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GFL-001
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages, currents,
temperatures, or other conditions that could cause personal injury exist in this equipment or
may be associated with its use.

In situations where inattention could cause either personal injury or damage to equipment, a
Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance. Features may be described herein
which are not present in all hardware and software systems. GE Fanuc Automation assumes
no obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

©Copyright 2002 GE Fanuc Automation North America, Inc.
All Rights Reserved.
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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.

WARNING

Applied when there isadanger 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.

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.

(Q Read thismanual carefully, and storeit in a safe place.
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PREFACE

PREFACE

Applicable models

Thismanual describestheelectrical and structural specificationsrequired
for connecting the CNC control unit to a machine tool. The manual
outlines the components commonly used for FANUC CNC control units,
as shown in the configuration diagram in Chapter 2, and supplies
additional information on using these components. The manual outlines
the 1/O unit, servo, spindle, and other components common to FANUC
CNC control units, and supplies additional information on using these
components in this CNC control unit. 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.

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

Product Name

Abbreviations

FANUC Series 16i—-TB 16i-TB

Series 16i
FANUC Series 16i—-MB 16i-MB
FANUC Series 18i—-TB 18i-TB
FANUC Series 18i—-MB5 18i—-MB5 Series 18i
FANUC Series 18i—-MB 18i—-MB
FANUC Series 21i-TB 21i-TB

Series 21i
FANUC Series 21i—-MB 21i-MB
FANUC Series 160i—-TB 160i-TB

Series 160i
FANUC Series 160i—-MB 160i—-MB
FANUC Series 180i—-TB 180i-TB
FANUC Series 180i-MB5 180i—-MB5 Series 180i
FANUC Series 180i—-MB 180i—-MB
FANUC Series 210i-TB 210i-TB

Series 210i
FANUC Series 210i—-MB 210i-MB
FANUC Series 160is-TB 160is-TB

Series 160is
FANUC Series 160is—MB 160is—MB
FANUC Series 180is-TB 180is-TB
FANUC Series 180is—MB5 180is—MB5 Series 180is
FANUC Series 180is—MB 180is—MB
FANUC Series 210is-TB 210is-TB

Series 210is
FANUC Series 210is—MB 210is—MB
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Organization of this This manual consists of chapters 1 to 15 and appendixes at the end of the

manuals

book.

Chapter and title

Contents

Chapter 1
CONFIGURATION

Provides general information related to the connection of the i Series CNC, as well as an

introductionto detailed information.

Chapter 2
TOTAL CONNECTION DAIGRAMS

Describes how to connect peripheral units to the i Series CNC.

Chapter 3 Describes the installation requirements for using the i Series CNC.
INSTALLATION 1) Required power supply capacity
2) Heatoutput
3) Locations of connectors on the control unit
4) Action against noise
Chapter 4 Describes how to make connections related to the power supply of the i Series CNC.

POWER SUPPLAY CONNECTION

Chapter5
CONNECTION TO CNC PERIOHERALS

Describes how to connect the following peripheral devices to the i Series CNC:
1) MDlunit
2) 1/Odevice (RS-232-C)
3) High—speed skip (HDI)
4) Built-inethernet

Chapter 6
SPINDLE CONNECTION

Describes how to connect spindle—related units to the | Series CNC.

Chapter 7
SERVO INTERFACE

Describes how to connect servo—related units to the i Series CNC.

Chapter 8 Describes how to connect a CNC display unit with PC functions to the i Series CNC.
CNC DISPLAY UNIT WITH PC

FUNCTIONS

Chapter9 Describes how to connect machine interface I/O with the FANUC 1/O Link.

CONNECTION TO FANUC /O Link

Chapter 10
EMERGENCY STOP SIGNAL

Describes how to handle the emergency stop signal.
Be sure to read this chapter.

Chapter 11
REMOTE BUFFER INTERFACE
(INCLUDING FANUC DNC1 AND DNC2)

Describesthe remote buffer, DNC1, and DNC2 interfaces that can be used withthe i Series CNC.

Chapter 12
HIGH-SPEED SERIAL BUS (HSSB)

Describes the high—speed serial bus (HSSB) that can be used with the i Series CNC.

Chapter13
CONNECTION TO OTHER
NET-WORKS

Describes how to connect the i Series CNC to networks.

Chapter 14
CONNECTION FOR Series
160is/180is/210is

Describes connection for Series 160is/180is/210is

APPENDIX

A) EXTERNAL DIMENSIONS OF EACH UNIT

B) 20-PININTERFACE CONNECTORS AND CABLES
C) CONNECTION CABLE (SUPPLIED FROM US)

D) OPTICAL FIBER CABLE

E) LIQUID CRYSTAL DISPLAY (LCD)

F) MEMORY CARD INTERFACE
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Related manuals of The following table lists the manuals related to Series 16i, Series 18i,
Series 16i/18i/21i/160i/ Series 21i, Series 160i, Series 180i, Series 210i, Series 160is, Series
180i/210i/160is/ 180is/ 180is, Series 210is-MODEL B. This manual is indicated by an
210is—MODEL B asterisk(*).

Manual name Specification

number
DESCRIPTIONS B—63522EN
CONNECTION MANUAL (HARDWARE) B—63523EN *
CONNECTION MANUAL (FUNCTION) B—63523EN-1
Series 16i/18i/160i/180i/160is/180is—TB B—63524EN

OPERATOR’S MANUAL

Series 16i/160i/160is—MB, Series 18i/180i/180is—MB5, B—-63534EN
Series 18i/180i/180is—MB OPERATOR’'S MANUAL

Series 21i/210i/210is—TB OPERATOR’S MANUAL B-63604EN
Series 21i/210i/210is—-MB OPERATOR’S MANUAL B-63614EN
MAINTENANCE MANUAL B-63525EN
Series 16i/18i/160i/180i/160is/180is—-MODEL B B—63530EN

PARAMETER MANUAL

Series 21i/210i/210is—-MODEL B PARAMETER MANUAL | B-63610EN

PROGRAMMING MANUAL

Macro Compiler/Macro Executor B-61803E-1
PROGRAMMING MANUAL

FAPT MACRO COMPILER (For Personal Computer) B-66102E
PROGRAMMING MANUAL

C Language Executor PROGRAMMING MANUAL B—62443EN-3

CAP (T series)

FANUC Super CAPi T OPERATORS MANUAL B-63284EN

FANUC Symbol CAPi T OPERATOR’S MANUAL B-63304EN

MANUAL GUIDE For Lathe PROGRAMMING MANUAL | B-63343EN

MANUAL GUIDE For Lathe OPERATOR’S MANUAL B-63344EN

CAP (M series)

FANUC Super CAPi M OPERATOR’S MANUAL B-63294EN

MANUAL GUIDE For Milling PROGRAMMING MANUAL | B-63423EN

MANUAL GUIDE For Milling OPERATOR’S MANUAL B-63424EN

PMC
PMC Ladder Language PROGRAMMING MANUAL B-61863E
PMC C Language PROGRAMMING MANUAL B-61863E-1
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Manual name Sptnelcjirfril%aétrion

Network

FANUC I/O Link—Il CONNECTION MANUAL B-62714EN

Profibus—DP Board OPERATOR’S MANUAL B-62924EN

Ethernet Board/DATA SERVER Board B—63354EN

OPERATOR’S MANUAL

FAST Ethernet Board/FAST DATA SERVER B-63644EN

OPERATOR’S MANUAL

DeviceNet Board OPERATOR’S MANUAL B-63404EN

PC function

Screen Display Function OPERATOR’S MANUAL B-63164EN
Related manuals of Thefollowing tableliststhe manual srelated to SERVOMOTOR i series
SERVO MOTOR au series Specification

Manual name number

AC SERVO MOTOR ai series DESCRIPTIONS B-65262EN

AC SERVO MOTOR ai series PARAMETER MANUAL B-65270EN

AC SPINDLE MOTOR ai series DESCRIPTIONS B-65272EN

AC SPINDLE MOTOR ai series PARAMETER MANUAL | B-65280EN

SERVO AMPLIFIER oi series DESCRIPTIONS B-65282EN

SERVO MOTOR ai series MAINTENANCE MANUAL B-65285EN
Related manuals of Thefollowing tableliststhe manualsrelated to SERVO MOTOR a. series
SERVO MOTOR a series Specification

Manual name
number

FANUC AC SERVO MOTOR o series DESCRIPTIONS B-65142

FANUC AC SERVO MOTOR o series B-65150
PARAMETER MANUAL

FANUC AC SPINDLE MOTOR o. series DESCRIPTIONS | B-65152

FANUC AC SPINDLE MOTOR o series B-65160
PARAMETER MANUAL

FANUC SERVO AMPLIFIER o series DESCRIPTIONS B-65162

FANUC SERVO MOTOR o series B-65165
MAINTENANCE MANUAL

Either of the following servo motors and the corresponding spindle can
be connected to the CNC covered in this manual.

® FANUC SERVO MOTOR ai series
® FANUC SERVO MOTOR « series

Thismanual mainly assumesthat the FANUC SERVOMOTOR aii series
of servo motor isused. For servo motor and spindleinformation, refer to
the manuals for the servo motor and spindle that are actually connected.
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1.1

CONTROL UNIT
CONFIGURATION
AND COMPONENT
NAMES

Thei series control units are divided into two types: the LCD—mounted
type and stand—alone type.

LCD—mounted type control units have a built—in display. Stand—alone
type control units have aseparate display unit. Inthefollowing sections,
the LCD—mounted typeisalso referred to asthe L CD—mounted type, and
the stand—alone type is also referred to as the stand—alone type.

The configuration and component names of each type are shown in the
figures given below. This manual explains how to attach the connectors
shown in these figures to devices. The numbersin parentheses () in the
figures are keyed to the item numbers of the descriptionsin this manual.
The numbersin brackets [] in the figures are connector numbers.

1.1.1
Configurations of
LCD—mounted Type
Control Units

Series 16i/18i/21i LCD—mounted type control units (A circleinthetable
denotes that a unit is available.)

Display Eij‘lgf'O” Softkey | 16 | 18 | 21i
8.4” TFT color None 5+2 O O O
LCD
2 5+2 O O O
3 5+2 O O
4 5+2 O O
10.4” TFT color None 10+2 O O O
LCD
2 10+2 O O O
3 10+2 O O
4 10+2 O O
10.4” TFT color None None O O O
LCD (with touch
panel) 2 None O O O
3 None O O
4 None O O
7.2” STN None 5+2 O O O
monochrome LCD
2 5+2 O O O
3 5+2 O O
4 5+2 O O
9.5” STN None 10+2 O O O
monochrome LCD
2 10+2 O O O
3 10+2 O O
4 10+2 O O
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Series 160i5/180i5/210is L CD—mounted type control units (A circlein
the table denotes that a unit is available.)

Display | P3N | Soft key ;‘;‘;Cerl‘ 160is | 180is | 210is
10+2 None O O O

None None Provided O O O

10+2 Provided O O O

10+2 None O O O

2 None Provided O O O

10.4” TFT 10+2 Provided O O O
color LCD 10+2 None O O O
3 None Provided O O O

10+2 Provided O O O

10+2 None O O O

4 None Provided O O O

10+2 Provided O O O
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LCD-mounted type control unit

Liquid—crystal

display

Memory card

| N—

interface

T e e e [ s [ e [

Soft key switch

NOTE
This figure is a front view of the Series 16i/18i/21i

LCD—-mounted type control unit with an 8.4” TFT color
liquid—crystal display. The configurations of other control
units are basically the same as that shown above.

The numbers in parentheses () in the figures are keyed to
the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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LCD-mounted type control unit

Ethernetconnector
[CD38A] (5.5)

|

]

[

M~

I

Unit rear panel

e

o
Battery

[

Servo unit connector
[COP10A-1] (left) (7)
[COP10A-2] (right) (7)

MDI connector
[CA55](5.1)

Servo check board

connector
[CAB9]

Power supply
module

Fuse

Power supply
connector [CP1]

Serial spindle or
position coder connector
k [JA41] ()

1/0—Link connector

[JD44A]

(o

Analog spindle or
l high—speed skip |
connector [JA40] (6.2, 5.4)

1/0 unit interface

and JD36B (right)]

Qonnector (5.3) [JD36A (left)

NOTE

This figure is arear view of the Series 16i/18i/21i LCD—mounted type control unit without option
slots. The configurations of the other control units of the Series 16i/18i/21i are basically the
same as that shown above.
The numbers in parentheses () in the figures are keyed to the item numbers of the descriptions
in this manual. The numbers in brackets [] in the figures are connector numbers.
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LCD-mounted type control unit

O

€

of |

]

Rear of unit
Optionboard

]

For remote buffer, DNC1, or DNC2

=Bl (111

5 @ 5
— O O

Rear of unit

Optionboard

For HSSB board

a| |O a| |O a -
o QU o
] o| (ol (o] o] o ]
—

RS-422
connector (11)
[JD6A]

RS-232C

connector (11)
[JD28A]

HSSB optical
connector (12)

[COPT]
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NOTE

1

2

3

The above figures are rear views of a LCD—mounted type
control unit with option slots. The configurations of the
option slot portions of other LCD—mounted type control
units are the same as in the above figures.

When a loader control board is used, refer to the loader
control connection manual.

The optional functions shown below use option boards.
These option boards do not have connectors for connecting
external devices.

® C language

® Symbol CAPi T

® RISC

The numbers in parentheses () in the figures are keyed to
the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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LCD-mounted type control unit

Analog output

connector (6)

[JA40]

Connector for
serial spindle/

position coder (6)
[JA41]

ATA card

Ethernet (5)

O
5 @ 5
— 18] ]
Rear side of unit
Optionboard
For sub—CPU card
o o o o o
o qaaan o
| _I:I' _I:I' _I:I' _I:I' _I:I' |_| |
—
O
Servo unit
o (ePi0A T (et boardconnector
—1](le ) )
([():Il:alo A-2] (r]iéht)) (Near side) (Far side) (7) [CA54]
O
o o)
— ]
' Rear side of unit '
» Optionboard -
, For data server board ,
CamEl e e e e
.0 =101 -
| o| (ol (o] o] o ] —
—
O

[CD33]

NOTE

The above figures are rear views of a LCD—mounted type
control unit with option slots.
option slot portions of other LCD—mounted type control
units are the same as in the above figures.

The numbers in parentheses () in the figures are keyed to
the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.

The configurations of the
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LCD-mounted type control unit

O @]
5 @ 5
— O] O
Rear of unit
Option board
Profibus board
Connector for
ol [a] [2] [a] [ master board
qaaan
O O]
=) =) =) =) =)
O @]
Connector for
slave board
[IN2]
O @]
5 @ 5
— O] O]
Rear side of unit
Optionboard
1/0 Link—Il interface board
1/0 LINK-II
ol [a] [a] [g] [a terminal unit
QU
O @]
| =) =) =) =) =) |
—
O @]

NOTE
The above figures are rear views of a LCD—mounted type

control unit with option slots. The configurations of the
option slot portions of other LCD—mounted type control
units are the same as in the above figures.

The numbers in parentheses () in the figures are keyed to
the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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1.1.2
Configurations of
Stand-alone Type
Control Units

Series 16i/18i/21i stand—alone type control units (A circle in the table
denotes that a unit is available.)

Expansion | Mini . . . Re-
Slot rack name slot slot 16i 18i 21i marks
Single—slot rack None 2 O O O | *NOTE)
3-slot rack 2 4 O O O | *NOTE)

Series 16i/18i/21i display units (A circlein the table denotes that a unit

isavailable.)
. Soft Graphic . . . Re-
Display key display 160i 180i | 210i marks

10.4” TFT color LCD | 10+2 Provided O O O
10.4” TFT color LCD .

(with touch panel) None | Provided O O O
9.5” STN 10+2 | Provided O O O
monochrome LCD 1042 None O O O

Series 160i/180i/210i display units (CNC display unit with PC functions)
(A circle denotes that a unit is available.)

. Soft Touch . . . Re-
Display key panel 160i 180i 210i marks

None None O O O
10+2 | Provided O O O

10.4” TFT color LCD
None | Provided O O O
10+2 | Provided O O O
None None O O O
10+2 None O O O

12.1” TFT color LCD
None | Provided O O O
10+2 | Provided O O O
None None O O O
10+2 None O O O

15.0” TFT color LCD
None | Provided O O O
10+2 | Provided O O O
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Series 160i5/180is/210is display units (CNC display unit with PC
functions) (A circle denotes that a unit is available.)

Display ig;‘ ;‘;‘i}ce'r 160is | 180is | 210is m';‘fl;s
10+2 None O O O
10.4” TFT color LCD | None | Provided O O O
10+2 | Provided | O O O




1. CONFIGURATION

B—63523EN/03

Stand-alone type control unit

Battery
(4.4)

Status display LED

1/0O unitinterface
connector (5.2)
[JD5A, JD5B]

1/0 Link
B?fi;y connector (9)
: [ID44A]
Connector for analog
Meirr]rtlgrr]}/agird spindle or high—speed
skip (6) (5.3) [JA40]
LCD connector (5) CS%?:;Igtg: Lc:ssit?éir?l
[COP20A] T coder (6) [JA41]
Connector for
CRT link and MDI (5)
[JD45]
Nglrgtsllgt = LED for maintenance
Servo check board
connector (7) [CA69A]
7
B | b Power supply
Mini slot ﬂ o] connector (4)
Slot 11 o [CP1(right)]
= [CP2(left)]
[ [ Y0 11
Rotary switch for
maintenance (upper),
Push switch for
maintenance (lower)
GND
connectionterminal
o o Servo unit (FSSB)
Mini slot Mini slot connector (7) Connector for ethernet
Slot 10 Slot 9 [COP10A-1(lower)] [CD38A]
[COP10A-2(upper)]
NOTE

The numbers in parentheses () in the figures are keyed to
the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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Stand-alone type control unit

Sub-CPU board

Mini slot

981X

g S | aleln ]
Connector for analog Lj;ﬂu =7 7 Dﬂ
spindle or high—speed T 43234
skip (6) (5.3) DA40] | e EEEF
hod Bl D
Connector for H
serial spindle or position
coder (6) [JA41]
:M‘ZP
il ‘
ol

O

I SFLAY
£0P20A

901X
CAG9ASV_CHECK

T owr EDUXF‘

& P10A-2 FUSE

B8N0/ “paw wraw

801X

COPEDA-1

el
INRSP
;]
tD38A

Bl
H

X069

d

CPALEFT
CP1(RIGHT)

Servo unit
(FSSB) connector (7)
[COP10A-1(lower)]
[COP10A-2(upper)]

Servo check board
connector (7) [CA69B]

NOTE

The numbers in parentheses () in the figures are keyed to
the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.

_ 1;3 _
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Stand—alone type control unit (mini slots)

HSSB board

HSSB optical
connector (12)

C board

The C board has
no connector.

RS-232-C
connector (11)

RS-422
connector (11)

DNC1 board

RS-485
connector (11)

NOTE
The numbers in parentheses () in the figures are keyed to
the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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Stand—alone type control unit (mini slots)

Ethernetboard

Ethernet board
connector (13)

DeviceNet board
connector (13)

PROFIBUS board
connector (13)

FL—netboard

FL—net board
connector (13)

1/0 Link-Il board
connector (13)

NOTE
The numbers in parentheses () in the figures are keyed to

the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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LCD unit for stand—alone type control unit

Liquid—crystal
display & &

=
Memory card

interface |

Soft key switch

FI

Connector for
MDI connection (5)
[CA5B5]

i~ i .Y
1/0O unitinterface
connector (5)

[JD36A]
Power supply
LCD connector (5) Fuse connector(5) G_ND _
[COP20B] [CPIA (right)] connectionterminal
[CPIB (left)]

NOTE
The numbers in parentheses () in the figures are keyed to

the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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1.2
HARDWARE
OVERVIEW

Serialcommunication board

Loader control board

Remote buffer/
DNC1/DNC2/HDLC

Motherboard

Loader control function
- 2—/4—axis control

Sub-CPU board

Data server board

Sub-CPU for 2—path control
- 2—axis to 8—axis control

- Spindle interface

- Analog output

C board

C functions for PMC

Symbol CAPi T

Conversational
automatic
programming
function

Data server function

RISC board

High—precision contour control

function

CPU for controlling CNC

- Power supply

- 2—axis to 8—axis control

- Spindle interface

-LCD/MDI

- 11O link

-PMC-SB7

-Analog output/high—
speed DI

-RS-232C x 2

-Memory card interface

HSSB interface board

High—speed serial bus
interface

Network board

-1/0 Link—Il board

- Ethernet board

- Profibus—DP board
- DeviceNet board

Options

The following types of units are
available:
e Unit without option slots
® Unit having two option slots
e Unit having three option slots
® Unit having four option slots

On a unit with option slots, as many option boards as the number of option slots can be mounted. (However, the

Basic system

option board must satisfy the mounting conditions. See the mounting conditions for additional options.)

Fig. 1.2 (a) Configuration of the LCD—-mounted type control unit (Series 16i/160is)
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Serialcommunication board

Remote buffer/
DNC1/DNC2/HDLC

Sub-CPU board

Sub-CPU for 2—path control
- 2—axis to 6—axis control

- Spindle interface

- Analog output

Symbol CAPi T

Conversational
automatic
programming
function

Loader control board

Loader control function
- 2—/4—axis control

Data server board

C board

Data server function

C functions for PMC

HSSB interface board

High—speed serial bus
interface

Network board

-1/0 Link—Il board

- Ethernet board

- Profibus—DP board
- DeviceNet board

Options

The following types of units are available:

e Unit without option slots

® Unit having two option slots
® Unit having three option slots
® Unit having four option slots

On a unit with option slots, as many option boards as the number of option slots can be mounted. (However,
the option board must satisfy the mounting conditions. See the mounting conditions for additional options.)

Motherboard

CPU for controlling CNC

- Power supply

- 2—axis to 6-axis control

- Spindle interface

-LCD/MDI

- 11O link

-PMC-SB7

-Analog output/high—
speed DI

-RS-232C x 2

-Memory card interface

Basic system

Fig. 1.2 (b) Configuration of the LCD—mounted type control unit (Series 18i/180is)
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Motherboard

Serial communication board Symbol CAPi T

Remote buffer/ Convers_ational

DNC1/DNC2/HDLC automatic ]
programming
function

C board
C functions for PMC Loader control board
(for T system only)
Loader control function
Network board - 2—/4—axis control

-1/0 Link—Il board
- Ethernet board

CPU for controlling CNC

- Power supply

- 2—axis to 4—axis control

- Spindle interface

-LCD/MDI

-1/0 link

-PMC-SA1/SB7

-Analog output/high—
speed DI

-RS-232C x 2

-Memory card interface

- Profibus—DP board
- DeviceNet board

HSSB interface board

High—speed serial bus
interface

DATA SERVER board

DATA SERVER function

A control unit without option slots
and a control unit having two
slots are available.

Options

\

Basic system

On a unit with option slots, as many option boards as the number of option slots can be mounted.

(However, the option board must satisfy the mounting conditions. See the mounting conditions for addi-

tional options.)

Fig. 1.2 (c) Configuration of the LCD—-mounted type control unit (Series 21i/210is)
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Three—slot rack SIc;t 0 Single—slot rack
o I o
) ] Q ooono O ooaao
Option Option aoono oono
St 2 sot 1
Minislot 12 Mini slot 10 E ] Mini slot 10 E 'l
[ [0 . I
Mini slot 11 fhi slot 9 Mini slot 9 @
P |_v
" Jlo
| E B
//
— — [ —
| - -
/[ B [¢) o)
Options (mini slot) Options (slot 3) Options (slot 2) Basic system (slot 1)
HS;B interface bgard Sub—CPU board RISC board Main board
E'llgi];tse’)r?:cdesenal (for 16i/18i only) (for 16i/18i only)
High - CPU for controlling CNC
C board Sub—CPU for Cc')%tgfrrggft'gl‘ - Power supply
C functions for PMC 2—pathcontrol " . - Axis control
- Axis control unction Spindle control
Serial communication - Spindle control - LCD/MDI control
board - Analog output DATA SERVER -1/0 link control
Remote buffer/ board -PMC control
DN1/DNC2 DATA SERVER . ﬁcr)lgtlsogi output/high—speed DI
Symbol CAPi T function - Serial communication control
. (RS-232-C)
Conversational Loader control - Memory card control
automatic board
programming
function Loader control
function
Network board
- 1/O Link—Il board
- Ethernet board
- Profibus—DP board NOTE
- DeviceNet board In the above description, the 16i/18i/21i include the

160i/180i/210i/160is/180is/210is, respectively.

Fig. 1.2 (d) Configuration of the stand—alone type control unit
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Conditions for installing options (LCD—mounted type)

Option

Slot nearest
to the LCD

Middle slot
among the
option 3 slots

Option 4 slot
farthest from
the LCD

Axis control

Sub-CPU board

Axis control board
— 2/4/6/8 axis

Loader control board

Axis control board
— 2/4 axis

PMC C
language

PMC C board

Main unit
- A/B

Communication

HSSB board

PC side
HSSB board

Serialcommunication board

Communication function
— Remote buffer/DNC1/DNC2

Main unit

-ae |t

CAP

Symbol CAPi T board

RISC

RISC board

High—precision contour control function
/High—precision contour control function dedicated to NURBS
interpolation

Data server

Data server board (ATA flash card and 10BASE-T)

Ethernet and
data server functions

Network

Ethernetboard

Ethernet
function

Function
— FOCASI/DNC1/FACTOLINK

Ethernet and data server functions

Master
/slave

DeviceNet
application

DeviceNet

: +
function

PROFIBUS board

PROFIBUS PROFIBUS
function application

Master
/slave

1/0 Link—Il interface board

Main unit
— Slave/master

CAUTION

Each option listed above occupies one option slot. These option slots do not necessarily accept
all option types. When selecting option slots, therefore, pay attention to the number of option
slots. In this table, the symbol “x " indicates the option slot that does not accept the indicated
options. Some combinations of options are unacceptable.
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2. TOTAL CONNECTION DIAGRAMS

LCD-mountedtype control unit

Mother board
24V-IN(CP1A)

-

(CN2)

MDI(CA55)
R232(JD36A)
R232(JD36B)

A-OUT&HDI(JA40)

/0 Link(JD1A)

SPDL&POS(JA41)

FSSB(COP10A-1)

FSSB(COP10A-2)

Ethernet(CD38A)

SV—CHK(CA69)

24 VDC power

0

Soft key cable

NI

MDI UNIT

CK1

0

DC24v

DC24v

|
o<

N1

RS-232C /O unit
RS-232C /O unit

Touch panel

Analog output for tool drive

High—speed skip input

Distributed 1/0 Manual pulse generator
board

O ceor  aag][]
JD1B :”: Operator's

:": IDIA :”: panel

Power
magnetics
cabinet

I: CPD1 pistributed
JD1B I/O board, I/0

\rDE IDIA unit, etc.

H0—
H0—

10

[l:l Position coder for analog spindle

Circuit breaker

[ }— 200vAc

200VAC

AC reactor

=
MCC  ~ini
CX1A TB2 CX3 ] Circuit breaker
PSM cx4 :”:l
CX1B TB1 IX1B
E E E Position coder
— i I
CX1A TB1 CX2A JX1A
—1] sa78 SPM %‘ég
JATA TBl CX2B JX1B —
|y |
To 2nd spindle g g Serial spindle motor
o
TB2 CX2A JX1A .
]D—[ COP10B SVM TB2 [ Axis 1 servo motor
COP10A JFL
]D, - - TI|31 C)I(ZB JX:}.B
l
: COP10B SVM 1 Axis 2 servo motor
X COP10A
' I I I
: COP10B SVM [ Axis 3 servo motor
' COP10A
' | | |
! —| COP10B [ Axis 4 servo motor
See 7.1.2.2. Heopion SVM liﬂl:
\] v \
The maximum allowable number of controlled axes varies with the model. (In this figure, a 1-axis
amplifier is used.)
Separate detector interface unit 1
DC24v ——| CPU1A  JF101
JF102
L[] COP10B  JF103
[] COP10A  JF104
—[ CNF1 JALA ]—| Absolute scale battery |
(Required only when an absolute scale is used)
Separate detector interface unit 2 (cannot be used in 21i/210i)
L—{]cP11A  JF101
i JF102
JF103
IF104
[J——+———servo check board

4‘] Ethernet

23
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LCD-mounted type control unit (only when optional functions are provided)

Option slot

Serial communication
board

Remote buffer board
DNC1 board

DNC2 board

R232-3(JD28A) ]Dij RS—232C 1/O unit (when remote buffer board

or DNC2 board is used)

R422-1(JD6A) :”] :| RS-422 1/0 unit (when remote buffer board or

Sub-CPU board
(cannot be used in
21i/210is)

DNC1 board is used)

A-OUT(JA40) ]Di Analog output for tool drive

SPDL&POS(JA41) ]D—{

Servo card

1 Position coder

FSSB(COP10A-1) ]

FSSB(COP10A—2) ]7

PSM Position coder
1
Spindle motor
—[ —
[ SPM —
To 2nd spindle
Sub axis 1
servo motor
[ COP10B SuM o— 1
[ COP10A :”] Sub axis 2
| | |
servo motor
{1 cop1o8 . o—— —
—| COP10A ]—-
I I I :| Sub axis 3
servo motor
{1 cop1o8 . o——
—| COP10A ]—-
| | | :| Sub axis 4
servo motor
{1 cop1o8 . o—— —
\L_[ COP10A [
v v 1]

Up to six or eight axes, depending on the model

sv-cHk(cAs9)| ][ |

Servo check board




B—63523EN/03

2. TOTAL CONNECTION DIAGRAMS

LCD-mounted type control unit (when optional functions are provided)

Loader control board

Option slot

FSSB(COP10A)

SV-CHK(CA54)

/O Link(JD1A)

Circuit breaker

[ }— 200vac

0]

i

]

Data server board

ATA
flash card

10BASE5(CD27)

i

|J_—, I [ }— 200vac
[ MCC Circuitbreaker
CX1A TB2 CX3 :|
PSM CX4 :||:|
CX1B TB1  cxoB Jx1B
E E
1 1
[ COPlogBZ CX2A  JXIA — Loader axis 1 servo
L SVM B2 motor
— | copioa ¥ =
TB1 CX2B JX1B
I I I Loader axis 2 servo
—{|copio8 gy o— — motor
— | cop1oa [
[ [ [
Loader axis 3 servo
—{|copoB gy O— 7 motor
— | copioa N—
[ [ [
:L Loader axis 4 servo
—| COP10B  gyMm 7 motor
[| cop1oa [
(In this figure, a 1—axis amplifier is used.)
Loader control servo check board
Distributed 1/0
24VDC 0 board
CPD1 JA3
[ :”] Operator's
[”: Jb1iB :”] panel for
[ IDIA jﬂi loader
24VDC [ CPD1  pistributed DD— Power
|: JD1B /O board, magnetics
1/0 unit, etc. i
[”: IDIA DD— cabinet

HSSB board

HSSB(COP?)

D Ethernet

(When a PC or PANEL i is connected using

Personal computer or

i

PANEL i

the HSSB interface, the model name is still
16i/18i/21i.)

25




2. TOTAL CONNECTION DIAGRAMS B-63523EN/03

Stand—alone type control unit

Main board
o
= 24V-IN(CP1), :”:II - 24 VDC power
K=} The soft key cable is
] 24V_OU-|—(cp2):”:|— To I/O unit attached to the LC control
printed circuit board.
Ontical fib bl LCD UNIT MDUNIT
ical fiber cable
LCD(COP20A) P COP20B CK2
24avpc —{][| cp1a cass [J[—][] ckt
cP1B |
(Touch panel) ~ Memory card
R232-1(DSAM ] D RS-232C 1/0 unit
R232-2(DSB)] U RS-232C 1/0 unit
A OUT&HDI(JD44A):|D—<: Analog output for tool drive
High—speed skip input
Distributed Manual pulse generator
1/0 board
24VDC ] CPD1 JA3|

L] 10
Jp1B :”: Operator’s

A Io1A N0 panel
[CPD1 -
24vDC L Distributed | |[(F—— Power
JD1B /O board, magnetics

/0 Link(3D1A)[]

op1a VO unit, etc. MM cabinet

[ Servo motor
—— Detachable LCD/MDI

—— MDI unit

|ID1B B amplifier

[]9p1A  with 110 link

T

LINK(ID45)| }

SPDL&POSIA4L)[ ][} E': Position coder
Circuit breaker
[} 200vac

200VAC

AC reactor

—

1 MCC Circuit breaker
CX1A TB2 CX3 :|
PSM Cx4 :”:l

CX1B TB1 JX1B!

0
E E E Position coder
— i I |
CX1A TB1 CX2A JX1A|
JATB sem Y2

JATA 1:_\81 CX2B IX1B
T |-

g g Serial spindle motor

|

il

Servo card To 2nd spindle

TB2 CX2A IXI1A _
FSSB(COP10A-1) COP10B SUM TB2! [ Axis 1 servo motor
COP10A JFL
TB1 CX2B JX1B
1 1 1
COP10B SUM [ Axis 2 servo motor
FSSB(COP10A-2) COP10A
B | | |
1 .
, COP10B SVM [ Axis 3 servo motor
v COP10A
See 7.1.2.2. | T T
COP10B SVM [ Axis 4 servo motor
COP10A
\Z v \Z
Up to six or eight axes, depending on the model (In this figure, a 1-axis amplifier is used.)
Separate detector interface unit 1
24vpc ——| CP1A  JF101
JF102
COP10B JF103
ETHERNET(CD33A) ] COP10A  yF104
CNF1 JA4A [———Battery for absolute scale]

. i (Required only when an absolute scale is used)
Separate detector interface unit 2
(cannot be used in 21i)

SV-CHK(CAB9A)| [ }—F————— Servo check board

4| Ethernet
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Stand-alone type control unit

o | Data server board
3
Hard disk unit
]I:,‘ D Ethernet
® | Sub—CPU board
<2 | (cannot be used in 21i)
A-OUT(JA40) :| Di Analog output for tool drive
1 Position coder
SPDL&POS(IA4L)| |[ |- {
PSM Position coder
1
‘ Spindle motor
[ SPM I I
—L —
Servo card
To second spindle
- :I: Sub axis 1
FSSB(COP10A-D) coP10B SVM —] s:rvo)rfr:otor
Optical fiber cable
1) COP10A N
I I I
Sub axis 2
coP10B SVM é - servo motor
COP10A :| ]_.
FSSB(COPlOA-Z)Ii I I I
Cl) Sub axis 3
CoP108 SVM servo motor
COP10A :| ]_.
| | |
:I: Sub axis 4
COP10B SVM 1 servo motor
COP10A :| ]_.
v v v
Up to six or eight axes, depending on the model.
SV-CHK(CA69B) :| D Servo check board
+~ | Serialcommunication *1 With the lathe system with complex machining function on the main
9O | board CPU board, this servo interface cannot be used.
2 Remote buffer board Only the servo interface of the main board can be used.
.‘EE DNC1 board
DNC2 board
32-3 :H:,‘ :| RS—-232C I/O unit (when remote buffer board or DNC2 board is used)
R422-1 ]I:,‘ :| RS—422 1/0 unit (when remote buffer board or DNC1 board is used)
5 | Ethernet
& (When a PC or PANEL i is connected using the
£ HSSB interface, the model name is still 16i/18i/21i.
= :”] Ethernet The model name is changed to 160i/180i/210i only
when a CNC display unit with PC functions is con-
nected.)
3 HSSB board
2]
£
= HSSB(COP7?) Personal Computer, PANEL i or CNC display unit with PC functions
Optical fiber cable
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3. INSTALLATION

3.1
ENVIRONMENTAL
REQUIREMENTS
OUTSIDE THE
CABINET

The peripheral units and the control unit 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;

® Operation pendant, manufactured by the machine tool builder, for
housing the control unit or operator’s panel.

e Equivalent to the above.

The environmental conditions when installing these cabinets shall
conformto thefollowing table. Section 3.3 describestheinstallation and

design conditions of a cabinet satisfying these conditions.

LCD-
mounted
type control LCD-mounted
unit and dis- | Stand—alone | type control
Condition play unit type control unit with PC
(except unit unit and data server
with data functions
server
function)
Ambient Operating 0°Cto 58°C | 0°Cto55°C 5°C to 53°C
Tempera-
Storage, o o
ture Transport —20°C to 60°C
75%RH or less, no con- 10% to 75%RH,
Normal . .
densation no condensation
Humidity .
Shortperiod | g5 041 o1 Jess, no con- 10% to 90%RH,
(less than 1 densation no condensation
month)
Operating 0.5Gorless
Vibration
Non-—operat- 1.0 Gor less
ing
Meters Operating Up to 1000 m Up to 1000 m
above sea
level i'\r']g”_c’perat' Up to 12000 m Up to 12000 m
Normal machine shop environment
Environ- | (The environment must be considered if the cabinets are in aloca-
ment tion where the density of dust, coolant, and/or organic solvent is
relatively high.)
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3.2
POWER SUPPLY
CAPACITY

3.2.1

Power Supply
Capacities of
CNC-related Units

The following CNC-related units require an input power supply that
satisfies the indicated current capacities with a power supply voltage of
24VDC =+ 10%. Here, note that momentary voltage changes and ripples
are also within + 10% of the power supply voltage.

Table 3.2.1 (a) Power supply capacity (for LCD—mounted type control units)

Unit 16i 18i 21i POZ":F: ;C‘fg/p'y Remarks
LCD—-mounted Without option slots O O — 1.6A (*1)
type control unit
With 2 option slots O O — 1.7A (*1)
With 3 option slots O O — 1.9A (*1)
With 4 option slots O O — 2.0A (*1)
Without option slots — — O 1.5A (*1)
With 2 option slots — — O 1.7A (*1)
HSSB board O O O 0.2A
Sub-CPU board O O — 0.7A
Loader control board O O O 0.5A
PMC C O O O 0.3A
Serial communication board O O O 0.3A
(remote buffer, DNC1, DNC2)
Symbol CAPi T board — — O 0.5A
RISC board O O — 0.5A
Data server board O O O 0.5A
1/O Link—II board O O O 0.5A
NOTE

1 The liquid—crystal display and MDI unit are included. Option
boards are not included.
2 For other peripheral units (such as I/O units), see Table

3.2.1 (c) and also refer to the relevant manuals.

3 When you select the input DC power supply for the CNC
control section, consider the restrictions other than the
power supply capacity. Be sure to see also Subsection
4.4.2.

30 —
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Table 3.2.1 (b) Power supply capacity (for stand—alone type control units)

. . . Power
. . . . 160i/ 180i/ 210i/ Re-
Unit 16i 18i 2101 160is | 180is | 210is | SUPPY | arks
capacity
Stand—alone 1-slot rack O O O O O O 1.6A (*1,*2,
type control unit *3, *4)
(including main
CPU board) 3-slot rack O O O O O O 1.8A (*1,*2,
*3’ *4)
HSSB board O O O O O O 0.2A
Sub-CPU board O O — O O — 0.8A
Loader control unit O O O O O O 0.5A+7.3mA
xDI
PMC C O O O O O O 0.3A
Serial communication board O O O O O O 0.3A
(remote buffer, DNC1, DNC2)
Symbol CAPi T board O O O O O O 0.3A
RISC board O O — O O — 0.5A
Ethernet board O O O O O O 0.5A
10.4” LCD unit O O O — — — |1.0A (*3)
9.5” LCD unit @) @) O — — — losA (*3)
NOTE

1 Boards in option slots and mini slots are not included.

2 When an RS-232-C unit (with power supplied form the NC)
is connected to the RS-232-C port, +1 A is further required.

3 Use memory cards that consume no more than 2 W.

4 When adjusting the servo, use the FANUC i Tune. Use of

the servo check board requires +0.2 A.

For the CNC display unit with PC functions, see Chapter 8.

For the Series 160is/180is/210is, see Chapter 14.

7 When you select the input DC power supply for the CNC
control section, consider the restrictions other than the
power supply capacity. Be sure to see also Subsection
4.4.2.

o Ol
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Table 3.2.1 (c) Power supply rating

. . . . 160i/ 180i/ 210i/ Power supply
Unit 16i 18i 21 160is 180is 210is capacity Remarks

MDI unit O O O O O O 0A
Operator’s panel I/O O O O O O O 0.3A+7.3mAxDI
module
Connector panel I/O O O O O O O 0.2A+7.3mAxDI
module (basic)
Connector panel I/O O O O O O O 0.1A+7.3mAxDI
module (additional)
Separate detector O O O O O O 0.9A Basic 4—axis unit
interface unit only
Separate detector O O — O O — 1.5A Basic 4 axes +
interface unit additional 4 axes

— 32
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3.3

DESIGN AND
INSTALLATION
CONDITIONS OF THE
MACHINE TOOL
MAGNETIC CABINET

When acabinet isdesigned, 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. The cabinet design must meet the following conditions :

® 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. For actua heat design, see Section 3.4.

® A closed cabinet must be equipped with a fan to circulate the air
within. (Thisisnot 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.

CAUTION
If the air blows directly from the fan to the unit, dust easily

adheres to the unit. This may cause the unit to fail. (This
iS not necessary for a unit with fan.)

® For theair to move easily, aclearance of 100 mm isrequired between
each unit and the wall of the cabinet. (Thisisnot necessary for aunit
with fan.)

® Packing materialsmust be used for the cable port and the door in order
to seal the cabinet.

® The display unit must not be installed in such a place that coolant
would directly fall onto the unit. The control unit has a dust—proof
front panel, but the unit should not be placed in a location where
coolant would directly fall onto it.

® Noise must be minimized.
As the machine and the CNC unit are reduced in size, the parts that
generate noise may be placed near noise-sensitive parts in the
magnetics cabinet.
The CNC unitisbuilt to protect it from external noise. Cabinet design
to minimize noise generation and to prevent it from being transmitted
to the CNC unit is necessary. See section 3.5 for details of noise
€limination/management.

® \When placing unitsin 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.

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




3. INSTALLATION B—63523EN/03

® The installation conditions of the I/O unit and connector panel 1/0
module must be satisfied.
To obtain good ventilation in the module, the 1/0 unit and connector
panel I/0O module must be instaled in the direction shown in the
following figure. Clearances of 100 mm or more both above and
below the 1/0O unit are required for wiring and ventilation.
Equipment radiating too much heat must not be put below the 1/0 unit
and connector panel 1/0 module.

Top
Connector panel I/O module or
4— /O base unit
(No screws or protrusions shall
extend from the bottom of this
unit.)
Bottom
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3.4
THERMAL DESIGN
OF THE 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 areaof 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.

3.4.1
Temperature Rise
within the Cabinet

The cooling capacity of acabinet made of sheet metal isgenerally 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 m2, the temperature of the air in the
cabinet risesby 1°C. In thiscase the surface area of the cabinet refersto
theareauseful incooling, that is, the areaobtained by subtracting thearea
of the cabinet touching the floor from thetotal surface areaof the cabinet.
There are two preconditions: Theair in the cabinet must be circuited by
the fun, and the temperature of the air in the cabinet must be amost
constant.The following expression must then be satisfied to limit the
differencein temperature between theair in the cabinet and the outside air
to 13°C or less when the temperature in the cabinet rises:

Internal heat lossP [W] =

6[W/m?2.°C] x surface area S[m?]x13[°C] of risein 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 asmall cabinet like the operator’s panel, acooling capacity
of 8 W/°C, indicated in Subsection 3.4.4, may be used.)
For exampl e, acabinet having asurface areaof 4m? hasacooling capacity
of 24W/°C. Tolimittheinternal temperatureincreaseto 13°C under these
conditions, theinternal heat must not exceed 312W. If theactua internal
heat is 360W, however, the temperature in the cabinet rises by 15°C or
more. When this happens, the cooling capacity of the cabinet must be
improved using the heat exchanger.
For the power magnetic cabinet containing a stand—alone type control
unit, the internal temperature rise must be suppressed to 10°C or less,
instead of 13°C.
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3.4.2
Heat Output of Each
Unit
Table 3.4.2 (a) Heat output (for LCD—-mounted type control unit)
. . . . Heat output
Unit 16i 18i 21i Remarks
(W)

LCD-mounted Without option slots @) O @) 33w (*1)
type control unit

With 2 option slots O O O 37W (*1)

With 3 option slots O O — 39w (*1)

With 4 option slots O O — 40W (*1)
Option board (*5) | HSSB board O O O 3w

Sub—CPU board O O — 13w

Loader control board O O O ow

PMCC O O O 5w

Serial communication board O O O 6W

(remote buffer, DNC1, DNC2)

Symbol CAPi T board — — O ow

RISC board O O — ow

Data server board O O O ow

1/0 Link—II board O O O ow

NOTE

1 The liquid—crystal display and MDI unit are included. Option boards are not included.
2 When option boards are used, the total heat output of the selected option boards must not

exceed the following value:

Rack type Total heat output
2-slot rack 26W
3-slot rack 38wW
4—slot rack 38wW
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Table 3.4.2 (b) Heat output (for stand—alone type control units)

unit 18 18| 20 0 e | 210 | output | marks

Stand-alone type | 1-slot rack O O O O O O |30W (*1)
control unit
g?,%“g?;g‘am 3-slot rack O O O O O O 43w (*1)
Option board HSSB board O O O O O O 4w

Loader control unit O O O O O O 15W

Sub—CPU board O O — O O —  |14w

PMC C O O O O O O |7w

Serial communication O O O O O O W

board (remote buffer,

DNC1, DNC2)

Symbol CAPi T board O O O O O O ow

RISC board O O — O O —  |12w

Ethernet board O O O O O O 10w
10.4” LCD unit O O O — — — 18W
9.5” LCD unit O O O — — —  |14w

NOTE
1 The indicated heat output values are the maximum values,

including the heat outputs of the boards in the option slots
and mini slots.
2 The heat outputs of units connected to the CNC and
memory cards are not included.
For the CNC display unit with PC functions, see Chapter 8.
4 See Chapter 14 for explanations about the CNC display unit
for the is series CNC.

w
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Table 3.4.2 (c) Heat output (peripheral units)

160i/

180i/

210i/

Heat output

Unit 16i 18i 21i 160is 180is 210is (W) Remarks
MDI unit O O O O O O ow
Operator’s panel I/O O O O O O O 12w (*1)
module
Connector panel I/O O O O O O O 8w (*1)
module (basic)
Connector panel I/O O O O O O O 5w (*1)
module (additional)
Separate detector O O O O O O ow Basic 4—axis unit
interface unit only(*2)
Separate detector O O — O O — 14W Basic 4 axes +
interface unit additional 4 axes(*2)

NOTE

1 The indicated values are when 50% of the module input

signals are ON.

2 Heat output generated within the separate detector is not
included.

— 38
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3.4.3
Thermal Design of
Operator’s Panel

With a small cabinet like the operator’'s panel, the heat dissipating
capacity of the cabinet isasshown below, assuming that thereissufficient
mixing of the air inside the cabinet.

Coated metal surfaces. 8 W/m2°C

Plastic surfaces: 3.7 W/m2°C

An example of the thermal design for the cabinet shown in Fig. 3.4.3is
shown below.

Air guide
chamber

120—-mm square fan
motor (for air mixing)

1
|
|
(o)
! I
——
20 i 290 230 i 20
o—
M .
+ [+
————— WHe
O 0000 [+ +
= ooog
o | oooo
I ooo
o | ooog
= 0000
ooog
CT-T-T-T-T-¥-T-T-T-T-1-)| 2
0 - <
§ Machine operator’s panel
O
o 560 150

Fig. 3.4.3

Assume the following.
Thermal exchangerates : Coated metal surfaces 8 W/m2°C
. Plastic surfaces 3.7 W/m2°C
. Allowable temperature rise:
13°C higher than the exteriortemperature

Also, assume the following.

Dimensions of pendant type cabinet shown in Fig. 3.4.3:
560(W) x 470(H) x 150(D) mm

Surface area of metallic sections : 0.5722 m?2

Surface area of plastic sections  :  0.2632 m?

In this case, the allowable total heat dissipation for the cabinet is:
8x0.5722 x 13+ 3.7 x 0.2632 x 13 =72 W.

In consequence, it can be concluded that the units shown in Table 3.4.3
on the next page can be installed in this cabinet.
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Table 3.4.3
LCD-mounted type control unit with option 2 slots 37W
Option board (serial communication board) 6 W
Option board (loader control board) now
Distributed operator’s panel I/O module 2w
120—mm square fan motor for air mixing 8w
Total heat dissipation of the above 73W

NOTE

The 12 W quoted for the I/O module of the distribution—type
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.
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3.5
ACTION AGAINST
NOISE

The CNC has been steadily reduced in size using surface-mount and
custom LS| technologies for electronic components. The CNC aso is
designed to be protected from external noise. However, it is difficult to
measure the level and frequency of noise quantitatively, and noise has
many uncertain factors. It isimportant to prevent both noise from being
generated and generated noise from being introduced into the CNC. This
precaution improves the stability of the CNC machine tool system.

The CNC component unitsareofteninstalled closeto the partsgenerating
noise in the power magnetics cabinet. Possible noise sources into the
CNC are capacitive coupling, electromagnetic induction, and ground
loops.

When designing the power magnetics cabinet, guard against noisein the
machine as described in the following section.

3.5.1
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.

Group Signal line Action
Primary AC power line Bind the cables in group A
Secondary AC power line separately (Note 1) from groups B
. — and C, or cover group A with an
AC/DC power lines (containing the | electromagnetic shield (Note 2).
A power lines for the servo and .
spindle motors) See Section 3.5.4 and connect
k spark killers or diodes with the
AC/DC solenoid solenoid and relay.
AC/DC relay
DC solenoid (24VDC) Connect diodes with DC solenoid
lay.
DC relay (24VDC) and refay. _
Bind the cables in group B
DI/DO cable be_tween Fhe CNCand separately from group A, or cover
power magnetics cabinet group B with an electromagnetic
B [DIDOcable betweenthe CNCand | Shield:
machine Separate group B as far from
24-VDC input power cables G-roup C as possible.
connected to the control unit and | Itis more desirable to cover group
its peripherals B with the shield.
Cable between the CNC and I/0O |Bind the cables in group C
Unit separately from group A, or cover
Cable for position and velocity group C with an electromagnetic
feedback shield.
Cable between the CNC and Separate group_C as far from
spindle amplifier Group B as possible.
Cable for the position coder Be sure _to pgrform shield
processing in Section 3.5.5.
c Cable for the manual pulse
generator
Cable between the CNC and the
MDI (Note 3)
RS-232C and RS—-422 interface
cable
Cable for the battery
Other cables to be covered with
the shield
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NOTE

1 The groups must be 10 cm or more apart from one another
when binding the cables in each group.

2 The electromagnetic shield refers to shielding between
groups with grounded steel plates.

3 The shield is not required when the cable between the CNC

and MDI is shorter than 30 cm.

