: : Polarity guide
I : : Polarity guid
p: 1 Al pin mark
|_(_) o } o 1 ©
O o
Rear mounting area (Perspective drawing
viewed from the front)
15 |20 15
T |
A | | o| O
o f -
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8.3.9 Specifications

Installation specifications
Install the 1/0 module in a fully enclosed cabinet.
For other installation conditions, conform to the CNC installation conditions.

Ordering specifications

Item Ordering specifications Remarks
I/O module for operator's panel A03B-0824-K200
Fuse (spare parts) A03B-0815-K001 1A

Module specifications

Item Specification Remarks
General-purpose DI 16 points 24-V input
Matrix DI 56 points (8 x 7) 5-V input
DO points 56 points (8 x 7) 24 V source type output
MPG interface Max. 3 units

Power supply rating

Module Supply voltage Current rating Remarks

24 VVDC £10% supplied from the The total power consumption of DI points
power supply connector CPD1. The is included. (This is true when all

I/0O module for . :

, allowance of £10% should include | 0.35A general-purpose DI points are turned on.)

operator's panel| . . . o
instantaneous voltage and ripple The power consumption of DO points is
voltage. not included.

NOTE
To connect an optical adapter for the I/O Link i to both connectors JD1A and
JD1B, the above power supply rating + 70 mA is required.

DI (input signal specifications)
(General-purpose input signal)
Signal specifications

Number of points 16 points (per module)
Rated input DC24V, 7.3mA
Delay time The receiver delay time is 2 ms (maximum). In addition, [I/O Link transfer time

between CNC and I/0 module] and [ladder scan period (depending on CNC)]
must be considered.

Contact specification

Contact rating 30 VDC, 16 mA or more

Leakage current between 1mA or less (26.4V)

contacts when opened

Voltage decrease between 2 V or less (including a cable voltage decrease)

contacts when closed
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(Matrix input signal)
Signal specifications
Number of points 56 points (per module)
Delay time The maximum matrix period of 16 ms (maximum).
In addition, [I/O Link transfer time between CNC and 1/0 module] and
[ladder scan period (depending on CNC)] must be considered.

Contact specification
Contact rating 6VDC, 2mA or more
Leakage current between
contacts when opened
Voltage decrease between
contacts when closed

0.2mA or less(6V)

0.9V or less(with a current 1mA)

NOTE
When detour prevention diodes are used, the voltage drop across closed contacts

indicated above must be maintained, including the diode voltage drop.

DO (output signal specifications)
200 mA or less including momentary current per signal. 3.5 A or less for|
DO signals in all

Maximum load current when ON

Saturation voltage when ON 1V (maximum) when the load current is 200 mA
Withstand voltage 24 V +20% or less including momentary variations
Leakage current when OFF 20uA or less
The driver delay time is 50 us (maximum).
Delay time In addition, [I/O Link transfer time between CNC and I/O module] and

[ladder scan period (depending on CNC)] must be considered.

/A CAUTION
1 When inductive load is connected to DO terminal, connect a diode in parallel in

order to reduce the noise..
2 When capacitive load is connected to DO terminal, connect a resistor in series in
order to diminish the rush current.

Power supply for DO load (DOCOM)
Input voltage : min 0V, max 26.4V
Be sure to connect all power supply for DO load (DOCOM) pins.
Turn on the power supply for DO load (DOCOM) at the same time as the power for the control unit.
Turn off the power supply for DO load (DOCOM) when or before the power for the control unit is turned
off.

/A WARNING
For the safety of the system, don’t supply the power for the load (DOCOM) when
the power for the 1/0O Unit is off. If the power for the load (DOCOM) is supplied
when the power for the I/O Unit is off, invalid output or malfunction may cause an
accident.
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8.3.10 Other Notes

Address allocation
For the 1/0 module for operator’s panel, 1/0 addresses are mapped as follows.

DI space map DO space map
Xmj General-purpose Yn4
Xm4 + 1 input signal Yn, +1
Xmy + 2 Reserved Y+ 2
Xmq + 3 Yny+3 Output signal Slot 1
Xmy + 4 Yn, +4
Xmq+5 Yni+5
Xm + 6 Slot 1 Yni + 6
Xmy +7 Matrix input signal Yny+7 Reserved
Xmq +8
Xmy + 9
Xm4 + 10
Xmqy+ 11 Reserved
XMmpg (for 1st MPG)
XMmpg * 1 (for 2nd MPG) | Basic module Slot MPG
XMmpq + 2 (for 3rd MPG)

Xmy, Xmpypg, and Yny indicate the start address at allocation.

Basically, for an 1/0 module for operator’s panel, allocate 12-byte DI addresses to slot 1 and 8-byte DO
addresses to slot 1.

An 1/0 module for operator’s panel has an interface for three manual pulse generators. To use manual
pulse generators, allocate addresses to slot MPG. With this setting, addresses can be allocated to the three
manual pulse generators at a time (addresses cannot be allocated individually to manual pulse generators).
Do not use the addresses with the ladder because the CNC processes the manual pulse generator signals
directly.

ON/OFF of the power supply (DO common) for DO signals (output signals)
For ON/OFF of the power supply pin (DOCOM) for the DO signals (output signals), see Subsection
8.2.4.4.

Parallel DO (output signal) connection
For parallel connections of DO signals (output signals), see Subsection 8.2.4.4.

DO (output signal) alarm detection

The DO driver of an 1/0 module for operator’s panel is capable of detecting an overcurrent and measuring
its own temperature. If an accident, such as connecting the cable to ground, causes an abnormal increase in
the load current or in the driver temperature, a protection circuit, which is provided for each DO driver, is
activated which keeps the DO signal for the relevant 1 byte in the OFF state until the cause of the problem
is eliminated. Even if this occurs, the CNC and 1/0 module continue operating without entering the alarm
status, but the PMC is notified of the location of the error detected by the DO driver. This information can
be checked on the PMC status screen or alarm processing can be performed in advance using a ladder to
help error check and recovery.

A DO error such as a ground fault is detected for each byte. This DO error is transferred to the PMC
system relay area as a status alarm. The following table lists system relay area information and
corresponding DO data related to a status alarm. When alarm data bit O is set to “1”, the DO driver
indicated by the slot number and byte offset detects an error as listed in the table below. Also see
Subsection 7.3.3, “Status Alarm”.

Information output to the system relay area and corresponding location where an error occurred
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Information output to the system relay area
Alarm
Type| GrOUP | PMC | Slot '”;OJ::SQ:’” Y address Faulty location
D
number | path | number (Intra-slot byte (DO address)
address)

0 Yn Oth byte DO
1 Yn+1 1st byte DO
2 Yn+2 2nd byte DO
0 | 0t023 [1to5,9] 1 3 Yn+3 3rd byte DO
4 Yn+4 4th byte DO
5 Yn+5 5th byte DO
6 Yn+6 6th byte DO
7 Yn+7 7th byte DO

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yn indicates the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0
0 0 0 0 0 0 0 1
Note : DO alarm is detected not for each bit but for each byte in this module. It cannot be detected in

which bit a DO alarm occurs. “01H” is output to “Alarm data” in the system relay area whichever
bit a DO alarm occurs.

/A\ CAUTION

1 The output protection function is not for external equipment but for internal
device of the module.

2 The output protection function can’t protect the internal device in any case. If the
output protection function is activated, remove the cause immediately. If the
output exceed the absolute maximum rating, the output protection function may
not operate normally or the internal device may break before the output
protection function operates.

3 If the over current is continued with a condition that the output protection function

can’t operate normally, the internal device might emit smoke or take fire.
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8.3.11 cConnection of the Grounding Terminal of the Module

Connect the 0V line in the basic module to the cabinet’s metal plate that is connected to ground or signal
ground bar nearby via the protective ground terminal. About Multipoint grounding or Single-point
grounding, refer to Item 3.4.1

0 o o
(_% E EDD@ Protective ground terminal
ED:I Fixed by M3 screw)

Cable(2mm? or thicker)

—\- == |n case of Multipoint grounding

%i E Connect to the cabinet metal

plate which is connected to

T

ground
In case of Single-point grounding
Connect to the signal ground bar
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8.4 CONNECTION OF 1/O0 MODULE FOR OPERATOR'S PANEL
AND I/O MODULE FOR POWER MAGNETICS CABINET

The difference between the 1/0 module for operator's panel and the I/0O module for power magnetics
cabinet lies in whether an interface to a manual pulse generator is provided. The power magnetics cabinet
does not provide an interface to a manual pulse generator.

8.4.1 Overall Connection Diagram

/O UNIT
CNC —E JD1B
/O Link i El B
JD51A

aiar El >
viar E“:)}

= FB—QE

Manual pulse < < JA3

generator E —
8

Manual pulse P

generator ’§
o

Manual pulse Q

generator 8
C
£
[§]
©
=

CE57 ﬂ E
+24V power supply = E CPD1(IN)
+24V power supply <=— E CPD1(OUT)

L1 YUUU |

NOTE
The following screw type connectors, newly incorporated into the main board of
control unit, cannot be used to connect the I/O Link i or manual pulse generator.

Connectors that cannot be used on the cable side

Specification Manufacturer
Connector case FI-20-CV7 Hirose Electric Co., Ltd.
Connector case and connector FI30-20S-CV7 Hirose Electric Co., Ltd.
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8.4.2 Power Connection

Provide the CPD1 (IN) connector, shown below, with the power necessary for the printed circuit board
operation and that for DI operation. To facilitate power division, the power is output to CPD1 (OUT)
exactly as it is input from CPD1 (IN). When power division is required, use CPD1 (OUT).

Up to 1.0 A can be supplied by branching.

CPD1(IN)

01] +24V
24 \/ power > @ E 02 ov
supply

03

CPD1(OUT)

01| +24v
24 \/ power ¢ @ E 02 ov
supply

03

Recommended cable-side connector:
A02B-0120-K324 (including the following connector housing and contacts)
(Housing: Tyco Electronics 1-178288-3)
(Contacts: Tyco Electronics 1-175218-5)

NOTE
The specification of the power supply connector CPD1 (IN) is the same as that for
CPD1 (OUT). There are no indications on the printed circuit board to distinguish
between the IN and OUT connectors.
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8.4.3

DI/DO Connector Pin Arrangement

CE56 CE57
A B A B
01 ov +24V 01 ov +24V
02 Xm+0.0 Xm+0.1 02 Xm+3.0 Xm+3.1
03 Xm+0.2 Xm+0.3 03 Xm+3.2 Xm+3.3
04 Xm+0.4 Xm+0.5 04 Xm+3.4 Xm+3.5
05 Xm+0.6 Xm+0.7 05 Xm+3.6 Xm+3.7
06 Xm+1.0 Xm+1.1 06 Xm+4.0 Xm+4.1
07 Xm+1.2 Xm+1.3 07 Xm+4.2 Xm+4.3
08 Xm+1.4 Xm+1.5 08 Xm+4.4 Xm+4.5
09 Xm+1.6 Xm+1.7 09 Xm+4.6 Xm+4.7
10 Xm+2.0 Xm+2.1 10 Xm+5.0 Xm+5.1
1 Xm+2.2 Xm+2.3 11 Xm+5.2 Xm+5.3
12 Xm+2.4 Xm+2.5 12 Xm+5.4 Xm+5.5
13 Xm+2.6 Xm+2.7 13 Xm+5.6 Xm+5.7
14 DICOMO 14 DICOM5
15 15
16 Yn+0.0 Yn+0.1 16 Yn+2.0 Yn+2.1
17 Yn+0.2 Yn+0.3 17 Yn+2.2 Yn+2.3
18 Yn+0.4 Yn+0.5 18 Yn+2.4 Yn+2.5
19 Yn+0.6 Yn+0.7 19 Yn+2.6 Yn+2.7
20 Yn+1.0 Yn+1.1 20 Yn+3.0 Yn+3.1
21 Yn+1.2 Yn+1.3 21 Yn+3.2 Yn+3.3
22 Yn+1.4 Yn+1.5 22 Yn+3.4 Yn+3.5
23 Yn+1.6 Yn+1.7 23 Yn+3.6 Yn+3.7
24 DOCOM DOCOM 24 DOCOM DOCOM
25 DOCOM DOCOM 25 DOCOM DOCOM
Flat cable—side connector specification:
A02B-0120-K342
(HIF3BB-50D-2.54R (Hirose Electric Co., Ltd.))
50 contacts
Cable material specification:
A02B-0120-K886
(61—meter, 50—pin cable
(Hitachi Cable, Ltd. or Oki Electric Cable Co., Ltd.))

/N\ CAUTION
An output DC voltage of +24 V at CE56 (B01) and CE57 (BO1) is for DI signals.
Do not supply 24 VDC to these pins from the outside.
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8.4.4 DI (General-purpose Input Signal) Connection

Pin number
Address number CE56(B01)
l/7Bit number 22V | GEs7(Bo1)
Xm+0.0 = CE56(A02 oo
Xm+0.1 :'_ CE56(B02)
RV b}
Xm+0.2 ) CE56(A03)
LLaa RV |—a—<>
.
Xm+0.3 v | o A CE56(B03)
— ]
e
Xm+0.4 MY | - CE56(A04)
-
e
Xm+0.5 RV | - O CE56(B04)
o ﬂ
Xm+0.6 RV | « O CE56(A05)
.
e
Xm+0.7 RV 1 O CE56(B05)
T \
DICOMO CE56(A14)

—O

> CE56(B09) O O

- CES56(A01)
ov CE57(A01)
Xm+1.0 AV ] 1 L CE56(A06)
Xm+1.1 MRY | - O CE56(B06)
.
Xm+1.2 MRV | « O CE56(A07)
.
Xm+1.3 E_ 1 S CE56(B07)
Y1 A —_— ¢ NCRERIANQY
AM+i.4 i RV y WEIOIAUY)
1& ﬂ
Xm+1.5 @_ y CE56(B08)
1& ﬂ
Xm+1.6 @_ S CE56(A09)
la ﬂ
Xm+1.7 E_ J :
ov
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J/ Pin number
Address number24v CE56(B01)
l/iBnnumber == | cEes7(B01)
Xm+2.0 =1 . A CE56(A10)
RV g N—"
Xm+2.1 MRV | e O CE56(B10)
=
Xm+2.2 @_ ﬂ S CE56(A11)
‘
Xm+2.3 MRV | « O CE56(B11)
.
Xm+2.4 o1 o A CE56(A12)
Xm+2.5 “-D] CE56(B12
. MRV —%__d CES6(B12)
|
Xm+2.6 :'_ CE56(A13)
RV EF—O
.
Xm+2.7 @_ ﬂ & CE56(B13)
oV
Xm+3.0 MRV | o O CE57(A02)
7
Xm+3.1 E_ 5 CE57(B02)
Ia
Xm+3.2 :'_ CE57(A03)
RV EH_O
Xm+3.3 ) CE57(B03)
m+3. :lRV S
Xm+3.4 AV ] 'Ei CE57(A04)
m+3. RV S
Xm+3.5 ‘Ei CE57(B04)
m+3. MRV | —
Lot b
7
Xm+3.6 MRV | — O CE57(A05)
s | cesneos
m+o. Ry | Py N
RV F U %Q_
ov
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\L Pin number
Address number24v CE56(B01)
l/iBit number % | CE57(Bo1)
Xm+4.0 MRV 1 - O CE57(A06) %\3 °
Xm+4.1 :'_ CE57(B06)
RV D)
=]
Xm+4.2 E_ 5 CE57(A07)
=
Xm+4.3 MRV | O CE57(B07)
»-l ﬂ
Xm+4.4 :'_ CE57(A08)
RV D)
=)
Xm+4.5 @_ S CE57(B08)
=)
Xm+4.6 MRV 1 PR CE57(A09)
lb-l ﬂ
Xm+4.7 MRV | - O CE57(B09)
— ¢
oV
Xm+5.0 MRV | PPN CE57(A10)
Xm+5.1 MRV | PR CE57(B10)
R |
Xm+5.2 MRV | o« O CE57(A11)
Lty
Xm+5.3 'D] CE57(B11)
m+5. :lRV ﬂ S
‘
Xm+5.4 @_ 5 CE57(A12)
= )
Xm+5.5 :'_ CE57(B12)
RV D)
= ]
Xm+5.6 MRV | O CE57(A13)
'
[
Xm+5.7 CE57(B13
RV o—
[
DICOMS5 i’ CE57(B14)
—0\|/— T CE56(A01)
CE57(A01)
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NOTE
Xm+0.0 through Xm+0.7 and Xm+5.0 through Xm+5.7 are DI pins for which a
common voltage can be selected. That is, by connecting the DICOMO0 CE56(A14)
or DICOM5 CE57(B14) pin to the +24 V power supply, a DI signal can be input
with its logical state reversed. If, however, a cable is connected to ground, it has
the same effect as inputting an ON state DI signal. To prevent this from occurring,
the connection of the DICOMO CE56(A14) and DICOMS CE57(B14) pins to the O
V power supply is recommended whereever possible.
For the unconnected pins at the addresses for which the common voltage is fixed,
the input is “0”. For the unconnected pins at the addresses for which a common
voltage can be selected, the input is “0” when the DICOMx common select pin is
connected to the 0 V power supply or “1” when it is connected to the +24 V power
supply. Connect DICOMO and DICOMS5 when used. When addresses from
Xm+0.0 to Xm+0.7 and Xm+5.0 to Xm+5.7 are not used, connect DICOMO and
DICOMS to the 0 V power supply.

Common voltage for general-purpose DI

Address Common voltage
Xm Can be selected with DICOMO.
Xm+1 Cannot be selected.
Xm+2 Cannot be selected.
Xm+3 Cannot be selected.
Xm+4 Cannot be selected.
Xm+5 Can be selected with DICOMS.

/A\ CAUTION
An output DC voltage of +24 V at CE56 (B01) and CE57 (BO1) is for DI signals.
Do not supply 24 VDC to these pins from the outside.
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8.4.5 DO (Output Signal) Connection

Pin number
DOCOM | e oe azs 25
Address number \4_‘ [ ]
Bit number ® ®
= N
Yn+0.0 hj!é ACE56(A16) MRelay |
DV

Yn+0.1 @:. CE56(B16)
Yn+0.2 m:q (A17)
Yn+0.3 @: (B17)
Yn+0.4 @: (A18)
Yn+0.5 @: (B18)
Yn+0.6 @: ( )
Yn+0.7 @: ( )
Yn+1.0 @:
Yn+1.1 @:q
Yn+1.2 m:q
Yn+1.3 @:
Yn+1.4 m:q
Yn+1.5 m:q
Yn+1.6 m:q
Yn+1.7 @——é

1 %CESG(AOU

CE57(A01)
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Pin number
CE56(A24,B24,A25,B25
Ao numbe?—?’@_M( CE57EA24,BZ4,A25,B25;
Bit number ® ®
+24V ov

Yn+2.0 hﬂi L CE57(A16) ,ﬁ

y | Relay |
Yn+2.1
Yn+2.2
Yn+2.3
Yn+2.4
Yn+2.5
Yn+2.6
Yn+2.7
Yn+3.0
Yn+3.1
Yn+3.2
Yn+3.3
Yn+3.4
Yn+3.5
Yn+3.6
Yn+3.7

8.4.6 Manual Pulse Generator Connection

For an 1/0 module for operator’s panel, three manual pulse generators can be connected.
For the connection, see Subsection 7.4.1.
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8.4.7

External View

5-¢3.2

150

5 /65

75

10

| O

95
°[¢__XE56
(v CB57

10
v
-
)
)
o| 2
2

/24 V power supply
connection
Manual pulse generator connection

I/0 Link signal connection

Operator's panel DI/DO interface

10

Weight: 180g

1o} 24-V power supply
< M
<
Z :

Y

+| Note)

Lead wires and other components are mounted on the rear face of the
printed circuit board. Ensure that the printed circuit boards are

spaced 5 mm or more from one another to prevent interference.

[0

54 12

59 15

I Polarity guide

p: A1 pin mark

e} i
Ol |o] -

L ©]

Rear mounting area

125

5
10|

(Perspective drawing
viewed from the front)

15

1O

|
o

15|

|
| / 0
?\ 7
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8.4.8

Installation specifications
Install the 1/0 module in a fully enclosed cabinet.
For other installation conditions, conform to the CNC installation conditions.

Specifications

Ordering specifications

Item Ordering specifications Remarks
I/O module for operator’s panel B1 DI 48 poin.ts
(with MPG interface) A03B-0824-K202 DQ 132 po!nts

With MPG interface
I/O module for power magnetics cabinet DI : 48 points
B2 A03B-0824-K203 DO : 32 points
(without MPG interface) Without MPG interface
Fuse (spare parts) A03B-0815-K001 1A
Module specifications

Item Specification Remarks
DI points 48 points 24-V input
DO points 32 points 24 V source type output
MPG interface Max. 3 units For A03B-0824-K202

Power supply rating

Power supply
rating
0.3A+7.3mAxDI

Module Supply voltage Remarks

DI = number of DI
points in the ON state

24 VVDC £10% supplied from the power
supply connector CPD1. The allowance
of +10% should include instantaneous
voltage and ripple voltage.

I/O module for operator’s
panel and 1/0O module for
power magnetics cabinet

NOTE
To connect an optical adapter for the I/O Link i to both connectors JD1A and

JD1B, the above power supply rating + 70 mA is required.

DI (input signal specifications)
(General-purpose input signal)

Rated input 24 VVDC, 7.3 mA
Contact rating 30 VDC, 16 mA or more
Leakage current between contacts when

1 mA or less (26.4 V)

opened
Voltage decrease between contacts 2 V or less (including a cable voltage decrease)
when closed
The receiver delay time is 2 ms (maximum).
Delay time In addition, [I/O Link transfer time between CNC and I/O module] and

[ladder scan period (depending on CNC)] must be considered.
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DO (output signal specifications)
200 mA or less including momentary current per signal. 5.6 A or less for|
DO signals in all

Maximum load current when ON

Saturation voltage when ON 1V (maximum) when the load current is 200 mA
Withstand voltage 24 V +20% or less including momentary variations
Leakage current when OFF 20uA or less
The driver delay time is 50 us (maximum).
Delay time In addition, [I/O Link transfer time between CNC and I/O module] and

[ladder scan period (depending on CNC)] must be considered.

/N CAUTION

1 When inductive load is connected to DO terminal, connect a diode in parallel in
order to reduce the noise..

2 When capacitive load is connected to DO terminal, connect a resistor in series in
order to diminish the rush current.

Power supply for DO load (DOCOM)

Input voltage : min OV, max 26.4V

Be sure to connect all power supply for DO load (DOCOM) pins.

Turn on the power supply for DO load (DOCOM) at the same time as the power for the control unit.

Turn off the power supply for DO load (DOCOM) when or before the power for the control unit is turned
off.

/A WARNING
For the safety of the system, don’t supply the power for the load (DOCOM) when
the power for the 1/0O Unit is off. If the power for the load (DOCOM) is supplied
when the power for the I/O Unit is off, invalid output or malfunction may cause an
accident.
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8.4.9 Other Notes

Address allocation
For this 1/0 module, 1/0 addresses are mapped as follows.

DI space map DO space map
Xm4 Yn,
Xmq + 1 Yns+1 Output signal
Xmq + 2 Input signal Yn +2
Xmi + 3 Slot 1 Yn,+3
Xmq +4
Xmq+5

Slot 1

XMmpg (for 1st MPG)
XMmpg + 1 (for 2nd MPG) | Manual pulse Slot MPG
XMmpg + 2 (for 3rd MPG) | generator

Xm;, Xmp,g, and Yn; indicate the start address at allocation.

Basically, for this 1/0 module, allocate 6-byte DI addresses to slot 1 and 4-byte DO addresses to slot 1.

An 1/0 module for operator’s panel has an interface for three manual pulse generators. To use manual
pulse generators, allocate addresses to slot MPG. With this setting, addresses can be allocated to the three
manual pulse generators at a time (addresses cannot be allocated individually to manual pulse generators).
Do not use this area with the ladder because the CNC processes the manual pulse generator signals
directly.

ON/OFF of the power supply (DO common) for DO signals (output signals)
For ON/OFF of the power supply pin (DOCOM) for the DO signals (output signals), see Subsection
8.2.4.4.

Parallel DO (output signal) connection
For parallel connections of DO signals (output signals), see Subsection 8.2.4.4.

DO (output signal) alarm detection

The DO driver of the I/0O module is capable of detecting an overcurrent and measuring its own temperature.
If an accident, such as the connecting of the cable to ground, causes an abnormal increase in the load
current or in the driver temperature, a protection circuit, which is provided for each DO driver, is activated
and keeps the DO signal for the relevant 1 byte in the OFF state until the cause of the problem is
eliminated. Even if this occurs, the CNC and I/0 module continues operating without entering the alarm
status, but the DO driver which detected the error can be checked. If a DO error occurs, this information
can be checked on the CNC DGN screen or alarm processing can be performed in advance using a ladder
to help error check and recovery.

For connection to the I/O Link i, a DO error such as a ground fault is detected for each point. This DO
error is transferred to the PMC system relay area as a status alarm. The following table lists system relay
area information and corresponding DO data related to a status alarm. When an alarm data bit is set to “1”,
the DO driver corresponding to the bit detects an error. Also see Subsection 7.3.3, “Status Alarm”.

Information output to the system relay area and corresponding location where an error occurred
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Information output to the system relay area
Alarm
Type| GrOUP | PMC | Slot '”;OJ::SQ:’” Y address Faulty location
D
number | path | number (Intra-slot byte (DO address)
address)

0 Yn 0th byte DO
0 0t023 |1t05,9 1 1 Yn+1 1st byte DO
2 Yn+2 2nd byte DO
3 Yn+3 3rd byte DO

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yn indicates the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0

DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit6 | faultatbit5 | faultat bit4 | faultatbit3 | fault atbit2 | fault at bit 1 | fault at bit 0

/A CAUTION

1 The output protection function is not for external equipment but for internal
device of the module.

2 The output protection function can’t protect the internal device in any case. If the
output protection function is activated, remove the cause immediately. If the
output exceed the absolute maximum rating, the output protection function may
not operate normally or the internal device may break before the output
protection function operates.

3 If the over current is continued with a condition that the output protection function
can’t operate normally, the internal device might emit smoke or take fire.
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8.4.10 cConnection of the Grounding Terminal of the Module

Connect the 0V line in the basic module to the cabinet’s metal plate that is connected to ground or signal
ground bar nearby via the protective ground terminal. About Multipoint grounding or Single-point
grounding, refer to Item 3.4.1

o o o
% E EDD@ Protective ground terminal
ED:I Fixed by M3 screw)

Cable(2mm? or thicker)

: [?—\- == |n case of Multipoint grounding
!

%i E Connect to the cabinet metal

plate which is connected to

ground
In case of Single-point grounding
Connect to the signal ground bar
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8.5 CONNECTION OF 1/O0 MODULE TYPE-2 FOR CONNECTOR
PANEL

8.5.1 Configuration

I/0 module for connector panel type-2 consists of the basic module and up to one extension module as
shown in the figure below.

I/0O Link i connector Fuse

Inter-module flat cable

Installed on
connector panel
PC board

)

U'a 2n'

3 Y 3
{5 DO Ay

{

7z

\

I/0 Link i connector

Connector for manual pulse generator )
Extension module

Basic module

NOTE
As shown in the figure above, be sure to install the basic module to the left of the
extension module, viewed from the side of the flat cable for connecting modules.
This unit cannot be installed on the DIN rail.
In a maximum configuration, one basic module plus one expansion module can
be installed per group as shown above (DI/DO=96/64).
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8.5.2 Connector Layout Diagram

Basic module

Fuse b g
\

FANUC 1/O link i _—"]
connector (JD1B)

Connector for connector
1L panel PC board connection
(CB161)

FANUC I/O link 1
connector (JD1A) ——P

Connector for
inter-module connection
(CA140)

TITTIT

o ey To| | o] ey ol - {o s @

Connector for manual

pulse generator (JA3) L

Front Rear

Extension module

Connector for
inter-module

- Connector for connector
connection (CA141) \\ :

panel PC board connection
(CB162)
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8.5.3 Connection Diagram

CNC or preceding
I/O Link slave unit Following 1/O Link
slave unit

—(:I [ JD1B

JD1A(JD51A) :l D

1D
il

Manual pulse (
generator L][ JA3 8
CB161 §
Manual pulse g: +24V
generator CA140 I power
Manual pulse Flat cablé Basic module
generator
r
—L:”: CA141 <+
DI/DO on
machine
CB161 side
Expansion module

NOTE
The maximum configuration of a group consists of one basic module plus one
expansion module as shown above. At this time, the number of input points is 96,
and the number of output points is 64. To add points, connect an additional slave

onto the 1/O Link.
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854 Module Specifications

Types of modules

Item Ordering specifications Specification
I/0 module type-2 for connector panel (basic A03B-0824-C040 DI/DO=48/32
module B1) With MPG interface
I/0 module type-2 for connector panel (basic A03B-0824-C041 DI/DO=48/32
module B2) Without MPG interface
I/0 module type-2 for connector panel (extension A03B-0824-C042 DI/DO=48/32
module E1)
Fuse (spare parts) A03B-0815-K002 1 A (for basic module)
Inter-module flat cable A03B-0815-K102 Cable length: 35 mm
Module interval: 5 mm
NOTE
Be sure to use modules with the ordering specifications listed above in
combination. Do not use other modules.

Installation conditions

(1)
(2)

(3)
(4)

()

Use this 1/0 module in a completely sealed cabinet.

Use the units under the following ambient temperature conditions:

Operation: 0°C to 55°C

Storage and transportation:  -20°C to 80°C

For other installation conditions, conform to the CNC installation conditions.

For ventilation within each 1/0 module, allow a clearance of 40 mm or more between modules.
Moreover, allow a clearance of 50 mm or more above and below each module. Never place a device
that generates a large amount of heat below an 1/0 module.

When mounting 1/0 modules, ensure that the basic module is mounted on the left side when viewed
from the flat cable.

Power supply rating

Module Supply voltage Power supply rating Remarks
Basic module 24 VDC +10% is fed through CB161 and | 0.3A+7.3mA x DI DI = number of DI
CB162; £10% includes momentary points in the ON state
Extension module | variations and ripples. 0.2A+7.3mA % DI DI = number of DI
points in the ON state

As a guideline for heat dissipation, assume [power supply rating x 24 (W)].

1

2

NOTE

The above power supply rating does not include that to be input to DOCOM for
DO output.

To connect an optical adapter for the I/O Link i to both connectors JD1A and
JD1B on the basic module, the above power supply rating + 70 mA is required
for the power supply of the basic module.
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8.5.5

DI/DO Connector Pin Assignment

This subsection describes the DI/DO connector pin assignment of the basic module and extension

modules.
Basic module Extension module
CB161(HONDA MRF-96MLST) CB162(HONDA MRF-96MLST)
A B C A B C
32 +24V +24V +24V 32 +24V +24V +24V
31 oV oV oV 31 oV oV oV
30 oV oV oV 30 oV ov oV
29 DICOMO Xm+0.0 29 DICOM®6 Xm+6.0
28] Xm+0.1 Xm+0.2 Xm+0.3 28] Xm+6.1 Xm+6.2 Xm+6.3
27] Xm+04 Xm+0.5 Xm+0.6 27] Xmt6.4 Xm+6.5 Xm+6.6
26] Xm+0.7 Xm+1.0 Xm+1.1 26] Xm+6.7 Xm+7.0 Xm+7.1
25] Xm+1.2 Xm+1.3 Xm+1.4 25] Xm+7.2 Xm+7.3 Xm+7.4
24] Xm+15 Xm+1.6 Xm+1.7 24] Xm+715 Xm+7.6 Xm+7.7
23] Xm+2.0 Xm+2.1 Xm+2.2 23] Xm+8.0 Xm+8.1 Xm+8.2
22| Xm+2.3 Xm+2.4 Xm+2.5 22| Xm+8.3 Xm+8.4 Xm+8.5
21 Xm+2.6 Xm+2.7 Xm+3.0 21 Xm+8.6 Xm+8.7 Xm+9.0
20] Xm+3.1 Xm+3.2 Xm+3.3 20] Xm+9.1 Xm+9.2 Xm+9.3
19] Xm+3.4 Xm+3.5 Xm+3.6 19] Xm+9.4 Xm+9.5 Xm+9.6
18 Xm+3.7 Xm+4.0 Xm+4.1 18 Xm+9.7 Xm+10.0 Xm+10.1
17 Xm+4.2 Xm+4.3 Xm+4.4 17] Xm+10.2 Xm+10.3 Xm+10.4
16 | Xm+4.5 Xm+4.6 Xm+4.7 16 | Xm+10.5 Xm+10.6 Xm+10.7
15] Xm+5.0 Xm+5.1 Xm+5.2 15] Xm+11.0 Xm+11.1 Xm+11.2
14] Xm+5.3 Xm+5.4 Xm+5.5 14] Xm+11.3 Xm+11.4 Xm+11.5
13| Xm+5.6 Xm+5.7 DICOM3 13] Xm+11.6 Xm+11.7 DICOM9
12 Yn+3.5 Yn+3.6 Yn+3.7 12 Yn+7.5 Yn+7.6 Yn+7.7
11 Yn+3.2 Yn+3.3 Yn+3.4 11 Yn+7.2 Yn+7.3 Yn+7.4
10 Yn+2.7 Yn+3.0 Yn+3.1 10 Yn+6.7 Yn+7.0 Yn+7.1
9 Yn+2.4 Yn+2.5 Yn+2.6 9 Yn+6.4 Yn+6.5 Yn+6.6
38 Yn+2.1 Yn+2.2 Yn+2.3 8 Yn+6.1 Yn+6.2 Yn+6.3
7 | DOCOM23 | DOCOM23 Yn+2.0 7 | DOCOMS67 | DOCOMS67 Yn+6.0
6 Yn+1.5 Yn+1.6 Yn+1.7 6 Yn+5.5 Yn+5.6 Yn+5.7
5 Yn+1.2 Yn+1.3 Yn+1.4 5 Yn+5.2 Yn+5.3 Yn+5.4
4 Yn+0.7 Yn+1.0 Yn+1.1 4 Yn+4.7 Yn+5.0 Yn+5.1
3 Yn+0.4 Yn+0.5 Yn+0.6 3 Yn+4.4 Yn+4.5 Yn+4.6
2 Yn+0.1 Yn+0.2 Yn+0.3 2 Yn+4.1 Yn+4.2 Yn+4.3
1 | DOCOMO1 | DOCOMO1 Yn+0.0 1 ] DOCOM45 | DOCOM45 Yn+4.0
NOTE

1 Each of Xm and Yn represents the start address of the module on the 1/O Link.

2 The A32, B32, and C32 pins of each connector are used to feed 24 V to the
module externally. Be sure to connect these pins. Be sure to connect the A30,
A31, B30, B31, C30, and C31 pins to the 0 V power supply.
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8.5.6 DI (Input Signal) Connection

This subsection describes the DI (input signal) connections of the basic module and extension moduless.
O 96 points maximum (Up to 48 points (basic module) + 48 points (extension modules) can be
connected.)

r Address number pi b
in number
\11— Bit number r
Xm+0.0 Ry | >CB161(C29)
Xm+0.1 RV .-D—T_-E] )CB161(A28)
Xm+0.2 RV .-E]—T_- )CB161(BZS)
Xm+0.3 RV ._D_T_- ) CB161(C28)
Xm+0.4 RV ._D_T_- )CB161(A27)
Xm+0.5
Xm+0.6
Xm+0.7
RV D CB161(A26)
Xm+0.0 to Xm+0.7 are DI - CB161(B29
signals for which a common —5=mE | )
voltage can be selected. S N l S
J
_OIV_ CB161(A31,B31,C31,
A30,B30,C30)
Xm+1.0 v | CB161(B26)
RV —E]—T_- D)
Xm+1.1 [ov | CB161(C26)
g,;v =)
Xm+1.2 CB161(A25)
g,;v =
Xm+1.3 CB161(B25)
g,;v =)
Xm+1.4 CB161(C25)
EV =)
Xm+1.5 CB161(A24)
EV =)
Xm+1.6 CB161(B24)
gﬁw =)
Xm+1.7 RV ~ CB161(C24)
.-E]—T—- D, T
1 +24V OV

+24 V stabilized
power supply

o
<
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'Li Address number bi b
In number
‘1,— Bit number \L_
Xm+2.0 RV _DJ_- 3 CB161(A23)
Xm+2.1 [ | CB161(B23)
— =
Xm+2.2 CB161(C23)
e e
Xm+2.3 CB161(A22)
—
Xm+2.4 CB161(B22)
—
Xm+2.5 CB161(C22)
—
Xm+2.6 CB161(A21)
—
Xm+2.7 CB161(B21)
i
ov
Xm+3.0 Ry 1 CB161(C21)
, | _DJ—- )
Xm+3.1 [rv | CB161(A20)
| T - :
Xm+3.2 [rv 1 CB161(B20)
| T - ;
Xm+3.3 [rv 1 CB161(C20)
| )
Xm+3.4 Ry 1 CB161(A19)
| I I - ;
Xm+3.5 Ry 1 CB161(B19)
L 1 )
Xm+3.6 RV CB161(C19)
| )
Xm+3.7 [rv 1 ~, CB161(A18) l
| 7
Xm+3.0 to Xm+3.7 are DI CB161(C1
signals for which a common e }
voltage can be selected. DICOM3
| 1 h
ov CB161(A31,B31,C31,
A30,B30,C30)
+24V ov
+24V  stabilized
power supply
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r Address number Pin number
\11— Bit number \1/_
Xm+4.0 My 1 CB161(B18)
_E]_T_- —_—
Xm+4.1 Mou 1 CB161(C18)
Q,;V =
Xm+4.2 .y CB161(A17)
e e G
Xm+4.3 MRy 1 CB161(B17)
.-E]—T_- D
Xm+4.4 =V CB161(C17)
.-E]—T_- D
Xm+4.5 =V CB161(A16)
.-E]—T_- D
Xm+4.6 Mou 1 CB161(B16)
%V =
Xm+4.7 CB161(C16)
e
ov
Xm+5.0 My 1 CB161(A15)
_E]_T_- D)
Xm+5.1 Mou 1 CB161(B15)
%V =)
Xm+5.2 -y CB161(C15)
1RV} D
Xm+5.3 My 1 CB161(A14)
l_E]_T—- D
Xm+5.4 My 1 CB161(B14)
.-E]—T_- D
Xm+5.5 v CB161(C14)
e T S
Xm+5.6 v CB161(A13)
.-E]—T_- D)
Xm+5.7 v CB161(B13)
RV .-E]—T_- —
® - Y T\
J
CB161(A31,831,C31,
—_ A30,B30,C30
ov )
+24V ov
+24 V stabilized
power supply
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Address number Pi b
‘ \11— Bit number r i humber
Xm+6.0 Ry | CB162(C29)
Xm+6.1 v | [ 1 CB162(A28)
e g b
Xm+6.2 RY ) CB162(B28)
Xm+6.3 Ry | o | ) CB162(C28)
.-E]—T—-
Xm+6.4 Ry | CB162(A27)
.-E]—T_- D)
Xm+6.5 Ry | CB162(B27)
.-E]—T_- D)
Xm+6.6 Ry | CB162(C27)
.-E]—T_- D)
Xm+6.7 MRy | CB162(A26)
B )
Xm+6.0 to Xm+6.7 are DI
signals for which a common | D) CB162(B29)
voltage can be selected. 7 l
| D M
_I_ JCB162(A31,B31,CS1,
ov A30,830,C30)
Xm+7.0 Ry | Y CB162(B26)
_D—T—-
Xm+7.1 Ry | Y CB162(C26)
.-D—T—-
Xm+7.2 Ry | Y CB162(A25)
.-D—T—-
Xm+7.3 Ry | CB162(B25)
A I—- D
Xm+7.4 Ry | CB162(C25)
B I—- D
Xm+7.5 Ry | CB162(A24)
A I—- D
Xm+7.6 Ry | CB162(B24)
A I—- D
Xm+7.7 oy | CB162(C24)
RV .-E]—T_- D —e
. +24V ov

+24 V stabilized
power supply

(@)
<
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Address number .
. Pin number
‘ \1/_ Bit number \11_
Xm+8.0 (v | CB162(A23) .
Xm+8.1 E] CB162(B23)
—
Xm+82 [ CB162(C23)
e e B e
Xm+8.3 m CB162(A22)
e e
Xm+8.4 m ) CB162(B22)
'-E]—T—-
Xm+8.5 m ) CB162(C22)
'-E]—T—-
Xm+8.6 v CB162(A21)
g g
Xm+8.7  [oo ] CB162(B21)
i
ov
Xm+9.0 [~ ] CB162(C21)
RV | _E]_T_- D
Xm+9.1 [y | CB162(A20)
Xm+9.2 (v | > CB162(B20)
.-E]J—-
Xm+9.3 [y | CB162(C20)
e v B
Xm+9.4 v CB162(A19)
e T B
Xm+9.5 v CB162(B19)
e v B e
Xm+9.6 v CB162(C19)
e T B
Xm+9.7 v 1 ~ CB162(A18)
™Y .-E]—T—- ) L ]
Xm+9.0 to Xm+9.7 are D
signals for which a common — 303162(013)
voltage can be selected. DICOM9
_I_ < CB162(A31,B31,C31,
ov A30,B30,C30)
+24V ov
+24 V stabilized
power supply
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;w

Xm+10.0

Xm+10.1

Xm+10.2

Xm+10.3

Xm+10.4

Xm+10.5

Xm+10.6

Xm+10.7

Xm+11.0

AEEEEEER £

B

o
<

Xm+11.1

Xm+11.2

Xm+11.3

Xm+11.4

Xm+11.5

Xm+11.6

Xm+11.7

I I E

EEEEate

()
<

Pin number

CB162(B18
) (B18) -~

CB162(C18)
CB162(A17)
CB162(B17)
CB162(C17)
CB162(A16)

CB162(B16)

v U U U U U Vv

CB162(C16)

CB162(A15)

CB162(B15)

CB162(C15)

CB162(A14)

CB162(B14)

CB162(C14)

v U U U U U Y

CB162(A13)

> CB162(B13) -~

Y 4

JCB162(A31 ,B31,C31,
A30,B30,C30)

+24V
+24 V stabilized
power supply

oV
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NOTE
A common voltage can be selected for DI signals at Xm+0.0 to Xm+0.7, Xm+3.0
to Xm+3.7, Xm+6.0 to Xm+6.7, and Xm+9.0 to Xm+9.7. That is, by connecting the
DICOMO, DICOMS3, DICOM®G, and DICOM9 pins to the +24 V power supply, a DI
signal can be input with its logical state reversed. If, however, a cable is connected
to ground, it has the same effect as inputting an ON state DI signal. To prevent
such accidents, the connection of these pins to the 0 V power supply is
recommended wherever possible.
For the unconnected pins at the addresses for which the common voltage is fixed,
the input is “0”. For the unconnected pins at the addresses for which a common
voltage can be selected, the input is “0” when the DICOMx common select pin is
connected to the 0 V power supply or “1” when it is connected to the +24 V power
supply. Connect DICOMO, DICOM3, DICOM®6, and DICOM9 when used. When
the corresponding address input is not used, connect the DICOM pins to the 0 V
power supply.

Common voltage for general-purpose DI

Address Common voltage
Xm Can be selected with DICOMOQ.
Xm+1 Cannot be selected.
Xm+2 Cannot be selected.
Xm+3 Can be selected with DICOM3.
Xm+4 Cannot be selected.
Xm+5 Cannot be selected.
Xm+6 Can be selected with DICOMS.
Xm+7 Cannot be selected.
Xm+8 Cannot be selected.
Xm+9 Can be selected with DICOM9.
Xm+10 Cannot be selected.
Xm+11 Cannot be selected.
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8.5.7 DO (Output Signal) Connection

This subsection describes the DO (output signal) connections of the basic module and extension modules.
O 64 points maximum (Up to 32 points (basic module) + 32 points (extension modules) can be
connected.)

Pin number
DOCOMO1 CB161(A01,801)
Address number +24\/ oV
Bit number +24 V stabilized
l power supply
|I——O m
+
Yn+0.0 I<—| - | CB161(C01) | Relay 1 .
DV
Yn+0.1 Dv —®
— ) CB161(A02)
Yn+0.2 DV —®
— ) CB161(B02)
Yn+0.3 Dv —®
— ) CB161(C02)
Yn+0.4 DV —®
— ) CB161(A03)
Yn+0.5 Dv —®
— ) CB161(B03)
Yn+0.6 DV —@
- ) CB161(C03)
Yn+0.7 Dv —®
— ) CB161(A04)
Yn+1.0 DV —@
— ) CB161(B04)
Yn+1.1 DV —®
—p CB161(C04)
Yn+1.2 Dv —®
— ) CB161(A05)
Yn+1.3 DV —®
— ) CB161(B05)
Yn+1.4 DV —@
— ) CB161(C05)
Yn+1.5 DV —@
— ) CB161(A06)
Yn+1.6 Dv —®
— ) CB161(B06)
Yn+1.7 DV [ D CB161(C06)
7
- | )
| CB161(A31,B31,C31,
oV A30,B30,C30)
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r Pin number
DOCOM23 | CB161(407.807)
7 | [
24V 0V
Address number +24 \ stabilized
Bit number power supply
1
l ||——0 N |
Yn+2.0 :<—| — >CB161(C07) l_ Relay
DV
Yn+2.1 —9
bV mm | ) CB161(A08)
Yn+2.2 —9
bv mm | ) CB161(808)
Yn+2.3 —e
bV mm | ) CB161(C08)
Yn+2.4 —e
bv mm | ) CB161(A09)
Yn+2.5 —e
bv mm | ) CB161(B09)
Yn+2.6 —9
bv mm | ) CB161(C09)
Yn+2.7 —e
bv mm | ) CB161(A10)
Yn+3.0 DV —.
- )CB161(B10)
Yn+3.1 DV —.
- >CB161(C10)
Yn+3.2 DV —®
- )CB161(A11)
Yn+3.3 pv —®
- >CB161(B11)
Yn+3.4 DV —.
- )CB161(C11)
Yn+3.5 v —®
- >CB161(A12)
Yn+3.6 DV —®
- )CB161(B12)
Yn+3.7 DV [ > CB161(C12)
A
- | )
| CB161(A31,B31,C31,
oV A30,B30,C30)
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DOCOM45
Address number
Bit number
Yn+4.
n+4.0 :<—| |
DV
Yn+4.1 DV —®
|
Yn+4.2 DV —@
i
Yn+4.3 DV —®
|
Yn+4.4 v e
I
Yn+4.5 DV —®
i
Yn+4.6 DV —e
i
Yn+4.7 DV —®
|
Yn+5.0 DV —@
|
Yn+5.1 Dv —@
i
Yn+5.2 DV —®
|
Yn+5.3 DV —®
I
Yn+5.4 DV —@
|
Yn+5.5 DV —®
i
Yn+5.6 DV —®
|
Yn+5.7 DV

1

Pin number

—

~CB162(A01,B01)

g | I

+24V ov
+24 V stabilized
power supply

1

CB162(C01)

) CB162(A02)
) CB162(802)
) CB162(C02)
) CB162(A03)
) CB162(803)
) CB162(C03)

) CB162(A04)

) CB162(B04)
) CB162(C04)
) CB162(A05)
") CB162(805)
") CB162(C05)
) CB162(A06)
") CB162(806)

") CB162(C06)

N

A4
Relay

7 CB162(A31,B31,C31,
A30,B30,C30)
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¢I— Pin number
DOCOM67 ~CB162(A07,B07)
| ) | I_
24V OV
Address number 24V stabilized
\l/— Bit number power supply
Yn+6.0 |:(—| - )CB162(CO7) l— Relay
DV
Yn+6. 1 bv CB162(A08
-m|) (A08)
Yn+6.2 —®
ov | ) CB162(808)
Yn+6.3 —®
Y
amm | ) CB162(C08
Yn+6.4 —®
ov | ) CB162(A09)
Yn+6.5 —®
DV
| ) CB162(809)
Yn+6.6 —®
ov | ) CB162(C09)
Yn+6.7 —®
DV
| ) CB162(A10)
Yn+7.0 bv CB162(B10
-m|) (10)
Y7 | ov CB162(C10
1! (C10)
Yn+7.2 bv CB162(A11
-m|) (AnM)
Y73 ov CB162(B11
1 (B11)
Y74 bv CB162(C11
-m|) (1)
Y75 ov CB162(A12
1 (A12)
Yn+7.6 bv CB162(B12
-m|) (812)
Yn+7.7 —
ov mm | ) 0B162(C12)
- )
| CB162(A31,831,C31,
v A30,830,C30)
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8.5.8 DI/DO Signal Specifications

This subsection describes the specifications of the DI/DO signals used with the basic module and
extension modules.