Power magnetics cabinet

Operator’s cabinet

24 VVDC
power
supply

to motor

Spindle
amplifier

III III Duct | :

Servo _ | CNC
amplifier I/ unit ‘| control
v unit

Cable of group A

| Cable of group B, C

Section of duct

& &

Group A T Group B, C

Cover
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3.5.2 The CNC machine tool uses the following three types of grounding:
Ground e Signa grounding
Signal grounding supplies a reference potential (0 V) for electrical
signals.

e Grounding for protection
Grounding for protection is performed for safety reasons aswell asto
shield against external and internal noise. This type of grounding
includes, for example, the equipment frames, cases and panels of
units, and the shielding on interface cabl es connecting the equipment.
® Protective grounding (PE)
Protective grounding (PE) is performed to connect protection grounds
provided for equipment or between units to ground together at one
point as a grounding system.



3. INSTALLATION

B—63523EN/03

LCD-mounted type i series CNC

Pendant box
Distributed oi amplifier
lfe}
CNC
AC power Frame o
supply
24—V power Operator's
supply panel
ACinput @ Pendant box .-—T
PE (ground plate of cabinet) $—+ Cabinet on machine side
Stand—alone type i series CNC
Pendantbox
Distributed oi amplifier CNC
lfe}
Display
//. ®
AC power AC power Frame L4
supply supply
24—V power Operator's
supply panel
ACinput @ Frame .-—T
PE (ground plate of cabinet) ?—+ Cabinet on machine side

@— @ Pathforgrounding

G P 3th for protective grounding (PE)

Notes on grounding ® Theground resistancein protective grounding (PE) must be 100 Q or

less (type D grounding).

® The cable used for protective grounding (PE) must be of a sufficient
cross section to allow current to flow safely into protective ground
(PE) if an accident such as a short—circuit occurs. (Generally, across
section equal to or greater than that of the AC power cableisrequired.)

® The cable connected to protective ground (PE) must be incorporated

into the AC power wire such that power cannot be supplied with the
ground wire disconnected.

—
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3.5.3

Connecting the Signal
Ground (SG) of the
Control Unit

o ‘mo ;
o] — 11°

L ]

- ol[ollo]l[a]llo
? L o i W —f
1
M4 stud /
/

Grounding cable, |
wire 2 mm2 or more = —

Connect the 0 V line of the electronic circuit in the control unit with the
ground plate of the cabinet viathe signal ground (SG) terminal.

For the locations of the grounding terminals of other units, see
“EXTERNAL DIMENSIONS OF EACH UNIT” in APPENDIX.
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Stand—-alone type control unit

Single-slot rack

Three—slot rack

o o [e]
[ ] | I |
OI:I L1 OI:I

J98° BRE"

[=Z1

[=x=]
=[]
[0 0]

] | ]

0
—
—||
—
—||

| —

[ [ [

Signal ground terminal \

[6olo0]
e

[[oo]
=Hliic

M4
(threaded hole)

Signal ground terminal
(Faston terminal)

I
0 |
N

° D

M3 (threaded hole)

Ground cable
2 mm?2 or more

SRS

1¢

S

ol

Grounding plate
of the cabinet

J0008

Connect the 0-V lines of the electronic circuits in the control unit to the
ground plate of the cabinet viathe signal ground terminal.

Notethat the grounding method differs depending on whether option slots
are present.

Use the Faston terminal (FANUC specification: A02B—0166—K 330).
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3.54
Noise Suppressor

Notes on selecting the
spark Killer

The AC/DC solenoid and relay are used in the power magnetics cabinet.
A high pulse voltageis caused by coil inductance when these devicesare
turned on or off.

Thispulsevoltageinduced through the cabl e causesthe electronic circuits
to be disturbed.

® Useaspark killer consisting of aresistor and capacitor in series. This
type of spark killer is called a CR spark killer.(Use it under AC)
(A varistor isuseful in clamping the peak voltage of the pulsevoltage,
but cannot suppress the sudden rise of the pulse voltage. FANUC
therefore recommends a CR spark killer.)

® The reference capacitance and resistance of the spark killer shal
conform to the following based on the current (I (A)) and DC
resistance of the stationary coil:

1) Resistance (R) : Equivalent DC resistance of the coil

2 2
2) Capacitance (C) ! to ! (uF)
10 20

| : Current at stationary state of the coil

R C
Equivalent circuit of the spark killer ~ ——A\A\/N\— ——

AC Spark killer
relay
J - |_<._©_<.
1
| | Motor
e
Spark killer

| Mount the noise eliminator near a motor or a relay coil. |

Note) Use a CR-type noise eliminator. Varistor—type noise eliminators
clamp the peak pulse voltage but cannot suppress a sharp
rising edge.

Diode (used for direct—current circuits)

+

Diode - - -
Use a diode which can withstand a
DC relay voltage up to two times the applied
voltage and a current up to two times
|—< the applied current.
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3.5.5
Cable Clamp and
Shield Processing

If a cable connected to the CNC, servo amplifier, spindle amplifier, or
other device requires shielding, clamp the cable as shown below. The
clamp both supportsand shieldsthe cable. Usethisclamptoensurestable
operation of the system.

Partially peel out the sheath and expose the shield. Push and clamp by
the plate metal fittings for clamp at the part. The ground plate must be
made by the machine tool builder, and set as follows :

Ground plate

l

Metal fittings
for clamp

40 to 80 mm
[ ]

Fig. 3.5.5 (a) Cable clamp (1)
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Machine side
installation
board

Control unit \

Ground plate

Metal fittings
for clamp

Shield cover

Fig. 3.5.5 (b) Cable clamp (2)

Prepare ground plate like the following figure.

Ground terminal
(grounded)

Hole for securing metal fitting clamp

Mount screw hole

Fig. 3.5.5 (c) Ground plate

For the ground plate, use ametal plate of 2 mm or thicker, which surface
is plated with nickel.
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Y
A

8 Ground
mm / plate
¥
12mm / |
A

20mm

Fig. 3.5.5 (d) Ground plate holes

(Reference) Outer drawings of metal fittings for clamp.

Max. 55mm

Y

— B
] |7 28mm

6mm

> Y 17mm

Fig. 3.5.5 (e) Outer drawings of metal fittings for clamp

Ordering specification for metal fittings for clamp
A02B-0124-K 001 (8 pieces)
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3.5.6

Measures Against
Surges due to
Lightning

Installation procedure

To protect the devices from surge voltages due to lightening, it is
recommended to install surge—absorbing elements between the lines of
the input power and between one line and ground. This does not,
however, assure protection from all surges due to lightening.

The recommended items are as follows. (Items made by Okaya Denki
Sangyo Co.)

For the 200-V system

Between lines R e AeV-781BYZ-2

Between line and ground R e A« V-781BXZ-4

For the 400-V system

Between lines R e A V-152BYZ-2A

Between line and ground R e A+ V-801BXZ-4

The surge—absorbing elements used for measures against surges due to
lightening must beinstalled in theinput power unit asshown in thefigure
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.

Nonfuse[——> ToCNC
breaker [
R T '
Input | 1 Insulating; ? Nonfuse | | M [ | Ac [| Servounit
AC S — break-{—] trans- @ breaker [ C [ reac-|— power
input ¢ er , former | C tor supply
1 1 | | — | module
PE
97 5A a
Nonfuse
breaker
pul 5
® To other electric parts
b * on the machine
.A
® Surge—absorbing element 1
(between lines)
Surge—absorbing element 2
(between line and ground)

51 —
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Notes

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

Wire Size: The wire diameter must be 2 mm? or greater.

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 nonfuse breaker (5A) is required to protect the line when asurge
voltage exceeding the capacity of the surge—absorbing elements is
applied and the surge—absorbing elements are short—circuited.

(4) Because no current flows through surge—absorbing elements 1 and 2
during normal operation, the nonfuse breaker (5A) can be shared by
other electric devices on the machine. It can be used with the control
power supply of the servo unit power supply modul e or with the power
supply for the fan motor of the spindle motor.
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3.6
CONTROL UNIT

3.6.1
Installation of the
Control Unit

The control unit has a built—in fan motor.
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 (A), shown in Fig. 3.6.1, must be provided to ensure unrestricted
air flow. Also, space (B) should be provided whenever possible. When
space (B) cannot be provided, ensure that nothing is placed in the
immediate vicinity which could obstruct the air flow.

AIR FLOW

Unit rear panel

[o

L R B

..................................

Fig. 3.6.1
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3.6.2

Installing the
Stand-alone Type
Control Unit

The control unit is equipped with afan motor.

Air is fed into the bottom of the unit and output from the fan motor
mounted on the top of the unit.

The spacesshowninFig. 3.6.2 (areas (A) and (B)) are alwaysrequired to
ensure smooth air flow.

Also, adequate service access spaceis required in front of and at the top
of the unit so that printed circuit boards and the fan motor can be replaced
easily if necessary.

Thereisaspare connector located at the far end (at middle height) on the
right side of the control unit. Thisconnector isused for controller testing
and other purposes. Therefore, space (area (C)) for handling the
connector is required.

Space for air flow, and access area for fan replacement

Single—slot rack: Approx. 65
Three—slot rack: Approx. 180

Approx. 180

gr\\\\“@k\\

DI
L
§/ :m

MA\\\P&

'Y

d »
el L

- nit: mm
Sufficient space for Unit

replacing a printed circuit
board is required.

Fig. 3.6.2

_54_
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3.7
CABLING DIAGRAM

3.8

DUSTPROOF
MEASURES FOR
CABINETS AND
PENDANT BOXES

For the cabling diagram, see the control unit configuration and
component namesin Section 1.1.

The cabinet and pendant box that house a display and a operator’s panel
that are to be designed and manufactured by the machine tool builder are
susceptible to dust, cutting debris, oil mist, etc. Note the following and
make sure that they are structured to prevent their entry.

1) The cabinet and pendant box must be of a hermeticaly 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
seadled firmly.

4) For acabinet or pendant box with arear 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) Make surethat the display and operator’s panel do not receive cutting
debris and coolant directly.

8) Qil can easily stay onthetop of the cabinet and pendant box, possibly
dripping down the display and operator’s panel. Make sure that the
cabinet and pendant box is of such a structure that oil do not collect
or that oil do not drip down the display or panel.

Panel (display/
operator's panel)

Cabinet/pendantbox

Panel (rear cover)

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.
(T
{ !
Display/
Packing Cable operator's
panel
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4.1 This section explains the connection of power supply fori Series control

GENERAL unit.
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4.2

TURNING ON AND
OFF THE POWER TO
THE CONTROL UNIT

4.2.1 Supply power (24VDC) to the control uint of i series CNC from an
Power Supply for the external sources
Control Unit Provide ON/OFF circuit A for turning the AC power on and off or
ON/OFF circuit B for turning 24 VDC on and off outside the unit as
shownin Fig. 4.2.1 (a). It isrecommended that the AC power be turned
on and off (ON/OFF circuit A).
Whenthei series CNC with PC functionsis used, apply countermeasures
to guard against the possible destruction of hard disk storage due to
momentary power failure or power outage, by instaling an
uninterruptible power supply, etc.
See Section 3.2 for power capacity.
Maincircuit Magnetic  ACline  gepyoconverter  Servoinverter CNC control unit
breaker contractor filter
S g— 3-phase 200V
200V AC J_.._/_/@(j\_ AC for power
yd yd w0 line
Single—phase
200 V AC for
controlline 24V DC
input
External 24 V ON/OFF circuit /0 units, etc.
DC power
ON OFF COM
Fig.4.2.1 (a)
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ON/OFF circuit (example)

For example, “ON/OFF circuit” isasfollows: (Fig.4.2.1 (b))

Select the circuit devices, in consideration of its capacity.

+24V +—o -
© 1 O+24V ouTPUT 24 VDC
RY1 The power rating is the
DC INPUT sum of power requirements
24V < on the load side.
ov O I O 0V
[ S =
ryl
O O RELAY
OFF COM  ON Zﬁ DIODE COIL — L RELAY CONTACT
B —~"_ ACONTACT
|: CONTACT
POWER ON/OFF SWITCH
Fig. 4.2.1 (b)

59 —
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4.2.2 Specifications of recommended externa 24 VDC power supply

+24V Input Power (regulated power supply): (The power supply must satisfy UL1950.)
(including ripple voltage and noise. See the figure
below.)

Output current:  The continuous load current must be larger than the
current consumption of the CNC.
(At the maximum temperature inside the power
magnetics cabinet in which the power supply is
located)

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 (for —100%)
20 mS (for —50%)

Instantaneous  Instantaneous

interruption interruption
(-100%) (-50%)
AC input voliage /\/ 2 J szns /\/\/
.30 S e s
Output voltage /
21.6V ~~mfmmTTmTT T TRNSg T - Abrupt  {---------
load
change

0A

Fig. Example of ripple voltage and noise due to switching power supply

A

Noise

4
\

» &

Ripple
voltage

Noise

Fig 4.2.2 (a) Timing chart
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* Notes to take when the
vertical axis exists

 Circuit configurations

When the vertical axisexists, select the DC power supply that hasalong voltage
hold time to decrease the amount of vertical axis falling during power—off
(including a power failure).

If the operating voltage drops to less than or equal to 21.6V, the CNC releases
servo activation. Therefore, when the hold time for 24 VDC during AC
power—off istoo short, servo activation isreleased before the breaks are applied
because some periphera circuit detects power—off. This may increase the
amount of vertical axis falling.

Generally, apower supply with sufficient power capacity tends to increase the
hold time during power—off.

The following circuit configurations are not recommended.

1 Circuit examples that cannot retain the output voltage at an
instantaneous interruption (the voltage reduces to 21.6 V or below)

Example 1

o
. Rectifier :
AC input ‘ circuit CNC unit
o
Example 2
° !
AC input ‘ Rectifier * CNC unit
circuit Ziz
0
NOTE
The rectifier circuit means a circuit using diodes for
full-wave rectification.

2 Circuit examples that exceed the output voltage specifications (21.6
V to 26.4 V) due to an abrupt load change

Example 1
O—— ®
Regulated _
AC input power CNC unit

o— | supply
Device with
remarkable
load fluc-
tuations
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Recommended

Example 2
O—
Regulated _
AC input power CNC unit
o— | supply LO
~ Device with
large rush
current

For acircuit configuration in 2, connect another regulated power supply
to be specifically used for the device with remarkable load fluctuations
so that the CNC and other units are not affected.

If you find instructions to "turn the power on simultaneously when or
before turning the power to the CNC on” for a unit such asa24 VDC
power supply, turn the power to the unit simultaneously when turning on
the power to the CNC on from now on. To turn the power to such aunit
simultaneously when turning the power to the CNC on, connecting the
unit on the same line as for the CNC as shown in Fig. 4.2.2 (b) is
recommended. (For a separate detector (scale), see Subsection 4.2.3,
" Power—on Sequence,” however.)

Turning the power to units on simultaneously when turning the power to
the CNC:

When the following power—on timing condition is satisfied, the power to
units is assumed to be turned on simultaneously when the power to the
CNC isturned on.

On
Power to the CNC

Off _

t1 t2
|<—-l<—>

Power to units On
(including the
Power Mate) Off

t1:200ms Means that the power to units (including the Power
Mate) is turned on within 200 ms before the power to
the CNC is turned on.

t2:500ms Means that the power to units (including the Power
Mate) isturned on within 500 msafter the power to the
CNC isturned on.

For instructions to "turn the power off simultaneously when or after
turning the power to the CNC off” for a unit such as a 24 VDC power
supply, the power—off sequence is not changed unlike the above
power—on sequence. (Turning the power off simultaneously when
turning the power to the CNC on meansthat the power may be turned off
within 500 ms before the power to the CNC is turned off.)
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The following circuit configuration is recommended.

The power to the CNC and other units (FANUC I/O Unit MODEL A (1/0
Unit-A), FANUC Servo Unit (Serieswith an 1/O link (B amplifier with
an 1/0 link), and so on in the sample configuration below) is assumed to
be turned on at the same time. (The power to any unit is not assumed to
be turned on during operation or before the power to the CNC is turned
on. No unit is assumed to be connected between the 24 VDC output of
the regulated power supply and input of on/off circuit B.)

O—

AC input On/off
circuit A

O—

When on/off circuit B is connected, the
power must not be supplied to units be-
tween the 24 VDC output of the regu- L
lated power supply and input of on/off —> its
circuit B. (This is because the condition
that the power to the units is turned on
within 200 ms before the power to the

CNC is turned on.)

Either on/off circuit is
A/ connected. \
@ @
Regulated Onl/off
gﬁwelr circuit B CNC
pply P ®
‘—
1/0 Unit-A

B amplifier
with an 1/O link

Fig 4.2.2 (b)

4.2.3
Power—on Sequence

Turn on the power to al the units at the same time, or in the following
sequence;

1 Power to the overall machine (200 VAC), power to the
separate detector (scale)

2 Power to slave I/O units connected via the I/O link, separate
detector interface unit, and stand—alone type LCD unit (24
VDC), servo amplifier control power supply (200 VAC)

3 Power to the CNC (24 VDC)

“Turning onthe power to all the unitsat the sametime” means compl eting
the power—on operationsin 1 and 2 above within 500 ms of performing
power—onin 3.

As for a stand—-alone LCD unit for a display link, no specific power
turn—on sequence is required.
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Asfor aCNC display unit with PC functions, no specific power turn—on
sequence for the CNC control unit is required.

e |f the power only to the control unit of the CNC is turned on without
turning the power to the CNC display unit with PC functions on, the
control unit of the CNC does not start up normally.

e |f the power only to the CNC display unit with PC functionsis turned

on without turning the power to the control unit of the CNC on
conversely, the units do not start up normally.

4.2.4
Power—off Sequence

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

[EEY

Power to the CNC (24 VDC)

2 Power to the slave I/O units connected via the 1/O link,
separate detector interface unit, and stand—alone type LCD
unit (24 VDC), servo amplifier control power supply (200
VAC), and power to any separate detector (scale)

3 Power to the overall machine (200 VAC)

“Turning off the power to all units at the same time” means completing
the power—off operations in 2 and 3 above within 500 ms before the
power—off operation described in 1 above. If the power to the units
indicated in 2 or 3 isturned off other than within 500 ms of the power in
1 being turned off, alarm information is left in the NC.

The power—off sequence for a stand—alone type LCD unit supporting the
display link and an CNC display unit with PC functions is undefined.

CAUTION
When the CNC display unit with PC functions is used, the
OS must be shut down before the power to the control unit
is turned off. Be careful not to turn off the power while the
hard disk is being accessed or before the OS has
terminated; otherwise, the hardware contents may be
destroyed.

When the power is turned off or when the power is momentarily
disconnected, motor control isdisabled. Problemsthat may be generated
from the motor control disabled state should be handled from the
machine, as necessary.

For example, when movement along avertical axisiscontrolled, abrake
should be applied to prevent falling. Usually, the brake clampsthe motor
when the servo is not activated or when the motor is not turning. The
clampisreleased only when themotor isturning. When servoaxiscontrol
is disabled by power—off or momentary power disconnection, the brake
usually clampsthe servo motor. Inthiscase, beforetherelay for clamping
operates, the controlled axis may fal. So, also consider whether the
distance the axisis likely to fall will cause a problem.

— 64 —
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4.3 Supply power to the control unit from external resouce.
CABLE FOR POWER The brackets in the figures are the stand—al one type connector name.
SUPPLY TO o _
CONTROL UNIT i series control unit External power

CP1

1 +24V 24VDC stabilized

2 ov :| D— power

3 24VDC  +10%

Cable

CP1A (CP1)

AMP Japan

1-178288-3 (housing)

1-175218-5 (Contact) External power

+24V (1) Select a source that
meets the external
ov (2) :

power terminal.

Recommended cable : A02B-0124—-K830 (5m)
(Crimp terminal of size M3 is available on the external power side)

Asfor an stand—alone type control unit, part of the 24 VDC power input
to CP1 can betaken 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 viaCP2. Upto 1.0
A can be supplied to the external equipment.

Series 21i/210i control unit External device
CP2
1 +24V
=
3

Cable
CP2
AMP JAPAN
2-178288-3 (Housing)
1-175218-5 (Contact) External device
+24V (1) Select a connector that

the external device.

ov (2) matches the pin layout of
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4.4 In asystem using the i Series CNC, batteries are used as follows:
BATTERIES Component connected to
Use
battery
Memory backup in the CNC control unit CNC control unit

BIOS data backup in the CNC display unit with | CNC display unit with PC
PC functions functions

Preservation of the current position indicated | Separate detector interface
by the separate absolute pulse coder unit

Preservation of the current position indicated | Servo amplifier
by the absolute pulse coder built into the motor

Used batteries must be discarded according to appropriate loca
ordinances or rules. When discarding batteries, insulate them by using
tape and so forth to prevent the battery terminals from short—circuiting.

4.4.1 Part programs, offset data, and system parameters are stored in CMOS
memory in the control unit. The power to the CMOS memory is backed
Battery for Memory up by alithium battery mounted on thefront panel of the control unit. The
Backup (3VDC) abovedataisnot lost even when the main battery goesdead. The backup
battery is mounted on the control unit at shipping. This battery can
maintain the contents of memory for about a year.
When the voltage of the battery becomes low, alarm message “BAT”
blinks on the display and the battery alarm signal is output to the PMC.
When this alarm is displayed, replace the battery as soon as possible. In
general, the battery can be replaced within two or three weeks, however,
this depends on the system configuration.
If the voltage of the battery becomes any lower, memory can no longer
bebacked up. Turning on the power to the control unit inthisstate causes
system alarm 910 (SRAM parity alarm) to occur because the contents of
memory arelost. Clear theentirememory and reenter dataafter replacing
the battery.
The following two kinds of batteries can be used.

® Lithium battery built into the CNC control unit.
e Two akalinedry cells (size D) in the external battery case.

NOTE
A lithium battery is installed as standard at the factory.
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Replacing the lithium
battery

(1) Prepare a new lithium battery (ordering drawing number:
A02B-0200-K 102).

(2) Turn thei Series on for about 30 seconds.
(3) Turn the i Series off.

(4) (LCD—mounted type i Series CNC)
Remove the old battery from the top of the CNC control unit.
First unplug the battery connector then take the battery out of its case.
The battery case of acontrol unit without option slotsislocated at the
top right end of the unit. That of acontrol unit with 2 slotsislocated
in the central area of the top of the unit (between fans).
(Stand—alone type i Series CNC)
Remove the old battery from the front panel of the CNC control unit.
First unplug the battery connector then take the battery out of its case.

(5) Insert a new battery and reconnect the connector.

NOTE
Steps (3) to (5) should be completed within the period

indicated below. Do not leave the control unit without a
battery for any longer than the period shown, as this will
result in the contents of memory being lost.

Series 16i/18i/21i: Within 30 minutes

Battery
/ ~case
7~ WY " 74
Wal
Connector

Lithium battery
A02B-0236—K102

(LCD—mounted type i Series CNC)

WARNING
Incorrect battery replacement may cause an explosion. Do

not use a battery other than that specified (specification:
A02B-0200-K102).
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Claw holding the battery

B

I
Battery connector

- [
Lithium battery —— 11| BAT1_

BATTERY |

oI UK

JC_Jf

5 ¢

g

o | Ao

ZO

i

S

AN

(Stand-alone type i Series CNC)

WARNING
Incorrect battery replacement may cause an explosion. Do
not use a battery other than that specified (specification:
A02B-0200-K102).
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Replacing the alkaline
dry cells (size D)

(1) Prepare two new akaline dry cells (size D).

(2) Leave the power to the i Series CNC turned on for 30 seconds or so.
(3) Turn thei Series 16i/18i/160i/180i off.

(4) Remove the battery case cover.

(5) Replace the batteries, paying careful attention to their orientation.
(6) Replace the battery case cover.

NOTE
When replacing the dry cells, use the same procedure as

that for lithium battery replacement procedure, described
above.

Connection terminal
on the rear

Battery case

Dry cell x 2

Mounting hole x 4




4. POWER SUPPLY CONNECTION B-63523EN/03

Use of alkaline dry cells

(size D)

Connection Power from the external batteries is supplied through the connector to
which the lithium battery is connected. The lithium battery, provided as
standard, can be replaced with external batteries in the battery case
(A02B—0236—C281) according to the battery replacement procedures
described above.

77, 77,
U D?);
a
"4
~ / AN
O |-
/
- |_=
I_=
10O —
NOTE

1 Install the battery case (A02B-0236—C281) in a location where the batteries can be replaced
even when the control unit power is on.

2 The battery cable connector is attached to the control unit by means of a simple lock system.
To prevent the connector from being disconnected due to the weight of the cable or tension
within the cable, fix the cable section within 50 cm of the connector.
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4.4.2

Batteries for CNC
Display Unit with PC
Functions (3VDC)

If the voltage of a battery drops, the screen on the LCD flashes. (If afan
alarmisissued, the screen onthe LCD also flashes.) If thisstatusoccurs,
replace the battery as soon as possible (within 1 week). FANUC
recommends that each battery be replaced periodically (once a year)
regardless of whether a battery alarm isissued.

TheBIOS settings are usually preserved aslong asthe battery isreplaced
according to the following procedure. If they are lost, the following
message is displayed when the power is turned on:

251: System CMOS checksum bad — Default configuration used.
After this, the default BIOS settings are loaded, and the unit restarts
automatically. Before starting machining, check that the current BIOS
settings of the CNC display unit with PC functions in use have been
changed from the default BIOS settings, and resume your settings as
required.

(1) After keeping the CNC display unit with PC functions powered for at
least 5 seconds, turn it off, and enable work to be done from the rear,
for example, by removing the battery section from the panel.

(2) Remove the connector from the lithium battery, and take the battery
out from the battery holder.

(3) Attach the connector (BAT1) to a new battery within 5 minutes, and
put the battery in the battery holder.

(4) Put the CNC display unit with PC functions back into the previous
place.

(5) Turn the power on, and check that no BIOS parameter islost (no error
is detected at start—up).

NOTE
Be sure to install a new battery within 5 minutes after the old

one is removed from the connector.
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Lithiumbattery
A02B-0200-K102 —

Connector
(BAT1)

Battery holder

Fig.4.4.2 Battery replacement

4.4.3
Battery for Separate

Absolute Pulse Coders
(6VDC)

One battery unit can maintain current position datafor six absolute pulse
codersfor ayear.

When the voltage of the battery becomes|ow, APC alarms 3n6 to 3n8 (n:
axis number) are displayed on the LCD display. When APC alarm 3n7
isdisplayed, replacethebattery assoon aspossible. Ingeneral, thebattery
should be replaced within one or two weeks, however, thisdependson the
number of pulse coders used.

If the voltage of the battery becomes any lower, the current positions for
the pulse coders can no longer be maintained. Turning on the power to
the control unit in this state causes APC alarm 3n0 (reference position
return request alarm) to occur. Return the tool to the reference position
after replacing the battery.

Therefore, FANUC recommends that the battery be replaced once ayear
regardless of whether APC alarms are generated.

See Section 7.1.3 for detail s of connecting the battery to separate absol ute
pulse coders.
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Replacing batteries

Obtain four commercially available alkaline batteries (size D).
(2) Turn on the power to the machine (i Series CNC).
(2) Loosen the screws of the battery case, and remove the cover.

(3) Replace the dry batteriesin the case.
Note the polarity of the batteries as shown in the figure below (orient
two batteries one way and the other two in the opposite direction).

Screws

Cover

(4) After installing the new batteries, replace the cover.
(5) Turn off the power to the machine (i Series CNC).

WARNING
If the batteries are installed incorrectly, an explosion may
occur. Never use batteries other than the specified type
(Size D alkaline batteries).

CAUTION
Replace batteries while the power to the i Series CNC is on.
Note that, if batteries are replaced while no power is
supplied to the CNC, the recorded absolute position is lost.

4.4.4
Battery for Absolute

Pulse Coder Built into
the Motor (6VDC)

The battery for the absolute pulse coder built into the motor isinstalled
in the servo amplifier. For how to connect and replace the battery, refer
to the following manuals:

® FANUC SERVO MOTOR «i series Maintenance Manua
e FANUC SERVO MOTOR f series Maintenance Manual

® FANUC SERVO MOTOR J series (1/0O Link Option) Maintenance
Manual
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5. CONNECTION TO CNC PERIPHERALS

5.1
CONNECTION OF
MDI UNIT
(LCD—MOUNTED
TYPE)

51.1
General

“MDI unit” isthegeneric nameused to refer to amanual datainput device.
It has a keyboard and is used to input CNC data such as programs and
parameters into the CNC.

A standard MDI unit is available for each of the i Series models with
personal computer function according to the specifications.
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51.2
Connection to the MDI
Unit (LCD—mounted

Type)

7~

| |oL]

ol (O] |Ool B

O O~ o)

Soft key flexible cable
Included in the main unit

NG CK1

MDI cable

N
L D00
N
L OO
NN
N

MDI unit
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51.3
Connection with the
Standard MDI Unit

CNC MDI unit
CAb5 CK1
JAE  LY20-20P-DTI-P PCR-E20MDK-SL-A
Pl A B 1 | *KEY00 |11]*KEYO1
1 [*KEY00 |*KEY02 E| B EH: 2| *KEY02 |12[*KEY03
2[*kEYO1 |*KEY03 A 3 |*KEY04 |13[*KEY05
3 [*KEY04 | *KEY06 4 |*KEY06 |14|*KEYO07
4 [*KEYO05 | *KEYO7 Japan Aviation Electronics 5 [*comoo [15[*como1
5 [*COMO00 | *COMO2 I[&g:gg_zg ((lc-lgrletigg) 6 |*COMO2 |16]*COMO3
6 [*COM01 |*COMO03 A02B-0236-K303 7 [*COMO04 |17|*COMO05
7 [*comoa [*comos 8 |*COMO06 |18|*COMO7
8 [*coMo5 | *CoMo7 9 [*comos [19[*COMO9
9 [*COMO08 |*COM10 10[*COM10 |20[*COM11
10[*como9 [*comi1i

........ ,
1

Al

*KEY00 ' : *KEY00

*kevo2 |Bl : ! *KEY02

*EYO1l [AZ . . kevor

*evos | B2 . . 2levos

*EY0s A3 ! 't 3 lskeEvoa
B3 . .4

*KEY06 , , *KEY06

*KEY05 A , 13 *KEY05

KEY07? B2 : . *KEYO7
A5 5

“COMO0 |——— | *COM0O

*| *,

COMO2 ——15| "COMo2

*COMO1 : . *COMO1
B6 L 16

“COMO3 |-—— ———{*COMo3

*COMO04 S : *COMO04

*COMO6 s .8 l+comos
A8 .17

*COMO5 , : *COMO5

scomo7 oo 181, comor
A9 L9

*COMO8 , *COMO8
B9 10

*COM10 AT : 4] *COM10

*COMO09 0 | *COMO09
B10 . . 20

*COM11 : : *COM11

Recommended cable specification: - SHIELD |-
A02B—-0236-K812 (25 cm) —— GROUNDING PLATE

A02B-0236-K813 (45 cm)
Recommended wire specification:
A66L—-0001-0284#10P (#28AWG x 10 pairs)

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.




5. CONNECTION TO CNC PERIPHERALS B-63523EN/03

5.14
Key Layout of
Separate—type MDI

Compact keys for lathe
series (T series)

English display
t
DP NQ GR 7A B 9D
- AN -
><c ZY I__L L ® P
]
MoUS T LI L2413
UH Wv EOBL||— & O, ‘o
OFFSET
POS | |PROG | | qrre| [SHIFT| | CAN | [INPUT
CUSTOM
SYSTEM | | MESSABE | | oo\ | | ALTER| | INSERT| | DELETE
pAfGE 1 HELP
- -
Sy
PAEE I BESET
Symbol display
OoINglIGell7.118819,
- AN -
><c ZY I__L L 5] P
]
Mo US T Sl L2413
UH Wv EOBL |~ & O 4 ‘o
Tt /||
D& | ®|[2©| 2
g t 1
- -
% ] /
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Compact keys for
machine center series
(M series)

English display
O.IN,||IGR|| 7488|9094
XollYu[|Zul|4T]|DY] 6%
MollS T |1 2] 2832
oLl H ol [E%Be || = +| O «||
Pas | |[PROG gﬁ% SHIFT| | CAN | [INPUT
SYSTEM| |MESSAGE g‘ggﬂ ALTER | | INSERT | |DELETE
pde t HELP
- N
PASE 1 BES{{
Symbol display
O.IN,||IGR|| 7488|9094
XollYu[|Zul|4T]|DY] 6%
M1l1S I T « 4 2!4 34
oLl H ol [E%Be || = +| O «||
SIERIEAIES
2] D2 2
|| @
- N
& ! 7
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Standard keys for lathe
series (T series)

English display
w5t |0 (||N||Ge||Pa| |7 [|8Y|9 | |nm
X al|Z8][Col|Y 2| [4%]|B™||6™] |mear
el (UL W [He| |V | T |23 | |
Mol|S || Ts|Ls| | —]] O
sl T (| |K g [|R [P | |/ |[E08||ean|  |nwur
e t POS | [PROG| |G| | T
PAE N 1) N SYSTEM | | MESSAGE | | GRAPH
Symbol isplay
Z| [0JINIGelIPGl |7 1189 | |®
X al|Zs||Col|Y 2| [4%|D™|6™ |©
U WL [[H 6|V L |2¥|3 Y
Mol |S-||T WLy | -] O
T I (||K||Re||Fs |/ ||e=]|#Z]| |
i BRE
% \ ]
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Compact keys for
machining center series

(M series)
Engish isplay
w1 |0 (||N,||Ge||Pe| |7€]|81]|97] |nme
Xol|Y u[[Zw]|Q o] [4%]|BY|[6™] |
e (T Al [Ke||[R | | 17]|2¥|3] |mee
M4|S || T«|Ls] | =] O
st |F (||D g [[Ho||Be| | /|| 08 ||oan| |meur
e t POS | |PROG || | oo
PA‘GE N } N SYSTEM | |MESSAGE | | GRAPH
Symiboldisplay
Z1 10 JINVIGelP: [7f]18Y|97 | ®
XY u[Zu]|Q| |4%]BY|6™] |
) [T.]|J.||Ke|IR EdiEAMINts Iy
My|S || Tul|Ls| | -] O
t| |F(||Dy||He|Bs| |/ ||e2|| 7] | D
> . t - EI
U } ]
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5.1.5
61—Key MDI Unit

The 61—key MDI unit can be used, in addition to the conventional MDI
units (small MDI unit and standard MDI unit). Onthis61—key MDI unit,
the a phabetic keys are each assigned to a single letter, and are arranged
in aphabetical order.

(1) Connection

The 61-key MDI unit can be connected in the same way as the small
and standard MDI units. See Subsection 5.1.3.

The61-key MDI unit cannot, however, bedetached. The CNC control
unit automatically determines whether a 61-key MDI unit or a
conventional MDI unit is attached when the control unit is turned on.
If a61—key MDI unit is connected after the control unit isturned on,
therefore, the keys cannot be recognized correctly.

(2) Outline drawing

An outline drawing is given in Appendix A.
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5.2

CONNECTION WITH
THE DISPLAY/MDI
UNITS (FOR THE
STAND-ALONE TYPE

i SERIES CNC)
52.1 With the stand—alone type i Series CNC (except CNC with the PC
Overview functions), the following display/MDI units can be connected:

Connection with a 10.4” LCD unit or 9.5” LCD unit

LCD Unit MDI Unit

T 24VDC

Control
unit

Connection with a 7.2” LCD unit via the display link

- VIDEO =
MDI Unit '+ LCD Unit
Control ! | Soft key cable | |
unit [
! 24VDC I

T 24VDC

When an LCD/MDI integration unit is used, the connections within the dotted box (.r ) -)
are completed inside the unit. -

Connection with a detachable 7.2” LCD unit via the display link

Control Branch
unit connector Detachable LCD/

— > MDI unit

24VDC
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Connection with an CNC display unit with PC functions

CNC display FA full
Control unit with PC < keyboard
unit functions
MDI Unit
24VvDC
5.2.2
Connection with the
10.4”/9.5” LCD Unit
Control unit LCD Unit
Optical fiber cable
COP20A COP20B
External power ]
supply CP1A
24 VDC +£10%
CP1B
CA55
MDI Unit
CK1
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e Connection between the
CNC control unit and
LCD unit

e Connection of a power
supply to the LCD unit

An optical fiber cableis used to make the connection between the CNC
control unit and 10.4” unit or 9.5” LCD unit. For details of the optical
fiber cable, see Appendix D.

Feed power to the LCD unit from an external 24 VVDC power supply.

LCD unit External power supply

CP1A
1 +24V

24 VDC regulated
2 oV :| D— power supply
3 24 VDC +£10%

Cable
CP1A
AMP Japan
1-178288-3 (housing)
1-175218-5 (contact) External power supply
+24V (1) Select a cable that
oV (2) matches the pins of the

external power supply.

Recommended cable specification: A02B-0124—-K830 (5 m)
(On the external power supply side, an M3 crimp terminal is provided.)

Part of the 24 VDC power input to CP1A can betaken out from CP1B by
branching. CP1B should be connected as shown below. In thiscase, the
rating of the external 24 VDC power supplied to CP1A must be the sum
of the power consumed within the control unit and that supplied to

external equipment viaCP1B. Upto 1.0 A can be supplied tothe external
equipment.

LCD unit External device

CP1B
1 +24V

1 JU—

Cable

CP1B

AMP Japan

2-178288-3 (housing)

1-175218-5 (contact)

External power supply

+24V (1) Select a cable that
oV (2) matches the pins of the
external power supply.
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e Connection between the
LCD unit and MDI unit

For the connection between the connector (CA55) of the LCD unit and
that (CK1) of the MDI unit, see Section 5.1.3. With the LCD—mounted
typei Series CNC, the connector (CA55) is located on the CNC control
unit at the back of theLCD. With the stand—-alonetypei Series CNC, the
connector (CAB5) is located on the back of the LCD unit. With the
stand—alonetypei Series CNC, asoft key cable connectionismadeinside
the unit, so that the machine tool builder need not make a soft key cable
connection.
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52.3
Connection with the
7.2” LCD Unit Via the

Display Link
Control unit MDI unit
JD45 JD13
External power
supply CPD1
24 VDC +£10%
CPD2
JA1
! CK2
; L

' Flat cable for the soft keys.
X Included in the LCD unit.
; Cable length: About 50 cm

LCD unit

LCD video cable

JA1

Power cable

CP5

With an LCD/MDI integration unit, the wiring of the flat cable for the soft keys,
LCD video cable, and power cable enclosed in the dotted box is made in the
unit, so that the machine tool builder need not make any connections.
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® Connection between the
CNC control unit and MDI
unit

i Series CNC MDI unit
JD45 JD13
(PCR-EV20MDT) (PCR-EV20MDT)
1 |RXD 11| ov 1 | TXD 11| oV
2 |*RXD |12]|0V 2 | *TXD 12| ov
3 o [wslram | [ F—][][3 [rx0 |13
4 | *TXD 14 | RXTM2 4 |*RXD |14
5 15 | TXTM1 5 15
6 16 | TXTM2 6 16
7 17 7 17
8 18 8 18
9 19 9 19
10 20 10 20
Cable connections
roc oo ' JD13
JD41 1 K . 1
RXD : TXD
2 , ! 2
*RXD . . *TXD
3 . , 3
TXD T 0 RXD
4 ' ! 4
*TXD *RXD
13 ; -
RXTM1 , ;
14 , ,
RXTM2 l ,
15 ! .
TXTM1 ! [
TXTM2 ! [
1 ; - 11
ov ; X ov
12 , , 12
ov 0 ] ov
--- Shield - - -
Recommendedwire:
A66L-0001-0284#10P(#28AWG x 10 pairs)
Recommendedconnector:

PCR-E20FS or PCR-E20FA
Housing: PCR-V20LA
Recommendedcable:
A02B-0259-K811 (5 m)
A02B-0259-K812 (10 m)

NOTE

1 Connect JD45 (13) with JD45 (14), and connect JD45 (15)
with JD45 (16).
2 Never make connections with those pins to which no signals
are assigned.
3 Never make connections with pins 13 through 16 of JD13.

88
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e Connection of a power
supply to the MDI unit

e Connection of a power
supply to the LCD unit

Feed power to the MDI unit from an external 24 VDC power supply.

MDI unit
CPD1
(AMP)
External power suppl
+24V X power supply
ov
:| +24 VDC power supply
(regulated power supply)
+24 VVDC £10%
| FG

= AMP Japan

1-178288-3(housing)
1-175218-5(contact)

FANUC purchase specification: A02B—0120-K324

Cable connections

CPD1 1

+24V +24VDC £10%
2

ov ov

Recommended wire: 30/0.18 (0.8 mm?2) or more
Recommended cable specification: A02B—-0124-K830 (5m)
(On the external power supply side, an M3 crimp terminal is provided.)

Power is fed from an external 24 VDC power supply to the LCD unit
through the MDI unit.

With an LCD/MDI integration unit, the connection of a power supply to
the LCD unit is enclosed inside the unit, so that the machine tool builder
need not make any connections.

MDI Unit LCD Unit
AMP Japan
CPD2 2-178288-3 CP5
(AMP) (housing) (AMP)
1-175218-5
+24V (contact) 1 | +24v
ov 2 ov

] NRE

- AMP Japan
1-178288-3(housing)

1-175218-5(contact)

Cable connections

CPD2 1 1 CP5

+24V +24V
2 2

ov ov

Recommended cable: A02B—0166-K880 (55 cm)
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® | .CD video connection With an LCD/MDI integration unit, the video connection to the LCD unit

ismadeinsidetheunit, so that the machinetool builder need not makeany
connections.

MDI Unit LCD Unit

JAL JAL

(PCR-EV20MDT) (PCR-EV20MDT)

1 |VDR 11 _ 1 |VDR 11

2 |ov 12 [vsync | | Videocable | 150 12 | VSYNC

3 |vbe |13 0 [3 [vee |13

4 |ov 14 [ oV 4 |ov 14 | oV

5 | VDB 15 5 | VDB 15

6 oV 16 | OV 6 oV 16 | OV

7 17 7 17

8 |(DTC) |18|HSYNC 8 18 | HSYNC

9 19 | (+24V) 9 19

10 | (+24v) |20 10 20

(' ): Signal not used

Video cable connection .

Cable connector on JA1l side

- Connector
Fl40B-20S
(Soldering type, 15—pin)
Cable connector on the 1 fﬁ\ T - Case
JAL side VDR : : VDR FI-20-CV5
. Connector 2 ! L2 These are
FI40B—20S VT 2 3 |9 manufac-
(Solderingtype,  \pg - ( A . vDG tured by
15—pin) 4 ! U U 4 Hirose
. Case ovIg 'ﬁ' 5 |0V Electric.
FI-20-CV5 VDB X X VDB
These are 6 ) U U .6
manufacturedby OV [ o™ = X 18 |V
Hirose Electric. HSYNC : : HSYNC
TR W N RSN Jy
ov 12 ! N ) v 12
VSYNC Z Z VSYNC
14 .14
ov |24 WENETH by
- -1- Shield ----
Recommendedwire:

A66L-0001-0371: Coaxial cable (5—conductor, common shield)
Recommendedcable:
A02B-0166-K870 (55cm)
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5.2.4 Example where one FS18i and two Power Mate i’s are connected
Connecting to the 7.2

LCD Unit by the

Display Link

(Multiple Connection)

LCD/MDI UNIT
A02B-0166-C261#xx
345
D13
.-
24V
. IN1
347
JD41B
Fs18i-TA | JD45 Jbal #1

L]
[ ]

24\ #0 J45 #0 #2
™ JD41A
|_J Machine control

panel selector
switch

[ ]
Power JD45 JD41 JD41B
Mate i _| ,_
v | m s L ‘
— JD41A N CRT link adapter
|_J A02B-0259-C301
[ ]
Power JD45 JD41 JD41B
Mate i _| ,_
v | w2 s L
— JD41A

CRT link terminator unit
A02B-0259-D001

1) When two Power Mates are connected to the FS18C, the CRT/MDI
selector and CRT/MDI control for the Power Mate that were needed
are no longer necessary.

2) The CRT link adapter and CRT link terminator unit are necessary.
Also, specify an LCD/MDI unit that supportsthe CRT link. A separate
type MDI aso is available.

3) In this connection, graphic display is not possible, and the memory
card interface on the side is not available.
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Power Mate, i series CNC

JD41[ID45]

(PCR-EV20MDT)

RXD

11 oV

*RXD

12 |0V

TXD

13 | (RXTM1)

*TXD

14 | (RXTM2)

(RXALM)

15 | (TXTM1)

(*RXALM)

16 | (TXTM2)

(TXALM)

17 | (COMMA)

(*TXALM)

18 | (*COMMA)

©|o N0~ W|N|F

(ATCH1)

19

=
o

20 | (ATCH2)

J45

0

Display link adapter

JD41

(PCR-EV20MDT)

RXD

11

ov

*RXD

12

ov

TXD

13

(RXTM1)

*TXD

14

(RXTM2)

(RXALM)

15

(TXTM1)

(*RXALM)

16

(TXTM2)

(TXALM)

17

(COMMA)

(*TXALM)

18

(*COMMA)

©|o | N|O|g|~ | W|N|F

(ATCH1)

19

20

(ATCH2)

Cable wiring

(345)

JD41

RXD

*RXD

TXD

*TXD

ov

ov

-

Recommended wire material specifications:
A66L-0001-0284#10P (#28AWG10 pair)

Recommended connector:
PCR-E20FS or PCR-E20FA
Housing PCR-V20LA

Shield

JD41B
RXD
*RXD
TXD
*TXD
ov

ov

NOTE

Connector names in brackets [ ] are for when an i series
CNC is used.

NOTE

1 The cable between the LCD/MDI unit (JD13) and the display
link adapter (JD41B) is the same as the above.

2 The cable between the display link adapter (JD41A) and the
display link adapter (JD41B) is the same as the above.

3 Place the display link adapter right next to (within 500 mm)
the Power Mate i ori series CNC to keep the cable between
the control unit and the display link adapter as short as
possible.

4 Signals in parentheses () are used on a separate interface.
Take care not to connect to these signals.
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Unit selection with

interface Separate type MDI unit
CRT/MDI unit
JN1
(PGR-Ev2oMDT) Machine control panel
1 |*SELO |11 |*SEL4
2 |ov 12| oV Ja7
3 |*seL1 |13]*sELs | [|[J—][] unitNo. selector switch
4 |ov 14| oV
5 | *SEL2 |15|*SEL6
6 |0V 16 | OV
7 |*SEL3 |17 |*SEL7
8 |ov 18| oV
9 19
10 20

Cable wiring (347)

Unit No. selector switch

1 1
INT ' !
1 ’ / / 1
: .(_l/ .(_l/ .(_l/ #0 :
*SELO ; ' l #2 Z; :
*SEL1 L — : #4 '
5 : — . # o
* N —e '
seis 2 e
. 11 : . #
e | [ L ol
. 15 - — #13
SEL6 T — #14 '
17 —— — #15 |
*SEL7 PR A (S Common ,

2,4,6,8,12,14,16,18

ov

When the total length of the CRT link cable is between 50 to 100 m,
connect * SEL5to OV. Theoverall linelengthisthetotal length of the CRT
interface cablesin use. When the total length exceeds 50 mm, the cables
cannot be used in a detachable configuration.
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Terminating the Display
Link

Display Link Adapter

Relationshipbetween selector switch

UnitNo.| *SEL7 | *SEL4 | *SEL3 | *SEL2 | *SEL1 | *SELO

#0 X X X X X X

#1 X X X X X O

#2 X X X X O X

#3 X X X O X X

#4 X X O X X X

#5 X X O X X O

#6 X X O X O X

#7 X X O O X X

#8 X O X X X X

#9 X O X X X @)

#10 X O X X O X

#11 X O X O X X

#12 X O O X X X

#13 X O O X X O

#14 X O O X O X X : Switch open

#15 X @) O O X X O : Switch closed
Commonf - - - - - — : Either OK
screens

Recommended wire material specifications:
A66L—-0001-0284#10P (#28AWG10 pair)
Recommended connector:
PCR-E20FS or PCR-E20FA
Housing PCR-V20LA
Max. line length  10m

1) A terminating resistor connected to the display link is intended to
shape the waveform on the display link (RS485). When adisplay link
is short or used in anoise—free environment, it may be ableto operate
normally even if no terminating resistor is connected to it. However,
aterminating resistor must alwaysbefactory—connected to thedisplay
link, because otherwise qualitative evaluation is impossible. If a
terminating resistor is not connected to a display link, it may be
impossible to update the CRT screen and use the keyboard.

2) A terminating resistor must be connected to both ends of the display
link. The CRT/MDI unit has a built-in terminating resistor. If the
display and control unit are connected on a one-to—one basis, a
terminating resistor is connected using the cable (Section 5.2.3). If
there are n Power Mates in one display link, connect a display link
terminating unit to the display link adaptor to terminate the link.

A display link adapter is used to form a T—unction in the display link.
Each T—junction isconnected to the corresponding Power Mateor i series
CNC and the next display link adapter.
The display link must be terminated with the display link adapter at the
most distant point from the CRT/MDI.
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60

A

\ 4

JD41B JD41 JD41A

o)
9

45

85
-

v

Inmm

Fig.5.2.4 (a) Display link adaptor
1) Mounting to the DIN rail

35

& 9|
I‘ r|

+<______EET“—__*4

Inmm

Fig.5.2.4 (b) Recommended DIN rail

2) Mounting with screws

Jn)
N

11.6

V
]

/

2-M4 70

\J

A
y

Inmm

Fig.5.2.4 (c) Sheet metal hole drilling diagram
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525 The detachable 7.2” LCD/MDI unitisa7.2” LCD/MDI unit housed in a
Connection of the portable dustproof case. The unit can be connected/disconnected while
the power is turned on.
Detachable 7.2” P
LCD/MDI Unit Via the
Display Link
Detachable LCD/MDI unit
Cabinet
Control unit
Connection
panel
Connector :l Di
panel
External
power supply
24VDC
(1) The detachable LCD/MDI unit is not provided with a cable.
(2) The machine tool builder is required to prepare a connector panel,
external power supply, and connection panel.
(3) The machine tool builder is required to prepare all interconnection
cables.
1) Interconnection diagram
Cabinet
Con-
necc)?or | J132 24VDC
panel | power
supply
Connection
Detachable panel
LCD/MDI \ Control
unit | unit
— J127 J128 1143
assol | =] [ L D e
DC24V+10% B
1.0A
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(a) The total length of the cables (J127, J128, and J143) between the
detachable LCD/MDI unit and control unit must not exceed 50 m.

(b) The cables J127, J128, and J132 aso serve asthe 24 VVDC power
line for the detachable LCD/MDI unit. On the 24 VDC line, a
voltage drop which corresponds to the resistances of the 24 V and
0V lines of these cables occurs. Considering this voltage drop,
determinethe cablelength so that 24 VDC £10%isprovided at the
CAS50 connector of the unit.

(c) While the power is turned on, only the connector (shaded in the
figure above) of the connection panel can be attached or detached.
The other connectors (such as CA50 and JD41) must not be
attached and detached while the power isturned on.

BT —— Cabinet
| Detachable LCD/MDI unit | Connectionpanel  Connector panel
CA50(01) |, RXD i r ! RXD I_JD45 0y T Control |
—] CA50 (02) : *RXD z *RXD>| :5045 (02) D unit_
J
|

N

—a, CASO(3) | Txp
<I ) iJ
] CA50 (04)| " TXD

N

cas0(15) | atchi

I

CAS50 (09, 10) ! +24V

CAB50 (19, 20) | OV

5T (D

~
*TXD ’I D45 (04) —
~

|

|

| TXD | JD45 (03) r’)—
| <

|

|

> ov |ipas (1,12

T
= CAS50 (05) IS FG
77E (Cabinet) | Shield

—— e

I
I
I
I
I
I
I
I
| CAS50(16) | ATCH2
I
I
I
I
I
I
I

|
|
|
| | | i supply
' ' i >—— oV Dc2av
|
|

NOTE

1

2

ATCH1 and ATCH2 of the detachable LCD/MDI unit are not
used.

To allow the detachable LCD/MDI unit to be connected or
disconnected while the power to the i Series CNC is on,
ensure thatthe 0V line of the i Series CNC is first connected
to the 0 V line of the detachable LCD/MDI unit.
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2) Details of the cable J127

Detachable LCD/MDI unit

CA50 Connectionpanel
04| 03| 02| 01
*TXD| TXD |*RXD| RXD ] JL2r |:
10| 09| o8| 07| 06| 05 _ .
Hirose Electric Co., Ltd.
+24V | +24V FG (1) Soldering type
HR22-12TPD-20S
16| 15| 14| 13| 12| 11 (2) Crimp type
- Housing
ATCHZATCHL HR22-12TPD-20SC
- Contact
20| 19| 18| 17 HR22-SC-122
- Automatic crimping
ov ov tool
HR22-TA2428HC
Detachable LCD/MDIunit | o ————————— 1 Connectionpanel
01
RXD : A : RXD
02 A
*RXD : : *RXD
| | > #24AWG pair
03 |
TXD i / \ i TXD
04 .
*TXD | I XD
09 | [
+24V | | +24V \
1
+24V 0 : : +24V
(*1) ATCH1|-15 | I
| | > #24AWNG
16
(*1) ATCH2——— | I
19 | I
ov i i ov
20 | I
ov | | o
EG 05 | Drain wire l FG
. L shield —— ———— |
Recommendedwire:

A66L-0001-0298: Oki Electric Cable Co., Ltd.
(#24AWG pair x 2, #24AWG x 10, drain wire, outside cable diameter: 8.5 mm)

NOTE

1 ATCH1 and ATCH2 are not used.

2 FG

Connect CA50 (05) to the FG pin of the connection panel using a drain wire.
Connect the FG pin of the connection panel to the frame ground.
For grounding, use a twisted wire, 100 to 300 mm long, with a cross—sectional area of 2 mm?

or more.

The outside cable diameter that matches the connector CA50 is 8.5 mm. When using a cable

whose outside diameter is smaller than 8.5 mm, increase the diameter of the cable at the
connector joint area to 8.5 mm by using a material such as a shrinkable tube or tape to maintain
a dustproof seal.
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3) Details of the cable J126

Connector panel i Series CNC

JD45 (PCR-EV20MDT)

01| RXD 11| ov

02| *RXD 12| ov

| J143
:| I|: 03| TXD 13| RXTM1

04| *TXD 14| RXTM2

Honda Tsushin Kogyo 05 15| TXTM1
Co., Ltd.
PCR-E20F 06 16| TXTM2
FANUC specification o7 17
- Soldering type
(with a case) 08 18
A02B-0120-K301
- Crimp type 09 19
(with a case)
A02B-0120-K302 10 20

Pins 09 and 20 are used to check the
connection of a handy operator’s panel.

Cable connection (J143)
Connectorpanel . !
|_ ] D41 i Series CNC
| A | 01
RXD | / \ | RXD
02
*RXD : : *RXD
03
TXD : //\\ : TXD
| . 04
“TXD I I *TXD
13
I | RXTM1
I || 14
| | RXTM2
| | 15
| | TXTM1
| | 16
I I TXTM2
| | 11
ov T T ov
I I 15
oV i i oV
I I
———— Shield —J—-
—\ Cableclamp
Recommendedwire:

A66L-0001-0284#10P(#28AWG x 10 pairs): Oki Electric Cable Co., Ltd., Hitachi Cable Ltd.
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4) Details of the cable J128

Connectionpanel T | Connector panel
I I
RXTP l /\ l RXTP
A
*RXTP | | *RXTP
I I
TXTP i /A\ i TXTP
Pair
*TXTP i i *TXTP
+24V I | +24v
I I
+24V f f +24V
I I
I I
I I
I I
I I
ov I I ov
ov I I ov
(*2) | |
FG *
| |/ (*3)
T L — shied ———— | A

Wire:
—— wire = A66L-0001-0284#10P (#28AWG x 10 pairs): Oki Electric Cable Co., Ltd., Hitachi Cable Ltd.
— wire — Twisted wire with a cross—sectional area of 2 mm?2 or more (FG)

NOTE
1 ATCH1 and ATCH2 are not used.

2 FG on the connection panel
Connect the FG of the connection panel to the frame ground.
For grounding, use a twisted wire, 100 to 300 mm long, with a cross—sectional area of 2 mm?
or more.
The FG is used to ground the shield of the J127 cable.
3 FG on the connector panel
Connect the shield of the J128 cable on the connector panel to the frame ground.
For grounding, use a twisted wire, 100 to 300 mm long, with a cross—sectional area of 2 mm?
or more.
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5) Details of the J132 cable

Connector panel

External power supply J132
DC24V |:

Cable connection (J132)

External power supply Connector panel
DC24Vv +24V
ov oV

— 101 —




5. CONNECTION TO CNC PERIPHERALS B-63523EN/03

5.2.6 Thissection describesthe connection of an MDI unit withan CNC display
Connection with an unit with PC functions. For other CNC display unit with PC functions

CNC Display Unit with ~ connections, see Chapter &
PC Functions

Connection with an CNC display unit with PC functions

Control CNC display EA full
unit unit with PC &—————  yevhoard
functions
T 24VvDC
A flat cable about 50 cm
long for the soft keys is
included with the CNC
display unit with PC
functions.
: MDI unit
! CK2 :
l JD45 CK1 !

This section describes the inside of the dotted box.
Either an FA full keyboard or MDI unit is connected.
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e Connection with an MDI

unit
CNC control unit MDI unit
JD45 CK1
01| *kKEYO00| 11| *kKEYO01 01| *kKEYO0O |11 | *kKEYO1
02| *kKEY02| 12| *kKEYO03 02| kKEYO02 | 12| *kKEY03
03| skKEY04|13| *kKEY05 03| skKEY04 | 13| >kKEYO05
04| *kKEY06| 14| *kKEYO07 04| >kKEYO06 | 14| *kKEYO07
05| *kCOMO0O0| 15| *kCOMO01 E| B @ E 05|>kCOMO00 | 15| *kCOMO1
06| kCOMO02| 16| kCOMO03 06| >kCOMO02| 16| *kCOMO03
07| *kCOMO04| 17| *kCOMO05 07| >kCOMO04 | 17| >kCOMO05
08| >kCOMO06| 18| *kCOMO07 08| >kCOMO06 | 18| *kCOMO7
09| kCOMO08| 19| *kCOMO09 09| >kCOMO08|19| *kCOMO09
10| *kCOM10| 20| >kCOM11 10| >kCOM10| 20| >kCOM11
Cable
JD45 CK1
Honda PCR connector Honda PCR connector
skKEY0O (01) :_ —: (01) *kKEY00
skKEY02 (02) ; i (02) *kKEY02
skKEY04 (03) | | (03) >kKEY04
skKEY06 (04) | | (04) *kKEY06
*kCOMOO0 (05) | | (05) *kCOMO0O0
sk COMO2 (06) | | (06) *kCOMO2
*kCOMO04 (07) | | (07) skCOMO04
*kCOMO6 (08) I | (08) *kCOMO06
*kCOMO8 (09) i I (09) skCcOMO08
*kCOM10 (10) i | (10) skcOM10
*kKEYO01 (11) ; i (11) *kKEY01
*kKEY03 (12) | | (12) *kKEYO03
SkKEYO05 (13) | | (13) *kKEYO05
*kKEY07 (14) | | (14) skKEY07
*kCOMO1 (15) | | (15) skcomo1
*kCOMO3 (16) | | (16) *kCOMO03
*kCOMO5 (17) I | (17) skCOMO5
*kCOMO7 (18) i I (18) skCcOMO7
*kCOMO9 (19) i i (19) *kCOMO9
*kCOM11 (20) | i (20) skcoM11
: :
| !
L a

L

Ground plate

Recommended cable specification: A02B-0120-K810 (5 m)
Recommended wire specification: A66L—0001-0284#10P (#28AWG x 10 pairs)

Recommended cable connector (JD45, CK1):

PCR-E20FA (Honda Tsushin Kogyo)

FCN-247J020-G/E (Fuijitsu)

52622-2011 (Molex Japan)

Shield
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5.3

CONNECTION WITH
INPUT/OUTPUT
DEVICES

53.1
Overview

An input/output device is used to enter information such as CNC
programsand parametersfrom an external devicetothe CNC, or to output
information from the CNC to an external device.

The input/output devices usable with the i Series CNC include Handy
File. Theinterface of the input/output devices electrically conforms to
RS-232-C, so that a connection can be made with a device that has an
RS-232-C interface.

The tables below indicate the seria ports of thei Series CNC. For the
seria ports on the remote buffer, see Chapter 12. For the serial ports on
the CNC display unit with PC functions, see Chapters 8 and 9.

(For 16i/18i/21i of LCD—mounted type)

Port name Interface location
First channel (JD36A) Main control unit
Second channel (JD36B) Main control unit (*1)
Third channel (JD28A) On the remote buffer option
printed circuit board

(For 16i/18i/21i of stand—alonetype)

Port name Interface location
First channel (JD5A) Main control unit
Second channel (JD5B) Main control unit
Third channel (JD28A) On the remote buffer option

printed circuit board

Serial port dedicated to a touch | Onthe 10.4”LCD unitor9.5”LCD | (*3)
panel unit for a CNC with a touch panel

(For 160i/180i/210i with an CNC display unit with PC functions)

Port name Interface location

First channel on the CNC side | Main control unit
(JD36A)

Second channel on the CNC side | Main control unit
(JD36B)

Third channel on the CNC side |On the remote buffer option
(JD28A) printed circuit board

First channel on the CNC display | On the CNC display unit with PC | (*2)
unit with PC functions side |functions
(JD33)
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Port name

Interface location

Second channel on the CNC
display unit with PC functions
side (JD46)

On the CNC display unit with PC
functions

Serial port dedicated to a touch
panel

Onthe 10.4”LCDunitor9.5”LCD
unit for a CNC with a touch panel

(*3)

NOTE

1 When atouch panelis used, this serial port is used for touch
panel communication on the CNC side, so that this port
cannot be used as a general—purpose port.

2 When atouch panelis used, this serial portis used for touch
panel communication on the PC side, so that this port
cannot be used as a general—purpose port.

3 This serial port is dedicated to touch panel communication.
Even if no touch panel is attached, this port cannot be used
as a general-purpose port.
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5.3.2
Connecting I/O Devices

[]oL]

B -

L

0] 10]
_|
o ] o
R232-1 R232-2 L
D36a T ID36B Punch panel
O
g
E— G
Handy File

/|

(LCD-mounted type)

NOTE
This interface is the RS—232C interface on the CNC side. When using the CNC display unit with
PC functions, usually use the RS-232C interface on the personal computer for parameter 1/Os,
program 1/Os, and other similar operations.
This RS—-232C interface on the CNC side can be used on the 160i, 180i, or 210i only for the
following purposes:

Ladder uploading or downloading via RS—232—-C using FAPT-LADDER or FAPT-LADDER Il

Ladder monitoring from an external PC using FAPT-LADDER I

DNC operation via RS-232-C, external 1/0 device control

Input/output of parameters and programs by using the CNC screen display function
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5.3.3
RS-232-C Serial Port
CNC
JD36A, JD36B RELAY CONNECTOR
PCR-E20MDK—SL—A (DBM-25S)
(JD5A, JD5B 11 EG
PCR-EV20MDT) A
I[RD  [11] SD 3TRD 12
2|0V 12| oV > '_> < 7 | RS
3|DR |13 ER ] [ Etes 12/
4] ov 14| oV §[DR 10
5/CS |15] RS 77s6 12
6| OV 16/ OV sTeo 120LER
7]Ccb |17 9 21
8OV 18] (+5V) 10 22
9 19] +24V 1 23
10| +24V | 20] (+5V) 12 24
3 25 +24V
NOTE

1 +24 V can be used as the power supply for FANUC
RS-232-C equipment.

2 Do not connect anything to those pins for which signal
names are not indicated.

3 Pins 18 and 20 (+5V) are provided for touch channel
connection.

4 The upper connector name on the CNC side is for the
LCD-mounted type i Series CNC. The lower connector
name, enclosed in parentheses, is for the stand—alone type
i Series CNC.
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CABLE CONNECTION
T —
RDE—— | 3/RD
oV : -
3 ' 6
DR I i DR
ov 4 | —e
CcS 2 | | Slcs
OV 4'— —'—0
CD ; : : 8/cp
Mo |
voay 20| '
sl | ' 21 sp
ov 112 I I
[
ER ij : : 20] R
OVigg | 4
RS (12— i 2{Rs
1 1
oV 5 i i SG
18
DY E— o251 404y
20 | I LrG
— SHELD — 2 ||
:L GND

GROUNDING PLATE

RECOMMENDED CABLE SPECIFICATION
A66L-0001-0284#10P (#28AWG X 10 pairs)
RECOMMENDED CABLE-SIDE CONNECTORS

(JD36A, JD36B, JD5A, JD5B)
PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)
FCN—247J020-G/E (Fuijitsu, Ltd.)
52622-2011 (Molex Japan Co., Ltd.)

RECOMMENDED CABLE SPECIFICATION (PUNCH PANEL)
For JD36A and JD36B

<Narrow width type>

A02B-0236-C191 (1 m)

A02B-0236-C192 (2 m)

A02B-0236-C193 (5 m)

RECOMMENDED CABLE SPECIFICATION (PUNCH PANEL)
For JD5A and JD5B

<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.

2 Therecommended cable connector FI30-20S (manufactured
by Hirose Electric) cannot be used for connectors JD5A and
JD5B of the stand-alone type i Series CNC.
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534
RS-232—-C Interface
Specification

RS-232-C Interface
signals

Generally signals as follows are used in RS-232—C interface.

pd

CNC

Output
SD (Send data)

%

Input
RD (Recieve data)

RS (Requestto Send) ™ | \when CS is not used
| short CS and RS.

CS (Enable to send)

When DR is not
| used short DR
| and ER.

_ I
DR (Data set ready) |

ER (Ready) | P

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

SG (Signal ground)

10447174

FG (Frame ground)

Fig.5.3.4 (a) RS-232-C interface
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Signal description of
RS-232-C interface

Signal | RS-232C | /O Description
name | circuit
number
SD 103 Output | Sending ) .
data Start bit ;t'c;o bit
/
RD 104 Input | Receiving 8EFJ [1[2[3[4[s]6]7]8
(When ISO code “0” is sent)
data

RS 105 Input |Sending  This signal is set to on when NC starts
request  sending data and is turned off when

transmission ends.

CSs 106 Input [Sending When both this signal and the DR
permitted signal are set, the NC can send data. If

external device processing is delayed
by a punching operation, etc., NC 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 107 Input |Dataset When external device is ready to
ready operate, this signal is set. This signal

should usually be connected to the
signal indicating external device power
supply being on. (ER signal of external
device). See Note below.

The NC transfers data when this signal
is set. If the signals turned off during
datatransfer, 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 108.2 |Output [NC ready This signalis setwhenthe NC is ready
to to operate. External device should
operation regard the SD signal as being

significant when the ER signal is set.

CD 109 Input | Signal Since this signal is not used in
quality connections with external device, the
signal signal circuit must be strapped, inside

the connecting cable, to the ER signal
circuit.

SG 102 Signal
grounding

FG 101 Frame
grounding

NOTE
Signal on/off state is defined as follows;
-3V or lower +3V or higher
Function OFF ON
Signal Condition Marking Spacing
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Transmission Method of
RS—-232-C interface

Start—stop

Codes

Generally, two transmission methods are available at the serial interface.
i Series CNC usethe start—stop method. With this method, start and stop
signals are output before and after each data bit.

i: One character in start—stop >i

bl | b2 | b3 | b4 | b5 | b6 | b7 | b8 ‘ ‘
\ /\ I\ /
Start Data bit Stop bits
bit (8 bit including one parity bit) (2 bits)

Transmission codes are as follows:
(i) EIA code and Control codes DC1 to DCA4.

(ii)1SO code and Control codes DC1 to DC4 (Optional SO codeinput is
necessary.)

The connected external device must be able to recognize the following

control codes, sent from NC.

Control code 8 7 /6|5 |4 312 |1
DC1 | Tape reader start O O O
DC2 | Tape punch designation O O O
DC3 | Tape reader stop O O O O
DC4 | Tape punch release O O |0 O

NOTE
The listed control codes are used for both EIA and ISO.

In thisinterface, control codes DC1 to DC4 are used.
(a) NC can control external device by issuing codes DC1 to DCA4.

(b) When external processing falls behind the pace of the NC signals
(When NC issues data)

(i) External device can temporarily stop NC data output by using the
NC'sCSsignal. Data output stopswithin two charactersincluding
acurrently transmitting character when CS OFF signal isinput to
NC. When CS signdl is turned on again, data transmission start.

(i) If control code DC3isinput to NC, NC stopsdata output withinten
characters. When control code DC1 is input to NC, NC starts
sending data again.

(c) When the external deviceis equipped with an ISO/EIA converter, the

external device must satisfy the specification shown in Table 5.3.4.

— 111 —



5. CONNECTION TO CNC PERIPHERALS

B—63523EN/03

Table 5.3.4

I1SO code

EIA code

Character

(2]

o

Character

8 |7 |6 |5

Meaning

@)

Numeral

Numeral

Numeral

Numeral

Numeral

Numeral

Numeral

O] O] O] O

O] O] O] O

Numeral

Numeral

O] O] O] Of O] O] O] O] O] O

O] O] O] Of O] O] O] O] O] O

Numeral

Address

Address

Address

Address

Address

O] O] O] O] O O

Address

O] O] O] O

O]l 0| O

O] O] O] O

Address

Address

O] O] Of O Of O] O] O] O

Address

Address

O] 0| O

Address

Address

Address

zlz|r| X <«| —| x| o 7| M| O] O | >| © o N o 0| & W] ||

S{3] | ==~ s|lel el of o v © o N o] g A W N RO

Address

o

O |OlOlOlO]O]O]O

O |OlOlO

o

=l zlz|r| X« | | @] M| m| | Of m| B> ©f o N o 0] ] W[N] | O

Not used at
code.
Assumed as address 0 at EIA code.

significant data zone in ISO

O] O |00

Address

Address

OlOJO] O | O] O] O] OlO|OfO
O

Address

Address

Address

Address

Address

O] O] O] O

Address

O] Ol O] O

Address

Address

o| N| <| x| 5| <| c| 4| v| B| 0| ©

O] O] O] O] Of O] O] O] O] O] O] O] © | O] O] O] O O Of Of O] O] O] O] O] O O

O] O] O] O] Of Of O] O O] O] O] O

O] O] O] O

NI<|X|[s|<|[cg|~|o|~|alo

O] O] O] O] Of O] O] O] O

O] 0] O

Nl <| x| 5| <| | | »| z|o| ©

Address

m
LU

Del

LA

Delete (cancel erroneous hole)

NUL

Blank

LA

No holes. Not used at significant data
zone is EIA code.

BS

BS

LA

Back space

HT

Tab

OO

LA

Tabulator

LF or NL

CR or EOB

End of block

CR

O] Ol O] O

LA

Carriage return

SP

SP

LA

Space

%

O] 0] O

ER

Absolute rewind stop

(2-45)

Control out (start of comment)

(2-4-7)

O] Ol O

O] Ol O

Control in (end of comment)

(@]

Plus sign

O] 0| O
O
O

Minus sign

Assumed as program number in ISO code.

Optional block skip

O] O] O] O O O ©

Decimal point

O] O] O] O

LA

Sharp

LA

Dollar symbol

I ENE

LA

Ampersand

O] O] O

LA

Apostrophe

X

O] 0] O

LA

Asterisk

(@]

LA

Comma

LA

Semicolon

LA

Left angle bracket

LA

Equal mark

\%2

LA

Right angle bracket

-~

O] O] O] O] O] O O] O] O] O] O] O] O] O Of O] O O] O] O

O] O] O] O] O

O] O] O] O] O] O O

O] O] O] O

LA

Question mark

'@

LA

Commerical at mark

(@]

LA

Quotation mark
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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
(a).

Control out (Comment field start)
Control in (Comment field end)

EIAcode (.ccoevveveennnne. ) @ (o T

Conditionl Condition1 Condition2 Condition3

ISO code (covvvrrrrereranen. ) @ L s

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 @in ISO code.
Condition3

EIA code Ois : in ISO code.

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

(iii) Transmission rate (Baud rate)

Thetransmission rate (Baud rate) isthe number of bitstransferred 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 (totalling 11 bits

per character):

Transmission characters/second= 110 =10 characters/second

11
(Max.)

(iv) Cablelength

Thecablelength depends on the external devicetype. Consult withthe
device manufacturers for actual connecting cable lengths.

When cable A (A66L—0001-0041) is used, cablelength isasfollows
by the specification of NC.

for RS-232C 100mor less ... 4800 bauds or less
50m or less ... 9600 bauds or less
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Time chart when the NC

receives data
(Read into memory)

(1) NC outputs DC1.
(2) The externa device starts sending data upon receiving DCL.
(3) NC sends DC3 when NC processing is delayed.

(4) The external device stops sending datato NC 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) NC reissues DC1 upon completing delayed processing.

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

(7) NC sends DC3 upon completing data read.

(8) The external device stops sending data.

ER(Outputy— \

10ms or longer

10ms or longer

-
i

RS(Output)— | DC1L CD3 DC1 DC3 /
SD(Output) //M\, i N mm\ ER co:e””ﬂ\
. 1 A AT

DR(Input) J /

CS(Input)

1ms or longer

Up to 10 characters
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Time chart when the NC (1) NC output DC2.
send data (Punch out)

(2) NC outputs punch datain succession.

(3) When data processing is delayed at the external device.

(@) Data output stops within two characters including a currently
transmitting character when CS signd is turned off.

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

(b) If control code DC3 is input to NC, NC stops data output within ten
characters. When control code DC1 is input to NC, NC starts sending
data again. (See Fig. 5.3.4 (0))

(4) The NC starts sending the next data if the CS signal isturned on after
the external device completes data processing.

(5) The NC issues DC4 upon completing data output.

100ms or longer

A

10ms or longer
< —>
ER(Output) — \
RS(Output) /
<« DC2 DC4
SD(Output) AR RRRRRDRA }MMMMMMMMMMMMMHH

4

RD(Input)

N/

CS(Input) i|>

— %
/
N

1ms or longer

Within 2 characters

Fig.5.3.4 (b)
10ms or longer 100ms or longer

< —> |<—
ER(Output)— \ /I—
RS(Output) I

DC2 DC4
So(OutpuY TR RRAR AU R RN R
/ f DC”3T( DC1 f
RD(Input) [Tl
l—
/ Within 10 characters

DR(Input) /
CS(Input) J

l«—

1ms or longer

Fig. 5.3.4 (c)
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Connection between

RS-232-C interface and
external device :
CNC External device
N SD sp | side
L
/I RD RD
~J
l\ RS RS
L
/| CS CS
~J
P L
/I DR DR
~J
/I CD CD
~J
SG SG
7JT FG FG
L
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® Thecablefor connecting the PG-Mateto the NC should be connected
as shown in the below diagram.

CNC External device
N sD sp | side
L
/I RD RD
N
N RS RS
L
A cs cs
~
l\ ER ER
> .
<II DR ) DR
/I CD CD
~

SG SG
7J7 FG FG
ul

Prepare the cable with 1/0O device as follows :

Serial
interface

Cable : twist 10 pairs  x 0.18mm?2, with shield

— 17 —



5. CONNECTION TO CNC PERIPHERALS B-63523EN/03

535
FANUC Handy File
Connection

Cable side connector
Connector: DBM-25P
(Japan Aviation Electronic Inc., Ltd.)

CNC Cover: DB-C2-J9

(Japan Aviation Electronic Inc., Ltd.)

JD36A, JD36B
(PCR-E20MDK-SL-A)
(JD5A, JD5B, PCR-EV20MDT) Relaying

1| RD 11| SD cable FANUC_
2 0V 12| oV Handy File
3| DR 13| ER :I |:|FG I::I D

4 | OV 14| oV L

5| CS 15| RS

6| 0V 16| oV

7| CD 17 Accessory for

8 | OV 18 HANDY FILE

9 19| +24V

10| +24VvV |20

Relaying connector

Connector: DBM—25S

(Japan Aviation Electronic Inc., Ltd.)
Lock metal: D20418-J9

(Japan Aviation Electronic Inc., Ltd.)
1(2(3|4|5|6||7]|8| 910111213

RELAYING CONNECTOR FG|SD|RD|RS|CS|DR|SG|CD

SIGNAL LAYOUT 147151617 [18 192021 [22[23[ 2425
ER +24
NOTE
1 Machine tool builder shall furnish relay connector and relay cable.
2 Use atotally shielded cable for the signal cable.

3
4

Recommended cable specification: A66L—0001-0284#10P

Open all terminals other than illustrated.

Set suitable parameters on reader/puncher interface for FANUC Handy File. The baud rate is
4800 baud in standard.

Connect the FANUC Handy File to either JD36 or JD36B. Do not use both pins; the power
capacity may exceed that of +24V and blow the fuse.

Make no connections to pins 18 (+5V) and 20 (+5V). JD5A and JD5B have no +5V pins.
The upper connector name on the CNC side is for the LCD—mounted type i Series CNC. The
lower connector name, enclosed in parentheses, is for the stand—alone type i Series CNC.
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5.4
CONNECTING THE
HIGH-SPEED SKIP

(HDI)

541

General
O O
H a2l
O O
— ] L] L]
00 DOR00 e
O — O

High—speed skip (HDI)
JA40

This figure shows an
example of connecting a
LCD—mounted type i
Series CNC.

Switch
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54.2
Connection to the
High—speed Skip (HDI)

CNC

JA40

PCR-E20MDK—SL—A
(PCR-EV20MDT)

HDIO [11
ov [12
13

14
(ES) |15

[Eny

(SvVC) p7
(ENB1) [18
(ENB2) [19

Olo|(N|[o|a|fwlN

=
o
N
o

Signals inside ( ) are used with the analog spindle.

NOTE
1 The upper connector specification of JA40 is for the

LCD-mounted type i Series CNC. The lower connector
specification, enclosed in parentheses, is for the
stand-alone type i Series CNC.

2 With 16i/18i/160i/180i/160is/180is, eight DIs (HDIO to

HDI7) can be used in total. With 21i/210i/210is, only one
DI (HDIO) can be used.
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Cable connections

JA40

-
)
)
)
)
)
)
)
)

J

1 ! A ! J
HDIO . .
v |/ |
HDIL = : A ; F\*——q
o 2 /N
WDz | . A ' \—|
ov 4 E /A\ .
13 [ ! ]
HDI3 : :
w e /N |
6 ' A S~
Ht:\j 5 or10'! / \ E
15 : /\ ' y
o i/ ]
17 ' ;
g o s
19 ' ' )
S -
EEAR :
8 :
o . :
i

- - - - Shield - 4

Groundplate —

The 0V signal of pin 5 functions as a common signal when analog output is used.
So, as the 0V signal paired with HDI4 when analog output is used together with a

high—speed DI, use the 0V signal of pin 10.

Recommended cable connector:
PCR—-E20FA (Honda Tsushin Kogyo)
FI30-20S (Hirose Electric)
FCN—247J020-G/E (Fuijitsu)
52622-2011 (Molex Japan)

NOTE
The recommended cable connector FI30-20S

(manufactured by Hirose Electric) cannot be used for the
stand-alone type i Series CNC.
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5.4.3

Input Signal Rules for
the High—speed Skip
(HDI)

Circuit configuration

CNC

4‘4/DRIVER --

liL/iH  FILTER RECEIVER
---------- —
I tVH/VL

SHIELD i =

Absolute maximum rating

Input voltage range Vin:
Input characteristics

-3.6t0+13.6V

variations

Unit :rSymboI 1: Specification i Unit j: Remark
High level input voltage }r VH 7} 3.6t0 11.6 i \% j}
Lowlevelinputvotage |~ VL | o010 | v |
High levelinputcurrent | H | 2max | mA | VinsV

lmax | mA | Vin=10V

il il L [ |

Low level input current I i | -80max | mA | Vin=0V
e T et e aaann e
Input signal pulse duration 20 min Lous |

Input signal delay or 0.02(max) ms

NOTE
1 The plus (+) sign o

level.

low.

into the receiver. The minus (-) sign of liH/liL 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 0 when it is at the high

3 The input level for the CNC receiver is high when the circuit
is open. So, the input level for the external driver must be

f liH/IiL represents the direction of flow
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5.5

LINKING THE
EMBEDDED
ETHERNET
INTERFACE

CAUTION
Before attaching or removing cables, power off the CNC

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 CNC 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 CNC unit.

551
Connection to the
Ethernet Interface

The 10BASE-T and 100BASE-TX interfacesare available. A hub (line
concentrator) is used to connect the CNC unit to a system. A typical
connection example is shown below.

Max.

CNC unit Twisted—pair cable

HUB
(line concentrator)

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

— 123 —



5. CONNECTION TO CNC PERIPHERALS B-63523EN/03

Leading in Ethernet An Ethernet cable should be fixed with aclamp or the like so that pulling
cables it will not cause tension to be applied to the connector (RJ-45) at the end
of thecable. Theclamp not only fixesthe cablebut also groundstheshield
of the cable.
\ i
Control unit \

Ethernet cable \

Clamp
\ Grounding plate
Pin arrangement of the CD38A
10BASE-T/100BASE-TX Pin No. Signal name Description
connector (CD38A)
1 TX+ Transmit +
2 TX- Transmit—
3 RX+ Receive +
4 Not used
5 Not used
6 RX— Receive —
7 Not used
8 Not used
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5.5.2
Specification of
Twisted—Pair Cable

Cable connection The connectors of a cable for connecting between the 10BASE-T/
100BASE-TX interface (CD38A) and the hub have the pin arrangement
shown below.

CD38A HUB
1 TX+ 1 TX+
2 TX- RJ-45 modular jack 2 TX-
3 RX+ 3 RX+
4 4
5 5
6 RX- 6 RX—
8 8
| Max.100m |

cbssa
™+ | A o+
Tx- |2 . /\ 2| Ty
R+ |3 A 3 Rxe
Rx— 8| /\ 6 Ry

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.
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Cable Wires

Many cableswithout ashield (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 acommon shield in
category 5.

Recommended cables (for fixed parts)

Manufacturer Specification Remark
Furukawa Electric Co., Ltd. | DTS5087C-4P Twisted wires
Nissei Electric Co., Ltd. F-4PFWMF Single—wirecable

NOTE

No cable recommended for use in fixed sections shall be
used in movable sections. Be sure to use the following
movable—section cables.

Recommended cable (for movable sections)

Manufacturer Specification Remark

Oki Electric Cable AWG26 4P TPMC-C5-F(SB) | Dedicated to FANUC products
Co., Ltd.

Cable specification (FANUC original product, with no connector)
Drawing number: A66L-0001-0453
Manufacturer: Oki Electric Cable Co., Ltd.
Specification
— Electrical characteristic.: Complying with EIA/TIA 568A
categories 3 and 5

The length of the cable to the hub must be kept within 50 m
because of its attenuation performance.

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

— Fireresistance: UL1581 VW-1

— Oil resistance: Asper FANUC'sinternal standard (Equivalent
to conventional oil-resistant electrical cable)

— Flexresistance: Million or more bending cycleswith abending
radius of 50 mm (U—shaped bend test)

— UL styleNo.: AWM20276 (80°C/30V/VW-1)

NOTE
Use the TM21CP-88P(03) connector made by Hirose

Electric Co., Ltd. to this cable.
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Connector specification

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 thiscable assembly, negotiate directly with the manufacturer onits
specifications (cable length, shipping test, package, etc.).

An 8-pin modular connector called the R}-45 isused with atwisted—pair
cable for Ethernet interfaces. Use the connector listed below or
equivalent.

Manufacturer Specification Remark

Connector used with cable

. . .
AWG26 4P TPMC—C5-F(SB) TM21CP-88P(03) | Hirose Electric Co., Ltd. *

NOTE
About TM21CP-88P(03)

Connector (manufacturer’s standard product)

Drawing number: A63L-0001-0823#P

Manufacturer: Hirose Electric Co., Ltd.

Manufacturer’s model number: TM21CP-88P(03)
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. offersthe TM 21CP-88P(03) Wiring Procedure
Specification (Engineering Specification No. ATAD-E2367) to explain
the related technical information.)

55.3
Anti—-Noise Measure

Separating signal lines

Cable clamp and shield
processing

Ethernet cable wires belong to group C. See descriptions el sewhere for
explanations about how to separate them from wiresin group A or B.

If any cableledintothe CNC requiresshielding, clampit asshown below.
The same method isused also to shield Ethernet twisted—pair cables. The
clamp shown in the figure works not only for cable fixing but also for
shield processing. Shield processing is very important to maintain the
stable operation of the system. Do not forget attach this clamp. See
Subsection 3.5.5, " Cable Clamp and Shield Processing,” for details.

554
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.
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[Large—scale network]

1)

Power supply for the HUB

PC and backbone cable side
Electrical separation by
connectionwith
10BASE-T/100BASE-TX

Machine system side

[Small-scale network]

1)
OoOooQg
PC and backbone cable side —L'J
Electrical separation by
connectionwith STP cable

10BASE-T/100BASE-TX

Machine system side
Machine

(*1) J—

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 mm2,

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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The figure below shows the spindlerelaed connections. Note that the
number of connectable spindles depends on the moddl, the number of paths,
and the configuration. So, see the tables that follow the figure below.

First serial spindle

— Position
] |:| 1A7B SPM coder
JA4L | [
B JATA TB2 — Spindle
motor
Second serial spindle Position
— coder
JATB SPM
g saza TB2 | Spindle
motor
Third serial spindle Position
— coder
CNC _| JATB SPM
main board JATA TB2 — Spindle
motor
Fourth serial spindle Positi
| Position
coder
JATB SPM
gL sara TB2 - Spindle
motor
— Position
coder
g0 J—1 Inverter I: Spindle
— motor
First serial spindle "
S =
JA41 | | JATB SPM :|
-] JATA TB2 T—'i: Spindle
motor
Second serial spindle Position
— coder
JATB SPM
g saza TB2 | Spindle
motor
Third serial spindle Position
— coder
oNe s —1[] sa78  sPm
board IATA TB2 = i%'t”o?'e
Fourth serial spindle .
— Position
coder
JA7TB SPM
L[] Ja7A B2 | Spindle
motor
|— Position
coder
sago H——- Inverter I: | Spindie
motor
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For one—path control with Series 16i

First serial Second serial Third serial Fourth serial Position coder
. . . X . . . . Analog output
spindle on main | spindle on main | spindle on main | spindle on main on main board (for analog
board board board board spindle)
O O O
O O O O
O O
For two—path control using two CPUs with Series 16i
(Path 1)
First serial Second serial Third serial Fourth serial Position coder
. . . X . . . . Analog output
spindle on main | spindle on main | spindle on main | spindle on main on main board (for analog
board board board board spindle)
O O O
O O O O
O O
(Path 2)
First serial Second serial Third serial Fourth serial Analog output Position coder
spindle on spindle on spindle on spindle on on sub-CPU (for analog
sub—CPU board | sub—-CPU board | sub—CPU board | sub—CPU board board spindle)
O O O
O O O O
O O
For two—path control using one CPU with Series 16i
(The interface on the main board is shared by path 1 and path 2.)
First serial Second serial Third serial Fourth serial Position coder
. . . X . . . . Analog output
spindle on main | spindle on main | spindle on main | spindle on main on main board (for analog
board board board board spindle)
O Path 1 O Path 1 O Path 1
O Path 1 O Path 1 O Path 2
O Path 2 O Path 2 O Path 1
O Path 1 O Path 1 O Path 2 O Path 2
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For three—path control using two CPUs with Series 16i
(The interface on the main board is used by path 1.)

First serial Second serial Third serial Fourth serial Analod output Position coder
spindle on main | spindle on main | spindle on main | spindle on main on ma?n bogrd (for analog
board board board board spindle)
OPath 1 OPath 1 OPath 1
OPath 1 OPath 1 OPath 1 OPath 1
OPath 1 OPath 1
(The interface on the sub—CPU board is shared by path 2 and path 3.)
First serial Second serial Third serial Fourth serial Analog output Position coder
spindle on spindle on spindle on spindle on on sub-CPU (for analog
sub—CPU board | sub—CPU board | sub—CPU board | sub—CPU board board spindle)
O Path 2 O Path 2 O Path 2
O Path 2 O Path 2 O Path 3
O Path 3 O Path 3 O Path 2
O Path 2 O Path 2 O Path 3 O Path 3
For one—path control with Series 18i
First serial Second serial Third serial Fourth serial Analod output Position coder
spindle on main | spindle on main | spindle on main | spindle on main on ma?n bogrd (for analog
board board board board spindle)
O O O
O O O
O O
For two—path control using two CPUs with Series 18i
(Path 1)
First serial Second serial Third serial Fourth serial Analod output Position coder
spindle on main | spindle on main | spindle on main | spindle on main on ma?n bogrd (for analog
board board board board spindle)
O O O
O O O
O O
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(Path 2)
First serial Second serial Third serial Fourth serial Analog output Position coder
spindle on spindle on spindle on spindle on on sub-CPU (for analog
sub—CPU board | sub—CPU board | sub—CPU board | sub—CPU board board spindle)
O O O
O O O
O O
For two—path control using one CPU with Series 18i
(The interface on the main board is shared by path 1 and path 2.)
First serial Second serial Third serial Fourth serial Analod output Position coder
spindle on main | spindle on main | spindle on main | spindle on main on ma?n bogrd (for analog
board board board board spindle)
OPath 1 OPath 1 OPath 1
OPath 1 OPath 1 O Path 2
O Path 2 O Path 2 OPath 1
OPath 1 OPath 1 O Path 2
O Path 2 O Path 2 OPath 1
For Series 21i
First serial Second serial Third serial Fourth serial Analod output Position coder
spindle on main | spindle on main | spindle on main | spindle on main on ma?n bogrd (for analog
board board board board spindle)
O O
O O
O O
NOTE

1 When the spindle function is used on the sub—CPU board,
the option for analog output or serial output is always

required on the main board.

2 For connection between a spindle amplifier and spindle
motor and connection between a spindle amplifier and
position coder, refer to the relevant manual for the SPINDLE
MOTOR o Series.
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6.1
SERIAL SPINDLE

6.1.1
Connection of One to
Two Serial Spindles

CNC Spindle amplifier module
JA41 (main board,

sub—CPU board)

PCR—E20MDK-SL-A JATB
(PCR—EV20MDT) (PCR—E20MDT)

1] SIN |11 1] SIN_|11] OV
2| *SIN_[12] OV > [*SIN_ [12] OV
3[SOUT [13 §| E 3[SOUT [13][ 0V

4 [*SOUT|14] oV 4[*SouT|14] ov

5 15[ 1 5 15] oV
6 16| OV 6 16| OV
7 17[ T 1 7 17

8 18| (+5V) 8 18| (+5V)
9[(+5V) f1o[ [ 1 9| (+5V) [19

10[ [ T[20] (+5V) 10 20[ (+5V)

NOTE
1 When an optical /O link cable is used for connection

between the NC and a spindle amplifier, the +5V signals
indicated in parentheses are used to feed power to the
optical I/O link adapter. Do not connect these signals when
an optical cable is not used. The signals in brackets ([ ])
are used when a position coder is used with an analog
spindle or when three or four serial spindles are used.

2 The upper connector specification of JA41 is used with the
LCD-mounted type i Series CNC. The lower connector
specification (in parentheses) is used with the stand—alone
type i Series CNC.

3 The second serial spindle is connected as a branch from the
spindle amplifier module.
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Cable connection

Connector JA41 Fr————"-" Connector JA7B
L
sout |2 : : A — s
L
*SOUT | 4 ! ! /\ L 2| *SIN
| L
CNC SIN |1 N 3| SOUT  spindle
i | ] amplifier
*SIN | 2 || L 4| *SOUT  module
12,14,16 | : i I12,14,16
| |
I .
| L
I
|| I

Ground plate  Ground plate

Recommended cable connector:

PCR—-E20FA (manufactured by Honda Tsushin Kogyo)
FI30-20S (manufactured by Hirose Electric)
FCN-247J020-G/E (manufactured by Fujitsu)
52622-2011 (manufactured by Molex Japan)

Recommended wire specification:
A66L—-0001-0284#10P (#28AWG x 10 pairs)

NOTE
1 In any of the following cases, make a connection via an

optical fiber cable by using an optical I/O link adapter:

® \When the cable is 20 m or longer

® \When the power magnetics cabinet containing a spindle
amplifier cannot be connected with the operator’s panel
cabinet containing a CNC control unit via a ground wire
with a cross—sectional area of 5.5 mm?2 or more

® \When the cable is subject to significant noise. For
example, when there is a strong electromagnetic noise
source such as a welding machine near the cable, or
when the cable runs in parallel with a power line or power
magnetics cable that can generate noise.

2 The recommended cable connector FI30-20S
(manufactured by Hirose Electric) cannot be used for the
stand-alone type i Series CNC and JA7B.
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6.1.2
Connecting One to
Four Serial Spindles

With the Series 16i and 18i, three or four serial spindles can be connected
using the seria spindle connector panel described below.

Serial spindle connector panel specification: A13B—0180-B001
Outside dimensions of the serial spindle connector panel

Theoutside dimensions of the serial spindle connector panel arethe same
as those for the optical 1/0 link adapter (A13B—0154-B001).

45

Vv

Connector for connection with a

[== |41t spindle amplifier

JA7A-2 (second channel)

(o]
© g
<*\\ Connector for connection with a
spindle amplifier
EI D JA7A-1 (first channel)
1 1
Connector for connection with the CNC
JA48 4-M3
~ F 7
(=P i ®

Conditions for installing the seria spindle connector panel

® Theserial spindleconnector panel doesnot havean enclosed structure.
So, install the serial spindle connector panel in an enclosed cabinet as
used for the CNC.

® Ground the case by using the case mounting screws of the seria
spindle connector panel.

® The seria spindle connector panel is light, so that it need not be
secured with screws. However, ensure that the serial spindle
connector panel does not contact other electrical circuits and thus
causeashort circuit. When securing the serial spindleconnector panel
to the cabinet, for example, attach an L—shaped metal fitting asshown
bel ow with acase mounting screw (M 3) of the serial spindle connector
panel.

L—shaped metal fitting

(=) /
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Connection diagram
(Connection diagram when only electrical cables are used)

Serial spindle
connector panel

SPM SPM
st DREKI™® DRI ™
JATA JATA
JATB JATB
IATA=2 EE ﬁK JATA EE ﬂK JATA
Interconnection cable 1 SPM SPM
Interconnection cable 2 Interconnection cable 2
(Connection diagram when optical cables are used)
Serial spindle
connec|tor panel
CNC _ JD1
o8t DI cone PI——
JA41 E K JA48 = Sdpé'ﬁf‘ér"”k
JATA-2 E& ﬁK ! CoP1 E&
S Optical
Interconnection cable 3 cable
Interconnection cable 4
SPM SPM
I cone™ PO DRE—AI™
Optical link JATA JATA
adapter <
JD1 JA7B ][ ][ JATB
ﬂK COP1 §||§ ﬂK JATA > > < < JA7A
SPM SPM
Interconnection cable 4 Interconnection cable 2
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(Cable connections when only electrical cables are used)
Cable connection between the CNC and serial spindle connector panel
(Interconnection cable 1)

CNC

(motherboard, sub—CPU board) Serial spindle connector panel
JA41
PCR-E20MDK-SL-A JA48
(PCR-EV20MDT) (PCR-E20MDT)
1| SINA |11 1] SINA [11
2 [*SINA [12] OV 2 |VSINA oV
3 [ SOUTA [13 ]D—DE 3[SouTA
4 [*SOUTA |14 oV 4 VSOUTA [14] ov
5 [[PCA] |15] SINB 5 5[ SouTs
6 | "PCA]|16] OV 6 16| ov
- [PCB 17| *SINB 7 T7[7S0UTH
8 | ["PCBI[18[ (+5V) 8 18] (+5V)
o[ (+5V) [19] SOUTE o [ (F5V) |I9] SINB
10[*SOUTB[20] (+5V) 10 *SINB [20] (+5V)

NOTE

1 When an optical cable is used for the connection between
the CNC and a spindle, the +5V signals indicated in
parentheses are used to feed power to the optical I/O link
adapter. Do not connect these signals when an optical
cable isnotused. The signals in brackets ([]) are used when
a position coder is used. These signals must not be used
together with the second channel of the serial spindle
interface.

2 The upper connector specification of JA41 is used with the
LCD-mounted type i Series CNC. The lower connector
specification (in parentheses) is used with the stand—alone
type i Series CNC.

3 The second and fourth serial spindles are connected as
branches from the spindle amplifier module.
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Cable connection

_____ |
SINA L i 2 |souta
“SINA |2 i ; **souTA
SOUTA {2 ; | > SINA
*SOUTA | | *SINA
SINB i? | | i? SOUTB
*SINB 7] : : 1o1*s0UTB
SOUTB 1 | | 13 SINB
SOUTB - *SINB
12 I ! 12 | oy
0V g | ' 142
OVIe ! | 16|
oV : | oV

j_' Shield - -
Ground plate—

Recommended cable connector:

PCR—-E20FA (manufactured by Honda Tsushin Kogyo)
FI30-20S (manufactured by Hirose Electric)
FCN-247J020-G/E (manufactured by Fujitsu)
52622-2011 (manufactured by Molex Japan)

Recommended cable specification: A02B-0236-K845
Recommended wire specification: A66L—-0001-0284#10P
(#28AWG x 10 pairs)

NOTE
1 When this cable is installed close to other cables such as a

power line, a shielded wire must be connected to the ground
plate. When the CNC is installed close to the serial spindle
connector panel, however, no connection to the ground
plate is necessary.

2 Therecommended cable connector FI30-20S (manufactured
by Hirose Electric) cannot be used for the stand—alone type
i Series CNC and JA48.
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Cableconnection between the serial spindle connector panel and aspindle
amplifier
(Interconnection cable 2)

Serial spindle connector panel o spindle amplifier module
JA7A-1, 2 JA7B
(PCR-E20MD) (PCR-EV20MDT)

1] SIN |11 1| SIN [11

2 [ >kSIN [12] OV 2 [ >kSIN [12] OV

3| SouT|13 [ [e1soutls

4 |*kSOUT|14] OV 4 |*kSOUT|14| OV

5 15 5 15|

6 16| OV 6 16| OV

7 17 7 17

3 18] (+5V) 8 18] (+5V)
9| (+5V) [19 9| (+5V)[19

10 20[ (+5V) 10 20] (+5V)

NOTE
When an optical cable is used for the connection between

the CNC and a spindle, the +5V signals indicated in
parentheses are used to feed power to the optical I/O link
adapter. Do not connect these signals when an optical
cable is not used.

Cable connection

_____

SIN | - B > sout

*SIN 3 i ; i *SOUT
SOUT 2 i | > SIN
*SOUT > ; | B *SIN

ov 14 I | 14 ov

oV T | | T oV

oV | JI oV

L — Shield —
N

Ground plate

Recommended wire specification:
A66L—-0001-0284#10P (#28AWG x 10 pairs)

NOTE
When this cable is installed close to other cables such as a

power line, a shielded wire needs to be connected to the
ground plate. When the serial spindle connector panel is
installed close to the spindle amplifier module, a connection
to the ground plate is unnecessary.
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(Cable connections when optical cables are used)
Cable connection between the CNC and serial spindle connector panel
(Interconnection cable 3)

CNC (motherboard,

sub—CPU board) Serial spindle connector panel

JA41

PCR-E20MDK-SL-A JA48

(PCR-EV20MDT) (PCR-E20MDT)

1| SINA |11 1| SINA |11
>KSINA[12| OV 2 [*kSINA 12| OV

é SOUTA [13] ]D—DI: 3 [ SOUTA 13

4 |xsoutA| 14] OV 4 [:xsouta14] OV

5 | [PCA] [15] SINB 5 15[SouTB

6 | [*kPCA][16] OV 6 16| OV

7 [ [PCB] [17]kSINB 7 17|*SoUTB

g | kPCB][18] +5V ) 18] +5V

9[+5V  [19] SOUTB 9| +5V [19] SINB

10|:ksouTs|20| +5V 10| *SINB [20[ +5V

NOTE
1 The signals in brackets ([ ]) are used when a position

coder is used. These signals must not be used together with
the second serial spindle interface.

2 The upper connector specification of JA41 is used with the
LCD-mounted type i Series CNC. The lower connector
specification (in parentheses) is used with the stand—alone
type i Series CNC.

3 The second and fourth serial spindles are connected as
branches from the spindle amplifier module.
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Cable connection

SINA l_ | 2
*SINA = | | ;
SOUTA 2 | ] >

*SOUTA - | | i

SINB | |
*SINB |2/ | ' 17
sovtglts s 1

*SOUTB | : i 5

*Viis I ! 18

Vo | : 20

VI i ! 12

oV i |

oy 114 I | 14

ov 116 ! | 16
L Shield —

Ground pIateJ—:

Recommended cable connector:

PCR—-E20FA (manufactured by Honda Tsushin Kogyo)
FI30-20S (manufactured by Hirose Electric)
FCN-247J020-G/E (manufactured by Fujitsu)
52622-2011 (manufactured by Molex Japan)

Recommended cable specification: A02B-0236-K847

SOUTA
*SOUTA
SINA
*SINA
SOUTB
*SOUTB
SINB
*SINB
+5V
+5V
+5V

ov

ov

ov

Recommended wire specification: A66L—-0001-0284#10P

(#28AWG x 10 pairs)

NOTE

1 When this cable is installed close to other cables such as a
power line, a shielded wire needs to be connected to the
ground plate. When the CNC is installed close to the serial
spindle connector panel, however, a connection to the
ground plate is unnecessary.