DI (input signal specifications)

Number of points 48 points (per module)
Rated input DC24V, 7.3mA
Delay time The receiver delay time is 2 ms (maximum). In addition, [I/O Link transfer time

between CNC and I/0O module] and [ladder scan period (depending on CNC)]
must be considered.

DI (contact specification)

Contact rating 30 VDC, 16 mA or more

Leakage current between 1mA or less(26.4V)

contacts when opened

Voltage decrease between 2 V or less (including a cable voltage decrease)

contacts when closed

DO(output signal specifications)

Number of points 32 points (per module)

Maximum load current when ON | 200 mA or less including momentary variations
Saturation voltage when ON 1V (maximum) when the load current is 200 mA
Withstand voltage 24 V +20% or less including momentary variations
Leakage current when OFF 20pA or less

Delay time The driver delay time is 50 ys (maximum).

In addition, [I/O Link transfer time between CNC and I/0O module] and [ladder
scan period (depending on CNC)] must be considered.

/N CAUTION
1 When inductive load is connected to DO terminal, connect a diode in parallel in

order to reduce the noise..
2 When capacitive load is connected to DO terminal, connect a resistor in series in

order to diminish the rush current.

Power supply for DO load (DOCOM)
Input voltage : min 0V, max 26.4V
Be sure to connect all power supply for DO load (DOCOM) pins.
Turn on the power supply for DO load (DOCOM) at the same time as the power for the control unit.
Turn off the power supply for DO load (DOCOM) when or before the power for the control unit is turned

off.

/A WARNING
For the safety of the system, don’t supply the power for the load (DOCOM) when
the power for the I/0O Unit is off. If supply the power for the load (DOCOM) when
the power for the 1/0 Unit is off, invalid output or malfunction may cause an

accident.
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ON/OFF of the power supply (DO common) for DO signals (output signals)

For ON/OFF of the power supply pin (DOCOM) for the DO signals (output signals), see Subsection
8.2.4.4.

Parallel DO (output signal) connection
For parallel connections of DO signals (output signals), see Subsection 8.2.4.4.

8.5.9 Power Supply Connection

+24V CB161 (A32, B32, C32)
| ~CB162 (A32, B32, €32)
J
+24V ov

[+24V stabilized power supply

—— | )
CB161(A31,B31, €31, A30, B30, C30)
oV CB162 (A31,B31,C31, A30, B30, C30)

8.5.10 Manual Pulse Generator Connection

For 1/0 module for connector panel type-2, three manual pulse generators can be connected to the basic
module.

For the connection, see Subsection 7.4.1.

8.5.11 Connection between Modules

Connect the basic module with an extension modules by using a 34-pin flat cable. At this time, install an
extension modules on the right side of the basic module to prevent the 1/0 Link i connector from being
covered by the flat cable.
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40 mm

A
\

A1 pin mark x

34-pin flat cable

I/OLinki ——"

connector

Basic module Expansion module

Front view

Flat cable-side connector : Hirose Electric:HIFSBA-34DA-2.54R
Module-side connector : Hirose Electric:3BA-34PA-2.54DS or
Yamaichi Denki:FAP-3403-1202-0BS

NOTE
When installing a flat cable, ensure that all pins are connected on a one-to-one
basis.
The modules must be spaced at least 40 mm apart.
In this case, the length of the flat cable is about 35 mm. When the modules are
separated furthermore, the length of the flat cable is:
35 mm + (module spacing - 40 mm)
Note, however, that the maximum allowable flat cable length is 300 mm.
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8.5.12 Unit Dimensions

The basic module and extension modules have the same dimensions.

R B AR B |
1 [EErETmEEen
i Te s 0|
E I o
s " AHAAAAAAAAAH -0
k.‘—% i
|

140
I TIT 1T ’
oDl e =TS
22 &4 i
oruse |
1

Weight: Basic module 2804
Extension modules 210 g
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8.5.13 Mounting the Module

Mounting the module

1. Insert the hook of the module into the square hole located at the upper part of the connector panel
printed circuit board.

2. Using the hook as a fulcrum, push the module in the direction of A and mate the module's connector
with the connector on the printed circuit board.

3. Push the stopper into the square hole located at the lower part of the connector panel printed circuit
board until it clicks into place.

Dismounting the module
1. Press point B of the stopper.
2. Using the hook as a fulcrum, pull the lower part of the module in the direction of C.

NOTE
When mounting and dismounting a module, hold the module by its top and
bottom surfaces. Avoid applying force to the sides (where slits are provided).

Connector panel PC board

Hook ~~

“\N._ o
{

Stopper
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8.5.14 Connector Panel Printed Circuit Board

PC board thickness: 1.7£0.1mm

Square hole (14x12), R1 |
9.8 14 9.8
Printing prohibited
/ area on solder side
e - —_ —_—— |~
hie / (14x5) '1 IR
T} N
Printing 1 (2% - [N %
prohibited area -_] | 5 5 , ™ o /
on component B ) ._ /
side (4 - 5x3) o BN . 5‘ ] r \;
d )
\4/ /r ‘\? %
— S
! 1 ! C o
1/0 module :: E £
mounting area —__| 19 Provide pedestals on - =]
(component > +1 solder side to C g
mounting :: prevent warpage at C o
prohibited) ol | .== | 1/0 module insertion E 8
o H ~ time E o)
3 2 = s
[+ 44 L o
08 . G
338 A
= = MRF-96MD - g
A1 pin n ? 5
E 3
- [\| = ?é’
I E o)
o [+ o) l - % (@]
Printing — i o /
prohibited area | N
. M — \ _‘\
on solder side T3 = §
(14x3) © ™ ———1 _
— — 7
—— ——annA|
0 \ /
ol = Square hole (14x6), R1 AN .

Connector panel PC board |
Provide a clearance of at least

6 mm.

Connector specifications of the connection printed circuit board: HONDA MRF-96FDST (straight, 96 pins, female)
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a0

50mm

3
IC

N

y
N

10mm

\oN

Expansion module /v

Basic
module

i
bid

+

+
b3

+

pe
b4t
i
bt
388
i
1]
i
38w

|
2

[\ () & = ()

R Sy -

When two modules are placed side by side, the
modules must be spaced at least 40 mm apart.

NOTE

1 To ensure adequate ventilation within an I/O module, allow a clearance of 50
mm or more above and below the module and a clearance of 10 mm or more on
the left and right sides. Never place a device that generates a large amount of
heat below an I/0O module.

2 To the front panel of an I/O module, the cables for the 1/O Link i and manual
pulse generator are connected.

For cabling, allow a clearance of about 70 mm at the front of an I/O module.

3 Space the basic module and extension modules at least 40 mm apart from each
other.

4 An I/O module is secured to the connector panel by inserting the hook into a
hole on the connector panel as with the current distribution I/O module. Allow a
clearance for hooking on the rear side of the connector panel.

5 For securing an I/O module, four printing prohibited areas are provided on the
surface of the connector panel, and a printing prohibited area is also provided
beside the upper and lower square holes on the rear side.

6 When mounting the basic module and extension modules side by side, ensure
that the basic module is mounted on the left side when viewed from the I/O Link i
connector.

7 When inserting an I/O module into the connector panel, provide pedestals at
positions nearest to the connector of the connector panel to support the top and
bottom areas of the connector from the rear side to protect the connector panel
from being warped.

8 Ensure that the thickness of the connector panel printed circuit board is 1.7 mm
+0.1 mm.
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Dimensions of the connector (HONDA MRF-96FDST) for the connector panel printed circuit board
Part order specification drawing number: A03B-0815-K030)
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8.5.15 Other Notes

Address allocation
For this 1/0 module, 1/0 addresses are mapped as follow:

DI space map DO space map
Xmjy Ynq
Xmy + 1 Yni+1 Basic module Slot 1
Xmq + 2 Basic module Slot 1 Yng + 2
Xmq +3 Yni+3
Xm1 +4
Xm1 +5
sz Yn2
Xmy +1 Yno + 1 Extension Slot 2
Xmy + 2 Extension Slot 2 Yn, +2 | module
Xm, + 3 module Yn, +3
Xmo + 4
sz +5
XMmpg  (for 1st MPG)
XMmpq + 1 (for 2nd MPG) | Basic module | Slot MPG
XMmpg + 2 (for 3rd MPG)

Xmy, Xmy, Xmmpg, YNy, and Yn, indicate the start address at allocation.

Each module of 1/0 module for connector panel type-2 is treated as a slot and addresses are allocated for
each module. When only the basic module is used, allocate 6-byte DI addresses and 4-byte DO addresses
to slot 1. When an extension module is used, allocate 6-byte DI addresses and 4-byte DO addresses to slot
2.

1/0 module for connector panel type-2 has an interface for three manual pulse generators. To use manual
pulse generators, allocate addresses to slot MPG. With this setting, addresses can be allocated to the three
manual pulse generators at a time (addresses cannot be allocated individually to manual pulse generators).
Do not use these addresses with the ladder because the CNC processes the manual pulse generator signals
directly.

DO (output signal) alarm detection

The DO driver of this 1/O module is capable of detecting an overcurrent and measuring its own
temperature. If an accident, such as connecting the cable to ground, causes an abnormal increase in the
load current or in the driver temperature, a protection circuit, which is provided for each DO driver, is
activated which keeps the DO signal for the relevant 1 byte in the OFF state until the cause of the problem
is eliminated. Even if this occurs, the CNC and 1/0 module continues operating without entering the alarm
status, but the DO driver which detected the error can be checked. If a DO error occurs, this information
can be checked on the CNC DGN screen or alarm processing can be performed in advance using a ladder
to help error check and recovery.

A DO error such as a ground fault is detected for each point. This DO error is transferred to the PMC
system relay area as a status alarm. The following table lists system relay area information and
corresponding DO data related to a status alarm. When an alarm data bit is set to “1”, the DO driver
corresponding to the bit detects an error. Also see Subsection 7.3.3, “Status Alarm”.
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Information output to the system relay area and corresponding location where an error occurred

Information output to the system relay area
Alarm
Type| GrOUP | PMC | Slot '”;OJ::SQ:’” Y address Faulty location
D
number | path | number (Intra-slot byte (DO address)
address)
0 Yn, 0th byte DO of Basic module
1 1 Yn+1 1st byte DO of Basic module
2 Yn+2 2nd byte DO of Basic module
0 0t023 [1105,9 3 Yn+3 3rd byte DO of Basic module
0 Yn, Oth byte DO of Extension module
2 1 Yny+1 1st byte DO of Extension module
2 Yny+2 2nd byte DO of Extension module
3 Yn,+3 3rd byte DO of Extension module

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yn; and Yn, indicate the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0

DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit 6 | fault at bit5 | fault at bit4 | fault at bit 3 | fault at bit 2 | fault at bit 1 | fault at bit 0

/A CAUTION

1 The output protection function is not for external equipment but for internal
device of the module.

2 The output protection function can’t protect the internal device in any case. If the
output protection function is activated, remove the cause immediately. If the
output exceed the absolute maximum rating, the output protection function may
not operate normally or the internal device may break before the output
protection function operates.

3 If the over current is continued with a condition that the output protection function
can’t operate normally, the internal device might emit smoke or take fire.
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8.5.16 Connection of the Grounding Terminal of the Module

Connect the OV line in the basic module to the cabinet’s metal plate that is connected to ground or signal
ground bar nearby via the protective ground terminal. About Multipoint grounding or Single-point
grounding, refer to Item 3.4.1

Use fasten terminal for series 250 as cable terminal.

vl = lElElEl=]=
&= H O FRHAE - =3
[ ° 5
&
s |
Cable(2mm? or thicker)

Protective ground terminal
(Faston terminal))

=P In case of Multipoint grounding

Connect to the cabinet metal

plate which is connected to

a 2 °ru ground
] In case of Single-point groundin
ﬂ T 9 p, 9 .
IIII;I I Connect to the signal ground bar
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8.6 CONNECTION OF TERMINAL TYPE I/O MODULE

8.6.1 Overview

The terminal type 1/0 module has the following features:

Input/output signals are connected on a spring-type terminal block (ferrule terminal block).

A terminal block can be attached to or detached from the main body of the module.

An LED for state indication is provided for each 1/O signal.

The terminal type 1/0 module can be installed on the DIN rail.

By using extension modules, the maximum number of digital input points can be extended to 96 and
the maximum number of digital output points can be extended to 64.

o  An extension module with a manual pulse generator (MPG) interface is available.

NOTE
Extension modules D and E have no LED for state indication.
CNC, etc.
1/O Link Operator's
panel 1/0
Terminal type 1/O Terminal type 1/O
module module
/0 Link | (Basic module) (Extension module)
T T
\ 4 | Up to 3 extension |
: modules can be |
Input  Output Input  Output | connected !
24 points 16 points 24 points 16 points |- ——————————— -
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8.6.2 Module Specifications

8.6.2.1 Types of modules

ltem Ordering specifications Specification

Basic module A03B-0823-C011 DI/DO: 24/16

. DI/DO : 24/16
Extension module A A03B-0823-C012 With MPG interface

. DI/DO : 24/16
Extension module B A03B-0823-C013 Without MPG interface
Extension module C A03B-0823-C014 DO 16

2-A output module

Extension module D A03B-0823-C015 Analog input module
Extension module E A03B-0823-C016 Analog output module
Fuse (spare parts) A03B-0823-K001 2A (for basic module)

Spare terminal block set

(for basic module and extension A03B-0823-K020 Cable-side terminal block set (including each

of T1 through T4)

module A/B)
Spare terminal block set Cable-side terminal block set (including each
(for extension module C) A03B-0823-K011 of T1 and T2)
Spare terminal block set Cable-side terminal block set (including each
(for extension module D) A03B-0823-K012 of T1 and T2)
Spare terminal block set Cable-side terminal block set (including each
(for extension module E) A03B-0823-K013 of T1 and T2)
Inter-module cable A A03B-0823-K100 Cable length: 1(.)0 mm .
Used for extension module connection
NOTE

A cable-side terminal block is shipped with the main unit. Spare terminal blocks
are used for replacement.

Module specifications (common items)

Item Specification Remarks
Up to three extension modules connectable
Bus connection using a flat cable | per basic module. Up to two extension
modules D connectable, however.

Interface between basic module
and extension modules

For the specifications (such as signal input requirements) specific to each module, see the relevant pages
of each item.

NOTE
Be sure to use modules with the ordering specifications listed above in
combination. Do not use other modules.
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8.6.2.2

Installation conditions

(1) Use this I/O module in a completely sealed cabinet.
(2) Use the units under the following ambient temperature conditions:
Operation: 0°C to 55°C
Storage and transportation: -20°C to 80°C
(3) For other installation conditions, conform to the CNC installation conditions.
(4) Be sure to install this module on a vertical surface and provide a clearance of 100 mm or more both
above and below the module. Do not place equipment that generates a large amount of heat below
the 1/0 module.

8.6.2.3 1/0O signal specifications

Basic module, Extension modules A and B

Digital input

Number of points

24 points

Common

8 points/common (6 common terminals)

Rated input voltage

24 VDC (+10%, —10%)

Rated input current

7 mA (average)

Polarity

Xm+0.0 to Xm+0.7: Sink or source type selectable
Xm+1.0 to Xm+1.7, Xm+2.0 to Xm+2.7: Sink type

ON voltage/current

20 VDC or more, 6 mA or more

OFF voltage/current

8 VDC or less, 1.5 mA or less

Response time

The receiver delay time is 2 ms (maximum).
In addition, [I/O Link transfer time between CNC and I/O module] and
[ladder scan period (depending on CNC)] needs to be considered.

Digital output

Number of points

16 points

Common

8 points/common (8 common terminals)

Rated output voltage

12 VDC to 24 VDC (+20%, —15%)

Rated output current

0.2A/pt

Polarity

Source type

Maximum voltage decrease when ON

0.63 V (load current x 1.25Q)

Maximum leakage current when OFF

40 pA

Output protection function

Protection against overheat and overcurrent

Response time

The driver delay time is 50 us (maximum).
In addition, [I/O Link transfer time between CNC and I/O module] and
[ladder scan period (depending on CNC)] needs to be considered.

Output protection and abnormal detection

. Unit of output | Unit of abnormal Area of abnormal

Connection Module name ] ) o )
protection detection detection information

Basic module 1point 1point System relay area

I/O Link i Extension module A 1point 1point System relay area

Extension module B 1point 1point System relay area
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/A\ CAUTION

used.

1 The protection function is intended to protect the components internal to the
modules rather than external units.

2 No protection function of modules can protect their internal components in all
cases. Once any protection function has worked, remove the cause promptly. If
an absolute maximum rating is exceeded, for example, it is likely that protection
functions may not work or an IC may break down before the related protection
function works, depending on the way or situation in which the modules are

3 If an output protection function is defective, it is likely that, if the load current
exceeds its rating continuously for a long time, smoke or ignition may occur.

Extension module C

Digital output

Number of points

16 points

Common

4 points/common

Rated output voltage

12 VDC to 24 VDC (+20%, —15%)

Rated output current

2 Alpt (4 Alcommon)

Polarity

Source type

Maximum voltage decrease when ON

0.18 V (load current x 0.09Q2)

Maximum leakage current when OFF

0.1mA

Insulation method

Photocoupler insulation

Output protection function

Protection against overheat, overcurrent, short-circuiting, and
disconnection detection

Response time

The driver delay time is 50 ps (maximum).
In addition, [I/O Link transfer time between CNC and I/0 module] and
[ladder scan period (depending on CNC)] needs to be considered.

Output protection and abnormal detection

used.

) Unit of output Unit of abnormal Area of abnormal detection
Connection . . . .
protection detection information
I/O Link i 1point 1point Dl area (See 8.6.6.4)
/A CAUTION

1 The protection function is intended to protect the components internal to the
modules rather than external units.

2 No protection function of modules can protect their internal components in all
cases. Once any protection function has worked, remove the cause promptly. If
an absolute maximum rating is exceeded, for example, it is likely that protection
functions may not work or an IC may break down before the related protection
function works, depending on the way or situation in which the modules are

3 If an output protection function is defective, it is likely that, if the load current
exceeds its rating continuously for a long time, smoke or ignition may occur.

4 For connection at Extension module C, the area of abnormal detection
information is not system relay area, but DI area.
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Extension module D

Analog input

Number of input channels

4 channels

Analog input range

-10 VDC to +10 VDC

(Input resistance: 4.7 MQ)

Voltage input or current input can
be selected on a

-20 VDC to +20 mA

(Input resistance: 2500Q)

channel-by—channel basis by
wiring.

Digital conversion range

12 bits (binary), two's complement representation
See Subsection 8.6.6.2, “Channel selection and A/D conversion data for

extension module D”.

Input/output correspondence - —
Analog input Digital output
+10V +2000
+5V or +20mA +1000
0V or OmA 0
-5V or -20mA -1000
-10V -2000
Resolution 5mV or 20 pA

Overall precision

Voltage input: £0.5% (with respect to full scale)
Current input: £1.0% (with respect to full scale)

Maximum input voltage/current

+15 V/£30 mA

A-D conversion time

2 ms or less

Minimum update period of digital output

Ladder scan period of CNC connected

Number of occupied input/output points

DI = 3 bytes, DO = 2 bytes™°™®

NOTE

extension module D”.)

This module has four analog input channels but has only one 12-bit digital output
channel within the occupied input points (3 bytes). Namely, a channel for
conversion is selected dynamically using a ladder program. Channel switching DO
points for selecting a channel are present in the occupied output points (2 bytes).
(See Subsection 8.6.6.2, “Channel selection and A/D conversion data for

Extension module E

Analog output

Number of input channels M

4 channels

Analog output range "¢

-10 VDC to +10 VDC (external load resistance 10kQ or more)
0 VDC to +20 mA (external load resistance 400Q or less)

Digital conversion range

12 bits (binary), two's complement representation
See Subsection 8.6.6.3, “Channel selection and D/A conversion
data for extension module E”.

Input/output correspondence
o Analog output
Digital input
Voltage output Current output
+2000 +10V -
+1000 +5V +20mA
0 ov OmA

-1000 -5V -

-2000 -10V -
Resolution 5 mV or 20 pA

Overall precision

Voltage input: +0.5% (with respect to full scale)
Current input: £1.0% (with respect to full scale)

D-A conversion time N3

1ms or less

Minimum update period of digital input

Ladder scan period of CNC connected

Number of occupied input/output points

(Note 4)

For connection to the 1/O Link i:

DO = 2 bytes
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NOTE

1 One of the four channels must be selected for output using a ladder program.
(See Subsection 8.6.6.3, “Channel selection and D/A conversion data for
extension module E”.)

2 There is a choice between use for voltage output or use for current output during
connection to the terminal section.

3 The conversion time refers to that only within the module. The actual response
time includes the scan time determined depending on the system.

8.6.2.4  Power supply rating

Module name Supply voltage Current rating
Basic module 24 VDC *=10% 0.2A+7.3mA x DI
(DI: Number of DI points in the ON state)
Extension modules A, B | Supplied from the basic module | 0.1 A + 7.3 mA x DI
(DI: Number of DI points in the ON state)

Extension module C Supplied from the basic module | 0.1A

Extension module D Supplied from the basic module | 0.1A

Extension module E Supplied from the basic module | 0.16A
NOTE

1 The above power supply rating does not include that to be input to DOCOMO
and DOCOM1 for DO output.

2 To connect an optical adapter for the I/O Link i to both connectors JD1A and
JD1B on the basic module, the above power supply rating + 70 mA is required
for the power supply of the basic module.

8.6.2.5 Heat dissipation

The heat dissipation of a module is the sum of "Basic heat dissipation” in the table below plus the total
obtained by multiplying each of "Heat dissipation per input point” and "Heat dissipation per output point"
in the table below by the number of points that are turned on at the same time.

Basic heat dissipation Heat dissipation per Heat d|SS|p§t|on per
Module name W) input point (W) output point (W)
IL: Output load current
Basic module 4.8 0.23 0.04+0.9xIL°
Extension modules A, B 2.4 0.23 0.04+0.9xIL?

Extension module C 2.4 - 0.04+0.1xIL°
Extension module D 2.4 - -
Extension module E 3.8

[Calculation example]
When 16 input points, eight 0.1-A output points, and four 0.2-A output points are used for the basic
module, and eight 2-A output points are used for extension module C
P=4.8+0.23 X 16+(0.04+0.9 X 0.1%) X 8+(0.04+0.9 X 0.2%) X 4+1.0+(0.04+0.09 X 2%) X 8
=13.4W

8.6.2.6 Weight

Module name Weight ()
Basic module 420
Extension module A 400
Extension module B 380
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Module name Weight (9)
Extension module C 440
Extension module D 400
Extension module E 400

8.6.2.7 Applicable wire

Electric wires and ferrule terminals used for connection with a terminal block of this module should have
the following dimensions:

Electric wire size Ferrule terminal
—» (D3 |-—

—-{ oD2 }-—

Insulation cover
<

L| L2

—»{pp1 -

The dimensions indicated below are based on the products of
Weidmuller Color., Ltd.

Cross sec- o Inner Outer
tional area | JIS VSF UL1007 |UL1015| Eecticwie | oyerai |“EN9M OF |4 eter of|  IMNET diam-
- JIS IV sheath stripped metallic diameter
of electric KIV (mmz) length length art con- of sheath eter of
wire (mm?) (AWG) | (AWG) (mm) L1 (mm) P ductor sheath
(mm?) L2 (mm) | p1 (mm) | D2 (mm) D3 (mm)
0.5 - - 20 - 10 14 8 1 2.6 3.1
12 16 10
0.75 0.5 - 18 20 10 14 8 1.2 2.8 3.3
12 16 10
1.0 0.75 0.9 - 18 10 14 8 1.4 3 3.5
12 16 10
NOTE

Use a ferrule terminal from the viewpoint of long-term reliability.
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8.6.3

External View and Dimensions

Dimensions (common to the modules)

8.6.3.1

Unit: mm

!
ey ey ) ~ —~
o p—y R A o o
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W Ny Fa" ) ' P Ny
R p— A A o g
S| "=
yiae giar
@] O
w M @h[u e KA
— 1
F—0+UA— —Il+UA— PO+ WYy pl+ WYy 2+ Wy =l
i EO00000000000HHE0000000000000@
S| 0 [
r ) =
n —mn e mn e D
I -

CEET A - ) CoNTE _oONTO oNdo

1
E000000000000SFeE0000000000000s

oSl

Dimensions in a maximum configuration (one basic module +

three extension modules)

8.6.3.2

Unit: mm

280

_ @}

=0+ UA—y =]+ UL —y
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8.6.3.3 Component names

Basic module A0O3B—0823—C011

A (see figure atright.) pi/DO status display LED

N

I
:l @ FANLIG As seen from A in figure at left.
eHih o | | — T2
i —
T1 gsiimie o
8 00 ] Communication f
. E E 1 status display /
=i i 7
: LINK O
[ % % J Alarm status
am (4 display LED CA105
NNk
s O é ™ Connector /
T3 s g‘ﬂ/" tebrmindal Use
1 oar
HENNGIS :{5 i H 5 P number
fé % % 5 " CP11 24-VDC power supply input
LHE= 5% JD1A Second I/O link stage
203 Eﬂjé = JD1B First I/O link stage
g ? % % a CA105 Extension module connection
CP11 n / JD1B T1 DO terminal board with aqua label
=| 2 T2 DO terminal board with lime green
label
- T3 DI terminal board with yellow label
P +24VDC ZAM T4 DI terminal board with pink label
Ground terminal / \
Blown fuse display LED Fuse, 2 A
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Extension module A A03B—0823—C012 o
As seen from A in figure at left.

Rotary switch
e

A (See figure at right.) ) (Common to A03B-0823-C012 and A03B-0823-C013)
\ DI/DO status display LED
) _ CA105 —— l
— To—m M CAL06 | I
Mo elEH B Mo |-
o Ol Belili= Of |
6 | & | =
= 0| B4 (ofslslo Of £
g ("
8 O| =8 7(7)C2 O
V3O v O
0/ 0| e O Connector /
%33 |:F.ES%::E : terminal U
;5ﬂi:=.gsggaf board se
85 @] e D".jf & number
‘Irgl‘—'| a T Ta JA3 MPG interface
=2 HHEE g — CA105  |Extension module connection
e 0| 523 a:q@/ (to next-stage extension module)
a3 0| He R of = CA106  |Extension module connection
g0 O !:mf :4 & JA3 (to previous-stage basic module)
7 AI g2 E: :;D' 5 T1 DO terminal board with aqua label
=0 iE el Of= T2 DO terminal board with lime green
[ £| =(=] —HG: . Iabel_
[ : .Etgg [ : E - T3 DI terminal board with yellow label
|8 @ iE sHilio |- | |L&) T4 DI terminal board with pink label

P

——

Extension module B A03B—0823—C013

A (see figure atright) py/po status display LED

Wamn T T Connector /
yjemfci| s = jmfor] _—T2 terminal Use
m omis/|ENE E—M board
\i\!jll;i;gg;:j; number
= Bl H LS 8 CA105 |Extension module connection
gj ] o H 1'\;ﬁ D - (to next-stage extension module)
o 0[] |1 @O 07 CA106  [Extension module connection
0 olB:HRD o) = (to previous-stage basic module)
%:} J |:‘1 E.,%: =) T4 T1 DO terminal board with aqua label
uin |5 S G i — T2 DO terminal board with lime green
s =N o= / label
g__ JI EE‘EJ ;_ | ol . . T3 DI terminal board with yellow label
T3 s 0| B4 Esle 0| £ T4 DI terminal board with pink label
8/ 0| He H7 )i O] =
=0 e Ol
00 Q) Fo R O Y L
2 OPzE3Ea 0| e R .
0|54 /ase O) > otary switch
= 0| HsHrlzc 0= !
0| 0 0Of ;
= O oS g < '
| Hz s | &
| |: f'.-D§ | »2
W @l He Hria ol
10 L
—

NOTE
Be sure to connect extension module A next to the basic module.
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Extension module C A03B—0823—C014

A (See figure at right.)

Tl\

TZ\

DO status display LED (green)

Extension module

A %re at right.)

T1

T2

4

EOO0DO00dodooogeE

e N &
N

o [ | € [l — ]
EIO0000000dodooeE

DOWJ
o5
1
K=
=)=
+
4 =
5|
1=
H=
=
s
1=
= j
- e
nEka
5|
=
o

T~

]
V| [
EID:I
-1 Ol
€l 0|
\ FDDJ
FICJ O
[ O
O
+EID=I
=
el 0|
DDJ
F[C1 O
U @
T
I @
HiID:I
-0
0|
HjDJ
FC1 O
S 0H [
J
e =]
{jmg
10|
FDDJ
F[C1 O
0O
][
pus
o o J‘

DO alarm display LED (red) CA105

As seen from A in figure at left. (Common to

A03B-0823-C014 and A03B-0823-C015)

——
———1
CA106
Connector /
terminal Use
board
number
CA105 Extension module connection
(to next-stage expansion module)
CA106 Extension module connection
(to previous-stage basic or extension
module)
T1 DO terminal board with aqua label
T2 DO terminal board with lime green label

Rotary switch

D AO03B—0823—C015

Connector /
terminal Use
board
number
CA105 Extension module connection
(to next-stage expansion module)
CA106 Extension module connection
(to previous-stage basic or extension
module)
T1 Analog input CH1 and CH2 terminal board
with yellow label
T2 Analog input CH3 and CH4 terminal board
with pink label

Rotary switch
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Extension module E A03B—0823—C016

A (See figure at right.) As seen from Ain figure at left.
e [ CA105 —
&
51 CAL06 | I—
T1 g 0|3
~ , DJ
o[l
8. Connector /
o|d terminal U
EJ board s¢€
o number
CA105 Extension module connection
%1 (to next-stage expansion module)
T2 —| oEd CA106 Extension module connection
.\ ) EJ (to previous-stage basic or extension
O module)
ST 1] T1 Analog output CH1 and CH2 terminal
E :g: board with lime green label
o T2 Analog output CH3 and CH4 terminal
g board with sky blue label
@
o o
L \Rotary switch

8.6.4 Installation

Mounting holes for screwing
Front view of the module Unit: mm

3h ih

- Os_ 2-m4

B
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Using a DIN rail for mounting
1) Method of mounting

T <4—Locking section

1) Place the hook of the module onto the top of the DIN rail.
2)  Push the module until it clicks into place.

NOTE
Ensure that the locking section is not left lowered.

2) Method of dismounting

ol U

_DIN rail

1
i
=
1

LW R R

LS
1) Lower the locking section with a flat-blade screwdriver.
2)  Pull the lower part of the module toward you.

NOTE
When dismounting the module, be careful not to damage the locking section by
applying an excessive force.
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8.6.5

Connection

8.6.5.1

Overall connection diagram

CNC
h ;
1/O Link FANUC 1/0 Link PN PN
JD51A Z| JD1B JD1A
1/0 Unit, etc.
PN PN | Power supply for load |
JD1B JD1A r:|
24 VDC power supply < < ~ W
. |: CP11 3 - > 16 DO points
@ | Basic module g _lm
o
L ] g
/] points
cable A L
o | Power supply for load |
Manual pulse (_ JA3 Extension module A
generator @ < With manual pulse = EI > 16 DO points
— generator S =
Manual pulse (/| CA106 _ooor = ﬂ——|MI
generator h Extension module B, C, D | £
— . g zl 24 D
Manual pulse Without manual pulse | 2 oints
generator < < CA105 generator S __IWI P
o | Power supply for load |
1
_|
r:n' = Relay, etc.
Inter-module cable ER 16 DO points
A (<:| K CA106 Extension rgf&iule B,C,D é N
K CA105 generator = FS— > points
| Power supply for load |
Inter-module
_|
cable A Extension module B, C, D| @
CAl06 | Without manual pulse | 3 . 16 DO points
8 —|
=~ oo
NOTE
1 Extension module C does not have DI points. Only the terminal blocks for DO,
T1 and T2, are available.
2 With extension module D, only the terminal blocks for analog input, T1 and T2,
are available.
3 With extension module E, only the terminal blocks for analog output, T1 and T2,
are available.
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8.6.5.2 Power connection

Supply power to the basic module from the CNC or an external 24 VDC regulated power supply.

24 VVDC power supply

Basic module Connected for input
CP11 .
ﬁ:or input :I I:Il I: Regulated
W W]
I n power supply
oV +24V 24Vbe
Tyco Electronics

1-178288-3 (housing) ) .
—u Make a selection matching

1-175218-5 (contact
Key arrangement ( ) the power supply used.

Recommended cable (for using external power): A02B-0124-K830
(5 m long, with an M3 terminal on the 24 V power supply side)

NOTE

1 Ensure that +24 V is supplied either when or before the power to the CNC is
turned on, and that +24 V is removed either when or after the power to the CNC
is turned off.

2 When turning off the power to the CNC control unit, be sure to turn off the power
to the terminal type 1/0 module and other slave I/O units connected via the 1/O
Link as well.
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8.6.5.3 Signal assignment on terminal blocks

Basic module, Extension modules A and B

- Assignment of signals for output
T1 (Label color: Light blue)  Label indication T2 (Label color: Yellow green) Label indication

1 DOCOMO \% 1 DOCOMO \%
2 Yn+0.0 0 2 Yn+0.1 1
3 ov 3 oV
4 Yn+0.2 2 4 Yn+0.3 3
5 Yn+0.4 4 5 Yn+0.5 5
6 oV 6 oV
7 Yn+0.6 6 7 Yn+0.7 7
8 DOCOM1 \% 8 DOCOM1 \Y
9 Yn+1.0 0 9 Yn+1.1 1
10 ov 10 ov
11 Yn+1.2 2 11 Yn+1.3 3
12 Yn+1.4 4 12 Yn+1.5 5
13 ov 13 ov
14 Yn+1.6 6 14 Yn+1.7 7
- Assignment of signals for input
T3 (Label color: Yellow) Label indication T4 (Label color: Pink) Label indication
1 DICOMO S 1 DICOMO S
2 Xm+0.0 0 2 Xm+0.1 1
3 Xm+0.2 2 3 Xm+0.3 3
4 Xm+0.4 4 4 Xm+0.5 5
5 Xm+0.6 6 5 Xm+0.7 7
6 DICOM1 C 6 DICOM1 C
7 Xm+1.0 0 7 Xm+1.1 1
8 Xm+1.2 2 8 Xm+1.3 3
9 Xm+1.4 4 9 Xm+1.5 5
10 Xm+1.6 6 10 Xm+1.7 7
11 DICOM1 C 11 DICOM1 C
12 Xm+2.0 0 12 Xm+2.1 1
13 Xm+2.2 2 13 Xm+2.3 3
14 Xm+2.4 4 14 Xm+2.5 5
15 Xm+2.6 6 15 Xm+2.7 7
- Terminal block specification
Terminal block Terminal block specification on Remarks
name cable side
T1 Weidmuller BLZF3.5/14F Each of terminal blocks T1 and T2 has a different color
T2 assigned by the label attached to the main unit
T3 Weidmuller BLZF3.5/15F Each of terminal blocks T3 and T4 has a different color
T4 assigned by the label attached to the main unit
NOTE
The terminal blocks on the cable side are shipped with the terminal type I/0O
module.
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Extension module C
- Assignment of signals for output

T1 (Label color: Light blue) Label indication

1 | Docomo Y
2| yn+0.0 0
3 0V-0
4| ynto1 1
5| yn0.2 2
6 0Vv-0
7| yn+os3 3
8 | Docom1 Y
9|  vyno4 4
10 0V-1
11| Yn+05 5
12| Yn+06 6
13 0V-1
14| Y+ 7

- Terminal block specification

T2 (Label color: Yellow green) Label indication

1 [ pocomz Y
2 Yn+1.0 0

3 V-2
4| yne1a 1

5 Yn+1.2 2

6 0V-2
7| vneLs 3

8

9 | pocowms Y
10| yn+14 4
1 0V-3
12| yn+ls 5
13| vn+l6 6
14 0v-3 H
15 Yn+1.7 7

Terminal block name

Terminal block specification on cable side

T1

Weidmuller BLZF3.5/14F

T2

Weidmuller BLZF3.5/15F

Extension module D

- Assignment of signals for analog input

T1 (Label color: Yellow) Label indication

1 IMPO J

2 INPO +
3 INMO -

4|  como
5 FGOI F
6 FG0O F
=

8 IMPL J

9 INP1 +
10 INM1 -
11 coMm1
12 FG1I F
13 FG10 F
14

- Terminal block specification

T2 (Label color: Pink)

Label indication

1 IMP2 J

2 INP2 +

3 INM2 i

4 com2
5 FG2I F
6 FG20 F
=

8 IMP3 J

9 INP3 +
10 INM3 ;
11 COM3
12 FG3I F
13 FG30 F
14

15

Terminal block name Terminal block specification on cable side
T1 Weidmuller BLZF3.5/14F
T2 Weidmuller BLZF3.5/15F
NOTE
The terminal blocks on the cable side are shipped with the terminal type 1/0
module.
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Extension module E

- Assignment of signals for analog output
T1 (Label color: Yellow green) Label indication T2 (Label color: Light blue)

Label indication

1 VP1 A 1 VP3 A
2 VN1 B 2 VN3 B
3 3
4 IP1 C 4 IP3 C
5 IN1 D 5 IN3 D)
6 6
7 7
8 VP2 E 8 VP4 E
9 VN2 F 9 VN4 F
10 10
11 IP2 €] 11 IP4 G
12 IN2 H 12 IN4 H
13 13
14 14

15

- Terminal block specification

Terminal block name

Terminal block specification on cable side

T1

Weidmuller BLZF3.5/14F

T2

Weidmuller BLZF3.5/15F

NOTE

module.

The terminal blocks on the cable side are shipped with the terminal type 1/0
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8.6.5.4 DI/DO connection

Basic module, Extension modules A and B
DI connection (When sink type input is selected in Xm+0.0 to Xm+0.7.)

Indication on terminal block label Inside module
A common voltage can be selecte%rmin;Jll block and pin No. ) AFidress number
In case of sink type input. 1 Terminal name Bit number
S OT3-1 DICOMO
[—S OT4-1 DICOMO Xm+0.0
_ M 0 OT3-2 —— Xm+0.0
1 OT4-2 Xm+0.1 Input circuit 0
2 OT3-3 —— Xm+0.2 .
3 OT43 Xm+0.3 Input pin M LED
4 OT3-4 ——— Xm+0.4 O o
5 OT4-4 Xm+0.5 ”
6 OT3-5 —— Xm+0.6 W
7 OT45 —— xm+0.7 DICOMO
cOT3-6 DICOM1
cOT3-11 DICOM1
cOT4-6 DICOM1
cOT4-11 DICOM1
0 OT3-7 Xm+1.0
10T4-7 Xm+1.1
20T3-8 Xm+1.2
3 OT4-8 Xm+1.3
40739 Xm+1.4 | I1 | Input circuit 1
50T4-9 Xm+1.5
6 OT3-10 Xm+1.6 Vral LED
7 OT4-10 Xm+1.7 O
0 OT3-12 Xm+2.0 Input pin
1 0OT4-12 Xm+2.1
2 OT3-13 ——Xm+2.2
3 OT4-13 Xm+2.3
4 OT3-14 ——Xm+2.4 ov
5 OT4-14 ——Xm+2.5
6 OT3-15 ——Xm+2.6
7 OT4-15 Xm+2.7
swichete. | | 2
D — | 24v
L M el : : O
! 2A I |
L[ CeP1L il ] Expansion connector
— OA2 : ,
| = ! (Connected to extension module)
+24V OV : ; O
DC24V Power 1 ov
supply | ov E : Control circuit
Fig.8.6.5.4 (a) DI connection of Basic module and Extension module A and B.
(When sink type input is selected in Xm+0.0 to Xm+0.7.)
NOTE

The circuitry enclosed in the dashed rectangle shown above is mounted on the
basic module only. In the case of an extension module, 24 V for DICOML1 is
supplied via the extension cable from the basic module or the extension module at
the preceding stage.

- 239 -



8.UNITS CONNECTED TO FANUC I/O Link i

B-64603EN/01

DI connection (When source type input

is selected in Xm+0.0 to Xm+0.7.)

Indication on terminal block label

A common voltage can be selected. \ Terminal block and pin No .
1 Terminal name

In case of source type input.

Inside module
Address number
rBit number

S OT3-1 DICOMO
L sOT41 ——picomo Xm+0.0
7. 0 OT3-2 Xm+0.0 [T0]
1 OT4-2 —— Xm+0.1 [T 0] Input circuit 0
2 OT3-3 —— Xm+0.2 [10] Input pin LED
3 OT4-3 —— Xm+0.3 [T0] M
4 OT3-4 —— Xm+0.4 10
5 OT4-4 =mm—— Xm+0.5 10
6 OT3-5 ——= Xm+0.6
7 OT45 —— xm+0.7 DICOMO
O
cOT3-6 DICOM1
cOT3-11 DICOM1
cOT4-6 DICOM1
cOT4-11 DICOM1
0 OT3-7 Xm+1.0
1 0T4-7 Xm+1.1
20T13-8 Xm+1.2
30T4-8 Xm+1.3
4 OT3-9 Xm+1.4 -Il Input circuit 1
50T4-9 Xm+1.5
6 OT3-10 Xm+1.6 /% LED
7 OT4-10 Xm+1.7 O
0 OT3-12 Xm+2.0 Input pin
1 OT4-12 Xm+2.1
2 OT3-13 Xm+2.2
3 OT4-13 ——Xm+2.3
4 0OT3-14 Xm+2.4 ov
5 OT4-14 ——Xm+2.5
6 OT3-15 Xm+2.6
7 OT4-15 Xm+2.7
swichete. || 2y
[ | 24V
L\ = oAl : : O
! 2A |
H CP11 il 1 Expansion connector
; OA2 : _
| 1 = ! (Connected to extension module)
+24V 0V O
DC24V Power i 1 E ov
supply i ov E : Control circuit
Fig.8.6.5.4 (b) DI connection of Basic module and Extension module A and B.
(When source type input is selected in Xm+0.0 to Xm+0.7.)
NOTE

preceding stage.

The circuitry enclosed in the dashed rectangle shown above is mounted on the
basic module only. In case of an extension module, 24 V for DICOML is supplied
via the extension cable from the basic module or the extension module at the
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NOTE
As listed in the table below, Xm+0.0 through Xm+0.7 are DI terminals for which a
common voltage can be selected. That is, by connecting DICOMO (T3-1 and T4-1
pins) to +24 V, a DI signal can be input with its logical state reversed. If, however,
a cable is connected to ground, it has the same effect as inputting an ON state DI
signal. From the safety viewpoint, the connection of DICOMO (T3-1 and T4-1
pins) to 0 V is recommended wherever possible.

For the unconnected pins at the addresses for which the common voltage is fixed
(from Xm+1.0 to Xm+1.7 and from Xm+2.0 to Xm+2.7), the input is “0”. For the
unconnected terminals at the addresses for which a common voltage can be
selected (from Xm+0.0 to Xm+0.7), the input is “0” when DICOMO (T3-1 and T4-1
pins) is connected to 0 V or “1” when it is connected to +24. Connect DICOMO
when used. When addresses from Xm+0.0 to Xm+0.7 are not used, connect
DICOMO to the 0 V power supply.

Common voltage for the basic module, and extension modules A and B

Address Common voltage
Xm Can externally be selected with DICOMO.
Xm+1 Cannot be selected.
Xm+2 Cannot be selected.
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DO connection

Indication on terminal I Inside module
block label «_Terminal b.lock and pin NO. Terminal name
A v OT1-1 DOCOMO
l V OT2-1 =— DOCOMO
+ 0 OT1-2 Yn+0.0
1 OT2-2 Yn+0.1
Regulated power 2 OT1-4 Yn+0.2
supply for load 3 OT2-4 Yn+0.3
— 4 OT1-5 Yn+0.4 Address number
5 OT2-5 Yn+0.5 Bit number
6 OT1-7 Yn+0.6 r
7 OT2-7 Yn+0.7
G OT1-3 oV Yn+0.0
G OT2-3 ov
G OT1-6 ov
G OT2-6 oV
vV (g'rl-g — DOCOM1
! VOT2-8 —— DOCOM1
+ 00T1-9 Yn+1.0 : Output circuit
Regulated power 1 OT2:9 vn+ll DOCOMO Of ow
supply for load 2 OT1-11 Yn+1.2 y
30T12-11 Yn+1.3
- 4 OT1-12 Yn+1.4 DOCOM1 Internal
5 OT2-12 Yn+1.5 Output pin circuit
6 OT1-14 Yn+1.6
7 OT2-14 Yn+1.7 LED Y
G OT1-10 oV
G OT2-10 ov ov
GOT1-13 ov
: Load G OT2-13 ov
L
Fig.8.6.5.4 (c) DO connection of Basic module and Extension module A and B.
/A CAUTION
Be sure to connect the 0 V signal from the regulated power supply for load to the 0
V terminal (with label indication "G") of the module. Otherwise, a load error can
OCCur.
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Extension module C

Inside module
Indication on
terminal block label
Terminal block and pin No. ~ Terminal name
vy OT1-1 —— DOCOMO
+ 0 OT1-2 ——— Yn+0.0 0] o
Regulated power| 1 OT1-4 ——— ¥n+0.1 m 1
supply for load 2 OT1-5 = Yn+0.2 m Q
Address number
T1-7 =———— Yn+0.3
- 30 m Bit number
G OT1-3 0oVv-0 ]
G OT1-6 oVv-0 ¥Yn+0.0
|
v OT1-8 DOCOM1
+ 4 OT1-9 Yn+0.4 E S
Regulated power| 5 OT1-11 Yn+0.5 m o
supply for load 6 OT1-12 Yn+0.6 m Q
— 7 OT1-14 Yn+0.7 m
G OT1-10 ov-1
G OT1-13 ov-1
v OT2-1 = DOCOM2
+ 0 OT2-2 —Yn+1.0 E o
Regulated power| 1 OT2-4 =—————Yn+1.1 E o
supply for load 2 OT2-5 = Yn+1.2 m )
— 3 OT2-7 =——— Yn+1.3 —|0
G OT2-3 oV-2
G OT2-6 ov-2
|
v OT2-9 DOCOM3 [O]: output circuit
+ 4 OT2-10 ——— Yn+1.4 —{O | { DOCOMn
Regulated power| 5 OT2-12 —— Yn+1.5 E ° |——In_te]m_€t’ll
supply for load 6 OT2-13 ————— Yn+1.6 E Output pin cremt 1’/
— 7 OT2-15 =———— Yn+1.7 =0 LED ¥
G OT2-11 oVv-3 OV-n
G OT2-14 oVv-3
n:0-3
: Load I
Fig.8.6.5.4 (d) DO connection of Extension module C.
/N\ CAUTION

Be sure to connect the 0 V signal from the regulated power supply for load to the 0
V terminal (with label indication "G") of the module. Otherwise, a load error can
occur.
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Extension module D

In the example of connection below, CH1 is used for voltage input, CH3 is used for current input, and

CH2 and CH4 are not used.