2 Therecommended cable connector FI30-20S (manufactured
by Hirose Electric) cannot be used for the stand—alone type
i Series CNC and JA48.
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(Cable connection between the seria spindle connector panel and an
optical 1/0O link adapter)
(Interconnection cable 4)

Serial spindle connector panel Optical I/0 link adapter
JATA-1, 2 JD1
(PCR-E20MD) (PCR-E20LMDT)
1] SIN 11 1] SIN 11

2 [ >kSIN |12 OV 2 [ >SIN [12] OV
3] SOUTI[13 -] [s]soutlis

4 |*kSOUT|14| 0V 4 |*kSOUT[14| OV
5 15 5 15

6 16| OV 6 16[ OV
7 17| 7 17

8 18] +5V 8 18] +5V
9| +5V 19 9] +5V_[19

10 20| +5V 10 20] 5V

Cable connection

_____

4
SIN - i 2 sout
*SIN |2 | | >-{rsouT

souT - i | = SIN

*SOUT | | *SIN
+5v |2 ! ' 9 15y
] ——)
+BV [ ' | T8V
ov 112 ! 12 8&

13 ! 13
14 ' | 14|
ov o i | ooV
| | el
ov 16 | ' 6lov

L cpialq -4
Shield
Ground pIateJ—

Recommended cable connector:

PCR—-E20FA (manufactured by Honda Tsushin Kogyo)
FCN-247J020-G/E (manufactured by Fujitsu)
52622-2011 (manufactured by Molex Japan)

Recommended wire specification: A66L—-0001-0284#10P
(#28AWG x 10 pairs)
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6.2
ANALOG SPINDLE
INTERFACE

CNC

JA40(Main board, Signal Name Description

Sub CPU board) SVC, ES Spindle command voltage
PCR-E20MDK-SL-A and common line
(PCR-EV20MDT) ENB1, ENB2 Spindle enable signal (Note 1)
1|(HDIO |11

2 [ (V) 12

3 13

4 14

5|ES 15

6 16

7 |SVvC 17

8 |ENB1 |18

9 |[ENB2 (19

10 20
CABLE CONNECTION ANALOG SPINDLE

SERVO UNIT OR
INVERTER
r—— -
svc |7 | ' DA2
— ENBl|g o .
ENB2 |g j SHIELD
GROUNDING PLATE

RECOMMENDED CABLE-SIDE CONNECTOR
PCR—-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)
FCN—247J020-G/E (Fuijitsu, Ltd.)

52622-2011 (Molex Japan Co., Ltd.)
RECOMMENDED CABLE SPECIFICATION:
A66L—-0001-0284#10P (#28AWG x 10 pairs)

NOTE

1 Signals ENB1 and 2 turn on when the spindle command
voltage is effective. These signhals are used when the
FANUC Analog Spindle Servo Unit is used.

2 The analog output ratings are as follows:

Output voltage: +10V
Output current: 2 mA (maximum)
Output impedance: 100 ohms

3 The parenthesized signals are used for the high—speed skip
function (HDI).

4 The upper connector specification of JA40 is used with the
LCD-mounted type i Series CNC. The lower connector
specification (in parentheses) is used with the stand—alone
type i Series CNC.

5 Therecommended cable connector FI30-20S (manufactured
by Hirose Electric) cannot be used for the stand—alone type
i Series CNC.
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6.3

POSITION CODER CNC

INTERFACE JA41(Main board, Signal Name Description
Sub CPU board) *ksC Position coder phase C signals
(PCR—E20MDK-SL-A) - — -
¢ y Ti PA, *kKPA Position coder phase A signals
2[( ) |12[ oV PB, *PB Position coder phase A signals
3|( ) |13 SOUT, skSOUT| Serial spindle signals (Note)
41( ) |14 ov SIN, kSIN
5 [PA 15| sC
6 |>kPA 16| OV
7 |PB 17| *kSC
8 |*kPB 18| +5V
9 |+5V 19| ( )
10| ( ) [20] +5V

one POSITION CODER
5 o |
PA 2 | : A (PA)
kPA |2 : i N (*kPA)
PB 5 | : C (PB)
kPB [ | i R (kPB)
SC 2 : ; B (kP2)
*SC 51820 | | P (%P2)
V21416 | i H
ov ! K
j— SHIELD -
GROUNDING
PLATE

RECOMMENDED CABLE-SIDE CONNECTOR
PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)
FCN—247J020-G/E (Fuijitsu, Ltd.)

52622-2011 (Molex Japan Co., Ltd.)
RECOMMENDED CABLE SPECIFICATION:
A66L—-0001-0286 (#20AWG X 6 + #24AWG X 3),
MAX. LENGTH 20 m

NOTE
1 Signals SIN, *SIN, SOUT and *kSOUT are for a serial

spindle. These signals are not used for an analog spindle.

2 As the connector on the cable side, the solder—type 15—pin
connector (FI40B-2015S, or conventional FI40-2015S)
manufactured by Hirose Electric cannot be used.

3 The upper connector specification of JA41 is used with the
LCD-mounted type i Series CNC. The lower connector
specification (in parentheses) is used with the stand—alone
type i Series CNC.

4 The recommended cable connector FI30-20S (manufactured
by Hirose Electric) cannot be used for the stand—alone type
i Series CNC.
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7.1
CONNECTIONTO
THE SERVO
AMPLIFIERS

%hggjl

Control unit

o

l_<_|l_ 1

F [ _II_T_I
[°]
[¢]

S

o o

COP10A—1 \_ COP10A-2

o9

I o] Il o] I

[ Ao | | [ FANUO |
—— ——
o | =
o 8
B [

.

COP10B

This figure is an example of connecting .
to an i Series CNC with a LCD—mounted Connection of FSSB
type panel.
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7.1.1
General

This chapter describes how to connect the servo unitsto thei seriesCNC.
For details of the connection of the Servo amplifier ai series, refer to the
Servo Amplifier ai series descriptions (B—65282EN).

7.1.2
Interface to the Servo
Amplifiers

7.1.2.1

Interface to the servo
amplifiers

Control unit

Servo amplifier modules

COP10A ]D—D[ COP10B
—

|: COP10A

_E”: COP10B

Optical fiber cable
P —D[ COP10A

16i/160i/160is: Maximum 8 axes
18i/180i/180is: Maximum 6 axes _DI: COP10B

21i/210i/210is: Maximum 4 axes
,—D[ COP10A

-, |_[||: COP10B
Cable Length Restriction I:

Within 100 m between units COP10A
Total length within 500 m

The connection between the CNC control unit and the servo amplifiers
should use only one optica fiber cable, regardiess of the number of
controlled axes. See APPENDIX D for detailson the optical fiber cable.

In the contral unit, the COP10A connector is placed on the servo card
installed on the main board. When a sub—CPU card is used, COP10A is
placed on the servo card installed on the sub—CPU board as well.

7.1.2.2

Interfacing with servo
amplifiers

(for high—speed HRV
function)

The high—speed HRV function works not only for the set axesbut also for
al axes connected to the same FSSB line. It is necessary to consider
connections with the FSSB line depending on the axesto be used. Some
servo amplifiers do not support the high—-speed HRV function. Any of
such servo amplifiers cannot be connected to the FSSB line.

Becauseit is necessary to use combinations of the first and second axes,
the third and fourth axes, the fifth and six axes, and seventh and eighth
axes as paired axes, the axes in each combination must be connected to
the same FSSB line. To put another way, the first axis cannot be
connected to FSSB—1 if the second axis is connected to FSSB-2.



B—63523EN/03 7. SERVO INTERFACE

Control unit Servo amplifier module

cop10A-1 [][] [[] corios

—|:||: COP10A

—|:||: COP10B
—{][] copioa

cop10A-2 ||[[F——

Up to 8 axes for the 16i/160i/160is ][] cor1oB
Up to 6 axes for the 18i/180i/180is
Up to 4 axes for the 21i/210i/210is —{ ][] copioa

][] cor1oB
—{ ][] copioa

Cable length limit

Within 100m between units Separate
Within 500m in total detector module
][] copr1ioB
|: COP10A

Servo amplifier module

][] cop1os
—{ ][] cop10A
Four axes and one separate detec- _D COP108
tor can be connected to the FSSB _|:| COP10A
line that uses the high-speed HRV
function.
In this case (with 5 slaves), the sep- —D COP10B
arate detector must be placed at
the last stage. _D COP10A
][] cop1oB
—{ ][] cop10A
Separate
detector module
_|:| COP10B
COP10A
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7.1.3

Separate Detector
Interface

Servo amplifier module

I Lol I

Separate detector in-
terface unit

sout |y

Jim CP11A SAVDC
jJFIOI

JF 102
JE103
JE 104

L

T

|

(),
.

COP 10B

Control unit or
the previous—stage servo
amplifier module

COP 0B

COP I OA

IvIv]® &I

I Y [0)

Linear scale

This figure is an example of connecting the 1/O Link to
an i Series CNC with a LCD—mounted type panel.
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CNC

Servo card

COP10A

Servo amplifier module

Optical fiber cable

0 [ copios
—1[] cop10a

|
|
DC24V e[| CP1IA JF103 [] =] Linearscale axis3 |
|

Flat cable

Optical fiber cable

][] copios
|—[I[ COP10A

|—D |: COP10B

—][] corioB JF101  [][J==] Linear scale axis 1

{1[] cop1oa

Up to 8 axes with 16i/160i/160is

Up to 6 axes with 18i/180i/180is

Up to 4 axes with 21i/210i/210is
Separate detector interface unit 1

0[] copioA JF102 [][J=— Linear scale axis 2

JF104 [] [ Linear scale axis 4

[] cNF1 JAGA T1[F=— Battery for absolute
separate detector

Separate detector interface unit 2
(This can not be used in the Series 21i/210i/210is.)

[] cNF2 JF105 [] [} Linear scale axis5 |
JF106 [] [J=| Linear scale axis 6 |
JF107 [] [ Linear scale axis 7 |

|

JF108 [] [} Linear scale axis 8

When a separate pulse coder or linear scale is used, a separate detector
interface unit, as shown above, is required. The separate detector
interface unit should be connected to the CNC control unit through an
optical fiber cable, as one of the units on the servo interface (FSSB).
Although the above figure shows the separate detector interface
connected in the final stage of the FSSB line, it can also be connected, at
the nearest location, to the CNC control unit. Or, it can be installed
between two servo amplifier modules.

When the separate detector interface unit is connected to the FSSB line
that uses the high—speed HRV function, however, it must be at the last
stage if five daves are involved.
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7.1.4

Separate Detector
Interface Unit
Specification

Usually, the separate detector corresponding to a servo motor for each of
thefirst to eighth axesis connected to each of separate detector interfaces
JF101 to JF108. If necessary, the controlled axis numbers corresponding
to JF101 to JF108 can bechanged. For example, when separate detectors
areto beused only for the second, fourth, sixth, and eighth controlled axes
in the above figure, JF101 to JF104 of the basic interface unit can be
assigned to these controlled axes, thus eliminating the need to use an
expansion unit. Theinterface unit canfeed 0.35A (5V) to each separate

detector.

Item Specification

Power supply capacity Voltage 24 VDC £10%
Current 0.9 A (basic unit only)
1.5 A (basic unit + expansion unit)

Ordering information A02B-0236—-C203 (basic)
A02B-0236—C204 (expansion)

Method of installation An interface unit can be installed by using screws
or a DIN rail.

7.1.5

Connection of Power

Supply

Power to the separate detector interface unit should be supplied from an

external 24 V DC power supply.

Separate detector interface unit External power supply

CP11A
1 +24V

24V DC regulated
2 ov :| '— power supply
3 24V DC +£10%

Cable

CP11A
AMP JAPAN
1-178288-3 (Housing)

1-175218-5 (Contact) External power

supply
Select a connector that
+24V (1) matches the pin layout
oV (2) of the external power
supply.

Recommended cable specification: A02B—0124-K830 (5 m)
(The external power supply end of the cable is provided with M3 crimp
terminals.)

The24V DCinput to CP11A can beoutput at CP11B for usein branching.
The connection of CP11B isidentical to that of CP11A. In thiscase, the
power supplied to CP11A should be equal to the sum of therating of the

separate detector interface unit and that of the units after CP11B.
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7.1.6

Linear Scale Interface Separate detector interface unit

Linear scale
JF101to JF108

(PCR-EV20MDT)

1| PcA |11 |:| D
2| *PCA |12| oV :| [
3| PCB |13
4| *PCB |14| oV
5| PCZ |15
6| *PCZ |16| OV
+6V and REQ are for separate
7| (6Vv) |17
absolute pulse coders.
8 | (REQ) |18| +5V
9| +5vV |19
10 20| +5v
Cable wiring
1 : .
PCA . PCA
*PCA 2 . - *PCA
PCB . PCB
*PCB g ) ’ *PCB
PCZ : : PCz
*PCZ S : ; *PCZ
+5V ’ : +5V
1 . )
+5V 22 | ! +5V
+5V : : +5V
12 : |
oV » T . oV
ov : ov
16 ! !
ov : ov
L sHiELD
GROUNDING PLATE

RECOMMENDED CABLE MATERIAL

AG6L-0001-0286 (#20AWG X 6 + #24AWG X 3—pair)

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

FI40B-2015S (Hirose Electric)

NOTE
The +5V signals above can be used to feed power to the

linear scales. The supply current per linear scale is 0.35 A
maximum.

Minimum tolerance to 5 V: 4.95 V for main unit and 4.9 V
for expanded section
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7.1.7
Stand-alone Type
Pulse Coder Interface

® For absolute detector

Separate detector interface unit

JF101to JF108 Stand—alone type detector
(PCR-EV20MDT) Pulse coder
1l PCA |1 MS3102A-22—-14P)
2| *PCA |12| oV ( e
3| pcB |13 A| PCA |B| *PCA|C| PCB|D| *PCB
4| *PCB |14| oV E| PCZ |F| *PCZ|G H
5| Pcz |15 :||:|—|:||: J K L| +5v (M| oV
6| *PCZ |16| OV N| SHLD|P R S| REQ
7| +ev |17 T| +6VA|U| OvVA |V
8| REQ |18| +5V
9| +5v |19
10 20| +5V
b MS3106B22-14S
Cable wiring
1 . . A
PCA : ! PCA
2 , X B
*PCA ; . *PCA
3 . . C
PCB : ; PCB
4 ! l D
*PCB s ; = *PCB
PCZ : : PCz
6 . X F
*PCZ ; : *PCZ
7 . X T
+6V . ; +6VA
8 - . S
REQ . : REQ
+5V [— : :
18 ' f
+5V : ,
20 ' ' l
+5V " ® +5V
ov 12 ! . M ov
14 ! '
ov— X :
1 ! . u
ov 6 T 7 N OVA
G o SHLD
L SHIELD (Shield)

52622—2011 (Molex)

GROUNDING PLATE
RECOMMENDED CABLE MATERIAL
AG6L—0001-0286 (#20AWG X 6 + #24AWG X 3—pair)

Recommended connectors:
PCR—-E20FA (Honda Tsushin Kogyo)
FI30-20S (Hirose Electric)
FCN—247J020-G/E (Fuijitsu)

F140B—2015S (Hirose Electric)

NOTE

The +5V signals above can be used to feed power to linear
The supply current per linear scale is 0.35 A

scales.

maximum.

Minimum tolerance to 5 V: 4.95 V for main unit and 4.9 V
for expanded section
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(Parallel interface)

® For incremental detector

Separate detector interface unit Stand-alone type detector
JF101to JF108
Pulse coder
(PCR-EV20MDT) (MS3102A—20—29P)
1| PCA |1
2| *PCA |12 ov
3| PCB |13 A| PCA |B| PCB |C| +5V |D| *PCA
4| *PCB |14 ov |:| |:| E| *PCB |F| PCZ |G| *PCZ |H| SHLD
5| PCz |15 :| [ J| +5V | K| 45V |L M
6| *PCZ |16 ov N| OV |P| OV |R S
7| +6v |17 T| ov
8| REQ |18 +5V
9| +5V |19
10 20 +5V MS3106B20-29SW
REQ is not used.
Cable wiring
1 o . A
PCA : : PCA
2 . : D
*PCA T B *PCA
3 ) , B
PCB T ; PCB
4 ! l E
*PCB : *PCB
5 ! ' =
PCZ : ; PCz
6 ! , G
*PCZ . . *PCZ
9 - : c
+5V : +5V
+5V ;3 ; : : oV
+5V : : +5V
ov |22 ' : N fov
14 ' | P
ov ; ov
1 . ' T
ov |22 : ; v ov
: ° SHLD
' ! (Shield)

1 “sHiELD
GROUNDING PLATE

RECOMMENDED CABLE MATERIAL
AG6L—0001-0286 (#20AWG X 6 + #24AWG X 3—pair)

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

FI40B-2015S (Hirose Electric)

NOTE
The +5V signals above can be used to feed power to linear

scales. The supply current per linear scale is 0.35 A
maximum.

Minimum tolerance to 5 V: 4.95 V for main unit and 4.9 V
for expanded section
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(Serial interface)

Separate detector interface unit Separate detector
JF101AJF108 Pulse coder
(PCR-EV20MDT)
1 sb |1 A| sSD |B c D| *SD
2| %ksD |12| ov E F| REQ |G| REQ |H| SHLD
3 13 1B AREAR M
4 14| ov N| oV |P R| +6VA |S| OVA
5| REQ |15 T| ov
6 | 5kREQ | 16| OV
7| +6v |17
8 18| +5V
) v |19 MS3106B20-29SW
10 20| +5V
Cable connection
1 . . A
SD ; : SD
2 ] :
kSD ; . vSD
5 ! ' F
REQ : : REQ
. X G
*kREQ T ; R *REQ
+6V : Z +6VA
1 l : J
+5V 8 . : +5V
20 ' ' K
+5V - +5V
ov 12 : . N ov
14 X ' T
ov . ; ov
1 ' 1
ov 6 T 7 3 OVA
e ° (Shield)
1 (shield)

Recommended cable:

Ground plate

A66L—-0001-0266 (#20AWG x 6 + #24AWG X 3 pairs)

Recommended connector:
PCR—-E20FA (Honda Tsushin Kogyo)
FI30—20S (Hirose Electric)
FCN—247J020-G/E (Fuijitsu)
52622-2011 (Molex Japan)
F140B—2015S (Hirose Electric)

NOTE

1 The +5V signals above can be used to feed power to linear

The supply current per linear scale is 0.35 A
maximum.
Minimum tolerance to 5 V: 4.95 V for main unit and 4.9 V
for expanded section

2 When the FS21i/FS210i is using the 9090 or 9096 series
servo software, the serial interface cannot be used.

scales.
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7.1.8
Input Signal
Requirements

The standard of the feedback signal from the additional detector is as
shown below.

(1) A and B phase signal input

Thisis amethod to input position information by the mutual 90 degree
phase dlip of A and B phase signals.

Detection of the position is performed with the statein which the B phase
isleading 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 [
B phase signal S I R

Shiftin plus direction

A phase signal 1T
B phase signal [

Shift in minus direction

(2) Phase difference and minimum repeat frequency

A

PCA/*PCA
P

*PCA/PCA B

B
PCB/*PCB ——
*PCB/PCB
Td Td Td
ST

(3) Z phase signal input

For the Z phase signal (1 rotation signal), asignal width of morethan 1/4
frequency of the A phase or B phase signalsis necessary.

1

Tw

<>

Z phase signal

Tw= 1/4 frequency of A phase or B phase
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Time requirements Requirements for the signals at the input pins of input connectors JF101
to JF104.

TD = 0.15 pusec

The signalsfor these connectors are differential input signalswith 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 is0.15 us. The period and pulse
width of the signals must be long enough to satisfy the above
reguirements.

Receiver circuit

The same circuit is used
for B—phase signals
(PCB and *PCB) and
one—rotation signals

PCA
A-phase
signal

*PCA
(PCZ and *PC2).

Relationship between If the separate pulse coder rotates in the opposite direction to that of the
the direction of rotation servo motor, reconnect the interface cable of the separate pulse coder as
of the servo motor and described below.

that of the separate (1) Exchange signal PCA with signal PCB.

pulse coder (2) Exchange signal *PCA with signal *PCB.

— 158 —



B—63523EN/03 7. SERVO INTERFACE

7.1.9 Separate detector interface unit

Connection of Battery
for Separate Absolute

Detector
' IR
[ SDU1 :p
'ﬁj
CP11B [\

JALA )

CNF1

CoP cop
10A 10B

Absolute pulse coder battery case
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Separate detector interface unit Battery case

JA4A
(PCR—EV20MDT)
01 11 (M3 terminal)
02 12 "
osjov._ |13 D DF—o0 Y,
04 14
05 15
06 16
07| +6V 17
08 18
09 19
10 20

CABLE CONNECTION
JA4A Battery case

+6V ; * +6v
oV ~ |ov

RECOMMENDED CABLE MATERIAL.:
=0.2 mm?2 (7/0.18)

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

NOTE
The battery for the separate absolute detector is required

only when the separate absolute detector is used. When an
absolute pulse coder with built—in motor is used, it is
powered by the built—in battery of the amplifier, such that the
battery for the separate absolute detector is not required.
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7.1.10 A flat cable is used to make a connection between the basic unit and
Connection Between expansion unit as shown below.
the Basic Unit and A flat cable not longer than 100 mm must be used.
ExpanS|0n Unit Units viewed from top
Basic unit Expansion unit
Mounting
5 : surface
1T O T =D
CNF| CNF2
1) E//"
1)
1)
1) Marking
18]
= i
1)
D || = L |
t 1
ﬁ\\ = L ¥ mark
V¥ mark ——
T O [ = |
B D ; D
N ( 2 “
%_I_I_,? %—l—l—f?

Place an order on a flat cable together with separate detector interface
units.
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7.1.11 Connector locations on the basic unit

Connector Locations CPiin
CP118B

] b
I j-—dFI[)I
] <— JF1D2
I <— JF103
[l ~— JF104
I < JAA4A

P

COP10A COP1DB
Connector locations on the expansion unit
CNF2
)]
E:tg-. o TE-J:
|: j<—;JF|05
i o <— JF 106
NANNANNNNAN ~— JF107
l; -— JF108
O
o — o b
D

For the outside dimensions, see Appendix A.
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7.1.12
Installation

1) Noteson installation

(1) Use an interface unit in a completely enclosed cabinet.

(2) Install an interface unit on avertical surface, and provide a space
of 100 mm above and below the unit. Below an interface unit, do
not place equipment that generates alarge amount of heat.

(3) When using a basic unit and expansion unit, place the units as

shown below so that the flat cable connecting the units does not
block the vent holes. A flat cable not longer than 100 mm must be

used.

Vent holes Flat cable

Basic unit

D

Expansion unit

2) Installation using screws

Basic unit —4 Expansion unit

T Ty
r yanl |
e/ i
| o 1
| ) | )
| f | f
I ! I !
| ' | '
I ! I I
I < : I :
: ® | : |
I ! I !
| ' | '
I ! I I
I ! I !
| : | :
1L |
Lfy—m———b { —‘:ﬂ———’b

70~80

When using both a basic unit and expansion unit, install the units as
shown above, with the mounting holes horizontally separated by 70

to 80 mm.
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7.1.13

Notes on Installing a
Separate Detector
Interface Unit

CAUTION

To install/remove the unit, a screwdriver must be inserted
obliquely. So, 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 70

H \UQDUDUUUU!!U !H

f

L=

=’
Lo,

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 rall

DIN rail

Removing
the unit from s = o e
the DIN rail [;] r[][][]r[]EUIUU \

10
1]

—— |
Juutuyuuuuoooooos [/ DIN rail

1T

L

4

C

C

(

(

(

(
°J

Installing the unit:
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. Removetheunit by pulling the lower end of the unit towards you.

CAUTION
When removing the unit, 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.
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7.1.14 The servo check connectors used with the i Series (MODEL B) are not

; compatiblewith thei Series(MODEL A). So, to connect the servo check
Connecting the Servo boarro)l (board unit: A16B—1((300—0320) or interface board for automatic
Check Adapter adjustment (board unit: A16B—2300-0170 or A20B—2002-0810, Unit:
A06B—-6057-H620 or A06B—-6057-H630) withthe i Series, anew servo
check adapter (board unit: A20B-1007-0790) and specia cable
(A660-2042—-T237#100R0) arerequired. (The ordering information for
the servo check adapter and cable is A02B-0281-K822.)

Examples of connection
When the servo check board is used

Connect TEST0-3 with CN2 of the servo check board via the currently

used flat cable.
TESTn
CA69 CNO i 00 [
[
000 10
CNC Servo check adapter Servo check board

When the interface board for automatic adjustment is used

A) Connect TEST0-3 with CIN1/2 of the interface board for automatic
adjustment via a currently used flat cable.

TESTn —
cas mojﬂm[ 7 oms
“NO_|
i 00 [ [] cin2
CNC Servo check adapter Interface board for
automatic adjustment

B) Connect TESTA/B with CIN3 of the interface board for automatic
adjustment via a straight cable (such as A660-2042—TQQ7#*****),

TESTx
CAB9 CNO i 00 [
O
i 0o o N cns
CNC Servo check adapter Interface board for
automatic adjustment
NOTE
In any case, use the special cable (A660-2042—-T237) to
connect CNO with CA69 on the mother board of the CNC.
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Axis signal output

TESTO 1/2 TESTA 1/2/3/4
TEST1 3/4 TESTB 5/6/7/8
TEST2 5/6
TEST3 7/8

(*1) The correspondence between the controlled axis numbers and servo
axis numbers depends on the setting of parameter No. 1023.

Connector locations

Servo check adapter for the i Series
A20B-1007-0790
CNO NC side
Axis5/6 —[ TEST2 | [ TESTO |&—— Axis1/2
Axis7/8 —{ TEST3 | [ TEST1 l—— Axis3/4
AxesSt08—>| TESTB | | TESTA |<— Axes 1to 4
Pin diagram
CNO TESTO-3 TESTA/TESTB
1 |GND 11 | GND Al| +5V B1[ GND 1 |GND 11 | GND
2 | CLKXO 12| CLKX1 A2[ CLKXn B2[ GND 2 | CLKXO0/2 | 12| CLKX1/3
3 | GND 13| GND A3| FSXn B3| GND 3 | GND 13| GND
4 | FSX0 14| FSX1 A4| DXn B4 GND 4 | FSX0/2 14 | FSX1/3
5 |DX2 15| DX3 A5 B5| +5V 5 | GND 15| GND
6 |DXO0 16| DX1 A6 B6| +15V 6 |[DX0/2 16 | DX1/3
7 | CLKX2 17 A7 B7(-15V 7 17|-15V
8 | FSX2 18| FSX3 A8 B8 GND 8 18| +5V
9 | CLKX3 19| +24V 9 19| +15V
10| +24V 20 10 20| +5V
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8 CNC DISPLAY UNIT WITH PC FUNCTIONS
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8. CNC DISPLAY UNIT WITH PC FUNCTIONS

8.1
OVERVIEW

8.2
CAUTIONS

The CNC display unit with PC functions is on an IBM PC compatible
panel computer. Connecting the CNC display unit with PC functions to
ani Series CNC system viaa high—speed optical fiber (high—speed serial
bus) provides the system with personal computer functions.

® Thecopyright of Windows 2000 and other software provided with the
CNC display unit with PC functions is owned by Microsoft
Corporation (USA), NeoMagic Inc., Phoenix Technologies Ltd., PFU
Co.,Ltd, and FANUC LTD.

® No part of the software described above, or its manuals, may be used
or reproduced without permission.

® No part of the software described above, or its manuals, may be sold
independently of the CNC display unit with PC functions.

® The software described above, and its manual, must be used under the
conditions described in the attached license agreement.

® The use of the CNC incorporating the CNC display unit with PC
functions shall imply that the user agrees to the conditions of the
license agreement described above.

*Windows2000 is aregistered trademark of Microsoft corporation, USA

*Company name and product name mentions in this manual are

(registered) trademark of each company.

NOTE
1 If an operation error or mishap occurs, the data on the hard

disk may be lost, even if all the installation conditions are
satisfied. Therefore, always maintain a backup copy of the
data on the hard disk in case the stored data is lost or
damaged.

Especially, the power—off on accessing the hard disk must
not be done because that possibility is very high. Please
concern for the end—users.

2 Be sure to finish the OS and the applications through the
proper operation of shutdown before turning the power off.
Without the above—-mentioned operation, there is no
assurance of the following action. At worst, the command of
initializing the HDD will not work.
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8.3
CONNECTION

Connection with the CNC display unit with PC functions

. FA
Control CN.C cﬁsplay typewriter—
unit unit WIFh PC [€&—— style
functions keyboard
24VDC
A 50 cm (approximate
length) flat cable for soft
keys is provided with the
CNC display unit with PC
functions.
MDI
Unit
CK2
JD45 CK1

Either an FA typewriter—style keyboard or an MDI unit can be connected.
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8.4

GENERAL
CONNECTION
DIAGRAMS

8.4.1

CNC Display Unit with
PC Functions Having
Neither Soft Keys nor a
Touch Panel
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CNC Control Unit

POWER SUPPLY

HSSB I/F BOARD
HSSB(COP?)

L1

THE OTHER PCB
MDI(JA2)

T B R ) O]

CNC display unit with PC functions

PCMCIA
CARD

COLOR LCD PANEL

PCMCIACARD SLOT

HDD FAN (CN7)
(CNH3)
HDD POWER (CN2B)

HSSB (COP7)
+24V INPUT (CP5)

KEY BOARD (CD32A)
MOUSE (CD32B)

232-1(JD33)
232-2(JD46)
CENTRO (JD9)
FDD (CD34)

FDD POWER (CN2)

PCISLOT 1 (CNP1)

PCI SLOT 2 (CNP2)

: Optical link Module & Cable

: AMP(Dynamic)
:AMP(mini-DIN6pins)

: HONDA TSUSHIN (PCR 20pins)

: HIROSE DENKI(Flat Cable34pins)
: HIROSE DENKI(Flat Cable40pins)

PCI EXTENSION BOARD

PCI EXTENSION BOARD

*1 These devices can be used only during application development. These cannot be installed in the control unit.
*2 A 3.5"HDD unit with a FAN unit must be mounted on the backside of a FA Full Keyboard.

: AMP(EI Series 4pins)
: molex (5046—NA 3pin)
: Others
POWER SUPPLY (+24VDC)
'g \_l FAN UNIT
I 3.5"HDD
Unit
*2
*1
FA FULL
|:| |:|— keysoarp H MOUSE
B / *
I:I—I— L FULL KEYBOARD
H L
~ / %
N ! | mouse
oG Serial port 1 M POWER
:| D _ L :| SUPPLY
:| D Serial port 2
] D USB port 1, 2 _[ /o :| 282/;?
E_E FLOPPY *1 POWER
USB
E DISK —[ :| SUPPLY
1—3 DRIVE
*
14[ PRINTER :| zgﬁﬁi
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8.4.2

CNC Display Unit with PC
Functions Having Soft
Keys but No Touch Panel

CNC Control Unit : Optical link Module & Cable

: AMP(Dynamic)
POWER SUPPLY

:AMP(mini—DIN6pins)

HSSB I/F BOARD

HSSB(COP?7) [] |:|

THE OTHER PCB
MDI(JA2) g

: HONDA TSUSHIN (PCR 20pins)

: HIROSE DENKI(Flat Cable34pins)

: HIROSE DENKI(Flat Cable40pins)

: AMP(EI Series 4pins)

: molex (5046—NA 3pin)

I G R D ) TP ]

: Others
POWER SUPPLY (+24VDC)
CNC display unit with PC functions Separate MDI
]
Soft-Key ] (CNK1)
HDD FAN (CN7) B Fi— ] cnk2)
r
cnhz) K K 1l  35HDD "2
Hop PoweR (cN2B) ] |} | unit
[ FANUNIT
o Hsse(cop?) [ [ F—
2
2 +24v INPUT (cP5) H B
[a)]
S li*l FULL KEYBOARD
% | kevBOARD(CD32a) [1 [
= *
1
3 MOUSE (CD32B) [] [ MOUSE
ial port 1
232-1(0p33) ] fJ—empor [ wo [J[}POWER
- Serial port 2 SUPPLY
232-2 (JD46) :| D
USB port1, 2 _| 110 POWER
CENTRO (JD9) :| D :| SUPPLY
FLOPPY *1
Foocos) B DISK —] vse (][I ggﬁﬁs
FDD POWER (CN2) I H DRIVE
*1
- PRINTER [] [}~ POWER
o SUPPLY
2 PCI SLOT 1 (CNP1) PCI EXTENSION BOARD
a4
PCMCIA <
CARD <
(@]
3 PCI SLOT 2 (CNP2) PCI EXTENSION BOARD
o

*1 These devices can be used only during application development. These cannot be installed in the control unit.
*2 A 3.5"HDD unit with a FAN unit must be mounted on the backside of a MDI.
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8.4.3
CNC Display Unit with PC
Functions Having a Touch
Panel but No Soft Key

Touch—Panel

CNC Control

POWER SUPPLY

HSSB I/F BOARD
HSSB(COP?)

L

THE OTHER PCB
MDI(JA2)

Separate MDI

1)

(CNK1) [

CNC display unit with PC functions

PCMCIA
CARD

*1

*2
*3

COLOR LCD PANEL

PCMCIACARD SLOT

HDD FAN (CN7)

(CNH3)

HDD POWER (CN2B)

HssB (cop7)[

+24V INPUT (CP5)

KEY BOARD (CD32A)
MOUSE (CD32B)

232-1(JD33)
232-2 (JD46)
CENTRO (JD9)
FDD (CD34)

FDD POWER (CN2)

PCISLOT 1 (CNP1)

PCISLOT 2 (CNP2)

ot

[

8

2
i

E);

R B ] 0[]

: Optical link Module & Cable

: AMP(Dynamic)
:AMP(mini—DIN6pins)

: HONDA TSUSHIN (PCR 20pins)

: HIROSE DENKI(Flat Cable34pins)
: HIROSE DENKI(Flat Cable40pins)
: AMP(EI Series 4pins)

: molex (5046—NA 3pin)

: Others
POWER SUPPLY (+24VDC)
2 |_| FAN UNIT
i 3.5"HDD
Unit
*1 *
FAFULL
[ KEYBOARD |J 1] MOUSE
_/ *2
FULL KEYBOARD
— *
MOUSE
Serial port 1 (*3)
D Serial port 2 [] 110 :| D POWER
USB port 1, 2 4 SUPPLY
*2 POWER
B—F | reorpy o I i SUPPLY
DISK
*
B—a20 orve 21 priTer [][J- POWER

PCI EXTENSION BOARD

PCI EXTENSION BOARD

SUPPLY

Either Separate MDI or FA Full Keyboard is usable. Both cannot be used simultaneously. A 3.5"HDD unit with a FAN unit
must be mounted on the backside of a FA Full Keyboard or a MDI.
These devices can be used only during application development. These cannot be installed in the control unit.
RS232-C channel 1 is not usable because it is used by the Touch—Panel.
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8.4.4

CNC Display Unit with PC
Functions Having a Touch
Panel and Soft Key

CNC Control Unit

D— : Optical link Module & Cable
E‘ : AMP(Dynamic)
= : AMP(mini-DIN6pins)

POWER SUPPLY

HSSB I/F BOARD

HSSB(COP?7) [] |:|

THE OTHER PCB

: HONDA TSUSHIN (PCR 20pins)

: HIROSE DENKI(Flat Cable34pins)

: HIROSE DENKI(Flat Cable40pins)

7 9 B

MDI(JA2)
: AMP(EI Series 4pins)
: molex (5046—NA 3pin)
: Others
POWER SUPPLY (+24VDC)
CNC display unit with PC functions Stand—alone MDI
Soft-Key 2 (CNK2)
HDD FAN (CN7) F§ FF— L (CNK2)
cnH3) R B :j 3.5”HDD *2
HoD PoweR (cNz8) ] Unit
| FAN UNIT
HssB (cor?) [ | [ F—
i
3 z +24v INPUT (cP5) B B
g 5 *1
o 9 " FULL KEYBOARD
S T KEY BOARD (CD32A) [ [}
= o .
o) MOUSE (CD32B) [] [ 11 mouse
O
232-1(JD33) | Serial port1(*3)
= 1 Serial port 2 I POWER
232-2(Jp46) [ [ /o
apso) ] [ USB port 1, 2 H ] SUPPLY
CENTRO (JD9) [ | i
:| D i[ USB :| POWER
FDD (CD34) EE—E FLOPPY SUPPLY
] DISK
*]
FobPOWER (CN2) [} I—1 DRIVE PRINTER [] POWER
5 SUPPLY
-
"
?( PCI SLOT 1 (CNP1) PCI EXTENSION BOARD
PCMCIA 2
CARD o
5
a PCI SLOT 2 (CNP2) PCI EXTENSION BOARD

*1 These devices can be used only during application development. These cannot be installed in the control unit.
*2 A 3.5"HDD unit with a FAN unit must be mounted on the backside of a MDI.
*3 RS232-C channel 1 is not usable because it is used by the Touch—Panel.
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8.5
SPECIFICATIONS

85.1
Installation
Environmental
Conditions

When CNC display unit with PC functions is used, the following
environmental conditions (as measured top of the CNC display unit with
PC functionsinside the cabinet) must be ensured for the CNC display unit
with PC functions unit installation.

Ambienttemperature Operating :+5t0+45°C
Non—operating : — 20 to +60°C

Changeintemperature Up to 20 °C/hour

Ambientrelative humidity Standard :10to 75% (non—condensing)
Short—term : 10 to 90% (non—condensing)
(within one month)

Vibration Operating :Upto 0.5G
Non-operating : Up to 1.0G

Environment Installed in a hermetically sealed cabinet

Altitude Operating :—60mto 1000m

Non—operating : —60m to 12000m

*1 Ambient temperature during operation :
The temperature sensor on the CNC display unit with PC functions
PCB monitors whether the temperature is within the specified range.

1) If thetemperature at power—on is beyond the allowabl e range only

CNC/PMC is started. After that if the temperature becomes to
within the allowable range, CNC display unit with PC functions
automaticaly starts.
This function is disable when Option for Non—Connecting with
CNC is ordered. CNC display unit with PC functions starts up
irrespective of the temperature. Therefore, the temperature around
CNC display unit with PC functions should be watched by the
other method.

2) If the temperature drifts out of the alowable range after normal
activation, an error occurs when the hard disk is next accessed.
*2 Vibration :
The CNC display unit with PC functions unit and built—in hard disk
drive may suffer resonance at certain frequencies. Careful checkingis

required on the CNC display unit with PC functions unit has been
mounted on a machine.

CAUTION

If an operation error or mishap occurs, the data on the hard disk
may be lost, even if al the installation conditions are satisfied.
Therefore, always maintain a backup copy of the data on the hard
disk in case the stored datais lost or damaged.

Especialy, the power—off on accessing the hard disk must not be
done because that possibility is very high. Please concern for the
end-users.
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Some development or maintenance options may not satisfy the above
specifications.
*3 Measure for Noise::

Please measure for noise sufficiently referring to Subsec 3.5.4.

8.5.2
Power Supply
Specification

(2) Input power
(a) Specification
To use the CNC display unit with PC functions, prepare a power
supply that satisfies the requirements listed below:

Input power supply voltage +24 VDC £10%

Input power supply current Max: 7A (10.47/12.1" LCD type)
Max: OA (15.0" LCD type)

NOTE
Use of the FANUC I/O unit also requires +1 A.

(b) Timing
Input power can be turned on/off without relation to CNC power
on/off.
(2) Supply power
The CNC display unit with PC functions can supply power, as listed
below, to peripheral equipment. Check the amount of current drawn
by each unit you want to use.

Voltage Equipment Max. Current

+5V FDD, 4000mA
Keyboard, Mouse
HDD(secondary) or ATAPI device
PCl extension board

USB device Max.500mA/port
PCMCIA card Max. 500mA
+3.3V PCl extension board 1000mA
+12V PCl extension board 1700mA
PCMCIA card

HDD(secondary) or ATAPI device

-12Vv PCI extension board 140mA

(3) Power Consumption
10.47/12.1” LCD type : about 40W
15.0" LCD type : about 52W

Above operating includes the following devices.

— CNCdisplay unit with PC functions, HDD Unit, FAN for HDD,
FDD Unit, Full Keyboard, and Mouse.

Above operating does not include the following devices.

— PCMCIA Card, PCI Extension board, and Devices to connect
by Serial or Parallel Interface.
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NOTE
Above power consumption is reference. If peripherals are

connected or PCI extended boards are mounted, the power
consumption will increase. Also, please consider the
cabinet design and the cooling method which is most
suitable to the total power consumption.

8.5.3
Shutdown

Before switching off the CNC display unit with PC functions, terminate
all applications and the OS according to the normal shutdown procedure.
If the CNC display unit with PC functions is switched off while an
application or the OS is still running, the CNC display unit with PC
functions may fail to operate normally next timeit is switched on. Inthe
worst case, the initialization command for the hard disk drive may
become inoperable.

— 178 —



B—63523EN/03

8. CNC DISPLAY UNIT WITH PC FUNCTIONS

8.6

INSTALLATION

SPACE

Thefollowing three spacesarerequired around the CNC display unit with
PC functions.

A: Space for connecting cables.

Also, If you wish to exchange a battery or a fuse without removing
CNC display unit with PC functions from the machine panel, this
spaceA isrequired anditisnecessary to be ableto accessto the battery
or the fuse from the rear side of the CNC display unit with PC
functions.

. If PCl extension board exists, this space B is required for cable

connection. Thedimension X dependson cablesconnected to the PCI
Extension board.

: This spaceisrequired for airflow.

CNC display unit with PC functions consumes the power described at
“8.5.2. Power Specification” item 3) . Therefore, pleaseinstall cooling
system in the cabinet with keeping space C.

8.6.1

Basic Unit 10.4” LCD

Type

‘&‘

In case that PCI Extension Board Fitting
Plate is ordered.

Refer to APPENDIX about outline dimensions of the basic unit.

C 50

Fuse Battery

Unit: mm
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8.6.2
Basic Unit 12.1” LCD

Type

60 In case that PCI Extension Board Fitting
Plate is ordered. 20

\
\
\
\
\
§

SN

Fuse Battery

Refer to APPENDIX about outline dimensions of the basic unit.
Unit: mm

8.6.3
Basic Unit 15.0” LCD

Type

60 In case that PCI Extension Board Fitting

Plate is ordered. 0
I 57 T/ 7 77787 77 77777772 /
C 1

77

—— Fuse  Battery

Refer to APPENDIX about outline dimensions of the basic unit.
Unit: mm
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8.6.4
HDD Unit

The HDD unit is mounted on the backside of the MDI or the FA
Full-K eyboard.

Reserve space C in the above figure.
And reserve space for connecting cables of HDD signal, HDD power,
FAN power , and MDI/FA full keyboard signal too.

The HDD unit itself also generates heat. Consider heat removal for both
the HDD unit and basic unit.

FAN HDD Unit grANTB'I' Sﬁi{’board
| \ /
75 %Y 2%, /4/
: @ @ L3 & \ 0@ & @
=1l . C © o o © .
e I A
@ C \ @
=N o \ :| .
o, O
(@) (en]
—o N o3
—_ ® »
== @
2‘ ,,,,,,,,,,,,,,,,, ° o 1 © 3 e |-° ®
g ® ® 8
% %)
30 20
Refer to APPENDIX about outline dimensions of the FA full
keyboard and the position of the HDD unit.
Unit: mm
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8.7

PERIPHERAL
EQUIPMENT AND
CONNECTION

8.7.1
Connector Layout
Diagram

Show from
The back side

PCMCIA
Card slot
(Display side)
CNP1 \
CNP2_ | :
N
CN2B CN2

JD33 JD46 Jp9
CD3ZB CD32A
COP7
D e A D

CD34 CN7
Connector
Number Connector Name Function
CP5 +24V INPUT Main Power Input Soft—key
JD33 232-1 Serial Port 1
JD46 232-2 Serial Port 2 +USB MDI)
JD9 CENTRO Parallel Port See 8.7.10.
COP7 HSSB HSSB
CD32B MOUSE Mouse
CD32A KEY BOARD Full Keyboard
CNH3 HDD HDD Signal
CN2B HDD POWER HDD Power Output
CN7 HDD FAN FAN for HDD
CD34 FDD FDD Signal
CN2 FDD POWER FDD Power Output
PCMCIA Card
CNP1 PCI SLOT1 PCI extension slot 1
CNP2 PCI SLOT2 PCI extension slot 2

(Connector to sparate

NOTE

The Soft—Key only exists in the CNC display unit with PC
functions with Soft-Key.
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8.7.2
Main Power Supply
Input
CNC display unit with PC functions
CP5
1 +24V
2 ov :| Q +24 VDC input
3
AMP
2-178288-3 (CASE)
1-175218-5 (CONTACT)
(1) Cable connection
1
+24V +24V
2
ov ov

(2) Recommended cable conductor
Use a cable whose conductor is not smaller than A10G16 (1.3 mm?).

NOTE

This power supply cable should be routed away from the
signal lines of the CNC display unit with PC functions.
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8.7.3

Floppy Disk Drive

(Signal and Power

Supply)

CNC display unit with PC functions

Panel-mount type 3.5” floppy

disk drive
CD34
1] ov 2 |DENSEL 1] ov 2 |DENSEL
3] ov 4 3| ov 4
5| ov 6 5| ov 6
7] ov 8 [>kINDEX 71 ov 8 [skINDEX
9| ov_ |10 [skmTO 9| ov |10 |:kDSO
11 | ov__ |12 |*kDs1 111 ov |12 |x%kpsi
13| ov__ |14 [:kDso 13| ov |14 |(RES)
15 | ov_ |16 |kmMT2 15| ov |16 [kMTRON
17| ov |18 [kDIR 17 | ov__ |18 [5kDIR
19 | ov |20 [xksSTEP 19 | ov__ |20 [ksSTEP
21| ov |22 [skwbDATA B A 21 | ov |22 [skwDATA
23| OV |24 [kWE :I 23 | ov_ |24 [kwE
25 [ ov  [26 [*%kTRKO N 25 | ov |26 [kTRKO
27| OV |28 [kWPRT f _—=— 27 | ov |28 [*kwPRT
29| OV |30 |<RDATA HIF3BA—34D—2.54P 29 | ov |30 [*:RDATA
31| oV 32 |HDSEL produced by Hirose 31 | ov 32 |HDSEL
33| ov |34 [skDskcH Electric 33| ov |34 [*kDSKCH
CN2 J2
1234 1] +12V 1] +5V 4321
2] ov ] 1 ] [2] ov
3] ov 7 3| (NO)
4] *5V AMP EI series 4—pin connector 4] (NO)
Housing: 171822-4

Contact: 170262 and 170263

NOTE

1 This is a standard interface for the IBM PC compatible. Note the following:

e Only two floppy disk density modes (720 Kbytes and 1.44 Mbytes) are supported.

® The DENSEL signal level is fixed to low.

® Can not used floppy disk drive unit that needs 12V.
2 Commercial floppy disk drives are prone to compatibility problems with personal computers to

some degree. Itis not guaranteed that the CNC display unit with PC functions can operate with

every commercial floppy disk drive.

Machine tool builders are requested to check the

operability of the floppy disk drives they select. Keep in mind that commercial floppy disk drives
are neither dust—proof nor moisture—resistant.
3 The interface on the drive side shown above is only an example. Design an interface cable

according to the specification of the drive with which it is used.
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(1) Cable connection
ov L N 1 [y
DENSEL g g ; g DENSEL
oy [ S —
oV 2 .5 > | ov
6 "6 6
(Noca 7 L7 7 g:'/c)
SINDEX |2 8 . 8 | «NDEX
ov - o S | ov
sMTO |10 . 10 16 | ;050
oy 41 11 15| o
DS1 |2 12 141 ps1
oy 13 . 13 13| oy
'S0 L4 L 14 2 RES)
oy 115 '+ 15 | |y
MT1 28 . 16 10} smTRON
oV 17 Lo17 17 oV Panel-mount type
CNC DIR |18 L 18 18| ,in 3.5” floppy disk unit
CD34 ov 22 . 19 | 191 ov
*STEP |22 . 20 20l usTER | 91
ov 2L 21, 21| oy
“WDATA |22 22 22 | \WDATA
oy |23 . 23 23| oy
AWE |24 L 24, 24| \VE
oy |25 . 25 25| o\
*TRKO [-22 . 26 26 | «TRKO
ov 27 © 27 . 271 o
swpRT |28 ;28 28 | wwpRT
ov 29 . 29 29| oy
*RDATA |20 . 30 30| «rpaTA [N\
ov 31 - 31 ov Pin assignment for
HDSEL |32 32 32| L DsEL | connector A on the
oV 33 .33 33 oV previous page (see
*DSKCH [ /34 34 | «pskch | Not©)
Pin assignment for connector B
CN2 CN2 on the previous page (see Note) 12 12
+5vV 4| O +5V ; ; +5V O||1 +5v
ov 3| O ov ov O||2 ov
ov 2| O ov |3 > | oy o |3 (o
+12v 1| O +12V (NC) O||4 (NC)

This is the standard interface for the IBM PC compatible.

Commercially available cables are cross—connected between pins 10

and 16 (between the CNC and drive A) as shown above. Inthiscase,

“drive No. setting pin” on drive A should be set to 1 (second drive).
(2) Specification of the recommended cable

A02B-0207—K801: Signal cableand power supply cable (1.0 mlong)
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8.7.3.1
Operating environment

When using this unit on the machine, observe the following cautions:

(1) Dust
Because the CNC display unit with PC functionsis not covered with
panels, except for thefront door section, it must beenclosed in asealed
cabinet. Whilethedoor isopen, dust can enter thefloppy disk unit and
cabinet viathe disk insertion slot. If the CNC display unit with PC
functionsisinstalledin adusty environment, morefloppy disk failures
than normal may occur.

(2) Temperature
+5°C to +45°C (operating)
The operating temperature range for this unit is stricter than ordinary
units because of the restrictions imposed by the floppy disk. So, pay
specia attention to the way it is cooled.
Avoid blowing air directly from a cooling fan, as dust in the air may
stick to the components of the unit.

8.7.3.2
Handling precautions

Do NOT switch on the power to CNC display unit with PC functions
while a floppy disk is inserted, and especially when the floppy disk is
being accessed (LED is on). Machine tool builders are requested to
provide this information to their end users.
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8.7.4
High—speed Serial Bus
(HSSB)

HSSB interface board (CNC side)

COP7

10—0C

CNC display unit with PC functions

Optical fiber

COP7

1) Recommended cables (optical fiber cables)

2)

3)

A66L—-6001-0026#L 1R003:
A66L—-6001-0026#L 3R003:
A66L—-6001-0026#L 5R003:
A66L—-6001-0026#L 7R003:
A66L—-6001-0026#L 10R03:
A66L—-6001-0026#L 15R03:
A66L—-6001-0026#L 20R03:
A66L—-6001-0026#L 30R03:
A66L—-6001-0026#L 50R03:
A66L—-6001-0026#L 100R3:

Cablelength=1m
Cablelength=3m
Cablelength=5m
Cablelength=7m
Cablelength=10m
Cablelength=15m
Cable length=20m
Cable length=30m
Cable length =50 m
Cable length =100 m

Junction—only low—loss optical fiber cables

A66L—-6001-0029#L 1R003:
A66L—-6001-0029#L 3R003:
A66L—-6001-0029#L 5R003:
A66L—6001-0029#L 7R003:

A66L—6001-0029#L 10R003:
A66L—6001-0029#L 15R003:
A66L—6001-0029# 20R003:
A66L—6001-0029# 30R003:
A66L—6001-0029#40R003:
A66L—6001-0029# 50R003:

Cable length = Im
Cable length = 3m
Cable length = 5m
Cablelength=7m
Cable length = 10m
Cable length = 15m
Cable length = 20m
Cable length = 30m
Cable length = 40m
Cable length = 50m

Low—loss optical junction adapter

A63L-0020-0004
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NOTE
1 The high—speed serial bus cannot use an optical fiber cable

B—63523EN/03

2 Machine tool builders cannot cut or extend optical fiber
3 No FANUC I/O link junction adapter other than the low—loss

4 When using a low-loss optical junction adapter, be sure to

5 Keep the total length of the junction adapter and

designed for the FANUC /O link, FSSB extension line, or
serial spindle.

cables. Select an appropriate type from the above list.
optical junction adapter can be used.

use a junction—only low—loss optical fiber cable together
with it.

junction—only low—loss optical fiber within 60 m.

HSSBinterface Translation CNC display unit with
board adapter PC functions

60m or less :

‘. N

HinY 7

8.7.5
Typewriter—style
Keyboard

Typewriter—style keyboard
(commercialmodel)

CD32A o o R
(mini DING) o A
6 | ls | keveix |
la [+sv | 3 |ov |
2 | 1 |kevpara |

CNC display unit with PC functions

O0000o00b0o0  0oo

Alternatively, FA typewriter—

style keyboard

& of

Ooooogonooon

| o o o |

Oooooooooogd
oooogd
Oonood

I o
o

— [T T

1) Recommended full keyboard

A86L—-0001-0210 : 101 type (in the market) Only for application
development or maintenance
A86L—-0001-0211 : 106 type (in the market) Only for application
development or maintenance
A02B-0236-C131#JC :
FA Full Keyboard (Japanese) for 10.4” LCD type
A02B-0236-C131#EC :
FA Full Keyboard (English) for 10.4” LCD type

A02B-0236-C132#JC :
FA Full Keyboard (Japanese) for 12.1" LCD type
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A02B—-0236—C132#EC :

FA Full Keyboard (English) for 12.1" LCD type
A08B-0082—C150#JC :

FA Full Keyboard (Japanese) for 15.0" LCD type
A08B—-0082—C150#EC :

FA Full Keyboard (English) for 15.0" LCD type
A08B-0082—C151#JC :

FA Full Keyboard (Japanese) for 15.0" LCD type (punch panel

built—in)
A08B—-0082—C151#EC :

FA Full Keyboard (English) for 15.0" LCD type (punch panel

built—in)

NOTE
1 Commercial typewriter—style keyboards are prone to

compatibility problems with personal computers to some
degree. Itis not guaranteed that the intelligent terminal type
2 can operate with every commercial typewriter—style
keyboard. Machine tool builders are requested to check the
operability of the typewriter—style keyboards they select.
Keep in mind that general commercial typewriter—style
keyboards are neither dust—proof nor moisture—resistant.
If an FA typewriter—style keyboard is incorporated into the
system, clamp its cable at a point as close to it as possible
so that the weight of the cable is not applied directly to the
connector.
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8.7.6
Mouse

CNC display unit with PC functions Mouse (commercial model)

CD32B
(mini DING)
6] |5 MSCLK |
|

|4 +5Y 1 3 Iov _ _
9 I |1 MSDATA ‘ Alternatively, FA typewriter—

style keyboard

C 5]

Mouse (commercial model)

BT L

1) Recommended mouse

A86L-0001-0212 . .... Standard PS/2 mouse (commercial model)
...... for development and maintenance use only

NOTE
1 Commercial mice are prone to compatibility problems with

personal computers to some degree. It is not guaranteed
that the intelligent terminal type 2 can operate with every
commercial mouse. Machine tool builders are requested to
check the operability of the mice they select. Keep in mind
that general commercial mice are neither dust—proof nor
moisture—resistant.

2 If an FA typewriter—style keyboard is incorporated into the
system, clamp its cable at a point as close to it as possible
so that the weight of the cable is not applied directly to the
connector.

3 The Mouse and The Touch—Panel can not be used
simultaneously.
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8.7.7
Centronics Parallel
Port

CNC display unit with PC functions

JD9
(PCR-E20MD)

1| STDO 11 | >kSTB

STD1 (12 [0V

STD2 |13 | *kAFD

STD5 (16 |0V

STD6 |17 | >kSLIN

STD7 |18 | *kACK

PE 19 | *kERROR

10 | SLCT |20 |BUSY

1) Recommended cable conductor

A66L—-0001-0284#10P: 10 pairs of 0.08 mm?2 wires
2) Recommended cable—end connectors (JD9 side)

PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)
FCN-247J020-G/E (Fujitsu Limited)
52622-2011 (Molex Japan)

2

3

4 STD3 |14 [0V :I |:| |:| |:
5| STD4 |15 | KINIT

6

7

8

9

1| sksTB |19 |ov

2| sTD |20 |ov

3| sTp1 |21 |oV

4| stp2 |22 |ov

5| STD3 |23 |ov

7| sTD5 |25 |oOV

6| sTD4 |24 |ov

8| sTD6 |26 |oV

9| sTD7 |27 |oOV

10| skACK |28 |ov

11| BUSY |29 |ov

12| PE 30 | ov

13| sLcT |31 | skNiT
14| SkAFD |32 | kERROR
15 33 | ov

16| ov |34

17| Fe 35

18 36 | kSLIN

NOTE

1 The interface on the printer side shown above is only an example. Design an interface cable
according to the specification of the printer with which it is used.

2 Commercial printers are prone to compatibility problems with personal computers to some
degree. Itis not guaranteed that intelligent terminal type 2 can operate with every commercial
printer. Machine tool builders are requested to check the operability of the printers they select.

Keep in mind that general commercial

printers are neither dust—proof nor moisture—resistant.
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8.7.8

Serial Port 2 + USB

CNC display unit with PC functions

ex.) Host Computer

JD46 (PCR-E20MD)

1| RD 11| SD

2| 0ov 12| USB1_0V
3| DR 13| ER

41 0V 141 USB2_0V
5[Cs 15| RS

6| UsSB1+ 16| USB2+

7| CD 171 UsSB2-
8| USB1- (18| USB2_5V
9| RI 19| (+24v)
10| (+24v) [20| USB1_5V
() : Used with FANUC

1/O device

* (Reserve) pins are not usable.

(DBM-25S)

1[FG =
2[sp =

3| rRD T

4| Rs =
5[cs B

6| DR m
7|SG 20| ER
8| cp o1

9 2[RI
10 >3
1 24
12 25
13

ex.) Punch panel for USB port

L

USB port 1

USB1_5V

USB1+

USB1-

Alw|[N|k

USB1_0V

PN WA

L

USB port 2

USB2_5V

USB2+

uSsB2-

Al w| M| P

USB2_0V

I
I

PN WA
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NOTE

1 The figure shows a sample host computer interface and
USB. Design the cable to suit the interface of the actual
device to be connected.

2 The +24V pins of the interface for CNC display unit with PC
functions shown above can be used only with the FANUC
I/0 unit. Do not use these pins for other purposes. Also, do
not attempt to simultaneously connect two or more FANUC
I/0O units to one CNC display unit with PC functions.

3 Commercial USB devices cannot be guaranteed its proper
work with CNC display unit with PC functions. Careful
checking by the customer will be required. And please be
aware that those devices in the market are not almost
considered about waterproof and dustproof.

CAUTION
The standard punch panel for CNC cannot be used in CNC

display unit with PC functions.

1) Recommended cable specifications
For RS—232C signals : A66L—0001-0284#10P (0.08 mm?2, 10 pairs)
For USB ports : Use dedicated cables.

2) RECOMMENDED CONNECTOR FOR CABLE and HOUSING
(JD46 side)

CONNECTOR HOUSING MAKER
PCR—E20FA PCR-V20LA/PCS-E20LA | (Honda Tsushin Kogyo)
FI30-20S FI-20-CV2/FI-20-CV7 (Hirose Electric)
FCN—247J020-G/E FCN—240C020-Y/S (Fuijitsu)

52622-2011 52624-2015 (Molex Japan)
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8.7.9
Serial Port 1

For an CNC display unit with PC functions having a touch panel, the
touch panel controller usesserial port 1. So thisconnector cannot be used
for any other purpose. The touch panel controller is connected, using a

dedicated connector rather than JD33.

CNC display unit with PC functions

JD33
(PCR-E20MD)
1| RD 11 | sD
2 | ov 12 |ov
3 | DR 13 | ER
4 | ov 14 |ov
5| cCs 15 | RS
6 | (RES) |16 | (RES)
7 | cp 17 | (RES)
8 | (RES) |18 | (RES)
9 | RI 19 | (+24v)
10 | (+24V) |20 | (RES)

( ): Used foraFANUC

1/0O unit

1)

2)

* (RES) pins are not usable.

Recommended cable conductor
AB6L—0001-0284#10P: 10 pairs of 0.08 MM2 Wires  '============= === smmmm o oo oo oo s

(DBM-25S)

1| FG "

2| sD 15

3| RD 16
N0—O0pkle =

5| CS 18

6| DR 19

7] S6 20| ER

8| cD 1

9 22| RI

10 23

1 24

, 12 o5

; 13

Recommended cable—end connectors (JD36 side)
PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)
FCN-247J020-G/E (Fujitsu Limited)

52622-2011 (Molex Japan)
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8. CNC DISPLAY UNIT WITH PC FUNCTIONS

1

w

NOTE

he interface on the host computer side shown above is only
an example. Design an interface cable according to the
specification of the host computer with which it is used.
The +24 V lines in the interface on the CNC display unit with
PC functions interface connection unit side shown above
can be used only for FANUC 1I/O units (such as the FANUC
cassette and FANUC Handy File). Do not use these lines
for any other purpose. Also, do not connect more than one
of these units to one CNC control unit. Otherwise, the +24
V power supply capacity may be exceeded.

Do not connect anything to those pins that are not labeled.
The standard punch panel for CNC cannot be used in CNC
display unit with PC functions.

8.7.10
Soft Keys

CNC display unit with PC functions

Stand-alone type MDI unit

|: CNK2

50cm

]
Y

(1) Cable length: 50 cm
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B—63523EN/03

8.7.11
PCMCIA Card
CNC display unit with PC functions
Door el
\/ < A/‘\\ L /
PCMCIA
Card slot W
N
Back side
PCMCIA card
(Type |, Type Il)
NOTE

1 Only Type | or Type Il PCMCIA card is usable. The following card cannot be used.

— Card-bus card

— Dual mode card (Card—bus mode/PCMCIA mode) with Card—bus mode

— Type lll card

2 Care about the direction of the card, and insert certainly.

3 No card designed for use on +3.3 V can be used in the basic units (AO8B—0082-B001 to
—-B023).

CAUTION

If the door is opened, dust or coolant would enter and might cause any troubles. Please pay

attention.
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8.7.12
Hard Disk Unit 1) Cable Connection
Connect HDD Signal cable to CNH3.
Connect HDD Power cable to CN2B.
Connect FAN cable to CN7.
Each cables are connected to HDD unit at exfactory.
2) Cable Length
HDD Power Cable: 50cm
HDD Signa Cable: 40cm
HDD FAN Cable: 65cm

CNC display unit with
PC functions

CNH3  CN2B

Mok .

HDD Signal —
cable
4— HDD Power cable

FAN cable ——— % /

3

HDD unit

FA full keyboard or MDI
unit

Show from behind
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8.8
PCl EXPANSION
BOARD

88.1 (1) Usable boards
Installation Method Up to two PCI expansion boards (shown below) can be used in CNC
display unit with PC functions.
PCI Specification 2.1 compliant
32 bits, 33 MHz, +5V
The external dimensions of the card are shown below.

Parts height of back side : up to 3mm

Parts height of front side : up to 13mm

Fix by screw

. -

Up to 106.68mm

Unit : mm

e e

Upto 176.41mm

(2) Method of mounting PCI extension board
a) Release vibration—proof fittings by loosening the screw at point
(B).
b) Push the board fully into the PCI connector.
c) Tighten the screw at point (A).
d) Pressdown vibration—proof fittingsto the PCI extension board and
tighten the screw at point (B).

* |n the case of mounting two boards, the height of board mounted
in slot 1 must belower than the height of the board mountedin slot
2 for holding both board with each vibration—proof fittings.

* |f thefittings do not fit these extension boards, please change the
screw (B) positions.

— 198 —



B-63523EN/03 8. CNC DISPLAY UNIT WITH PC FUNCTIONS

Screw Point (B)
\ // / Vibration Proof Fittings

\J/ Press Down

\
& \
\
\

KK

PCI Extension Board

VA
/)

Slot 1

Slot 2

Screw Point (A)

(3) Method of mounting PCI extension board
Refer to the gspecifications of PCl extension board for the
environmental conditions for installation of it. If the PCI extension
board specificationsimpose harder environmental conditionsthan the
conditionsdescribed in“1. CONNECTION —8.5.1. Environment”, these
environmental conditions for the PCl extension board are given
priority.

NOTE
Fanuc does not guarantee the proper workings or

maintenance of any PCI extension boards. And is not liable
to any trouble or damage incurred by use of any PCI
extended boards.
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9 CONNECTION TO FANUC I/O Link
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9. CONNECTION TO FANUC I/O Link

9.1
GENERAL

The FANUC I/O Link is a serial interface which connects the CNC, cell
controller, /O Unit-A, or Power Mate and transfers 1/O signal s (bit data)
at high speeds between each device. The FANUC I/O Link regards one
device as the master and other devices as daves when more than one
deviceis connected. Input signals from the daves are sent to the master
at specifiedintervals. Output signals from the master are also sent to the
daves at specified intervals.
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9.2
CONNECTION

On i Series, the interface connector JD1A (JD44A) for 1/0O Link is
provided on the main board.

In the I/O there are the master station and its slave stations. The master
isthe control unit of the CNC, and theslaveisthel/O unit—A. Thedaves
aredivided into groups, and up to 16 groups can be connected to one I/O
Link. A maximum of two base I/O units can be connected as a group.
The I/O Link is connected in different ways depending on the types of
units actually used and the I/O points. To connect the I/O Link, the
assignment and addresses of the 1/O signals have been made
programmable with the PMC program. The maximum number of I/O
pointsis 1024.

Thetwo connectors of the I/O Link are named JD1A (JD44A) and JD1B,
and are common to all units (that have 1/0O Link function). A cableis
always connected from JD1A (JD44A) of aunit to JD1B of the next unit.
Although JD1A of the last unit is not used and left open, it need not be
connected with a terminator.

The pin assignments of connectors JD1A and JD1B are common to all
unitsonthel/OLink, and areillustrated on Subsec. 9.2.1. Usethefigures
when connecting the 1/0 Link irrespective of the type of unit.

Main | 1/0256/256 or less per group

board [} -

JDDlﬁ FANUC 1/O Link

(AJ) 1/01024/1024 or less in total I/O Link
Series 21 FANUC 1/0 Unit— MODEL A X 2max
control unit /_ X

Base unit 1 Base unit 2
S —@ E JD1B L
_@ E IDIA Magnetic
circuit

Max.
16a;roup —@ E JD1B -

—B E JD1A

_a g JD1B —
i

JD1A

Fig. 9.2 1/O Link connection diagram
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Control unit
O O
] 7a\
O O
- 18] O

S 1/ —

o o
1/O Link
JD44A
/O UNIT-A
JD1B 0 0
b d

/0 UNIT-A
0 0
D d

DC24V

This figure is an example of connecting the 1/0 Link to an i Series
CNC with a LCD—mounted type panel.
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9.2.1

Connection of FANUC

I/O Link by Electric

Cable

Control unit or preceding slave unit 1/0 unit MODEL A
JD1A JD1B
(PCR-E20MDK-SL-A) (PCR-E20LMD) JD1A

(PCR-E20LMD)

1|SIN 11| ov Jb1B 1|SIN 11 |ov
2 [kSIN [12]|ov 2 [kSIN [12]|ov
3|sout [13|ov 3|souT [13|ov Next slave
4 [ksouT|14|ov ] < 4 [ksouT|14|ov > unit
5 15 5 15
6 16 6 16
7 17 7 17
8 18] (+5V) 8 18| (+5V)
9|(+5v) |19 9[@5v) |19
10 20| (+5V) 10 20| (+5V)

+5V terminalsarefor an optical 1/0 Link adapter. They are not necessary
when connecting with a metal cable.

A line for the +5V terminal is not required when the Optical 1/0 Link
Adapter is not used.

Cable wirinr
|_ _______ A
SIN |1 | : 3 | souT
kSIN |2 ' | 4 | wsout
souT |3 ' | 113N
sksouT |4 ' | 2 | wgiN
ov |11 : i 11 | gy
ov [ 12 I i 12 | gy
ov |13 I i 13 | gv
ov 14— —14 fov
L_ — Shield -—
I
Ground Plate
Recommended wire material
A66L-0001-0284#10P(#28AWG x 10pair)

Recommended cable connectors
PCR—-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)
FCN—-247J020-G/E (Fujitsu Ltd.)
52622-2011 (Molex Japan Co., Ltd.)

The recommended cable—end connector F130-20S (Hirose Electric Co.,
Ltd.) can be used only as connector JD1A for the i Series CNC with a
L CD—mounted type panel.
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9.

CONNECTION TO FANUC I/O Link

9.2.2

Connection of FANUC
I/O Link Optical Fiber
Cable

External dimension of
optical link adapter

The FANUC I/O Link can be extended to the maximum length of 200 m
with optical fiber cables using an optical I/0 Link adapter. Thelength of
the electrical cable connected to the optical conversion adapter must not

exceed 2 m.

In the following cases, use an optical fiber cable.

® \When the cableis morethan 10 meterslong. When the cableis more
than 15 meterslong if it islaid within the same cabinet.

® \When the cable is run between different cabinets, and the cabinets
cannot be connected with each other viaaground wire of 5.5 mm? or

more.

If the power magnetics cabinet includes an 1/0 Link slave unit, and
cables are connected through aduct to the operator’s panel (as shown
below), the control section /O Link slave unit can be assumed to be
incorporated in the same cabinet.

CNC
control
section

Operator’s
panel I/0

Operator’s panel

Distribution I/O,
y €tc.

Other units

Power magnetics cabinet

® \Whenthereisconcern that the cable isinfluenced by strong noise; for

example:

When there is a strong el ectromagnetic noise source beside the cable
such as awelding machine.
When a noise generating cable such as a power cable runs for along
distance in parallel with the cable.

66.0
40.0 " 4-M3
e
4 %)rnl:fitcmr _} ! Optical connector
connecting COP1
S| 1 \| FANUC
Q I |
_|
Y | = — |
di=I» |.[ < = .o
. o ol T pe

Unit : mm
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Weight of optical link
adapter

Main body: Approx. 100 g.

Connection

® Connection diagram

Unit D1 D1 Unit
JD1A T T T JD1B
Connecting COP1 Optical copP1| Connecting
cable between cable cable between
unit Optical /10 Optical /O unit
link adapter link adapter

® Interunit connecting cables

01|SIN 11|ov
025ksIN |12 0V
03[sout [13]ov
04|:kSOUT|14 | gv
05 15| gv
06 16| ov
07 17

08 18| +5v
09|+5v 19

10 20| +5V

Unit side
JD1A,JD1B

SIN(01)

skSIN(02)

SOUT(03)

skSOUT(04)

+5V(09)
+5V(18)

+5V(20)

oVv(11)

0Vv(12)

0V(13)
0Vv(14)

0V(15)

0V(16)

Adapter side
JD1

(03)souT
(04)*ksouT
(01)SIN
(02)*kSIN
(09)+5Vv
(18)+5Vv
(20)+5Vv
(11)0v
(12)0v
(13)ov
(14)0v
(15)ov
(16)0V

1 Recommended cable connectors

PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)

FCN—247J020-G/E (Fuijitsu Ltd.)

52622-2011 (Molex Japan Co., Ltd.)

NOTE

The recommended cable—end connector FI30-20S (Hirose
Electric Co., Ltd.) can be used only as connector JD1A for
the i Series CNC with a LCD-mounted type panel.

2 Recommended cable (wire material) : A66L—0001-0284#10P
3 Cablelength : Max. 2 m (when the recommended cable is used)
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® Optical cable

1

Specification:

A66L—6001-0009# L5R0035 m long
A66L—6001-0009# L10R03 10 m long
A66L—6001-0009# L15R03 15 m long

Cable length
Maximum length: 200 m (standard type)
Maximum length: 100 m (high—speed type)

NOTE

Be careful not bend optical cables to a radius of 25 mm or
less. Be extremely careful not to twist them.

® Maximum number of connectable stages

Up to 16 high—speed type I/0 link adapter stages can be connected in

one 1/0 link, while only up to five conventional 1/0O link adapters

(standard type) can be connected.

1) Standard type (A13B—0154-B001) ... upto 5 adapter stages can be
connected in series

2) Standard type (A13B—0154-B002) ... up to 16 adapter stages can
be connected in series

NCor | | Opticall/O Optical /O | | NCor | | Opticall/O Optical /O | | NCor
1/0 Unit link adapter link adapter 1/0 Unit link adapter link adapter 1/0 Unit
\ /
\V
One stage
NOTE
It is impossible to use both high—speed and standard type
adapters on the same line.

® Power supply

The same power supply type can be used for both the standard type
(A13B-0154-B001) and high—speed type (A13B-0154-B002).

(a) Power supply voltage: 4.75t0 5.25 V (at receiving end)
(b) Required current: 200 mA
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Installation conditions

Required parts

(@) Theoptical link adapter enclosure is not fully sealed ; install it with
the CNC control unit in the fully enclosed cabinet.

(b) Ground the case using the casefixing screw of the optical link adapter.

(c) Theoptical link adapter islight, and it may not be necessary to mount
it with screws. However, keep it from coming in contact with other
circuitsto prevent possible short—circuits. When mounting the optical
link adapter in acabinet, attach it with an L-typefitting using the case
fixing screws (M3) of the optical link adapter.

m L fitting

For making up an 1/0 Link using the optical link adapter, the following
parts are necessary:

1 Optical I/O Link adapter 2

2 Interunit connecting cable 2

3 Optical cable 1

® Relay with an optical fiber connection adapter

For the outline drawing of the optical fiber connection adapter, see
Appendix D.

NOTE
Optical fiber cables can be relayed only at are location.

When a high—speed optical link adapter is used, no optical
fiber connection adapter can be used.

® Maximum transmission distance with an optical fiber cable(s)
The table below shows the maximum transmission distance with an
optical fiber cable(s), whichvariesdepending on whether aconnection
adapter is used for arelay.

Number of relay | Maximum transmission distance
Standard type 0 200m
1 100m (total)
High—speed type 0 100m
1 N/A
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9.2.3

Connection when Two
Channels of FANUC I/O
Links are Used

Connection

Two channels of FANUC 1/O Link interfaces are provided. Use of two
channelsallowsthe number of usablel/Osto beincreased to 2048 for both
inputs and outputs (previoudly, only 1024 inputs and 1024 outputs were
usable).

FANUC PMC Ladder Language Programming Manual (B—61863E) is
available separately to let you know how to use this feature, PM Cs that
can take advantage of this feature, and the series and version of their
management software as well as the series and version of the CNC
management software.

NOTE
When this feature is to be used by the i Series CNCs
described above, PMC-SB6/SB7 needs to be specified.
The PMC on the loader control board cannot use this
feature.

Signals for two channels are assigned to the FANUC I/O Link connector
on the CNC. When using two channels, use the 1/O Link branching
adapter to branch off the FANUC I/O Link.

CNC I/O Link branching
adapter
3044 [ F——][] spa4e

JD1A-1 [][}—= FANUC I/O Link channel 1

JD1A-2 [ ][ = FANUC I/O Link channel 2

Connection after the I/O Link branching adapter is the
same as that for the FANUC /O Link.

Restrictions

Part number of the 1/O Link branching adapter: A20B—1007-0680 (60 g)

When two channels are used, a total of up to eight FANUC B 1/O unit
groups can be connected to them.
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Connection between the

CNC and 1I/0O Link
branching adapter CNC I/0 Link branching adapter
JD44A JD44B
(such as PCR-E20MDK-SL-A) (PCR-E20MDT)
1 [SIN1 11 [ov 1 [SIN1 11 [ov
2 | *SINT 12 [ov 2 [*SIN1 12 [ov
3 [soutt [13]|ov :||:|—|:||: 3 [soutt [13]ov
4 |*SOUT1 [14 |ov 4 |*SOUT1 [14 [ov
5 |SIN2 15 oV 5 | SIN2 15 [oV
6 [*SIN2 |16 |0V 6 [*SIN2  [16 [0V
7 |sout2 [17 7 [souT2 [17
8 [*SsouT2 [18 [(+5V) 8 [*SouT2 [18 [(+5V)
9 [(+5v) |19 [(+24V) 9 [(+5v) [19
10 (+24V) |20 [(+5V) 10 20 [(+5V)

The +5V pin is provided to use the optical 1/0 Link adapter for optical
fiber transmission. When not usingthe optical I/O Link adapter, leavethe
+5V pin unconnected.

Do not connect anything to the +24V pin.

Cabling
CNC 1/0 Link branching adapter
JDIA JD44B
SINT |1 ! A w3 |souTt
*SINY |2 /\ 4 |«soUuTH
souTt |3 A L1 lsiNg
*SOUTY 2 /\ 2 *SIN
SIN2 |2 A L7 lsout2
*siN2 |6 /\ L8 lxsoute
souT2 |-/ A LS ISIN2
*SOUT2 ‘131 ! /\ i ?1 *SIN2
oV 5 A : oV
ovi12 . /\ L 12 oy
ovpis . A 13 oy
ovi 14 . /\ 14 fov
ovl 15 A L 15 lov
ov |16 ! [\ .16 loy
(+5v) 8. A 18 145y
(+5v) |29 /\ 20 | (15v)
(+5V) |2 w9 l(+5v)
Shield-——_—l-;'
h When not using the optical I/O Link adapter, leave
the +5V pin unconnected.

Recommended cable connectors: PCR—-E20FA (HondaTsushin Kogyo
Co., Ltd.)
FI30-20S (Hirose Electric Co., Ltd.)
FCN-247J020-G/E (Fujitsu)
52622-2011 (Molex Japan Co., Ltd.)

Recommended cable: A66L-0001-0284#10P
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Connection between the Thel/O Link branching adapter can be connected to I/O unitsin the same
I/O Link branching way as for the conventional FANUC 1/0 Link. See 9.2.1.
adapter and FANUC 1I/O
Link I/O units
Cable length
CNC 1/0 Link branching 1/O unit
adapter
|
Ip44A [J[2][] spass
Is
o1A-1 ][] sp18
JD1A-2 |:|—|

The total of IA and IB must not exceed 10 m; where |A is the length of
the cable between connector JD44A on the CNC and connector JD44B
on the 1/0 Link branching adapter, and IB is the length of the cable
between connector JD1A-1 or ID1A-2 onthel/O Link branching adapter
and connector JD1B on the I/O unit. When all cables are accommodated
inthe same cabinet, however, atotal cablelength of upto 15 misallowed.

Installation of the I/O Install thel/O Link branching adapter in ahermetically sealed cabinet like
Link branching adapter the CNC.
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External dimensions of
the I/O Link branching
adapter

60

A
\ 4

rlmbl Idmbl Id,-\bl JD44B JD1A-1 JD1A-2
O 0 [0 @

] 45
= i ©

85

|
|
33.90

22.90

A
v

Unit : mm

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

Installation of the I/O 1) Installation on the DIN rail
Link branching adapter

Unit: mm
Recommended DIN rail
2) Screwing
D
N
11.6
2-M4 70
Unit: mm

Drilling on the plate
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9.3

UNITS THAT CAN BE
CONNECTED USING
FANUC I/O Link

Basically, thei Seriescan be connected to any unit that hasaFANUC 1/0O
Link slave interface. The following table lists general units that can be
connectedtothei Series. Detailed descriptionsof each unit aregiven|later
in this section. For details of other units, refer to the documentation
provided with the unit.

General units that can be connected to thei Series

(with 1/O Link)

Unit Description Reference
FANUC I/O Modular I/O unit that supports a | Connection and
Unit-MODEL A combination of the input/output signals | maintenance

required by a power magnetics circuit. | manual

B—61813E

FANUC I/O Distribution type I/O unit that supports a | Connection and
Unit-MODEL B combination of input/output signals | maintenance

required by a power magnetics circuit. | manual

B—62163E

Connector  panel | Distribution type 1/O unit that handles | Sec. 9.4
1/0 module the input/output signals required by the

power magnetics circuit; it has an

interface  with a manual pulse

generator.
Operator’s  panel | Unit having an interface with a machine | Sec. 9.5
1/0 module operator’s panel; it has an interface with
(for matrix input) a manual pulse generator.
Operator’s  panel | Unit having an interface with a machine | Sec. 9.6
1/0 module operator's panel that handles the

input/output signals required by the

power magnetics circuit; it has an

interface  with a manual pulse

generator.
Power magnetics | Unit having an interface with a power | Sec. 9.6
panel I/O module magnetics panel that handles the

input/output signals required by the

power magnetics circuit.
Machine operator’s | Unit having an interface with a matrix of | Sec. 9.7
panel interface unit | key switches and LEDs on the machine

operator’s panel as well as an interface

with a manual pulse generator.
Operator’s  panel | Unit having an interface with a machine | Sec. 9.8
connection unit operator’s panel
Source type output | Unit having an interface with a machine | Sec. 9.9
operator’s  panel | operator’'s panel; a source type output
connection unit circuit is used in the DO signal output

driver.
FANUC /0O Link |Unit connecting FANUC 1/O Link |Sec.9.10
connection unit masters to enable the transfer of DI/DO

signals
FANUC servo unit 3 | Unit connected with the CNC via the | Sec. 9.11
series FANUC I/O Link to control a servo motor
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9.4

CONNECTION OF
CONNECTOR PANEL
I/O MODULE

94.1
Configuration

Flat cable for module connection

pp

\"\\ O
) \ /J
S <~ Direction to be
===
o AU = used when the
Directionto be used when N U ' modules are
the modules are connected Mmm a < PN ) ted usi
directly to the connection IMnme .- 1 mounted using
printed circuit board 1 % ll DIN rails or
NS screws
—~Lo< [/
S o
LLLELLLtzgs O
N
I ' Extension module 3

JD1A -
I JD1B Extension module 2

Extension module 1
(with manual pulse generator)

Basic module
1/0 Link cable

Manual pulse generator cable

NOTE
For direction connection to the connection printed circuit board, expansion modules are
installed to the right of the basic module on the installation plane. For installation using DIN
rails or screws, expansion modules are installed to the left of the basic module on the installation
plane.
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9.4.2

Connection Diagram

CNC

I/0 Link
JD44A

[P

—[

MPG

MPG

MPG

<[

<[

<K

<[

—{[k

<

/\ /\
= o
R~
® >

CA52 CB150

Basic module

/\
$ DIDO
@ module

CA53
CB150
CA52

Extensionmodule
(with MPG (Note))

2A output
CA53 module

CB154
CA52

Extension module 2

Analog
CA53 input

module

CB157
CA52

P

P

P

E JD1B
(A

I/O UNIT

|9UEd 10108uUu0)

—+—— +24V power supply

Machine side

————
DI/DO

Extension module 3
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NOTE
1 Ensure that the extension module with the MPG interface is located nearest to the basic

module, as shown in the figure. The MPG can be connected to the connector panel I/O module
only when the i series CNC is used. When the connector panel I/O module is used together
with a unit (such as an operator’s panel /O module) connected to the I/O Link supporting
another MPG interface, only the MPG interface of the unit (module) closest to the CNC
connected to the I/O Link is effective.

2 The connection diagram above shows an example of using a DI/DO module, 2A output module,
and analog input module as expansion modules. These expansion modules can be used in
any combination.

9.4.3 Types of modules
Module Specifications
P Name Drawing No. Specifications Refifé;nce
1/0 module for A03B-0815—C001 | DI/DO : 24/16
connection

(basic module)

1/0 module for A03B-0815—C002 | DI/DO : 24/16
connection With MPG interface
(expansion module A)

1/0 module for A03B-0815-C003 |DI/DO : 24/16
connection Without MPG
(expansion module B) interface

1/0 module for A03B-0815-C004 |DO: 16

connection 2A output module

(expansion module C)

1/0 module for A03B-0815-C005 | Analog input module
connection
(expansion module D)

Fuse (accessory) A03B-0815-K002 | 1A
(For basic module)

Inter—module flat A03B-0815-K100 |20 mm long
cable Suitable for a module
interval of 32 mm

M odule specifications (common items)

Item Specifications Remarks

Interface with CNC | FANUC 1/O Link Expandable up to 16 units or
connection 1024/1024 points as CNC slaves

Interface between | Bus connection Up to three expansion modules
basic module and | using a flat cable connectable per basic module
expansion modules

For the specifications (such as signal input requirements) specific to each
module, see the relevant pages of each item.
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Installation conditions

Ambienttemperature | Operation: 0°Cto 55°C
for the unit Storage and transportation: —20°C to 60°C

Temperature change | 1.1°C/minute maximum

Humidity Normal condition: 75% (relative humidity)
Short term (within one month): 95% (relative humidity)

Vibration Operation: 0.5 G or less

Atmosphere Normal machining factory environment (For use in an

environment with relatively high levels of dust, coolant,
organic solutions, and so forth, additional measures are
required.)

Other conditions (1) Use each I/0O module in a completely sealed cabinet.

(2) For ventilation within each 1/0O module, each module
must be installed in the orientation 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 I/O module.

(3) While referringto Section 9.4.17, ensure thatthe vent
hole of the basic module is not obstructed by the flat
cable.

Upper side
/™

Basic module
Expansion
module 1
Expansion
module 2
Expansion
module 3

1/0 Link connection )
MPG connection Lower side

Power supply rating

Module Power supply Power supply Remarks
voltage rating

Basic module |24 VDC +10% isfed |0.2A+7.3mA X DI | Number of DI
through the I/O points with DI=ON
connector (CB150) of

Expansion the basic module; 0.1A+7.3mA x DI | Number of DI

modules A +10% includes points with DI=ON

and B momentary variations
and ripples.

Expansion 0.1A

module C

(2A module)

Expansion 0.1A

module D

(analog input

module)

Asaguidelinefor the heat dissipation, assume[power supply capacity X
24 (W)].
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94.4 This section describes the DI/DO connector pin alocation of the basic
DI/DO Connector Pin module and expansion modules A and B.

Assignment CB150 (HONDA MR-50RMA)

33( DOCOM 01{Dbocom 50 male pins with fittings for

34| Yn+0.0 02 Yn+1.0 fixing the connector covers
35| vnvo1 |20l O 03[ Yn+1.1
36| vnvo2 |22 O roaTvnero
37|03 o Y rosivneis
38| Yn+0.4 22| oV 06| Yn+1.4
s vnros |23l N ronis
20[ Yn+06_|2A|DICOMO roars e
7 el Rkl rry v
22| xm+00 || XML oo S
43 xm+0.1 |2 XML2 T
2a] xm+02 |28| XML3 o
25| xm+03 || XMLA PSS
26| Xxm+0.4 |2 XML Fo
a7] xm+05 [P XMLO P s

28| xm+0.6 [P XM LT a6
49| Xm+0.7 17| Xm+2.7

50| +24v 18] +24v

NOTE
1 The DI and DO addresses for the basic and extension

modules run contiguously. These basic and extension
module DI and DO addresses are allocated to the I/O Link
as a group. For example, when the DI and DO top
addresses are X0004 and Y0000 (m = 4 and n = 0),
respectively, then the addresses are allocated as shown in
the following table.

2 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 applied to the module is used
internally.

DI DO

Basic module X4-X6 YO-Y1

Extension module 1 X7-X9 Y2-Y3

Extension module 2 X10-X12 Y4-Y5

Extension module 3 X13-X15 Y6-Y7
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945 This section describes the DI (input signal) connections of the basic
DI (Input Signal) module and expansion modules A and B.

Connection o A maximum of 96 points are provided
(24 points per module; 1 basic module + 3 extension modules).

\J/ Pinnumber
CB150(18
Addressnumber (18)
Bitnumber —1— | CB150(50)
9, L 2
Xm+0.0 —- CB150(42)
RV ) oO—e Y ®
—:W\,—T_( RS +24V oV
Xm+0.1 ) C8150(43) +24 V stabilized power supply
RV
L=
Xm+0.3 'W‘ W) CB150(45)
L=
L=
Xm+0.5 'W‘ W) CB150(47)
=Y
Xm+0.6 'W‘ W) CB150(48)
=Y
Xm+0.7 — W CB150(49)
RV )
DICOMO & CB150(24)
$
77T CB150 (19),(20),(21)
(22),(23)
Xm+1.0 CB150(25)
RV D
Xm+1.1 CB150(26)
RV )
Xm+1.2 — CB150(27)
RV D)
Xm+1.3 — CB150(28)
RV D)
Xm+1.4 — CB150(29)
RV D)
Xm+1.5 W‘ \ CB150(30)
L=
Xm+1.6 — +_W"_T_< CB150(31)
RV +_‘VW—T—O
Xm+1.7 —1 CB150(32
: W> - o
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Pin number
Address number CB150(18)
+24V
rBitnumber S CB150(50) -
Xm+2.0 —1 CB150(10) ® ®
LRV | Ck*:yg +24V oV
Xm+2.1 'W‘ CBlSO(ﬂ) +24 V stabilized power supply
L= T
Xm+2.2 ) CB150(12)
m+2. —
RV r_,W\,,T_O
Xm+2.3 =1 CB150(13
RV b} (13)
Xm+2.4 — S CB150(14)
RV
Xm+2.5 — \ CB150(15)
RV
Xm+2.6 — \ CB150(16)
=T
Xm+2.7 — CB150(17)
)
RV oO—
M [ o2
O
CB150 (19),(20),(21)
(22),(23)

NOTE
Xm+0.0 through Xm+0.7 are DI pins for which a common voltage can be selected. That s, 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 whereever possible.

For safety reasons, the emergency stop signal needs to be allocated to an appropriate bit of
the addresses for which the common voltage is fixed, ranging from Xm+1.0 to Xm+1.7 or from
Xm+2.0 to Xm+2.7. See 9.4.19 for information about how to allocate the emergency stop
signal.

For unused DI pins allocated to 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 logic is fixed to “0”. For unused pins
allocated to Xm+0.0 to Xm+0.7 for which the common voltage can be selected, the logic is fixed
to “0” when the DICOMO CB150(24) pin is connected to the 0 V power supply. When the
DICOMO CB150(24) pin is connected to the +24 V power supply, the logic is fixed to “1”. The
logic of the unused pins allocated to Xm+0.0 to Xm+0.7 is variable when the contact of the
DICOMO CB150(24) pin is open.
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9.4.6 This section describes the DO (output signal) connections of the basic
DO (Output Signal) module and expansion modules A and B.
Connection © A maximum of 64 points are provided (16 points per module; 1 basic
module + 3 extension modul es).
\L— Pinnumber
DOCOM | g150(01),(33)
p— “_(>—
Address number
Bit number ® ®
+24V oV
+24 V stabilized power supply
Yn+0.0 'ZI CB150(34) '—|m
: I O Relay
DV
Yn+0.1 | CB150(35)
=
Yn+0.2 CB150(36)
=
Yn+0.3 CB150(37)
=
Yn+0.4 CB150(38)
Cov =
Yn+0.5 CB150(39)
Cov =
Yn+0.6 CB150(40)
Cov =
Yn+0.7 CB150(41)
Cov =
Yn+1.0 CB150(02)
=
Yn+1.1 CB150(03)
Cov
Yn+1.2 CB150(04)
Cov
Yn+1.3 CB150(05)
Cov
Yn+1.4 CB150(06)
Cov
Yn+1.5 CB150(07)
Cov
Yn+1.6 CB150(08)
Cov
Yn+1.7 CB150(09)
DV
77T CB150 (19),(20),(21)
(22),(23)
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947 This section describes the specifications of the DI/DO signals used with
DI/DO Signal the basic module and expansion modules A and B.

Specifications DI (input signal specifications)

Number of points 24 points (per module)

Contact rating 30 VDC, 16 mA or more

Leakage current between |1 mA or less (26.4 V)
contacts when opened

Voltage decrease between |2 V or less (including a cable voltage decrease)
contacts when closed

Delay time The receiver delay time is 2 ms (maximum). In
addition, [I/O Link transfer time between CNC and
1/0 module (2 ms maximum)] + [ladder scan period
(depending on CNC)] must be considered.

DO (output signal specifications)

Number of points 16 points (per module)

Maximum load current | 200 mA or less including momentary variations

when ON

Saturation voltage when |1V (maximum) when the load current is 200 mA
ON

Withstand voltage 24V +20% or less including momentary variations

Leakage current when |20 pA or less
OFF

Delay time The driver delay time is 50 pus (maximum). In
addition, [I/O Link transfer time between CNC and
1/0 module (2 ms maximum)] + [ladder scan period
(depending on CNC)] needs to be considered.

ON/OFF of the power supply (DO common) for DO signals (output
signals)

By turning off (opening) the power supply pin (DOCOM) for the DO
signals (output signals), al the DO signals of each module can be turned
off at the sametime. At thistime, the DO state is as shown below.

ON
DOCOM -

OFF

| -
DO state when ! V\/\/
DOisoninthe

sequence OFF—\ / ‘ \/\/\/ '

DO state when ON
DO is off in the
sequence OFF

Il
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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. The +24 V signal to be supplied
to the 1/0O module must not be turned off during operation.
Otherwise, a CNC communication alarm is issued. 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.

Parallel DO (output signal) connection

A DO load current of twice the level can be obtained by connecting DO
pointsin parallel and exercising ON/OFF control at the sametimeinthe
sequence. Namely, the maximum load current per DO point is 200 mA.
By connecting two DO pointsin parallel and turning onthetwo DO points
at the same time, 400 mA can be obtained. In this case, however, the
leakage current isdoubled up to 40 uA when the DO pointsareturned off.

Ejﬂ”‘" CB150(01),(33)
T ] ]

+24V ov
+24 V regulated power suppl:

IZ, ™~

I C Relay

DV

—

< g

r

DV
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9.4.8 This section describes the 2A output connector pin allocation of
2A Output Connector expansion module C.
Pin Allocation CB154 (HONDA MR-50RMA)
33| pocoma 01[DOCOMA| 50 pins, male,
34| Yn+0.0 02| Yn+1.0 with a metal fitting for securing
350 ynro.1 12| GNDA 03l Yniil the connector cover
36( Yn+0.2 20| GNDA 04| Yn+1.2
37| Ynv03 |24 GNPA o1
38| Ynr04 | 22| ONDA ISt
39( Yn+0.5 23| GNDA 07| Yn+1.5
20[ Yn+056 |22 08| Yn+1.6
21 Yn+0.7 [2 09| Yn+1.7
42 26 10
43 27 11
44 28 12
45 29 13
46 30 14
47 31 15
48 32 16
49| DOCOMA 17| bocoma
50| DOCOMA 18| DOCOMA

NOTE

1 The DI/DO addresses of an expansion module and the
DI/DO addresses of the basic module are contiguous.
Addresses allocated to I/O Link are handled as a group
covering the basic and expansion modules. That is, when
the first addresses allocated are X0004 and Y0000 (m = 4,
n = 0), the DI/DO addresses are as listed below.

2 When the 2A output module is used, the DI addresses of the
module cannot be used. (When the 2A output module is
used as expansion module 3, X13 through X15 cannot be
used.)

DI DO

Basic module X4 to X6 YOto Yl

Expansion module 1 X7 to X9 Y2toY3

Expansion module 2 X10 to X12 Y4to Y5

Expansion module 3 X13 to X15 Y6 to Y7
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949 This section describesthe 2A output connector connections of expansion
2A DO (Output Signal) module C.
Connection
CB154(01), (17), (18)
DOCOMA (33), (49), (50)
‘ SR
Apldress number v+ ov
Bit number
24VDC
DV
—t—e
Yn+0.0 ! | £ 08154 (34) Solenoid, ®
| | j etc.
Yn+0. 1 v [ ® 4 CB154 (35)
Yn+0. 2 ov [ ® | 08154(36)
Yn+0.3 v [ ® a | CB154 @7
Yn+0. 4 v | ? | | CB154(38)
Yn+0.5 v [ ¢ < & CB154 (39)
¥n+0. 6 DV * ] & 08154 (40)
Yn+0. 7 v [ ® K | CB154(41)
Yn+1.0 ov | ® & CB154 (02)
Yntl. | v |9 ] | CB154(03)
Yn+1. 2 ov [ ® < , CB154 (04)
Yn#1.3 v [ ? | CB154 (05)
s )
Yn+1. 4 v [ ? A CB154 (06)
Ynt1.5 ov |7 | CB154(07)
Yn+1.6 N ¢ ] | CB154 (08)
Y7y |] A CB154(09)
P CB154(19), (20), (21)
(22), (23)
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This section describesthe specifications of the 2A output DO signalsused
with expansion module C.

9.4.10
2A Output DO Signal

Specifications DO (output signal specifications)

Number of points

32 points (per module)

Maximum load current

when ON

2 A or less per point.
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

Delay time

[I/O Link transfer time (2 ms maximum)] + [ladder

scan period (depending on CNC)] must be
considered.

ON/OFF of the power supply (DO common) for DO signals (output
signals)

By turning off (opening) the power supply pin (DOCOM) for the DO
signals (output signals), al the DO signals of each module can be turned
off at onetime. At thistime, the DO state is as shown below.

ON
DOCOM —— e
OFF ‘ .
DO state when ON : )
DOisoninthe ! !
sequence OFF \ / \ \/\/\/ :
DO statewhen o oot
DO is 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. The +24 V signal to be supplied
to the 1/0O module must not be turned off during operation.
Otherwise, a CNC communication alarm is issued. 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.

Parallel DO (output signal) connection
The 2A output module does not allow parallel DO connectionsincluding
paralel connections with the DO signals of other modules.
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94.11 This section describes the analog input connector pin allocation of
Analog Input expansion module D.
Connector Pin CB157 (HONDA MR-50RMA)
Allocation 33| INm3 01 INM1 50 pins, male,
34| COM3 02| com1 with a metal fitting for securing
350 FGND3 19| FGND 03| FDNDL the connector cover
36| INP3__ |20 FOND [ mpy
a7 awps_ |24 FOND o8 sypt
38| INM4 22| FGND 06| INM2
39| COM4 23| FGND 07| com2
20] FGND4 |24 08| FGND2
a1 INPa |22 09| INP2
42| IMP4 26 10| IJMP2
43 27 11
44 28 12
45 29 13
46 30 14
47 31 15
48 32 16
49 17
50 18
NOTE
1 The DI/DO addresses of an expansion module and the
DI/DO addresses of the basic module are contiguous.
Addresses allocated to I/O Link are handled as a group
covering the basic and expansion modules. That is, when
the first addresses allocated are X0004 and Y0000 (m = 4,
n = 0), the DI/DO addresses are as listed below.
2 With the analog input module, the DO space is also used as
an input channel selection area.

DI DO
Basic module X4 to X6 YOtoYl
Expansion module 1 X7 to X9 Y2to Y3
Expansion module 2 X10 to X12 Y410 Y5
Expansion module 3 X13 to X15 Y6 to Y7
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94.12 This section provides a diagram of the analog input connector
Analog Input Signal connections of expansion module D.
Connections
Analog input module
Pin number
250Q 1CH. | 2CH. | 3CH. | 4CH.
Not connected M%— 05 | 10 | 37 | 42
For voltage input
|NPn 04 | 09 | 36 | 41
voliage )OOOCI/ LM
source ! n 01 | 06 | 33 | 38
4 v COMn 7}r 02 | 07 | 34 | 39
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
|NPn 04 | 09 | 36 | 41
Current
source | NMn 01 | 06 | 33 | 38
} COMn 7J7 02 | 07 | 34 | 39
FGNDn 03 | 08 | 35 | 40
FGND 19, 20, 21, 22, 23
(Common to all channels)
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NOTE

1

2

w

In the diagram above, n represents each channel (n =1, 2,
3, 4).

Current input or voltage input can be selected on a
channel-by—channel basis. For current input, connect
JMPn to INPn.

For the connection, use a shielded twisted pair.

In the diagram above, the shield of each channel is
connected to FGNDn, and FGND is used for shield
processing of all channels. However, the shield of a channel
may be directly connected to frame ground with a cable
clamp, instead of using FGNDn.

If the voltage (current) source has a GND pin, as shown in
the figure above, connect COMn to this pin. Otherwise,
connect INMn and COMnN together in the analog input
module.
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9.4.13 This section describes the specifications of the analog input signal's used
Analog Input Signal with expansion module D.
Specifications Item Specifications Remarks

Number of input|Four channels
channels (Note)

Analog input DC-10to +10V Voltage input or current
(Input resistance: 4.7 ohms) |input can be selected on
DC —20 to +20 mA channel-by—channel
(Input resistance: 250 ohms) | basis.
Digital output (Note) |12 bits (binary) Represented as two’s
complement
Input/output Analoginput | Digitaloutput
correspondence
+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
Currentinput: +1%
Maximum input | £15V/+30mA
voltage/current

Minimum conversion | Ladder scan period of CNC
time (Note) connected

Number of occupied | DI = 3 bytes, DO = 2 bytes
input/output  points
(Note)

NOTE
This 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.
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9.4.14
Analog Input
Specifications

(Digital output)

This digital input module has four input channels. The digital output
section consists of agroup of 12 bitswithin the three-byte occupied input
points. The output format is indicated below.

Address in the module 7 6 5 4 3 2 1 0
Xm (even—numbered address) D07 D06 D05 D04 D03 D02 D01 D00
Xm+1 (odd—numbered address) 0 0 CHB CHA D11 D10 D09 D08

D00 to D11 represent 12—hit digital output data. DOO and D11 correspond
to weightings of 20 and 211, respectively.

D11 is a sign bit expressed as a two's complement. CHA and CHB
represent analog input channels.

This meansthat when the two bytes above are read with aPM C program,
the A-D converted data of the CHA and CHB input channels can be read
from D11 to DOO. For CHA and CHB, see the description of channel
selection, below.

Section 6.3 provides notes on reading data with a PMC program.

(Channel selection)

With this anal og input module, which of the four channelsisto be output
to the digital output section 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 bel ow.