Inside module —————

Label indication |

; Terminal 250Q
F ltage input Terminal block No. name
or vo
e CH1 J OT11 IMPO

Voltage +

)Cm + OT1-2 =—INPO
source — o= - OT1-3 ——INMO

GND:]; &= C OT1-4 ——COMO
__________ F OT1-5 —FGO| j 7;7

F OT1-6 —FG00O
|
NOTE 4 —
vored ,J OT1-8 IJMP1 J\/\/\I
/’ + OT1-9 =——INP1
NOTE 2 | . OT1-10 —INM1

]
I
CHZ ¢ OT1-11 —COML
\ F OT1-12=—FGll — ;7
NOTEL \ F OT1-13 ——FG10 —0
Internal
. \ OT1-14 2504 circuit
For current input -
CH3 l: J OT2-1 =——JMP2
Current + + OT2-2 =——|NP2
source — Om= - (OT2-3 = INM2

GND b= C OT2-4 ——COM2
I ————————— F OT2-5 ——FG2I :l ;7

F OT2-6 —FG20
?T2'7 250Q
NOTE 4 —_—
NOTE 3 /,J OT2-8 IMP3
/ + OT2-9 ——|NP3
1
- OT2-10 =——|NM3

c OT2-11 =——COM3
\\ F OT2-12 ——FG3I ;;7
\ F OT2-13 ——FG30 :,
OT2-14

OT2-15

Fig.8.6.5.4 (e) Analog input connection of Extension module D.

1

2
3

4

NOTE

When JMPn and INPn (n=0, 1, 2, 3) are connected with each other, the channel
becomes a current input channel.

For the connection cable, use a shielded twisted pair.

In the figure above, the shield is connected to FGnl for grounding to FGnO.
However, the shield may be directly connected to frame ground by using a cable
clamp without using FGnl and FGnO.

When a voltage source (current source) has a GND terminal as shown above,
connect COMn to the terminal. When no GND terminal is provided, connect
INMn and COMn with each other on the analog input module as indicated by the
dotted line. COMn of each channel is connected to the common analog ground
inside the module.
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Extension module E
In the example of connection below, CH1 is used for voltage input, CH3 is used for current input, and
CH2 and CH4 are not used.

Terminal Jz::i’r\‘ﬂ Label indication
CHl name / Load
VP1—-OTNB1-1 A —
| 10kQ or
DA more
converter [ 7;VN1*OTN81-2 B___|
I IP1-OTNB1-4 C N
7; INLI-OTNB1-5 D
CH2 VP2—OTNB1-8 E
DA |
converter ] 7FVN2—OTNBl-9 F
IP3—OTNB1-11 G
7; IN3—OTNB1-12 H
CH3 VvP3—OTNB2-1 A
DA I
converter [ VN3—OTNB2-2 B
77|; | Load
|P3_<IDTNBZ'4 400Q or less
7F IN3—OTNB2-5
CH4 I VP4—OTNB2-8 E -
DA |
converter [ 7;VN4*OTNBZ—9 F
4% IP4—OTNB2-11 G
7; INA—OTNB2-12 H

Fig.8.6.5.4 (f) Analog output connection of Extension module E.

/A\ CAUTION

1 For connection, use a shielded two-core twisted pair.

2 Ground the shield of the cable on the load side.

3 When another unit requiring a power supply is connected to this module, turn the
power to the basic module on first. If the power to the unit connected to this
module is turned on first, invalid output or malfunction may cause an accident.
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8.6.5.5 Manual pulse generator connection

Up to three manual pulse generators can be connected to extension module A.
For details, see Subsection 7.4.1.

8.6.5.6 Inter-module connection

The same inter-module connection method is applied to between the basic module and an extension
module and between extension modules. For inter-module connection, connect a 52-pin flat cable
connector to the expansion connectors CA105 and CA106 provided on each module as shown below. At
this time, connect all 52 pins, paying attention to the connector orientation.

Inter-module Inter-module Inter-module
cable A cable A cable A

Basic module Expansion module Expansion module Expansion module

| |
| |
| |
| |
| [ [ ' |
[ [ [ [ |
| I I I |
: H A, B, C,D,0rE H B, C,D,orE H B, C,D,orE :
| R 1 1 N
| ; N Ir_ |1 II L | | |
| [ 1] 1] 1] I
| Ly | [ 1] Y | ||
| T Y Y N
N N Ly L
‘ { :|‘ : :| '[ :| : :|
| | |
P N B R ' |I| L
|";""'.'l.|| -_.n[ I | Y | Wy | |
i k=R A Ll Ll
=== ] L L, oo
- __ =~ _ =) _ e s

<Cross sectional view>

Method of detachlng a connected cable

:

When detaching a connected cable from a module, release the lock by
pushing the latch of the connector on the cable side in the arrow directions
shown at the left.

R

- 246 -



B-64603EN/01 8.UNITS CONNECTED TO FANUC I/O Link i

8.6.5.7 Cable connection to a terminal block

(1) Insert a flat-blade screwdriver with a tip width of about 2.5 mm into a clamp of a terminal block to
open the fixing bracket.

\,‘ .

Screwdriver

Recommended screwdriver
Weidmuller
Product number: SDI 0.4X2.5X80

(2) Insert a cable with a ferrule terminal.

(3) Extract the screwdriver from the clamp to complete cabling.

NOTE
Do not pry the screwdriver in a clamp. Otherwise, the terminal block can be
damaged.
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8.6.5.8 Detaching a terminal block

A terminal block can be detached from the main module by loosening the mounting screws at the both
ends of the terminal block.

Mounting screw

\;,

Terminal block

Mounting screw

Tightening torque for the mounting screw: 0.4 Nm maximum
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8.6.5.9

Connection of the ground terminal

Ground the ground terminal of a basic module.

Ground terminal

250 series

Wire size

Cross-sectional area at least
2 mm? large

[FANILICE
LINK O

=0+ UA—y —|+UA—

8+ WX rl+WXq g+ Xy

RO0OO00O00O00O0a000rwe

10000000000000po000000000000004d
N (5 a6 BN > ~ @6 RN (B 56 R0 - 60 R -®6N

—  SIMR P~ v DR

HeEOODOOOOoO0O0o00eE

—EIEr IS T AN

0 1 A A

(=] o =g = O o =3
(NI N

[0 I T
(=1 ] =2 ) =R

HEOOO0D0000000dsY

oU0000000000000

TmﬁﬁﬂnfﬂughﬁuﬂuHHH!!I!I!!!HHHH

HeoooDooooooooodaY

J0000u000000000

Ground terminal
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8.6.6 Settings

8.6.6.1 Address map

Address allocation
For terminal type 1/0 module, 1/0 addresses are mapped as follows.

DI space map DO space map
Xmy Yny .
Xmy + 1 Basic module Slot 1 Y, + 1 Basic module Slot 1
Xmy + 2
Xm, Yn, .
Xmp + 1 Extension module 1 | Slot 2 Yny +1 Extension module 1 Slot 2
Xmy + 2
Xms Yns .
Xmz+1 Extension module 2 | Slot 3 Yng+1 Extension module 2| Slot 3
Xms + 2
Xmy Yn, .
Xmy+1 Extension module 3 | Slot 4 Yns+1 Extension module 3 | Slot 4
Xmy + 2
XMmpg  (For 1st MPG)
XMmpg + 1(For 2nd MPG) Extension module 1 | Slot MPG
XMmpg + 2(For 3rd MPG)

Xmg, Xmy, Xmg, Xmy, XMpypg, YN1, YNy, YNg, and Yn, indicate the start address at allocation.

Each module is treated as a slot and addresses are allocated for each module. When only the basic module
is used, allocate 3-byte DI addresses and 2-byte DO addresses to slot 1. When extension modules are
added, allocate 3-byte DI addresses and 2-byte DO addresses to slots 2, 3, and 4.

NOTE

1 Extension module A has an interface for three manual pulse generators. To use
manual pulse generators, allocate addresses to slot MPG. With this setting,
addresses can be allocated to the three manual pulse generators at a time
(addresses cannot be allocated individually to manual pulse generators). Do not
use the DI space with the ladder because the CNC processes the manual pulse
generator signals directly.

2 Extension modules C (2A output module) has no DI signals. However when a
DO error occurs, the DO alarm is transferred in the area at the DI address in
spite of connection to the I/O Link i. (With the I/O Link i, the DO alarm is not
transferred to the system relay (R or Z) area.) For this reason, it is necessary to
allocate addresses to the DI section of extension modules C.

3 Extension modules E (analog output module) have no DI signals. For connection
to the I/O Link i, it is not necessary to allocate addresses to the DI section of
extension modules E.
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8.6.6.2 Channel selection and A/D conversion data for extension
module D

<Channel selection>
With extension module D, which of the four analog input channels is to be the target of A/D conversion
must be determined with a PMC program. The DO points used for this selection are CHA and CHB
(two-byte occupied output points). These are mapped as indicated below.

Address in the module 7 6 5 4 3 2 1 0
Yn X X X X X X X X
Yn+l X X X X X X CHB CHA

Yn is the first address to which the analog input module is allocated.

By setting the values listed below to CHA and CHB, the corresponding channel is selected, and the A/D
conversion data of the channel and the data of the selected channel are written in the DI area. The
character X above represents an unused bit, so either 1 or 0 may be written in place of X.

CHB CHA Channel selected
0 0 Channel 1
0 1 Channel 2
1 0 Channel 3
1 1 Channel 4
<Address>

A/D conversion data of the channel selected by the above setting is output to two bytes of the three bytes
of DI (input signals) of the slot to which this module is allocated. The A/D conversion data output
addresses are as shown below, depending on where extension module D (analog input module) is installed.

NOTE
Be sure to allocate the start address of the slot as shown below, according to
where the extension module D is installed:
When connected to extension module 1 (slot 2):
Xm, must always be allocated at an odd-numbered address.
When connected to extension module 2 (slot 3):
Xm3 must always be allocated at an even-numbered address.
When connected to extension module 3 (slot 4):
Xm, must always be allocated at an odd-numbered address.

e  When extension module D (analog input module) is installed in extension module 1 (slot 2)

Address 7 6 5 4 3 2 1 0
Xmjy(odd-numbered address) Undefined
Xmy+1(even-numbered address)| D07 D06 D05 D04 D03 D02 D01 D00
Xmy+2(odd-numbered address) 0 0 CHB CHA D11 D10 D09 D08

Xm;, is the start address of slot 2.

e  When extension module D (analog input module) is installed in extension module 2 (slot 3)

Address 7 6 5 4 3 2 1 0
Xmg(even-numbered address)| D07 D06 D05 D04 D03 D02 D01 D00
Xmz+1(odd-numbered address) 0 0 CHB CHA D11 D10 D09 D08
Xmz+2(even-numbered address) Undefined

Xmjs is the start address of slot 3.
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o  When extension module D (analog input module) is installed in extension module 3 (slot 4)

Address 7 6 5 4 3 2 1 0
Xmy(odd-numbered address) Undefined
Xmg+1l(even-numbered address)| DO7 D06 D05 D04 D03 D02 D01 D00
Xmy+2(odd-numbered address) 0 0 CHB CHA D11 D10 D09 D08

Xmy is the start address of slot 4.

< A/D conversion data>
A/D conversion data for the selected channel is output to the above address as 12-bit data in the following
format.

Address in the module D 7 6 5 4 3 2 1 0
Xm| D07 D06 D05 D04 D03 D02 D01 D00
Xm+1 0 0 CHB CHA D11 D10 D09 D08

Xm is the first address to which extension module D is allocated.

D00 to D11 represent 12-bit digital output data (complement representation). DOO corresponds to
weighting of 2° and D11 corresponds to that of -2'*. That is, D11 is a sign bit represented as a two’s
complement.(Refer to following table.)

Digital data Analog data
Decimal | Hexadecimal Binary (D11~D00) Voltage input Current input
2047 7FFh 0111 1111 1111 Outside of the
2001 7D1h 0111 1101 0001 | specification range Outside of the
2000 7DO0h 0111 1101 0000 0V specification range
1999 7CFh 0111 1100 1111 9.995V
1001 3EQ9h 0011 1110 1001 5.005V
1000 3E8h 0011 1110 1000 5V 20mA
999 3E7h 0011 1110 0111 4.995V 19.98mA
2 002h 0000 0000 0010 10mv 40UA
1 001h 0000 0000 0001 5mvV 20uA
0 000h 0000 0000 0000 oV OmA
-1 FFFh 1111 1111 1111 -5mV -20uA
2 FFEh 1111 1111 1110 -10mV -40uA
-999 C19h 1100 0001 1001 -4.995V -19.98mA
-1000 C18h 1100 0001 1000 -5V -20mA
-1001 C17h 1100 0001 0111 -5.005V
-1999 831h 1000 0011 0001 -9.995V outside of th
-2000 830h | 1000 0011 0000 -10v Spec‘?ffc'aﬁo?] raﬁge
-2001 82Fh 1000 0010 1111 Outside of the
-2048 800h 1000 0000 0000 specification range

CHA and CHB represent the channel of which data is converted. This means that when the two bytes
above are read with a ladder program, the A-D converted data of the input channel represented by CHA
and CHB can be read from D11 to DQO.

NOTE
When two-byte digital output addresses are to be referenced with a ladder
program, a read must always be performed word-by-word (16 bits).
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8.6.6.3 Channel selection and D/A conversion data for extension
module E

<Channel selection>

Extension module E has four analog output channels. Which of the four analog output channels is to be
output must be determined with a ladder program. CHA and CHB, which are used to select a channel, are
allocated in the DO address area for the module as shown below.

Address in the module 7 6 5 4 3 2 1 0
Yn (even-numbered address) D07 D06 D05 D04 D03 D02 D01 D00
Yn+1 (odd-numbered address) CHB CHA 0 0 D11 D10 D09 D08

Yn is the start address of the extension module E connected to this module.

By setting the values listed below to CHA and CHB, the corresponding channel is selected.

CHB CHA Channel selected
0 0 Channel 1
0 1 Channel 2
1 0 Channel 3
1 1 Channel 4

< D/A conversion data>
By writing 12-bit digital data in DOO to D11 in the above address map, desired voltage and current are
output.D11 is a sign bit represented as a two’s complement. (Refer to following table.)

Digital data Analog data
Decimal Hexadecimal Binary (D11~D00) Voltage output Current output
2047 7FFh 0111 1111 1111 Outside of the
2001 7D1h 0111 1101 0001 | specification range Outside of the
2000 7DO0h 0111 1101 0000 0V specification range
1999 7CFh 0111 1100 1111 9.995V
1001 3EQ9h 0011 1110 1001 5.005V
1000 3E8h 0011 1110 1000 5V 20mA
999 3E7h 0011 1110 0111 4.995V 19.98mA
002h 0000 0000 0010 10mv 40uA
1 001h 0000 0000 0001 5mvV 20uA
000h 0000 0000 0000 oV OmA
-1 FFFh 1111 1111 1111 -5mV
2 FFEh 1111 1111 1110 -10mv
-1999 831h 1000 0011 0001 -9.995V Outside of the
-2000 830h 1000 0011 0000 -10V specification range
-2001 82Fh 1000 0010 1111 Outside of the
-2048 800h 1000 0000 0000 | specification range
NOTE

1 When an extension module E is used, be sure to allocate the start address of the
slot which assigned the extension module E at an even-numbered address.
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NOTE

1 Be sure to write the target data for D-A conversion with a PMC program
word-by-word (16 bits).

2 The output value of each channel is held until another data is written in that
channel.

3 Multiple channels cannot be selected within the same ladder scan period.
After selecting a channel, wait at least the ladder scan period before selecting
another channel.

DO alarm detection

The DO driver of the basic module and extension modules A, B, and C is capable of detecting an
overcurrent and measuring its own temperature. If an accident, such as connecting the cable to ground,
causes an abnormal increase in the load current or in the driver temperature, a protection circuit, which is
provided for each DO driver, is activated and keeps the DO signal in the OFF state until the cause of the
problem is eliminated. Even if this occurs, the CNC and 1/O module continue operating without entering
the alarm status, but the PMC is notified of the location of the error detected by the DO driver. This
information can be checked on the PMC status screen or alarm processing can be performed in advance
using a ladder to help error check and recovery.

Eliminate a cause after checking the location of the detected error.

Basic module, Extension module A and B

A DO error such as a ground fault is detected for each signal. This DO error is transferred to the PMC
system relay area as a status alarm. The following table lists system relay area information and
corresponding DO data related to a status alarm. When an alarm data bit is set to “1”, the DO driver
corresponding to the bit detects an error. Also see Subsection 7.3.3, “Status Alarm”.

Information output to the system relay area and corresponding location where an error occurred

Information output to the system relay area
Alarm
information .
Type| GPOUP | PMC | Slot ! numbe'r Y address Faulty location
number ath | number DO address
! P u (Intra-slot byte ( )
address)
1 0 Yn, Oth byte DO of Basic module
1 Yn;+1 1st byte DO of Basic module
5 0 Yn, Oth byte DO of Extension modulel
0 0t023 |1105,9 1 Yn,+1 1st byte DO of Extens?on modulel
3 0 Yng Oth byte DO of Extension module2
1 Ynz+1 1st byte DO of Extension module2
4 0 Yn, Oth byte DO of Extension module3
1 Yn,+1 1st byte DO of Extension module3

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yny, Yn,, Yns and Yn, indicate the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0

DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | faultat bit 6 | faultat bit5 | fault at bit4 | fault at bit 3 | faultat bit 2 | faultat bit 1 | fault at bit O
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Extension module C

With extension module C, a DO error such as a ground fault is detected for each signal. The DO error is

input not in the PMC system relay area, but in the area at the DI address listed in the table below.

e DO alarm bit addresses when extension module C is allocated as extension modules 1 to 3 (0: No DO
alarm issued, 1: DO alarm issued).

Bit
Address 7 6 5 4 3 2 1 0 Module
Xmy Bit7of | Bit6of | Bit50of | Bit4of | Bit3of | Bit2of | Bitlof | BitO of
Yn, Yn, Yn, Yn, Yn, Yn, Yn, Yn, DO alarm on
Xmy+1 Bit7of | Bit6of | Bit5of | Bit4of | Bit3of | Bit2of | Bitlof | BitO of extension
Yn;+1 Yn;+1 Yn;+1 Yn;+1 Yn;+1 Yn;+1 Yn;+1 Yn;+1 module 1
Xm, Bit7of | Bit6of | Bit50of | Bit4of | Bit3of | Bit2of | Bitlof | BitO of
Yn, Yn, Yn, Yn, Yn, Yn, Yn, Yn, DO alarm on
Xmy+1 Bit7of | Bit6of | Bit5of | Bit4of | Bit3of | Bit2of | Bitlof | BitO of extension
Yn,+1 Yn,+1 Yn,+1 Yn,+1 Yn,+1 Yn,+1 Yn,+1 Yn,+1 module 2
Xmz Bit7of | Bit6of | Bit50of | Bit4of | Bit3of | Bit2of | Bitlof | BitO of
Yns Yns Yns Yns Yns Yns Yns Yns DO alarm on
Xms+1 Bit7of | Bit6of | Bit5of | Bit4of | Bit3of | Bit2of | Bitlof | BitO of extension
Yng+1 Yns+1 Yns+1 Yns+1 Yns+1 Yng+1 Yns+1 Yns+1 module 3

How to view the table above
DO alarm data assigned to bit 5 of address Yn;+1 is written to bit 5 of Xm;+1.

States when the protection function is activated in extension module C
The following table lists the DO output and alarm data states when a DO error occurs in extension
module C and the protection function is activated.

PMC Module DO .DO. sta}te DO alarm
State output output indication LED (red) Alarm data
P P LED (green)
. 0 OFF Turned off Turned off 0
Normal operation
1 ON Turned on Turned off 0
Overheat protection 0 OFF Turned off Turned off 0
function operation 1 OFF Turned off Turned on 1
Over voltage protection 0 OFF Turned off Turned off 0
function operation 1 OFF Turned off Turned off 0
. . . 0 OFF Turned off Turned off 0
Disconnection detection
1 ON Turned on Turned on 1

NOTE

1 If the overheat protection function or over voltage protection function among the
protection functions above is activated, the DO bit is kept OFF until the cause is
eliminated. When the cause is eliminated, the DO bit is set to ON without
restarting the system.

2 Disconnection detection is performed by monitoring, with an output element in
the module, the current flowing through a load when DO output is ON. When the
detected current value is about 200 mA or less, disconnection detection is
assumed. So, when a device (such as an LED) with a small load current is
connected, the DO alarm state results, assuming disconnection detection. Unlike
the other protection functions, however, this function does not turn off DO output.
If a connection is reactivated after the state of disconnection is once set,
disconnection detection is canceled without restarting the system.
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NOTE

3 When the ratings current value of the load is larger than the disconnection
detection current value, and the rise time of the current that flows to the
connected load (such as an solenoid) is late, the disconnection detection
function might work. For that case, the disconnection detecting function when
DO output is ON can be evaded by programming it to refer to DO alarm
allocated to DI after the fixed time has passed since DO was turned on.

8.6.6.4  Setting the rotary switch

NOTE
In the description in this subsection, slots are applicable only for the 1/0 Link i.

By changing the setting (rotary switch) for the extension modules, connections can be made by omitting
some extension modules (slots). Use the same setting method as for /O modules for connector panel. For
details, see Subsection 8.2.11.

Location of the rotary switch
As shown below, the control (rotary switch) is located on an extension module. To change the setting, turn
the switch with a flat-bladed screwdriver with a tip width of about 2.5 mm.
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Standard setting
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8.6.7 Others

8.6.7.1 Method of common pin expansion

Additional common pins can be provided by mounting (screwing) a commercially available terminal block
on the top cover of an extension module.
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Commercial
terminal block

Examples of commercial terminal blocks

Manufacturer Model Maximum number of poles
WAGO 869 series 12
Weidmuller ZDUB2.5 series 10
OSADA TWM10B series 14

For details of the terminal blocks, contact the respective manufacturers.
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38

Mounting dimensions of a commercial terminal block

Unit: mm

NOTE

To fasten a terminal block, use M3 tap screws not longer than 10 mm.
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8.6.7.2 Parallel DO (output signal) connection

Basic module, Extension modules A and B
With the basic module and extension modules A and B, a DO load current two times larger can be
obtained by connecting DO points in parallel and exercising ON/OFF control at the same time in the
sequence as shown below. Namely, the maximum load current per DO point is 200 mA, but 400 mA can
be obtained by connecting two DO points in parallel and turning on the two DO points at the same time. In
this case, however, the leakage current is also doubled up to 40 pA when the DO points are turned off.

Terminal type 1/0O module
DOCOM
"_C)ﬁ ’7
+24V ov
+24 stabilized power
supply
I
| A
DV
I —
DV
{__C\%
ov

NOTE
1 Be sure to connect the bit at the same address for parallel connection. Three or

more signals cannot be connected in parallel.
2 Extension module C does not allow parallel DO connection.
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8.7

I/O Link CONNECTION UNIT

The 1/0 Link connection unit connects 1/O Link i master devices such as CNCs via an 1/O Link to enable
the transfer of DI/DO data between 1/0 Link master devices on different systems.

8.7.1 Overview

System A System B
I/O Link master VO Link i /O Link connection unit /O Linki I/O Link master
|
l
IO Link ] /O Link
JD51A ﬂ channel1 |}| channel2 E JDS1A
1
(JD1A) I : I (JD1A)
]
E JD1B1 : JD1B2 E”:)]—'
l
1
DI >:< DI
_ po {1 Do
/O Link
slave
E DA Az ﬂ |:>]_| Optical adapter
IO Link
slave

JD1B [

. ﬂ-: CP1 (IN) E CP2 (IN) L < e

Optical adapter
N\ N/
] ] - 44 [¢| o1
N/ |
1
24\ power supply 24V power supply

Specification of operation

1)
2)

3)
4)

5)

6)

7)

The 1/O Link connection unit has two channels of I/O Link slave interfaces.

The two /O Link slave channels can independently operate, and the power to each channel can also
turned on and off independently.

When both systems operate normally, DO data of one system is transferred as DI data to the other
system.

When either system stops (NOTE 1), DI data of the other system that is operating is automatically
set to all zeros.

When both systems normally operate, then either system stops (NOTE 1), it takes up to 200 ms until
DI data of the other system that is operating is automatically set to all zeros. During this period, DO
data immediately before that system stops is transferred as DI data.

When either system that has stopped starts operation, DI data is transferred after the 1/0O Link
communication is established.

If an alarm is issued due to a failure in the 1/0 Link connection unit itself, the I/O Link enters an
alarm state in both 1/0 Link channels.
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NOTE

1 The stopped state here means the status in which the power to the system is off
for adjustment or maintenance or that in which the I/O Link stops due to an error
in the 1/0 Link master device or another slave device.

2 The specification of operation does not guarantee that the system always
operates according to the specification. Therefore, for the signals related to
safety, configure a safety circuit outside the I/O Link connection unit.

8.7.2 Specification

Ordering information

Iltem Specification
I/O Link connection unit A02B-0333-C250
Fuse, 1A (one as a spare part) A03B-0815-K001

Installation conditions
(1) When installing the I/O Link connection unit, satisfy the CNC installation conditions.

(2) Install this unit on a vertical surface, and provide a space of at least 100 mm above and below the

unit. Do not place any device that generates a large amount of heat below this unit.

Power supply rating

Item Specification Remarks
Voltage 24VDC+10% +10% includes momentary variations and ripples.
Current 0.3A/channel When two or less optical adapters are connected
0.4A/channel When three or more optical adapters are connected
Heat output 7.5W When two or less optical adapters are connected
10W When three or more optical adapters are connected

I/O Link specification

Item Specification

Number of DI/DO data For each 1/O Link slave channel

items DI: Up to 256, DO: Up to 256

(The number of data items actually used varies depending on the amount of data
assigned in the 1/O Link master device.)

NOTE
Note the following points when assigning DI/DO data items to each channel:
e The number of DI data items assigned to channel 1 is the same as that of DO
data items assigned channel 2.
e The number of DO data items assigned to channel 1 is the same as that of DI
data items assigned to channel 2.
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External dimensions/weight

150 50
6 39 5
— T
[t
S
2- /45
q
Unit :mm
0 Weight:300g
w0
Connector layout
F1 (FUSE1) F2(FUSE2) CP1 (IN)
| | CP2 (IN)
= \% \% = i . P
[ ] H[} } F_l DD
QT M
— JD1B1
] 1C <K ID1AT
it b I ICH
- JD1B2
] IC <%
it HHHHHHHHBHHBHBHB — - JD1A2
] 1C <6
O ——
................... - ~uuduuuuduuuuy o
| I = | p
p——
GND
Connector number and fuse number Purpose
CP1 (IN) 24VDC power input (channel 1)
CP2 (IN) 24VDC power input (channel 2)
JD1B1, JD1A1 I/O Link interface (channel 1)
JD1B2, JD1A2 I/O Link interface (channel 2)
GND Ground terminal for signals
F1 (FUSE1) Fuse for channel 1
F2 (FUSE2) Fuse for channel 2
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8.7.3 Installation

Mounting hole for screwing

38

0D

Front view of the unit

Unit: mm

78

NOTE

1 A screwdriver is inserted on a slant to mount and dismount the unit, so that a
sufficient maintenance space is required on both sides of the unit. When the
front face of an adjacent unit is flush with the front face of the unit or is recessed,
provide a clearance of about 20 mm from the adjacent unit. When the front face
of an adjacent unit is more projected toward you than the front face of the unit,
provide a clearance of about 70 mm from the adjacent unit.

2 When the unit is to be installed near a side plane of the cabinet, provide a
clearance of about 70 mm between the unit and the side plane of the cabinet.
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10

70

Unit: mm

H \ 3[s)ali]ulv]as]uje]v} JH

View from top
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Using a DIN rail for mounting

Method of mounting

DIN rail

Method of dismounting

nnooosson

IT D

@ DIN rail
JUUutuuuuuooooooo D/

I

o
C
{
0
C
C
C
E C

Method of mounting

1. Place the hook of the unit onto the top of the DIN rail.
2. Push the unit until it clicks into place.

Method of dismounting

1. Lower the locking section with a flat-blade screwdriver.
2. Pull the lower part of the unit toward you.

® = s = ®
na/l[l 000oa00
When the unit is ~~~~u~—~;~UDDGUDU [%/WNBH
installed on the DIN O
rail, do not pull up
the unit. HHHEHHEHEH

/\ CAUTION
When the unit is installed, be careful not to damage the lock by applying
excessive force.
When installing and removing the unit, hold the upper and lower ends of the unit
so that stress is not applied to the side (that surface with the slits) of the unit.
When the unit is installed on the DIN rail, do not pull up the unit. Pulling up the
unit may damage the case.
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8.7.4 Connection

8.7.4.1 1/0 Link connection

Sample connection

System A

I/0 Link master VO Link i

I/O Link connection unit

VO Linkii

plB
AR

/O Link

slave E

JD1B [>

JD1A ﬂ -:

i
1
VOLink |i| VOLink
channel1 |)| channel 2
1
|
JD1B1 : JD1B2
:
1
DI >:< DI
po {1 DO
JD1A1 JD1A2
CP1 (IN) CP2 (IN)

System B

I/O Link master

— K

b

ﬂ|>] | Optical adapter
/O Link

JD51A
(JD1A)

slave

L

—{[<

Optical adapter

?

?

24V power supply

24V powersupply

-

JD1B

JD1A

For details of I/O Link connection, see Section 7.2.

NOTE

adapter for connection.

1 A conventional I/O Link connection unit has an optical interface. This model has
electric interfaces only. When an optical interface is required, use an optical

2 To an electric interface on this unit, 5 V power is supplied for an optical adapter,
though it is not supplied for an optical adapter to an electric interface on a
conventional I/O Link connection unit.

3 When optical adapters are connected, the power supply rating of the 24 VV power
supply differs depending on the number of optical adapters connected to the 1/0
Link connection unit. For the power supply rating, see Subsection 8.7.2.
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8.7.4.2 Power connection

Supply the power required for operation of this unit to the connectors shown in the figure below, CP1(IN)
and CP2(IN).

Supplying the power to CP1(IN) operates the I/O Link of channel 1.

Supplying the power to CP2(IN) operates the I/O Link of channel 2.

CP1(IN)
1| +24V
24V power - < < 0
supply > 02 oV
03
CP2(IN)
o4y 01| +24V
power .
(I e

Recommended connector for cable :
A02B-0120-K324(Including the following connector housing and contacts)
(Housing: Tyco Electronics 1-178288-3)
(Contact: Tyco Electronics 1-175218-5)

Ground terminal for signals
Secure the ground line to the ground terminal (GND) for signals, which is located at the bottom of each
unit, with an M3 screw as shown in the figure below. Connect the ground line to the ground plate of the
cabinet.

]
)
)]
)
)]
)
)
)
)
)]
)
)]
)]
)]

pAll

O — —/)

I )] —
]

I ]

I )]

| )]

| ]

I ]

I ]

I )]

| ]

| ]

I ]

I ]

I ]

D
GND

To ground plate of cabinet

NOTE
The torque with which a screw is tightened is 0.5 N-m or less.
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8.8

CONNECTION TO MACHINE OPERATOR'S PANEL

8.8.1 Overview

0i-F can be using the following machine operator’s panel.

Standard machine operator’s panel main panel
The standard machine operator’s panel main panel is connected. It has 55 key switches and 55 LED
displays. All key tops are detachable.

Safety machine operator’s panel

The safety machine operator’s panel is connected. It has 55 key switches and 55 LED displays. All
key tops are detachable.

Moreover, all the key switches are dual contacts.

The general-purpose input signals of 8 pair are inputted into dual circuit.

By using dual check safety function (DCS function), the signal of the key switch and the

external dual input signal can use as the safety-related input signal.

Conforming with the safety standard like 1SO23125 or EN12417 is easy.

Safety machine operator’s panel type B

Safety machine operator’s panel type B has the same function as safety machine operator’s panel.
Width is the same 400mm as 15"LCD. It is designed so that it can be used combining
15"LCD.

It has 55 key switches, 55 LED displays, an emergency stop switch, a power ON/OFF
control switch, a feed rate override switch and a spindle override switch.

Safety machine operator’s panel,
30i-B/31i-B/32i-B Safety machine operator’s panel type B
PMC : 1/0 Link i PMC
| communication —{| Key switch External input signal
' circuit
|
|
| +24V
Cri eck ' Q
! - — DI I
! —||nput circuit ‘ﬂ'_—"
CNC | _J DCsPMC DI i
(DCSPMC) ] communication 4@4#
l circuit i
Next I/0 device

The standard machine operator’s panel main panel and safety machine operator’s panel can be use with
the following sub panel.

Sub panel AA, D

Sub panel AA and D are operator’s panels with a power ON/OFF switch, an emergency stop switch,
a program protect switch, a feed rate override switch and a spindle override switch.

The signal from each switch can be transmitted to the power magnetics cabinet via the main panel or
safety machine operator’s panel. ON-switch has a LED.

- 268 -



B-64603EN/01 8.UNITS CONNECTED TO FANUC I/O Link i AND FANUC /O Link

The following figure is the example of composition when using the standard machine operator’s panel
main panel or the safety machine operator’s panel.

290
€]
Mai |
// inpane
Safety machine
operator's panel
o
QN
(QV]
® |_— Sub panel AA
[€]
[©)
400
110 290
® [C)(€] [C]
- — MDI
° SUEEE @ |
) IEIII IEII IEE
= Jeloleiolinlyeoio iy
EEMHE =] [DEE | -
o . EEEE e —
: @ s HE E-L EER Lle] o
BWE e oy
o ® ®
W on Main panel
x '® m. /// .
n < Safety machine
{@) o operator's panel
“Dew ir
= [1]
® AN 06 ®
Sub panel D Unit=mm
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The following figure is the example of composition when using the safety machine operator’s panel type

B.
D
D 15"LCD
O ég////’////
O
O 2
- D 3
0
O
0
B o000 o0oo0oo o
o] (A _—MDI
BEE GEE |
(=] [alfw(elCalFrEv]Cul[1]ColFel LI 2
SEIEEEEURR G 0o EE0
IIIIIIEII I el FA |
BIEEE (0 /5 __ Safetymachine
f_llT][—IIT] [TIITII—] 4/m type B
[—llf_][—ﬂf—] rlrll—] ©
DI Gl |
CCCD) B
400 _
Unit = mm
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8.8.2 Total Connection Diagram

Standard machine operator’s panel main panel
CNC Standard MDI unit

E CNK2
E CNK1

MDI (CA55) EIB Main panel

VO Link, 1O Link if < CMe8 EI
(JD51A) JD1B e EI

< JD1A
JA3 EI anual pulse generatorl

Manual pulse generator |

} Generalpurpose DI/DO

Next I/O device

Manual pulse generator |

Pendant type manual
+24V powe,—- {|crs4(N) JA58 Eli pulse generator

+24V PO\Ner"— < CAB4(0UT) Sub panel AA or D

CMé5 EI (SAT)
CMé6 EI_ (SA2)
Power magnetics cabinet ( CA65 CM67 EI (SA3,SB1t03)

NOTE
Manual pulse generators cannot be connected to JA3 and JA58 simultaneously.

-271-



8.UNITS CONNECTED TO FANUC I/O Link i AND FANUC 1I/O Link B-64603EN/01

Safety machine operator’s panel
CNC Standard MDI unit

E CNK2
E CNK1

Safety machine operator’s panel

MDI (CA55) [>|[>

CM68;

>

I/0 Link i (JD51A) > j—'[ JD1B %
CM69

[

>

‘ '|: JD1A
CA157

Next I/O device

} General-purpose DI/DO

T

<

General-purpose DI

JA3 Manual pulse generator |

Manual pulse generator |

.

Manual pulse generator |

+24V Power —> {|casaqn)

+24V Power < CAB4(OUT) N
JA58

Pendant type
Manual pulse generator

LTJ

Sub panel AAor D

cmes | 87 (SA1)
[
cmes | 87 (SA2)
[
cmer |2 >|7 (SA3,SB1~3)

NOTE
Manual pulse generators cannot be connected to JA3 and JA58 simultaneously.
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Safety machine operator’s panel type B
CNC Standard MDI unit

E CNK2
E CNK1

MDI (CA55) ; > Safety machine operator’s
|~ | panel type B
cmes|> Sf
I/0 Link i (JD51A) > j—'[ JD1B —
CM69 > 87 General-purpose DI/DO
|: JD1A N
‘ l cwme7 |2 >|—
Next /0 device CA157 > 8—> General-purpose DI

Manual pulse generator |

JA3
+24V —VE CAB4(IN) Z

+24V E CAB4(0UT)

Manual pulse generator |

-

Manual pulse generator |

N Pendant type
JAS8 Z 87 Manual pulse generator
CM65 > 87
NN
cves |||
Feed rate override N
switch E >
Spindle override
switch > >
ESP switch (LV ESP circuit
ON/OFF switch Power ON/OFF circuit

|

NOTE
Manual pulse generators cannot be connected to JA3 and JA58 simultaneously.
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8.8.3 DI/DO Address Map

Standard machine operator’s panel main panel

DI space map DO space map
Xm1 Yn1 Matri tout
Xm1 + 1 General purpose Yn1+1 atrix outpu

. - signal
Xm1 + 2 input signal Yni+2
(key LED)
Xm1+3 Yn1+3 .
X 4 Yni+4 Including Slot 1
m1 nt general-purpose

Xm1+5 Slot 1 Yni+5 | 5utput signal
Xmi+ 6 Matrix input signal Yni+6
Xmi1 + 7 (ko Switzh) 9 Yn1+7
Xm1+8 y
Xm1 +9
Xm1 + 10
Xm1 + 11
XMppg  (for 1st MPG)
XMimpg + 1(for 2nd MPG) Magﬁg'rapt‘;'rse Slot MPG
XM moq + 2(for 3rd MPG) 9

Xmz1, Xmmpg, and Ynz1 indicate the start address at allocation.

For the main panel, allocate 12-byte DI addresses to slot 1 and 8-byte DO addresses to slot 1. The main
panel has an interface for three manual pulse generators. To use manual pulse generators, allocate
addresses to slot MPG. With this setting, addresses can be allocated to the three manual pulse generators at
a time (addresses cannot be allocated individually to manual pulse generators). Do not use the addresses
with the ladder because the CNC processes the manual pulse generator signals directly.

Safety machine operator’s panel, Safety machine operator’s panel type B

1st group (PMC DI/DO) address

DI space map DO space map
X1m Y1in
X1im + 1 General purpose Yin+1 | Matrix output
Xim + 2 input signal Yin+2 | signal
X1m+3 Yin+3 | (key LED) Slot-1
X1m+4 Yin+4 | Including
Xim+5 Slot-1 Yin +5 | general-purpose
Xim + 6 Matrix input signal | > Yin + 6 | output signal
Xim+7 (Key switch input Yin+7
Xim +8 signal of the 1st
X1im + 9 contact)
Xim + 10
Xim+ 11
X1Mmpg __ (for 1st MPG)
XiMimpg + 1(for 2nd MPG) MggﬁZ'rgt‘gfe SIot-MPG
X1Mmpg + 2(for 3rd MPG)

Xim, X1mmpg, and Y1n indicate the start address at allocation.
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2nd group (DCSPMC DI/DO) address

DI space map DO space map

Xom General purpose
input signal

Xom +1
Xem + 2
Xom +3 Matrix input signal | ¢\ 4
Xom + 4 (Key switch input
Xom +5 signal of the 2nd
Xom + 6 contact)
Xom +7
Xom + 8

X2m indicate the start address at allocation.

The safety machine operator’s panel and the safety machine operator’s panel type B allocated to two
continuous group of 1/0 Link 1. In 1/O Link 4, allocate 12-byte DI address and 8-byte DO address to slot-1
of 1st group as PMC DI/DO, and allocate 9-byte DI address to slot-1 of 2nd group as DCSPMC DiI.

The safety machine operator’s panel and the safety machine operator’s panel type B have an interface for
three manual pulse generators. To use manual pulse generators, allocate addresses to slot-MPG. With this
setting, addresses can be allocated to the three manual pulse generators at a time (addresses cannot be
allocated individually to manual pulse generators). Do not use the addresses with the ladder because the
CNC processes the manual pulse generator signals directly.
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8.8.4

B-64603EN/01

Each Connections

8.8.4.1 Pin assignment

Standard machine operator’s panel main panel

CAG64 (Power source CAB5 (Power magnetic cabinet)

A3 A2| OV [A1|+24V AO01 O BO1 O
B3 B2| 0OV |B1|+24V A02 O B02 O
Recommended connector for cable:; A03 = B03 P
Housing : Tyco Electronics 1-178288-3 (3 pins type) [ao4 R BO4 R
Contact : Tyco Electronics 1-175218-5 AO5 = BO5 =
A06 R B06 R6
CM67(ON/OFF, Program protect, ESP) AO7 R BO7 RS
EON EOFF A08 BOS
A09 B09
A10 B10

Recommended connector for cable:

*ESP ESPCMH1
Hirose electric : HIF3BA-20D-2.54R

A05 RGN 505 EGD

Recmmended connector fr cable:
Housing : Tyco Electronics 178289-5
Contact : Tyco Electronics 1-175218-5

CM®65 (General-purpose DI CM66 (General-purpose DI)

A01 BO1 A01 BO1

A02 B02| Xm+0.5 A02 B02| Xm+1.3
A03[ Xm+0.1 |BO3| Xm+0.3 A03| Xm+0.7 |BO3| Xm+1.1
A04[ +24V |B04| Xm+0.4 AO04[ +24V [BO4[ Xm+1.2
A05| Xm+0.2 |BO5| Xm+0.0 A05| Xm+1.0 |B05| Xm+0.6

Recommended connector for cable:

R tor for cable:
Hirose electric - HIF3BA-10D-2.54R ecommended connector for cable

Hirose electric : HIF3BA-10D-2.54R

CM68 (General-purpose DI/DO) CM69 (General-purpose DI/DO)

AO1| +24V [BO1| Xm+1.5 AO01| +24V |BO1| Xm+2.6
A02| Xm+1.6 [B02| Xm+1.7 A02| Xm+2.7 |B02| Xm+3.0
A03| Xm+2.0 [BO3| Xm+2.1 A03| Xm+3.1 |BO3| Xm+3.2
AO4| Xm+2.2 (BO4| Xm+2.3 A04| Xm+3.3 [B04| Xm+3.4
AO05| Xm+2.4 [BO5| Xm+2.5 AO05| Xm+3.5 |BO5| Xm+3.6
A06 RIS TR4 A06| Xm+3.7 [B06| DICOM
Ao REEHN 507 [RGT
AO08| Yn+5.3 [BO8| Yn+5.7 AO08| Yn+7.3 |B08| Yn+7.4
A09[ Yn+6.3 |B09| Yn+6.7 A09| Yn+7.5 |B09 | Yn+7.6
A10/ DOCOM |B10 ov A10|DOCOM|B10 ov
ecommended connector for cable:

Recommended connector for cable:

Housing : Tyco Electronics 178289-8
Contact : Tyco Electronics 1-175218-5

Housing : Tyco Electronics 178289-8
Contact : Tyco Electronics 1-175218-5
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JA3 (Manual pulse generator) JA58 (Pendant type manual pulse generator)
1 HA1 | 11 1 HA1 | 11 | Xm+1.5
2 HB1 | 12 oV 2 HB1 | 12 oV
3 HA2 |13 3 | Xm+2.2| 13 | Xm+1.6
4 HB2 | 14 oV 4 | Xm+2.3| 14 oV
5 HA3 | 15 5 | Xm+2.4| 15 | Xm+1.7
6 | HB3 |16 ov 6 [Xm+2.5| 16 oV
7 17 7 | Ynt5.3| 17 | Xm+2.0
8 18 | +5V 8 |[Xm+2.1| 18 | +5V
9 +5V |19 9 +5V | 19| +24V
10 20| +5V 10 | +24V | 20| +5V

Recommended connector for cable of JA3 and JA58
When the depth of the main panel is 60mm min.
Recommended connector for cable:
Hirose electric FI30-20S (Connector)
FI-20-CV7 (Case)
When the depth of the main panel is 80mm min.
Recommended connector for cable of JA3:
Hirose electric : FI40B-2015S (Connector)
FI-20-CV (Case)
Recommended connector for cable of JA58:
Honda : PCR-E20FA (Connector)
PCR-V20LA (Case)
Hirose electric : FI30-20S (Connector)
FI-20-CV2 (Case)
Fujitsu : FCN-247J020-G/E (Connector)
FCN-240C020-Y/S (Case)
Molex : 52622-2011 (Connector)
52624-2015 (Case)

NOTE
1 DI/DO pins and MPG signal pins (1 axis) in shaded by [ are in pairs. Main
panel has connector ‘JA58’ to connect the pendant-type MPG. In this connector,
there are Dls (9 points) used to selection of axes and multiplier, DO (1 point) for
LED, and signals for MPG (1 axis). These signals are in CM68 for
general-purpose DI/DO and JA3 for MPG too. Only one in each pair is usable.
2 Pins shaded by IE are used for the relay. There are two uses in these signals
as follows.
(1) When a sub panel is connected to the main panel, signals in CM67 from the
sub panel are out to CAGS5.
(2) Open pins (TR1-TR8) in CM68, CM69 for general-purpose DI/DO and CM67
for connection to the sub panel are connected directly to CA65.
These signals can be relayed to the power magnetic cabinet by using a flat
cable.