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

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 beread 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)

Thestart addressof X (DI) of thebasic modul esincluding theanal og input
modulemust alwaysbeall ocated at an even—numbered address. Withthis
alocation, the digital output addresses of the analog input module are as
described below, depending on where the analog input module is
allocated

® \When the analog input moduleis allocated in the space for expansion
module 1 (m represents the alocation start address.)
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Address in the module 7 6 5 4 3 2 1 0
Xm+3(odd—numbered address) Undefined
Xm+4 (even—numbered address) D07 D06 D05 D04 D03 D02 D01 D00
Xm+5 (odd—numbered address) 0 0 CHB CHA D11 D10 D09 D08

® \When the analog input moduleis allocated in the space for expansion
module 2 (m represents the alocation start address.)

Address in the module 7 6 5 4 3 2 1 0
Xm+6 (even—numbered address) D07 D06 D05 D04 D03 D02 D01 D00
Xm+7 (odd—numbered address) 0 0 CHB CHA D11 D10 D09 D08
Xm+8(even—numbered address) Undefined

® \When the analog input moduleis allocated in the space for expansion
module 3 (m represents the alocation start address.)

Address in the module 7 6 5 4 3 2 1 0
Xm+9 (odd—numbered address) Undefined
Xm+10 (even—-numbered address) D07 D06 D05 D04 D03 D02 D01 D00
Xm+11 (odd—numbered address) 0 0 CHB CHA D11 D10 D09 D08
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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9.4.15
Manual Pulse
Generator Connection

An example in which three manual pulse generators are connected to
extension module A is shown below. The manual pulse generator can be
connected only for thei series CNC.

Extension module Manual pulse generators
Manual pulse generator #1
JA3 (PCR-E20LMDT) (M3 screw terminal)
3 4 5 6
s ooy <) ¢ v ov | ha1 | het
3| HA2 |13 Manual pulse generator #2
21 AB2 114l 0V (Miscrewtirminal) . -
5| HA3 (15
61 HB3 (16 0V —Q [+5v | ov_| HA2 | HB2
7 17 Manual pulse generator #3
8 18| +5V (M3 screw terminal)
9| +5V 19 3 P 5 6
10 20| +5V +5V | OV | HA3 | HB3
Cable connection _ Manual pulse
Terminal block genera’[ors
——————— ml
1 | | 5 #1
HAL 12 [ ; HAL =1 HAL
HBL 1< :R;e : HB1 5 HB1
*5V T oo ! oV 2] SV
oV — : oV oV
| #2
HA2 j :::Iedk : HA2 2 HA2
HB2 | IAR:: i HB2 3] HB2
oV 14 !3Black | oV 4 +5V
oV : ; oV oV
I #3
9Black
HA3 2 :gwi;e | HA3 2 HA3
HB3 : ' HB3 HB3
20 ! '6Red | 3
oV 16 I1Black | oV 4| BV
ov I | ov ov
L —- Shield — —-
Ground plate
| Cable | | Wwire |

Recommended wire material:
A66L—-0001-0286 (#20 AWG x 6 + #24 AWG x 3 pairs)
Recommended connector:
A02B-0120-K 303 (including the following connector and case)
(Connector: FI40-2015S (Hirose Electric Co., Ltd.))
(Case: FI40-20-CV5 (Hirose Electric Co., Ltd.))
Recommended cables:
A02B-0120-K 841 (7 m)
(for connecting three manual pulse generators)
A02B-0120-K 848 (7 m)
(for connecting two manual pulse generators)
A02B-0120-K 847 (7 m)
(for connecting one manual pulse generator)
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(These cables do not include the wire shown in the above figure.)

NOTE
The number of connectable manual pulse generators

depends on the type and option configuration.

9.4.16

Cable Length for
Manual Pulse
Generator

Like a pulse coder, the manual pulse generator operateson 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:

01X Rx 2L
O.ZgT

Where
0.1 = manua pulse generator supply current (0.1 A)
R = resistance per unit cable length (£2/m)
m = number of 0—volt and 5-volt wires
L = cablelength (m).

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

IIA
23

L

In the case of the A66L—-0001-0286 cable, for example, when three pairs
of signal wires and six power supply wires (20/0.18, 0.0394 C2/m) are
used (three power supply wires connected to 5V and the other threeto O
V), the cable length is:

3
L = 50302 = 76-75Iml
However, the maximum pul se transmission distance for the manual pulse
generator is 50 m. Taking this into consideration, the cable length may
be extended to:
38.37 m (when two generators are used), or
25.58 m (when three generators are used).
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94.17 M odules can be connected in the sameway, regardless of whether you are

Connection of Basic

connecting the basic module to an extension module or connecting two
extension modules. Connect the modules by using 34—pin flat cable

and Extension Modules connectors as shown in the figure below. Ensure that all 34 pins a one
end of the cable are connected to the corresponding pins at the other end;
e.g., connect the A1 pin to the pin having the same designation (A1) at

the other end.

DI/DO interface side

T

» Al pin mark

é

Ventilation
slot

Basic module

!

DIN rail
mounting side

DI/DO interface side DI/DO interface side

34—pin flat cable

Flat cable—side connector specification:
HIF3BA-34DA-2.54R (Hirose Electric Co., Ltd.)

Module connector—side specification:
HIF3BA-34PA-2.54DS (Hirose Electric Co., Ltd.) or
FAP-3403-1202-0BS (Yamaichi Denki Co., Ltd.)

t 1

34—pin flat cable

I
34—pin flat cable f‘

Extension module Extension module

! y

DIN rail DIN rail
mounting side mounting side
Top view

NOTE

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). When connecting modules, install extension modules so that the flat cables do not

cover the vent, as shown in the above figure.

Therefore, for direct connection to the connection printed circuit board, expansion modules are
installed to the right of the basic module on the installation plane. For installation using DIN
rails or screws, expansion modules are installed to the left of the basic module on the installation

plane.

— 235 —



9. CONNECTION TO FANUC I/O Link B-63523EN/03

04.18 When connecting a connector panel printed circuit board directly
Module Installation (external module view and mounting diagram)

Dimensions of connector panel a
printed circuit board £0.2

28
32

Board thickness ==
1.6 mm

Square hole

12
I

0.9 )

08

o mlim
,\ p—

&/E e

89
106

—l
63.6
122

No. 1
 pin

—
o

e

R =
/,ﬁ_m " =
Square N
hole
1/0 Link
I/0 interface 7 4/ interface

(for extension
= module)

Connector panel printed circuit board connector specification:
HONDA MRH-50FD (50—pin female straight connector without fitting)

NOTE

1 A connector with a fitting (HONDA MRH-50RMA) is used for the module—side 1/O interface.
Always use a connector having no fitting for the connector panel printed circuit board.

2 Area where pattern printing is prohibited

/7] : Prohibited area on soldered side
M . Prohibited area on component side
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When connecting a connector panel printed circuit board directly
(mounting and dismounting a module)

/ Stoppﬁ/r | ®
Connector panel /

printed circuit board

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 @), 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 &)

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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WhenmountingaDIN rail (external moduleview and mounting diagram)

Mount the DIN rail here.

MPG interface

1/0 Link interface (for extension

zc module)
[ | I
il |
N T}
©
8cC —
3

1/0 interface

NOTE
Recommended connector:  A02B—0098-K891 (including the following connector and case)

(Connector: HONDA MR-50FH solder type)
(Case: HONDA MR-50NSB angled type)
Recommended wire material: A66L-0001-0042 (7/0.18, 50 pins)
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When mounting a DIN rail (mounting and dismounting a module)

| Hook

DIN rail
/

L | _J

. Stopper

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.

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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When mounting a module using screws (external module view and
mounting diagram)

28
L1

32

i
4*_

103

122
Y

Screw
holes

L

1=d
1 of
~| B8/ 27

T
2-24.5

(70)

1/0 interface

(60) |13 1/O Link interface

MPG interface
i (for extension module)

=]
|
=

JD1A JD1B

NOTE
Recommended connector:  A02B—0098-K891 (including the following connector and case)

(Connector: HONDA MR-50FH solder type)
(Case: HONDA MR-50NSB angled type)
Recommended wire material: A66L-0001-0042 (7/0.18, 50 pins)
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9.4.19
Other Notes

DO signal reaction to a
system alarm

Address allocation

If asystem alarm occursin a CNC using the connector panel 1/0 module,
or if I/O Link communication between the CNC and connector panel 1/0
module fails, al the DO signals of the 1/O module are turned off.
Therefore, due care must be taken when setting up the machine sequence.
Also, the same phenomenon occurs if the power to the CNC or the 1/O
module is turned off.

For the connector panel I/0 module, I/0 addressesare mapped asfollows.

DI space map DO space map
Xm _ Yn Basic
Xm+1 Basolcl Yn+1 module
Xm+2 module Yn+2 Extension
Xm+3 Extensi Yn+3 module 1
xtension X
Xm+4 module 1 Yn+4 Extension
Xm+5 Yn+5 module 2
Xm+6 Extension Yn+6 Extension
|
Xm+7 module 2 Yn+7 module 3
Xm+8
Xm+ .
xm 20 Extension
m+ module 3
Xm+11
Xm+12 (for 1st MPG) i
Xm+13 (for 2nd MPG) Eq)ggl?ﬁaloln
Xm+14 (for 3rd MPG)
Xm+15 Basic
(DO alarm detection) | module

Thebasic connector panel I/O moduleisallocated agroup of DI addresses
(16 bytes) and a group of DO addresses (8 bytes). Up to three hardware
extension modules can be added or removed as required. The reason for
this address allocation is explained bel ow.

The MPG interface (MPG counter) occupies a DI space from Xm+12
through Xm+14. These addresses are fixed regardless of whether
extension module 2 or 3 is used, and Xm+12 through Xm+14 must be
allocated asaDI work areato enabletheuse of theMPG. Therefore, when
using an MPG for the i series CNC, alocate DI addresses in units of 16
bytes. Do not usethe DI spacefrom Xm+12 through Xm+14 for Ladder;
the CNC processes the MPG counter value directly.

DI address Xm+15 is used for detecting overcurrent and overheating
alarms that occur in the IC used in the DO driver. [For details, see the
section describing the detection of DO (output signal) darms.] This
addressisfixed regardlessof whether extension module2 or 3isused, and
it must be allocated asawork areabeforeit can beused. When using this
area, therefore, alocate DI addresses in units of 16 bytes.

Basically, I/0 addresses can be allocated to the connector panel 1/0
modulesfreely. Whenallocating DI addresses, however, consider alsothe
addressesthat aredirectly supervised by the CNC, and keep thefollowing
in mind.
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Fixed addresses directly supervised by the CNC (for FS21i/210i)

7 6 5 4 3 2 1 0
X0004 SKIP ESKIP -MIT2 +MIT2 -MIT1 +MIT1 ZAE XAE
SKIP6 SKIP5 SKIP4 SKIP3 SKIP2 SKIP8 SKIP7
SKIP ESKIP SKIP5 SKIP4 SKIP3 ZAE YAE XAE
SKIP6 SKIP2 SKIP8 SKIP7
X0005
X0006
X0007
X0008 *ESP
X0009 *DEC4 *DEC3 *DEC2 *DEC1

The upper row indicates those signals used for the T series. Thosein the
lower row are for the M series.

When DI addresses are allocated in units of 16 bytes, starting at X0004

X0004 «—— SKIPn and other fixed signals
X0005 Basic module
X0006
X0007 Extension
«—*ESP fixed signal
X0008 module 1 ) g
X0009 —*DECn fixed signal
X0010 E .
X0011 xtension
module 2
X0012 T oo
X0013 _ : o - - - : -
Extension ' The minimum configuration consists of the basic module and '
X0014 module 3 + extension module 1. Extension modules 2 and 3 may be added
X0015 . as required. This allows fixed signals, such as SKIPn and .
X0016 (for 1st MPG) £ ) ! *DECNn, to always be used and the *ESP fixed signal to be X
X0017 (for 2nd MPG) Xtenls'on . allocated to an address for which the common voltage is fixed to :
X0018 (for 3raMpG) | Modulel ' 24 V. Also, with the | series CNC, the MPG interface provided .
by extension module 1 can always be used. '
X0019 . )
Basicmodule | ! .

(DO alarm detection)

When DI addresses are allocated in units of 16 bytes, starting at X0007

X0007

X0008 Basic module [«—— *ESP fixed signal

X0009 «— *DECn fixed signal

X0010 Extension

X0011 module 1

X0012

X0013 Extension

X0014 module 2

X0015 o o e e e e e e e e e e e

X0016 Extension . The minimum configuration consists of the basic module only. '

X0017 module 3 ! Extension modules 1, 2, and 3 may be added as required. In :

X0018 « the minimum configuration, SKIP and other fixed signals and the

X0019 (for 1stMPG) | _ . MGP interface of extension module 1 cannot be used. In this .

0020 (for 2nd MPG) xtension « case, however, the *DECn fixed signal can always be used and !

<0021 (for 3rd MPG module 1 . the *ESP fixed signal can be allocated to an address for which '

0032 (fo ) * the common voltage is fixed to 24 V in the minimum :
) Basicmodule | | configuration. '

(DO alarm detection) , config :
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DO (output signal) alarm
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 (1 byte), is
activated and keepsthe DO signal for therelevant 1 bytein the OFF state
until the cause of the problemiseliminated. Evenif thisoccurs, the CNC
and 1/0 module continue operating. The DI address (Xm+15) identifies
the DO driver which has detected the alarm. The following table shows
the correspondence between the DI address (Xm+15) bits and the DO
addresses. Bit value“1” indicates that the corresponding DO driver has
detected an alarm. The contents of the Xm+15 area can be checked by
using the DGN screen of the CNC or by performing alarm processing for
the area in advance by using Ladder. This helps alarm detection and
recovery.

Alarm detection DO address Location

address and bit
Xm+15.0 Yn+0 Basic module
Xm+15.1 Yn+1 Basic module
Xm+15.2 Yn+2 Extension module 1
Xm+15.3 Yn+3 Extension module 1
Xm+15.4 Yn+4 Extension module 2
Xm+15.5 Yn+5 Extension module 2
Xm+15.6 Yn+6 Extension module 3
Xm+15.7 Yn+7 Extension module 3

NOTE

This function is not supported by the 2A output module or
analog input module.

Allocation of the 2A output module and analog input module

The 2A output module and analog input module can be alocated to any
of the spaces for expansion modules 1, 2, and 3. In addition, up to three
2A output modules or analog input modules can be allocated to all the
gpaces for expansion modules 1, 2, and 3. When an MPG interface is
required, the module occupies the space for expansion module 1; no 2A
output module or analog input module can be allocated in the space for
expansion module 1.

The 2A output module does not involve DI points, so that the DI area of
the spacein which a 2A output moduleis alocated is unusable. When a
2A output module is allocated to the space for expansion module 2, for
example, the areas from Xm+6 to Xm+8 cannot be used. (The spacesfor
the other modules are not shifted. Inthiscase, the DI space of expansion
module 3 remains at Xm+9 through Xm+11.)
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B—63523EN/03

9.4.20

Distribution 1/0 Setting

By changing the setting (rotary switch) for the expansion modules,
connections can be made by omitting some expansion modules as shown

below.

Basic module

Expansion module 3

Expansion module 1
Expansion module 2

Expansion module 1
is omitted.

Expansion module 3

Basic module

Expansion module 2

is omitted.

Expansion module 1

Expansion module 2
Expansion module 3

Expansion modules 1 and 2

are omitted.

Method of setting (control and method of setting the control)

As shown below, the control (rotary switch) islocated on an expansion
module. To change the setting, turn the switch with a flat—bladed
screwdriver with atip width of about 2.5 mm.
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The function of the rotary switch is as follows:

Setting Actual Meaning of setting
position indication

0 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 2 Set the rotary switch on an expansion module to
this position when the preceding two expansion
modules are omitted.

3 - This setting is prohibited.

4t0 F 4,-,6,—, |4,8,orC has the same effect as 0.
8,— A, — |5,9, or D has the same effect as 1.
C,— E,— |6, A, or E has the same effect as 2.

7, B, or F has the same effect as 3. (This setting,
however, is prohibited.)
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Examples of setting

(When expansion module 1 is omitted)
On expansion module 2, set the rotary
switch to setting position 1. On expan-
sion module 3, keep the rotary switch
set to setting position 0.

Basic module

(When expansion module 2 is omitted)
On expansion module 3, set the rotary
switch to setting position 1. On expan-
sion module 1, keep the rotary switch
set to setting position 0.

6 /

-
| 2
- >
g

ol
S|| E
he] B c
oll| o
Ell @
ol 8
ol o
o] X
m L

(When expansion modules 1 and 2
are omitted)

On expansion module 3, set the rotary
switch to setting position 2.

Basic module

Expansion module 3

NOTE

1 Expansion module A (DI/DO = 24/16, with manual pulse
interface) (A03B-0815-C002) is fitted with an additional
rotary switch as other types of modules are modified.
However, expansion module A is always mounted at the
location of expansion module 1, so that its factory setting
need not be changed.

2 This feature was added in the middle. The expansion
modules shipped before August 1998 are not provided with
this feature.
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9.5

CONNECTION OF
OPERATOR’S PANEL
I/O MODULE

(FOR MATRIX INPUT)

95.1
Overall Connection
Diagram
CNC
1/0 UNIT
/0 Link ' E i
JD44A ? B
()
ENEEN
O O
& > L
wpI—QH
MPG @ E JA3
QOZ) —
MPG § B
3 D
iy
MPG ot D
g D
CES54 ﬂ —' E 2 D
+24 V power supply - < <CPD1(|N) :|
+24 V power supply --—— —g| < CPD1(0OUT)
NOTE

The MPG can be connected to this operator’s panel I/0O module only when the i series CNC
is used. When the operator’s panel I/O module is used together with a unit (connector panel
I/0O module) connected to the I/O Link supporting another MPG interface, only the MPG
interface of the unit (module) closest to the CNC connected to the I/O Link is enabled. The
following screw type connectors, newly incorporated into the i series main board, cannot be
used to connect the I/O Link or MPG.
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Connectors that cannot be used on the cable side

Specification Manufacturer

Connector FI-20-CV7 Hirose Electric Co., Ltd.

Connector case and connector | FI30-20S-CV7 Hirose Electric Co., Ltd.

952
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 isinput from CPD1 (IN). When power division is required, use
CPD1 (OUT).

Upto 1.0 A can be supplied by branching.

CPD1(IN)

o4\ 01| +24V
power R
24V > @ E o2 o

03

CPD1(OUT)

24V power 01) +24v
Wi
supply < @ E 02 oV

03

Recommended cable—side connector:
A02B-0120-K324
(including the following connector housing and case)
(Housing: Japan AMP 1-178288-3)
(Contacts: Japan AMP 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. Do not turn off the
+24 V supply to the connector during operation. Turning off
the +24 V supply will cause a CNC communication alarm.
When turning on the power, the +24 V supply to the 1/O
module must be turned on before or at the same time as the
power supply to the CNC. When turning off the power, the
+24 V supply to the I/O module must be turned off after or
at the same time as the power supply to the CNC.
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9.5.3
DI/DO Connector Pin
CE53 CE54
Arrangement
A B A B
01 ov ov 01 ov ov
02 N.C. +24V 02 CcoM1 +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 o7 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 KCM6
24 KCM3 KCM4 24 KCM7 DOCOM
25 DOCOM DOCOM 25 DOCOM DOCOM
Flat cable—side connector specification:
A02B-0120-K342
(HIFBB-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.))

NOTE
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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954
DI (General-purpose
Input Signa|) J Pin number
Connection Address number CE53(B02)
l—sitnumber 2V | CE54(B02)
Xm+0.0 — N | CE53(A03)
RV I oO—e
1 CE53(B03 %\
Xm+0. E_ I S (BO3)
Xm+0.2 E_.m_\) CE53(A04)
Xm+0.3 :’_ CE53(B04)
[Aypwan
Xm+0.4 E_.m_\) CES53(A05)
Xm+0.5 E_.m_\) CE53(B05)
Xm+0.6 E_.m_\) CES53(A06)
Xm+0.7 ELW) CE53(B06)
Xm+1.0 MRY | PN CE54(A03)
Xm+1.1 @_ 5 CE54(B03)
Xm+1.2 ) CE54(A04)
- RV I—'m—\)
Xm+1.3 E— 'm_\) CE54(B04)
Xm+1.4 E_'m_\) CE54(A05)
Xm+1.5 E_'m_\) CE54(B05)
Xm+1.6 E_'m_\) CE54(A06)
Xm+1.7 @W%.
COML i CE54(A02)
77 5 / CE53(A01),(B01),
CE54(A01),(B01)
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NOTE

1 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 O V power
supply is recommended whereever possible.
For safety reasons, the emergency stop signal needs to be
allocated to an appropriate bit of the addresses for which
the common voltage is fixed, ranging from Xm+0.0 to
Xm+0.7. See “Address allocation” in Section 9.5.10 for
details of how to allocate the emergency stop signal.
For unused DI pins allocated to the addresses for which the
common voltage is fixed (from Xm+1.0 to Xm+1.7), the logic
is fixed to “0”. For unused pins allocated to Xm+1.0 to
Xm+1.7 for which the common voltage can be selected, the
logic is fixed to “0” when the COM1 CE54(A02) pin is
connected to the O V power supply. When the COM1
CE54(A02) pin is connected to the +24 V power supply, the
logic is fixed to “1”. The logic of the unused pins allocated
to Xm+1.0 to Xm+1.7 is variable when the contact of the
COM1 CE54(A02) pin is open.

2 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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955 © A maximum of 56 points are provided.

DI (Matrix Input Signal)

Connection
sKCM1 CEB3(A23) Xn+4.0 ~Xn+4.1 ~Xn+d.2 Xn+d.3 ~Xn+dd ~Xn+45 ~Xn+d.6 ~Xn+4.7
KoM HCES3(B23) Ixn+5 0 IXn+5 1 :[Xn+5 2 IXn+5.3 Xn+5.4 AXn+55 AXn+5.6 AXn+5.7
KoMz HCES3(A24) Ixn+6 0 IXn+6 1 :[Xn+6 2 IXn+6.3 Xn+6.4 AXn+6.5 1Xn+6.6 AXn+6.7
KCema  HCES3(B24) IXn+7 0 IXn+7 1 :[Xn+7 2 IXn+7.3 Xn+7.4 AXn+7.5 IXn+7.6 AXn+7.7
KM Y CEDA(AZ3) I)(n+8 0 :[Xn+8 1 :[Xn+8 2 :[Xn+8.3 Xn+8.4 IXn+85 IXn+8.6 LXn+8.7
skcme  H»CES4(B23) Ixn+g 0 IXn+9 1 :[Xn+9 2 IXn+9 3 Axn+0.4 Ixn+95 Ixn+9.6 Jxn+9.7
swemy  HCED4(A24) I)(n+10 0 Ixn+10 1 IXn+10 2 IXn+1o 3 :[Xn+10 4 :[Xn+10 5 IXn+1o 6 AXn+10.7
sypo  HCES3(A19
syp1 CES3(B19)
syD2  )CES3(A20)
«yD3 CES3(B20)
syDa HCES3(A21)
«yDs  )CES3(B21)
«yDe  HCES3(A22)
wyp7 CES3(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 diodes may result in data input errors.

*KCMn

*KYDn
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95.6 © A maximum of 56 points are provided.
DO (Output Signal)
Connection
Pin number
bocom | CES3(A25,825)
rddrocs mumEer b CE54(A25,824,B25)
Bitnumber ® ®
+24V )Y,
+24'V siabilzed power supply
— L
Yn+0.0 hjgé LCES3(A0T) 4 IR
DV
Yn+0.1 CE53(B07)
Yn+0.2 CE53(A08)
Yn+0.3 CE53(B08)
Yn+0.4 CE53(A09)
Yn+0.5 CE53(B09)
Yn+0.6 CE53(A10)
Yn+0.7 CE53(B10)
Yn+1.0 CE53(A11)
Yn+1.1 CE53(B11)
Yn+1.2 CE53(A12)
Yn+1.3 CE53(B12)
Yn+1.4 CE53(A13)
Yn+1.5 CE53(B13)
Yn+1.6 CE53(A14)
Yn+1.7 CE53(B14)
7 TCE53(A01,501)
CE54(A01,B01)
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Pin number
DOCOM CE53(A25,B25)
R S CE54(A25,B24,B25)
Address number
Bit number [ [l
+24V ov
+24 V stabilized power supply
* K
g
Yn+2.0 1< A CES53(A15) '—lReIay
I
DV
Yn+2.1 {:’:p CE53(B15)
DV
Yn+2.2 {:,:4 CE53(A16)
DV
Yn+2.3 i:,: CE53(B16)
DV
Yn+2.4 {:,:4 CE53(A17)
DV
Yn+2.5 i:,: CE53(B17)
DV
Yn+2.6 i:,: CE53(A18)
DV
Yn+2.7 {:,:4 CE53(B18)
DV
Yn+3.0 i:)j CE54(AQ7)
DV
Yn+3.1 {:,: CE54(B07)
DV
Yn+3.2 {:,: CE54(A08)
DV
Yn+3.3 i:)j CE54(B08)
DV
Yn+3.4 {:,: CE54(A09)
DV
Yn+3.5 i:)j CE54(B09)
DV
Yn+3.6 i:)j CE54(A10)
DV
Yn+3.7 DV CE54(B10)
77 TCESS(AOl,BOl)
CE54(A01,B01)
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Pin number
DOCOM CE53(A25,B25)
Address number "_\)%LBM’BZS)
Bit number ® ®
Yn+4.0 {JJJ:ZT | LCE54(A11) S—‘
I Relay
DV

Yn+4.1 @:, CE54(B11)
Yn+4.2 @: CE54(A12)
Yn+4.3 @: CE54(B12)
Yn+4.4 @: CE54(A13)
Yn+4.5 @: CE54(B13)
Yn+4.6 @: CE54(A14)
Yn+4.7 @: CE54(B14)
Yn+5.0 @: CE54(A15)
Yn+5.1 @: CE54(B15)
Yn+5.2 @: CE54(A16)
Yn+5.3 @: CE54(B16)
Yn+5.4 @: CE54(A17)
Yn+5.5 @: CE54(B17)
Yn+5.6 @: CE54(A18)
Yn+5.7 v CE54(B18)

7 TCE53(A01,501)

CE54(A01,B01)
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Pin number
CE53(A25,B25)
DOCOM : CE54(A25,B24,B25)
Address number ’ ,
Bit number ® ®
+24V oV
+24 V stabilized power supply
—? <
Yn+6.0 ’J\__lj !6 )CE54(A19) W
DV

Yn+6.1 CE54(B19)
Yn+6.2 CE54(A20)
Yn+6.3 CE54(B20)
Yn+6.4 CE54(A21)
Yn+6.5 CE54(B21)
Yn+6.6 CE54(A22)
Yn+6.7 CE54(B22)

777 CE53(A01,B01)

CE54(A01,B01)

957 For details of the connection of the manual pulse generator, see Section

Manual Pulse 9.4.15.

Generator Connection
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95.8
External View

1O

[ 10

°[g__ FB3
CR54

GPDI ©
/

24 V power supply connection
Manual pulse generator connection

1/0 Link signal connection

Machine operator’s panel DI/DO interface

A D

Note) Lead wires and other components are mounted on the rear

pil =

Note face of the printed circuit board. Ensure that printed circuit
boards are spaced 5 mm or more from one another to prevent
interference.

| : Polarity guide _ 11D 49 | 2 59 |5
» : Al pin mark !
\ o o
S LO ] |
O O
Rear mounting area
(Perspective drawing
viewed from the front)
0
=115 12 15
| 0
o HE
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9.5.9
Specifications

Installation specifications

Ambient temperature

During operation 0°C to 58°C
During storage and transportation —20°C to 60°C

Temperature change

Max. 1.1°C/min.

Relative humidity

Normal : 75% orless
Short term (1 month or less) :  95% or less

Vibration

During operation : 0.5 G or less

Environment

Ordinary machining factory environment

(Special consideration is required when installing the
module in a dusty location or where highly concen-
trated cutting lubricant or organic solvent is used.)

Other requirements

(1) Install the I/O module in a fully enclosed cabinet.

Ordering specifications

Item

Specification Remarks

Operator’s panel I/0O | A20B-2002-0470 |General-purpose DI: 16 points

(replacement part)

module Matrix DI: 56 points

DO: 56 points

MPG interface is supported.
Fuse 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

24 V source type output

CNC interface

FANUC I/O Link

Up to 16 modules can be

connection connected as CNC slaves. Or, a
maximum of 1024 points can be
supported on both the input and
output sides.

MPG interface Max. 3 units MPG interface can be used only

for the i series CNC.
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Power supply rating

Module

Supply voltage

Currentrating Remarks

Operator’s panel
1/0 module

24 VDC +10% supplied
from the power supply
connector CPD1. The
allowance of +10%
should include
instantaneous voltage
and ripple voltage.

0.35A The total power
consumption of
DI points is
included.

(This is true
when all general
DI points are
turned on.)

The power
consumption of
DO points is not
included.

DI (input signal) specifications
(General—purpose input signal)

Contact rating

30 VDC, 16 mA or more

Open circuit intercontact
leakage current

1 mA or less (at 26.4 V)

Closed circuit intercontact
voltage drop

2Vorless
(including cable voltage drop)

Delay

Receiver delay: Max. 2 ms

The time required for I/O Link transmission
between the CNC and I/O module (max. 2 ms +
CNC ladder scan cycle) must also be taken into
account.

(Matrix input signal)

Contact rating

6 VDC, 2 mA or more

Open circuit intercontact
leakage current

0.2 mA or less (at 26 V)

Closed circuit intercontact
voltage drop

0.9 V or less (with a current of 1 mA)

Delay The maximum matrix period of 16 ms, the
maximum time of 1/O Link transfer between CNC
and 1/0 module of 2 ms, and the ladder scanning
period (by CNC) must be considered.

NOTE

When detour prevention diodes are used, the voltage drop

across closed contacts

indicated above must be

maintained, including the diode voltage drop.
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DO (output signal) specifications

Maximum load current in ON state

200 mA or less
(including momentary current)

Saturation voltage in ON state

Max. 1 V (when load current is 200 mA)

Withstand voltage

24V +20% or less
(including momentary values)

Leakage current in OFF state

20 uAorless

Delay

Driver delay: Max. 50 us

The time required for I/O Link transmission
between the CNC and I/O module (max. 2
ms + CNC ladder scan cycle) must also be
taken into account.

NOTE

Ensure that the maximum current per DOCOM pin (DO
power supply pin) does not exceed 0.7 A.
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9.5.10
Other Notes

DO signal reaction to a
system alarm

Address allocation

If a system alarm occurs in the CNC using the operator’s panel 1/0
module, or if 1/0O Link communication between the CNC and operator’s
panel 1/0 module fails, all the DO signals of the I/0 module are turned
off. Therefore, sufficient care is necessary when setting up the machine
sequence. Also, the same phenomenon occurs if the power to the CNC
or the 1/O module is turned off.

For theoperator’spanel 1/0 module, 1/0 addressesare mapped asfollows.

DI space map DO space map
Xm General-purpose Yn
Xm+1 input signal Yn+1
Xm+2 Yn+2
Xm+3 Reserved Yn+3 Output signal
Xm+4 Yn+4
Xm+5 Yn+5
Xm+6 . Yn+6

Matrix input

Xm+7 signal Yn+7 Reserved
Xm+8
Xm+9
Xm+10
Xm+11 Reserved
Xm+12 (for 1st MPG)
Xm+13 (for 2nd MPG) MPG
Xm+14 (for 3rd MPG)
Xm+15 (DO alarm DO alarm
detection) detection

The operator’s panel 1/0 moduleisalocated agroup of DI addresses (16
bytes) and agroup of DO addresses (8 bytes). Thisaddressallocationis
explained below.

The MPG interface (MPG counter) occupies DI space from Xm+12
through Xm+14. These addressesarefixed, and Xm+12 through Xm+14
must be allocated as a DI work area to enable the use of the MPG.
Therefore, whenusingan MPG for thel seriesCNC, allocate DI addresses
inunitsof 16 bytes. Do not usethe DI spacefrom Xm+12 through Xm+14
for Ladder; the CNC processes the MPG counter value directly.

DI address Xm+15 is used for detecting overcurrent and overheating
alarms that may occur in the IC used in the DO driver. [For details, see
the section describing the detection of DO (output signal) alarms.] This
addressisfixed, and must beallocated asawork areabeforeit can beused.
Therefore, whenusing thisares, allocate DI addressesin unitsof 16 bytes.

Basicaly, I/0O addresses can be allocated to the operator’s panel 1/0
modulefreely. When allocating DI addresses, however, consider also the
fixed addresses that are directly supervised by the CNC, and keep the
following in mind.
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Fixed addresses directly supervised by the CNC (for FS21i/210i)

7 6 5 4 3 2 1 0
SKIP ESKIP |-MIT2 |+MIT2 |-MIT1 |+MIT1 |ZAE XAE
X0004 SKIP6 | SKIP5 | SKIP4 | SKIP3 | SKIP2 | SKIP8 | SKIP7
SKIP ESKIP | SKIP5 | SKIP4 | SKIP3 | ZAE YAE XAE
SKIP6 SKIP2 | SKIP8 | SKIP7
X0005
X0006
X0007
X0008 *ESP
X0009 *DEC4 | *DEC3 | *DEC2 | *DEC1

The upper row indicates those signals used for the T series. Thosein the
lower row are for the M series.

When DI addresses are allocated in units of 16 bytes, starting at X0008

X0008 General—purpose |«—— *ESP fixed signal

X0009 input signal <«—— *DECn fixed signal

X0010 Reserved

X0011

X0012

X0013

X0014

X0015 Matrix input

signal

X0016

X0017

X0018 CoT TS |

X0019 Reserved ' Although fixed signals such as SKIP cannot be used, !

X0020(for 15t MPG) | a_llocating DI addresses starting f_rom X0008 allows the *DECn |

X0021(for 2nd MPG) ! signal to be used and the *ESP fixed signal to be allocatedto

MPG . an address for which the common voltage is fixed to 24 V. )

X0022(for 3rd MPG) ' (Fixed signals cannot be allocated to the for the matrix input

X0023(DO alarm DO alarm . signals.) .

detection) detection L '
Turning the DO (output All the DO signals can be turned off simultaneously by turning off
signal) power on and off (opening) the DO (output signal) power supply pin “DOCOM”. Doing
(DOCOM) so causes the DO signal status to change as shown below.

’

W
VWV

ON
DOCOM gpp \ B
WhenDOisONin QN
the sequence OFF \4

When DO is OFF ON
in the sequence OFF
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Parallel DO (output
signal) connection

NOTE

When the DO signal is in the ON state in the sequence, the
ON or OFF state of the DOCOM pin determines the state of
the signal, as indicated by the dotted lines in the above
figure. Do not turn off the +24 V supply, provided by the
CPD1 to the 1/0O module, during the operation. Turning off
the +24 V supply would cause a CNC communication alarm.
When turning on the power, the +24 V supply to the 1/O
module must be turned on before or at the same time as the
power supply to the CNC. When turning off the power, the
+24 V supply to the I/O module must be turned off after or
at the same time as the power supply to the CNC.

The DO load current can be doubled by connecting two DO points in
paralel and turning them on and off simultaneously in sequence, as
showninthefigurebelow. Themaximum load current per DI pointis200
mA. Connecting two DO pointsin parallel and turning them on at the
same time produces acurrent of 400 mA. Note that, however, when two
DO points are connected in parallel, the leakage current also doubles
while they are off (max. 40 uA).

CE53(A25), (B25)
DOCOM | cEs4(B24), (A25), (B25)
Y Y W—
+24V ov
+24 stabilized power supply
K
< —
I \ Relay
DV
J\JJJ [
!é
I
DV
[
T
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DO (output signal) alarm
detection

The DO driver of the I/O module is capable of detecting an overcurrent
and measuring itsown temperature. |f an accident, such asconnectingthe
cableto ground, causes an abnormal increase in theload current or inthe
driver temperature, a protection circuit, which is provided for each DO
driver (1 byte), 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 the 1/0 module continue operating. The DI
address (Xm+15) identifieswhich DO driver has detected an alarm. The
following table shows the correspondence between the DI address
(Xm+15) bits and the DO addresses. Bit value “1” indicates that the
corresponding DO driver has detected an alarm. The contents of the
Xm+15 area can be checked by using the DGN screen of the CNC or by
performing the alarm processing for the areain advance by using Ladder.
This helps alarm detection and recovery.

Alarm detectio_n address DO address Remarks
and bit
Xm+15.0 Yn+0
Xm+15.1 Yn+1
Xm+15.2 Yn+2
Xm+15.3 Yn+3
Xm+15.4 Yn+4
Xm+15.5 Yn+5
Xm+15.6 Yn+6
Xm+15.7 Yn+7 Reserved
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9.6

CONNECTION OF
OPERATOR’S PANEL
I/O MODULE AND
POWER MAGNETICS
CABINET I/O
MODULE

The difference between the operator’s panel 1/0 module and the power
magnetics cabinet 1/0 module lies in whether an interface to a manual
pulse generator is provided. The power magnetics cabinet does not
provide an interface to amanual pulse generator.

9.6.1
Overall Connection
Diagram

CNC

I/O UNIT

E JD1B

1/0 LINK
1B
JD44A

=[IB—CK |

MPG

MPG |

MPG |

+24V Power

R

|]aued s.orelado aulyoep

o BIB—AR

supply

Power

+24V
supply

—g| {| cpPp1(ouT)

g {| cPD1(IN)

NANYANDANDAN
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NOTE

The MPG can be connected to this operator’s panel 1/0O
module only when the i series CNC is used. When the
operator’s panel I/O module is used together with a unit
(connector panel 1/0 module) connected to the I/O Link
supporting another MPG interface, only the MPG interface
of the unit (module) closest to the CNC connected to the I1/O
Link is enabled. The following screw type connectors, newly
incorporated into the i series main board, cannot be used
to connect the 1/0 Link or MPG.

Connectors that cannot be used on the cable side

Specification

Manufacturer

Connector

FI-20-CV7

Hirose Electric Co., Ltd.

Connector case and connector

FI30-20S-CV7

Hirose Electric Co., Ltd.
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9.6.2
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 isinput from CPD1 (IN). When power division is required, use

CPD1 (OUT).

Upto 1.0 A can be supplied by branching.

24\ power

supply

CPD1(IN)

01

+24V

02

ov

01| +24Vv
24V power

dq e

CPD1(OUT)

03

Recommended cable-side connector: A02B-0120-K324
(including the following connector housing and case)
(Housing: Japan AMP 1-178288-3)

(Contacts: Japan AMP 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. Do notturn off the +24
V supply to the connector during operation. Turning off the
+24 V supply will cause a CNC communication alarm.
When turning on the power, the +24 V supply to the 1/O
module must be turned on before or at the same time as the
power supply to the CNC. When turning off the power, the
+24 V supply to the I/O module must be turned off after or
at the same time as the power supply to the CNC.
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9.6.3
DI/DO Connector Pin
Arrangement CES6 CESY
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
11 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.))
NOTE

An output DC voltage of +24 V at CD56 (B01) and CE57
(BO1) is for DI signals. Do not supply 24 VDC to these pins
from the outside.
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9.6.4

DI (General-purpose
Input Signal)
Connection

J/ Pin number

Address numbe124v CE56(B01)
rBit number S CE57(B01)

Xm+0.0 O—e

m+ {:IRV ] & CES56(A02) ~
Xm+0.1 E_ CE56(B02)
Xm+0.2 E_ CE56(A03)
Xm+0.3 E_ CE56(B03)
Xm+0.4 E_ CE56(A04)
Xm+0.5 E_ CE56(B04)
Xm+0.6 E_ CE56(A05)
Xm+0.7 E_ CE56(B05)
A CES56(A01)
CE57(A01)
Xm+1.0 {:IRV ] 5 CE56(A06)
Xm+1.1 {:,_ CE56(B06)
RV w—(
r
Xm+1.2 E_ CE56(AQ7)
Xm+1.3 E_ CE56(B07)
Xm+1.4 E_ CE56(A08)
Xm+1.5 E_ CE56(B08)
Xm+1.6 E_ CE56(A09)
Xm+1.7 RV CE56(B09) 0 0
7777
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Pin number
Address number CE56(B01)
Bit number +24V
r —T1— L CE57(B01)
Xm+2.0 =1 o CE56(A10)
RV C %Q—ll
Xm+2.1 @_ ] C CE56(B10)
Xm+2.2 ) CE56(A11)
e :’_ﬂ_(
RV
Xm+2.3 ) CE56(B11)
s :)—W
RV
Xm+2.4 ) CE56(A12)
m+2.
e
L
Xm+2.5 E_ CE56(B12)
Xm+2.6 E_ CE56(A13)
Xm+2.7 E_ CE56(B13)
7777
Xm+3.0 MRV | o A CE57(A02)
_/\/\/\,j
Xm+3.1 E_ CE57(B02)
Xm+3.2 E_ CE57(A03)
Xm+3.3 E_ CE57(B03)
Xm+3.4 E_ CE57(A04)
Xm+3.5 E_ CE57(B04)
Xm+3.6 E_ CE57(A05)
Xm+3.7 RV CE57(B05) o o
7777
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J/ Pin number
Address number CE56(B01)
Bit number +24V
r B 1 CE57(B01)
Xm+4.0 =1 . A CE57(A06)
RV ] NQ_”
Xm+4.1 @_ CE57(B06)
Xm+4.2 {:’_ CE57(AQ7)
T
L
Xm+4.3 :’_ CE57(B07)
T
L
Xm+4.4 E_ CE57(A08)
Xm+4.5 E_ CE57(B08)
Xm+4.6 E_ CE57(A09)
Xm+4.7 E_ CE57(B09)
7777
Xm+5.0 MRV | o A CE57(A10)
_/\/\/\,j
Xm+5.1 {:’_ CE57(B10)
T
L
Xm+5.2 E_ CE57(A11)
Xm+5.3 E_ CE57(B11)
Xm+5.4 E_ CE57(A12)
Xm+5.5 E_ CE57(B12)
Xm+5.6 E_ CE57(A13)
Xm+5.7 @_ : CE57!Bl3): 0
L
DICOMS . CE57(B14)
77T CE56(A01)
CE57(A01)
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NOTE
1 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 DICOMO 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 DICOMS5
CE57(B14) pins to the 0 V power supply is recommended
whereever possible.

For safety reasons, the emergency stop signal needs to be
allocated to an appropriate bit of the addresses for which
the common voltage is fixed. See “Address allocation” in
Section 9.6.9 for details of how to allocate the emergency
stop signal.

For unused DI pins allocated to the addresses for which the
common voltage is fixed, the logic is fixed to “0”. For unused
pins allocated to the addresses for which the common
voltage can be selected, the logic is fixed to “0” when the
DICOMO CE56(A14) or DICOM5 CE57(B14) pin is
connected to the 0 V power supply. When the DICOMO
CE56(A14) or DICOMS CE57(B14) pin is connected to the
+24 V power supply, the logic is fixed to “1”. The logic of the
unused pins is variable when the contacts of the DICOMO
CE56(A14) and DICOM5 CE57(B14) pins are open.

2 An output DC voltage of +24 V at CD56 (B01) and CE57

(BO1) is for DI signals. Do not supply 24 VDC to these pins
from the outside.
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9.6.5

DO (Output Signal)

Connection

Address number

Bit number

Pin number

CE56(A24,B24,A25,B25)

DOCOM 'CE57(A24,B24,A25,B25)

[ ] [ ]
+24V ov

+24 V stabilized power supply

E_%T%

elay

<]

Yn+0.0
DV

Yn+0.1 @:; CE56(B16)
Yn+0.2 oV CE56(A17)
Yn+0.3 oV CE56(B17)
Yn+0.4 % CE56(A18)
Yn+0.5 @: CE56(B18)
Yn+0.6 @: CE56(A19)
Yn+0.7 @: CE56(B19)
Yn+1.0 CE56(A20)
Yn+1.1 CE56(B20)
Yn+1.2 CE56(A21)
Yn+1.3 CE56(B21)
Yn+1.4 CE56(A22)
Yn+1.5 CE56(B22)
Yn+1.6 CE56(A23)
Yn+1.7 CE56(B23)

77T CE56(A01)

CE57(A01)
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Pin number
oo | cEtem 2
Address number ¢ |
Bit number Py Py
Yn+2.0 {JJJ:ZT | CE57(A16) S—‘
I Relay
DV

Yn+2.1 Tov CE57(B16)
Yn+2.2 (v | CE57(AL7)
Yn+2.3 (v | CE57(B17)
Yn+2.4 (v | CE57(A18)
Yn+2.5 (v | CE57(B18)
Yn+2.6 (v | CE57(A19)
Yn+2.7 (v | CE57(B19)
Yn+3.0 @: CE57(A20)
Yn+3.1 (v | CE57(B20)
Yn+3.2 (v | CE57(A21)
Yn+3.3 (v | CE57(B21)
Yn+3.4 (v | CE57(A22)
Yn+3.5 (v | CE57(B22)
Yn+3.6 @: CE57(A23)
Yn+3.7 DV CE57(B23)
7T TCESG(AOl)
CE57(A01)
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9.6.6 For details of the connection of the manual pulse generator, see Section
Manual Pulse 9.4.15.
Generator Connection
9.6.7
External View
150
5 2 75 5
° o % B
1/ - ()
- ()

[ 10

95
“CBE6
cCR57

v
lw

O

@)

QZ’DIO
/

24V power supply connection
Manual pulse generator connection
1/0 Link signal connection

Machine operator’s panel DI/DO interface

" 10 3=

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

Ma x

Note

interference.
10 54 12 59 15
| : Polarity guide ! !
\ ) o)
» : Al pin mark O 1o D - ==
B S
r==5=
C__
L _ Sl
[0 Rear mounting area L. _— _
L (Perspective drawing
Dl viewed from the front)
N
ol I |ﬂ I 125 I §s)
- | 0
i S _|O_|_| L J/ | o IL_?
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9.6.8

Installation specifications

Specifications

Ambient temperature

During operation 0° to 58°C
During storage and transportation —20°C to 60°C

Temperature change

Max. 1.1°C/min.

Relative humidity

Normal: 75% or less
Short term (1 month or less): 95% or less

Vibration

During operation: 0.5 G or less

Environment

Ordinary machining factory environment (Special
consideration is required when installing the module in
a dusty place or where highly concentrated cutting
lubricant or organic solvent is used.)

Other requirements

(1) Install the I/O module in a fully enclosed cabinet.

Ordering specifications

Item Specification Remarks
Operator’s panel A20B-2002-0520 |DI: 48 points
1/0 module DO: 32 points
(with MPG interface) MPG interface is supported.
Power magnetics panel | A20B—2002-0521 | DI: 48 points
1/0 module DO: 32 points
(without MPG interface) MPG interface is not
supported.
Fuse (replacement part) | AO3B-0815-K001 |1A
Module specifications
Item Specification Remarks
DI points 48 points 24 V input
DO points 32 points 24 V source type output
CNC interface FANUC 1/0 Link | Up to 16 modules can be
connection connected as CNC slaves.
Or, amaximum of 1024 points
can be supported on both the
input and output sides.
MPG interface Max. 3 units MPG interface can be used
only for the i series CNC.

— 276 —




B—63523EN/03 9. CONNECTION TO FANUC I/O Link

Power supply rating

Power supply

; Remarks
rating

Module Supply voltage
Operator’'s 24 VDC £10% is
panel I/O supplied from
module power supply

connector CPD1.
The tolerance of
+10% includes
momentary and
ripple currents.

0.3 A+7.3 mAxDI | DI = number of DI
points in the ON
state

DI (input signal) specifications
(general—purpose input signal)

Contact rating

30 VDC, 16 mA or more

Open circuit intercontact leakage
current

1 mA or less (at 26.4 V)

Closed circuit intercontact voltage
drop

2Vorless
(including cable voltage drop)

Delay

Receiver delay: Max. 2 ms

The time required for I/O Link
transmission between the CNC and 1/O
module (max. 2 ms + CNC ladder scan
cycle) must also be taken into account.

DO (output signal) specifications

Maximum load current in ON state

200 mA or less
(including momentary current)

Saturation voltage in ON state

Max. 1V
(when load current is 200 mA)

Withstand voltage

24V +20% or less
(including momentary values)

Leakage current in OFF state

20 uAorless

Delay

Driver delay: Max. 50 us

The time for I/O Link transmission
between the CNC and I/0 module (max.
2 ms + CNC ladder scan cycle) must
also be taken into account.

NOTE

Ensure that the maximum current per DOCOM pin (DO
power supply pin) does not exceed 0.7 A.
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9.6.9
Other Notes

DO signal reaction to a
system alarm

Address allocation

If asystem alarm occursin a CNC using this 48/32—point 1/0 module, or
if 1/0O Link communication between the CNC and operator’s panel 1/0
module fails, all the DO signals of the 1/O module are turned off.
Therefore, due care must be taken when setting up the machine sequence.
Also, the same phenomenon occurs if the power of the CNC or the 1/O
module is turned off.

For theoperator’spanel 1/0 module, 1/0 addressesare mapped asfollows.

DI space map DO space map

Xm

Xm+1

Xm+2

Xm+3

Xm+4

Xm+5

Yn
Yn+1

] Yn+2
Inputsignal Yn+3

Outputsignal

Xm+6

Xm+7

Xm+8

Xm+9

Xm+10

Xm+11

Not used

Xm+12 (for 1st MPG)

Xm+13 (for 2nd MPG)

Xm+14 (for 3rd MPG)

MPG

Xm+15 (DO alarm
detection)

DO alarm
detection

Basically, this 48/32—point I/0O module is allocated a group of DI
addresses (16 bytes) and agroup of DO addresses (4 bytes). Thisaddress
alocation is explained below.

The MPG interface (MPG counter) occupies DI space from Xm+12
through Xm+14. These addressesarefixed, and Xm+12 through Xm+14
must be allocated as a DI work area to enable the use of the MPG.
Therefore, whenusingan MPG for thei seriesCNC, allocate DI addresses
inunitsof 16 bytes. Do not usethe DI spacefrom Xm+12 through Xm+14
for Ladder; the CNC processes the MPG counter value directly.

DI address Xm+15 is used for detecting overcurrent and overheating
alarms that occur in the IC used in the DO driver. [For details, see the
section describing the detection of DO (output signal) darms.] This
addressisfixed, and must beallocated asawork areabeforeit can beused.
When using thisarea, therefore, allocate DI addressesin unitsof 16 bytes.

Basically, 1/0 addresses can be alocated to the 48/32—point 1/0 module
freely. When allocating DI addresses, however, consider also the fixed
addressesthat aredirectly supervised by the CNC, and keep thefollowing
in mind.
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Fixed addresses directly supervised by the CNC (for FS21i/210i)

7 6 5 4 3 2 1 0
SKIP ESKIP |-MIT2 |+MIT2 |-MIT1 |+MIT1 |ZAE XAE
X0004 SKIP6 | SKIP5 | SKIP4 | SKIP3 | SKIP2 | SKIP8 | SKIP7
SKIP ESKIP | SKIP5 | SKIP4 | SKIP3 | ZAE YAE XAE
SKIP6 SKIP2 | SKIP8 | SKIP7
X0005
X0006
X0007
X0008 *ESP
X0009 *DEC4 | *DEC3 | *DEC2 | *DEC1

The upper row indicates those signals used for the T series. Thosein the
lower row are for the M series.

When DI addresses are allocated in units of 16 bytes, starting at X0004

X0004

X0005

X0006

X0007 Inputsignal

X0008 «— *ESP fixed signal

X0009 «—— *DECn fixed signal

X0010

X0011

X0012

X0013 Not used

X0014 |l

X0015 - :

X0016 (for 1st MPG) . Allocating DI addresses from X0004 allows the fixed signals, :

X0017 (for 2nd MPG) MPG ' such as SKIP and *DECn, to be used and the *ESP fixed .

X0018 (for 3rd MPG) +signal to be allocated to an address for which the common !

X0019 (DO alarm 50 alarm ! voltage in fixed to 24 V. :

detection) detection L |
Turning the DO (output All the DO signals can be turned off simultaneously by turning off
signal) power on and off (opening) the DO (output signal) power supply pin “DOCOM”. Doing
(DOCOM) so causes the DO signal status to change as shown below.

’

W
VWV

ON
DOCOM gpp \ B
WhenDOisONin QN
the sequence OFF \4

When DO is OFF ON
in the sequence OFF
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NOTE

When the DO signal is in the ON state in the sequence, the
ON or OFF state of the DOCOM pin determines the state of
the signal, as shown within dotted lines in the above figure.
Do not turn off the +24 V supply provided by the CPD1 to the
I/0O module during the operation. Turning off the +24 V
supply causes a CNC communication alarm. When turning
on the power, the +24 V supply to the I/O module must be
turned on before or at the same time as the power supply
to the CNC. When turning off the power, the +24 V supply
to the 1/0 module must be turned off after or at the same time
as the power supply to the CNC.

Parallel DO (output The DO load current can be doubled by connecting two DO points in

signal) connection paralel and turning them on and off simultaneously in sequence, as
showninthefigurebelow. Themaximum load current per DI pointis200
mA. Connecting two DO pointsin parallel and turning them on at the
same time produces a current of 400 mA. Note that, however, when two
DO points are connected in paralel, the leakage current also doubles
when they are off (max. 40 uA).

CE56(A24,B24, A25, B25)
DOCOM | CE57(A24,B24, A25, B25)

J'—C—I ,7

+24V ov
+24 stabilized
power supply
- K
|< =y
f C Relay
DV
I
| &
f
DV
| N
T
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DO (output signal) alarm
detection

The DO driver of the I/O module is capable of detecting an overcurrent
and measuring itsown temperature. 1f an accident, such asthe connecting
of the cableto ground, causes an abnormal increasein theload current or
inthedriver temperature, a protection circuit, which is provided for each
DO driver (1 byte), is activated and keeps the DO signal for the relevant
1 bytein the OFF state until the cause of the problemiseliminated. Even
if this occurs, the CNC and I/0O module continue operating. The DI
address (Xm+15) identifies the DO driver which has detected the alarm.
The following table shows the correspondence between the DI address
(Xm+15) bits and the DO addresses. Bit value “1” indicates that the
corresponding DO driver has detected an alarm. The contents of the
Xm+15 area can be checked by using the DGN screen of the CNC or by
performing alarm processing for the area in advance by using Ladder.
This helps alarm detection and recovery.

Alarm detectio_n address DO address Remarks
and bit
Xm+15.0 Yn+0
Xm+15.1 Yn+1
Xm+15.2 Yn+2
Xm+15.3 Yn+3
Xm+15.4 Yn+4 Reserved
Xm+15.5 Yn+5 Reserved
Xm+15.6 Yn+6 Reserved
Xm+15.7 Yn+7 Reserved
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9.7 The machine operator’s panel interface unit (A16B—2201-0110) is
connected to the control unit through the I/O Link and is used for

CONNECTION OF interfacing with the machine operator’s panel.

MACHINE It features interfaces with matrix key switches, LEDs and manual pulse

OPERATOR’S PANEL generators.
INTERFACE UNIT

Machine opt_arator’s
panel I/F unit ] FANUCI/OLink ]

|

Control unit

OOOoooooo0
DOoO000600
DO00003358

Oo s8¢
-
Machine operator’s panel

(supplied by a machine tool
builder)

9.7.1
Function Overview

Number of DI/DO points

Operator’s panel control PCB
allocation to the I/O Link DI/DO = 128/128 DI/DO = 256/256
DI/DO
(modulename) DI DO DI DO
DI or DO (OC02I) | (0C020) | (OCO03I) | (OC030)
Number of matrix key switch inputs 64 96
Number of matrix LED data outputs 64 64
Number of general-purpose switch 32 32
inputs
Number of general-purpose LED data 32 32
outputs
Number of total DI/DO points 96 96 128 96

® Matrix key switch inputs (matrix DI)
Ninety—six DI points are provided by a matrix of twelve common
signals times eight data signals. Note that 1/0 Link allocation may
limit the number of usable key switch inputs.

® Matrix LED data outputs (matrix DO)
Sixty—four DO points are provided by a matrix of eight common
signals times eight data signals.

® General—purpose switch inputs (general—purpose DI)
Each general—purpose DI point has an individual interface.

® General—purpose LED data outputs (general—purpose DO)
Each general—purpose DO point has an individual interface.
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Analog signal inputs

Terminal for signal
forwarding

First manual pulse
generator

® Two inputs (input voltage: 0to +10V)
® |nput voltagesare converted fromanaogtodigital. Theresulting five
bits of data are sent to the CNC through the FANUC I/O Link.

® Theanalogsignal input function can beused regardless of whether [/O
Link allocation is 128/128 or 256/256.

® Emergency stop and OT release signalsare forwarded without change
to the power magnetics cabinet.

® Power ON/OFF control signals are forwarded without change to an
input unit.

® Anaogsigna inputsdescribed initem “Analog signal inputs’ can be
sent out without being changed.

Pulse information from the manual pulse generator is transferred via an
I/O Link.

When this unit is used together with aunit (connector panel 1/0 module)
connected to the 1/O Link supporting another MPG interface, only the
MPG interface of the unit (module) closest to the CNC connected to the
I/0 Link isvalid.
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9.7.2
System Configuration

CNC Machine operator’s panel Machine operator’s
interface unit panel

Note 2
FANUC JD1B CM26

1/0 Link (1O Link)

|—|:| JD1A CM15

Other machine
interface CM16

Matrix DI/DO

*ESP, OTR, and
general—-purpose
DI/DO

General-purpose
DI/DO

General-purpose
DI/DO

CM17

L |

Power supply unit . :| CPD1

(24V)

R

LM/SM
Power ON/OFF

*

Note 1 CNB1

’—D CA40

* Power magnetics
cabinet

*ESP, OTR

R

+

general— CNA1
purpose C—] _
DI/DO Input unit power
ON/OFF

D CRT/MDI
Spindle amp LM/

SM

*ESP : Emergency stop signal

OTR : OT release signal

ON/OFF : Power ON/OFF control signal

LM/SM:  Load meter or speed meter signal
* . Manual pulse generator

NOTE
1 Power requirements

When 60% of the DI/DO points are on, this interface unit
requires “1.0 A”

2 The cable connected to CM26 must not be longer than 30
cm.
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9.7.3
Signal Assignment

Connector pin signal

assignment CM15 (General DI/DO) CM16 (General DI/DO) CM17 (General DI/DO)
A B A B A B
01 +5E DIO6 01 DI20 DI22 01 oV oV
02 oV DO06 02 DI24 +5E 02 | DO20 | DO21
03 +5E DIO7 03 DI23 DI21 03 | D022 | DO23
04 oV DOO07 04 DI25 DI26 04 | DO24 | DO25
05 +5E DI16 05 DI27 +5E 05 | DO26 | DO27
06 ov DO16 06 DOO00 ov 06 ov ov
07 +5E DI17 07 DIO5 +5E 07 | DO30 | DO31
08 ov DO17 08 DOO01 ov 08 DO32 | DO33
09 *ESP | ECM1 09 DI15 +5E 09 DO34 | DO35
10 OTR | ECM2 10 | DOO02 oV 10 | DO36 | DO37
11 DIOO | D102 11 | DO03 | D004 11 oV oV
12 DI04 +5E 12 | DOO05 oV 12 +5E +5E
13 DIO3 DIO1 13 oV oV 13 DI30 DI31
14 DIO5 DI10 14 | DO10 | DO11 14 DI32 DI33
15 DI12 DI14 15 | DO12 | DO13 15 DI34 DI35
16 +5E DI13 16 | DO14 | DO15 16 DI36 DI37
17 DI11 DI15 17 +5E +5E 17 +5E +5E
CA40 (Connector on the manual pulse generator)
14 DI37 01 +5V
5 ov B8y
16 DO37 03 HA1
10 DI33
17 oV 04 HB1
11 DI34
18 12 DI35 05
19 +5E 3 DI36 06
20 +5E 07 DI30

CNAL (Connector on the machine side)

9 oM 180 Egmi 19 OTR ig
7 DO36 6 SM 17 *ESP 16
sl s
1 LM 2 LM 11 EON 12

CNB1 (Connector on the operator’s panel side) CPD1 (Power supply)

01 LM 05 EON 09 HA1 3 2 1
02 SM 06 EOF 10 HB1 ov +24V
03 oM 07 COM 11 +5V 6 5 4
04 oM 08 ov 12 ov ov +24V

Pins shaded by [ | are those for forwarding signals. Pins with the same
name are connected directly to one another.
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NOTE

1 LM and SM also function as input terminals to the A/D
converter.
2 OM is connected to 0 V on the PCB.
Input/output pins shaded by [ ] are in pairs. Only one in
each pair is usable.
3 Do not connect a cable longer than 30 cm to CM15, CM16,
or CM17.

JD1A (FANUC I/O Link : NEXT SLAVE)

i e KB
! 6 17 16 ov
5 15 ov
3 TXB 4 TXB 13 ov 14 ov

2 *RXB 12 ov
1 RXB 11 ov

JD1B (FANUC I/O Link : BEFORE SLAVE)

10 20 +5V
9 +5V 19
LA
5 4 *TXA 15 ov 14 ov
3 TXA 13 ov

2 *RXA 12 ov
1 RXA 11 ov
CM26 (Matrix DI/DO)

A B

01 ov *MND1
02 *KYDO | *KYD1
03 *KYD2 *KYD3
04 *KYD4 | *KYD5
05 *KYD6 | *KYD7
06 *KYCO | *KYC1
07 *KYC2 *KYC3
08 *KYC4 | *KYCS5
09 *KYC6 | *KYC7
10 *KYC8 | *KYC9
11 *KYCA | *KYCB
12 | *BZMD ov
13 *LDO *LD8
14 *LD1 *LD9
15 *LD2 *LD10
16 *LD3 *LD11
17 *LD4 *LD12
18 *LD5 *LD13
19 *LD6 *LD14
20 *LD7 *LD15
21 LC1L LC1H
22 LC2L LC2H
23 LC3L LC3H
24 LC4L LC4H
25 ov ov
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DInx General—-purposeDI LM Load meter voltage

DOnNx General-purpose DO SM Speed meter voltage

*ESP Emergency stop oM LM/SM reference voltage (0V)
ECM1 *ESP common signal *KYDx | Matrix DI data signal

OTR OT release *KYCx | Matrix DI common signal
ECM2 OTR common signal *LDx Matrix DO data signal
EON/OF | Power ON/OFF control signal LCnL/H | Matrix DO common signal
COoM EON/EOF common signal *MNDI | Three DI points acceptable
HAI Input from manual pulse generator | *BZMD | Buzzer off

HBI Input from manual pulse generator

See Subsec. 9.7.4 for details of connection and signal meanings.

9.7.4
Interface

General-purpose DI

DI0O0 to DI37

RV

Input signal specifications

Contact rating

5VDC, 3.2mA or higher

Leakage current between open contacts

0.2mA or lower (5 VDC)

Voltage drop across closed contacts

0.75V or lower
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General-purpose DO

DOO00 to DO37

Photocoupler
+

FET

+24V |
|
|
| n

BN

|J
- |
oV :

Output signal specifications

Maximum load current 0.03A
Maximum open—circuit leakage current 0.1mA
Maximum closed—circuit voltage drop 0.1v

NOTE

When using an LED at the DO point, connect an external
resistor that meets the requirements of the LED.
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Matrix DI

® Key switch addresses

See Subsec. 9.7.5 for the corresponding PM C addresses.

*KYCO
*KYC1
*KYC2
*KYC3
*KYC4
*KYC5
*KYC6
*KYC7
*KYC8
*KYC9
*KYCA
*KYCB
*KYD7
*KYD6
*KYD5
*KYD4
*KYD3
*KYD2
*KYD1
*KYDO

*BZMD

*MND

ov

. CM26-A06 L kvor L kvos L kvos I kvosa I kvoz I kvoz | kvor L kvoo
7 cmze-Bos L kyir L kvie L kvis L kvia L kvis L kviz L kym L kvio
7 cmze-a07 L kver L kvas L kvzs I kves I kvzs I kvaz I kver L kvao
7 cmze-sor L kya7 L kvas L kvas L kvas I kvas L kvaz I kyar L kvso
7 cmze-nos L kvar L wvas L kvas L kvas L kvas L kvaz L kyar L Kvao
7 cmze-sos I kys7 I kvss L kvss I kvss 1 kvss L kys2 I kyst L kvso
7 cmae-noo L kver L kves L kves L kves L kves L kvez L kyer L Kveo
7 cmze-soo L ky77 L wvre L kvzs L kvza L kvzs L kyre I kyre L kvro
7 cmze-nt0 L kye7 L kves L kves L kves L kves L kvez I kysr L Kveo
_ cmzes10 L kver L kyes L kves L kves I kves L kvez I kver L kyeo
7 omzean L kyar L kvas L kvas I kvas I kvas I kvaz I kyar L kvao
_ comeesu L kver L kyes L kves L kvea L kves L kve2 L kvei L kveo
D O O O

_ CM26-805 ‘
) CM26—-A05
3 CM26-B04
b CM26-A04
) CM26-B03
) CM26—-A03
b CM26-B02
D CM26-A02
D CM26-A12
) CM26-B01 .
| When *MNDI = 0, it enables three or more simultaneous inputs.
) CM26-A01 _| When*MNDI = 1, itinhibits three or more simultaneous inputs.
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® Mode selection [_] Preventing malfunctions that may be caused by detouring current

When there are three or more matrix DI points, detouring current can
cause anonexistent DI input to be falsely detected as existing.

As shown below, if KYO0l, KYO03, and KY21l are closed
simultaneoudly, current detours through the path indicated with
arrows, thus causing afalse input of *KY 23 to be detected because of
acurrent path formed by acombination of common signal *KY C2 and
datasignal *KYD3.

KYCO KYO03 KYO01
o~/ | o "o 7 P
» Vad
w;jl [ d;j/ v
HYCL—— s : s
1 Ky2y $Kv2iy
KYC2S—R o= R—H o> L
kf_ [ |4//, v
"KYC3 H——— 1. »
lo— ¥ ¢ ¢
*KYD3 ——
*KYD2
*KYD1
*KYDO

Two modes are available to prevent this malfunction. One should be
selected according to the user applications.
[Method 1]
® [gnoring all occurrences of three or more simultaneous inputs
Action : Make the *MNDI signal open (see item “® Key switch
addresses’)

NOTE
If there are two inputs and a third is added, all three are

ignored. When one of the three inputs is removed, two are
accepted.

[Method 2]
® Attaching detour prevention diodes to enable three simultaneous
inputs
Action : Connect the *MNDI signal (see item “® Key switch
addresses’) to OV.

A diode must be connected in series with a switch, as shown below.

Detour prevention diode

ah
N

*KYDn

*KYCn
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[_] This PCB can raise a confirmation sound when akey ispressed. The
condition to raise an audible alarm is set in 8-hit units, or in *KYCn
units. If *BZMD and common *KY Cn are disconnected, a KY nx
input causes asound to generate. If they are connected, aK'Y nx input
does not generate the sound.

To generate aconfirmation sound for key input, the DO (PM C address
DO +00.7) “MDO7” must have beenturnedto“1” (see Subsec. 9.7.5).

1 A diode is necessary to connect *BZMD and *KYCn, as
shown below.

2 This setting cannot be changed when power is supplied.

3 The sound is generated when the circuit closes between
common signal *KYCn and data signal *KYDx. It does not
sound when the circuit is disconnected. If key switches are
used, the sound is heard at the moment a key is pressed.
It does not sound when a key is released or when a key is

i ey
N

*BZMD

*KYCn

(Example)

If *BZMD isconnectedto*KY COand *KY C2, but disconnected from
*KYC1l and *KYC3, as shown below, closing a switch at key
addresses KY 10 to KY 17 and KY 30 to K'Y 37 causes a confirmation
sound for key input to be heard, but closing aswitch at key addresses
KYO00 to KYQ7 and KY 20 to KY 27 does not.

Seeitem “® Key switch addresses’.

*KYCO °
X

*KYC1

*KYC2 -
X

*KYC3

*BZMD.
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® Signal specification

Contact rating 6VDC, 2mA or higher

Leakage current between open contacts | 0.2mA or lower (6VDC)

Voltage drop across closed contacts 0.9V or lower (1 mA) Note)

NOTE
This voltage must be maintained even when detour

prevention diodes are used.
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9. CONNECTION TO FANUC I/O Link

Matrix DO
e LED addresses

See Subsec. 9.7.5 for the corresponding PM C addresses.

LCAL gy CM26-A24

LC3L gy CM26-A23
LCoL gy CM26-A22
LC1L g CM26-A21

+LDO g CM26-A1

* D1 gm-CM26-A14
* D2 gm-CM26-A15
D3 mm-CM26-A16 !
* D4 mm-CM26-A17 :
* D5 mm-CM26-A18 :
D6 mm-CM26-A19 X
+ D7 ER-CM26-A20 X

..........

..........

..........

NOTE
The timing for the common signals are shown below. Their

duty cycle is 2 ms for LEDs being on and 6 ms for LEDs
being off.
LCAL (H) [l [1 1 1 M1

LC3L (H) 1 1 [ 1 [ [
LC2L (H) _ [ 1 [ 1
LC1L (H) [ [ [ [ [ [

| |

< 8ms >

— 293 —




9. CONNECTION TO FANUC I/O Link B-63523EN/03

L car o, CM26-B24
- ~26-B23

LC3H
=56 522

LC2H
V26 821
LC1H mm

CM26-B13 ,
CM26-B14] !
CM26-B15 ;
S CM26-B16 .
D12 m M26-B17 I

CM26-B18 !
*L.D13 Il .
B CM26-B19 :

CM26-B20 '
*LD15 Il

»* L1HO
L1H1
L1H2
L1H3
L1H4
L1H5

*LDS mm
*LD9 mm
*LD10 m

DNNNKNDNDNNND

..........

..........

..........

® Internal circuit The circuit contains a 100—ohm resistor, as shown below.
Connecting an LED does not require an externa resistor.

P I
CM26| LCnL (H)
Y

I
I
I
I %
I
I
I
I

CM26 | *LDx ”
lea

|\l
100 Q | LnL(H)x
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e Signal specifications

Interface for manual
pulse generator

® Connection of connector
CNB1

® Connection of connector
CA40

The LEDs must have the following rating

Forward voltage

2.4V max (li=5mA)(Typical value)

Forward current

30mA max

Reverse voltage

3V max

Oneinterface is provided on connector CNB1.

When only the
manual pulse

generator is directly

connected

Manual pulse
HALl 9 HAL  generator
HB1 10 HB1
+5Vv | 11 +5V
ov| 12 oV
CNBL1
Control PCB

Pendant—type manual pulse generator with axis selection and multiplier

setting functions can be connected to connector CA40.

Pendant-type manual
pulse generator

e I 0
gqee:wnelljrzltc?ru_lse HBL 4 HB1 Axis Multiplier
\gl)l(tlt;;nézlgjcdt:gg v 12 +5V selection setting
22totlirgultlpller ov|17.18 oV
fnctions ov[ 15 | ov

DI30 to DI37| 1 © DI

DO37| 16 DO 4\_!_1

Control PCB cA40

NOTE

1 When DI30 to DI37 of connector CA40 are allocated as the
DlIs used for the axis selection and multiplier setting, DI30
to DI37 of connector CM17 cannot be used.

2 One DO is available for the manual pulse generator side at
the user’s discretion. When this is used, DO37 of CM17
cannot be used, as in the case for DIs above.
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9. CONNECTION TO FANUC I/O Link B-63523EN/03

Analog signal inputs

e Connection diagram
(example)

® Sent to the CNC

® Analog signal
specifications

e A/D conversion
specifications

Analog inputsreceived from the outside are forwarded without changeto
output terminals.

Analoginputsfrom the spindleamp being output for load meter and speed
meter indications.

LM—
Spindle | LM —— 1,2 1
amp Load
OMF—— 3 —| r 3 OM meter
(Operator's
Speed
SM | 5’ 6 2 SM meter
CNA1l CNB1 ]

Machine operator’s
panel interface unit

Analoginputsreceived on the Machine operator’s panel interfaceunit are
converted to five—bit digital values, which are sent to the CNC though the
1/O Link.

See Subsec. 9.7.5 for PMC addresses.

LM conversion data: “LMO03 to LMO7”

SM conversion data : “SM03 to SMO7”

Acceptable input voltage 0V to +15V
Voltage that can be converted to digital 0V to +10V Note)
NOTE

Any voltage higher than +10V is converted to the same
digital value as +10V is.

Conversion error 5%  (max)

Resolution 5bit  (min)
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® Emergency stop A signal generated by the emergency stop switch on the machine

operator’s panel can be sent to the power magnetics cabinet. (Thissignal
cannot be sent to the CNC through the FANUC 1/O Link.)

Emergency stop

signal
*ESP
“ESp A09 17 *ESP
B0O9 8 24V
ECM1 ECM1
CM15 CNA1

Machine operator’s

I 3 Power magnetics
panel interface unit

cabinet

® OT release A signal generated by the OT release switch on the machine operator’s

panel can be sent to the power magnetics cabinet.
(Thissignal cannot be sent to the CNC through the FANUC I/O Link.)

OT release switch
A10
OTR 19 OTR OTR

B10 10

ECM2 ECM2 ECM
CM15 CNA1
Machine operator’s Power magnetics
panel interface unit cabinet

® Power ON/OFF control Signals generated by the power ON/OFF control switcheson the machine
signal

operator’spanel can besent to aninput unit. (Thesesignalscannot be sent
to the CNC through the FANUC I/0 Link.)

-~ 5 11 EON
ON switch EON

6 13 ECF
ECF

OFF switch

7 15 COM
COM

CM15 CNAl

Machine operator’s
panel interface unit

Input unit

NOTE

The LM, OM, SM, D036, ECM, EON, EOF, COM, ESP, and

OTR signals are all assigned to the pins of one connector
(CNAL1).

They can be connected to the machine using only one cable.

— 297 —



9. CONNECTION TO FANUC I/O Link B-63523EN/03

9.7.5
PMC Addresses
Scope in which PMC
addresses can be used
PMC BIT NUMBER 1/0 Link allocation
DI+00 FUSE
DI+01 KY07 | KY06 | KYO05 | KY04 | KYO03 | KY02 | KYO1l | KY00
DI+02 KY17 | KY16 | KY15 | KY14 | KY13 | KY12 | KY11 | KY10
DI+03 KY27 | KY26 | KY25 | KY24 | KY23 | KY22 | KY21 | KY20
DI+04 KY37 | KY36 | KY35 | KY34 | KY33 | KY32 | KY31 | KY30
DI+05 KY47 | KY46 | KY45 | KY44 | KY43 | KY42 | KY4l | KY40
DI+06 KY57 | KY56 | KY55 | KY54 | KY53 | KY52 | KY51 | KY50
DI+07 KY67 | KY66 | KY65 | KY64 | KY63 | KY62 | KY61 | KY60
DI+08 KY77 | KY76 | KY75 | KY74 | KY73 | KY72 | KY71 | KY70
DI+09 DIO7 DIO6 DIO5 DI04 DIO3 DI02 DIO1 DIOO
DI+10 DI17 DI16 DI15 DI14 DI13 DI12 DI11 DI10
DI+11 DI27 DI26 DI25 DI24 DI23 DI22 DI21 DI20
DI+12 DI37 DI36 DI35 DI34 DI33 DI32 DI31 DI30
DI+13 LMO7 | LMO6 | LMO5 | LMO04 | LMO3
DI+14 SM0O7 | SM06 | SMO5 | SM04 | SMO03
DI+15 MP17 | MP16 | MP15| MP14 | MP13| MP12 | MP1l1 | MP10
DI+16 Reserved for use by FANUC
DI+17
DI+18 KY87 | KY86 | KY85| KY84 | KY83 | KY82 | KY81 | KY80
DI+19 KY97 | KY96 | KY95| KY94 | KY93 | KY92 | KY91 | KY90
DI+20 KYA7 | KYA6 | KYA5| KYA4 | KYA3 | KYA2 | KYA1l | KYAO
DI+21 KYB7 | KYB6 | KYB5 KYB4 | KYB3 | KYB2 | KYB1 | KYBO
DO+00 MDO7 | MDO06 | FUSE
DO+01 | L1L7 | LiIL6 | LIL5 | L1L4 | LIL3 | L1L2 | L1L1 | L1LO
DO+02 | L2L7 | L2L6 | L2L5 | L2L4 | L2L3 | L2L2 | L2L1 | L2LO
DO+03 | L3L7 | L3L6 | L3L5 | L3L4 | L3L3 | L3L2 | L3L1 | L3LO
DO+04 | L4L7 | L4L6 | L4L5 | L4L4 | L4L3 | L4L2 | L4L1 | L4LO
DO+05 | L1H7 | L1H6 | LIH5 | L1H4 | L1H3 | L1H2 | L1H1 | L1HO
DO+06 | L2H7 | L2H6 | L2H5 | L2H4 | L2H3 | L2H2 | L2H1 | L2HO
DO+07 | L3H7 | L3H6 | L3H5 | L3H4 | L3H3 | L3H2 | L3H1 | L3HO
DO+08 | L4H7 | L4H6 | L4H5 | L4H4 | L4H3 | L4H2 | L4H1 | L4HO
DO+09 DO07 | DOO6 | DOO5 | DO04 | DO0O3 | DO0O2 | DO0O1 | DOO0O0O
DO+10 | DO17 | DO16 | DO15| DO14 | DO13 | DO12 | DO1l | DO10
DO+11 | DO27 | DO26 | D025 | DO24 | D023 | D022 | DO21 | DO20
DO+12 DO37 | DO36 | DO35| DO34 | DO33 | DO32 | DO31 | DO30
FUSE : When 1, it indicates the +5E fuse has blown.
Shorting of the general-purpose DI input is considered as a possible cause. Turn off the power at
once, check the general—purpose DI input and its vicinity, replace the fuse and turn the power on.
DiInx . General-purpose DI
LMOx . Load meter indication
SMOx . Speed meter indication
KYnx . Ky signal (matrix)
LnL (H) x : LED signal (matrix)
DOnx . General-purpose DO
MDO7 . Buzzer mode selection (It is possible to sound the key entry confirmation tone at the matrix DI input by
turning this to “1”.)
MDO06 . Buzzer ON/OFF setting (The buzzer sounds as this is turned to “1” and stops as it is turned to “0”. This
operation is performed irrespective of MDO07.)
MP1X . First manual pulse generator
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9.7.6
Major Connection
Precautions

® Use flat cables for connectors CM15, CM16, CM17, and CM26.
When splitting and connecting flat cables to the machine operator’s
panel or other egquipment, be careful not to break or short the
conductors.

® All signals with the same name described in Subsec. 9.7.3 are
connected to one another.

® One of the holes for mounting the PCB is also used for grounding.
Before mounting the PCB, check the location of that hole with the
diagram in Subsec. 9.7.10.

9.7.7

State of the LEDs on
the Machine Operator’s
Panel Interface Unit

L1 (green) :

Monitors +5E. When on, it indicates that the fuse isintact (+5E: 5V for
connector output).

When off, it indicates that the fuse has blown.

L2 (green) :

Monitors key scanning. When blinking, it indicates that the keys are
being scanned normally. When on or off, it indicates key scanning is at
halt.

L3(red) :

When on, it indicates that an alarm condition has occurred. When off, it
indicates that there is no alarm condition.
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B—63523EN/03

9.7.8
Connector ] Connector Major use Specification
(on the Cable Side)

CM15, General-purpose |HIF3BA-34D-2.54R :

Specifications

CM16, DI/DO Manufactured by HIROSE ELECTRIC
CM17 CO., LTD.
CNA1 Relay terminal PCR-E20FS :
(to the machine) Manufactured by HONDA TSUSHIN KO-
GYO CO., LTD.
CNB1 Relay terminal MVSTBR2.5/12-ST-5.08 :
(to the machine | Manufactured by PHOENIX CONTACT
operator’s panel) GmbH & Co.
JD1A, FANUC I/O Link | PCR-E20FS :
JD1B Manufactured by HONDA TSUSHIN KO-
GYO CO., LTD.
CPD1 Power supply Dynamic D3100 (three pins) :
Manufactured by AMP JAPAN, LTD.
1-178288-3 : Connector
1-175218-5 : Contact
CM26 Matrix DI/DO HIF3BB-50D-2.54R :
Manufactured by HIROSE ELECTRIC
CO., LTD.
CA40 Manual pulse | MR—20LFH (solder type) :
generator Manufactured by HONDA TSUSHIN KO-
GYO CO., LTD.
NOTE

1 Several types of connectors are available for use at the
other end of the cable leading to connector CNB1. Referto
brochures of PHOENIX CONTACT GmbH & Co..

The connector used on the machine operator’s panel
interface unit side is MSTBVA2.5/12—-G-5.08.

2 Crimped type cable connector is available for CA40. For
purchase from FANUC, please specify as below.

A02B-0029-K890
A02B-0029-K892

Solder type
Crimped type
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9.7.9

Machine Operator’s
Panel Interface Unit
Dimension Diagram
(Including Connector

Locations)
r;;;;;;;;;gg;;;;;;;;;» 22
o CM26 Al
| LJ‘H( -
B25 0 &
o 1n — O
< 17 10
[<
- (@)
m ©|
®
3 -
- O < o
P4
©]
N~
=S i
0 —— |
1 CA40 CM16 a7 § CM15 Al < 13y
j—| ] [ ] 8 SN
| [ L) HE RN
‘ 20 B17 B17
y A
40
- 124 e 89 . <26,
310
Unit: mm

Tolerance: +5(mm)

fl

CPD1

[

CND1

ca40 JDIA
JD2B

Approx. 100mm 10mm

1.6mm
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9.7.10

Machine Operator’s
Panel Interface Unit
Mounting Dimension
Diagram

Mounting hole position

&
CM26 o
7 —
< q
N~
] |s
(@
23 o

114

Hole for connecting to a ground

4.5¢
CM16 CM15 \

296

18

310

Fasten the PCB with four M4 screws. Unit : mm
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Sheet fixing area It is possible to fix the sheet, spacer, etc. only in the area shown in the
(mounting face side) diagram below.
i -
= | CM26 | S
[« j— Poe|
fld ik
I 7
8 7|l 3 s|[| &
®) > =
3 | |
J CM16 CcM15 ]
dﬁﬂj 3 1 #%[d
] | E
2 kel
NOTE
Applied to the PCB version number “03A” and beyond.

Sheet fixing area It is possible to fix the sheet, spacer, etc. only in the area shown in the
(Soldering face side) diagram below.

13

10|«

CM26 ‘

~ ©|
S 7|l |E N
O i
»H< 3
ﬂ: CM16 CM15 |
i i I R o (o4
= |

10

NOTE
Applied to the PCB version number “03A” and beyond.

— 3038 —
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9.7.11
Fuse Mounting
Position

CM26
T

FU1

CPD1

]
FU3
]
FU2

CM17

CM16 CM15
T

JD1A
JD1B

FUL : +24V fuse (general—purpose DO, this supplies printed board power protection)
FU2 : +5V fuse (IC power, manual pulse generator protection)
FU3 : +5E fuse (general-purpose DI protection)

NOTE
FU2 is not mounted on Revision 05A or later.
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9.8

CONNECTION OF
OPERATOR’S PANEL
CONNECTION UNIT

The operator’s panel connection unit (A16B—2200-0660, 0661) is
connected to the control unit through the FANUC I/O Link and isusedfor
interfacing with the machine operator’s panel.

The electric interface and pin layout of the connectors CM1to CM4 are
fully compatible with those for Series 15. There are two units available
depending on the number of /O points.

Specification Input Output
A16B—-2200-0660 96 points 64 points
A16B—2200-0661 64 points 32 points

Operator’s panel connection unit
A16B-2200-0660,0661

Control unit
or I/O unit

JDIA [[}——] | Jp1B JDIA| [ —— To next device

If there is no equipment
beyond this connection
unit, JD1A can remain

open.
24V DC power_[[ CP61 CM1 Machine
/ H operator’s
panel
BURNDY JAPAN, LTD. CMZH

3P CONNECTOR

(Brown) cm3[ [ —T]
Housing : SMS3PNS-5

Contact : RC16M—-SCT3 cmal ] il

1 +24V
2 GND
3

Power supply input specification
Voltage : 24 VDC +10%

Capacity : 500 +7.3 X nmA
n : number of inputs that turn on simultaneously

CAUTION
For a power cable, use a cable of 30/0.18 (0.75 mm?) or

thicker.
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98.1 The input signal of the operator’s panel connection unit is OV common

Input Signal non—insulation type interface as shown below.

Regulations for

Operator’s Panel mgl‘:hine Operator’s panel connection unit

Connection Unit Direct +24V .
current Receiver
inpu’[ output

signal signal

Filter and level
fw converter circuit | P
\

Receiver circuit

Fig.9.8.1 (a) Receiver circuit

Direct current (Signal) (Signal)
input signal Logi 0
OFF (High) M- (more
ON (Low) than 18V)
= - Logi 1
(less
Chattering of 5ms than 6V)

or less is ignored

Receiver output

signal <_J <_J

5to 22ms 5t022ms

Fig. 9.8.1 (b) Width of input signals and delay time

Intheabovefigure, itislogic 0 when the contact isopen and logic 1 when
closed.

Connect the common line of the input signa of the operator’s panel
connection unit as shown below.

Machine tool Connector
CM1 =
F DIOO to DI57
coMm1i
Connector | Operator’s panel
CcM2 | connection unit
F DI60 to DIB7
COM2

Fig. 9.8.1 (c) Connection of common lines
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WARNING
All signals input to this operator’s panel connection unit are
of source type.
When a source interface is used, a ground fault in an input
signal has the same effect as closing the contacts. From the
viewpoint of safety, therefore, FANUC does not recommend
the use of such an interface for input signals. In particular,
input signals X008.0 to X008.7 must be connected in a sink
layout, because these signals include the emergency stop
signal.
Do not use this operator's panel connection unit for
safety—critical input signals (such as an emergency stop
signal).
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9.8.2

Output Signal
Regulations for
Operator’s Panel
Connection Unit

Output signals DOO0 to DO77 of the operator’s panel connection unit
driveindicators and LEDs on the machine operator’s panel and use NPN
transistor for drivers.

Prepare 24V DC for power supply of indicatorsand L EDs and connect OV
to COM3 and COM4. For LEDs, however, 5VDC 300mA output from
the terminal +5N of the connector CM 3 can beused. Thereisno+5N in
the connector CM4; use +5N in connector CM 3 as shown below:

Output regulation Load voltage : 24V +20% or less
Load current : 40mA

Connector CM3  Indicator
Transistor output ] 8

DOO00 to 57 El

Y

=y lea

5, o
+5N

300mA
max 7}7 —

Connector CM4 Indicator

Transistor output = AN
DO60 to 71—'3

LED
m*

R le

1~ +
24V
stabilized
power

o

COM4

ez

Operator’s panel
connectlon unit

WARNING
When a sink output interface is used, a ground fault in an

output signal causes the output signal to remain on. From
the viewpoint of safety, therefore, FANUC does not
recommend the use of such an interface for output signals.
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9.8.3

Connector Layout for
Operator’s Panel
Connection Unit

CM1
1 | DIoo 33
2 | DI —oTpior 1.3* | D02 | Address 7 6 5 4 3 2 1 0
3 | DIo6 35 | DIO5
20 | Dlo4 Xn [ DI07 | DIO6 | DIO5 | DI04 | DI03 | DIO2 | DIOL | DIOO |
4 | DAL | o571 36 | Dilo
5 | D4 oy .37 | D13 Xn+1 [DI17 [ DI16 | DI15 | DI14 | DI13 | DI12 | DI1l | DI10 |
6 | D17 38 | DI16
23 | DL
7 | D22 22 Dlzg 39 | D21 Xn+2 [DI27 [ DI26 | DI25 | DI24 | DI23 | DI22 | DI21 | DI20 |
8 | DI25 40 | DI24
25 | DI23
o | D27 |2 41| Di26 Xn+3 [ DI37 [ DI36 | DI35 | DI34 | DI33 [ DI32 | DI31 | DI3O |
10 | D2 |57 piss |22 | D& DI47 | DI46 | DI45 | Di44 | DI43 | DI42 | DI41 | DI40
I | DI85 | oo 43 | DI34 Xn+4 | | |
12 | DMO —o——pap 1% | DIs7 Xn+5 [ DI57 [ DI56 | DI55 | DI54 | DI53 | DI52 | DI51 | DI50 |
13 | Di43 45 | DI42
30 | D44
14 | D46 | oo 46 | D45
15 | DI5L 47 | DI50
32 | DI52
16 | DI54 48 | DI53
17 | DI56 9 | DIS5
18 | COM1 50 | DI57
CM2
1 | DI6o 33
2 | DI63 l—o——pgEr 34 | DI62 | Address 7 6 5 4 3 2 1 0
3 | DI o0 biea | o> | Pl DI67 | DI66 | DI65 | Di64 | DI63 | DI62 | DI6L | DI6O
4 | DL | 36 | DIT0 Xn+6 | | | | | | | | |
5 | DA |\ — 7y 137 | D73 Xn+7 [ DI77 [ DI76 [ DI75 | DI74 | DI73 | DI72 [ DI71 | DI70 |
6 | DI7T7 | o 5mg | 38 | DIT6
7 | DIB2 | e 39 | Disl Xn+g8 [ DI87 | DI86 | DI85 | DIs4 | DI83 | DIs2 | DIsl | DIgo |
8 | DI85 40 | Dis4
25 | DI
9 | Dig7 22 D|2§ 21 | DIg6 Xn+9 [ DI97 [ DI96 | DI95 | DI94 | DI93 | DI92 | DI91 | DIO |
10 | DI92 42 | DIo1
27 | DI DIA7 | DIA6 | DIA5 | DIA4 | DIA3 | DIA2 | DIAL | DIA
11 | DI%s % 43| Dioa Xn+10 | | DIAG [ DIAS | [ DIA3 | | | oo |
28 | DI%
12 | DIAD | —o—par L2 | D97 Xn+11 [DIB7 [ DIB6 | DIB5 | DIB4 | DIB3 | DIB2 | DIBL | DIBO |
13 | DIA3 45 | DIA2
14 | Dia6 | o0 | DM e bias
31 | DIA7
15 | DIBL | > ——5=>— 47 | DIBO
16 | DIB4 48 | DIB3
17 | DIB6 9 | DIB5
18 | COM2 50 | DIB7
NOTE

n in addresses can be 0 to 127.
64 points (DIOO to DI77) can be wused for the
A16B-2200-0661.
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CM3
1 DO00 33 +5N
2 DO03 19 T DOoL 34 | DOO02
3 DO06 50 | D004 35 | DOO05
4 DO11 21 | DOO7 36 | DO10
5 DO14 2 | DO12 37 | DO13
6 DO17 >3 | DO15 38 | DO16
7 D022 54 | D020 39 | DO21
8 DO25 25 | DO23 40 | DO24
9 DO27 26 | DO30 41 | DO26
10 | DO32 57 | D033 42 | DO31
11 | DO35 28 | DO36 43 | DO34
12 | DO40 29 | DO41 44 | DO37
13 | DO43 30 | DO44 45 | DO42
14 | DO46 31 | DO47 46 | DO45
15 | DO51 35 | DO52 47 | DO50
16 | DO54 48 | DO53
17 | DO56 9 DO55
18 | COM3 50 | DO57
CM4
1 DO60 3 D062 14 | DO60
2 DO64 9 DOGE 15 | DO63
3 DO67 10 | DO70 16 | DO66
4 DO72 1 1 Do73 17 | DO71
5 DO75 18 | DO74
12 | DO76

6 13 19 | DO77
7 | COM4 20

Address 7 6 5 4 3 2 1 0
Yn [ D007 [ DOO6 | DOO5 | DO04 | DOO3 | DOO2 | DOO1 | DOOO |
Yn+1| DO17 | DO16 | DO15 | DO14 | DO13 | DO12 | DO1l | DO1O0 |
Yn+2[ DO27 | DO26 [ DO25 | DO24 [ DO23 | DO22 | DO21 | DO20 |
Yn+3[ DO37 | DO36 | DO35 | DO34 | DO33 | DO32 | DO31 | DO30 |
Yn+4| DO47 | DO46 | DO45 | DO44 | DO43 | DO42 | DO41 | DOA4O0 |
Yn+5[ DO57 | DO56 | DO55 | DO54 [ DO53 | DO52 | DO51 | DO5O |

Address 7 6 5 4 3 2 1 0

Yn+6[ DO67 | DO66 | DO65 | DO64 | DO63 | DO62 | DO61 | DOGO |

Yn+7| DO77 | DO76 | DO75 | DO74 | DO73 | DO72 | DO71 | DO70 |

NOTE

n in addresses can be 0 to 127.
32 points (DOO0 to DO37) can be used for the
A16B-2200-0661.
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9.84

External View of
Operator’s Panel
Connection Unit

4—¢5mm ' )
11.8mm

g / | 336 me Somumy |
ell / - L -
- PEEI G g plg ¢ -

IDLA TR T ' e
, -
CP61L
| 35|
E E ‘ 55 !
== .
A~ AIGB-220(_]70660 (DI196/D0 64)
! A16B-2200-0661 (DI 64/DO 32)
21, CM4 , I
;jj@m S E] CM2 CM1 f '
R M - —|— 3R - ORM —{_|
@ﬁg ! 20._* R5°RM "'4?'50_[ M%PRM %SO_F—'MRE,? 45‘\) {{} [],—_m:L
13105 mm | 46.99 nun 88fmm | E8.89mm | 66.16mm | Approx. |
"'mﬂ‘ ! ! ‘ 32Zmm - | [ _100mm |
! i [ |
Weight : 1.2 kg

Fig. 9.8.4 External view of operator’s panel connection unit
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9.9 The operator’s panel connection unit (A16B—2202-0730, 0731), which
connectsto the control unit viathe FANUC I/O Link, actsas an interface

CONNECTION OF with the machine operator’s panel.

SOURCE OUTPUT Connectors CM51, CM52, CMB3, and CMB4, used to interfacewith the

TYPE CONNECTION operator’s panel, feature an electrical interface and pin assignment which

UNIT arefully compatiblewith those of the source type output operator’s panel

connection unit for the Series 15. The following two units are available
with different numbers of 1/O points:

Specifications No. of input points No. of output points
A16B—2202-0730 96 64
A16B-2202-0731 64 32

Operator's Panel Connection Unit
A16B-2202-0730,0731

Controlunit
or
VO unit JDIAT]—T] JD1B JDIA [T—— Tonextdevice
(JD44A) When no other device is
connected to the connec-
tion unit, leave JD1A open.
24vDC power —T]| cmsl [[T——T]
N CM52 [T——J] Machine
BURNDY 3P CONNECTOR (Brown) operation’s
Housing: SMS3PNS-5 cmB3 [ J—T]| panel
Contact:RC16M-SCT3
CMB4 [ T——-T]|
1 +24V
2 GND
3

Powerinputregulations
Voltage : 24VDC +10%
Capacity : 500+7.3xn (mA)
n: Number of input points which are simultaneously turned on

CAUTION
Use 30/0.18 (0.75 mm?) or heavier wire as the power cable.
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9.9.1

Input Signal
Specifications for
Source Output Type
Connection Unit

Most input signals for the source output type connection unit support a
sink type non—isolated interface. For someinput signals, however, either
sink or source type can be selected. (European safety standards demand
the use of sink types.)

The machine's contacts shall conform to the following specifications:

Capacity: 30 VDC, 16 mA or higher
Intercontact leakage current in closed circuit:
1 mA or less (at 26.4 V)
Intercontact voltage drop in closed circuit:
2V orless (including the voltage drop in the cables)
—— Circuit of sink type input receiver
Machine| Operator's panel connection unit Receiver
) output
Inputsignal Filter an_d Iev_el signal
conversion cir-
Contact cuit
+24V R
+24V
—— Circuit of input receiver for which common voltage can be selected ———
Machine| Operator's panel connection unit Receiver
. output
Input signal Filterand level | gjgng|
conversion cir-
Contact cuit
DICMN1 R
or
DICMN2
+24V
+24V
ov
Receiver
- output
Inputsignal Filterand level [ gigna
I conversion cir-
Contact cuit
DICMN1 R
or
DICMN2
+24V
+24V
ov

Fig.9.9.1 (a) Receiver circuit

Alwaysconnect bothDICMN1and DICMN2to24V or 0V. Donot leave
them open.
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DC input signal
OFF (High)
ON (Low)

(Signal) (Signal)
E /77.—‘« Logical 0
A (a8Vor
higher)
O L Ll L Logical 1

(6Vor
lower)
Chattering of 5
ms or less is ig-
nored.

Receiveroutput

signal <_J <_J

5to 22ms 5to 22ms

Fig.9.9.1 (b) Signal width and delay of input signal

In the above figure, logical 0 correspondsto open contacts, whilelogical
1 corresponds to closed contacts.

WARNING
When a source interface is used, a ground fault in an input

signal has the same effect as closing the contacts. From the
viewpoint of safety, therefore, FANUC does not recommend
the use of such an interface for input signals.

992 The output signals shall satisfy the following:
\Cg)utpl.th. Slg.nal f Maximum load current when driver is on:
pecifications for 200 mA (including momentary values)
Source Output Type Saturation voltage when driver is on:
Connection Unit 1.0 V max.

Withstand voltage: 24 V +20% (including momentary values)
Leakage current when driver is off:
100 pA

Prepare the following external power supply for the output signals:

Supply voltage: +24 V +10%
Supply current (per board):
At least total maximum load current
(including momentary values) + 100 mA
Power—on timing: At the same time as or before turning on
the power to the control unit
Power—off timing: At the same time as or after turning on the
power to the control unit
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Output signal driver

Correspondence
between red LEDs and
DO signals

CAUTION
A power supply which satisfies the above specifications

shall be connected to the DOCOM and OV power supply
terminals for the output signals. The maximum current that
can be carried by the DOCOM pin is 2.0 A. The total load
current must not exceed this value, therefore.

The output signal driver used with the operator’s panel connection unit
can output up to eight signals.

The driver element monitors the current of each output signal. If an
overcurrent is detected, the output of that signal is turned off. Once a
signal has been turned off, the overcurrent will no longer exist, such that
thedriver turnsthesignal onagain. Therefore, inthecaseof agroundfault
or overload, the output of asignal will be repeatedly turned on and off.
This also occurs when a load which causes a high surge current is
connected.

Thedriver element containsan overheat detector, which turnsoff all eight
output signalsif the temperature in the device exceeds the set value as a
result of an overcurrent caused by a ground fault or some other failure.
This off state isheld. To restore signal output, logically turn the output
off then back on again, for each signal, after the temperature falls below
the set value. Signal output can also be restored by turning the system
power off then back on again.

OnthePCB, ared LED besidethedriver element lightsonce the overheat
detection circuit operates.

NOTE
The overheat detection circuit also causes a system alarm

to be issued to the CNC. (When setting pins CP1 on the
PCB are closed (jumpered), this alarm is not issued to the
CNC.)

Red LED name DO signals Remarks
DAL1 Y q+00toYq+0.7
DAL2 Y q+10toYq+1.7
DAL3 Y q+20toYq+27
DAL4 Y q+30toYq+3.7
DALS5 Y q+40toYq+4.7
DAL6 Y q+50toYq+5.7
DAL7 Y q+6.0toYq+6.7
DAL8 Y q+70toYq+7.7
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e Driver element block
diagram

NOTE
The above red LED and alarm transfer to the CNC are

supported by PCBs of version 03B and later.

If the output of a signal cannot be turned on even though the CNC
diagnostic indicates that the signal is on, that signal or another signal
being handled by the same element may be overloaded, thus causing the
eight output signal sto beturned off. Insuch acase, turn the system power
off and eliminate the cause of the overload.