- 277 -



8.UNITS CONNECTED TO FANUC I/O Link i AND FANUC 1I/O Link

Safety machine operator’s panel, Safety machine operator’s panel type B

CA64 (Power source)

A3 A2| OV [A1]|+24V
B3 B2| 0V |B1|+24V
Recommended connector for cable:

Housing : Tyco Electronics 1-178288-3 (3 pins type)

Contact : Tyco Electronics 1-175218-5

CM67(General-purpose DI, Relay)

EON

EOFF
IV cowmi1 COM2

*ESP ESPCM1

TR1 TR2
Recommended connector for cable:
Housing : Tyco Electronics 178289-5
Contact : Tyco Electronics 1-175218-5

CM65 (General-purpose DI)
A01 BO1
A02 B02| X1m+0.5
A03| X1m+0.1 [BO3| X1m+0.3
A04| +24V [B0O4| X1m+0.4
A05| X1m+0.2 [BO5| X1m+0.0

Recommended connector for cable:
Hirose electric : HIF3BA-10D-2.54R

CM68 (General-purpose DI/DO, Relay)

A01| +24v [B01| Xim+1.5
A02|Xim+1.6 |B02| X1m+1.7

A03| X1m+2.0|B03| X1m+2.1

A04|Xim+2.2|B04| X1m+2.3

A05| Xim+2.4 |B05| X1m+2.5

IV  TR3 TR4

%  TR5 TR6
A08| Y1n+5.3 [B08| Y1n+5.7
A09| Y1n+6.3 [B09| Y1n+6.7
A10] pocom [B10]  ov

Recommended connector for cable:
Housing : Tyco Electronics 178289-8
Contact : Tyco Electronics 1-175218-5

CA157 (General-purpose DI, Relay)
EON EOFF

COM!1 COM2
*esp  [ERE] EsPcMm1

TR1 TR2

TR3 TR4

TR5 TR6
A07(X2m+0.0|B07| X2m+0.1
A08| X2m+0.2 |B08| X2m+0.3
AQ09| X2m+0.4 |BO9| X2m+0.5
A10|X2m+0.6 [B10| X2am+0.7
Recommended connector for cable:
Housing : Tyco Electronics 178289-8
Contact : Tyco Electronics 1-175218-5

CM66 (General-purpose DI)

A01 BO1
A02 BO2[ X1m+1.3
A03[ X1m+0.7 |B03| X1m+1.1
AO04[ +24V  |B04| X1m+1.2
A05[ X1m+1.0 |B05| X1m+0.6

Recommended connector for cable:
Hirose electric : HIF3BA-10D-2.54R

CMG69 (General-purpose DI/DO)
A01 +24V |BO1| X1m+2.6
A02 | X1m+2.7|B02| X1m+3.0
A03 | X1m+3.1(B03| X1m+3.2
A04 | X1m+3.3(B04| X1m+3.4
A05 | X1m+3.5(B05| X1m+3.6
A06 |X1m+3.7(B06( DICOM
A07 BO7
A08 | Y1n+7.3 [BO8| Y1n+7.4
AQ09 | Y1n+7.5 [BO9| Y1n+7.6
A10 |DOCOM (B10 ov

Recommended connector for cable:

Housing : Tyco Electronics 178289-8
Contact : Tyco Electronics 1-175218-5
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JA3 (Manual pulse generator) JAS58 (Pendant type manual pulse generator)
1 HA1 11 1 HA1 11 [ X1m+1.5
2 HB1 12 oV 2 HB1 12 ov
3 HA2 |13 3 | X1m+2.2[ 13 | X1m+1.6
4 HB2 |14 ov 4 | X1m+2.3[ 14 ov
5 HA3 |15 5 |X1m+2.4| 15 | X1m+1.7
6 HB3 | 16 ov 6 [X1m+2.5| 16 ov
7 17 7 |Y1n+5.3| 17 | X1m+2.0
8 18 +5V 8 |[Xim+2.1| 18 +5V
9 +5V_ [ 19 9 +5V 19 +24V
10 20 +5V 10 | +24V | 20 +5V

Recommended connector for cable of JA3 and JA58

When the depth of the safety machine operator’s panel or safety machine
operator’s panel type B is 50mm min.
Recommended connector for cable:
Hirose electric FI30-20S (Connector)
FI-20-CV7 (Case)
When the depth of the safety machine operator’s panel or safety machine
operator’s panel type B is 70mm min.
Recommended connector for cable of JA3:
Hirose electric : FI40B-2015S (Connector)
FI-20-CV (Case)
Recommended connector for cable of JA58:
Honda : PCR-E20FA (Connector)
PCR-V20LA (Case)
Hirose electric : FI30-20S (Connector)
F1-20-CV2 (Case)
Fujitsu : FCN-247J020-G/E (Connector)
FCN-240C020-Y/S (Case)
Molex : 52622-2011 (Connector)
52624-2015 (Case)

NOTE
1 DI/DO pins and MPG signal pins (1 axis) in shaded by = are in pairs. Safety
machine operator’s panel has connector ‘JA58’ to connect the pendant-type
MPG. In this connector, there are DlIs (9 points) used to selection of axes and
multiplier, DO (1 point) for LED, and signals for MPG (1 axis). These signals are
in CM68 for general-purpose DI/DO and JA3 for MPG too. Only one in each pair
is usable.
2 Pins shaded by mmm are used for the relay. There are two uses in these signals
as follows.
1) When a sub panel is connected to the safety machine operator’s panel,
signals in CM67 from the sub panel are out to CA157.
Safety machine operator’s panel type B is not used with sub panel. Use it for
the relay of the other signals.
2) Open pins (TR1-TR6) in CM68, CM69 for general-purpose DI/DO and CM67
for connection to the sub panel are connected directly to CA157.
These signals can be relayed to the power magnetic cabinet by wiring.
3 X1mis PMC DI. Y1n is PMC DO. X2m is DCSPMC DlI.
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8.8.4.2 Power supply connection

The power required for the operation of the machine operator's panel and for a general DI must be
supplied to connector CA64 (IN) in the following figure. Since the power input from CA64 (IN) is output
to CA64 (OUT) for easy branching, use the power from CA64 (OUT) when the power must be branched.

Up to 1.0 A can be supplied by branching.

CAB4(IN)

A1
+24VDC ;@ E A2 +(2)€/V

A3

CAB4(OUT)

+24VDC « @ E g; ’%‘LV

B3

NOTE
1 Both connectors CA64(IN) and CA64(OUT) are same specification. And there is

not indication of (IN) and (OUT) on the PCB.

2 Power supply for the machine operator’s panel must not turn off at operation. If
+24V is turned off at operation, CNC happen to get system alarm
(Communication alarm between CNC and machine operator’s panel). +24V for
operator’s panel must be supplied before or same time CNC power on.
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8.8.4.3 1/0 Link i connection

For 1/0 Link i connection, see Section 7.2.

8.8.4.4  Using the channel 2 of I/O Link i

The signal for two channels of 1/0 Link i is located at the connector of the machine operator’ panel.
The 2ch 1/O Link signal divider is connectable after the machine operator’s panel. When using only
channel 1, see Subsection 7.2.

Main board machine 2ch 1/0 Link signal
operator’s panel divider

sos1A [J[[F—1[] vo1s  Jo1a [J[F—][] sp448 JD1A-1(] |_>%aﬂzili1
[—s> Channel 2
so1a2l] VO Link i

Connection after the 2ch I/O Link signal divider is the
same as that for the I/O Link i.

Connection between the main board and machine operator’s panel

Main board Machine operator’s panel
JD51A JD1B
(PCR-E20MDK-SL-A) (PCR-E20MDK-SL-B, SLC4-125442-00)
1 SINT [ 11 oV 1] SIN1T [11] oV
2| *SIN1_ |12 ov 2 [ *sIN1 [12] ov
3 | SOUT1 |13 ov 3 [ soutt [13] ov
4 | *souT1 [14] ov jl_.E 4 [*SOUT1 [14] oV
5| SIN2 |15 ov > < 5] sIN2 [15] ov
6 | *SIN2 [16 6 [ *SIN2 [16
7 | sout2 [17 7 [ sout2 [17
8 | *SOUT2 | 18| (+5V) 8 |*souTt2[18| (+5V)
9 (+5v) |19 9| (+5v) [19
10 20| (+5V) 10 20| (+5V)
NOTE
1 Do not connect the +5 V terminals.

2 Do not connect any pin for which no signal is assigned.
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Cable connection between the main board and machine operator’s panel

Machine operator’s
Main board panel
JD51A fmmmmmmm e . JD1B
1 I
SIN1 T— VAN —31 souTH
*SIN1 —/3 : /\\—.—1 *SOUT1
SOUT1 7 + | > SIN1
*SOUT1 —/5 : /\\—.—7 *SIN1
SIN2 6 + | 8 SOuUT2
*SIN2 [5—F— /\\—|—5 *SOUT2
SOUT2 5 + : 3 SIN2
*SOUT2 —i—/ \—|— *SIN2
1 1
ov ov
12 1 12
ov T T ov
13 13
ov ov
14 1 I 14
ov 5T T ov
ov : : ov
t---- Shield '-_I'_-'
Ground plate
Recommended wire material: When the depth of the main panel is 80mm min,
ABBL-0001-0284#10P (#28AWG x 10 pairs) When the depth of the safety machine operator’'s panel or

safety machine operator’s panel type B is 70mm min.
When the depth of the main panel is 60mm min,

When the depth of the safety machine operator’s panel or Recommended connector for cable:
safety machine operator's panel type B is 50mm min. Honda : PCR-E20FA (Connector)
PCR-V20LA (Case)
Recommended connector for cable: Hirose electric : FI30-20S (Connector)
Hirose electric FI30-20S (Connector) ) FI-20-CV2 (Case)
FI-20-CV7 (Case) Fujitsu : FCN-247J020-G/E (Connector)

FCN-240C020-Y/S (Case)
Molex : 52622-2011 (Connector)
52624-2015 (Case)

Connection between the machine operator’s panel and 2ch I/O Link signal divider

Machine operator’s panel 2ch 1/O Link signal divider
JD1A JD44B
(PCR-E20MDK-SL-B, SLC4-125442-00) (PCR-E20MDT)

1 SINT |11 oV 1 SINT |11 oV
2| *SINT |12 oV 2| *SIN1 |12 oV
3 | SOUT1 |13 ov 3 | SOUT1 |13 ov
4 [*souTi 14| ov jE 4 [*sOuUT1 [14] oV
5| SIN2 |15 oV > > < < 5| SIN2 |15 oV
6| *SIN2 |16 6| *SIN2 |16

7 | SOUT2 |17 7 | SOUT2 |17

8 | *SOUT2 | 18] (+5V) 8 [*SOUT2 18| (+5V)
9| (+5V) [19 9| (+5V) [19

10 20| (+5V) 10 20| (+5V)

NOTE

1 The +5V terminals in parentheses are for supplying the power to an optical
adapter to be used for connection by an optical fiber cable. Do not connect the
+5 V terminals when using no optical adapter after the 2ch 1/O Link signal
divider.

2 Do not connect any pin for which no signal is assigned.
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Cable connection between the machine operator’s panel and 2ch I/O Link signal divider

Machine operator’s 2ch 1/O Link signal
panel divider
JD1A e mmmmmee o . JD44B
I
SIN1 H—s WA\ +—31 souTi
"SIN1 |5 : /\\—.—1 *SOUT1
SOUT1 7 + : > SIN1
*SOUT1 —/5 : /\\—.—7 *SIN1
SIN2 3 + . 8 SOUT2
*SIN2 [o—F— /\\—.—5 *SOUT2
SOUT2 5 | : 6 SIN2
*SOUT2 11—|—/ \—|7 *SIN2
ov 4 L ov
12 1 12
ov T ov
oV 13 | 13 oV
14 1 ' 14
ov T ov
15 | 15
ov 8 T ov
(+5V) 50 T — (+5V)
(+SV) g o] (+3V)
(+5V) . ; (+3V)
1
t-=--- Shield -]-_—'
Ground plate
* Do not connect the +5 V terminals when using no optical adapter.

When the depth of the main panel is 80mm min,
When the depth of the safety machine operator’s panel or
safety machine operator’s panel type B is 70mm min.

Recommended wire material:
A66L-0001-0284#10P (#28AWG x 10 pairs)

When the depth of the main panel is 60mm min, Recommended connector for cable:
When the depth of the safety machine operator’s panel or Honda : PCR-E20FA (Connector)
safety machine operator’s panel type B is 50mm min. PCR-V20LA (Case)
Hirose electric : FI30-20S (Connector)
Recommended connector for cable: . F1-20-CV2 (Case)
Hirose electric F130-20S (Connector) Fujitsu : FCN-247J020-G/E (Connector)
FI-20-CV7 (Case) FCN-240C020-Y/S (Case)
Molex : 52622-2011 (Connector)
Cable length 52624-2015 (Case)
Machine 2ch I/O Link signal divider 1/0O Unit

operator’s panel

JD1A ]DL—AD[ JD44B
L,
sota I jo1e

JD1A-2 D—‘

NOTE
The total of Lx and Lg must not exceed 10 m, where L, is the length of the cable
between connector JD1A on the machine operator’s panel and connector JD44B
on the 2ch I/O Link signal divider, and Lg is the length of the cable between
connector JD1A-1 or JD1A-2 on the 2ch I/O Link signal divider and connector
JD1B on the I/0 unit. When all cables are laid within the same cabinet, however,
a total cable length of up to 15 m is allowed.
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8.8.4.5 Emergency stop signal connection

Standard machine operator’s panel main panel, Safety machine operator’s panel

The signal from the emergency stop switch on the sub panel can be connected to the power magnetics
cabinet via the main panel or safety machine operator’s panel. (This signal is not sent to the CNC via the
1/0 Link).

In the sub panel AA and D, wirings had been connected to the connector form the emergency stop switch.
(1 contact) Then, connect this connector to CM67 in the main panel or safety machine operator’s panel.

Machine operator's panel

i liaimpanl Safey ~ 71 T TS o
| Subpanel AAD Imachine operator’s parel | | Power |
IEmergency stop switch ! PCB | I magnetics I
I(SB1) I 7 CAB5,| | I cabinet i
i | CM67 CA157] | ] i
i | [ i I

*ESP H * .
I A04 [I|A04 A03 [HESP *ESP I
i - ! ! i i
! i (2az0) . ! ! i
: i _ ESPCM1l.., : B804 B03 :ESPCM1I 124V !
. I ¥ . |
! / ! ! ! [
I Connector I I I i
L __. I .. I o -1

NOTE
When using two contacts of an emergency stop switch, Do wiring form an
emergency stop switch.

Safety machine operator’s panel type B

The safety machine operator’s panel type B does not have the wiring from emergency stop switch.
Do wiring from the emergency stop switch. The emergency stop switch on the safety machine
operator’s panel type B has 1 a-contact and 2 b-contacts.

As follows, input dual emergency stop signal into PMCDI and DCSPMCDI of the safety machine
operator’s panel type B. And monitor the emergency stop signal by DCS function.

Example of connection of emergency stop switch

Safety machine operator's panel type B

Emergency stop switch  (1a2b

gency stop ( ) P.C.B
i 1b(NC) ESP signal

|_\’\L o} :; X8.4 (PMCDI)
|
; o - []+24v
I 1b(NC) ESP signal =

|_\'\L 0 []x8.4 (DcsPmcDI)
}
; o []+24v
i 1a(NO)

.
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8.8.4.6

Power ON/OFF control signal connection

Standard machine operator’s panel main panel, Safety machine operator’s panel
The signal from the ON/OFF switch on the sub panel can be connected to the power magnetics cabinet via
the main panel or safety machine operator’s panel. (This signal is not sent to the CNC via the 1/O Link).

In the sub panel AA and D, wirings had been connected to the connector form the ON/OFF switch. (1
contact) Then, connect this connector to CM67 in the main panel or safety machine operator’s panel.

Machine operator's panel
I ! I Main parel, Safety I r
| Sub panel AA,D | | machine operator's panel | I Power
| I | PCB. i I magnetics
I ON switch (SB2) : ! " 8??27 i | cabinet
L e il L
| ! EON ! I .
|y 01| A0t AT | = EON
I 0_/1‘-& I | | |
C ' :

! Mo l i !
i AA i i i

LED*-J_---- -D_D.I.-.--|| | 1 |
! xi X2l I I !

ovmm=be e 1 cowmt l i

| ! A02|1| A02 A02 T —s— com
: OFF switch (SB3) : : [ :
i " wc | EOFF i ; i
: ! - Bo1[.| BO1 BO1 EOFF
| C NO | | | !
. ! ! i !
! I com | i ! !
[ ] Bo2| [ BO2 B02 i T I
| I ﬂ | | 1
| | | | 1
; Oy A :
L e . S 1 L ] !

1

NOTE
ON switch of Sub panel AA and D has 2 c-contacts and LED.
To make luminous of LED, the power supply of 24V+10% DC must be supplied

to X1 and X2 pin of ON switch.

(Circuit of LED part of ON switch built in the limitation current resistance.

Rated current of circuit of LED part is 10mA.)

2 OFF switch has 1 c-contact and no LED.
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Safety machine operator’s panel type B
The safety machine operator’s panel type B does not have the wiring from power ON/OFF control switch.
Do wiring from the power ON/OFF control switch.

Example of connection of Power ON/OFF control switch
P .

i Safety machine operator’s panel type B 1

1

i i
! ON switch :
1 1
i T Inc i
1 | 1
. —M%i : 0 EON
i [ i

| .
i C 1
. ¢ a
! ' L o LED
1 1
. 77 ;
1 i ° T o OV
; X1 X2 ;
i g o COM1
1 A . . !
, OFF switch (With a switch cover) ;
1 I I 1
: I NC ;
: ¢ _~no, L o EOFF
1 1
: : o COM2
1 1

NOTE

1 ON switch has 2 c-contacts and LED.
To make luminous of LED, the power supply of 24V+10% DC must be supplied
to X1 and X2 pin of ON switch.
(Circuit of LED part of ON switch built in the limitation current resistance.

Rated current of circuit of LED part is 10mA.)

2 OFF switch has 1 c-contact and no LED.

3 When fast on terminal is used, use 110 series, and conformity tab thickness
0.5mm. Wire size uses the cross-sectional area 0.2~0.5mm?.
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8.8.4.7 General-purpose DI signal connection

Standard machine operator’s panel main panel

Pin number
+24V
— CM68(A1),CMB9(A1),
Address number ¢ JA58(10),JA58(19)
Bit o
! SubpaneIAA,Di
J | CM65(A04) | D !
! 1
Xm+0.0 = CM65(B05) | Feedrate | |
- LRV | * (805 E override i
Xm+0.1 —AM,—T I CMB5(A03) ! [ | rotary switch | 1
RV * ; (SA1) :
Xm+0.2 A '*ij‘ ICMSS(AOS) | B i
L= ! |
Xm+0.3 = "-WV—I ICM65(BO3) | E !
(RV}I——1 : |
Xm+0.4 'W‘ \ a ICM65(BO4) ! C :
LY | . |
Xm+0.5 =) ! _ CMB5(B02) | G !
LY g | |
$-u . CM66(A04) | D i
| . !
Xm+0.6 = CM66(B05) ! Spindle |
m+ RV ® (B0S) ! A override i
Xm+0.7 v 'H/Wj_ ICMGG(AOS) | F rota(rsy:;v;tch i
Ly g |
1>—AN\,—T E E
I
Xm1.0 e _ CM66(A05) | B |
D—'\N\/—T ICM B : :
Xm+1.1 ,Wl o 66(B03) ! E |
— b | |
Xm+1.2 —— ICM66(804) I C !
RV * ; :
Xm1.3 e ‘HNVJ_ ICMGG(BOZ) | G !
LRV | . !
S I CM67(B03) | :
. |
Xm+1.4  —=— ~ ICM67(A03) 1 Program protect | |
RV ‘ ? : o2 i
i (SA3) :
|
- AR N —
CM68(B01)
Xm+1.5
‘ JA58(13)
Xm+1.6 CMB68(A02)
— {RV]]
‘ JA58(15)
CM68(B02)
Xm+1.7 - O%\ |
77]77_ +24V (Next page)
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B-64603EN/01

Address number

Bit

\L— Pin number +24V (Preceding page)

JA58(17)
CM68(A03)

JA58(8)
Xm+2.1 CM68(B03)
) JA58(3)
Xm+2.2 ] CM68(A04)
RV
! JA58(4)
Xm+2.3 CM68(B04)
' JA58(5)
Xm+2.4 CM68(A05)
. JA58(6)
Xm+2.5 CM68(B05)
RV
Xm+2.6 )
' RV ? CM69(B01)
Xm+2.7 1
' RV . CM69(A02)
LAV =2t
¢
77T
Xm0 . CM69(B02)
LY
Xmi3d —'WVJ_ CM69(A03)
i — CM69(B03)
32 RVl .
AV 1
Xm+3.3 - »'vvvj. CM69(A04)
A
Xm+3.4 - CM69(B04)
= [RV -
xmas 4w CM69(A0S5)
: RV .
— 1>—'\IWJ
Xm+36 o ~ CM69(B05)
i — e CM69(A06)
+3.7
RV * %Q
q
DICOM -] ICM69(BO€)

ov

/A\ CAUTION

An output DC voltage of +24 V at CM68 (A1), CM69 (A1), CM65 (A04), CM66
(A04), CM67 (B03), JA58 (10), and JAS8 (19) is for DI signals. Do not supply 24
VDC to these pins from the outside.

NOTE

1 Connection of Xm+0.0 to Xm+0.7, Xm+1.0 to Xm+1.4 shows when the Sub
panel AA or D is used.

2 As for sub panel AA and D, the wiring form the program protect switch is
connected to the connector. Connect this connector to CM67 in the main panel.
And wiring form rotary switches is connected to the connector. Connect this
connector to CM65, CM66 in the main panel.

3 JAS58 DI signals can be used as a signal for axis selection or multiplier setting
when a pendant type manual pulse generator is connected. Do not connect any
DI signal used for axis selection or multiplier setting to CM68.
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NOTE

4 Xm+3.0 to 3.7 have a common line that is possible to select the source/sink
type. If DICOM (CM69-B06pin) is connected to +24V, the DI signal logic is
negative. But in this connection, if the DI signal wires happen to drop the ground
level, the status of the DI signal is same as the DI signal is "ON". From the
safety viewpoint, DICOM should be connected 0V.

5 From the safety viewpoint, Emergency Stop signal must be assigned on the
address Xm+0.0 to 0.7 or Xm+1.0 to 1.7 or Xm+2.0 to 2.7. As refer to the
Subsection 8.8.3, assign the Emergency stop DI.

6 For the unconnected pins at addresses for which the common voltage is fixed
(from Xm+0.0 to Xm+0.7, from Xm+1.0 to Xm+1.7, and from Xm+2.0 to
Xm+2.7), the input is “0”. For the unconnected pins at the addresses for which a
common voltage can be selected (from Xm+3.0 to Xm+3.7), the input is “0” when
the DICOM (CM69 (B06) pin) is connected to 0 V or “1” when it is connected to
+24 V. Connect DICOM (CM69 (BO6) pin) when used. When addresses from
Xm+3.0 to Xm+3.7 are not used, connect DICOM to O V.
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Safety machine operator’s panel, Safety machine operator’s panel type B

Pin number
24V |

CM68(A01),CMB9(A01),

Address number ¢ JA58(10),JA58(19)

Bit

. CM65(A04) D

[

X1m+0.0 —— CM65(B05) A| Feedrate

LRV | override
Xim+0.1 —— CM65(A03) F| rotary switch

LRV | (SA1)
X1m+02 ——— CM65(A05) B

— | c
X1m+0.3 ¢ CM65(B

,W“ T 65(B03) E
X1m+0.4 1 CM65(B04) C

v 1

— | c
X1m+0.5 ¢ CMB5(B02)

— G

1

¢ ) CM66(A04) D[ spindle

XIm+0.6 CM66(B05)  Aloverride fotary

switch
CM66(A03) F (SA2)

X1m+0.7 oo 1
1 RV

:

CM66(A05) B

X1m+1.0 ,_Vl

XM+ —— CM66(B03)  E

CM66(B04) ¢

LCMGG(BOZ) G

I CM67(B03)
LCM67(A03) Program protect

X1m+1.2 r=o1
RV

X1m+1.3 =
RV

X1m+1.4 ,_Vl

LRV | O
' (SA3)
JA58(11)
X1m+1.5 RV ] CM68(B01)
¢ JA58(13)
X1m+1.6 - CM68(A02)
¢ JA58(15)
X1m+1.7 —— CM68(B02)
LRV | T O
77177" +24V (Next page)
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Address number
J/— Bit

X1m+2.0

r—Pin number +24V/(Preceding page)

JA58(17)
CM68(A03)

O—4

X1m+2.1 ey
CM68(B03)
«
JA58(3)
X1m+2.2
CM68(A04)
<
JA58(4)
X1m+2.3 CM68(B04)
L
JA58(5)
CM68(A05)
<
JA58(6)
X1m+2.5
CM68(B05)
L
X1m+26  ——
=y . O CM69(B01)
= 0—’W\r—T
X1m+2.7 MRV | PY O CM69(A02)
T
X1m+3.0 RV 1 Py CM69(B02)
X1m+3.1 =1
RV -I CM69(A03)
X1m+3.2 rSol )
RV -I CM69(B03)
X1m+3.3 )
CMB9(A04)
X1m+3.4 )

: RV | . ' CM69(B04)
X1m+3.5 MRV | PY CM69(A05)
X1m+3.6 Mov | )

RV ’ CM69(B05)
X1m+3.7 RV | ) CM69(A06)
LRV ] "
C
o1COM M69(B06) oV
X2m+0.0
IWI -]. CA157(AQ7)
xX2m+0.1 )
Ry 1 . CA157(B07)
X2m+0.2 M=o 1 1 -
RV CA157(A08)
X2m+0.3 T
CA157(B08)
xX2m+0.4 1
"RV | PY CA157(A09)
X2m+0.5 T
. =1 °
RV CA157(B09)
Xom+06 . W
RV ‘ ° CA157(A10)
X2m+0.7 = "VWJ_ CA157(B10) O~_0
== 0—’W\:—T
Y
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/A CAUTION
An output DC voltage of +24 V at CM68 (A01), CM69 (A01), CM65 (A04), CM66
(A04), CM67 (B03), JA58 (10), and JAS8 (19) is for DI signals. Do not supply 24
VDC to these pins from the outside.

NOTE

1 Connection of X1m+0.0~X1m+0.7, X1m+1.0~X1m+1.3 shows when the rotary
switches of the sub panel AA or D or safety machine operator’s panel type B is
used.

2 Connection of X1m+1.4 shows when the program protect switch of the sub panel
AA or D is used. Safety machine operator’s panel type B does not have the
program protect switch. Use X1m+1.4 as general purpose DI.

3 As for sub panel AA and D, the wiring form the program protect switch is
connected to the connector. Connect this connector to CM67 in the safety
machine operator’s panel. And the wiring from rotary switches is connected to
the connector. Connect this connector to CM65, CM66 in the safety machine
operator’s panel. As for the safety machine operator’s panel type B, the wiring
from rotary switch is connected to connector CM65 and CM66.

4 JAS58 DI signals can be used as a signal for axis selection or multiplier setting
when a pendant type manual pulse generator is connected. Do not connect any
DI signal used for axis selection or multiplier setting to CM68.

5 X1m+3.0~3.7 have a common line that is possible to select the source/sink type.
If DICOM (CM69-B06pin) is connected to +24V, the DI signal logic is negative.
But in this connection, if the DI signal wires happen to drop the ground level, the
status of the DI signal is same as the DI signal is “ON”. From the safety
viewpoint, DICOM should be connected 0V.

6 From the safety viewpoint, emergency stop signal must be assigned on the
address X1m+0.0 to 0.7 or X1m+1.0 to 1.7 or X1m+2.0 to 2.7. As refer to the 3.
DI/DO mapping, assign the emergency stop DI.

7 For the unconnected pins at addresses for which the common voltage is fixed
(from X1m+0.0 to X1m+0.7, from X1m+1.0 to X1m+1.7, from X1m+2.0 to
X1m+2.7 and from X2m+0.0 to X2m+0.7), the input is “0”. For the unconnected
pins at the addresses for which a common voltage can be selected (from
X1m+3.0 to X1m+3.7), the input is “0” when the DICOM (CM69 (B06) pin) is
connected to 0 V or “1” when it is connected to +24 V. Connect DICOM (CM69
(BO6) pin) when used. When addresses from X1m+3.0 to X1m+3.7 are not used,
connect DICOM to 0 V.

8 PMCDI is X1m and DCSPMCDI is X2m. Dual input signals are connected to
safety machine operator’s panel as PMCDI and DCSPMCDI.
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8.8.4.8 General-purpose DO signal connection

Standard machine operator’s panel main panel

F Pin number
DOCOM

CM68(A10),CM69(A10)

AddressNo. ¢ Q

Bit Y Y
+24V ov
+24V Power
JAS8(7) L
I‘—I ™~
Yn+5.3 I < CM68(A08) —=——
f ® —O— Relay
DV

. | CM68(B08)
» | CM68(A09)
» | CM68(B09)
. | CM69(A08)
» | CM69(B08)
. | CMB9(A09)
) CM69(B09)

| cme8(B10),CMB9(B10)

NOTE
Yn+5.3 can be used when a pendant type manual pulse generator is connected to
JA58. In this case, however, do not connect Yn+5.3 to CM68.
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Safety machine operator’s panel, Safety machine operator’s panel type B

l/i Pin number
DOCOM

CM68(A10),CMB9(A10)

AddressNo. ¢ §

Bit [ °

+24V ov

+24V Power

° JA58(7) K
Y1n+5.3 | < CM68(A08) :I"
f C Relay [¢—®@
DV
Y1in+5.7 ] | CM68(B08)

» | CM68(A09)
» | CM68(B09)
. | CMB9(A08)
» | CM69(B08)
» | CMB9(A09)
) CM69(B09)

| CM68(B10),CM69(B10)

NOTE
Y1n+5.3 can be used when a pendant type manual pulse generator is connected to
JA58. In this case, however, do not connect Y1n+5.3 to CM68.

- 294 -



B-64603EN/01 8.UNITS CONNECTED TO FANUC I/O Link i AND FANUC /O Link

8.8.5 Manual Pulse Generator

8.8.5.1 Manual pulse generator connection

When a manual pulse generator is connected using JA3, see Subsection 7.4.1.

8.8.5.2 Pendant type manual pulse generator connection

To use a pendant type manual pulse generator, connect it to JAS8.

Standard machine operator’s panel main panel

Pendant-type manual

Main panel
pulse generator
JAS8
(PCR-E20MDK-SL-B) ) )
1 HA1T | 11| Xm+1.5 Axis Multiplier
2 HB1 12 ov ZHE Selection Setting
3 | Xm+2.2 | 13 | Xm+1.6
4 | Xm+2.3 | 14 ov
5 | Xm+2.4 | 15 | Xm+1.7
6 | Xm+2.5| 16 oV
7 | Ynt5.3 | 17 | Xm+2.0
8 | Xm+2.1 [ 18 +5V
9 +5V 19 +24V
10| +24V | 20 +5V

NOTE

1 When Xm+1.5 to Xm+2.5 of connector JA58 are allocated as the DlIs used for the
axis selection and multiplier setting, Xm+1.5 to Xm+2.5 of connector CM68 cannot
be used.

2 One DO is available for the manual pulse generator side at the user's direction.
When this is used, Yn+5.3 of CM68 cannot be used, as in the case for DIs above.

Safety machine operator’s panel, Safety machine operator’s panel type B

Safety machine operator’s panel, Pend |
Safety machine operator’'spanel type B endant-type manua
pulse generator
JA58
(SLC4-125442-00) (]D (]D
11 HA1 [ 11| Xim+1.5 Axis Multiplier
2 HB1 12 ov Z| Selection Setting
3 | X1m+2.2{ 13 | X1Im+1.6
4 | X1m+2.3| 14 ov
5 [X1m+2.4]| 15 | X1m+1.7
6 | X1m+2.5( 16 ov
7 |Y1In+5.3 [ 17 | X1m+2.0
8 | X1m+2.1[ 18 +5V
9 +5V 19 +24V
10| +24V |20 +5V
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NOTE

1 When X1m+1.5~X1m+2.5 of connector JAS8 are allocated as the Dls used for the
axis selection and multiplier setting, X1m+1.5~X1m+2.5 of connector CM68 cannot
be used.

2 One DO is available for the manual pulse generator side at the user’s direction.
When this is used, Y1n+5.3 of CM68 cannot be used, as in the case for DIs above.

- 296 -



B-64603EN/01

8.UNITS CONNECTED TO FANUC I/O Link i AND FANUC /O Link

8.8.6

Connector (on the cable side) specifications

Connector

Manufacture specification

Order specification

JD1A, JD1B, JA3, JA58

(Main panel depth=60 mm min,

Safety machine operator’s panel or
Safety machine operator’s panel type B
depth=50 mm min)

Stand wire Hirose
press-mount type | FI30-20S (Connector)
FI-20-CV7 (Case)

A02B-0236-K302

JD1A, JD1B, JA58

(Main panel depth=80 mm min,

Safety machine operator’s panel or
Safety machine operator’s panel type B
depth=70 mm min)

Honda
PCR-E20FS (Connector)
PCR-V20LA (Case)

Soldering type

Hirose
F140B-20S (Connector)
FI-20-CV2 (Case)

A02B-0120-K301

Stand wire Honda

press-mount type | PCR-E20FA (Connector)
PCR-V20LA (Case)
Hirose

F130-20S (Connector)
F1-20-CV2 (Case)

A02B-0120-K302

JA3

(Main panel depth=80 mm min,

Safety machine operator’s panel or
Safety machine operator’s panel type B
depth=70 mm min)

Hirose
F140B-2015S (Connector)
FI-20-CV (Case)

Soldering type

A02B-0120-K303

CA64 (IN), CAB4 (OUT)

Tyco Electronics
1-178288-3 (Housing)
1-175218-5 (Contact)

A02B-0120-K324

CM67

Tyco Electronics
178289-5 (Housing)
1-175218-5 (Contact)

A02B-0236-K312

CM68, CM69, CA157

Tyco Electronics
178289-8 (Housing)
1-175218-5 (Contact)

A02B-0236-K313

CMe65, CM66 Hirose A02B-0236-K314
HIF3BA-10D-2.54R
CA65 Hirose A02B-0120-K343
HIF3BA-20D-2.54R
8.8.7 DI/DO Addresses for the Keyboard

Standard machine operator’s panel main panel

DI1/DO address of Key switches (matrix input) and LED (matrix output) on the keyboard of Main panel are

as follows.
BIT
Key/LED 7 6 5 4 3 2 1 0
Xm+4/Yn+0 B4 B3 B2 B1 A4 A3 A2 A1
Xm+5/Yn+1 D4 D3 D2 D1 C4 C3 C2 C1
Xm+6/Yn+2 A8 A7 A6 A5 E4 E3 E2 E1
Xm+7/Yn+3 C8 C7 C6 C5 B8 B7 B6 B5
Xm+8/Yn+4 E8 E7 E6 E5 D8 D7 D6 D5
Xm+9/Yn+5 B11 B10 B9 A11 A10 A9
Xm+10/Yn+6 D11 D10 D9 C11 C10 C9
Xm+11/Yn+7 E11 E10 E9
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Safety machine operator’s panel, Safety machine operator’s panel type B
DI/DO address of key switches of dual contact and LED on the keyboard is as follows.

1st group (PMC DI/DQ) address

1 All the key switches have dual contacts, and the input signal of the key is inputted
into the address of PMC and DCSPMC. Monitor only the safety-related input

signal by DCS function.

500.

BIT
Key/LED 7 6 5 4 3 2 1 0
X1m+4/Y1n+0 B4 B3 B2 B1 A4 A3 A2 A1l
X1m+5/Y1n+1 D4 D3 D2 D1 C4 C3 C2 C1
X1m+6/Y1n+2 A8 A7 A6 A5 E4 E3 E2 E1
X1m+7/Y1n+3 C8 C7 C6 C5 B8 B7 B6 B5
X1m+8/Y1n+4 E8 E7 E6 E5 D8 D7 D6 D5
X1m+9/Y1n+5 B11 B10 B9 A11 A10 A9
X1m+10/Y1n+6 D11 D10 D9 C11 C10 C9
X1m+11/Y1n+7 E11 E10 E9
2nd group (DCSPMC DI/DO) address
BIT 7 6 5 4 3 2 1 0
Key

X2m+4 B4 B3 B2 B1 A4 A3 A2 A1

X2m+5 D4 D3 D2 D1 C4 C3 Cc2 C1

X2m+6 A8 A7 A6 A5 E4 E3 E2 EA1

Xam+7 C8 Cc7 C6 C5 B8 B7 B6 B5

X2m+8 E8 E7 E6 E5 D8 D7 D6 D5

X2m+9 B11 B10 B9 A11 A10 A9

X2m+10 D11 D10 D9 C11 C10 C9

X2m+11 E11 E10 E9
NOTE

When a signal state changes, the signals of pair may not match for some period.
Set the value of safety-related 1/0O check timer (Parameter number 1945) or more

LED

Keyswitches / LED position

Keyswitches

A

E

!

[e]

o

o

Address —p

1

10

11
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8.8.8 Code Output for the Rotary Switch

Standard machine operator’s panel main panel

When sub panel AA or D is used, a real Gray code is output from the rotary switches as listed in the tables
below.

Feed rate override rotary switch (SA1)

% 0 1 2| 4 6 8| 10| 15| 20
Xm+0.0 [ B ) o ©o
Xm+0.1 o 6 o o
Xm+0.2 [ 2K )
Xm+0.3
Xm+0.4
Xm+0.5 @ o [ ] o

Spindle override rotary switch (SA2)

% 50 60 70 80 90
Xm+0.6 [ o
Xm+0.7 o o o
Xm+1.0 [ ]
Xm+1.1
Xm+1.2 o [ J
Xm+1.3

80| 90| 95| 100 110} 120

[Eny
o
a1

0002
o o000

o 00 oS
°
~
o o oo
o000
ee0 o

110 120

=y
o ooelS

NOTE
Xm+0.5 and Xm+1.2 are parity bits.

Safety machine operator’s panel, Safety machine operator’s panel type B

When sub panel AA or D is used with safety machine operator’s panel or safety machine operator’s panel
type B is used, a real Gray code is output from the rotary switches as listed in the tables below.

Feed rate override rotary switch (SA1)

% 0 1 2 4 6 8| 10| 15| 20
X1m+0.0 [ B ) [ B )
X1m+0.1 o 6 o o
X1m+0.2 [ 2K )
X1m+0.3
Xim+0.4
X1m+0.5 @ o (] o

Spindle override rotary switch (SA2)

% 50 60 70 80 90
X1m+0.6 o o
X1m+0.7 o [ ]
X1m+1.0
Xim+1.1
Xim+1.2 o o
X1m+1.3

80| 90| 95| 100

[EnY
o
a1

110 120

o000l
o o000

o o0 o3
°®

e o eol

o000 o

110 120

[y
o eo0S

NOTE
X1m+0.5 and X1m+1.2 are parity bits.
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8.8.9 Outline

8.8.9.1 Outline of main panel

5. 280 5 60 (80)Note1
Te]
©] @ ] _
\4—(214 "
[
[ ED
38 [ E
[
| .
(€] (©) L_|
[Te}
s I s I s I s | s B s B s B s | s B s B s
L |
8 \4'=|J \4I=|L/ \4I=|J H
© o NS O A\) [24 N

138
130

Panel cut drawing Unit: mm

NOTE

1 When a low screw-fixing housing “HIROSE FL-20-CV7” is used, the depth is 60mm.
When a usual housing is used, the depth is 80mm.

2 Secure the unit with the screws from outside of the cabinet and then attach the caps.

3 Install the main panel in a vertical direction.
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8.8.9.2 Outline of Safety machine operator’s panel

290 _soo) MO
5 280 5
—© ol 1
" 4-04 [ |
|
l o
Ile [ é <
[ |
|
| L
=0 0 o
‘__I J=|r='|r='|r='|"r=n=n=-1=lu|=u=n=1 __]
S =
1 - N O il
270
Mass: 1.3kg
288
= 4-M3
280 __ ’
T )
I |
| |
| |
| |
o o | | <
Q2 I o
| |
| |
| |
| |
| o
!A ___________________________ o] |
274 N\ ____
Panel cut drawing Packing attachment area
Unit: mm
NOTE
1 When a low screw-fixing housing “HIROSE FL-20-CV7” is used, the depth is
50mm.
When a usual housing is used, the depth is 70mm.
2 Secure the unit with the screws from outside of the cabinet and then attach the
caps.
3 Install the safety machine operator’s panel in a vertical direction.
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8.8.9.3

Outline of Safety machine operator’s panel type B
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Mass: 1.8kg

50mm.

inside.

When a usual housing is used, the depth is 70mm.
The depth of emergency stop switch is 70mm.
2 This unit is mounted on the outside of a cabinet and a nut fastens it from the

110 ) 150 ) 110 ] 7.05
__________________ _ _____Gé/
r'ﬁ [N -]
I
| | Packing attachment area
i e
| © |
M0 o
eF || -
|
|
H 381
|
I i
e« N [4) —_ ____0©
I 180 | 180 |
Panel cut drawing Unit: mm
NOTE

1 When a low screw-fixing housing “HIROSE FL-20-CV7” is used, the depth is

3 Install the safety machine operator’s panel type B in a vertical direction.
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8.8.9.4  Outline of sub panel AA
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Panel-cut drawing
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8.8.9.5 OQutline of sub panel D
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8.8.9.6  Connector locations of main panel
Ground stud
Fuse (1A) (M4x10)
20__15 37 / 138 15 \ 65
40
21
7ﬁ5® ®<TI o
) ’_Z \b - A
@ <
g ® | [ [©) - <_‘ ®
‘ o al |3 |l
% % CAB4 ] ] \\\Grou_nd
terminal
(M3 screw)
»
< *L N
[e0]
[e0] [¢2]
[(e] [(e]
= = ~
Q (&) ©
5
¥ |
I 1 e ‘ CMB6 ’ ®‘ [cmes | [ caes - -
)@IE@ ®"_I ~
30 18 .18 38 66 55 65 J
View from rear side Unit: mm
8.8.9.7 Connector locations of safety machine operator’s panel
Ground stud (M4X10)
_ 19 209 16 46
e 5
*
o
3 | [® ® o< ©
o e
< o
- h
2 — A
- § B RE © CAB4
i EE ~
| <
. lJ cM67 |F @| [ cves | [ cwmes o Tg —y
A o/
\;‘ |§$ 71 \ $!| \—‘
View from rear side Ground terminal Fuse ]
(M3 screw) (1A) Unit: mm
NOTE

The locations of connector CM65 and CM66 is different from the main panel.
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8.8.9.8 Connector locations of safety machine operator’s panel type B

Ground stud
(M4 %x12)
B 71 o 209 16 104 “i/
0 0 er . A
N~
T9) @ @ o |< ®
@ S ~
, grell -
e | IS A
3|83 CA64
~ @
N SEEE 3 S
— | o <l'"
2 ® | [omer] - @ | [CM65 - [CM6® | ® —
T <t |
' o) °Os +Os N
7 15/17 17| 31 "70 | ag 25 22 84
. Fuse
Ground terminal
(M3 screw) (1A)
View from rear side Unit: mm

8.8.10 specifications of the Machine Operator’s Panel

8.8.10.1 Installation conditions

Install the machine operator’s panel in a fully enclosed cabinet of flat side.
For other installation conditions, conform to the CNC installation conditions.

8.8.10.2 Order specification

Name

Order
specification

Remarks

Standard machine operator’s panel main panel

A02B-0323-C231

I/O Link i connection Symbol and
alphabet keys

Safety machine operator’s panel

A02B-0323-C234

I/O Link i connection

Safety machine operator’s panel type B

A02B-0323-C235

Symbol and alphabet keys

Standard machine operator’s panel Sub panel AA

A02B-0236-C237

Standard machine operator’s panel Sub panel D

A02B-0236-C244

Set of transparent key tops

A02B-0236-K170

For Standard machine operator’s panel
main panel, 55 key tops

A02B-0323-K170

For safety machine operator’s panel and
safety machine operator’s panel type B,
55 key tops

Set of blank key tops

A02B-0236-K171

For Standard machine operator’s panel
main panel, 55 key tops

A02B-0323-K171

For safety machine operator’s panel and
safety machine operator’s panel type B,
55 key tops
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Name

Order
specification

Remarks

Set of symbol English key tops

A02B-0236-K174

For Standard machine operator’s panel
main panel,
34 labeled key tops + 21 blank key tops

A02B-0323-K174

For safety machine operator’s panel and
safety machine operator’s panel type B,
34 labeled key tops + 21 blank key tops

Set of blank key tops (color: red)

A02B-0236-K175

For Standard machine operator’s panel
main panel,
100 red blank key tops

A02B-0323-K175

For safety machine operator’s panel and
safety machine operator’'s panel type B,
100 red blank key tops

Set of blank key tops (color: green)

A02B-0236-K176

For Standard machine operator’s panel
main panel,
100 green blank key tops

A02B-0323-K176

For safety machine operator’s panel and
safety machine operator’s panel type B,
100 green blank key tops

Set of blank key tops (color: blue)

A02B-0236-K177

For Standard machine operator’s panel
main panel,
100 blue blank key tops

A02B-0323-K177

For safety machine operator's panel and
safety machine operator’s panel type B,
100 blue blank key tops

Set of blank key tops (color: yellow)

A02B-0236-K178

For Standard machine operator’s panel
main panel,
100 yellow blank key tops

A02B-0323-K178

For safety machine operator's panel and
safety machine operator’s panel type B,
100 yellow blank key tops

Keyboard cover

A02B-0323-K041

For main panel, safety machine operator’s
panel and safety machine operator’s
panel type B,

Protection from dust and coolant.

Screw caps (with 5 pieces included)

A02B-0319-K191

Fuse (spare parts)

A02B-0815-K001

1A

8.8.10.3 Main panel specification

Item Specification Remarks
General-purpose DI points 32 points 24VDC type input
General-purpose DO points 8 points 12VDC to 24VDC type output
Key switches 55 keys Matrix DI
LED Green Attached to all key switches, Matrix DO
Manual pulse generator interface Max. 3 units
Interface to CNC I/O Link i connection

8.8.10.4 Safety machine operator’'s panel and safety machine

operator’s panel type B specification

ltem Specification Remarks
c234 | c235
General-purpose DI points 40 points 24V/DC type input
General-purpose DO points 8 points 12VDC to 24VDC type output
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ltem Specification Remarks
c234 | cC235
Key switches 55 keys All key switch is dual contacts, Matrix DI
LED Green Attached to all key switches, Matrix DO
Manual pulse generator interface Max. 3 units
Interface to CNC I/0 Link i connection
Feed rate override switch - 1 5 bit real gray code output (with a parity bit)
Spindle override switch - 1
Emeraency stop switch ) 1 Number of contact: 3 (contact a x 1, contact b x 2)
gency stop M3.5 Screw
ON switch - 1 Contact ¢ x 2, illumination type (24 VDC, resistance
contained, LED color: Milk white)
OFF switch - 1 Contact ¢ x 1, With a switch cover

8.8.10.5 Sub panel AA, D specification

Specification of
Item Sub panel Remarks

AA D

Feed rate override switch
Spindle override switch

5 bit real gray code output (with a parity bit)

Emergency stop switch Number of contact: 4 (contact a x 2, contact b x 2), M3.5 Screw

Program protect key The key cannot be removed in the program protect off state.

ON switch Contact ¢ x 2, illumination type (24 VDC, resistance contained)

EENGY [P [N K N (RN
AR A A A

OFF switch Contact ¢ x 1

8.8.10.6 Power supply specification

Item Voltage Specification Remarks
Standard machine operator’s panel DC24V+10% (from Including all DI consumption.
main panel Power connector The power supply rating does
- . . 0.6A . .
Safety machine operator’s panel CAG64, including not include that to be input to
Safety machine operator’s panel type B | momentary values) DOCOM for DO output.

8.8.10.7 Heat output

Iltem Heat output Remarks
Standard machine operator’s panel main panel When 50% of general-purpose input signals
Safety machine operator’s panel 15W and key LEDs on the main panel are on
Safety machine operator’s panel type B

8.8.10.8 General-purpose DI signal definition

Standard machine operator’s panel main panel: 32 points

Number of points Safety machine operator’s panel, Safety machine operator's panel type B:
40 points

Rated input voltage 24VDC (+10%, -10%)

Rated input current 7.3mA (average)
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Standard machine operator’s panel main panel:

Xm+0.0 to Xm+0.7, Xm+1.0 to Xm+1.7, Xm+2.0 to Xm+2.7: Sink type
Xm+3.0 to Xm+3.7: Sink or source type selectable

Safety machine operator’s panel and Safety machine operator’s panel type

Polarity B-
X1m+0.0 to X1m+0.7, X1m+1.0 to X1m+1.7, X1m+2.0 to X1m+2.7,
X2m+0.0 to X2m+0.7: Sink type
X1m+3.0 to X1m+3.7: Sink or source type selectable

ON voltage/current 18VDC or more, 6mA or more

OFF voltage/current 6VDC or less, 1.5mA or less

\IIDVciedrtrslssmn self-diagnostics pulse Pulse width: 150us or less, Cycle: 4ms or more

The receiver delay time is 2ms (maximum).
Response time In addition, [I/O Link transfer time between CNC and I/O module] and
[ladder scan period (depending on CNC)] needs to be considered.

8.8.10.9 General-purpose DO signal definition

Number of points 8 points

Rated output voltage 12VDC to 24VDC (+20%, -15%)
Rated output current 200mA/pt (An instant is contained)
Polarity Source type

Maximum voltage decrease when ON | 28mV

Maximum leakage current when OFF | 5pA

Output protection function Protection against overheat, over current, and short circuit
The driver delay time is 50us (maximum).
Response time In addition, [I/O Link transfer time between CNC and /O module] and

[ladder scan period (depending on CNC)] needs to be considered.

/\ CAUTION

1 The protection function is intended to protect the components internal rather
than external units.

2 No protection function can protect their internal components in all cases. Once
any protection function has worked, remove the cause promptly. If an absolute
maximum rating is exceeded, for example, it is likely that protection functions
may not work or an IC may break down before the related protection function
works, depending on the way or situation in which the modules are used.

3 If an output protection function is defective, it is likely that, if the load current
exceeds its rating continuously for a long time, smoke or ignition may occur.

8.8.11 Keyboard

8.8.11.1 Meaning of key symbols

Symbol English Meaning of key
-—)p ’ AUTO AUTO mode selection signal; Sets automatic operation mode.
Q ) EDIT EDIT mode selection signal; Sets program edit operation mode.
} MDI MDI mode selection; Sets MDI mode.
\t; } REMOTE DNC operation mode; Sets DNC operation mode.
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Symbol English Meaning of key
é— REF Reference position return mode selection; Sets reference position return
RETURN mode.
AN JOG JOG feed mode selection; Sets jog feed mode.
'V\/V\l jg% Step feed mode selection; Sets step feed mode.
@ HANDLE Manual handle feed mode selection; Sets manual handle feed mode.
MW Teach-in jog (reach-in handle) mode selection signal; Sets teach-in jog
Q@ -E> TEACH (teach-in handle) mode.
g} SINGLE Single block signal; Executes program one by one. This key is used to check
BLOCK a program.
BLOCK Block delete; Skips the execution of the blocks d ending with the end of block
DELETE (;) when this button is pressed during automatic operation.
6} PRG Program stop(output only); Turns on the LED on the button when automatic
STOP operation is stopped by M0O specified in the program.
— OPT Optional stop; Stops automatic operation after execution of the block of a
\J STOP program where MO01 is specified in the program.
Program restart; A program may be restart at a block by specifying the
-El> RESTART sequence number of the block, after automatic operation is stopped because
of a broken tool or for holidays.
Dry run; Sets the axis feedrate to the jog feedrate instead of a programmed
3 DRY feedrate when automatic operation is performed by setting this button to on.
VW RUN This function is used to check only the movement of the tool when no
workpiece is mounted.
Machine lock; Updates only position display on the screen without making any
> MC i . S . .
-—)p axis movement, when automatic operation is performed by setting this button
LOCK . L
to on. This function is used to check a program.
' g‘ITACd;E Cycle start; Start automatic operation.
O CSTl%LPE Cycle stop; Stops automatic operation.
X1 i
X10 Manulall ha.ndle feed magnification:
Magnification for manual handle feed.
X100

Magnified by 1, 10, 100, 1000.

Manual feed axis selection; Axes are selected, when these buttons are set to
on in the jog feed mode or step feed mode.

Manual feed operation; Performs movement along selected axes when these
buttons are set on in the jog feed mode or step feed mode.

PLHJ RAPID Traverse; Performs jog feed at rapid traverse rate when this button is set to on.
' SPDL Positive spindle rotation direction; Rotates the spindle motor in the positive
O Ccw direction.
' SPDL Negative spindle rotation direction; Rotates the spindle motor in the negative
O || Cccw direction.
O SPDL . . . .
:[D STOP Spindle stop; Stops the spindle motor rotation.
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8.8.11.2 Detachable key top on the main panel

All key tops on the machine operator’s panel are detachable, which allows you to make your original key
layout easily. A transparent key top (available as an option) can be used to insert a film sheet with

marking into the key.

—

N\ %

S
> &

Symbolic key top or
Blank key top

Transparent key top

Film sheet (Note)

For main panel:

(12.5mmx12.5mm, Thickness: Up to 0.1 mm)
For safety machine operator’'s panel and safety
machine operator’s panel type B:
(11.0mmx11.0mm, Thickness: Up to 0.1 mm)

NOTE

1 Use the coolant-proof sheet in the environment which coolant is used for.
2 The size of film sheet changes with kinds of machine operator’s panel.

8.8.11.3 Keyboard cover

Use the keyboard cover when using the system under environments with higher degree of dust or coolant.

2613

137.5
CD D 1 3

\Sticky tapes area

Unit. mm

How to setting
1. Clean the face of machine operator’s panel type B.
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. Confirm the cover direction for setting.
. Remove the all of sheets from sticky tapes on the outline of this cover.
. Avoid swells of LED from sticky tapes, post it on this panel face.

2
3
4
See Appendix F for more information.

/A WARNING
Use the keyboard cover, when it may become impossible to operate key switch
because the dust, cutting chips, etc. get in the crevice between keyboards.

8.8.12 DO (Output Signal) Error Detection

The DO driver of the main panel has the output protection function for each output signal. If an accident,
such as connecting the cable to ground, causes an abnormal increase in the load current or in the driver
temperature, a protection circuit, which is provided for each DO driver, is activated and keeps the DO
signal in the OFF state. Even if this occurs, the CNC and I/0 module continue operating without entering
the alarm status, but the PMC is notified of the location of the error detected by the DO driver. This
information can be checked on the PMC status screen or alarm processing can be performed in advance
using a ladder to help error check and recovery.

Standard machine operator’s panel main panel

When the above protection function is activated by the DO driver, the relevant error is output as a status
alarm and transferred to the PMC system relay area. The following table lists system relay area
information and corresponding DO data related to a status alarm. When an alarm data bit is set to “1”, the
DO driver corresponding to the bit detects an error. For details of the status alarm, see Subsection 7.3.3,
“Status Alarm”.

Information output to the system relay area and corresponding location where an error occurred

Information output to the system relay area
Alarm
Type| GrOUP | PMC | Slot '”:]OJ::;‘S?” Y address Faulty location
number | path | number (Intra-slot byte (DO address)
address)
5 Yn+5 5th byte DO
0 0to23 |[1t05,9 1 6 Yn+6 6th byte DO
7 Yn+7 7th byte DO

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yn indicates the start address at allocation.

Description of “Alarm data” in the system relay area

Alarm data
#7 #6 #5 #4 #3 #2 #1 #0
DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit6 | faultat bit5 | faultat bit4 | faultatbit3 | fault at bit2 | fault at bit 1 | fault at bit 0
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Safety machine operator’s panel, Safety machine operator’s panel type B

When the above protection function is activated by the DO driver, the relevant error is output as a status
alarm and transferred to the PMC system relay area. The following table lists system relay area
information and corresponding DO data related to a status alarm. When an alarm data bit is set to “1”, the

DO driver corresponding to the bit detects an error. For details of the status alarm, see Subsection 7.3.3,
“Status Alarm”.

Information output to the system relay area and corresponding location where an error occurred

Information output to the system relay area
Alarm
“pe Group | PMC Slot |m;ourrr:§2ron Y address Faulty location
number | path | number (Intra-slot byte (DO address)
address)
5 Y1n+5 5th byte DO
0 0to23 [1t05,9 1 6 Y1n+6 6th byte DO
7 Y1n+7 7th byte DO

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/0

address assignment.
Yn indicates the start address at allocation.

Description of “Alarm data” in the system relay area

Alarm data
#7 #6 #5 #4 #3 #2 #1 #0
DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit 6 | fault at bit 5 | fault at bit4 | fault at bit 3 | fault at bit 2 | fault at bit 1 | fault at bit 0
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8.9 CONNECTION OF OPERATOR'S PANEL CONNECTION
UNIT (SOURCE DO)

Two operator's panel connection units are available according to the number of 1/Os.

Specification Input Output
A16B-2204-0260 96 64
A16B-2204-0261 64 32
8.9.1 Overall Connection Diagram

Operator's panel connection unit (source DO)
A16B-2204-0260
A16B-2204-0261

CNC = = /0 UNIT
JD51A HE JD1B JD1A ﬂ E JD1B
+24 V power supply —» ECPGl - Z 2 \ S g
s
oo —GQR
® v

l Ground mounting plate

8.9.2 Power Connection

Provide the CP61 connector, shown below, with the power necessary for the printed circuit board
operation and that for DI operation.

+24 V power supply > @ < CP61

Recommended cable-side connector :
SORIAU JAPAN (former Nippon Burndy)
Tri-pole connector (Brown) 3

Housing: A63L-0001-0202#3LN (SMS3PNS-5)
Contact: A63L-0001-0226 (RC16M-SCT3)
Power cable : 30/0.18 (0.75mm?) or thicker
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8.9.3 DI/DO Connector Pin Arrangement

CMB4:

CM51 CM52
33 | DICOM1 01| Xm+0.0 33| ov 01| Xm+6.0
34 | Xm+0.2 02 | Xm+0.3 34 | Xm+6.2 19| Xm+6.1 02 | Xm+6.3
35| Xm+05 ;g imig'i 03 | Xm+0.6 35 | xm+6.5 125 X2+6.4 03 | xm+6.6
36 | Xm+1.0 = xm+0.7 04 | Xm+1.1 36 | Xm+7.0 [ = = 04 | Xm+7.1
37 [ xm+13 2 Xm+1'2 05 | Xm+1.4 37 | xm+7.3 o oo 05 | xme74
38 | xm+16 |55 xm+1'5 06 | Xm+1.7 38 | xm+7.6 S5 e 06 | xme77
30 | xme2.1 = Xm+2'0 07 | Xxm+2.2 30 | xme8.d | 2o 07 | Xme8.2
40| xm+24 = Xm+2'3 08 | Xm+2.5 40 | Xm+B.4 |5 o2t 08 | Xm+8.5
41| Xm+2.6 |23 xm+3.o 09 | Xm+2.7 41| xm+8.6 [ —=os 09 | Xm+8.7
42 | xm+3.1 [ xm+3'3 10 | xm+3.2 42 | xm#9.1 |>4= 2o 10 | Xm+9.2
43| Xm+3.4 M2 "1 | xm+3.5 43| Xm+9.4 =111 [ Xm+9.5
28 | Xm+3.6 28 | Xm+9.6
44 | Xm+3.7 12 | Xm+4.0 44| Xm+9.7 12 | Xm+10.0
29 [ Xm+4.1 29 [ Xm+10.1
45| Xm+4.2 30| Xmia.a 13 | Xm+4.3 45 | Xm+10.2 30 | Xm+10.4 13 [ Xm+10.3
46 | Xm+4.5 xm+4.7 14 | Xm+4.6 46 | Xm+10.5 - = =1 14 | Xm+10.6
47 | Xm+5.0 xm+5.2 15 | Xm+5.1 47 | XMHLLO o= o 15 | XmL
48 | Xm+5.3 mo. 16 | Xm+5.4 48 | Xm+11.3 — 16 | Xm+11.4
49 | Xm+5.5 17 | Xm+5.6 49 | Xm+11.5 17 | Xm+11.6
50 | Xm+5.7 18 24V 50 | Xm+11.7 18 24V
CMB3 CMB4
+6. .
33 ov 01| Yn+0.0 14 ] Yn+6.0 s Y62 01| Yn+6.1
34| Yn+0.2 02| Yn+0.3 15| Yn+6.3 02| Yn+6.4
19| Yn+0.1 9 | Yn+6.5
35| Yn+0.5 20 0 03| Yn+0.6 16 | Yn+6.6 101 Yne7.0 03| Yn+6.7
36| Yn+1.0 Yn+0.4 04| vyn+1.1 17| Yn+7.1 . 04| Yn+7.2
21| Yn+0.7 11 | Yn+7.3
37| Yn+l.3 05| Yn+1.4 18| Yn+7.4 12| Yni76 05| Yn+7.5
38| Yn+l.6 22 $n+i§ 06| Yn+1.7 19| Yn+7.7 13 Yn+§7 06 | Yn+5.6
39 yne21 1= Ynizlo 07 | Yn+2.2 20 | Docom “—o7| ov
20| vne2a | Y:+2'3 08| Yn+25
41| Yn+2.6 26 Yn+§0 09| Yn+2.7
42 | Yn+3.1 - 10| Yn+3.2
27| Yn+3.3
43| Yn+3.4 11 | Yn+3.5
22| Yne37 28| Yn+3.6 12| Yn+a.0 (Note)
n+s. 29| Yn+4.1 n+2. 1. Xm+8 through Xm+11 and Yn+4 through Yn+7
45| Yn+4.2 30| Yniaa 13| Yn+4.3 can be used only for the A16B-2204-0260.
46 | Yn+4.5 31| Ynea7 14| Yn+4.6 2. Connector CMB4 is not mounted when
47| Yn+5.0 - 15| Yn+5.1 A16B-2204-0261 is selected.
32| Yn+5.2
48| Yn+5.3 16 | Yn+5.4
49| Yn+55 17 | DOCOM
50 | DOCOM 18 | DICOM2
NOTE

CM51, CM52, CMB3: Recommended cable-side connector: A63L-0001-0134#01

(Connector: HONDA MR-50F, Case: HONDA MR-50L)
Recommended wire material: A66L-0001-0042

(7/0.18, 50 pins)

Recommended cable-side connector: A63L-0001-0134#02
(Connector: HONDA MR-20F, Case: HONDA MR-20L)
Recommended wire material: A66L-0001-0041

(7/0.18, 20 pins)
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/A CAUTION
An output DC voltage of +24 V at CM51 (18) and CM52 (18) is for DI signals. Do
not supply 24 V DC to these pins from the outside.

8.94 DI (Input Signal) Connection

Pin number
Address number 124V \[/
V Bit number . CM51(18), CM52(18)
Xm+0.0 ey | N CM51(01) '
|
Xm+0.1 RV +—O CM51(19)
gy SR
Xm+0.2 RV +—O CM51(34)
Xm+0.3 RV ‘ —'\N\,—T O CM51(02)
Xm+0.4 RV =0 V120
<
Xm+0.5 RV 7 O CM51(35)
Xm+0.6 RV ' 7 I CM51(03)
L
Xm+0.7 c
m RV 1 O CM51(21)
CM51(33)
DICOM1 o |
T CM52(33), CMB3(33),
777 CMB4(07)
Xm+1.0 RV +O CM51(36)
)
RV D)
.
Xm+1.2 RV 7 & cMs1(22)
Xm+1.4 RV CM51(05)
Xm+1.6 RV CM51(38)
q
Xm+1.7 i W | cms1(06
m RV I O (06) e
DICOM1 & EM51(33)
T CM52(33), CMB3(33),
o CMB4(07)
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Pin number
Address number 24V \J/
\J/_ Bit number A CM51(18), CM52(18)
Xm+2. CM51(24)
m+2.0 RV e o—4
Xm+2.1 R_lv W o—O CM51(39)
Xm+2.2 RV ‘_’W\'jl v, CM51(07)
Xm+2.3 ]V . »—'\N\,—T CM51(25)
Xm+2.4 R_lv ‘ o0 CM51(40)
Xm+2.5 |—|R v | . CM51(08)
Xm+2.6 Ry | ' ? CM51(41)
Xm+2.7 RV I, CM51(09)
v
7777
Xm+3.0 RV O CM51(26)
Xm+3.1 RV P CM51(42)
Xm+3.2 | ‘,_,W\,_va. CM51(10)
Am+3.3 My — e & ems1(27)
e
Xm+3.4 RV CM51(43)
GD—W\,—T
Xm+3.5 RV CM51(11)
!
Xm+3.6 RV CM51(28)
]
Xm+3.7 v | _ L cM51(44) o
0_,\le O\\
7777
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B-64603EN/01

3

Pin number
Address number 124V l/
i/_ Bit number 1 CM51(18), CM52(18)
Xm+4.0 — CM51(12)
RV ! O—
Xm+4.1 RV 1 S CM51(29)
Xm+4.2 RV . 1 CM51(45)
Xm+4.3 RV ) +O CM51(13)
Xm+4.4 RV +O CM51(30)
Xm+4.5 RV . CM51(46)
Xm+4.6 RV . ? CM51(14)
Xm+4.7 RV A CM51(31)
]
DICOM2 7 CMB3(18) |
7757 T CM52(33), CMB3(33),
CMB4(07)
Xm+5.0 RV B CMS51(47)
Xm+5.1 RV & CM51(15)
Xm+5.2 RV CM51(32)
Xm+5.3 RV . CM51(48)
“—I\N\I—T
Xm+5.5 RV CM51(49)
o
Am+2.8 RV ’ I CM51(17)
Xm+5.7 —1 ] CM51(50
m+5. )
Yy "L cmsiso) oo
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Pin number
Address number 124V l/
i/_ Bit number 1 CM51(18), CM52(18)
Xm+6.0 — CM52(01)
m RV ‘] O—e
Xm+6.1 RV 1 O CM52(19)
Xm+6.2 RV ' 1 CM52(34)
Xm+6.3 RV .HVV\I—T CM52(02)
L
Xm+6.4 RV 7 CM52(20)
L
Xm+6.5 RV +O CM52(35)
Xm+6.6 RV . ? I CM52(03)
Xm+6.7 RV T & cvsaeny
]
7777
Xm+7.0 RV B CM52(36)
Xm+7.1 RV & CM52(04)
Xm+7.2 RV CM52(22)
0—4\N\,—T
Xm+7.5 RV CM52(23)
0—‘W\,—T
Xm+7.6 RV ’ I CM52(38)
Xm+7.7 — W CM52(06)
m+7. L
RV ¢ o
0_ij O\\
7777
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Pin number
Address number 124V l/
i/_ Bit number 1 CM51(18), CM52(18)
Xm+8.0 1 CM52(24)
m RV ‘] O—e
Xm+8.1 RV 1 O CM52(39)
Xm+8.2 RV ' 1 CM52(07)
Xm+8.3 RV LWVT CM52(25)
L
Xm+8.4 RV 7 CM52(40)
L
Xm+8.5 RV +O CM52(08)
Xm+8.6 RV . ? I CM52(41)
Xm+8.7 RV T & cms2(9)
]
7777
Xm+9.0 RV B CM52(26)
Xm+9.1 RV & CM52(42)
Xm+9.2 RV CM52(10)
0—4\N\,—T
Xm+9.5 RV CM52(11)
0—‘W\,—T
Xm+9.6 RV ’ I CM52(28)
Xm+9.7 1 " | cms204a4)
m+9. L
RV C o
0_ij O\\
7777
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Pin number
Address number 24V \J/
\]/— Bit number A CM51(18), CM52(18)
Xm+10. 1 CM52(12)
m+10.0 RV e o—4
Xm+10.1 1 W o CM52(29)
RV !
Xm+10.2 — ™ L cmsos
RV | —'\N\,—T (45)
Xm+10.3 1 AL CM52(13)
RV !
Xm+10.4 1 ) & CM52(30)
RV !
Xm+10.5 1 ' & CM52(46)
RV 1
Xm+10.6 — | AL NS
RV | ! (14)
Xm+10.7 — | AL CM52(31)
RV C
v
7777
Xm+11.0 RV O CM52(47)
Xm+11.1 P CM52(15)
RV
Xm+11.2 — W CM52(32)
RV
Xm+11.3 — AL CM52(48)
RV !
[
Xm+11.4 1
RV \ 'V\,_T CM52(16)
Xm+11.5 1 '
RV \ 'V\,_T CM52(49)
Xm+11.6 .y "’V\J CM52(17)
A
Xm+11.7 1 "1 cM52(50)
RY MV\,_T I O\(i
v
DICOM1 7 CM51(33) |
CM52(33), CMB3(33),
e [ CMB4(07)
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NOTE
Xm+0.0 through Xm+0.2, Xm+0.7, Xm+1.0 through Xm+1.2, Xm+1.7, Xm+11.4
through Xm+11.7, and Xm+4.0 through Xm+4.7 are DI pins for which a common
voltage can be selected. That is, by connecting the DICOM1 CM51(33) or
DICOM2 CMB3(18) pin to the +24 V power supply, a DI signal can be input with
its logical state reversed. If, however, a cable is connected to ground, it has the
same effect as inputting an ON state DI signal. To prevent this from occurring, the
connection of the DICOM1 CM51(33) and DICOM2 CMB3(18) pins to the 0 V
power supply is recommended whereever possible.
For the unconnected pins at the addresses for which the common voltage is fixed,
the input is “0”. For the unconnected pins at the addresses for which a common
voltage can be selected, the input is “0” when the DICOMx common select pin is
connected to the 0 V power supply or “1” when it is connected to the +24 V power
supply. Connect DICOM1 and DICOM2 when used. When addresses Xm+0.0
through Xm+0.2, Xm+0.7, Xm+1.0 through Xm+1.2, Xm+1.7, Xm+11.4 through
Xm+11.7, and Xm+4.0 through Xm+4.7 are not used, connect DICOM1 and
DICOM2 to the 0 V power supply.

Common voltage for DI

Address Common voltage

Xm Bit 0, 1, 2, and 7 can be selected with DICOM1.
The others cannot be selected.

Xm+1 Bit 0, 1, 2, and 7 can be selected with DICOM1.
The others cannot be selected.

Xm+2 Cannot be selected.

Xm+3 Cannot be selected.

Xm+4 Can be selected with DICOM2

Xm+5 Cannot be selected.

Xm+6 Cannot be selected.

Xm+7 Cannot be selected.

Xm+8 Cannot be selected.

Xm+9 Cannot be selected.

Xm+10 Cannot be selected.

Xm+11 Bit 4, 5, 6, and 7 can be selected with DICOML1.
The others cannot be selected.

/\ CAUTION
An output DC voltage of +24 V at CM51 (18) and CM52 (18) is for DI signals. Do
not supply 24 V DC to these pins from the outside.
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8.9.5 DO (Output Signal) Connection

J————Pmnumba
D0com | SVBizo)
Address number \—| li
Bit number ‘ ‘
+24V ov
424 V stabilized power supply
= 5
Yn+0.0 ’J\__IJEG AL CMB3(01) Relay |
DV
Yn+0.1 @:ﬂ CMB3(19)
Yn+0.2 @: CMB3(34)
Yn+0.3 m:q CMB3(02)
Yn+0.4 @: CMB3(20)
Yn+0.5 @: CMB3(35)
Yn+0.6 @: CMB3(03)
Yn+0.7 @: CMB3(21)
Yn+1.0 @: CMB3(36)
Yn+1.1 @:o CMB3(04)
Yn+1.2 @:0 CMB3(22)
Yn+1.3 @:0 CMB3(37)
oot [ ov —* CMB3(05)
Yn+1.5 @:{I CMB3(23)
Yn+1.6 @:«n CMB3(38)
Yn+1.7 DV CMB3(06)
77T T CM52(33),CMB3(33),
CMB4(07)
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F Pin number
CMB3(17,50)
DOCOM | cme4(20) ,
Address number
Bit number ® ®
w24V OV
+24 V stabilized power supply
= <
Yn+2.0 ’J\__IJIG r\CMB3(24) 'TLay'
| |_Relay |
DV
Yn+2.1
{ ov ¢ CMB3(39)
Yn+2.2
: [ ov [ CMB3(07)
Yn+2.3
Y= CMB3(25)
Yn+2.4
Y= CMB3(40)
Yn+2.5
Y= CMB3(08)
Yn+2.6
{ DV [ CMB3(41)
Yn+2.7
{ DV [ CMB3(09)
Yn+3.0
{ ov CMB3(26)
Yn+3.1 ov | —2 CMB3(42)
Yn+3.2
{ DV =% ¢ cmB3(10)
Yn+3.3
{ bv [—*¢ CMB3(27)
Yn+3.4
{ v [—¢ CMB3(43)
Yn+3.5
{ v [—*? CMB3(11)
Yn+3.6
{ bv —¢ CMB3(28)
Yn+3.7
DV CMB3(44)
77T CM52(33),CMB3(33),
CMB4(07)
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J————Pmnumba
D0com | SVBiizo)
Address number \—| li
Bit number ‘ ‘
+24V oV
424V stabilzed power supply
= <
Yn+4.0 hhe 1 CcMB3(12) oy |
DV
Yn+4.1 @:; CMB3(29)
Yn+4.2 @: CMB3(45)
Yn+4.3 @: CMB3(13)
Tned.g [ DV [ CMB3(30)
Yn+4.5 @: CMB3(46)
Yn+4.6 @:‘ CMB3(14)
Yn+4.7 @: CMB3(31)
Tn+s.0 [ bv [ CMB3(47)
Yn+5.1 ov | —2 CMB3(15)
Yn+5.2 @:. CMB3(32)
Yn+5.3 m:qp CMB3(48)
Yn+5.4 @:{p CMB3(16)
Ynts.5 ov | —* CMB3(49)
Tno.6 [ ov —* CMBA4(06)
Y57 DV CMB4(13)
77T [ CM52(33),CMB3(33),
CMB4(07)
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J————Pmnumba
CMB3(17,50)
D_?@M CMB4(20)
Address number
Bit number ® ®
+24V oV
+24 V stabilized power supply
7 K
Yn+6.0 ’J\__IJ 1< A CMB4(14) 'TLay'
' | Relay |
DV
Yn+6.1
[ DV =2 & cmea(o)
Yn+6.2
e [ov = o cmBaes)
Yn+6.3
Y= CMB4(15)
Yn+6.4
Y= CMB4(02)
Yn+6.5
Y= CMB4(09)
Yn+6.6
{ DV [ CMB4(16)
Yn+6.7
{ DV [ CMB4(03)
Yn+7.0
{ ov CMBA4(10)
Yn+7.1 ov | —2 CMBA4(17)
Yn+7.2
[ oV = o cmBa(4)
Yn+7.3
[ ov = o cmBaq)
Yn+7.4
{ v [—¢ CMB4(18)
Yn+7.5
[ Dv [—* CMBA4(05)
Yn+7.6
[ DV [ CMB4(12)
Yn+7.7
DV CMB4(19)
77T CM52(33),CMB3(33),
CMB4(07)
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8.9.6 External View

4-95

336 50 10
>

i f
| ooo JD1B
JD1A

o

1314
46
—
|
O
Inl

154

120
oQo
oQlo

CMB4

l——|"MBa CM52 CM51 |:|
ARE=—=mmll || 09 (o

\_ 17.78

7/.31.05 46.99 88.90 88.90 66.16 (
%
322 Approx 100
Mass: 540g (including mounting plate) Unit: mm

8.9.7 Specifications

Installation specifications
Install this unit in a fully enclosed cabinet.
For other installation conditions, conform to the CNC installation conditions.

Specifications of operator's panel connection unit (source DO)

Item Ordering specifications Specification
Operator's panel connection unit DI : 96 points
(source DO) AL168-2204-0260 DO : 64 points
Operator's panel connection unit DI : 64 points
(source DO) AL168-2204-0261 DO : 32 points
Fuse (spare parts) A02B-0163-K111 3.2A
Power supply rating
Supply voltage Power supply rating Remarks
24 VVDC +10% supplied from the power 0.5A+7.3mAxDI DI = number of DI points in the ON
supply connector CP61. The allowance of state
+10% should include instantaneous voltage
and ripple voltage.
NOTE
1 The above power supply rating does not include that to be input to DOCOM for
DO output.
2 To connect an optical adapter for the I/O Link i to both connectors JD1A and
JD1B, the above power supply rating + 70 mA is required.
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DI (input signal specifications)

Contact rating 30 VDC, 16 mA or more
Leakage current between contacts
when opened

Voltage decrease between contacts
when closed

1 mA orless (26.4 V)

2 V or less (including a cable voltage decrease)

The receiver delay time is 22 ms (maximum).
Delay time In addition, [I/O Link transfer time between CNC and this unit] and
[ladder scan period (depending on CNC)] must be considered.

DO (output signal specifications)
200 mA or less including momentary current per signal.

Maximum load current when ON 6.0 A or less for DO signals in all (For A16B-2204-0260)
4.0 A or less for DO signals in all (For A16B-2204-0261)
Saturation voltage when ON 1V (maximum) when the load current is 200 mA
Withstand voltage 24 V +20% or less including momentary variations
Leakage current when OFF 20uA or less
The driver delay time is 50 us (maximum).
Delay time In addition, [I/O Link transfer time between CNC and this unit] and

[ladder scan period (depending on CNC)] must be considered.

NOTE
Be sure to connect all DO power supply pins DOCOM. The maximum current that
is allowed to pass to each DOCOM terminal pin is 2.0 A, and care must be paid to
prevent the sum of the load current from exceeding the current that is allowed to
pass via the DOCOM terminal.
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8.9.8 Other Notes

Address allocation
For this unit, 1/0O addresses are mapped as follows.

For A16B-2204-0260

DI space map DO space map
Xmy Yny
Xm; +1 Yn; +1
Xmy +2 Yn, +2
Xm; +3 Yn; + 3 _
Xm, + 4 Yn, +4 Output signal | Slot 1
Xmg +5 . Yn, +5
Xm. + 6 Input signal Slot 1 Yn, 76
Xmy; +7 Yn, +7
Xm; + 8
Xmy+9
Xmy + 10
Xmy + 11

For A16B-2204-0261

DI space map DO space map
Xmy Yn,
Xmy + 1 Yng +1 .
Xm, + 2 Yn, +2 Output signal | Slot 1
Xm; + 3 . Yn, +3
Xm, + 4 Input signal Slot 1
Xmy +5
Xmy + 6
Xmq +7

Xm; and Yn; indicate the start address at allocation.

Basically, for this unit, allocate 12-byte DI addresses to slot 1 and 8-byte DO addresses to slot 1 for
A16B-2204-0260, or 8-byte DI addresses to slot 1 and 4-byte DO addresses to slot 1 for
A16B-2204-0261.

ON/OFF of the power supply (DO common) for DO signals (output signals)
For ON/OFF of the power supply pin (DOCOM) for the DO signals (output signals), see Subsection
8.2.4.4.

Parallel DO (output signal) connection
For parallel connections of DO signals (output signals), see Subsection 8.2.4.4.

DO (output signal) alarm detection

The DO driver of this unit capable of detecting an overcurrent and measuring its own temperature. If an
accident, such as the connecting of the cable to ground, causes an abnormal increase in the load current or
in the driver temperature, a protection circuit, which is provided for each DO driver, is activated and
keeps the DO signal for the relevant 1 byte in the OFF state until the cause of the problem is eliminated.
Even if this occurs, the CNC and 1/0O continues operating without entering the alarm status, but the DO
driver which detected the error can be checked. If a DO error occurs, this information can be checked on
the CNC DGN screen or alarm processing can be performed in advance using a ladder to help error check
and recovery.

A DO error such as a ground fault is detected for each point. This DO error is transferred to the PMC
system relay area as a status alarm. The following table lists system relay area information and
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corresponding DO data related to a status alarm. When an alarm data bit is set to “1”, the DO driver
corresponding to the bit detects an error. Also see Subsection 7.3.3, “Status Alarm”.

Information output to the system relay area and corresponding location where an error occurred
For A16B-2204-0260

Information output to the system relay area
Alarm information
Type Group | PMC Slot number Y address Faulty location
number | path | number (Intra-slot byte (DO address)
address)
0 Yn Oth byte DO
1 Yn+1 1st byte DO
2 Yn+2 2nd byte DO
0 | 01023 |1t05,9] 1 3 Yn+3 3rd byte DO
4 Yn+4 4th byte DO
5 Yn+5 5th byte DO
6 Yn+6 6th byte DO
7 Yn+7 7th byte DO
For A16B-2204-0261
Information output to the system relay area
Alarm information
Type Group | PMC Slot number Y address Faulty location
number | path | number (Intra-slot byte (DO address)
address)
0 Yn Oth byte DO
0 | 01023 |1t05,9] 1 L Ynt+l Lst byte DO
2 Yn+2 2nd byte DO
3 Yn+3 3rd byte DO

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yn indicates the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0

DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | faultatbit6 | faultat bit5 | fault at bit4 | fault at bit 3 | fault at bit 2 | fault at bit 1 | fault at bit O

For A16B-2204-0261

Alarm detection address and bit DO address Remarks
Xm+15.0 Yn+0
Xm+15.1 Yn+1
Xm+15.2 Yn+2
Xm+15.3 Yn+3
Xm+15.4 - Reserved
Xm+15.5 - Reserved
Xm+15.6 - Reserved
Xm+15.7 — Reserved
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8.10 CONNECTION OF SAFETY IO UNIT

8.10.1 oOverview

Safety 10 unit is a unit which can be used only with I/O Link i, and has the interface to connect
duplicated input and output signals from the safety circuit when the Dual Check Safety (DCS) function is
used.

/A CAUTION
Safety 10 unit is a unit dedicated to I/O Link i. It cannot be used for I/O Link
connection.

8.10.2 Total connection diagram

CNC Safety 10 unit /O unit

. E ID1A
JD51A zl E JD1B DA El E

CP1

CNAl - CNA1O EE
CNB1 - CNB9 EE

24VDC Power supply @ E Power magnetic cabinet
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8.10.3 Power supply connection

The power required for the operation of this safety 10 unit and for DI/DO must be supplied to connector CP1 in
the following figure.

CP1

01| +24V
24VDC power supply E 02| oV

03

8.10.4 /0 Link i Connection

For 1/0 Link i connection, see Section 7.2.

-332 -



B-64603EN/01

8. UNITS CONNECTED TO FANUC I/O Link i

8.10.5 DI/DO Address

Safety 10 unit must be used in “safety 1/0 mode”, and allocated to two continuous groups of I/O Link 7. In 1/O
Link %, allocate 6-byte DI address and 2-byte DO address to slot 1 of 1st group as PMC DI/DO, and allocate
4-byte DI address and 2-byte DO address to slot 1 of 2nd group as DCSPMC DI/DO.

DI/DO addresses are as follows.

+ 1st group (PMC DI/DO) address

Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
X1m+0 MONI ‘ ‘ - MONI ‘ | ‘ )
X1m+1 ‘ ‘ MONI ‘ ‘ - MONI ‘ | ‘
Xim+2 ‘ ‘ ‘ ‘ ‘ | ‘ | ‘
DI: 6-byte
xams [ | | | | | | |
Xim+4 ‘ MONI ‘ MONI ‘ MONI ‘ MONI ‘ MONI | MONI ‘ MONI -
Xim+5 ‘ MONI ‘ MONI ‘ MONI ‘ MONI ‘ MONI | MONI ‘ MONI | MONI ‘j
veo [ | | | \}Do: > byte
vins | | | | | | |

= 2nd group (DCSPMC DI/DO) address
Address bit 7 bit 6 bit 5
X2m+0

xXam+1

bit 4 bit 3

bit 2

bit 1

xam+2

X2m+3

Y2n+0

Y2n+1

DI: 4-byte

DO: 2-byte

NOTE
1 DI shaded by Il cannot use.

signal from machine side.

2 DI written “MONI” is signal to monitor DO status. So it cannot be used as an input
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8.10.6

Pin assignment of DI/DO

CNAl CNB1
B A B A
01 X1m+0.0 oV 01| Yin+1.4 (X1m+5.0) oV
02 Xim+0.1 X2m+0.0 02 Xim+3.4 Xom+3.4
03 | Y1n+0.0 (X1m+0.2) 03| Y2n+1.4 (X1im+5.1) +24V
04 +24V +24V CNB2
CNA2 B A
B A 01 X1m+3.5 ov
01 oV 02| Yin+1.5 (X1m+5.2)| Y2n+1.5 (X1m+5.3)
02 Xim+2.0 X2m+2.0 03 Xam+3.5 +24V
03 +24V CNB3
CNA3 B A
B A 01 X1m+3.6 ov
01 X1m+2.6 ()Y 02| Yin+1.6 (X1im+5.4)| Y2n+1.6 (X1m+5.5)
02 X2m+2.6 +24V 03 X2m+3.6 +24V
03 +24V +24V CNB4
CNA4 B A
B A 01 X1m+3.0 oV
01 X1im+0.4 ov 02 X2m+3.0 +24V
02 Xim+0.5 X2m+0.4 03 +24V +24V
03 | Y1n+1.0 (X1m+0.6) CNB5
04 +24V +24V B A
CNA5 01 X1im+3.1 ov
B A 02 X2m+3.1 +24V
01 ov 03 +24V +24V
02 Xim+2.1 Xom+2.1 CNB6
03 +24V B A
CNA6 01 X1m+3.2 ov
B A 02 X2m+3.2 +24V
01 Xim+2.7 oV 03 +24V +24V
02 Xom+2.7 +24V CNB7
03 +24V +24V B A
CNA7 01 Xim+1.7 ov
B A 02 | Y1in+0.2 (X1m+4.3)| Y2n+0.2 (X1m+5.6)
01 Xim+1.0 oV 03 Xem+1.7 +24V
02 Xim+1.1 X2m+1.0 CNB8
03| Y1in+0.1 (X1m+1.2) B A
04 +24V +24V 01 X1m+3.3 ov
CNAS8 02| Yin+1.3 (X1im+4.5)| Y2n+1.3 (X1m+5.7)
B A 03 X2m+3.3 +24V
01 Xim+2.2 ()Y CNB9
02 Xim+2.3 Xom+2.2 B A
03 Xim+2.4 Xom+2.3 01 ov oV
04 | Y2n+1.2 (X1m+4.1) Xom+2.4 02 | Y2n+0.3 (X1m+4.7)| Y1n+0.3 (X1m+4.4)
05 +24V +24V 03 | Yin+1.2 (X1m+4.6) ov
06 +24V +24V
CNA9
B A - X1m, Y1n: PMC DI/DO
01 Xim+2.5 ov - X2m, Y2n: DCSPMC DI/DO
02| Y1n+0.5 (X1m+4.2) Xom+2.5 - Signals in () are DI to monitor DO
03 24V +24V status. When DO is ON, Dlin ( )is“1".
CNA10 When DO is OFF, Dlin () is “0".
B A
01 Xim+1.4 oV
02 Xim+1.5 Xom+1.4
03| Yin+1.1 (X1m+1.6)
04 +24V +24V
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8.10.7 DI/DO connection

Safety [0 Unit
PMC 1/0 DOCOM 24V Safet ' it
< o4 e Y clircul
CNA
x1040.0 [ A B1 K]
“ . 4 )
| ba <
[ |
cgd
37 e o
| |
| |
DCSPMC 1/0 : :
e |:""J |
X_Hm-l-[],[]_ <]% i-—'\.aji &
= sl ,
. H ol
| |
| |
-
Yint0.0 | & .3l | 00mA '
(1n40.0 | | :B3L . A400mA maximum |
| " 4
[ |
PALK | )
Kln+[]_2_ <]"H\ | Jl {
| |
| |
| |
l.g- |
Xim+0 .1 | <o cEE . &
Lc:.j | |
PMC 1/0
PMC 1/0 DOCOM 24V
CNA4]
Xtnt0.4f A | BTl |
| /]
I:Bd‘\l ]:
l | - ¢
| |
| |
DCSPMC 1/0 } :
X2n+0 .4 lag ||
ahiahion B4 - .
I:A"l \I
J-, | e ¢
| |
| |
| |
| |
= —
Yint1.0 | Je ezl | 400mA maximum
| T
|:.f3.] ﬂ\l ]:
X1n+0.6 [ ] da i
— s
< | |
| |
| |
o [ |
X1m+0.5 |":3?“\|
— il o T | T o
< L:.i -
PMC 1/0

Duplicated input and output signals are connected to Safety 10 Unit as PMC I/O and DCSPMC 1/0.
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Safety [0 Unit
PMC 1,/0 DO\;_"-’] ;’_‘..l
CNAT
')(lm-l-I.O_‘d* I—D] }—: |
l. |
I'B/l“\l .
I J| '
| |
| [
DCSPMC 1/0 : I
o[, ,J
| [
LTS &
I |
| |
| |
! | |
Yint0.1 | |= }Ds}! 400mA maximum |
|
Fﬁlwl !
X1m+1_8_‘<jgﬁ ;Jrl Jl {
| |
| |
I |
L. B2k |
1] e la |
= =1 -
PMC 1/0
PMC 1/0 DOCOM 24V
CNA1D
>{|m+l_L.q% !:B]‘)]l
l. |
j—; ER=CH W I
| |
| |
DCSPMC 1/0 : I
xemt1.4 [ 4 !:AP y ! |
— | |
!‘)“\/l}! )
| |
| |
| |
- | |
Vindd . LIS leal!  400mA maximum
] A
| |
1)':'\]:}| I
Xintl. B e | |
| |
| |
| |
Xll‘ﬂ+]_5_<]w . !F}P]! |
Lf:ij_, I
PMC 1/0

Safty

circuit

Duplicated input and output signals are connected to Safety 10 Unit as PMC I/O and DCSPMC 1/0O.
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Safety 10 Unit Safety circuit

5 i
sl BT
vfw
I
_I
O—0

™
- |

[

| I ] AP |
O—C

Xtnt2.0 | 4

xent2.0 [ 4
DCSPMC 1/0
~’ R
24V CNAS|
T fasK )
P [ = :
— | |
PMC 1/0 I I
| |
o)
¥em+2 1 !'.AP : )
“ _<|“" * | DH
l:;’\.'u .\I
DCSPMC 1/0 ‘7—‘_-'_ JJ'
24V CNBE4
4V =[] -
J I H .
X1m+3 .0 (B
) e L:j_, I'Hq;\:l
1 B2
T Pa
1 B2 .
PMC 1/0 wer’d
I‘.A! ii
I____J
)f.:’_’rn+3.U_‘<]w )‘J;
DCSPMC 1.0 :?
24V CNBS|
LAz ]
Xin+3 . 1 TETR
s L dh
s
) LHP<|
PMC 1/0 |!:\3-<|
| < |
DA )|
Xam+3 ., 1 | <|m . ——1{-
DCSPMC /0 :;i‘
24V CNBE|
apl ]
! :
Xint3.2 . HBIK |
—_'<j”° = O
B3N |
B2 K |
PMC 1/0 j? D
lla) D
hAl )I
Xzn+3. 2 | <]M ,_J_; l |

DCSPMC T1/0C

Duplicated input and output signals are connected to Safety 10 Unit as PMC I/O and DCSPMC 1/0.
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Safety 10 Unit DQCOM 24V CNAB Safety circuit
::95:};
Xint2 . 2 Bl
= P o)
l"’m}l
PMC 1/0 ::A=2-)I
| |
Xen+2.2 It AL ,
. | !
DCSPMC 1/0 lae ||
=150 Nl 5
T Ji L
|
Xint2 .3 B2 |
= e e O
- =], 1
) |
PMC 1/0 o |
|.H{)-\I
[ -1
Xent+2 3 ;A3 |
_q\» I DH ¢
| |
DCSPMC 1/0 | |
| |
| |
s ; — | |
vantl.2 | |e= |: B4 )I 200mA maximum
L |
DCSPMC 1/0 | |
| |
Kim+d 1 | |
Xim+d 1 | o L | |
< |
| |
Kim+2 4 _ |:B3 ! )
_<<]‘_,.-. I }l 0]
| |
PMC 1/0 37 | |
e
. |
bt .4 it A4
2nt2 _Q""’“ . ): )
L:jJ |
DCSPMC 1/0
24V CNA3
|:f‘\?\i p
X1m+2.8 B |
_‘<]w ::BS%'
e s
W "
FPMC G J:A?ii
|: Al
Xent2.8 | A L___)Jl
DCSPMC 10 J‘/
24V CNAS
LAPD|
Xim+2 . 7 | N BILK
< TEa K]
g
PJ‘ / o
MC Q ]:A,Jii
|: A < |
Xem+2 ., 7| ‘Q‘-"“ !___:’J
DCSFPMC 1/0 J7

Duplicated input and output signals are connected to Safety 10 Unit as PMC I/O and DCSPMC 1/0.
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I

safety it
Safety 10 Unit DOCOM 24V CNAS
] |:33 |
| 3|
¢ |
Kim+2 .5 :B4 1
gy -
|
PMC#1,/0 JT } I
|:.-'3.3~.\|
[ -
- - | A e |
Xr.lﬂ'r_).b_ qm = I"";E-}i
| |
DCSPMC 1/0 J7 : :
| |
I |
Yint0.5 [ |« LBP\! 200mA maximum
& =
|
2 A —\l
Xintd . 2 | - L I
PMC 1/0 J‘[
] [\
DCSPMC 1/0 gy
CNBSY
ven+0.3 | | B2\l 200mA maximum
1 Lr -:}i Jm ma
|
[, |
FEIN
T Jl
PMC 1/0 I :
| |
; —!
Yint0.3 | |~ A2l ] 200mA maximum
[ -
i
|
|:F'\] N
Bl
Kim+d | T | qw T | |
| |
J-, | |
| |
Ximtd . 4 _ | |
<= | |
| |
| |
| |
— | |
Yint1.2 | e lLeg\! 200mA maximum
| AT
| |
:AS:}!
. L_1I1
Xm'ﬂ-§_<ﬂ~m ~
PMC 1/0 :

[

Safety circuit

Duplicated input and output signals are connected to Safety 10 Unit as PMC I/O and DCSPMC 1/0.
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Safety 10 Unit ) .
DOCOM 24V
T 1T CNBT
|—_—_|
o | .
YlnID.E’_Jr_—l !:32\| 200mA maximum
| B,
e
Xint1.7 :8]
] =
|,
PMC 1/0 l :”q}l
I:«f'\l D |
o Aol
‘r’?’nIU.d_J“,:| I:'ﬁp}l 200mA maximum S
| |
. |
Xen+1. 7 l:B3
m _‘q* a i }]! O
L
DCSPMC 1/0 l
Xln+/l.3_ d"‘ﬁ -
X_lnlb,fj_q# }“
PMC [/0 J—,
DOCOM 24V
m (-|_NHU__|
" ! | . .
T1r\+].3_J“._—| !:3:2_0' 200mA maximum S
T " T
| |
|
X1m+3.3 l:8]
m —Q"“ . i 3; o
|, s
\ o A3 |
PMC 1/0 l : by I
A J|
| | |
Wi 2 | | ) .
T'“H-LJ".:, !:x'\Z’-\| 200mA maximum 5
T S b
| |
xent3.3 [ 4 !:F?B)l |
LEIJ (I
DCSPMC 1,0
¥im+d 5_4"'“ -
}('In-l-b.L qm
PMC 1/0 J—,

circuit

Duplicated input and output signals are connected to Safety 10 Unit as PMC I/O and DCSPMC 1/0.
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Kim+5, 2

K1m+5, 3

PMC 1/0

_<]m

<]~

IR B

Safety 0O Unit
cefety 10 U0 DOECH B2¥ o Safety circuit
—_— — C e = " .
I I
Yintl, 4 | |== l.g1 | 200mA maximum
o - '
ol |
X1m+3. 4 |82
|
M o A3
PMC 1/0 1 ; b
tALD
| | |
v = I, .
f2nt1.4 | [= !:83)| 200mA maximum |
| |
|
(2n+3 . 4 : A2
Xam _q* ir\_)J! o
| I
DCSPMC 1/0 J-,
Xim+5. 0 | ﬂ* -
Xim+s ., 1 | dm -
PMC 1/0 37
YOCOM 241
DOCOM 24V 3|—N—2——|
- |
T1n+l.5_J-|_—l !:B=2_\| 200mA maximum X
T L 7
| |
Xin+3.5 -8 \l ¢
AP | D- o]
l.
PMC 1/0 i'mjl I
Al )|
’J7—:__ | \"
. I | ;
Y._n|1,5_Ju'_—| !,—\i;: 200mA maximum 5
|
s l. |
xen+3.5 [ A . B3 )J! o
| E—
DCSPMC 1/0

Duplicated input and output signals are connected to Safety 10 Unit as PMC I/O and DCSPMC 1/0.
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S ety O Unit
Safely |1 Jni DOCOM 24V
Safety circuit
CNB3 '
er]_G_Jﬁ B2 I\ | Z00mA max imum
- M i —)! — - O
N
|
X1n+3. 6 1:BLK | c
A B | <]‘_R_‘ & | }l o]
- - |
FMC 1/0 37 :‘A“ D
l: A1 |
; 3:
IJ7' : |
L — .
Yant] S_J"._j i:;‘\=2_) I 200mA maximum
R
X2n+3 .6 B3 |
DCSPMC 1/0 J—/
Xint+5, 4 <]
— L ol -[
Xim+5 ., 5 | <]w N
PMC [/0 J‘/
DCz24V
Power supply
24V DOCOM
CP1 24V
RN ! A —[—
. ; B
14 S ]:
=
| D; O
A %
FGL

Duplicated input and output signals are connected to Safety IO_Unit as PMC 1/0 and DCSPMC I/0.
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8.10.8 Outline of Safety 10 Unit

GE' Lo
i .
16 28 /_ &1 N = 172 |
" d \f
Y i ¥
%
X
A
i\
2 B
13 O —
- £
o ;) M
IE &
- = —
—_ o 3
€ Sl m
n ] }
N [*} E
b o —_—
o = o
— 0o sl
- ] i I
ool g
&
u & e
[ss] o rg_ [Fe]
m| = £ S~ w
— - o @ | — —
o L -
: gl -
s} &
- [+] e ALH
o 5 GROUP LINE
- 2 - AL E\:IJ
= LT
0 eTe] OrusE
N =P O
) N =
o - ki B o
=z O
© IC K= v
Y P
W m

Weight: 1.4Kg T
 e—  e—1
— —
. — —
Unit: mm o
> >
| = 1 | — ] =
) ‘_.’A'.
T 97
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8.10.9 cConnector locations of Safety 10 Unit

— N
CNA1 CNB1
CNA2 CNB2
CNA3 CNB3
CNA4 CNB4
Connector for DI/DO Connector for DI/DO
™~ CNB5 | |le—
NA CNAS5
CNB6
CNAG6
CNA7 CNB7
CNB8
CNAS8
CNB9
1st Q ALM
CNA9 GROUP |:O LINK
ond O ALM LED
CNA10 GROUP |:O LINK
LED —
PoOwW O QO FUSE
Connector for 24VDC __| Ej JD1B K v
I L
POWET SUPPY M cp1 > Connector for I/O Link i
Ej JD1A K «

Fasten terminal for frame ground

I Connect to FG of power magnetic cabinet I

/

= — —
——> ——>
— ——>
Fuse (1A) a’;
A03B-0815-K001 — FG ———
\Tﬂ —
Bottom
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8.10.10 color labels for connectors of Safety 10 Unit

There is color labels placed beside the Tyco Electronics connectors of the safety 10 unit.
Attached color labels for the connectors on the cable side are to be affixed to the connectors on the cable
side.

Color labels for the connectors on the cable side (attached to the safety 10 unit)

. '
CNA1 White 7

LVNO

CNB1 Blue

E=——
CNBT

CNA2 Light green CNB2 White

CNA3 Blue CNB3 Orange

CNA4 Orange CNB4 Light green

LVND 9VNO SVNJD #VNO EVNI ZVND

Il CNB5 Gray
CNA5 White '
CNB6 Orange
CNA6 Green
I| CNB7 Green
CNA7 Blue i
| CNB8 Pink
|

CNA8 Light blue CNB9 Light blue

_CNBS CNB8B CNB7 CNBE CNBS5 CNB4 CNB3 CNB2

8YNO

CNA9 Pink

CNA10 Green

OLVND  BVYND

- 345 -



8. UNITS CONNECTED TO FANUC I/O Link i

B-64603EN/01

8.10.11 cConnector specification of Safety 10 Unit

Connector name

Name

Specification of cable-side connector

Order number

CP1

3-pin female connector

Tyco Electronics

A02B-0120-K324

CNB7, CNB9

CNA3, CNAG, CNB2,

6-pin female connector

Tyco Electronics

Housing D-3100 (X key) |1-178288-3 (Housing and three
Contact (AWG20-16) Tyco Electronics contacts of
1-175218-5 1-175218-5)
Contact (AWG24-20) Tyco Electronics
1-175217-5
CNAZ2, CNA5, CNAY, |6-pin female connector |Tyco Electronics A03B-0821-K100
CNB1, CNB3, CNB5, |Housing D-2100 (X key) |1-1318119-3 (For one unit)

170604-1

or

JST

FVDDEF 2-250 TYPE | Blue

CNB4, CNB6, CNB8 |Housing D-2100 (Y key) [2-1318119-3
CNA1, CNA4, CNA7, |8-pin female connector |Tyco Electronics
CNA10 Housing D-2100 (Y key) [2-1318119-4
CNA8 12-pin female connector |Tyco Electronics
Housing D-2100 (X key) |1-1318118-6
CNA1 - CNA10 Contact (AWG28-24) Tyco Electronics A03B-0821-K101
CNBL1 - CNB9 1318108-1 (1000 contacts of
Contact (AWG22-18) Tyco Electronics 1318107-1)
1318107-1 A03B-0821-K102
(150 contacts of
1318107-1)
JD1A, JD1B Soldering type connector |Connector: Honda Tsushin Kogyo A02B-0120-K301
(20 pins, female) PCR-E20FS
Case: Honda Tsushin Kogyo PCR-V20LA
or
Connector: Hirose Denki FI40B-20S
Case: Hirose Denki FI-20-CV2
Press-mount connector |Connector: Honda Tsushin Kogyo A02B-0120-K302
(20 pins, female) PCR-E20FA
Case: Honda Tsushin Kogyo PCR-V20LA
or
Connector: Hirose Denki FI30-20S
Case: Hirose Denki FI-20CV2
FG Fasten terminal Tyco Electronics A02B-0166-K330

8.10.12 specifications of Safety 10 Unit

Installation conditions

(1)
(2)

Operation:

Storage transportation:
For other installation conditions, conform to the CNC installation conditions.
Be sure to install the unit on a vertical face. Moreover for ventilation, allow a clearance of 100mm or

(3)
(4)

0°Cto 55°C

Use this unit in a completely sealed cabinet.
Use the unit under the following ambient temperature conditions:

-20°C to 80°C

more above and below. And never place a device that generates a large amount of heat below the

safety 10 unit.
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Order specification

Name Order specification Remarks
Safety 10 Unit A03B-0821-C002
Fuse (Spare parts) A03B-0815-K001 1A
Power supply capacity
Power supply voltage Power supply capacity Remarks

24V+10%

5.2A maximum

0.5A + 7.3mA x DI + Load current of DO

(£10% includes momentary
variations and ripples.)

Heat output

Heat output

Remarks

19W

Value when 50% on input signal are on.

Input signal specification

Number of points

63 points (include DI to monitor DO status)

Rated input voltage

24VDC (+10%)

Rated input current

7.3mA (average)

Polarity

Sink type

ON voltage/current

18VDC or more, 6mA or more

OFF voltage/current

6VDC or less, 1.5mA or less

Allowable self-diagnosis pulse width

Pulse width: 150us or less, Cycle: 4ms or more

Delay time

Receiver delay time: 2ms (maximum)
In addition, [I/O Link transfer time between CNC and Safety 10 unit] and
[ladder scan period (depending on CNC)] must be considered.

Output signal specification

Number of points

19 points

Rated output voltage

24VDC (+10%)

Rated output current

200mA (15 points), 400mA (4 points), including momentary variations

Polarity

Source type

Maximum voltage decrease ON

28mV (output current is 200mA), 56mV (output current is 400mA)

Maximum leakage current when OFF

S5pA

Output protection function

Protection against overheat, over current, short-circuiting

Delay time

The driver delay time is 50us (maximum)
In addition, [I/O Link transfer time between CNC and Safety 10 unit] and
[ladder scan period (depending on CNC)] must be considered.

/A\ CAUTION

external units.

1 The protection function is intended to protect the components internal rather than

2 No protection function can protect their internal components in all cases. Once
any protection function has worked, remove the cause promptly. If an absolute
maximum rating is exceeded, for example, it is likely that protection functions
may not work or an IC may break down before the related protection function
works, depending on the way or situation in which the modules are used.

3 If an output protection function is defective, it is likely that, if the load current
exceeds its rating continuously for a long time, smoke or ignition may occur.
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8.10.13 DO (Output Signal) Error Detection

The DO driver of the safety 10 unit has the output protection function for each output signal. If an accident,
such as connecting the cable to ground, causes an abnormal increase in the load current or in the driver
temperature, a protection circuit, which is provided for each DO driver, is activated and keeps the DO signal in
the OFF state. Even if this occurs, the CNC and safety 10 unit continue operating without entering the alarm
status, but the PMC is notified of the location of the error detected by the DO driver. This information can be
checked on the PMC status screen or alarm processing can be performed in advance using a ladder to help error
check and recovery.

When the above protection function is activated by the DO driver, the relevant error is output as a status alarm
and transferred to the PMC system relay area. The following table lists system relay area information and
corresponding DO data related to a status alarm. When an alarm data bit is set to ”1”, the DO driver
corresponding to the bit detects an error. For details of the status alarm, see Subsection 7.3.3, “Status Alarm”.

Information output to the system relay area and corresponding location where an error occurred

Information output to the system relay area
Alarm
Type|  Group PMC | Slot '”LOJnTste':’“ Y address Faulty location
number path | number (Intra-slot byte (DO address)
address)
0to 23 0 Yin DO alarm at Oth byte DO in PMC
(stgroupin | Lto5 1 1 Yan+1 DO alarm at 1st byte DO in PMC
0 PMC)
0to 23 . 0 Yn DO alarm at Oth byte DO in
(2nd group in 9 1 DCSPMC
DCSPMC) 1 Yon+1 DO alarm at 1st byte DO in DCSPMC
Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O address
assignment.
Y1n, and Y;n indicate the start address at allocation.
Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0
DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit 6 | fault at bit5 | fault at bit4 | fault at bit 3 | faultat bit 2 | faultat bit 1 | fault at bit O
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8.11 CONNECTION OF I/0 MODULE FOR OPERATOR’S PANEL
SUPPORTING SAFETY FUNCTION

8.11.1 Overview

“1/0O module for operator’s panel supporting safety function” is a unit dedicated to I/O Link 7, which has
an interface for duplicated input signals of safety circuits in using dual check safety (DCS) function.
There are two types of I/0 modules for operator’s panel supporting safety function.

Name Ordering specification Remarks

General-purpose DI: 21 points

1/0 module for operator’s panel DO: 16 points

supporting safety function (type B) A208-2200-0470 Safety input signal: 3 points

One manual pulse generator can be connected.
General-purpose DI: 24 points

1/0 module for operator’s panel DO: 16 points

supporting safety function (type A) A208-2200-0471 Safety input signal: 4 points

Three manual pulse generators can be connected.

/A CAUTION
I/O module for operator’s panel supporting safety function is a unit dedicated to
I/O Link i. Do not connect it to channels used for I/O Link.

8.11.2 Connection Diagram

CNC i
/O Link i I/0O Unit, etc.

1/0 module for o erator’s panel
supporting sa ety function —. |: JD1A

ink i 1/0 Link i
oo P] ]Jroe v ] sose

I/O Link i

1 General-purpose
Manual pulse _E < IAB0 DI/DO
generator —
s PIP—AR U
+24V power supply — T ]
— {[cPia(n) §
+24V power supply 1 —g ]
- {] cr1B (ouT) ©
= ]
o
)
c
%
' . ]
CE76 E =
Safety signal ]
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8.11.3 Power Connection

Provide the CP1B (IN) connector, shown below, with the power necessary for printed circuit board
operation and that for DI/DO operation. To facilitate power division, the power is output to CPLA(OUT)
exactly as it is input from CP1B (IN). When power division is required, use CP1A (OUT). Up to 2.5 A can
be supplied by branching.

CP1B(IN)
o4y P 01| +24Vv
ower a
supply 14 [§| E 02 ov
03
CP1A(OUT)
01| +24Vv
24V P
supplyOWer < @ E 02 oV
03
Connector name Cable-side connector Cable-side connector specification
CP1A, CP1B Housing Tyco Electronics
AMP1-178288-3
Contacts Tyco Electronics
AMP1-175218-5
NOTE
1 This unit doesn’t have a pin (DOCOM) which supplies power to a driver which
outputs DO.
Power is also supplied for DO through this connector. Use a power supply,
considering DO power supply rating.
2 Both connectors CP1B (IN) and CP1A (OUT) are same specification.
And there is not indication of (IN) and (OUT) on the PCB.

- 350 -



B-64603EN/01 8. UNITS CONNECTED TO FANUC 1/O Link i

8.11.4 DI/DO Address Map

I/0 module for operator’s panel supporting safety function is assigned to X addresses (input) and Y
addresses (output) in two successive groups. Assign for 1/0 Link i as described below.

For Type B

Allocate 4-byte DI addresses and 2-byte DO addresses to PMC-side (group 1) slotl, and 2-byte DI
addresses to DCS-side (group 2) slot1.

For Type A

Allocate 4-byte DI addresses and 2-byte DO address to PMC-side (group 1) slotl, and 1-byte DI address
to DCS-side (group 2) slotl.

DI/DO address maps are as follows for Type A and Type B.

For A20B-2200-0470 (TypeB)
- PMC-side (group 1) address map
Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
X1m+0 ‘ ‘ ‘ ‘ |

xims1 | I I B

X1m+2 | | | | |

anes [ |

Yins0 | | | | |

l DI: 4 bytes

i

DO: 2 bytes

-

Yin+l ‘ ‘ ‘ ‘ |

- DCS-side (group 2) address map
Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
X2m+0

e [ |

For A20B-2200-0471 (Type A)
- PMC-side (group 1) address map

DI: 2 bytes

I

Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

xum+o | | | | | | | | |

Xim+1 ‘ ‘ ‘ ‘ ‘ | ‘ | ‘ DI: 4 bytes
xum2 | | | | | | | | |

xames [ | | |

Yinso | | | |

DO: 2 bytes

|

Yine | | | |

- DCS-side (group 2) address map
Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

DI: 1 byte

X2m+0

- 351 -



8. UNITS CONNECTED TO FANUC 1/O Link I B-64603EN/01

NOTE
Signals in shaded area ( Il ) can not be used.
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8.11.5

DI/DO Connector Pin Arrangement

CE75

Pin Arrangement for A20B-2200-0470 (Type B)

A B
01 ov +24V
02 X1im+0.0 Xim+0.1
03 X1im+0.2 X1im+0.3
04 X1m+0.4 X1im+0.5
05 X1m+0.6 Xim+0.7
06 X1im+1.0 Xim+1.1
07 Xim+1.2
08
09 Xim+1.6 Xim+1.7
10 Xim+2.0 Xim+2.1
11 Xim+2.2 Xim+2.3
12 Xim+2.4 Xim+2.5
13 X1im+2.6 Xim+2.7
14 ov oV
15 ov oV
16 Y1n+0.0 Y1n+0.1
17 Y1in+0.2 Y1n+0.3
18 Y1n+0.4 Y1n+0.5
19 Y1n+0.6 Y1n+0.7
20 Y1n+1.0 Yin+1.1
21 Yin+1.2 Yin+1.3
22 Yin+1l.4 Yin+1.5
23 Yin+1.6 Yin+1.7
24 +24V +24V
25 +24V +24V

Pin Arrangement for A20B-2200-0471 (Type A)

A B
01 ov +24V
02 X1m+0.0 Xim+0.1
03 X1im+0.2 X1im+0.3
04 X1im+0.4 X1im+0.5
05 X1m+0.6 X1m+0.7
06 X1m+1.0 Xim+1.1
07 Xim+1.2 Xim+1.3
08 Xim+1.4 Xim+1.5
09 Xim+1.6 Xim+1.7
10 Xim+2.0 Xim+2.1
11 Xim+2.2 Xim+2.3
12 Xim+2.4 Xim+2.5
13 Xim+2.6 Xim+2.7
14 ov oV
15 ov oV
16 Y1n+0.0 Y1n+0.1
17 Y1n+0.2 Y1n+0.3
18 Y1n+0.4 Y1n+0.5
19 Y1n+0.6 Y1n+0.7
20 Y1in+1.0 Yin+1l.1
21 Yin+1.2 Yin+1.3
22 Yin+1l.4 Yin+1.5
23 Yin+1.6 Yin+1.7
24 +24V +24V
25 +24V +24V
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Connector name Cable-side connector

Cable-side connector specification

CE75

Two-piece connector, series HIF3B,
complying with MIL standards.

Hirose Electric: HIF3BB-50D-2.54R

CE76
Pin Arrangement for A20B-2200-0470 (Type B)
A B
01 ov Xim+3.2
02 Xom+1.2 X1im+3.3
03 X2m+1.3 Xim+3.5
04 Xam+1.5 X2m+0.4
05 +24V +24V
06 +24V +24V
Pin Arrangement for A20B-2200-0471 (TypeA)
A B
01 ov Xim+3.2
02 X2m+0.2 Xim+3.3
03 X2m+0.3 Xim+3.4
04 X2m+0.4 Xim+3.5
05 X2m+0.5 +24V
06 +24V +24V
Connector name Cable-side connector Cable-side connector specification
CE76 12 pin female connector housing D-2100 X key Tyco Electronics
AMP1-1318118-6
Contact Tyco Electronics
AMP1318107-1
/\ CAUTION

In case of Type B, address X1m+1.6 to address X1m+2.7 are assigned to pins of
JAG60 as well as CE75. If address X1m+1.6 to address X1im+2.7 are used in one
type of a connector, do not connect to these addresses in the other type of
connector.

NOTE

Blank pins cannot be used. Do not connect to these pins.
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8.11.6 DI (General-purpose Input Signal) Connection

DI connection for CE75

\l,— Pin number
Address number—24Y_ CE75 (A24, A25, BO1, B24, B25)
Bit number - )
X1m+0. 0 - ~CE75 (A02)
— )
Kim+0. 1 RV ._D_T_- ) CET5 (802
Xim+0. 2 RV ._D_T_- ) CET5 (A03)
Kim+0. 3 RV ._D_T_- ) CET5 (803
Xim+0. 4 RV ._D_T_- ) CET5 (04
Kim+0. 9 RV ._D_T_- ) CE75 (804
Xim+0. 6 RV ._D_T_- ) GET5 (405)
X1m+0. 7 -  CE75(B05) .
=)
oV
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~ Pinnumber
ddress number _+24V_ CE75 (A24, A25, BOT, B24, B25)
X110 RV _|_,J_- ~ CE75(A06) e— »
d
Xim+1 . 1 M | .D—T_- )CE75(B06)
Xim+1. 2 RV .J_- DCET5(A0T)
(Xim1.3) NOTE) oy 7—1_)—T_- CET5(B07)
(Xim+1. 4) (NOTE) [p | LD—T_- )CET5(A08)
(Xim+1.5 NOTE)[ py ) CE75(B08)
Xim+1. 6 ._|_|_T_-
RV ._|—|_T_- DCET5(A09)
Xim+1. 7
RV ﬁ_D—T_- ) CET5(B09)
X1im+2. 0 RV J_|—|J_- ") CE75(A10)
X1m+2. 1
RV I—T_- D CE75(B10)
Xim+2. 2 T
m+Z.
RV ._|_|_T_- ) CE75(A11)
Xim+2. 3
RV '-|_I—T_- 2 CET5(B11)
Xim+2. 4
RV a—|_|—T_- ")CE75(A12)
Xim+2. 5
RV '-|_I—T_- JCE75(B12)
Xim+2. 6 MRy | .D—T_- NCET5(AI3)
Xim+2. 7 P JCET5(B13)
.-1_,}—- P! *—
oV
/A CAUTION

+24V (A24, A25, B01, B24, B25) are output signals which are used as a common
voltage for input signals.

Do not use these except for a common voltage for input signals. Do not supply
24V to these pins from the outside.

NOTE
Xim+1.3, Xam+1.4, X1m+1.5 can not be used for type B. These addresses can be
used only for Type A.
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DI connection for CE76

DI connection for A20B-2200-0470 (Type B)

Pin number
Address number_*24V CE76 (A05, A6, BO5, BOB)
| Jr_ Bit | N
s
Xom+0. 4 v ~CE76(B04)
l i@—- [ —— Y
>
Xem+1. 2 E_.H—- CET6(A02)
Xem+1. 3 E_.H—- CET6(R03
Xam+1. 5 E_.H—- CET6(A0)
Xin+3. 2 E_.H—- CET6(BO)
Xim+3. 3 E_.H—- CET6(802)
Xim+3. 5 E_ _CET6(803
D; .—
oV
DI connection for A20B-2200-0471 (Type A)
Pin number
Address number_+24V CE76 (A6, BO5, BO6)
1 J
T—- *e——@
A
Xom+0. 3 RV ._D_T—- )CE76(A03)
Xom+0. 4 RV ._D_T—- 3 CE76(A04)
X2m+0. 5 RV ._D_T—- 3 CE76(A05)
Kim+3. 2 RV ._D_T—- ) CET6(B01)
Kim+3. 3 RV ._D_T—- ) CET6(B02)
Kim+3. 4 RV ._D_T—- ") GE76 (803
Xim+3. 5 = -, CE76(B04)
/s .
/N CAUTION

+24V (A05 (in Type B), A06, BO5 and B06) are output signals which are used as

a common voltage for input signals. Do not use these except for a common
voltage for input signals. Do not supply 24V to these pins from the outside.
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8.11.7

DO (Output Signal) Connection

DO connection for CE75

ddress number  +24
\rBit —

‘l——.
Yin+0.0 !<—| -

Yin+0. 1 DV —®
N

Yin+0. 2 DV —®
N

Yin+0. 3 DV —®
N

Yin+0. 4 DV —®
N

Yin+0.5 DV —@
N

Yin+0. 6 DV —@
N

Yin+0. 7 DV —@
N

Yin+1.0 DV —9
|

Yin+1.1 DV —9
|

Yin+1.2 DV —9
|

Yin+1.3 DV —9
|

Yin+1.4 DV —9
|

Yin+1.5 DV —®
|

Yin+1. 6 DV —®
|

Yin+1.7 DV

|
—

oV

: CE75 (A16) I

CE75 (B16)

CE75 (A17)

CE75(B17)

CE75 (A18)

CE75(B18)

CE75 (A19)

CE75(B19)

CE75 (A20)

CE75 (B20)

CE75 (A21)

CE75 (B21)

CE75 (A22)

o U U U U U U U v v v Y

) CE75 (B22)
) CE75 (B23)

) CE75 (B23)

Pin number

—

1A

N

Relay

CE75(A01, A14, A15,B14,B15)

N
S
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8.11.8 Manual pulse generator Connection

Connection of JA60 to manual pulse generators

Connection for type B
One manual pulse generator can be connected. Ten input signals can be used on the connector.

For A20B-2200-0470(Type B)

1 HA1 11 X1m+2.0
2 HB1 12 X1im+2.1
3 +5V 13| Xim+2.2
4 oV 14 Xim+2.3
5 +5V 15| Xim+2.4
6 oV 16| Xim+2.5
7 +5V 17 X1im+2.6
8 oV 18 Xim+2.7
9 Xim+1.6 19 Xim+1.7
10 oV 20 +24V
Example of connection
Manual pulse
JAG0 Relay connector generator
1
HA1 HA1 HA1
2
HB1 HB1 HB1
3,5,7
+5V +5V +5V
4,6,8,10
ov ov ov
20
+24V
11
X1m+2.0 O C
12
X1m+2.1 O C
13
X1m+2.2 O C
14
X1m+2.3 O C
15
X1m+2.4 O C
16
X1m+2.5 O C
17
X1m+2.6 o le
X1im+2.7| 18 O/
Xim+1.6| 9 o<
Xim+1.7| 19
o O
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Connection for type

A

Three manual pulse generators can be connected.
Please refer to section 7.4.1 about the connection.

For A20B-2200-0471(Type A)

1 HA1 11
2 HB1 12 ov
3 HA2 13
4 HB2 14 ov
5 HA3 15
6 HB3 16 ov
7 17
8 18 5V
9 5V 19
10] 20, 5V

Connector name

Cable-side connector

Cable-side connector specification

JAGO

20 pin half-pitch connector
Solder type connector (20pin, female)

Connector: Hirose Electric FI40B-20S
Case : Hirose Electric FI-20-CV5

/N CAUTION

In case of I/0O module for operator’s panel supporting safety function type B,
address X1m+1.6 to address X1m+2.7 are also assigned to pins of CE75. If
address X1m+1.6 to address X1m+2.7 are used in one type of a connector, do not
connect to these addresses in the other type of connector.

8.11.9 External View

210
[Te] o
.ﬂ_@ -2
o
[qV]
& Weight 0.2Kg
Q| b
<||lo|lo B (Unit:mm)
allallg &S| @
- - - )
[3] 10
5 95 105 5
6-¢3.2
Save about 50 mm for
| wiring cables.

The thickness of the board
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8.11.10 specifications

Installation specifications
Install the 1/0 module in a fully enclosed cabinet.
For other installation conditions, conform to the CNC installation conditions.

Ordering specifications

Name Ordering specification Remarks
General-purpose DI: 21 points

1/0 module for operator’s panel DO: 16 points

supporting safet;) functionp(type B) A20B-2200-0470 Safety input signal: 3 poinﬁs

One manual pulse generator can be connected
General-purpose DI: 24 points

1/0 module for operator’s panel DO: 16 points
supporting safety function (type A) A20B-2200-0471 Safety input signal: 4 points
Three manual pulse generators can be connected
Fuse (spare parts) A03B-0815-K001 1A
Power supply rating
Power supply voltage Power supply Remarks

rating

24VDC+10% is fed through the I/O
connector (CPD1)

+10% includes momentary variation
and ripples.

The total power consumption of DI points is included. The
0.40A power consumption of DO points is not included. Use a
power supply, considering DO power supply rating.

NOTE
To connect an optical adapter for the 1/0 Link i to JD1A, the above power supply
rating +35mA is required. An optical adapter for the I/O Link i can not be
connected to JD1B.

Heat dissipation
Unit name Heat dissipation Remarks

1/0 module for operator’s panel supporting safety
function type A and B

4.3W DI ; 8 points when ON

NOTE
The details of the method of calculating heat dissipation are as follows.

29(W) + 0.18(W) X N
(N: Number of DI points turned on)

The above heat dissipation is only what this unit produces. This does not include
the power dissipation of peripherals, optical adapters for the I/O Link 7, manual
pulse generators and so on.
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DI (input signal specifications)

Contact rating 30VDC, 16mA or more
Leakage current between contacts when
ge cu W W 1mA or less (26.4 V)
opened
Voltage decrease between contacts . .
9 W 2V or less (including a cable voltage decrease)
when closed

The receiver delay time is 2ms (maximum)
Delay time In addition, [I/O Link transfer time between CNC and I/O module (2ms or
less)] and [ladder scan period (depending on CNC)] must be considered.

DO (output signal specifications)

Maximum load current when ON 200mA or less including momentary current per signal.
Saturation voltage when ON 1V (maximum) when the load current is 200mA.
Withstand voltage 24V +20% or less including momentary variations.
Leakage current when OFF 20uA or less
The driver delay time is 50us (maximum).
Delay time In addition, [I/O Link transfer time between CNC and I/0O module (2ms or

less)] and [ladder scan period (depending on CNC)] must be considered.

8.11.11 DO (output signal) Error Detection

The DO driver of this unit has output protection functions for each output signal. If an accident, such as an
ground fault, causes an abnormal increase in the load current or in the driver temperature, a protection
circuit, which is provided for each DO driver, is activated and keeps the relevant DO signal in the OFF
state. Even if this occurs, the CNC and 1/0 module continue operating without entering the alarm status,
but the PMC is notified of the location of the error detected by the DO driver. This information can be
checked on the PMC status screen or alarm processing can be performed in advance using a ladder to help
error check and recovery.

When the above protection function is activated by the DO driver, the relevant error is output as a status
alarm and transferred to the PMC relay area. The following table lists relay area information and
corresponding DO data related to a status alarm. When an alarm data bit is set to ‘1’, the DO driver
corresponding to the bit detects an error. For detail of the status alarm, see Subsection 7.3.3, “Status
Alarm”,

Information output to the relay area and corresponding location where an error occurred

Information output to the system relay area
Alarm information
Type Group PMC Slot number Y address Faulty location
number path | number (Intra-slot byte (DO address)
address)
0to 23 0 Yin DO alarm at Oth byte DO in PMC
0 (1stpgh;cgp in | 105 ! 1 Yin+1 DO alarm at 1st byte DO in PMC

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yn indicates the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0

DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit 6 | faultat bit5 | fault at bit4 | fault at bit 3 | fault at bit 2 | fault at bit 1 | fault at bit O
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8.12 I/O UNIT FOR POWER MAGNETICS CABINET

8.12.1 Overall Connection Diagram

CNC or preceding

I/O Link slave unit Following /O Link

slave unit

I/O unit for power

magnetics cabinet E JD1A
(JDJsllﬁ) El

JD1B

Manual pulse
generator

CB104 I . 4—p Machine side
Manual pulse DI/DO
generator

Machine side

Manual pulse CB105 F - 55
generator

+24V power supply DI/DO

- CP2 (OUT)

Machine side
DI/DO

+24V power supply
— > CP1 (IN)
CB106 P Machine side

CB107 I . -

NOTE
The following screw type connectors cannot be used to connect the 1/0O Link i or
manual pulse generator.

Connectors that cannot be used on the cable side

Specification Manufacturer
Connector case FI-20-CV7 Hirose Electric Co., Ltd.
Connector case and connector FI30-20S-CV7 Hirose Electric Co., Ltd.
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8.12.2 Power Connection

Supply power to the 1/0 unit for power magnetics cabinet from external power.

I/0 unit for power magnetics cabinet External power

CP1 24VDC stabilized
1] +24v power
o

3 24VDC +10%

Cable

CP1

AMP Japan

1-178288-3 (housing)

1-175218-5 (Contact) External power

Select a source that
+23x E%g meets the external
power terminal.

Recommended cable : A02B-0124-K830 (5m)
(Crimp terminal of size M3 is available on the external power side)

Part of the 24 VDC power input to CP1 can be taken out from CP2 by branching. CP2 should be
connected as shown below. In this case, the rating of the external 24 VDC power supplied to CP1 must
be the sum of the power consumed within the control unit and that supplied to external equipment via
CP2. The maximum capacity of power that can be obtained from a branch is 1.0 A.

1/0O unit for power magnetics cabinet External device

+24V
o

CP2

wW(N [

Cable

CP2
AMP JAPAN
2-178288-3 (Housing)

1-175218-5 (Contact) External device

Select a connector that
+24V (1) matches the pin layout
oV (2) of the external device.

NOTE
Do not interrupt +24V supplied to this connector during operation. Otherwise, an
alarm about communication with the CNC is issued. A voltage of +24V must not
be supplied after power-on of the CNC and +24V must not be interrupted before
power-off of the CNC. When powering off the CNC control unit, be sure to
power off the 1/0 unit for power magnetics cabinet.
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8.12.3 DI/DO Connector Pin Arrangement

CB104 CB105 CB106 CB107
HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN
A B A B A B A B

01 ov +24V 01 ov +24V 01 ov +24V 01 ov +24V
02 | Xm+0.0 | Xm+0.1 02 | Xm+3.0 | Xm+3.1 02 | Xm+4.0 | Xm+4.1 02 | Xm+7.0 | Xm+7.1
03 | Xm+0.2 | Xm+0.3 03 | Xm+3.2 | Xm+3.3 03 | Xm+4.2 | Xm+4.3 03 | Xm+7.2 | Xm+7.3
04 | Xm+0.4 | Xm+0.5 04 | Xm+3.4 | Xm+3.5 04 | Xm+4.4 | Xm+4.5 04 | Xm+7.4 | Xm+7.5
05 [Xm+0.6 |Xm+0.7 05 | Xm+3.6 | Xm+3.7 05 | Xm+4.6 | Xm+4.7 05 | Xm+7.6 |[Xm+7.7
06 | Xm+1.0 |Xm+1.1 06 | Xm+8.0 |Xm+8.1 06 | Xm+5.0 |Xm+5.1 06 | Xm+10.0 | Xm+10.1
07 [Xm+1.2 |Xm+1.3 07 | Xm+8.2 | Xm+8.3 07 | Xm+5.2 | Xm+5.3 07 | Xm+10.2 | Xm+10.3
08 | Xm+1.4 |Xm+1.5 08 | Xm+8.4 |Xm+8.5 08 | Xm+5.4 |Xm+5.5 08 | Xm+10.4 | Xm+10.5
09 | Xm+1.6 [Xm+1.7 09 [ Xm+8.6 [Xm+8.7 09 [ Xm+5.6 [Xm+5.7 09 [ Xm+10.6 | Xm+10.7
10 | Xm+2.0 [Xm+2.1 10 | Xm+9.0 | Xm+9.1 10 | Xm+6.0 [Xm+6.1 10 | Xm+11.0 | Xm+11.1
11 | Xm+2.2 [ Xm+2.3 11 | Xm+9.2 | Xm+9.3 11 | Xm+6.2 | Xm+6.3 11 | Xm+11.2 | Xm+11.3
12 [ Xm+2.4 | Xm+2.5 12 | Xm+9.4 | Xm+9.5 12 | Xm+6.4 | Xm+6.5 12 | Xm+11.4 | Xm+11.5
13 | Xm+2.6 |[Xm+2.7 13 | Xm+9.6 | Xm+9.7 13 | Xm+6.6 | Xm+6.7 13 | Xm+11.6 | Xm+11.7
14 14 14 | COM4 14

15 15 15 15

16 |Yn+0.0 |[Yn+0.1 16 |Yn+2.0 |[Yn+2.1 16 |Yn+4.0 |[Yn+4.1 16 |Yn+6.0 |Yn+6.1
17 |Yn+0.2 |Yn+0.3 17 |Yn+2.2 |Yn+2.3 17 |Yn+4.2 |Yn+4.3 17 [Yn+6.2 |Yn+6.3
18 |Yn+0.4 |Yn+0.5 18 [Yn+2.4 |Yn+2.5 18 [Yn+4.4 |Yn+4.5 18 [Yn+6.4 |Yn+6.5
19 |Yn+0.6 |Yn+0.7 19 [Yn+2.6 |Yn+2.7 19 [Yn+4.6 |Yn+4.7 19 [Yn+6.6 |Yn+6.7
20 |Yn+1.0 |Yn+l1l.1 20 |Yn+3.0 [Yn+3.1 20 [Yn+5.0 |Yn+5.1 20 |Yn+7.0 |Yn+7.1
21 [Yn+1.2 |Yn+1.3 21 [Yn+3.2 |Yn+3.3 21 |Yn+5.2 |Yn+5.3 21 |Yn+7.2 |Yn+7.3
22 |Yn+l.4 |Yn+l5 22 |Yn+3.4 |Yn+3.5 22 |Yn+5.4 |Yn+5.5 22 |Yn+7.4 |Yn+7.5
23 [Yn+l.6 |Yn+l1.7 23 [Yn+3.6 [Yn+3.7 23 |Yn+5.6 |Yn+5.7 23 |Yn+7.6 |Yn+7.7
24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM
25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM

/N\ CAUTION
An output DC voltage of +24V at CB104 (B01) , CB105(B01), CB106(B01) and
CE107 (B01) is for DI signals. Do not supply 24 VDC to these pins from the
outside.
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8.12.4

DI(General-purpose Input Signal)Connection

(096 points maximum

Address No.
Bit No.

Xm+0. 0 RV

L |
Xm+0. 1 RV

L 1
Xm+0. 2 RV

| I
Xm+0. 3 RV

| I
Xm+0. 4 RV

| I
Xm+0. 5 RV

| I
Xm+0. 6 RV

| I
Xm+0. 7 RV

| I
Xm+1.0 RV

L 1
Xm+1. 1 RV

| I
Xm+1. 2 RV

| I
Xm+1. 3 RV

L |
Xm+1. 4 RV

L |
Xm+1.5 RV

| I
Xm+1.6 RV

| I
Xm+1.7 RV

| I

R R

—

CB104 (BO1),
~ CB106(BO1),

Terminal No.

CB105(BO1)
CB107 (BO1)

\

) CB104 (A02) ~

(B104 (B02)

CB104 (A03)

CB104 (B03)

CB104 (A04)

CB104 (B04)

CB104 (A05)

CB104 (B05)

v U U U U U v

(CB104 (A06)

CB104 (B06)

CB104 (AO7)

CB104 (BO7)

CB104 (A08)

CB104 (B08)

CB104 (A09)

v U U U U U Y

(B104 (B09) ~
) — |
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Address No. r Terminal No.
Bit No. 24V
-_r CB104 (BO1), CB105(B01)
N CB106 (BO1), CB107(BO1)
—I D,
Xm+2.0 CB104 (A10) ~
== ]
Xm+2. 1 RV CB104 (B10)
el Fad i
Xm+2. 2 RV CB104 (A11)
=)
Xm+2. 3 RV CB104 (B11)
=)
Xm+2. 4 RV CB104 (A12)
LRV ] I—- D
Xm+2. 5 RV CB104 (B12)
LRV ] I—- D
Xm+2. 6 RV CB104 (A13)
Rl Fad e
Xm+2. 7 RV CB104 (B13)
1
ov
Xm+3.0 RV CB105 (A02)
=)
Xm+3. 1 RV CB105 (B02)
Rl Vo e
Xm+3. 2 RV CB105 (A03)
— =
Xm+3. 3 RV CB105 (B03)
el P G
Xm+3. 4 RV CB105 (A04)
el P
Xm+3.5 RV CB105 (B04)
i T Sl
Xm+3. 6 RV CB105 (A05)
el Vah e _
Xm+3. 7 RV CB105 (B05)
Er- )
ov
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voltage can be selected.

Address No.
Bit No. 24V
l
Xm+4. 0 FWET_T
— 0y
Xm+4. 1 RV
—
Xm+4. 2 F]ET‘T
—
Xm+4. 3 RV
—
Xm+4. 4 RV
—
Xm+4. 5 RV
—
Xm+4. 6 RV
— ]
Xm+4. 7 RV
—
Xm+4.0 to Xm+4.7 are D
signals for which a common com4

T

ov
Xm+5. 0 (Rv |
[
Xm+5. 1 (Rv |
|
Xm+5. 2 Ry |
[
Xm+5. 3 RV
|
Xm+b. 4 RV
L |
Xm+5. 5 RV
[
Xm+5. 6 RV
[
Xm+b. 7 [y |
[

(=)
<<

B

Terminal No.

—

CB104 (BO1), CB105(BO1)
~ ©B106(B01), CB107(BO1)

) (B106 (A02) ~

CB106 (B02)

\

CB106 (A03)

CB106 (B03)

CB106 (A04)

CB106 (B04)

CB106 (A05)

v U U U U U Y

CB106 (B05)

CB106 (A14)

D

CB104 (A01),
CB106 (A1),

CB105 (AO1)
CB107 (AO1)

(CB106 (A06)
(CB106 (B06)
CB106 (A07)
CB106 (BO7)
CB106 (A08)
CB106 (B08)

CB106 (A09)

CB106 (B09) ~
) — |

N AN N A A
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Address No. r Terminal No.
Bit No. 24V
-_r CB104 (BO1), CB105(B01)
N CB106 (BO1), CB107(BO1)
—I D,
Xm+6. 0 CB106 (A10) ~
== ]
Xm+6. 1 RV CB106 (B10)
el Fd i
Xm+6. 2 RV CB106 (A11)
=)
Xm+6. 3 RV CB106 (B11)
=)
Xm+6. 4 RV CB106 (A12)
LRV ] I—- D
Xm+6. 5 RV CB106 (B12)
Ry Vad e
Xm+6. 6 RV CB106 (A13)
Rl Vad e
Xm+6. 7 RV CB106 (B13)
1
ov
Xm+7.0 RV CB107 (A02)
=)
Xm+7. 1 RV CB107 (B02)
Rl Vo e
Xm+7.2 RV CB107 (AO3)
i Tt Sl
Xm+7.3 RV CB107 (BO3)
el Fh G
Xm+7. 4 RV CB107 (A04)
el T
Xm+7.5 RV CB107 (B04)
i T Sl
Xm+7.6 RV CB107 (A05)
el Vah e
Xm+7.7 RV CB107 (B05)
RS
ov
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Address No.
Bit No.

l

Xm8.0 [l
L
Xm+8. 1 v |
A
Xm8.2 ]
L]
Xm8.3 [
L]
Xm8.4 o]
A
Xm8.5 [l
A
Xm8.6 [
A
8.7 [
A
9.0 o]
A
Xm+9. 1 v 1
L
Xm9.2 o]
L]
9.3 o]
A
9.4 o]
L
9.5 [
A
Xm9.6 [
L]
9.7 [y
L]

U TR

—

CB104 (BO1),
~ CB106 (B01),

Terminal No.

CB105 (BO1)
CB107(BO1)

\

) (B105 (A06) -

CB105 (B06)

CB105 (AO7)

CB105 (BO7)

CB105 (A08)

CB105 (B08)

CB105 (A09)

CB105 (B09)

v U U U U U v

CB105 (A10)

CB105(B10)

CB105 (A11)

CB105 (B11)

CB105 (A12)

CB105(B12)

CB105 (A13)

v U U U U U v

CB105 (B13) ~
) — |

NOTE

The delay time of the receiver for input Xm+9 is 5-22ms.
The delay time of the receiver for the other input is 2ms(MAX).
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Address No. r Terminal No.
Bit No. 24V
-_r CB104 (BO1), CB105(B01)
N CB106 (BO1), CB107(BO1)
—I D,
Xm+10.0 CB107 (A06) ~
== ]
Xm+10. 1 RV CB107 (B06)
el Fd i
Xm+10. 2 RV CB107 (A07)
=)
Xm+10. 3 RV CB107 (BO7)
=)
Xm+10. 4 RV CB107 (A08)
el Vah e
Xm+10.5 RV CB107 (BO8)
Ry Vad e
Xm+10. 6 RV CB107 (A09)
LRV I—- D
Xm+10. 7 RV CB107 (B09)
Er- )
ov
Xm+11.0 RV CB107 (A10)
— Ty ’
Xm+11.1 RV CB107 (B10)
Rl Vo e
Xm+11.2 RV CB107 (A11)
i Tt Sl
Xm+11.3 RV CB107 (B11)
el Fh G
Xm+11.4 RV CB107 (A12)
el T
Xm+11.5 RV CB107 (B12)
i T Sl
Xm+11.6 RV CB107 (A13)
LRV ] I—- D
Xm+11.7 RV CB107 (B13) ~
Er- )
ov
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NOTE
Xm+4.0 through Xm+4.7 are DI pins for which a common voltage can be selected.
That is, by connecting the COM4 (CB106-A14) pin to the +24V power supply, these
DI signals can be input with them logical state reversed. If, however, some cable
wires of them are connected to ground, they have the same effect as inputting an
ON state DI signal. To prevent this from occurring, the connection of the COM4
(CB106-A14) pin to the OV power supply is recommended wherever possible in
terms of safety.

For the unconnected pins at the addresses for which the common voltage is fixed,
the input is “0”. For the unconnected pins at the addresses for which a common
voltage can be selected (from Xm+4.0 to Xm+4.7), the input is “0” when the COM4
(CB106-A14) pin is connected to the 0 V power supply or “1” when it is connected to
the +24V power supply. Connect COM4 when used. When addresses from Xm+4.0
to Xm+4.7 are not used, connect COM4 to the OV power supply.

Common voltage for general-purpose DI

Address Common voltage
Xm Internally fixed to OV.
Xm+1 Internally fixed to OV.
Xm+2 Internally fixed to QV.
Xm+3 Internally fixed to QV.
Xm+4 Externally can be selected with COM4
Xm+5 Internally fixed to OV.
Xm+6 Internally fixed to OV.
Xm+7 Internally fixed to OV.
Xm+8 Internally fixed to OV.
Xm+9 Internally fixed to OV.
Xm+10 Internally fixed to OV.
Xm+11 Internally fixed to OV.

/A\ CAUTION
An output DC voltage of +24V at CB104 (B01), CB105(B01), CB106(B01) and
CE107 (B01) is for DI signals. Do not supply 24 VDC to these pins from the
outside.
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8.12.5 DO(Output Signal) Connection

O 64 points maximum

Terminal No.
DOCOM CB104 (A24, B24, A25, B25)
o CB105 (A24, B24, A25, B25)
CB106 (A24, B24, A25, B25)
\CB107 (A24,B24, A25, B25)
[ 4 | ) | Ii
Address No. 24V ov
) +24V stabilized
Bit No. power supply
\ \l, “
|I——O N
Yn+0.0 :ﬁ - | CB104 (A16)
DV
YI’1+0. 1 DV —@
- ) CB104 (B16)
Yn+0. 2 DV —@
- ) CB104 (A17)
Yn+0. 3 DV —@
- ) CB104(B17)
Yn+0. 4 DV —@
- ) CB104 (A18)
Yn+0.5 vV —
- ) CB104 (B18)
Yn+0. 6 DV —®
- ) CB104 (A19)
Yn+0.7 DV —®
- ) CB104(B19)
- ) CB104 (A20)
Yn+1. 1 DV —@
- ) (B104 (B20)
Yn+1.2 DV —@
- ) CB104 (A21)
Yn+1.3 DV —@
- ) CB104 (B21)
Yn+1. 4 v —e
- ) CB104 (A22)
Yn+1.5 DV —®
- ) CB104 (B22)
Yn+1.6 DV —®
- ) CB104 (A23)
Yn+1.7 —
ov - ) 510462
- | )
| GB104 (A01)
ov GB105 (A01)
CB106 (A01)
CB107 (A01)
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Terminal No.
DOCOM CB104 (A24, B24, A25, B25)
e CB105(A24, B24, A25, B25)
CB106 (A24, B24, A25, B25)
\CB107 (A24, B24, A25, B25)
[ . | ) | |7
Address No 24V ov
) ' +24V stabilized
l// Bit No. power supply
A
|I——0 N
Yn+2.0 :<—| - | > CB105 (A16)
DV
Yn+2. 1 DV —9
- ) CB105(B16)
Yn+2. 2 DV —®
— ) CB105(A17)
Yn+2.3 DV —@
- ) CB105(B17)
Yn+2. 4 v —e
- ) CB105(A18)
Yn+2.5 DV —@
- ) CB105(B18)
Yn+2. 6 DV —
- ) CB105(A19)
Yn+2.7 DV —@
- ) CB105(B19)
Yn+3.0 DV —@
- ) GB105 (A20)
Yn+3. 1 DV —@
- ) GB105 (B20)
Yn+3. 2 DV —
- ) CB105 (A21)
Yn+3.3 v —e
- ) CB105 (B21)
- ) CB105 (A22)
Yn+3.5 DV —
- ) CB105 (B22)
Yn+3. 6 DV —
- ) CB105 (A23)
Yn+3.7 —
v - ) 05105623
- | )
| CB104 (A01)
oV CB105 (A01)
CB106 (A01)
GB107 (A01)
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Terminal No.
DOCOM CB104 (A24, B24, A25, B25)
e CB105 (A24, B24, A25, B25)
CB106 (A24, B24, A25, B25)
\CB107 (A24, B24, A25, B25)
[ . | ) | Ii
Address No. +24v ov
. +24V stabilized
l// Bit No. power supply
A
|I——O N
Yn+4.0 :<—| - | > CB106 (A16)
DV
Yn+4. 1 DV —@
- ) CB106 (B16)
Yn+4. 2 DV —®
— ) CB106 (A17)
Yn+4.3 DV —@
- ) CB106 (B17)
Yn+4. 4 v —e
- ) CB106 (A18)
Yn+4.5 DV —@
- ) CB106 (B18)
Yn+4. 6 DV —
- ) CB106 (A19)
Yn+4.7 DV —@
- ) CB106 (B19)
Yn+5.0 DV —@
- ) GB106 (A20)
Yn+5. 1 DV —@
- ) GB106 (B20)
Yn+5. 2 DV —
- ) CB106 (A21)
Yn+5.3 v —e
- ) CB106 (B21)
- ) CB106 (A22)
Yn+5.5 DV —
- ) CB106 (B22)
Yn+5. 6 DV —
- ) CB106 (A23)
Yn+5.7 —
bV - ) 05106623
- | )
| CB104 (A01)
oV CB105 (A01)
CB106 (A01)
GB107 (A01)
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Terminal No.
DOCOM CB104 (A24, B24, A25, B25)
e CB105 (A24, B24, A25, B25)
CB106 (A24, B24, A25, B25)
\CB107 (A24, B24, A25, B25)
[ . | ) | |7
+24V ov
Address No. +24V stabilized
Bit No. power supply
\[ A
|I——Q N
Yn+6. 0 :<—| - | > CB107 (A16)
DV
Yn+6. 1 DV —9
- ) CB107(B16)
Yn+6. 2 DV —®
— ) CB107(A17)
Yn+6. 3 DV —@
- ) CB107(B17)
Yn+6. 4 v —e
- ) CB107(A18)
Yn+6. 5 DV —@
- ) CB107(B18)
Yn+6. 6 DV —
- ) CB107(A19)
Yn+6. 7 DV —@
- ) CB107(B19)
Yn+7.0 DV —@
- ) GB107 (A20)
Yn+7.1 DV —@
- ) GB107 (B20)
Yn+7.2 DV —
- ) CB107 (A21)
Yn+7.3 v —e
- ) CB107 (B21)
- ) CB107 (A22)
Yn+7.5 DV —
- ) CB107 (B22)
Yn+7.6 DV —
- ) CB107 (A23)
Yn+7.7 —
bV — ) 05107623
- | )
| CB104 (A01)
oV CB105 (A01)
CB106 (A01)
GB107 (A01)
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8.12.6 Manual Pulse Generator Connection

For an 1/0O unit for power magnetics cabinet, three manual pulse generators can be connected.
For the connection, see Subsection 7.4.1.

8.12.7 External View

iy
i 0
= XXX
i XS
Al = XXX
e T
XXX
E ' 'Zl“\gé o
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8.12.8 GND Cable Connection

In the case of Multipoint grounding

Connect to the cabinet metal plate

which is connected to ground

Inthe case of Single-point grounding ¢ / Protective ground terminal

Connect to the signal ground bar Cable (2mm?) or thicker ston terminall

Connect the OV line of this unit to the cabinet’s metal plate which is connected to ground or signal ground
bar nearby via the protective ground terminal. Ground cable can be connected to the terminal from the
bottlom of the unit case. Refer to Item 3.4.1.1 about Multipoint grounding or Single-point grounding.

Use a faston terminal for series 250 as cable terminal.
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8.12.9 Specifications

Installation specifications
Install the 1/0 module in a fully enclosed cabinet.
Use the units under the following ambient temperature conditions:
Operation: 0°C to 55°C
Storage and transportation:  -20°C to 80°C
For other installation conditions, conform to the CNC installation conditions.

Ordering specifications

Item Ordering specifications Remarks
1/0 unit for power magnetics cabinet A02B-0319-C001
Fuse (spare parts) A03B-0815-K001 1A

Module specifications

Item Specification Remarks
DI points 96 points 24V input
DO points 64 points 24V source type output
MPG interface Up to 3 units

Power supply rating

Module Supply voltage Current rating Remarks
24 VDC +10% supplied from the power
110 unlt.for povyer supply connegtor CPl.. The allowance of 0.3A + 7.3MA X DI DI = number of DI points in
magnetics cabinet | +10% should include instantaneous the ON state.

voltage and ripple voltage.

NOTE
To connect an optical adapter for the 1/0 Link i to both connectors JD1A and JD1B,
the above power supply rating + 70mA is required.

If you use the power supply which is output from CP2, add the amount to the above
current rating .

DI (intput signal specifications)

Number of points 24 points (per module)
Rated input DC24V, 7.3mA
Delay time The receiver delay time is 2 ms (maximum). In addition, [I/O Link transfer time

between CNC and I/O module] and [ladder scan period (depending on CNC)]
must be considered.

DI (contact specifications

Contact rating 30 VDC, 16 mA or more

Leakage current between 1mA or less(26.4V)

contacts when opened

Voltage decrease between 2 V or less (including a cable voltage decrease)

contacts when closed
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DO (output signal specifications)
200 mA or less including momentary current per signal. 11.2 A or less for
DO signals in all

Maximum load current when ON

Saturation voltage when ON 1V (maximum) when the load current is 200 mA
Withstand voltage 24 V +20% or less including momentary variations
Leakage current when OFF 20uA or less
The driver delay time is 50 pus (maximum).
Delay time In addition, [I/O Link transfer time between CNC and 1/0 module] and

[ladder scan period (depending on CNC)] must be considered.

/A CAUTION

1 When inductive load is connected to DO teminal, connect a diode in parallel in
order to reduce the noise..

2 When capacitive load is connected to DO teminal, connect a resistor in series in
order to diminish the rush current.

Power supply for DO load (DOCOM)
Input voltage : min 0V, max 26.4V
Be sure to connect all power supply for DO load (DOCOM) pins.
Turn on the power supply for DO load (DOCOM) at the same time as the power for the control unit.
Turn off the power supply for DO load (DOCOM) when or before the power for the control unit is turned
off.

/A WARNING
For the safety of the system, don’t supply the power for the load (DOCOM) when
the power for the 1/0 Unit is off. If the power for the load (DOCOM) is supplied
when the power for the I/O Unit is off, invalid output or malfunction may cause an
accident.
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8.12.10 Other Notes

Address allocation

For the 1/0O unit for power magnetics cabinet, 1/O addresses are mapped as follows.

DI space map DO space map
Xmy Yn,
Xm;+1 Yn, +1
Xm; + 2 Yn, + 2
Xm; + 3 Yn, +3 .
Xmy + 4 Y+ 4 Output signal | Slot 1
Xm; +5 General-purpose Siot 1 Yn, +5
Xm; + 6 input signal Yn; +6
Xmy+7 Yn,+7
Xm; + 8
Xm; +9
Xm; + 10
Xm; + 11

XMmpg (for 1st MPG)
XMmpg + 1 (for 2nd MPG)
XMppg + 2 (for 3rd MPG)

Manual pulse

generator Slot MPG

Xmy, Xmpyg, and Yn; indicate the start address at allocation.

Basically, for an I/O unit for power magnetics cabinet, allocate 12-byte DI addresses to slot 1 and 8-byte
DO addresses to slot 1.

An 1/0O unit for power magnetics cabinet has an interface for three manual pulse generators. To use manual
pulse generators, allocate addresses to slot MPG. With this setting, addresses can be allocated to the three
manual pulse generators at a time (addresses cannot be allocated individually to manual pulse generators).
Do not use the addresses with the ladder because the CNC processes the manual pulse generator signals
directly.

ON/OFF of the power supply (DO common) for DO signals (output signals)
For ON/OFF of the power supply pin (DOCOM) for the DO signals (output signals), see Subsection
8.2.4.4.

Parallel DO (output signal) connection
For parallel connections of DO signals (output signals), see Subsection 8.2.4.4.

DO (output signal) alarm detection

The DO driver of the 1/0 unit for power magnetics cabinet is capable of detecting an overcurrent and
measuring its own temperature. If an accident, such as the connecting of the cable to ground, causes an
abnormal increase in the load current or in the driver temperature, a protection circuit, which is provided
for each DO driver, is activated and keeps the DO signal in the OFF state until the cause of the problem is
eliminated. Even if this occurs, the CNC and 1/0 module continue operating without entering the alarm
status, but the PMC is notified of the location of the error detected by the DO driver. This information can
be checked on the PMC status screen or alarm processing can be performed in advance using a ladder to
help error check and recovery.

A DO error such as a ground fault is detected for each point. This DO error is transferred to the PMC
system relay area as a status alarm. The following table lists system relay area information and
corresponding DO data related to a status alarm. When an alarm data bit is set to “1”, the DO driver
corresponding to the bit detects an error. Also see Subsection 7.3.3, “Status Alarm”.
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Information output to the relay area and corresponding location where an error occured

Information output to the system relay area
Alarm
Group | PMC Slot information Y address Faulty location
Type number
number | path | number (DO address)
(Intra-slot byte
address)
0 Yn Oth byte DO
1 Yn+1 1st byte DO
2 Yn+2 2nd byte DO
0 0t023 | 1t05 1 3 Yn+3 3rd byte DO
4 Yn+4 4th byte DO
5 Yn+5 5th byte DO
6 Yn+6 6th byte DO
7 Yn+7 7th byte DO

Output values of “Group number”, “PMC path”, and “Y address” depends on unit connection and 1/O
address assignment.
Yn indicates the start address at allocation.

Description of “Alarm data” in the system relay area
Alarm data
#7 #6 #5 #4 #3 #2 #1 #0

DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground | DO ground
fault at bit 7 | fault at bit 6 | fault at bit5 | fault at bit4 | fault at bit 3 | faultat bit 2 | faultat bit 1 | fault at bit O

/A\ CAUTION

1 he output protection function is not for external equipment but for internal device
of the module.

2 he output protection function can’t protect the internal device in any case. If the
output protection function is activated, remove the cause immediately. If the
output exceed the absolute maximum rating, the output protection function may
not operate normally or the internal device may break before the output
protection function operates.

3 fthe over current is continued with a condition that the output protection function
can’'t operate normally, the output might emit smoke or take fire.
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9 STOP AND EMERGENCY STOP

9.1 STOP MODES

If the control unit enters the alarm state, the servo and spindle motors stop ™.

NOTE
A servo motor attached to a vertical axis or spindle which is not manufactured by
FANUC may not stop. And, a stop of the spindle motor depends on a Ladder
program.

There are the following stop modes:

1. Stop by shutting off the motor power

2. Controlled stop without shutting off the motor power

3. Stop by shutting off the motor power after a controlled stop

A controlled stop is the quickest. However, a stop may be made by immediately shutting off the motor
power for safety reasons.

/A WARNING
Pressing the RESET key stops the running program. As a result, the servo axis
stops and the spindle axis remains rotating without changing the speed. The
RESET key may not function due to an MDI failure or the like, so, for safety, use
the emergency stop button instead of the RESET key to stop the motor safely.
When a failure of the control unit, machine contact, or connection is also
assumed, further safety actions must be taken.

9.2 SHUTTING OFF THE MOTOR POWER

The motor power may be shut off through an IGBT (transistor) or an electromechanical scheme that
controls mechanical contacts. When an amplifier is used, the motor power is shut off by an IGBT
(transistor) based on the control unit alarm state (or Ladder program). To shut off the motor power
through an electromechanical scheme, a line contactor must be installed on the power input line in the
Power Supply, thereby providing a direct contactor shut-off route. (See Fig. 9.5 (a) in Section 9.5,
"EMERGENCY STOP SIGNAL.")
The Power Supply provides MCC control signals (MCCOFF3 and MCCOFF4) for controlling the
contactor. However, these signals are enabled only when the motor power to all servo and spindle
amplifiers connected to the Common Power Supply is shut off through the IGBT.
Example 1)

When the *ESP signal is input to the Power Supply

The motor power to both servo and spindle amplifiers is shut off by the IGBT, after which MCC

control signals are output.
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Example 2)
When a servo alarm occurs
The motor power to the servo amplifier is shut off by the IGBT. When the spindle motor works
without any trouble, however, the spindle motor can be controlled independently and the motor
power to the spindle amplifier is not shut off by the IGBT. In this case, MCC control signals are not
output. When a spindle emergency stop signal is input using the Ladder program, the spindle motor
is decelerated to a stop. Then, the motor power is shut off through the IGBT, MCC control signals
are output, and the motor power is shut off electromechanically.
A failure in the amplifier may disable MCC control signals. To ensure motor power shut-off, therefore,
a circuit must be designed in a redundancy configuration having a route that is independent of the shut-off
function of the amplifier.

0.3 STOPPING THE SPINDLE MOTOR

While the spindle motor is running, shutting off the motor power allows the spindle motor to coast at a
speed maintained before shut-off and eventually stop (after a while). However, there may be cases where
the spindle motor should be stopped as soon as possible for safety reasons. In such cases, a stop of the
spindle motor depends on a Ladder program prepared by the machine tool builder. If the CNC detects an
abnormal condition, it outputs an alarm to the PMC. The Ladder program should specify processing to be
performed when an alarm is output: allowing the spindle motor to continue running, decelerating the
spindle to a stop, or causing the spindle to coast, for example.

To decelerate the spindle motor to a stop, a spindle emergency stop signal (such as *ESPA (G71.1) or
*ESPB (G75.1)) can be input in the PMC. Inputting this signal cause the spindle motor to be decelerated
to a stop. (A Ladder program must be created so that this signal is input if an alarm occurs.) The same
effect can be achieved by using the Power Supply emergency stop input (connector CX4). When an
emergency stop signal is connected to the *EMGPSM emergency stop input (connector CX4), therefore,
the spindle is decelerated to a stop if the CNC enters the emergency stop state.

/\ CAUTION

1 If the control unit enters the system alarm state, the Ladder program does not
run. In this case, the spindle amplifier can be decelerated to a stop. Make proper
parameter settings because such a stop depends on the settings.

2 If the spindle motor cannot be controlled due to an alarm in the spindle amplifier
itself or for some other reason, the motor power is shut off by the IGBT
immediately. After the servo motor has stopped, an MCC control signal is output.

9.4 STOPPING THE SERVO MOTOR

Shutting off the motor power brings the servo motor to a dynamic brake stop. A dynamic brake stop is
braking performed by separating the synchronous rotator from the driving power, and consuming
generated electric energies with the coil as well as the built-in resistor of the servo amplifier. With this
function, shutting off the motor power does not allow the servo motor to coast like the
spindle motor.
Servo motor stop mode depends on the type of a control unit alarm.
Example)
1. PSalarm caused by an NC program error or the like
The motor power is not shut off.
2. Control unit fan stop
A single-block stop is made. The motor power is not shut off.
3. Emergency stop state
A dynamic stop is made as a rule. By setting relevant parameters, however, it is also possible to
decelerate the servo motor to a stop, and then to shut off the servo motor power.
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4. System alarm
A dynamic brake stop is made.
If the servo motor cannot be controlled, a dynamic brake stop is unconditionally made.

9.5 EMERGENCY STOP SIGNAL

/A WARNING
The safety machine should be designed based on the evaluation results of
machine risk assessment. Use the emergency stop signal properly in order to
design the safety machine.

To configure an emergency stop circuit in compliance with the safety standards of IEC60204-1 in which
requirements for electrical components of machine are specified, observe the following cautions.
IEC60204-1 specifies that an emergency stop circuit shall function as a category 0 or 1 stop.

Category 0 stop:
Stopping by immediate removal of power to the machine actuators(Uncontrolled stop)

Category 1 stop:

A controlled stop with power to the machine actuators available to achieve the stop and then removal of
power when the stop is achieved

(Controlled stop)

Fig. 9.5(a) or Fig. 9.5(b) shows an example showing how to make connections for the emergency stop
signal with this CNC controller and servo amplifier(au series or i series) to comply with the EU Machine
Instructions. Fig. 9.5(c) shows a flow diagram of the emergency stop circuit signals.

The emergency stop signal is input to the Safety relay module. The output signal from the relay is input to
the CNC controller and Power Supply(PS). The Power Supply outputs control signal for a motor power
magnetic contactor, which can be used to switch the power applied to the Power Supply on and off. An
emergency stop signal is usually generated by closing the B contact of a pushbutton switch.

When the emergency stop signal (*ESP) contact is closed, the CNC controller enters the emergency stop
released state, such that the servo and spindle motors can be controlled and operated.

When the emergency stop signal (*ESP) contact opens, the CNC controller enters the emergency stop
state, and the servo and spindle motors stop. In case of Fig. 9.5(a) or 9.5(b), the spindle motor power is
shut off after the spindle motor is decelerated to a stop (Category 1 stop). Meanwhile, the servo motor is
forced to be a dynamic stop as a rule (Category 0 stop). By setting relevant parameter, however, it is also
possible to decelerate the servo motor to a stop, and then to shut off the servo motor power (Category 1
stop).

Regarding how the Spindle motor or the Servo motor stops when the emergency stop button is pushed,
refer to the Item 9.3 and the Item 9.4. Regarding specifications of parameters related in these matters,
refer to the FANUC AC SERVO parameters manual(B-65270JA).

The example of the emergency stop signal circuit showed in Fig. 9.5(a) or Fig. 9.5(b) complies with the
requirements of the safety standard 1SO13849-1, Performance Level(PL) ¢ or d. However, when
calculating PL value concretely, the calculation should be based on the safety standard 1SO13849-1 with
the reliability data provided by each parts supplier. In case for the reliability data of CNC, please contact
FANUC sales office.
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Emergency stop
button S1

Safety relay
module Safety input 1 @ |
Emergency i
stop K1 Safety input 2 ~ |
Magnetic contactor KO /'T:/ Ready S2
Reset/ ~
feedback input
CNC
Emergency stop K1
+24
*ESP
al series Power Supply SV
(PS) SP
Emergency stop K1
+24(CX4) *ESP *ESP
*ESP(CX4) (CXA2A) (CXA2B)
Emergency stop K1 off delay
1 MCCOFF3(CX3)
MCCOFF4(CX3)
Power to the magnetic contactor coil Surge killer
L1L2L3
Coil
/\:/ | p—
I
Main Power ~——{ Breaker /:/  —
Magnetic contactor KO AC reactor
Break power (+)
n
L 1
Other CNC conditions Emergency Motor brake coil Break power (-)

conditions SA stop K1

Fig. 9.5(a) Example of connections with an ai series servo amplifier

NOTE

1 When Emergency stop button S1 is pushed, Emergency stop K1 opens and
Magnetic contactor KO shuts off the power for Power Supply.

2 Set the off delay timer for shutting the power to the magnetic contactor coil in the
above example as follows:
- Set a value which allows the time required to normally stop by the spindle.
- Set a value which allows the feed axis stop time also when the feed axis

quick stop function and vertical axis fall prevention function are used.

3 Connect the auxiliary contact of Magnetic contactor KO to feedback input of

Safety relay in order to detect the failure of Magnetic contactor KO.
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Emergency stop
button S1

Safety relay
module Safety input 1 @ |
Emergency i
stop K1 Safety input 2 ~ |
Magnetic contactor KO /'T:/ Ready S2
Reset/
feedback input
CNC
Emergency stop K1
+24
*ESP
Bi series Power Supply Bi SV
PS)
Emergency stop K1
+24(CX30) *ESP *ESP
*ESP(CX30) (CXA19A) (CXA19B)
Emergency stop K1 off delay
7 RLY1(CX29)
RLY2(CX29)
Power to the magnetic contactor coil Surge killer
L1L2L3
Coil
— AT —
I
Main Power ~—— Breaker /:/ —
Magnetic contactor KO AC reactor
Break power (+)
M
L 1
Other CNC conditions Emergency Motor brake coil Break power (-)
conditions SA stop K1

Fig. 9.5(b) Example of connections with an Bi series servo amplifier

1

2

NOTE

When Emergency stop button S1 is pushed, Emergency stop K1 opens and

Magnetic contactor KO shuts off the power for Power Supply.

Set the off delay timer for shutting the power to the magnetic contactor coil in the

above example as follows:

- Set a value which allows the time required to normally stop by the spindle.

- Set a value which allows the feed axis stop time also when the feed axis
quick stop function and vertical axis fall prevention function are used.

Connect the auxiliary contact of Magnetic contactor KO to feedback input of

Safety relay in order to detect the failure of Magnetic contactor KO.
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Emergency
stop button S1 Broken line indicates
Safety i the signal flow of Data
relay module i or logic.
L e >
Emergency
Stop Magnetic contactor KO ;l/ Ready S2
~L
K1
i
1
i
1
| CNC
v _ Emergency stop K1
- +24 e,
i Contact input __*_E_S_Fj(_)gfj._ég)_{> _______________________________ 1 Delay timer L
1 TTTTTA Tttt '
| *ESP(spindle) """""""
1
5 i i
E Internal signal ' Internal signal 1
! ; ;
: | |
! oi series Power Supply SP__ ... i SV i
i r H H |
| PS) | PWMon ! PPWM
Emergency stop K1 ' " i o
Y Fmeeneysp 24v | command_ {1 Lo
| K i oo
! Contact input *ESP ! | Y, i
5 (T : | % v /<
i E Magnetic contactor i i .-----V--Nl-, e N i
' on command H !} Oafterthe ' Delay i 1
___________ domemee I spind ' [ !
Lo i ! tops : : timer E\i/
Emergency stop K1 off delay ! ! Lo H— S I B T
s nternal / 1 RN
ey (<1 lignal [ < >N
| ( <“'T'|I i v Internal !
<___|‘_____j i I "“"‘"'? signal E’"“T‘“
Powertothe -~ @ @—1— = Semooooposooqmmmoooooes el R == :
magnetic \/ \/
contactor coil Power shut-off Power shut-off

Breaker

Main Power —

c

Fig. 9.5(c) Flow diagram of emergency stop circuit signals

MCC KO AC reactor

/A\ CAUTION

1 This CNC controller can detect overtravel by using a software limit function. If
the software limit function does not operate effectively due to a failure, resulting
in a possible serious accident or loss, install a safety circuit, for example, a
stroke end limit switch arranged in series with the emergency stop button.

2 To use a spindle motor and amplifier produced by a manufacturer other than
FANUC, refer to the corresponding documentation as well as this manual.
Design the emergency stop sequence such that, if the emergency stop signal
contact opens while the spindle motor is rotating, the spindle motor is
decelerated until it stops.
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9.6 CAUTIONS ABOUT MULTI-PATH CONTROL

For multi-path control, multiple paths (up to 2 paths) belong to a machine group, and multiple machine
groups (up to three groups) constitute a system.

Example) Multi-path control configuration

Control unit

Machine group 1 Machine group 2

Fig. 9.6 (a)

To prevent an emergency stop in one machine group from affecting another within a multi-path control
system, a separate emergency stop circuit (see Fig. 9.6 (b)) must be provided for each machine group.

Machine group 1 Machine group 2
Emergency stop Emergency stop
button S1 button S1
Safety relay Safety relay
module safety input 1| ;i: module safety input 1| ;1:
Emergency : Emergency :
stop K1 Safety input 2 ~ stop K1 Safety input 2 ~
MCC KO Ready S2 MCC KO Ready S2
Resel [~ j Reset/ j
feedback input feedback input
CNC CNC
Emergency stop K1 Emergency stop K1
+24 +24
*ESP *ESP
ai series servo amplifier EiY% ai series servo amplifier sV
(PS) SP (PS) SP
Emergency stop K1 Emergency stop K1
T T | +24(cxe) *ESP || *ESP - " 7| +24(CX4) *ESP || *ESP
*ESP(CX4) (CXA24) (CXA2B) *ESP(CX4) (CXA24) (CXA2B)
Emergency stop K1 off delay Emergency stop K1 off delay
- MCCOFF3(CX3) 1 MCCOFF3(CX3)
MCCOFF4(CX3) MCCOFF4(CX3)
Power to the magnetic contactor coil Spark killer Power to the magnetic contactor coil Spark killer
L1L2L3 L1L2L3
[r— L—1
coil coil
Main circuit Main circuit
breaker breaker
Magnetic AC reactor Magnetic AC reactor
contactor KO contactor KO
Break power (+) Break power (+)
T N T
Other CNC conditions Emergency  Motor brake coil Other CNC conditions Emergency  Motor brake coil
Break power (-) Break power (-)
conditons ~ SA stop K1 condions  SA stop K1

Fig. 9.6 (b)
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10 CONNECTION TO OTHER NETWORKS

0i- MODEL F can be connected to the following networks. For an explanation of how to make the
connection, refer to the manuals listed below:

Manual title Manual code
FANUC Fast Ethernet / Fast Data Server OPERATOR’'S MANUAL B-64014EN
FANUC PROFIBUS-DP Board CONNECTION MANUAL B-63993EN
FANUC DeviceNet Board CONNECTION MANUAL B-64043EN
FANUC CC-Link Board CONNECTION MANUAL B-64463EN
FANUC Industrial Ethernet CONNECTION MANUAL B-64013EN
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11 CONNECTION WITH FANUC PANEL i AND
COMMERCIAL PERSONAL COMPUTERS

11.1 ovERVIEW

This chapter describes how to connect the control unit to the FANUC PANEL i or a commercial personal
computer, using the high-speed serial bus (HSSB) or Ethernet.

11.2 cAUTIONS

The FANUC PANEL i or a Windows-compatible personal computer commercially available is to be
connected. The user (machine tool builder or end user) is required to procure and maintain a commercial
personal computer if the user is to use it. FANUC owns the copyright for the driver used to connect a
personal computer. The software mentioned above and the contents of the related manuals may not be
used or reproduced in part or whole without the prior written permission of FANUC.

NOTE
1 IBMis a registered trademark of IBM Corp. of the US.
2 Windows is registered trademarks of Microsoft Corp. of the US.

3 The company and product names mentioned in this manual are trademarks or
registered trademarks of the respective companies.

11.3 CONNECTION USING THE HIGH-SPEED SERIAL BUS
(HSSB)

11.3.1 Overview

The high-speed serial bus (HSSB) enables the high-speed transfer of large amounts of data between a
commercial personal computer and the control unit, by connecting them via a high-speed optical fiber.
For an LCD-mounted type control unit, an HSSB interface board is inserted in an optional slot. On the
personal computer, an appropriate interface board is installed. You can use the FANUC PANEL 1 instead
of a commercial PC. The FANUC PANEL 7 comes standard with the HSSB interface.
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11.3.2 Connection Diagram

COP21N
Personal computer interface board HSSB interface board for
(PCI or PCI Express) control unit

(optional slot)

% COP21M
-_ LCD-mounted type control unit (rear)
—s =
Commercial PC
COP21M

PANEL i
! Note: Only an interface board for the PCl bus is provided as the interface board to

be installed in the personal computer.

11.3.3 Specifications of a Commercial PC

NOTE

1 The machine tool builder or end user is required to procure and maintain the
personal computer.

2 FANUC is not liable for any problems resulting from the operation of users'
personal computers, regardless of whether the operations are normal or
abnormal.

3 Perform a connection test between the PC and control unit before using the PC
sufficiently.

(1) The PC must have a PCI slot (5 V, 32bit, and Rev 2.1 or later) or PCI Express x1 (x4, x8, or x16)
slot (Rev 1.0a or later) to install an interface board.

(2) An HSSB driver must be installed on the PC. The HSSB driver is stored on the FOCAS1/2 library
disk (ordering information: A02B-0207-K737).

(3) Following shows the required power of the interface board for PCI type.

Drawing No. Specification Power supply requirements
A20B-8101-0162 2ch specification (for PCI Slot) +5V 1.5A
A20B-8101-0163 1ch specification (for PCI Slot) +5V 1A
A13B-0204-C001 1ch specification, Low profile (for PCI Express Slot) +3.3V 1A
A13B-0204-C002 1ch specification, Standard height (for PCI Express Slot) | +3.3V 1A
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11.3.4

Installation Environment

(1) HSSB Interface Board For Personal Computer

(2)

©)

Ambient temperature Operating 0 to 55°C
Non-operating -20 to 60°C

Humidity Usual 10 to 75% (non-condensing)
Short-term (within one month) 10 to 95% (non-condensing)

If the environmental requirement of the using personal computer is different from the above, please
keep the environmental requirement to be satisfied by the both equipments.

Connect the connection plate of PC side interface board to the chassis of PC which is securely
connected to the Frame Ground. Ensure that the electrical potential of the Frame Ground is not
fluctuate by external noise.

HSSB Interface Board For control unit

Strictly keep environmental requirement about each control unit in which the interface boards are
installed.

11.3.5

Handling Precautions

(1) Personal computer interface board

(@)

(b)

(©
(d)

Electrostatic interference

The personal computer interface board is shipped in an anti-static bag. To store or transport the
interface board, always place it in the anti-static bag. Before removing the interface board from
the anti-static bag, ground your body.

Protection of card edge terminals

When handling the personal computer interface board, do NOT touch its card edge terminals
(the gold-plated contacts which engage with a mating connector). If you accidentally touch
any card edge terminal, wipe it gently with clean or ethyl alcohol-dipped tissue paper or
absorbent cotton. Do not use any organic solvent other than ethyl alcohol.

The communication speed is different on the kind of the interface board to use, the function to
use, and the communication data size.

HSSB interface board dose not support the sleep and suspend. Please disable the sleep and
suspend.

(2) Optical connector and fiber cable
See Appendix D.

11.3.6

Procedure for Installing Personal Computer Interface Boards

/N WARNING

Before starting to mount or remove a personal computer interface board, switch
off the personal computer and its peripheral devices, and disconnect their power
supply cables. Otherwise, there is a serious danger of electric shock.

(1)
(2)

(3)
(4)

Remove the covering plate of extension slot on the personal computer.

Insert the interface board for the personal computer to the PCI connector or PCI Express connector
tightly.

Screw the plate of interface board to the computer.

Confirm connection (in only case of HSSB multi-connection)

Confirm following items for installing drivers of HSSB interface board in case of HSSB
multi-connection.

PCI slot or PCI Express slot number which HSSB board is mounted (slot number is marked to
PCB normally).
Correspondence between HSSB channel and CNC
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(5) Restore the covering plate.

NOTE
Do not touch the leads running to the card edge of the interface board (that

match with connectors).

11.3.7 cable Connection

; i Personal computer interface board
HS SB interface board for control unit Optical fiber cable of PANE Li p

N0 0

(1) Optical fiber cable for HSSB
Cable for inside wire
A66L-6001-0023#L~ (maximum cable length: 10m)
Cable for outside wire
A66L-6001-0026#L~ (maximum cable length: 50m)
Low-loss cable for outside wire (for relay only)
A66L-6001-0029#L~ (maximum total length of two cables: 35 m)
High-speed low-loss cable for outside wire
A66L-6001-0049#L~ (maximum cable length: 100m, maximum total length of two cables for
relay: 55m)
(2) Lowe-loss optical junction adapter
A63L-0020-0004

NOTE
1 For explanations about how to specify the length of the underscored portion and

the related cautions, see Appendix D.
2 The machine tool builder cannot cut or connect any optical fiber cable. Be sure

to use the cables above.
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11.4 CONNECTION USING Ethernet

11.4.1 oOverview

You can connect the control unit with a commercial PC to use the PC as the display unit of the control
unit and transfer data between the control unit and PC, using Ethernet. You can also use the Ethernet
display function to perform maintenance and IPL operation for the control unit from the PC at power-on.
You can use the FANUC PANEL i instead of a commercial PC.

11.4.2 Connection Diagram

Fast Ethernet board
LCD-mounted type control unit (optional slot)
(rear)

11/2
14

Ethernet port

CD38A (main board)
I I [ ]

Commercial PC

CD38U

PANEL i

NOTE

1 For connection to the Ethernet interface, see Section 5.5.

2 For connection using the Fast Ethernet board, refer to the FANUC Fast
Ethernet/Fast Data Server Operator’'s Manual (B-64014EN). When a PC is
connected using Fast Ethernet, the Ethernet display function cannot be used to
perform maintenance and IPL operation for the control unit from the PC at
power-on.

3 The Ethernet display function cannot be used on any LCD-mounted type control
unit or with Fast Ethernet.
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12.PANEL i B-64603EN/01

12 PANEL 1

The PANEL i is on an IBM PC compatible panel computer. Connecting the PANEL i to the control unit
via an optical fiber (high-speed serial bus) or Ethernet can provide a system with PC functions.

For details of the PANEL i (including installation environment conditions and connection), refer to the

FANUC PANEL i Connection and Maintenance Manual (B-64223EN). For connection with the control
unit, see Chapter 11.
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B-64603EN/01 APPENDIX UNITS AND CONNECTORS

A OUTLINE DRAWINGS OF UNITS AND
CONNECTORS

Outline drawings for LCD-mounted type control unit

Name See

Control unit 8.4"color LCD/MDI Fig. Ul

horizontal

8.4" color LCD/MDI Fig. U2

vertical

10.4" color LCD Fig. U3

15" color LCD Fig. U4

Other outline drawings
Name See

MDI unit (small type, 200x140mm) Fig. U5
MDI unit (ONG, 200x260mm) Fig. U6
MDI unit (ONG, 220x230mm) Fig. U7
MDI unit (ONG, 220x290mm) Fig. U8
MDI unit (QWERTY TYPE A, 160x290mm) Fig. U9
MDI unit (QWERTY TYPE B, 145x400mm) Fig. U10
Manual pulse generator Fig. U1l
Pendant type manual pulse generator Fig. U12
Separate detector interface unit or analog input separate detector interface unit Fig. U13
Absolute pulse coder battery case for a separate detector Fig. U14
Battery case for external installation Fig. U15
Punch panel (for LCD-mounted type control unit) Fig. U16
Ethernet Connector Panel Fig. U17

-399 -



A. OUTLINE DRAWINGS OF

120

1B1

a-p5

UNITS AND CONNECTORS APPENDIX B-64603EN/01
M M
= = =
ot
%: 2
5 & £
= C ""'\-H_\_\_qh —
3 3 E
T < -
o= 8
[SAKS) —] >
i o,
-l
g (] 5
5
o =
| Oo| sg
— o m
o| £
==
£5
o a2
[ ()
fom
L
110 B0 200
0| sred.S 4.5,
I | ( i TR ]
| | - 7
S | | B 2 5
| | & 5
| | &2 =
© X 7
H|“ 1 %8 5
| S I . Ir|_| i ||'_‘Iln—nl) UW (=§
3 a4 + i g
o o
| | . .
| - =
L, 4 =
| | =]
| |
} |
|
|

="

© 190
o 198

NOTE The unit is installed from outside cabinet.

Installation hole processing picture

Fix with M4 nut from the reverse side. The tightening torque is 2.0 N. m.

Fig. U1 Control unit (8.4” color LCD/MDI horizontal)
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Fig. U2 Control unit (8.4” color LCD/MDI vertical)
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Fig. U4 Control unit (15” color LCD)
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Fig. U5 MDI unit (small type, 200x140mm)
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Fig. U8 MDI unit (ONG, 220x290mm)
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Fig. U9 MDI unit (QWERTY TYPE A, 160x290mm)

- 408 -



A. OUTLINE DRAWINGS OF
B-64603EN/01 APPENDIX UNITS AND CONNECTORS

mao [] 0. n 1 o m
Top view |

400

Eront view O 0O 0000000 O O00x ’—El
I ' Side view
S O O0O00000000 [
O0000000000 DDDDDDD
OO0 OO0O00O000000 O0-0O0-0c43
13 BIMAX .
15T e I = I e T1 On the back of the

o ¢ Protective grounding stud
= . 30| (M4)
o
] )
o
° e © ° °
02 -3 0
_guJ_ 180 L 180 J_ﬂ_

110 150 110 A
__'4 _____ L ______ _;L _____ )1_,2)3 Dashed line:

Area for packing attachment

126

143
135
I
+
I

Weight: 1.1 kg

(Unit:  mm)

Panel cut drawing

(Mount the unit onto the outside of the cabinet then secure the unit with nuts from the inside.)

Fig. U10 MDI unit (QWERTY TYPE B, 145x400mm)
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Fig. U12 Pendant type manual pulse generator
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Fig. U13 Separate detector interface unit or analog input separate detector interface unit
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Plus polarity indication
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Mounting hole machining drawing (Unit: mm)

Fig. U14 Absolute pulse coder battery case for a separate detector
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Main unit
Lid _ — —— Mass: 0.9 kg (case only)
/ (Unit: mm)
/
8 115 4-M4
—
- +—
Mounting hole machining drawing
13.5 47
Countersink for 4-M4
p —

\

FANUC

145 >

Fig. U15 Battery case for external installation

- 413 -



A. OUTLINE DRAWINGS OF

UNITS AND CONNECTORS APPENDIX B-64603EN/01
: g
2 |
c _l_
| ™%
2 | 001 «
E” Gl
g

40

S A
[QV
W

A paint masking zone 8 mm wide is provided on the periphery of the

rear of the plate.

Fig. U16 Punch panel (for LCD-mounted type control unit)
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Fig. U17 Ethernet Connector Panel
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Connectors

Fig. title Specification No. Fig. No.
PCR connector (soldering type) PCR-E20FS Fig. C1 (a)
F140 connector F140-2015S Fig. C1 (b)
Connector case (PCR type manufactured by HONDA TSUSHIN PCR-V20LA/PCR-V20LB Fig. C2 (a)
KOGYO)
Connector case (Fl type manufactured by HIROSE ELECTRIC) FI-20-CV Fig. C2 (b)
Connector case (manufactured by FUJITSU COMPONENT) FCN-240C20-Y/S Fig. C2 (c)
Connector case (PCR type manufactured by HIROSE ELECTRIC) FI-20-CV7 Fig. C2 (d)
Connector (1) for servo side manufactured by Tyco Electronics AMP1-178128-3 Fig. C3 (a)
Connector (2) for servo side manufactured by Tyco Electronics AMP2-178128-3 Fig. C3 (b)
Connector (3) for +24 V power supply manufactured by Tyco AMP1-178288-3 Fig. C3 (c)
Electronics
Connector (4) for +24 V power supply manufactured by Tyco AMP2-178288-3 Fig. C3 (d)
Electronics
Contact for connector manufactured by Tyco Electronics AMP1-175218-2/5 Fig. C3 (e)

AMP1-175196-2/5
Connector (case) manufactured by HONDA TSUSHIN KOGYO Fig. C4 (a)
Connector (angled case) manufactured by HONDA TSUSHIN Fig. C4 (b)
KOGYO
Connector (male) manufactured by HONDA TSUSHIN KOGYO Fig. C4 (c)
Connector (female) manufactured by HONDA TSUSHIN KOGYO Fig. C4 (d)
Connector (terminal layout) manufactured by HONDA TSUSHIN Fig. C4 (e)
KOGYO
Connector (3 pins/brown) manufactured by SOURIAU Japan KK SMS3PN-5 Fig. C5
Connector for flat cable manufactured by HIROSE ELECTRIC HIF3BB-50D-2.54R Fig. C6
HIF3BB-34D-2.54R

Connector (for MDI) manufactured by Japan Aviation Electronics LY10-DC20 Fig. C7 (a)
for CA55
Contact (for MDI) manufactured by Japan Aviation Electronics LY10-C2-3 Fig. C7 (b)
for CA55
Punch panel connector for reader/punch interface Fig. C8 (a)
Locking plate for reader/punch interface connector Fig. C8 (b)
Connector (for distribution I/O connection printed circuit board) MRH-50FD Fig. C9
manufactured by HONDA TSUSHIN KOGYO
Faston terminal A02B-0166-K330 Fig. C10
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TYPE : HONDA PCR-E20FS (SOLDERING TYPE)
USAGE . GENERAL
MATING
HOUSING : HONDA PCR-V20LA (PLASTIC)
A ) -
n
2 <« 1.27 1
‘ I |- ) O I |
® ‘\\\:““Izm mzm:zrzlj
'\ L T rrrrrrrrT
n
n il
5+ 1
AL R Display 1)
~ HONDA, ~ |
— ‘ ), S g \
o =3 w 3 ] [ E j
L]l |
v Pt [l
U i ofe
1.27—>
#_ B
_ﬁ I::ll::::::::l tjl::ltﬂl::l .n_
—E=
A B
PCR-E20FS 2165 |[11.43

Fig. C1 (a) PCR connector (soldering type)

- 417 -



A. OUTLINE DRAWINGS OF

UNITS AND CONNECTORS APPENDIX B-64603EN/01
TYPE : HIROSE Fl40-2015S
USAGE : PULSE CODER INTERFACE

LINEAR SCALE INTERFACE
MPG INTERFACE
MATING/HOUSING  : HIROSE FI-20-CV

16.25 o 15°
11.43 -
1.27
>
A Note
/ This connector does not
/ (( 10 98 76|54 3 2 1 D have contacts for positions
SIRNL N\ TTTTTIETTT 117/ Ny 11,13,15,17, and 19.
5 o L L T L7/ =¥
\20 19 18 17 16[15 14 13 1211 4
Y
- \
13.35
P 19.2 4
Tab for
shield |
connection - _ 4
< = J
1{ (4)
(a9}
& H e N
3‘ [ |
™ A A | |
w0 ) \ |
lﬁl ofofafofofiofolofofo ‘3 hooF )
PN LN
2l2l|2llleten i\ NG
’4—»‘ vy 24|24
A A - Y

=

Section AA g 20| 18| 16| 14| 12
(Standard 1/10)
d A S AN - See from the back (soldering side)

Fig. C1 (b) FI40 connector
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TYPE : HONDA PCR-V20LA (for 6 dia. cable)
USAGE : GENERAL
9.5

-
jry
~

\

]
e

37

I i

(2) Case
Cable clamp
Lock bracket
Lock lever
Set screw for cable clamp

Fig. C2 (a) Connector case (PCR type manufactured by HONDA TSUSHIN KOGYO)
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TYPE : HIROSE FI-20-CV
USAGE : PULSE CODER INTERFACE

LINEAR SCALE INTERFACE
MANUAL PULSE GENERATOR INTERFACE

(1) (2) Case

(3) Lock bracket

(4) Lock lever

(5) Cable clamp

(6) Set screw for cable clamp

21+0.3

11.5:0.3
9.5:0.2
(5)
1=} T

T
I

j@

]

37+0.5

17.5+0.3

H]

3040.3 / \

Fig. C2 (b) Connector case (Fl type manufactured by HIROSE ELECTRIC)

TYPE : FUJITSU FCN-240C20-Y/S (for 5.8 dia. cable)
USAGE : GENERAL
Il Il
9.5
14
(2)

gl

30

Cable clamp
Screw

Lock lever

Fig. C2 (c) Connector case (manufactured by FUJITSU COMPONENT)
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(27.4)

1+0.3

11.5+0.3

=

20+0. 3

32+0.3

Fig. C2 (d) Connector case (PCR type manufactured by HIROSE ELECTRIC)

TYPE : AMP1-178128-3

DIMENSION (25.5) Circuit No.

Y

6.55
7.15

Circuit No,,

Fig. C3 (a) Connector (1) for servo side manufactured by Tyco Electronics
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TYPE : AMP2-178128-3

Circuit No.

7.15

Cricuit No.,

Fig. C3 (b) Connector (2) for servo side manufactured by Tyco Electronics

TYPE : AMP1-178288-3
USAGE : POWER SUPPLY UNIT CP1A |3 L
+24V INPUT 2 ov «
1| +24V

Circuit No.
DIMENSION < (22.96) > ———————

Y

—T
e |

Te) 0

re} -

© ~

(N mel

e
==l

m
)

Circuit No.

Fig. C3 (c) Connector (3) for +24 V power supply manufactured by Tyco Electronics
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TYPE . AMP2-178288-3
USAGE . POWERCP1B 3
+24V OUTPUT 2| ov 4
1| +24V o
DIMENSION . pp.gs ., CircuitNo.
| R e §
1oy 16, (b
Y] ['EJ"J
| Y| \
Q‘;: Lif} o
1 || 9
i " —
& g
. 167

] |
e
[Te] w0
w —
© ~

Circuit No,,

Fig. C3 (d) Connector (4) for +24 V power supply manufactured by Tyco Electronics

SEPARATE : AMP1-175218-2(Gold coated)
AMP1-175218-5(Tin coated)

REEL : AMP1-175196-2(Gold coated)
AMP1-175196-5(Tin coated)
WIRE : AWG 16, 18,20
e AAoa
29

.

In case of reel

B-B

4.2t044

%v 0
;f [.4 AP ©/" ) | |
(17 %T / PLATING 1D-MARKi<— ¢
A B
p

RESSER 1D-MARK

Fig. C3 (e) Contact for connector manufactured by Tyco Electronics

- 423 -



A. OUTLINE DRAWINGS OF
UNITS AND CONNECTORS

APPENDIX

B-64603EN/01

nnn

A e—— (D)—>|
(B)
sponioair— | A | ® ] ¢ | © || emnas.
MR-20LMH  (Plug)
MR—20LFH _(Jack) 39.3 | 449 39.8| 17 20
MR-S0LMH_(Plug) 679 | 735 | 448 | 18 50
MR-50LFH  (Jack)
Symbol Name Outer diameter of the cable
1 Connector cover MR-20L dia.10mm max
2 Cable clamp MR-50L dia.16mm max
3 Stopper
4 Screw for cable clamp
Plug (MR—20, 50MH)
5 Jack (MR-20, 50FH)

Fig. C4 (a) Connector (case) manufactured by HONDA TSUSHIN KOGYO

e}
o
H
v [

~ MR-5ONSB

o W®HONDA wom

1
’ 71.340.5 ‘

17

16

External dimensions of 50—pin connector

Fig. C4 (b) Connector (angled case) manufactured by HONDA TSUSHIN KOGYO
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2-M2
U M 1]
B R 1
L
< A s
< B

1819 20

>
’
:

it 12 13 T

1 2 38 4 5 6 7
Number of
A i terminals
MR-20RMH 32.8 | 27.8 20
MR-50RHF 61.4 | 56.4 50
Symbol Name
1 Cable clamp
2 Screw 2.6dia.x8
3 Connector (MR—20,-50MH)

Fig. C4 (c) Connector (male) manufactured by HONDA TSUSHIN KOGYO
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2-M2
® K\LR %\ T - j AJr\K
T s 1 L T i
l rﬁ 1 1
N
< B
A
[ .
S T T [ ]
% > (2)T
Ty 010 0 @
0 0
el
& E1 PN
o a9 o n 2w 2 ¥
ISR
A | 8 ||emnas.
MR-20RMH 328 | 27.8 20
MR-50RMH 61.4 56.4 50
Symbol Name
1 Cable clamp
2 Screw 2.6dia.x8
3 Connector ( MR-20,— 50FH)

Fig. C4 (d) Connector (female) manufactured by HONDA TSUSHIN KOGYO

QS QS QS QS QS ARSI NN
PN EERRERRARRERIIREREREREREREEPFS MR=50MH
N 19 20 21 22 23 24 25 46 27 28 20 30 31 32 N (50—core,plug)
SN N N NN NN BRSSO S N
T2 3 & 5 6 7 8 9 |10 % 12 13 14 15 6 17 18
_ J

NN N N NN N D T T S T T S ST
A T2 3 4 5 & 7 8 8 |f0 1 12 13 14 15 16 17 18 EN MR-50FH
Nd T % o 2 25 2% ko2 w2 % o B N (50—core, jack)
ANERNERVERENEENEN SSERSER VIR VRN
3 34 35 36 37 38 39 40 4 42 43 44 45 48 47 48 49 50
s
fi\ ( % ?5 % 14 ?ﬂ ?9 % A\ MR-20MH
N MR RIR AR N (20-core,plug)
Y
A\ J/
'd Y
SIS S IR
fi\{ PN 5. 57 A MR-20FH
20-core, jack
\IJL S 50 P T T P P N ( jack)
14 15 16 17 18 19 20

Fig. C4 (e) Connector (terminal layout) manufactured by HONDA TSUSHIN KOGYO
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30
Manufacturer : Burndy Japan Corp.
Specification
Name (Connector maker Remarks
number)
Connector housing for cable | SMS3PNS-5 Brown
. For details on tools
C (Crimp type) RC16M-23T3 required for crimp
ontact terminals,contact the
(Solder type) RC16M-SCT3 manufacturer.
Cables : Cross sectional area 0.75mm?2(30/0.18)
Insulation diameter 2.8mm max
Peeling length 7.2mm

Fig. C5 Connector (3 pins/brown) manufactured by Burndy Japan
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CONNECTOR FOR FLAT CABLE (HIROSE ELEC. CO.)

A01 MARK (SIDE)

20PINS / / POLARITY GUIDANCE

1
ROWA — | [ [ [ [ 5 ) ) I (D [
rows — | HEEEEEEEEE
o1 | 03 | 05| o7 | 09 |
02 04 06 08 10
OUTVIEW FROM CONNECTOR SIDE.

50PINS
v

N |
HIF3BB E %imm% M 1. 17 1.
S N el 2 I — —
i R ——
— 127 127 1.09
1.27
Section A-A’ Section B-B’ ASS'Y DIAGRAM
MAIN BODY PROTECTOR CRAMP
A A A
I D
R 3 I A e e T. I [y OI
S Q i L
D
38 k1 %2 35
P *3 | | —
o | L R = :
] ~ sls i
N ‘—,| 1.05 23 B
o (¢} T i 35
45
Dimensions
Description | No-Of 1 A B C D
P contact
HIF3BB-34D-2.54R| 34 47.75 | 40.64 | 41.91 43.23
HIF3BB-50D-2.54R| 50 |68.07 | 60.96 | 62.23 | 63.6

ROW A——

[ 03 | 05| | 17 | 19 |
02 04 06 08 10 12 14 16 18 20

OUTVIEW FROM CONNECTOR SIDE.

00 2 D O O e O e O e O 0 ) [ 0 0
ROWB—> @E@@@E@@EE@EE@@%E%@E@@@E@

Fig. C6 Connector for flat cable manufactured by HIROSE ELECTRIC
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Fig. C7 (a) Connector (for MDI) manufactured by Japan Aviation Electronics
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Fig. C7 (b) Contact (for MDI) manufactured by Japan Aviation Electronics
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Fig. C8 (a) Punch panel connector for reader/punch interface
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Small round
M2.6 x P0.45 screw Interlock screw head screw
’I-r 1.2groove
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12.

Spring washer

1.2 >
6.2

Fig. C8 (b) Locking plate for reader/punch interface connector

Honda MR type, 50 pins, male, connection printed circuit board soldering type connector

Type No. Honda Tsushin Kogyo Co., Ltd.
MRH-50FD
63.6
2 46.2
_97 il 44.2
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!m ind T

39 | | 338 [
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=
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]
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2.54
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254 |

MRH-50FD

Pin configuration of Honda MR connector, 50 pins, male

19 33 35 37 39 41 43 45 47 49
| 34 |36 |38 |40 |42 |44 |46 |48 |50 32

ooooooooooooooooga/
O 0000000000000< (]
000000000000000000

ot Jos3Jos[orJog [ 11 [13]15]17]
02 04 06 08 10 12 14 16 18

Viewed from the connector side

Fig. C9 Connector (for distribution 1/0O connection printed circuit board) manufactured by HONDA TSUSHIN
KOGYO

Type: Faston terminal

Use: Frame grounding
Applicable housing: 17604-1 manufactured by Tyco Electronics or
FVDDF2-250B TYPE I manufactured by J.S.T. Mfg.

Dimensions:

7.62

| Applicable wire
:| 1.25t0 2.27 mm?

21.59

Fig. C10 Faston terminal
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B 20-PIN INTERFACE CONNECTORS AND
CABLES

B.1 BOARD-MOUNTED CONNECTORS

B.1.1  Vertical-type Connectors

Models: PCR-EV20MDT (Honda Tsushin)
52618-2011 (Molex Japan)

These board-mounted connectors have been specially developed to achieve the high packing density
required for FANUC products. As explained in the following subsection, Honda PCR series connectors
can be used as cable connectors because the mating mechanism of the newly developed connectors is
compatible with that of the Honda PCR series connectors. To support this specification extensively, many
connector manufacturers are now developing custom-tailored cable connectors. (Note that these cables
cannot be used with screw-fixing cable connector housings.)

B.1.2  straight and Right-angled Connectors (for Spring and
Screw-fixing Connector Housings)

Models: FI80-20P (straight connector) (Hirose Electric)

DF1R020WB1 (straight connector) (Japan Aviation Electronics)

PCR-E20LMDETZ-SL (right-angled connector) (Honda Tsushin)
These connectors are used for the main and option boards. As cable connectors, they are compatible with
screw-fixing connector housings as well as the spring locking connector housings.
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B.2

Cable connectors consist of a connector main body and housing. The models listed below are available.
Those connectors not marked with an asterisk are currently being mass-produced as manufacturer's
standard models. Those marked with an asterisk are produced according to custom specifications by
FANUC.

CABLE CONNECTORS

Table B.1 Cable connectors

Connector . Applicable cable
Use Type Manufacture model Housing model oStF')side diameter
General use Strand wire Honda PCR-E20FA PCR-V20LA* $6mm(95.7 to 6.5)
MDI,IO Link i,  |press-mount type Tsushin
etc. Hirose FI30-20S* FI-20-CVv2* $6.2mm(¢5.5 to 6.5)
Electric
FUJITSU FCN-247J020-G/E  |FCN-240C020-Y/S |$5.8mm(¢5.5 to 6.5)
COMPONET
Molex Japan |52622-2011* 52624-2015* $6.2mm(¢5.9 to 6.5)
Strand wire Hirose FI30-20S* FI-20-CV7* $6.2mm(¢$5.5 to 6.5)
press-mount type Electric (Low screw-fixing
(when a low housing)
screw-fixing housing
is used)
Soldering type Honda PCR-E20FS PCR-V20LA* $6mm(¢5.7 to 6.5)
Tsushin
Hirose F140B-20S* FI-20-CVv2* $6.2mm(¢5.5 to 6.5)
Electric FI-40B-20S* FI-20-CV5* $9.2mm(¢$8.9 to 9.5)
(FI40A-20S*)
F140B-20S* FI-20-CV6* $10.25mm(¢9.5 to 11.0)
For Pulsecoder, |Soldering type Hirose F140B-2015S* FI-20-CVv* $8.5mm(¢$8.0 to 9.0)
coaxial cable, Electric (F140-2015S%)
linear scale, F140B-20S* FI-20-CV5* $9.2mm(¢8.9 to 9.5)
manual pulse (F140-20S*)
generator, etc. F140B-20S* FI-20-CV6* $10.25mm(¢9.5 to 11.0)
Honda PCR-E20FS PCR-V20LA* $6mm( @ 5.7 to 6.5)
Tsushin

B.2.1

With this connector, #28AWG wires are press-connected to each pin at the same time. The cost of
producing a cable/connector assembly with this connector model is much lower than with connectors
designed for crimping or soldering.
Connector model
(manufacturer)
FI-20-CV7 (Hirose Electric)

Strand Wire Press-mount Connector

Supplementary description

Low connector housing, more compact than conventional models. The housing
can be fastened to a board-mounted connector by means of a screw lock. It is
intended mainly for connecting the board-mounted connectors used on the main
and option boards of the LCD-mounted type (see Section B.1.2). Note that this
connector housing cannot be used for conventional board-mounted connectors.
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Soldering Type Connector

Details of soldering type connectors and their housings are summarized below.

Table B.4 Details of soldering type connectors and housings

Connector model
(manufacturer)

Supplementary description

PCR-E20FS (Honda Tsushin)

Soldering type connector for general signals. This is suitable for producing cable
assemblies in small quantities, as well as on-site.

F140-20S (Hirose Electric)

Equivalent to Honda Tsushin PCR-E20FS

FI40B-20S (Hirose Electric)
(formerly, FI40A-20S)

Has the same number of pins as the FI40-20S, but features a wider soldering
pitch, facilitating soldering and enabling the use of thicker wires. Its reinforced
pins allow wires as thick as #17AWG to be soldered to the FI40B-20S (wires no
thicker than #20AWG can be used with the FI40A-20S). Note, however, that a
thick wire, such as #17AWG, should be used with a more robust housing like the
FI-20-CV6.

FI40B-2015S (Hirose Electric)
(formerly, FI40-2015S)

Features a wider soldering pitch, attained by using the space provided by
thinning out some pins. Also features tougher pins, compared with its
predecessor, the FI140-2015S. These pins can be soldered to wires as thick as
#17AWG, provided that the cable diameter does not exceed 8.5 mm.

Housing model
(manufacturer)

Supplementary description

FI-20-CV5 (Hirose Electric)

Should be used with the FI40B-20S. This is a plastic housing designed for use
with a cable that is 9.2 mm in diameter.

FI-20-CV6 (Hirose Electric)

Should be used with the FI40B-20S. This housing, however, can be used with a
thicker cable (such as 10.25 mm) than is possible with the FI-20-CV5. Its
components are die cast.

In addition to the combinations shown in Table B.1, Hirose soldering-type connectors can be combined
with the housings listed below. Ensure that the diameter of the cable used with each housing satisfies the
requirements of that housing.
Connector model
FI40B-2015S SN
(formerly FI40-2015S)

Housing model (applicable cable diameter)
FI-20-CV (8.5 mm in diameter) only

F140-20S
FI40B-20S =N
(formerly FI40A-20S)
Those listed on the left can be used.

FI-20-CV2 (¢6.2mm)
FI-20-CV5 ($9.2mm)
FI-20-CV6 ($10.25mm)
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B.3

RECOMMENDED CONNECTORS, APPLICABLE

HOUSINGS, AND CABLES

Table B.5 Recommended connectors, applicable housings, and cables

Connector hame FANUC-approved FANUC-approved Compatlple cable
referenced in the . (cable diameter)
. connector housing Remarks
Connection FANUC development
(manufacturer) (manufacturer) . o
Manual Ordering specification
PCR-E20FA (Honda PCR-V20LA (Honda Plastic
Tsushin) Tsushin) housing
. . FI-20-CV2 (Hirose Metal
PCR-E20FA FI30-20S (Hirose Electric) | gy ey housing
Strand wi - -
pr;irs]-mngent type FCN-247J020-G/E l(:FCiJI\\I]IiL;OSOZO VIS Plastic
(FUJITSU COMPONET) COMPONET) housing
52624-2015 (Molex | A66L-0001-0284#10P | Plastic
52622-2011 (Molex Japan) Japan) (6.2 mm in diameter) housing
PCR-E20FA . .
Strand wire FI30-20S (Hirose Electric) | |20 CV7 (Hirose Plastic
Electric) housing
press-mount type
PCR-E20FS (Honda PCR-V20LA (Honda Plastic
PCR-E20FS Tsushin) Tsushin) housing
Soldering type FI40-20S (Hirose Electric) FI-ZO-ICVZ (Hirose Plast.lc
Electric) housing
FI40B-2015S
(formerly FI40B-2015S o, . A66L-0001-0286 (Note) .
140-2015S) (formerly FI40-2015S) E::C?HS)V (Hirose A66L-0001-0402 (Note) E(';Sstl'ﬁ
15-pin soldering (Hirose Electric) (8.5 mm in diameter) 9
type
FI140B-20S . A66L-0001-0367 .
FI40B-20S (formerly FI40A-20S) FI-20-CV5 (Hirose | 661 0001-0368 Plastic
(formerly . ) Electric) o housing
FI40A-208) (Hirose Electric) (9.2 mm in diameter)
Soldering tvoe FI40B-20S (Hirose FI-20-CV6 (Hirose A66L-0001-0403 (Note) | Metal
ghyp Electric) Electric) (9.8 mm in diameter) housing
NOTE
As pulse coder cables, the following cables are available: Cable that can be up
to 20 m long (A66L-0001-0286), cable that can be up to 30 m long
(A66L-0001-0402), and cable that can be up to 50 m (A66L-0001-0403).
Cables A66L-0001-0402 and A66L-0001-0403 have not only the same level of
oil resistance as conventional cables, but also bending resistance (cable, 100
mm in diameter, capable of withstanding at least 10 million bending cycles), and
are UL- and CSA-certified.
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B.3.1

Recommended Connectors

Press-mount type connector assembly tools and jigs

Connector model FANUC-approved
referenced in the ) . .
Connection connector Wire forming tool Press-mounting tool Remark
(manufacturer)
Manual
PCR-E20FA PCR-E20FA PCS-K2A FHPT-918A
(Honda Tsushin) JGPS-015-1/1-20 MFC-K1 (Note 1)
JGPS-014 PCS-K1
FHAT-918A
FI30-20S FI30-20CAT FI30-20/ID
(Hirose Electric) FI30-20CAT1 HHP-502
FI30-20GP
FCN-247J020-G/S FCN-237T-T043/H FCN-237T-T109/H
(FUJITSU COMPONET) FCN-247T-T066/H
FCN-237T-T044/H
FCN-237T-T062/H
52622-2011 57829-5000 57830-5000
(Molex Japan) 57823-5000 57824-5000
NOTE
1 Those tools indicated by shading are available from FANUC (specification
number A02B-0120-K391).
2 The tools available from each manufacturer are specifically designed for use with
the connectors manufactured by that manufacturer.

B.3.2

Applicable Cables

Materials for cable assemblies

Machine tool builders are required to manufacture or procure the materials for the cable assemblies to be
used with their products. FANUC recommends the following materials as being suitable for interface
connectors. Individual machine tool builders are encouraged to contact each cable manufacturer for
themselves, as required.

Material Use Constitution FANUC specification Manufacturer Remark
number
10-pair cable | General use 0.08mm? A66L-0001-0284 #10P Hitachi Metals
10-pair Oki Electric Cable
SHINKO ELECTRIC
INDUSTRIES
12-conductor | Pulsecoder, 0.5mm? A66L-0001-0286 Hitachi Metals 20 m or less
composite linear scale, 6-conductor Oki Electric Cable
cable manual pulse | 0.18mm? 3-pair SHINKO ELECTRIC
generator INDUSTRIES
0.75mm? A66L-0001-0402 Oki Electric Cable 30 m or less
6-conductor Usable on
0.18mm? 3-pair movable parts
1.25mm? A66L-0001-0403 Oki Electric Cable 50 m or less
6-conductor Usable on
0.18mm? 3-pair movable parts
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10-pair cable
(a) Specifications
Iltem Unit Specifications
Product No. - A66L-0001-0284#10P
Manufacturer - Hitachi Metals,Ltd.
Oki Electric Cable, Co.,Ltd.
SHINKO ELECTRIC INDUSTRIES CO., LTD.
Rating - 60°C 30V : UL2789
80°C 30V : ULB0276
Material Conductor - Stranded wire of tinned annealed copper (ASTM
B-286)
Insulator - Cross-linked vinyl
Shield braid - Tinned annealed copper wire
Sheath - Heat-resistant oil-proof vinyl
Number of pairs Pairs 10
Conductor Size AWG 28
Structure Conductors/mm | 7/0.127
Outside diameter mm 0.38
Insulator Thickness mm 0.1
Thinnest portion : 0.8 (3.1mm)
Outside diameter mm 0.58
(approx.)
Core style (rating) mm UL15157(80°C, 30V)
Twisted pair Outside diameter mm 1.16
(approx.)
Pitch mm 20 or less
Lay - Collect the required number of twisted pairs into
a cable, then wrap binding tape around the
cable. To make the cable round, apply a cable
separator as required.
Lay diameter (approx.) mm 3.5
Drain wire Conductors/mm | Hitachi Metals : Not available
Oki Electric Cable : Available,10/0.12
SHINKO ELECTRIC INDUSTRIES CO., LTD. :
Not available
Shield braid Element wire diameter mm 0.12
Braid density % 85 or more
Sheath Color - Black
Thickness mm 1.0
Outside diameter mm 6.2
(approx.)
Standard length m 200
Packing method - Bundle
Electrical Electric resistance Q/km 233 or less
performance (at 20°C)
Insulation resistance MQ-km 10 or less
(at 20°C)
Dielectric strength (AC) V/min. 300
Flame resistance - Shall pass flame resistance test VW-1SC of UL
standards.
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(b) Structure drawing

Drain

wire

Twisted
—pair
wire
Binding
tape

Shield
braid

Sheath

The numbers assigned to the wires correspond to the numbers in the table at right.

Wire identification table
2 Dot mark
ol £ |=9 color
© o =
= i1 ‘g,a
z| = 35
°| 8 |=%| First [Second
] wire wire
1|Orange| — Red | Black
2| Gray | — Red Black
3| white | — Red Black
4| Yellow | — Red Black
5| Pink | — Red Black
6 |Orange|— —| Red Black
7| Gray |— —| Red Black
8| White|— — Red Black
9| Yellow [— —| Red Black
10| Pink [— —| Red Black

Composite 12-core cable

(a) Specifications

Iltem Unit Specifications
Product No. - A66L-0001-0286
Manufacturer - Oki Cable, Ltd.
Hitachi Metals, Ltd.
SHINKO ELECTRIC INDUSTRIES CO., LTD.
Rating - 80°C, 30V
Material Conductor, - Strand wire of tinned annealed copper (JIS
braid-shielded wire, drain C3152)
wire
Insulator - Heat-resistant flame-retardant vinyl
Sheath - Qil-proof, heat-resistant, flame-retardant vinyl
Number of wires (wire ons.) Cores 6 (1to 6) 6 (three pairs) (7 to 9)
Conductor Size mm? 0.5 0.18
Structure Conductors/mm 20/0.18 7/0.18
Outside diameter mm 0.94 0.54
Insulator Standard thickness (The mm 0.25 0.2
minimum thickness is at
least 80% of the
standard thickness.)
Outside diameter mm 1.50 0.94
Twisted pair Qutside diameter mm 1.88
Direction of lay - Left
Pitch mm 20 or less
Lay - Twist the wires at an appropriate pitch so the
outermost layer is right-twisted, and wrap tape
around the outermost layer. Apply a cable
separator as required.
Lay diameter (approx.) mm 5.7
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Item Unit Specifications
Drain wire Size mm? 0.3
Structure Wires/mm 12/0.18
Outside diameter mm 0.72
Shield braid Element wire diameter mm 0.12
Thickness mm 0.3
Braid density % 70
Outside diameter mm 6.3
Sheath Color - Black
Standard thickness (The mm 11
minimum thickness is at
least 85% of the
standard thickness.)
Outside diameter mm 8.5Max. 9.0 (Note)
Standard length m 100
Packing method - Bundle
Electrical Electric resistance (at Q/km 39.4 (1to 6) 113 (7t0 9)
performance 20°C) (wire nos.)
Insulation resistance (at MQ-km 15
20°C)
Dielectric strength (AC) V/min. 500
Flame resistance - Shall pass flame resistance test VW-1SC of UL
standards.

NOTE

The maximum outside diameter applies to portions other than the drain wire.

(b) Cable structure
The cable structure is shown below.

Drain wire

0.18-mm2 twisted pair wire

0.5-mmz2 insulated wire

Binding tape
Shield braid

The colors in the figure indicate the colors of insulators.

Sheath

(c) Specifications

Item

Specification

FANUC specification number

A66L-0001-0402

| A66L-0001-0403

Manufacturer

Oki Electric Cable Co., Ltd.

A-conductor

B-conductor ’ A-conductor

B-conductor

- 439 -



B. 20-PIN INTERFACE

CONNECTORS AND CABLES APPENDIX B-64603EN/01
Item Specification
Conductor Constitution 16/0.12 3/22/0.12 16/0.12 7/16/0.12
Number of conductors/ (0.18mm?) (0.75mm?) (0.18mm?) (1.25mm?)
mm
Typical outside diameter 0.55 1.20 0.55 1.70
(mm)
Insulation Color White, red, Red, black White, red, Red, black
(polyester) black black
Typical thickness (mm) 0.16 0.23 0.16 0.25
Typical outside diameter 0.87 1.66 0.87 2.20
(mm)
Pair twisting Constitution White-red, White-red,
white-black, white-black,
and black-red and black-red
Direction of twisting Left Left
Typical pitch: Typical pitch:
20 mm 20 mm
Assembling by | Number of strands or 3 6 3 6
twisting conductors
Direction of twisting Left Left
Taping Twisting is wrapped with washi, or | Twisting is wrapped with washi, or
Japanese paper, tape. Japanese paper, tape.
Typical outside diameter 5.7 6.9
(mm)
Braided Typical strand diameter 0.14
shielding (mm)
Typical density (mm) 80
Drain A 12/0.18 mm wire is roughly wrapped under braided shielding.
Typical outside diameter 6.4 7.6
(mm)
Sheath Color Black (matted)
(polyurethane) | Typical thickness (mm) 1.05 | 11
Vertical taping Vertically taped with washi under sheathing.
Outside diameter (mm) 8.5+0.3 | 9.840.3
Finished Typical length (m) 100
assembly Short size Basically not approved.
Finished Rating 80°C 30V
assembly Standard Shall comply with UL STYLE 20236 and CSA LL43109 AWM I/l A
performance 80°C 30V FT-1.
Flame resistance Shall comply with VW-1 and FT-1.
Electrical Conductor resistance 103 or lower 25.5 or lower 103 or lower 15.0 or lower
performance Q/km (20°C)
Insulation resistance 1 or higher
MQ/km (20°C)
Dielectric strength A.C 500
V-min
Insulation Tensile strength 9.8 or higher
performance | N/mm®
Elongation % 100 or higher

Tensile strength after
aging %

At least 70% of that before aging

Elongation after
aging %

At least 65% of that before aging

Aging condition

For 168 hours at 113°C

- 440 -



B-64603EN/01

B.20-PIN INTERFACE

APPENDIX CONNECTORS AND CABLES

Iltem

Specification

Sheathing Tensile strength N/mm? 9.8 or higher
performance Elongation % 100 or higher

Tensile strength after At least 70% of that before aging

aging %

Elongation after At least 65% of that before aging

aging %

Aging condition For 168 hours at 113°C
Cable cross Tape Braided shielding
section

Solid wire B

Twisted pair A

%

fol

)

v

Drain
Sheath
5-core coaxial cable
(a) Specifications
Item Unit Description
Specification - A66L-0001-0371
Manufacture - Hitachi Metals, LTD.
Number of Conductors Core 5
Inside Size mm” 0.14
Conductor Components Conductors(PCS)/mm 7/0.16
Material - Tin-coated Soft Copper Wire
Diameter (approx.) mm 0.48
Insulator Material (Color) - Polyethylene (White), heat-resistant 80°C
Thickness mm 0.71
Diameter (approx.) mm 1.90
Outside Material - Tin-coated Soft Copper Wire (Rolled)
Conductor Diameter of mm 0.08
Component-Wire
Density % 95 or more
Thickness mm 0.2
Jacket Material - Vinyl, heat-resistant 80°C
Color - Black. White. Red. Green. Blue
Thickness mm 0.15
Diameter (approx.) mm 2.6
Twisted Assembly Diameter (approx.) mm 7.1
Thickness of Paper Tape mm 0.05
Shield braid Wire dia. Material mm 0.12 (Tin-coaded soft copper wire)
Density % 80 or more (typ 82%)
Thickness mm 0.3
Diameter mm 7.8
Sheath Material, Color - Oil Tight Vinyl (A), Black, heat-resistant
80°C
Thickness mm 0.7 (Min. thickness: 0.56)
Finish Diameter mm 9.240.3
Conductor Resistance (20°C) Q/km 143 or less
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Item Unit Description

Dielectric strength - 1000 VAC must be withstood for one minute.

(between internal conductor and external

conductor)

Insulation resistance MQ-km 1000 or more

(between internal conductor and external

conductor, 20°C)

Impedance (10MHz) Q 755

Standard Capacitance (1MHz) nF/km 56

Standard Attention dB/km 53

Weight kg/km 105

Standard Length m 200

Package form - Bundle

An example of circuit testing 20-pin interface cable

Black BK
|0 Black BK

8 White WH
7 White WH

INTERPOSITION

| Red RD
2 Red RD

3 Green GN
4 Green GN

SHEATH

6 Blue BU
5 Blue BU

D =

Resistor

S —

Check every
pin

L PCB connector

\ Cable (20-pin interface connector)

PCR-E20LMD-SL (Honda)
Available from general manufacturers
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uUSs)

Maximum allowable cable length between units

CONNECTION CABLE (SUPPLIED FROM

. Maximum cable
Cable type Use and condition length (m)
MDI cable Control unit-to-MDI unit 20m
I/0O Link i cable Electrical cable 10m (Note 2)
Electrical-to-optical conversion adapter 2m
Optical fiber cable 200m
Position coder cable Control unit-position coder 50m
Manual pulse generator cable Connector panel /0 operator's panel I/O 50m
module-to-manual pulse generator
FSSB cable See Appendix D.
HSSB cable See Appendix D.
RS232-C communication cable 4800 baud or less 100m
9600 baud 50m
RS-422 communication cable 9600 baud or less 800m
19.2K baud 50m

NOTE

1 The maximum cable lengths listed above apply only when the respective

recommended cables stated in the text are used. If a non-recommended cable is

used, the maximum cable length may not be guaranteed. Cables other than

those listed above are used between units. See the respective descriptions in

this manual for details of these cables.
2 This cable can be extended to up to 15 m if it is used within the cabinet.

Purpose

Description

Specification

Length

Power supply cable
for I/O unit

Control unit (CP1B)

/0 Unit (CP31)

AMP2-178288-3

I

SMS3PNS-5

A02B-0236-K843

5m

MDI signal cable
Control unit (Basic
unit A)

(JA2)

MDI unit
(CK27)

PCR-E20FA-E20SPF1A+

|

1o
/A ]
)
PCR-E20FA-E20SPF1A+

A02B-0319-K813

45cm

MDI cable

Control unit (Basic
unit G)

(CA55)

!

MDI unit (CK27)

FI1-20-CV7

 ~

/A
LY10-DC20

A02B-0236-K813

45cm

A02B-0236-K814

1.5m
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Purpose

Description

Specification

Length

Manual pulse
generator cable (for
one unit)

Control unit (JA3)

!

Manual pulse
generator terminal
board

38

F140-2015S

A02B-0120-K847

7m

Manual pulse
generator cable (for
two units)

Control unit (JA3)

!

Manual pulse
generator terminal
board

F140-2015S

A02B-0120-K848

m

Manual pulse

generator cable (for
three units)

B
V]

3¢

©O0O©O
E (101 [T ]
F140-2015S L

Control unit (JA3)

Manual pulse
generator terminal
board

A02B-0120-K841 |7m

1/0 Link i cable

Control unit (JD51A)
$ [ \2—

RN _ 0]

Ut
PCR-E20FA

A02B-0120-K842 |5m

/O unit (JD1B)

/0 unit (JD1A)

!

I/0 unit (JD1B)

1/0 Link i cable

A02B-0236-K848 |1m

Control unit (JD51A) |:_\‘z”

! I s 0]
=
—’ZT\_
/0 Link signal divider PCR-E20FA

(2 channels)
(JD44B)
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APPENDIX

C.CONNECTION CABLE
(SUPPLIED FROM US)

Purpose

Description

Specification Length

1/0 Link i cable

Control unit (JD1A)

!

/0 Link signal divider
(3 channels)
(JD1B)

[ N\

]

/A

7
—’ZT\_
PCR-E20FA

A02B-0303-K849 |1m

1/0O Link i cable
between units

(For optical 1/O Link
connection)

[ N\

]

/i

7
—’ZT\_
PCR-E20FA

A03B-0807-K803 |1m

Control unit power
supply cable

Stabilized power
supply (24 VDC)

!

Control unit (CP1)

M3 crimp style terminal

<< I

AMP1-178288-3

A02B-0124-K830 |5m

Ethernet extension
connector

\

TMP21P-88P

M3 crimp style terminal

56

A02B-0323-K850 |7m

/

9013-1

Battery cable for an
external LCD-mounted
type control unit

Control unit
(CA131)

!

Battery for an external
control unit (terminal
block)

Battery connector M4 crimp style
(dedicated to FANUC)  terminal

44

—O)
: white)

(-: black)

f\\\ -©

A02B-0323-K103  |14m
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D

OPTICAL FIBER CABLE

0i - MODEL F uses optical fiber cables for the following interfaces.
This table lists the usable combinations.

1 When an optical fiber cable is used for connection.
2 Optical fiber cables can be relayed at up to one point. The total length of the two
cables must not exceed the maximum transmission distance. The two cables

must be optical fiber cables of the same type.

3 There are the following restrictions on the cable length for the FSSB:

e Between the control unit and 1st slave unit:
- When A66L-6001-0026#L~ is used: 50 m
- When A66L-6001-0049#L~ is used: 100 m

e Between slave units: 40 m

e Total cable length per FSSB line in each control mode:
HRV2 . ..500m
HRV3 . ..200m

. Recommended Maximum allowable Applicable
Interface Junction . . . . . .
optical fiber cable transmission distance junction adapter
/O Link i interface  *1 Nor]e A66L-6001-0026#L~ 200m
Exist A66L-6001-0026#L~ 100m *2 A63L-0020-0002
None A66L-6001-0023#L~ 10m
High-speed serial bus None A66L-6001-0026#L~ 50m
gh-spe None | A66L-6001-0049#L~ 100m
(HSSB) interface -
Exist A66L-6001-0029#L~ 35m *2 A63L-0020-0004
Exist A66L-6001-0049#L~ 55m *2 A63L-0020-0004
. None A66L-6001-0023#L~ 10m
Serial servo bus (FSSB) None | A66L-6001-0026#L~ 50m *3
interface
None A66L-6001-0049#L ~ 100m *3
/A CAUTION
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Notes on the specifications of optical fiber cable
(1) Supported optical cables

<1> Internal cord type cable......c...cccccvrivrieeinecnenne. A66L-6001-0023#LIROIOIO
Length o 0.15to 10m
Code diameter .......cocoeeviiecieiee e $2.2mm x 2 cords
Tensile strength
Optical fiber cord .......cccoovveiiiiiiiiiiiee 7kg per cord

Between optical fiber cord and connector ..... 2kg
Minimum bending radius of optical fiber cord ..25mm

Operating temperature..............ccocvevrererernennen. -20to0 70 °C
Unit: mm
= {
6-7_’| !< 14 max. * 100 typ. ] Two cords are bound together.
v — ] " /
O
21 [ e
O
> L \Ode
Fig. D (a) External dimensions of internal cord type cable
<2> External type cable ... AB6L-6001-0026#LXRXXX
........................................................ AB6L-6001-0029#LXRXXX
........................................................ AB6L-6001-0049#LXRXXX
Length 1 to 200m
Optical fiber cord diameter ..........cccovvvveiiieneieciscce s $2.2mm x 2 cords
Diameter of cable with reinforced cover...........ccccocevvenee. $7.6mm(A66L-6001-0026, -0029)

........................................................ $8.2mm(A66L-6001-0049)

Tensile strength

Cable with reinforced COVEr .........cccovvviinineiiiccns 75kg

Optical fiber Cord..........cccovviiiiiiniiicee e 7kg/1 cord

Between optical fiber cord and connector .................... 2kg
Minimum bending radius of optical fiber cord .................. 25mm

Minimum bending radius of cable with reinforced cover... 50mm
Bending resistance (cable with reinforced cover)

10 million bending cycles at room temperature

(when the bending radius is 100 mm)

Flame resistance
Operating temperature..........cccceeveeeieieeieeie e -20to 70 °C

.................................................................. Equivalent to UL VW-1

Unit: mm

-

|
s2 | O | !
N 1 . 1 . .
6 —DI |,< 9 max =||< 50 typ 35typ
% — ]
O
21 [
- "~ x
v =1 — Code Bush

\

Reinforced cover

Fig. D (b) External dimensions of external cable
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Table D (a) Standard cable length

Internal cord type cable External cable
A66L-6001-0023# AB6L-6001-0026#
Specification Length Remarks Specification Length
L150R0 0.15m For 60mm width of amplifier L1R003 1.0m
L200R0O 0.2m For 90mm width of amplifier L2R003 20m
L250R0 0.25m For 150mm width of amplifier L3R003 3.0m
L300R0O 0.3m L5R003 5.0m
L400R0O 0.4 m For 300mm width of amplifier L7R003 7.0m
L500R0 0.5m L10RO3 10.0m
L1R003 1.0m L15R03 15.0m
L2R003 20m L20R03 20.0m
L3R003 3.0m L30R0O3 30.0m
L5R003 5.0m L50R03 50.0m
L7R003 7.0m L100R3 100m
L10R0O3 10.0 m L200R3 200m

(2) Cable selection

Always use an external cable when the cable is to be laid outside the power magnetics cabinet or
main unit cabinet, where it may be pulled, rubbed, or stepped on.

Use an external cable when part of the cabling is to be subject to movement.

For example, when connecting a movable operation pendant box to the power magnetics cabinet
using an optical fiber cable, use an external cable because the cable is likely to be bent, pulled, or
twisted repeatedly even if frequent system operation is not expected.

The force likely to be applied when the cable is installed or moved for maintenance purposes does
not need to be taken into consideration.

Use an external cable in locations where sparks or flame are a danger. Although the internal cord
type cable (A66L-6001-0023#~) is covered by nonflammable resin, the cover, if exposed to frame
for a long time, may melt, allowing the fiber cable inside to burn.

Use an external cable when the cable is expected to be pulled with considerable force during
installation (the force applied to the cable must be within the specified tensile strength limit at all
times). For example, even though installing a cable in a cable duct can be regarded as internal
cabling, a cable of the appropriate type must be selected according to the tensile force to be applied
to the cable during installation.

Both the internal cord type and external cables have the same oil and heat resistance properties.
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(3) Procuring the cable

All optical fiber cables mentioned above are special cable products with optical connectors, which are
designed, produced, and tested to ensure the required system performance and reliability. The users
cannot process and produce these cables on their own. The users cannot also cut or connect them after
purchase on their own. Purchase cables of the necessary length.

Cables are available from either FANUC or any of the FANUC-approved manufacturers listed in Table D
(b). (Purchase A66L-6001-0029#~ and A66L-6001-0049#~ from FANUC, however.)

Table D (b) FANUC-approved cable manufacturers and cable model numbers (retail)

<1> Internal cord type cable : A66L-6001-0023#LCROCIO]

Manufacturer Model number Remark
Tyco Electronics *-353373-*
Japan Aviation Electronics Industry, Ltd. PF-2HB209-**M-F-1 ** indicates the cable length (m).
Hirose Electric Co., Ltd. HO7-P22-F2VCFA-** ** indicates the cable length (m).

<2> External Cable : A66L-6001-0026#LLIROCIO

Manufacturer Model number Remark
Tyco Electronics *-353199-*
Japan Aviation Electronics Industry, Ltd. CF-2HB208-**M-F-1 ** indicates the cable length (m).
Hirose Electric Co., Ltd. HO7-P22-F2NCFA-** ** indicates the cable length (m).
Oki Electric Cable Co., Ltd. OPC201HPXF-**MB ** indicates the cable length (m).

(4) Handling precautions

<1> Protection during storage
When the electrical/optical conversion module mounted on the printed circuit board and the optical
fiber cable are not in use, their mating surfaces must be protected with the lid and caps with which
they are supplied. If left uncovered, the mating surfaces are likely to become dirty, possibly resulting
in a poor cable connection.

Electrical/optical conversion module Lid
0
1 <
Optical fiber cable Optical fiber cable caps
U_
0 <— [D
i >
0 <— [D
L ~— ~—1

Fig. D (c) Protection of electrical/optical conversion module and optical fiber cable (when not in use)

<2> Optical fiber cable
e  Make sure that the bending radius and tensile strength of the cable are always within their
ranges described in the specifications (see the first item), regardless of whether the cable is
stored or routed and whether operation is in progress or not.
e Although the reinforcing cover of the external cable has sufficient mechanical strength, be
careful not to drop heavy objects on the cable.
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e  Grasp the optical connector firmly when connecting or disconnecting the cable. Do not pull on
the optical fiber cord itself. (The maximum tensile strength between the fiber cord and
connector is 2 kg. Applying greater force to the cord is likely to cause the connector to come
off, making the cable unusable.)

e  Once connected, the optical connector is automatically locked by the lock levers on its top. To
remove the connector, release the lock levers and pull the connector.

e  Although optical connectors cannot be connected in other than the correct orientation, always
take note of the connector's orientation before making the connection.

e  Before installing an external cable, fix either a wire with a hook or a tension member to the
reinforcing cover of the optical connector and pull the wire or tension member, as shown in Fig.
D (d). This is done to prevent a tensile force from being applied between the fiber cord and
connector. If no tensile force is applied between the fiber cord and connector when installing
the cable, you can hold the reinforcing cover of the connector directly and pull it. In the case of
an internal cord, which does not have a reinforcing cover, apply the same protective measures,
as instructed in Fig. D (d), for that portion of the cable where the two cords are bound together,
in order to prevent a tensile force from being applied between the fiber cord and connector. In
the same way as for an external cable, if no tensile force is applied between the fiber cord and
connector during installation, you can hold the shielded part of the cable directly and pull it.
Because the combined tensile strength of the two cords is only 14 kg, however, avoid applying
too great a force to the cable during installation, regardless of whether you have taken the
protective measures.

OIO“C/al connector Reinforcing cover ~ Optical connector

$|::|:r\?f__§3 J:D:l_ﬁLg:

/ ere with a hook

Reinforcing cover J Tension member
zzzg/////////% rrzezrzgrn ]

Tape Tape

P

2 cords combined

Fig. D (d) Prior to installing a cable

e  Take care to keep both parts of the optical connector (cable side and PCB side) clean. If they
become dirty, wipe them with tissue paper or absorbent cotton to remove dirt. The tissue paper
or absorbent cotton may be moistened with ethyl alcohol. Do not use any organic solvent other
than ethyl alcohol.
e  Fix the reinforcing cover of the external cable or the cord binding portion of the internal cord
type cable by using a cable clamp, as shown in Fig. D (e), to prevent the weight of the optical
fiber cable from being applied directly to the connecting part of the optical connector.
(Recommended cable clamp) Recommended cable clamps are listed below. Use a clamp that
grasps the optical fiber cable lightly; the clamp should not apply
excessive pressure to the cable.

For an external cable CKN-13SP (with sponge) (Kitagawa Industry Co., Ltd.)

For an internal cord type cable MN-1 (Kitagawa Industry Co., Ltd.)

- 450 -



B-64603EN/01 APPENDIX D.OPTICAL FIBER CABLE

Reinforcing cover of external cable or cord
Optical connector Optical fiber cord binding portion of internal cord type cable

i

/
Bending radius of 25 mm or more
(Make the bending radius as large
as possible.)

Cable clamp Bending radius of 50 mm or more (for reinforcing cover)
Bending radius of 25 mm or more (for cord binding portion)
(Make the bending radius as large as possible.)

Fig. D (e) Fixing the optical fiber cable with a clamp

e Any superfluous portion of the cable may be wound into loops. Should this prove necessary,
make sure the diameter of each loop is at least 150 mm (for an external cable) or at least 100
mm (for an internal cord type cable). Winding the cable into smaller loops may produce sharp
curves that exceed the specified bending radius limit without the user being aware. Such
bending can result in a greater transmission loss, ultimately leading to an optical
communication failure.

e When using a nylon band (cable tie) as a cable clamp, follow the instructions given below. Also,
take care not to apply a bending force to one particular part of the cable when fixing it with a
clamp. Failing to clamp the cable correctly may cut or damage it.

(External cable)
Do not clamp the uncovered portion of the cable with a nylon band. When clamping the
cable by the reinforcing cover, the clamping force is not an important factor to consider.
However, ensure that the clamping force is as small as possible to ensure that the
reinforcing cover is not deformed by the clamping. If possible, the clamping force should
be 5 kg or less.

(Internal cord type cable)
Lightly clamp the optical able with a nylon band so that the cable shield is not deformed.
If possible, the clamping force should be 1 or 2 kg (make sure that no force is applied to
the cable). Due care is required when clamping the internal cord type cable because its
cable shield is weaker than the reinforcing cover of the external cable.
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(5) Optical fiber cable relay of I/0 Link 1
When used for the I/O Link i application, optical fiber cables can be connected by using an optical fiber
adapter, as follows.

a) External view of an optical fiber adapter

_ 32+0.3 _
. 10.16
R1.6 - g
N\
K\ |J GE CD LI r\\ gI N
[ee]
S Sy 1
. 21+0.5
32 42+0.5 >
—
{ 0
N — o
(S ¥ " ct}
— 53

(b) Example of the use of an optical fiber adapter

Optical fiber adapter (A63L-0020-0002)

Optical fiber cable Optical fiber cable

T I e = I
— = = —

W
il

it
il

N

Mounting board

NOTE
Only one relay point is permitted.
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(6) Optical fiber cable relay of FANUC high-speed serial bus
With the high-speed serial bus, special low-loss optical fiber cables can be connected by using a special
low-loss optical relay adapter as an optical fiber relay adapter.

a) External view of the low-loss optical relay adapter

. 32+0.5 =
10.16
R1.6 "
{ A
K\ r (CE (3 5 r\\ iI N
o
O\ Y O
< 21+0.3
32 42+1.0 .
 m—
~ 47 —
i —— 3
 m—

(b) Example of use of the optical fiber relay adapter

Low-loss optical relay adapter (A63L-0020-0004)

Low-loss optical fiber cable Low-loss optical fiber cable

I = P A Y
— = =

¥
il

W
i

N

Mounting board

NOTE
Only one relay point is permitted.
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(7) Precautions for connection with low-loss optical junction adapter

Features and attention in use of low-loss optical junction adapter (A63L-0020-0004)

When optical connectors for a conventional optical junction adapter (A63L-0020-0002) are jointed,
the facing ferrules(Note 1) are located about 60 um from each other. This is because the optical
fiber of conventional PCF (plastic clad silica fiber) cables (A66L-6001-0008, -0009, -0026) may
protrude from the tip of the ferrules (by up to about several um), resulting in the fiber protrusion
being damaged when the ferrules are butted against each other.

In the low-loss optical junction adapter, the ferrules are butted against each other, thus greatly
reducing the reduction in repeater loss. Therefore, the two optical cables used with the low-loss
optical junction adapters must be dedicated to the adapters.

If a conventional PCF (plastic clad silica fiber) cable (A66L-6001-0008, -0009, -0026) is used as
even one of the two optical fiber cables for joining the low-loss optical junction adapter, both cables
may be damaged, resulting in deteriorated characteristics.

NOTE

Ferrule: Movable metal at the tip of an optical connector; the fiber is bonded to
the ferrule.

Ferrule

Protective cover j/

>~ — [T
L~ |
Optical fiber cable L ———~ I
Optical connector

Features of low-loss optical fiber cable (A66L-6001-0029#~)

A low-loss optical fiber cable is selected from conventional PCF optical fiber cables
(A66L-6601-0026). The selected cable offers low loss, and its connector section is given special
treatment; the fiber ends are provided with a depression so that the ferrules can be butted against
each other.

Features of high-speed low-loss optical fiber cable (A66L-6001-0049#~)

To achieve high-speed and long-distance communication, a high-speed low-loss optical cable is
different from conventional PCF optical cables (A66L-6001-0026 and A66L-6001-0029) in optical
properties. Therefore, the mode of propagation of light is also different. Connecting different types
of optical fibers can result in a greater transmission loss, ultimately leading to an optical
communication failure.

The two optical cables used with a low-loss optical relay adapter must be the same type (two
high-speed low-loss optical cables or two low-loss optical cables).

Appearance of the low-loss relay adapter, low-loss optical fiber cable, and high-speed low-loss
optical fiber cable (how to distinguish them from conventional types)

While the body of the conventional optical relay adapter is black, that of the low-loss optical relay
adapter is blue. While the protection cover (see the figure above) of the conventional PCF optical
fiber cable is black, that of the low-loss optical fiber cable is blue, and that of the high-speed
low-loss optical fiber cable is yellow.

(8) Installing the optical fiber junction adapter

The optical fiber junction adapter should be installed within a cabinet, as a rule. If it is impossible to
avoid installing it within a cabinet, protect the adapter and the optical fiber cable portions (such as
connectors and cords) not covered with reinforcement coating from the outside air by, for example,
covering them with packing.
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(9) Environmental resistance of the optical fiber junction adapter

The optical fiber junction adapter is not waterproof. Even when optical fiber cables are attached to
both ends of the adapter, there are very small gaps in the linked portions, so water resistance can not
be expected.

When optical fiber cables are attached to both ends of the junction adapter installed in a normal
environment (such as within a cabinet), it is unlikely that dust will penetrate between the adapter
and optical fiber to the degree that it may hamper normal optical linkage. If one or both ends of the
adapter are left open, dust and dirt may accumulate even when the adapter is in a normal
environment (such as within a cabinet). The dust and dirt on the adapter ends is likely to hamper
normal optical linkage when the optical fiber cables are attached. In such a case, clean the junction
adapter and the optical connector using the optical fiber junction adapter cleaning method described
below.

Do not allow cutting fluid to splash over the adapter or those optical fiber cable portions (such as
connectors and cords) that are not covered with reinforcement coating. If the inside of the adapter
and fiber end surfaces are contaminated with cutting fluid, a malfunction may occur.

(10) Cleaning
If the optical fiber junction adapter, optical-to-electrical conversion module, or optical fiber cable is
soiled, clean them according to the following procedures.

Cleaning the optical fiber junction adapter and optical-to-electrical conversion module

First, clean the entire housing by wiping it with a cloth moistened with, or by washing it in, ethyl
alcohol. Similarly, wash the two sleeves in the adapter or wipe them with a cotton swab or the like.
Cleaning optical fiber cables

For the optical fiber cables, it is important to clean the connectors at their ends. Any soiling on the
optical fiber end surfaces will hamper optical transmission, resulting in a malfunction. Wipe the
optical fiber end surfaces (that is, the ferrule end surfaces) thoroughly with a soft, clean cloth (like
gauze) moistened with ethyl alcohol, in the same way as described above. The use of cotton swabs
may prove convenient. The fiber end surfaces of low-loss optical fiber cables are lower than the
ferrules. To remove any soiling from the fiber end surfaces completely, push the cotton swab or
gauze into the depressions all the way through while rotating the ferrule. If the ferrules and optical
connectors are contaminated with oily substances, and they may extend over a cleaned fiber end
surface when it is attached to the optical-to-electrical conversion module, it is a good idea to wash
them before wiping the optical fiber end surfaces, using the procedure stated above.
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E MEMORY CARD INTERFACE

Overview
The memory card interface on the left side of the LCD-mounted control unit or the display unit allows
input/output of data in the control unit and DNC operation. This appendix describes the memory card
interface on the left side of the LCD-mounted control unit or the display unit.

Compact Flash Card
Use a compact flash card (called a CF card below) purchased from FANUC.

NOTE

1 If a CF card other than that purchased from FANUC is used, the operation is not
guaranteed.

2 The flash ATA card uses a quick format.

3 In case of formatting flash ATA card using a personal computer, format the card
in the FAT16 format. Other formats are not supported.

Using the compact flash adapter
1. Attachment

e  Attach the CF card to the compact flash card adapter (A02B-0303-K150, called the CF adapter
later).

e  Make sure lock lever A is in the upper position and then insert the CF adapter above into the
memory card interface.

e  Push lock lever A downward.

e  Close the cover of the memory card interface.

NOTE

1 To perform continuous operation with the CF adapter attached, be sure to push
lock lever A downward and then close the cover of the memory card interface.

2 The lock function is enabled only when the CF adapter (A02B-0303-K150) is
used.

3 The CF adapter must be inserted with label surface facing toward the screen.

2. Removal

Open the cover of the memory card interface.
Push lock lever A upward.

Push eject button B once to project the button.
Push eject button B again to eject the CF adapter.
Remove the CF card with your fingers.

Close the cover of the memory card interface.

NOTE
When lock lever A is in the lower position (in the locked state), eject button B
cannot be pushed.
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Compact flash card

Lock lever A

/ |

Eject button B

Compact flash card adapter
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-

HOW TO ATTACH THE KEYBOARD

COVER

Overview
FANUC offers a keyboard cover to protect the MDI unit and the machine operator's panel main panel
from dust and cutting oil.
If you want to use, attach in the following way. There are several type keyboard cover fitted to each unit,
but the attachment method is the same. The following example shows how to attach to the standard MDI

unit.

How to attach the keyboard cover

1.

If the ornamental frame of the keyboard is dirty in the cutting fluid, etc., before attaching the

keyboard cover, wipe off any soil and smear completely the ornamental frame using ethanol or

diluted neutral detergent (such as kitchen detergent). If you used neutral detergent, remove any

remaining detergent, using a cloth wetted with water. Any remaining oily substance or detergent

causes the keyboard cover to come off easily. After making sure that the ornamental frame is dry,

follow the procedure below to attach the keyboard cover.

There is no standard of position attach the keyboard cover. Peel off the release paper about 1-2

column of the key from the left or right, position the keyboard cover in such a way that interval of

molding rising portion of the keyboard cover and key of the corner of the top and bottom to be the

same.(Fig. F(a))

While peel off the release paper, attach the keyboard cover. At that time, be aware of the following.

(@) Do not touch the adhesive portion of the double-sided tape.

(b) The keyboard cover is made of soft material, it will be deformed by pulling. So attach to not to
pull.

Press it firmly while stroking the both-side adhesive tape section.(Fig. F(b))

both-side adhesive tape
(Hatched area)

C O
\ These intervalfs.to be 7 /'/ )
ol S
' [jDDDD
LI
T |
HER RN nae.

L LIE L]

L=

A /

Fig. F (b)

l Fig. F (a)
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