DOCOM
OHD
J
CONTROL I—|
IN#0 LOGIC L] e
l_| T OUT#0
[ocbl
OCD
]
J
CONTROL I—|
IN#1 LOGIC L] e
|—| T OUT#1
[ocol
OCD
I
CONTROL I—|
IN#7 Logic | L k-
|—| T OuUT#7
[ocol
OCD
I
OHD: Overheat detection circuit
OCD: Overcurrent detection circuit

The power for operating this driver element is supplied from DOCOM
(24 VDC).
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Notes on output signals

CAUTION
Observe the following precautions when connecting output
signals:
Output pins shall not be connected in parallel, as shown
below.

l DOCOM

o O
+24V 0V

11
™

J H
fe—
— h Relay

[

oV

T

CAUTION
When using a dimming resistor, connect a diode to prevent
leakage.

l DOCOM

o O
+24V 0V

Dimming

resistor
H Lamp
IE ()
— = Ny
DV

2
Leakage prevention diode
oV
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9.9.3

Connector Pin Layout
for Source Output Type
Connection Unit

CM51 CM52
1 DIOO 33| DICMN1 1 DI60 33 ov
2 DI03 34 DI02 2 DI63 34 D162
19 DI01 19 DI61
3 DI06 35 DI05 3 D166 35 DI65
20 DI04 20 Dl64
4 DI11 36 DI10 4 DI71 36 DI70
21 DI07 21 DI67
Dl14 7 DI1 DI74 37 DI73
5 22 DI12 8 3 5 22 DI72
6 DI17 38 DI16 6 DI77 38 DI76
23 DI15 23 DI75
7 DI22 39 DI21 7 DI82 39 DI81
24 DI20 24 DI80
8 DI25 40 DI24 8 DI85 40 D184
25 DI23 25 DI83
9 DI27 41 DI26 9 DI87 41 DI86
26 DI30 26 DI90
10 DI32 42 DI31 10 D192 42 DI91
27 DI33 27 DI93
11 DI35 43 DI34 11 DI95 43 D194
28 DI36 28 D196
12 D140 44 DI37 12 DIAO 44 DI97
29 Dl41 29 DIAL
13 DI43 45 Dl42 13 DIA3 45 DIA2
30 Dl44 30 DIA4
14 DI4 4 DI4 14 DIA 46 DIAS
6 31 Dl47 6 5 6 31 DIA7
15 DI51 47 DI50 15 DIB1 47 DIBO
32 DI52 32 DIB2
16 DI54 48 DI53 16 DIB4 48 DIB3
17 DI56 49 DI55 17 DIB6 49 DIB5
18 +24V 50 DI57 18 +24V 50 DIB7
CMB3 CMB4
1 DOO00 33 ov 1 DO61 14 D060
8 D062
2 D003 34 D002 2 DO64 15 D063
19 DOO01 D065
3 D006 35 D005 3 D067 16 D066
20 D004 10 DO70
4 DO11 36 D010 4 DO72 17 DO71
21 DOO07 11 DO73
5 D014 37 D013 5 DO75 18 DO74
22 DO12 12 DO76
6 DO17 38 DO16 6 DO56 19 DO77
23 DO15 13 DO57
7 D022 39 D021 7 ov 20/ DOCOM
24 D020
8 D025 40 D024
25 D023
9 D027 41 D026
26 D030
10 D032 42 D031
27 D033
11 D035 43 D034
28 D036
12 D040 44 D037
29 DO41
13 D043 45 D042
30 DO44
14 DO4 46 D045
046 31 DO47
15 DO51 47 DO50
32 DO52
16 D054 48 D053
17| DOCOM 49 DO55
18| DICMN2 50, DOCOM
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I/O addresses

NOTE
When the operator’s panel connection unit having 64 Dls

and 32 DOs is selected, connector CMB4 is not mounted on
the PCB.

DICMNZ1, DICMN2: Pins used to switch the DI common. Usually,
jumper these pinswith OV. (input)

+24V: +24 VDC output pin. Thispin shall be used only
for DI signals input to the operator’'s panel
connection unit. (output)

DOCOM: Power supply for theDOdriver. All DOCOM pins
are connected in the unit. (input)

The following PMC addresses are assigned to the operator’s panel
connection unit, depending on the number of 1/0 points (DI/DO = 96/64
or 64/32):

[DI address]

Dl:
96
points

Dl:
64
points

7 6 5 4 3 2 1 0
Xp DI07 DI06 DIO5 DI04 DIO3 D102 DIO1 DIOO
Xp+l DI17 DI16 DI15 DI14 DI13 DI12 DI11 DI10
X p+2 DI27 DI26 DI25 DI24 DI23 DI22 DI21 DI20
Xp+3 DI37 DI36 DI35 DI34 DI33 DI32 DI331 DI30
X p+4 D147 D146 D145 Dl44 D143 Dl42 Dl41 D140
X p+5 DI57 DI56 DI55 DI54 DI53 DI52 DI51 DI50
X p+6 DI67 DI66 DI65 Dl64 DI63 DI62 Dl61 DI60
X p+7 DI77 DI76 DI75 DI74 DI73 DI72 DI71 DI70
Xp+8 DI87 D186 DI85 DI184 DI83 D182 DI81 DI80
X p+9 D197 D196 DI95 D194 DI93 D192 D191 DI90
X p+10 DIA7 DIA6 DIAS DIA4 DIA3 DIA2 DIA1 DIAO
Xp+11 DIB7 DIB6 DIB5 DIB4 DIB3 DIB2 DIB1 DIBO

® Addressp is determined by the machine tool builder.

® The common voltage can be selected for the DIs assigned to the
following 20 addresses:

Address Common signal to correspond
Xp+0.0, Xp+0.1, Xp+0.2, Xp+0.7 DICMN1
Xp+1.0, Xp+1.1, Xp+1.2, Xp+1.7
Xp+4.0 to Xp+4.7 DICMN2
Xp+11.4, Xp+11.5, Xp+11.6, Xp+11.7 DICMN1
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[DO address] 7 6 5 4 3 2 1 0
Yq D007 | DO06 | DOO5 | DO04 | DO0O3 | DOO2 | DOO1 | DOOO
%gi 5201 Y g+l DO17 | DO16 | DO15 | DO14 | DO13 | DO12 | DO11 | DO10
points | pointsy q+2 DO27 | DO26 | DO25 | DO24 | DO23 | DO22 | DO21 | DO20
Y q+3 DO37 | DO36 | DO35 | DO34 | DO33 | DO32 | DO31 | DO30
Y q+4 D047 | DO46 | DO45 | DO44 | DO43 | DO42 | DO41 | DO40
Y q+5 DO57 | DO56 | DO55 | DO54 | DO53 | DO52 | DO51 | DOS50
Y q+6 DO67 | DO66 | DO65 | DO64 | DO63 | DO62 | DO61 | DOBO
Y q+7 DO77 | DO76 | DO75 | DO74 | DO73 | DO72 | DO71 | DO70

Address g is determined by the machine tool builder.

For details of address assignment, refer to the FANUC PMC
Programming Manual (Ladder Language) (B—61863E).
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994
Dimensions of Source
Output Type
Connection Unit
£ 4—p5mm CP1
£ lw / / 336mm % 50mm 19,
w; [ o mm
i R WA - 1"
‘ v ‘ 1 1
e 0 JD1B- =43 ™ .
i@ il S 103 [®
= DA =35 K3 _
CP61
AR= RS | '
E| E : 155 >
< (@]
g1 Y
£ |
[ee] 1
N CMB4
Iy N L oor CMB3 CM52 CM51 .
O |ty-—=F=—=-4 MR50RM +--+ MR50RM -4 MR50RM -}—|-®"
Y DT 50 TR Feoc : o i b - ]
A [ : ! : Approx.
Ql.CSmrgi<46.99mm=I= 88.9mm =|< 88.9mm =|<66.16mm= 100 mm
mm) | ' 322mm ' -

The following LEDs, fuses, variable resistors, and setting pins are
mounted on the PCB:

[LEDS]

DB1 (green, pilot) : Lights while the power to the PCB is on.
DB2 (red, darm) : Lightsif an error occursin the PCB or CNC.
DAL1to DAL8 : See Subsec. 9.9.2

[Variable resistors]

VR1 and VR2 . Factory—set by FANUC. The machinetool builder
need not adjust these resistors.

[Setting pin]

CP1 . Used to specify whether the CNC will benotified of
a DO signal error as a system alarm (see Subsec.
9.9.2).
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9.10
FANUC 1/O LINK
CONNECTION UNIT

9.10.1 This unit connects FANUC I/O Link master devices such as the CNC,
Overview viaan I/O Link to enable the transfer of DI/DO signals.

L1 V51 (] 10 1 Wl SystemB - ------------- '

CNCor
F_D Mate +24 V power

supply

N
+24 V power Ic::—DCI\c/I);te

supply

1/0 Link Slave 1/0 Link Slave

FANUC 1/O Link
connection unit

DI DO

DO DI

/0 Link Master : Series 21i/210i etc.
1/0 Link Slave : 1/O unit, Power Mate, Series 0—-C, etc.
. FANUC I/O Link

Fig. 9.10.1 System which uses FANUC I/O Link connection units

NOTE
This system enables I/O data transfer between two independent FANUC 1I/O Link master

devices. When the system is adjusted and maintained, the FANUC I/O Link can be operated
with the system power for one of the FANUC I/O Link lines switched off, that is, the link operation
is stopped. In this case, DI data sent from a system at rest consists entirely of zeros. If one
of the links is stopped, either abnormally or normally, it takes up to several hundred milliseconds
for this function to take effect. During this period, that data which exists immediately before the
link stops is sent out. Take this into account when designing your system.
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9.10.2
Specification

Item

Specification

1/0 Link function

Provided with two slave mode I/O Link interface channels,
between which DI/DO data can be transferred.

[Interface types]
One of the following combinations is selected:

Electrical — optical
Electrical — electrical
Optical - optical

Number of DI/DO
data items

DI: Upto 256, DO: Up to 256
(The number of data items actually used varies depending
on the amount of data assigned in the host.)

Power supply

Each I/O Link interface must be independently supplied with
+24 VDC.

Voltage: +24 VDC +10%, —15%
Current: 0.2 A (excluding surge)

If a master unit does not have sufficient capacity to supply
power to each unit (0.2 A per slot), use an external power
supply unit. The power supply must be switched on, either
simultaneously with or before, the 1/0 Link master.

The two systems can be switched on and off independently
of each other. Data from a system to which no power is
supplied appears as zeros when viewed from the other
system. The data becomes 0 within 200 ms of the power
being switched off.

environment

External 180 mm (wide) x 150 mm (high) x about 50 mm (deep)

dimensions Fig. 9.10.2 (b) is an outline drawing of the unit.

Installation The unit, which is a stand-alone type, is installed in the
power magnetics cabinet. Fig. 9.10.2 (c) shows how to
mount the unit.

Operating Temperature : 0 to 60°C

Humidity : 5to 75% RH (non—condensing)
Vibration : 0.5Gorless

Ordering information

Interface type Specification
Electrical—optical interface A20B-2000-0410
Electrical—electrical interface A20B-2000-0411
Optical-optical interface A20B-2000-0412
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LED indications
LED5S LED3 LED4 LED2
(GREEN) (RED) (GREEN) (RED)
| |
DC-DC
CONVERT-
ER
CP2 CP1
@ 5V
LED1(RED)
@ ov
@ : Check pin
Fig.9.10.2 (a) LED locations
LED status Description
LED1 Normal
Ul
1
LED1 A RAM parity error occurred because of a hardware
| failure.
LED4 LED2 |CP1is supplied with the specified voltage.
| ] (Pilot lamp)
5 LED4 LED2 |CP1 is supplied with a voltage that is lower than
Ul | specified or zero.
LED4 LED2 |A communication error occurred in a channel of CP1.
| |
LED5 LED3 |CP2is supplied with the specified voltage.
| ] (Pilot lamp)
3 LED5 LED3 |CP2 is supplied with a voltage that is lower than
Ul | specified or zero.
LED5 LED3 |A communication error occurred in a channel of CP2.
| |
H:On ] : Off
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180 Unit: mm
10 160
30
5 > C
Printed—circuit board
90 150
Cable r---» Mounted components P | _Cable
f 1
50 or less

Fig. 9.10.2 (b) Outline drawing

160

4-M4  Unit: mm

€ Q

90

C S

Fig. 9.10.2 (¢) Mounting location
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9.10.3
Connection

9.10.3.1
I/O Link interface

(2) Connection diagram (example)

AC power input

AC power input

! v
External External
power power
/0 Link (+24 V) (+24 V) /0 Link
master master
JD1A JD1A
(JD44A) (JD44A)
Optical /10
Link adapter
CP® CP®
Electrical Optical
interface : interface
JD1B® ! COPB®
JDIA® .+ COPA®
:

FANUC 1/O Link connection unit
(for electrical—optical interface)

Signal cable (electrical)
Signal cable (optical)
Power supply cable

[Name of I/O Link connection unit connectors]

Electrical-optical

Electrical—electrical

Additionally, the FANUC I/O Link connection unit
frame must be grounded.

Optical—optical

) 1 or 2 (channel No.)

Connector name Connector name Connector name
1/O Link interface 1/O Link interface 1/O Link interface
Channel 1 | Channel 2 Channel 1 | Channel 2 Channel 1 | Channel 2
JD1A1 COPA2 JD1A1 JD1A2 COPAl COPA2
JD1B1 COPB2 JD1B1 JD1B2 COPB1 COPB2
CP1 CP2 CP1 CP2 CP1 CP2
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(2) Signal cable (electrical)

JD1A1/JD1A2 JD1B1/JD1B2

11 ov 1 RXB 11 ov 1 RXA

12 ov 2 *kRXB 12 ov 2 kRXA

13 ov 3 TXB 13 ov 3 TXA

14 ov 4 *TXB 14 ov 4 KTXA

15 ov 5 15 ov 5

16 ov 6 16 ov 6

17 7 17 7

18 - 8 18 - 8

19 9 - 19 9 -

20 - 10 20 - 10

This unit (JD1A1/JD1A2) Another device (JD1B)
or
Another device (JD1A) This unit (JD1B1/JD1B2)
RXB (01) |- *{ (03) TXA
*kRXB (02) [~ — (04) >KTXA Indicates a twisted pair.
TXB  (03) [~ +{ (01) RXA
*kTXB (04) | (02) kRXA
(09) f— (09)
* 4[ (18) = — (18) :’7 * An optical I/O Link adapter can-
(20) |~ — (20) not be connected to this unit,

ov (11) — (1) ov because the electrical interface
oV (12) |- | @12) ov for this unit cannot supply +5 V.
ov a3 | ay ov Tousean optcal merace, pre-
ov (14) ' . (14) ov These wires can, therefore, be
ov 15) — (15) oV omitted.
ov (16) — (16) OV

Shielding
Frame ground (the shielding must be grounded at either end of the cable)

Cable-side connector specification : PCR-E20FA (manufactured by Honda Tsushin)
Cable specification : AB66L-0001-0284#10P or equivalent
Cable length : 10 m (maximum)
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(3) Signal cable (optical)

® Optical cable specification: A66L—6001-0009#X XXX

(where XXXX is a cable length
specification)

Cable specification examples

10m - L10RO3

100 m — L100R3

e Cablelength - 200 m (maximum)
(4) Power supply cable
CP1/CP2 connector
1 2 3
Y +24V ov (Input)
X +24V oV (Output)

24V DCissupplied viaaY—connector. Provided the power supply
has sufficient capacity, power can be supplied to another device
with the X—side as output.

® Power must be supplied to both CP1 and CP2.
® Cable-side connector specification

Y —connector: A63L—-0001-0460#3LKY
(AMP Japan, 2—178288-3)
X—connector:  A63L-0001-0460#3LK X
(AMP Japan, 1-178288-3)
Contact . AB3L-0001-0456#BS (AMP Japan, 175218-5)

Ordering information : Y + 3 contacts : A02B-0120-K 323
X + 3 contacts : A02B-0120-K324

® Cablemateriad : Vinyl-insulated electrical wire AWG20-16
e Cablelength : Determinethe length of the cable such that the

supplied voltage at the receiving end satisfies
the requirements, because the voltage may
fluctuate and drop as a result of the resistance
of the cable conductor.

(5) Frame grounding

Ground the frame of the unit using awire having a cross section of at
least 5.5 m? (class 3 or higher). An M4 frame ground terminal is
provided.
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9.11

CONNECTING THE
FANUC SERVO UNIT
B SERIES WITH I/O

LINK
9.11.1 The FANUC servo unit B serieswith I/O Link (called the § amplifier with
Overview I/0OLink) isapower motion control servo unit that canbeeasily connected

to a CNC control unit viathe FANUC 1/O Link.
The 3 amplifier with 1/0 Link can be connected to thei Series using the
FANUC I/O Link.

NOTE
Using the B amplifier requires that the power mate CNC
manager software function be installed in the i Series. This
function is included as one of the i Series option functions.
Note that this function is not supported by the i Series with
personal computer functions also requires an optional CNC
screen display function.
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9.11.2 The 3 amplifier with 1/0 Link is connected to thei Series using the usual

Connection FANUC 1I/O Link connection.

[ Control unit
FANUC SERVO UNIT B series
p with 1/O Link
===
S s
O 0 0 0 o ,E| O
o Q
IOLINK
JD1A 1/0O Link cable JD1B
1/0
LINK

1/0 Link
cable
This figure is an example of connecting to
an i Series CNC with a LCD—mounted type
panel. Connection to 3 series amplifier
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9.11.3

Maximum Number of
Units that can be
Connected

The maximum number of B amplifiers with I/O Link that can be
connected to acontrol unit depends on the maximum number of FANUC
I/O Link pointsprovided by that control unit, aswell astheir assignments.
For thei Series, the maximum number of FANUC I/O Link DI and DO
points are 1024 and 1024, respectively. One B amplifier with I/O Link
occupies128 DI/DO pointsinthe FANUC I/O Link. 1f no unitsother than
the 3 amplifierswith I/O Link are connected to the control unit, upto eight
B amplifiers can be connected.

9.114
Address Assignment
by Ladder

If the  amplifier with /O Link isused asan 1/O Link slave, |/O addresses
areassignedinthe PMCinthe CNC. Because data output from the slave
is made in 16-byte units, the number of input/output points must be set
to 128.

The module names are OCO02I (input) and OC020 (output).
The BASE isaways 0, and the SLOT is 1.
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9.12
CONNECTION OF

THE DISTRIBUTION

I/O0 MACHINE

OPERATOR’S PANEL

9.12.1

Differences between

the FSO Standard
Machine Operator’s

Panel and Distribution
I/O Machine Operator

Panel

The distribution 1/0 machine operator’s panel is of distribution /O type
that is connected vial/O Link to the CNC. Its panel is the same as that
of the FSO standard machine operator’s panel. The distribution I/O
machineoperator’s panel hasfeatures both common to and different from
those of the FSO standard machine operator’s panel, as indicated below.

(Small machine operator’s panel)

Item FSO standard machine Distribution I/O machine
operator’s panel operator’s panel
Panel No design modification
Override
le 400 N rotary
'y switch
| o]
©
- \ @/ Emergency
! stop button
Program Keyboard
protect key (key switch/LED)
Depth 150 _,I l¢—6 0
Override 150% maximum, 200% maximum,
binary code output gray code output
Key sheet The key sheet is compatible, so that a machine tool builder’s

custom key sheet, designed for the FSO standard machine
operator’s panel, can be used as is. When a new unitis to be
built using the existing key sheet and distribution I/O machine
operator’s panel, however, redesign is required for this

combination.

Connection with | DI/DO connection 1/0 Link connection

CNC

Emergency stop | Already wired Not wired. Perform wiring for
the system as described in
Section 9.12.5.

MPG interface | None Up to three units can be
connected.
However, only i series CNCs
can be connected.
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(Standard-size machine operator’s panel)

Item

Distribution I/O machine
operator’s panel

FSO standard machine
operator’s panel

Panel

No design modification
Program prottlect key

| 520 N

Override - o
rotary .
switch

wi 0 \@ o) ¥

/—@@ \

Emergency —%
stop button

Manualpulse generator ~ Keyboard (key switch/LED)

Depth

150

Override

150% maximum,
binary code output

200% maximum,
gray code output

Key sheet

The key sheet is compatible, so that a machine tool builder’s
custom key sheet designed for the FSO standard machine
operator’s panel, can be used as is. When a new unitis to be
built using the existing key sheet and distribution I/O machine
operator’s panel, however, redesign is required for this
combination.

Connection with
CNC

DI/DO connection 1/0 Link connection

Emergency stop

Already wired Not wired. Perform wiring
suitable for the system as

described in Section 9.12.5.

Manual
generator

pulse

One unit is available.
No wiring is performed.

One unit is available.
No wiring is performed.

MPG interface

None Up to three units can be
connected.
However, only i series CNCs

can be connected.
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9.12.2

Overall Connection
Diagram

Distribution 1/0 machine
operator’s panel

Emergency stop switch

General-purpose DI IE CM58 i

D] ]

General-purpose DO E CE59
CNC

1/0 Link 1/0 Link

JDMEI EJNB CPDT (IN) |> }‘ +24 V power supply
EJDM cPDT(OUT) |> 3——» +24 V power supply

3 D> MP G
MPG
1/0O unit
1/0 Link MP G

EJMB

NOTE

CNCs of the i series only allow the distribution I/O machine
operator’s panel to be used with connected MPG units.
When other units (such as I/O modules for connection) that
have an MPG interface and which are connected via 1/0O
Link are used together with this machine operator’s panel,
only the MPG interface of the unit (module) closest to the
CNC on the I/O Link connection is valid. For I/O Link
connection and manual pulse generator connection, the
screw connector indicated below, which has been newly
added to the main board of the i series, cannot be used.

Connectors that cannot be used on the cable side

Specification Manufacturer
Connector case FI-20-CV7 Hirose Electric
Connector case + connector | FI30-20S-CV7 Hirose Electric
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9.12.3 (1) Small machine operator’s panel
Connector Mounting Specification of the printed circuit board:
Di agram A20B-8001-0721 (with genera—purpose DO)

Viewed from behind

[ee]
CN1

A
JD1B CPD1

A1
M58

CE59

-

Printed circuit board

CN2

4

(2) Standard—size machine operator’s panel

Specification of the printed circuit board:

A20B-8001-0721 (with genera—purpose DO)

Viewed from behind

[e=-]

Al

oA
JD1B CPD1

CE59

Printed circuit board

CN2

CN1 L EI

NOTE
Machine operator’s panels shipped in April, 1998 and later

use the A20B-8001-0721 printed circuit board. The
A20B-8001-0721 printed circuit board features a
general-purpose DO, and has connector CE59 dedicated
to general-purpose DO. Machine operator’s panels
shipped before April, 1998, used the printed circuit boards
listed below.
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Specification of
printed circuit board

Description

A20B-8001-0210

Without general—-purpose DO

The other input/output interface specifications are
the same as those of the A20B—8001-0721
printed circuit board.

The outer shape of the printed circuit board is
rectangular.

A20B-8001-0720

Without general-purpose DO

The other input/output interface specifications and
outer shape of the printed circuit board are the
same as those of the A20B-8001-0721 printed
circuit board.

9.12.4
Power Supply
Connection

To connector CPD1(IN) shown below, supply the power required for the

operator’'s panel and general—purpose DI.

To facilitate power

distribution, the power applied to CPD1(IN) is directly output to
CPD1(OUT). Use CPD1(OUT) if power distribution is required.
Upto 1.0 A can be supplied by branching.

(Connector table)

CPD1(IN)
01| +24v
24\ power ;[_<—_| E 02| ov
supply 03
CPD1(0OUT)
01| +24v
24 V power « @ E gi w
supply

Connector recommended for use on the cable side: A02B—0120-K324
(The following connector housing and case are provided:)

(Housing: 1-178288-3 (AMP Japan))
(Contact: 1-175218-5 (AMP Japan))

NOTE

1 Power connectors CPD1(IN) and CPD1(OUT) have the
same specification. On the actual printed circuit board, (IN)
and (OUT) are not distinguished from each other.

2 During operation, never turn off the +24 V power supply to
the connector. Otherwise, a CNC communication alarm is
issued. Ensure that +24 V is supplied either when or before
the power to the CNC is turned on, and that the +24 V supply
is removed either when or after the power to the CNC is

turned off.
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9.12.5

Emergency Stop Signal

Connection

The emergency stop switch is not wired when the unit leaves the factory.
Perform wiring suitable for the system.

For an emergency stop signal, acommon pin and emergency stop signa
pin are available with connectors CN1 and CM58 on the machine
operator’s panel. So, the wiring described below is recommended.

(1) When the emergency stop switch on the machineisnot used, and only
the emergency stop switch on the operator’s panel is used

Connect contact B of the emergency stop switch to pins 2 and 3 of
CNL

Machine operator’s panel

CN1  Printed circuit board CM58
ESP1 1 B16
— Receiver |—

i *ESP | {>
] +24v ]
ESPCM2 3 A9

Connector recommended for use on the CN1 cable side
Housing: 2-178288-3 (AMP Japan), Contact: 1-175218-5 (AMP Japan)

(2) When the emergency stop switch on the machine and that on the
operator’s panel are used
Connect contact B of theemergency stop switchtopins1and 3of CN1
and to pins A9 and B16 of CM58.

Machine operator’s panel Machine
ESP1 ESP2
CN1  Printed circuit board CM58
ESPCM1 ESPCM1
1 B16
— Receiver |—
2
N 2.4
+
ESPCM2 3 A9 m+2.

Connector recommended for use on the CN1 cable side
Housing: 2-178288-3 (AMP Japan), Contact: 1-175218-5 (AMP Japan)
Connector recommended for use on the CM58 cable side
HIF3BA-34DA-2.54R (Hirose Electric)
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(3) When an emergency stop signal is output to other 1/0O

Other 1/O Machine operator’s panel
Pl Printed circuit board
rinted circuit boar
ﬂ[ﬂ/ CN1 CM58
1 B16
L Receiver -
2 {>—
Receiver
] +24v —
ﬂ 3 A9
NOTE

In the examples (1) and (2) above, an emergency stop
signal is applied to the DI address (Xm+2.4) tied to the 24V
common signal. So, allocate DI addresses as described in
Section 9.12.12. For details of the wiring used to apply an
emergency stop signal to a DI address other than Xm+2.4,
see Sections 9.12.6 and 9.12.12. In the example of (3),
Xm+2.4 can be used as a general-purpose DI address.

9.12.6
General-purpose DI
Signal Connection

The machine operator’s panel has 24 general—purpose DI points. The
interface is as follows:

cCM5 8

A B
01 oy Qv
02 D COM1 DICOM3 |
03 Xm+1. 0 Xmr+1, 1
04 Xm+1. 2 Xmt+1. 3
05 Xmt1. 4 Xmt+1. 5
06 Xmt+1. 6 Xmt+1. 7
07 Xm+2. 0 Xmr+2. 1
08 Xmt+2, 2 Xmt+2. 3
09 Xmt+2. 4 Xmt+2. 5
10 Xmt+2. 6 Xmt+2, 7
11 Xmt+3. 0 Xmt+3. 1
12 Xmt+3. 2 Xm+3, 3
13 Xmt+3. 4 Xmt+3. 5
14 Xmt+3. 6 Xmt3, 7
15 TR1 TR2
16 TR3 ESPCM1
11 +24V +24V

Connector recommended for use on the CM58 cable side:
HIF3BA-34D-2.54R (Hirose Electric)
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r—— Pin number
Address number +24Y
JBltnumber e . CM58(A17), (B17)
Xm+1. 0 = o L, _CM58 (A03) |
RV 1 O
Xm+1. 1 vl o COM58 (B03)
lb—’\A/yj
Xm+1. 2 RV ] o () CM58(A04)
ll—/\/\/\/—"
Xmt+1. 3 RV ] o (5 CM58(B04)
»—WV—T
Xm+1. 4 RV > CM58 (A05)
Xm+1.5 vl - CM58 (B05)
lb—’\/\/v—‘]
Xm+1. 6 1 ° I CM58 (A06)
RV C
»-aw\,-I
Xm+1.7 Bl ° CM58 (B06)
lb—’\/\/\/j
CM58 (A02)
DI1COM1 >
T cmsg(a01), (BO1)
Xm+2. 0 W O CM58 (A07)
Xm+2. 1 Ryl o CM58(BO7)
el VW
Xm+2. 2 Ryl o (5 CM58(A08)
1)—’\/\/\,j
Xm+2. 3 @_ ) CM58 (B08)
1J;j
Xm+2. 4 Ryl o CM58(A09)
GMA/VJ
Xm+2. 5 ] e CM58 (B09)
RV
0—/\/\/\,—:[
Xm+2. 6 Ry ° CM58 (A10)
“—’W\,j
Py CM58 (B10
Xm+2. 7 mv] ( )%Q_
0—/\/\/\,j
7777
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D____ Pin number
Address number
\LfBitnumber 28V J CM58 (A17), (B17)
° l 11
Xmt+3. 0 Ryl CM58 (A )C}§:7§ o
Xm+3. 1 W ° l CM58 (B11)
0—«/\/\FJ
Xm+3. 2 Ry o~ CM58(A12)
»—W\J
Xm+3. 3 Ryl ° I CM58 (B12)
lww\,j
Xm+3. 4 Eiii]—— CM58 (A13)
[
Xm+3. 5 p— ° I CM58 (B13)
1RV
1»!\/\/\J
Xm+3. 6 '_—IRV o A CM58(A14)
cww\,—‘l
Xm+3. 7 CM58 (B14)
RV o—
<
CM58 (B02)
D1COM3

b

O

CM58 (A01), (BO1)
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NOTE
1 Xm+1.0to Xm+1.7 and Xm+3.0 to Xm+3.7 are DI points that

allows common selection. This means that by connecting
the DICOM1 pin (CM58-A02) and DICOM3 pin
(CM58-B02) to +24 V, the DI signal whose logic is inverted
can be applied. In this case, however, if the cable is struck
by lightning, it has the effect of turning on the DI signal. For
safety reasons, therefore, the connection of the DICOM1
and DICOM3 pins to 0 V is recommended whenever
possible.

2 From the viewpoint of safety, an emergency stop signal
needs to assigned to the corresponding bit of addresses
Xm+2.0 to Xm+2.7 tied to the common signal. Determine
the location of an emergency stop signal as described in
Section 9.12.12.

3 The unused DI points of addresses Xm+2.0 to Xm+2.7 tied
to the common signal are used as inputs tied to 0. The
unused DI points of addresses Xm+1.0 to Xm+1.7 and
Xm+3.0 to Xm+3.7 that allow common selection are input
signals tied to 0 when the DICOM1 pin (CM58-A02) and
DICOMS pin (CM58-B02) are connected to 0 V; the unused
DI points are input signals tied to 1 when the DICOML1 pin
(CM58-A02) and DICOMS3 pin (CM58-B02) are connected
to +24 V. When the DICOM1 pin (CM58-A02) and DICOM3
pin (CM58-B02) are open, the logic of the unused DI points
at addresses Xm+1.0 to Xm+1.7 and Xm+3.0 to Xm+3.7 is
undefined.

4 An output DC voltage of +24 V at CD58 (A17) and (B17) is
for DI signals. Do not supply 24 VDC to these pins from the
outside.
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9.12.7
General-purpose DO
Signal Connection

CE59

A B
011 ov ov
02
03
04 (Note)
05 Ivn+5.6
06 1 vn+6.6
07 Y ¥n+6.7] Yn+5. 4
08 1 vn+7.6 ] Yn+6. 4
09 Fyn+7.7fYn+7.4
10 | pocom | DocOM

l— Pin number
DOCOM
—T— | CE59(A10), (B10)
Pin number ) ‘1
Bit number 24V
+24 V power
supply
Yn+5. 6 &'J'_T CE59 (A05)
n+o.
I N R
DV —
Yn+6. 6 g CE59 (A06)
Vnt6. 7 LCE59 (A07)
Yn5. 4 OCE59 (B07)
Yn*7.6 OCE59 (A08)
CE59 (B08)
OCE59 (A09)
(OCE59 (B09)

CE59 (A01), (BO1)

Cable recommended for use on the CE59 cable side: HIF3BA-20D-2.54R (Hirose Electric)

NOTE
With the small machine operator’s panel, all of the eight

general-purpose DO points indicated above can be used.
With the standard—size machine operator’s panel, only the
five general-purpose DO points enclosed in the bold
rectangle can be used.
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9.12.8 See Section 9.4.15.
Manual Pulse
Generator Connection

9.12.9 A relay terminal isused to relay signals on the machine operator’s panel.

; Relayed signals are not output to the CNC vial/O Link. An example of
Relay Te.r minal using arelay terminal to relay apower ON/OFF control signal isprovided
Connection here.

Machine operator’s panel

) CN2 Printed circuit board CM58 Input unit
ON switch TR TR
1 A15
i TR2 TR2
OFF switch 2 B15
TR3 TR3
3 A16

Connector recommended for use on the CN2 cable side:

Housing: 2-178288-3 (AMP Japan), Contact: 1-175218-5 (AMP Japan)
Connector recommended for use on the CM58 cable side:

Housing: HIF3BA-34DA-2.54R (Hirose Electric)
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9.12.10 (Small machine operator’s panel)
Keyboard Addresses The relatio.nship of the keyboard key switchesand LED 1/O addressesis
asfollows:

Key/LED - 7 6 5 4 3 2 1 0

Xm+4/Yn F3 F2 F1 D1 C1 B1 Al

Xm+5/Yn+1 F4 D2 C2 B2 A2

Xm+6/Yn+2 D4 D3 C4 C3 B4 B3 A4 A3

Xm+7/Yn+3 F6 F5 DS C5 B5 A5

Xm+8/Yn+4 F8 D6 C6 B6 A6

Xm+9/Yn+5 D8 C8 B8 A8 A7

Xm+10/Yn+6 F9 D9 C9 B9 A9

Xm+11/Yn+7 F10 D10 C10 B10 A10

Key switch/LED arrangement

Al [

9] [0
A R

o | il i
S0 L | oy i il

'®) ) @
B

| i

@) @)
il

Address —* 1

O el
2 3 4 5 6 7 8 9 10

NOTE
T series: 42 keys

M series: 46 keys
On the machine operator’s panel of the T series, the keys
enclosed in the bold rectangles are not available.
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(Standard-size machine operator’s panel)
The relationship between the keyboard key switches and LED 1/O
addressesis as follows:

Key/LED o 7 6 5 4 3 2 1 0

Xm+4/Yn F1 c1 At F6 D6 c6 B6 A6
Xm+5/Yn+1 2 A2 F7 7 A7
Xm+6/Yn+2 F3 3 A3 F8 D8 c8 B8 A8
Xm+7/Yn+3 F5 F9 D9 9 B9 A9
Xm+8/Yn+4 D2 c5 A5 F10 D10 10 B10 A10
Xm+9/Yn+5 D4 B2 F11 D11 ci1 Bi1 Al
X+10/Yn+6 B4 F12 D12 c12 B12 A12
Xt 11/Yn+7 F13 D13 c13 B13 A13

o0 G i
° il i
GO i i i i
° il ol i
o |l O il il |l Ol il | o

Address —* 1 2 3 4 5 6 7 8 9 10 11 12 13

NOTE
53 keys for both the T series and M series




9. CONNECTION TO FANUC I/O Link B-63523EN/03

9.12.11
Other Slgnal DIl address Signal Name
Addresses
Xm+0.0 *OVA Override signal
(Note)
Xm+0.1 *OVB
Xm+0.2 *OVC
Xm+0.3 *OVD
Xm+0.4 *OVE
Xm+0.5 KEY Program protect signal
NOTE

Override signal (*OVA to *OVE)

Gray codes are output according to the table below.

% 0 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 |100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200

*OVA | O 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0

*OvB | O 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1

*OvC | 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1

*OVvD | 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

*OVE | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1
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9.12.12 Thel/O addressmaps of thedistribution /O machine operator’s panel are
Allocation asfollows:
DI space map DO space map
Xm Override, etc. Yn
Xm+1 Yn+1
XM+2 General_—purpose Yn+2
DI signals
Xm+3 Yn+3 Keyboard (LED)
General-purpose
Xm+4 Yn+4 | DO signals
Xm+5 Yn+5
Xm+6 Yn+6
Xm+7 Keyboard Yn+7
Xm+8 (key switch)
Xm+9
Xm+10
Xm+11
Xm+12 (first MPG)
Xm+13 (second MPG) MPG
Xm+14 (third MPG)
Xm+15 Not used

With the distribution 1/0O machine operator’s panel, basically allocate a
group of 16 bytesasaDI area, and allocateagroup of 8 bytesasaDO area.
Thereasonfor thisisdescribed below. The MPGinterface(M PG counter)
uses Xm+12 through Xm+14 of the DI space. These addresses arefixed.
Xm+12 through Xm+14 must be all ocated beforethe M PG interfaces can
beused. So, whenusing MPG interfaceswiththei series, allocateagroup
of 16 bytes as a DI area. The value of an MPG counter is directly
processed by the CNC, so the ladder must not use this area.

When M PG interfaces are not used, the DI areamay be allocated to other
1/O groups.
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Basically, arbitrary 1/0 addresses can be allocated on the distribution 1/0
machine operator’s panel. For connection with the fixed addresses
directly monitored by the CNC, however, DI addresses must be allocated
asindicated below.
Fixed addresses directly monitored by the CNC (with FS21i/210i)

7 6 5 4 3 2 1 0
X0004 | SKIP |ESKIP | -MIT2 | +MIT2 | -MIT1 | +MIT1 | ZAE XAE
SKIP6 | SKIP5 | SKIP4 | SKIP3 | SKIP2 | SKIP8 | SKIP7
SKIP | ESKIP | SKIP5 | SKIP4 | SKIP3 | ZAE YAE XAE
SKIP6 SKIP2 | SKIP8 | SKIP7
X0005
X0006
X0007
X0008 *ESP
X0009 *DEC4 | *DEC3 | *DEC2 | *DEC1

Theupper row isfor the T series, while the lower row isfor the M series.

When 16 bytes, starting from X 0006, are allocated as DI addresses

Example)
X0006 Override, etc.
X0007
%0008 Ge_neral—_purpose
input signals
X0009
X0010
X0012
X0013
Keyboard
X0014 (key switch input
signals)
X0015
X0016
X0017
X0018 (first MPG)
X0019 (second MPG) MPG
X0020 (third MPG)
X0021 Not used

< Fixed signal of *DECn#2
< Fixed signal of *ESP

< Fixed signal of *DECn#1

. When addresses starting
' from X0006 are allocated, the |
. fixed signals of *DECn#1 and
' DECn#2 can be used, and |
+ the fixed signal of *ESP can

, be used after allocation at an .
' address tied to the 24 V com- !
. mon signal.

' However, fixed signals such

+ as SKIP cannot be used. Al-
. locate addresses according .
' to this example when employ- !
. ing the wiring shown in Sec-
' tion 9.12.5.

+ (No fixed signal can be allo-
' cated to the key switch input
' section.)
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9.12.13

Specifications

Setting environment

Ordering information

Ambienttemperature | Operation: 0°C to 58°C
Storage and transportation: —20°C to 60°C

Temperature change | 1.1°C/minute maximum

Humidity Normal condition: 75% (relative humidity)
Short term (no more than one month): 95% (relative
humidity)

Vibration Operation: 0.5 G or less

Atmosphere Normal machining factory environment (For use in an
environment with relatively high levels of dust, coolant,
organic solutions, and so forth, special consideration is
required.)

Name Ordering code Remarks

Distribution | AO2B—0236—C141#TBS | Small, used for T, symbol key sheet

1/0 machine

operator’s A02B-0236—C141#TBR | Small, used for T, English key sheet

panel

A02B-0236—-C141#MBS | Small, used for M, symbol key sheet

A02B-0236—-C141#MBR | Small, used for M, English key sheet

Distribution | A02B-0236-C1404#TBS | Standard-size, used for T,

I/O machine symbol key sheet
operator’s
panel A02B-0236-C140#TBR | Standard-size, used for T,
English key sheet
A02B-0236—C140#MBS | Standard-size, used for M,
symbol key sheet
A02B-0236—C140#MBR | Standard-size, used for M,
English key shee
Fuse A03B-0815-K001 1A
(accessory)
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Machine operator’s
panel specifications

Power supply capacity

Item Specifications Remarks

Number of 24 points 24 Vinput
general—purpose DI
points
Number of Small machine 24V output
general-purpose DO | operator’s panel: 8 points
points Standard-size machine

operator’s panel: 5 points
Key switch Small machine operator’s | Sheet key type.

panel: 42 keys (for T) | Matrix DI.

46 keys (for M)

Standad—size machine

operator’s panel: 53 keys

(common to T and M)
LED Red Attached to all key

switches.
Matrix DO.

Override rotary switch |5 bits Gray code output
Emergency stop switch | 1 bit
Program protect key 1 bit

MPG interface

3 units maximum

Usable only with i series
CNCs

Interface with CNC

FANUC I/O Link connection

Up to 16 units as CNC
slaves. Expandable up
to 1024/1024 points.

Manual pulse
generator

1 unit

Standard-size machine
operator’s panel only

Power supply voltage Power supply capacity | Remarks
24VDC +10% is fed from the power 0.4A All DI signal
connector CPD1; +10% includes consumption
momentary variations and ripples. is included.

— 350 —




B—63523EN/03

9. CONNECTION TO FANUC I/O Link

General—-purpose DI
signal specifications

General-purpose DO
signal specifications

Contact capacity

30 VDC. 16 mA or more

Leakage current between
contacts when opened

1 mA or less (26.4 V)

Voltage decrease between
contacts when closed

2 V or less (including voltage drop in the cable)

Delay

The receiver delay is 2 ms (maximum). In addition,
[I/O Link transfer time between CNC and machine
operator’s panel (2 ms maximum)] + [ladder scan
period (depending on CNC)] must be considered.

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

24V +20% or less including momentary variations

Leakage current when OFF

20 pAor less

Delay time The driver delay is 50 s (maximum). In addition,
[I/O Link transfer time between CNC and I/O
module (2 ms maximum)] + [ladder scan period
(depending on CNC)] needs to be considered.

NOTE

The maximum current for each of the DOCOM power supply
pins for the DO signals must not exceed 0.7 A.
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9.12.14
Other Notes

The keyboard of the machine operator's pane employs a matrix
configuration. If three or more keys are simultaneously entered in the
matrix DI configuration, a DI signal is erroneously entered due to an
abnormal current flow. A countermeasure for this malfunction can be
implemented using a ladder program.

(Protection against malfunction)

If three or more keys are entered in the matrix DI configuration, all key
inputs after the first two are invalidated. If there are no additional key
inputs after three or more invalidated key inputs, and if the total number
of inputsistwo or less, all key inputsthat have been performed up to that

time are valid.

Common line 1 (Xm+4)
Common line 2 (Xm+5)
Common line 3 (Xm+6)
Common line 4 (Xm+7)
Common line 5 (Xm+8)
Common line 6 (Xm+9)
Common line 7 (Xm+10)

Common line 8 (Xm+11)

Data

Common line 1 (Xm+4)
Common line 2 (Xm+5)
Common line 3 (Xm+6)
Common line 4 (Xm+7)
Common line 5 (Xm+8)
Common line 6 (Xm+9)
Common line 7 (Xm+10)

Common line 8 (Xm+11)

g
a

State (a)

@

5
g 8 8 F
o o Ao o

State (d)

Data
Data
Data
Data

State (b)

Common line 1 (Xm+4)
Common line 2 (Xm+5)
Common line 3 (Xm+6)
Common line 4 (Xm+7)
Common line 5 (Xm+8)
Common line 6 (Xm+9)
Common line 7 (Xm+10) )

Common line 8 (Xm+11) }

Data
Data
Data
Data
Data

State (e)

Common line 1 (Xm+4)
Common line 2 (Xm+5)
Common line 3 (Xm+6)
Common line 4 (Xm+7)
Common line 5 (Xm+8)
Common line 6 (Xm+9)
Common line 7 (Xm+10) *

Common line 8 (Xm+11) )

g g 8 8 § %
a 4 a a a a

Common line 1 (Xm+4)
Common line 2 (Xm+5)
Common line 3 (Xm+6)
Common line 4 (Xm+7)
Common line 5 (Xm+8)
Common line 6 (Xm+9)
Common line 7 (Xm+10)

Common line 8 (Xm+11)

Data

Common line 1 (Xm+4)
Common line 2 (Xm+5)
Common line 3 (Xm+6)
Common line 4 (Xm+7)
Common line 5 (Xm+8)
Common line 6 (Xm+9)
Common line 7 (Xm+10)

Common line 8 (Xm+11)

O : Key switch off (“0”) ® :Key switch on (“1")

State (c)

® & o o
2 @ @ w
E £ £ =
g 8 8§ £ 2 8 8 %
0O 0o o o 0o o o o

State (f)

g 8 8§ £ 2 § 8 %
4 4 a4 a a a a a
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(Ladder operation)

The following provides examples of ladder operation based on the DI

matrix of 8 (bits) X 8 (common), indicated on the next page.

(2) The number of data lines where keys are entered is checked.
TheOR (R1) of thedataof al theaddressesisfound. Amongtheeight
bits of the R1 data, the number of bits set to 1 represents the number
of datalines where keys are entered.

1 TheR1dataiscompared with 00h. If amatchisfound, the number
of R1 databitssetto 1isO.
Example) State (a): R1 = (00000000) —
The number of datalineswhere keys are entered is 0.
2 TheR1dataiscompared with the datatablesbelow. If the R1 data
matches the data in data table 1, the number of R1 data bits set to
lisl. Similarly, if the R1 data matchesthe datain datatable 2, the
number of R1 data bitssetto 1is 2.
Example) State (b) or (c): R1=(00000100) —
The number of datalineswhere keysare entered is 1.
Example) State (d) or (e): R1=(00010100) —
The number of lines where keys are entered is 2.
3 If the R1 dataisnot 00h, and does not match the data of either data
table, the number of R1 data bits set to 1 is 3 or more.
Example) State (f): R1=(00110100) —
The number of lines where keys are entered is 3.

Data table 1 Data table 2
00000001 00000010 00000011 00000110 00001100 00011000
00000100 00001000 00110000 01100000 11000000 10000001
00010000 00100000 00000101 00001010 00010100 00101000
01000000 10000000 01010000 10100000 01000001 10000010
00001001 00010010 00100100 01001000

10010000 00100001 01000010 10000100

(2) Decision 1
1 When thereisno line where keys are entered
— No key switch is pressed.
Example) State (a)
2 When there are two or less lines where keys are entered
— Goto(3)
3 When there are three or more lines where keys are entered

— Three or more keys are entered. Thiscaseisinvalid.
Example) State (f)
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(3) When there are two or less datalines where keys are entered, whether
multiple keys are entered on a data line is checked.
The data of all addresses are subtracted from the OR (R1) to obtain
result R2. When R2 = 00h, there is no data line where multiple keys
are entered.

Example) When thereis one data line where akey is entered
State (b): R2=FCh
State (¢): R2=F8h
When there are two data lines where keys are entered
State (d): R2=00h
State (¢): R2=FCh
(4) Decision 2
1 When R2=00h
— There are two or less data lines where keys are entered, and no
multiple keys are entered on adataline. In this case, the total
number of keys entered is 1 or 2, thus representing valid key
input.
Example) State (d)
2 When R2 = 00h
— There are two or less data lines where keys are entered, and
multiple keys are entered on adataline. Go to (5).
(5) Decision 3
1 Whenthereisone dataline where keys are entered — Go to (6).
2 When there are two data lines where keys are entered
— Three or more keys are entered, thus representing invalid key
input.
Example) State (e)
(6) Theresult of subtraction (R2) isaddedtothe OR (R1). Whentheresult
of addition is 00h, the total number of keys entered is 2.
Example) State (b): R1+ R2 =04h + FCh = 00h
State (¢): R1+ R2=04h+ F8h = FCh
(7) Decision 4
1 When R1 + R2 = 00h
— Thereisone dataline where keys are entered, and two keys are
entered on the data line. This means that the total number of
keys entered is 2, representing valid key input.
Example)  State (b)
2 R1+R2 = 00h
— Threeor morekeysare entered on adataline, thus representing
invalid key input.
Example) State(c)
(8) Only when valid key input is confirmed by decisions 1 through 4, al
DI data (Xm+4 to Xm+11) is used by the ladder program.
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Emergency stop switch

Override rotary switch

Operator’s Panel
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Fig. 9.12.15 (a) Front view of machine operator’s panel for small unit (T series)
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Fig. 9.12.15 (b) Front view of machine operator’s panel for small unit (M series)
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Override rotary switch
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Fig. 9.12.15 (c¢) Front view of machine operator’s panel for standard unit (T series)
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Fig. 9.12.15 (d) Front view of machine operator’s panel for standard unit (M series)
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® Symbol indication on
machine operator’s

panel

Front view of the key

sheets ()M series, full keypad

O @) O O O O O QM O O On [|On
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(2)M series, small keypad
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(3) T series, full keypad
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® Meanings of keys

English Symbol Meaning of key
indication indication
AUTO AUTO mode selection signal: Sets automatic
9 operation mode.
EDIT EDIT mode selection signal: Sets program edit
2/2 ) mode.
MDI @ MDI mode selection: Sets MDI mode.
JOG /\/\/\/\/ JOG feed mode selection: Sets jog feed mode.
INC — Step feed mode selection: Sets step feed mode.
JOG /\/\/\/\/
MPG Manual handle feed mode selection: Sets
@ manual handle feed mode.
MPG First handle selection in manual handle feed
X1 @ > mode: Sets manual handle feed mode, then
enables the first handle.
MPG Second handle selection in manual handle feed
X2 @ <2 mode: Sets manual handle feed mode, then
enables the second handle.
HOME Reference position return mode selection: Sets
reference position return mode.
TEACH e Teach—in jog (teach—in handle) mode selection
@'9 signal: Sets teach—in jog (teach—in handle)
mode.
OFSET Offset write mode selection signal: Sets tool
MESUR ‘—H offset value setting mode.
? r) NC alarm signal (output only): Turns onthe LED
NC H lamp on the button when an alarm is issued on
NC the NC.
? f) Machine alarm signal (output only): Turns on the
MC H LED on the button when an alarm is issued on
MC the machine.
SINGL Single block signal: Executes programs one by
BLOCK E’ one. This key is used to check a program.
BLOCK Block delete (optional block skip): Skips the
DELET execution of the blocks starting with the first

block prefixed with / and ending with the end of
block (;) when this button is pressed during
automatic operation.
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English Symbol Meaning of key

indication indication

PRG Program stop (output only): Turnsonthe LED on

STOP O the button when automatic operation is stopped
by MO0O specified in the program.

OPT — Optional stop: Stops automatic operation after

STOP \W execution of the block of a program where M01
is specified, when this button is pressed.

DRY Dryrun: Setsthe axis feedrate tothe jog feedrate

RUN MW instead of a programmed feedrate when
automatic operation is performed by setting this
button to on. This function is used to check only
the movement of the tool when no workpiece is
mounted.

PRG Machine lock: Updates only position display on

TEST —) the screen without making any axis movement,
when automatic operation is performed by
setting this button to on. This function is used to
check a program.

MPG Manual handle feed X—axis selection: Performs

X X movement along the X—axis when this button is
set to on in manual handle feed mode. (The
same operation is performed for the Y-axis,
Z-axis, C—axis, and four axes).

WORK Workpiece light: llluminates the workpiece.

LIGHT

77 | \\

MPG Manual handle interrupt: Adds the amount of

INTRT @ travel made by turning the manual handle to the
amount of travel specified in the program, when
this button is set to on in manual operation.

AXIS Axis movement inhibition: Inhibits movement on

INHBT a particular axis or all axes.

LOW Upper) Jog feed (step feed) override: Overrides

X1 4 jog feed (or step feed).

x1 Five—step indication
MEDL Lower) Manual handle feed magnification:
X10 A Magpnification for manual handle feed.
x10 Magnified by 1, 10, 100, 1000.
MED
X100 ‘jj
x100 etc.

+X +X Manual feed axis direction selection: Performs
movement along the selected axis in the
selected direction by jog feed (or step feed) when
this button is set to on in the jog feed mode (or
step feed mode). (The same operation is
performed for —X, +Y, =Y, +Z, and so forth.)

TRVRS Traverse: Performs jog feed at rapid traverse

rate when this button is set to on.
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English Symbol Meaning of key
indication indication
CYCLE Cycle start: Starts automatic operation.
START I
CYCLE Cycle stop: Stops automatic operation.
sToP O
CLNT l Coolant on: Start the supply of coolant.
ON
/N
CLNT O Coolant off: Stops the supply of coolant.
OFF
CLNT Coolant automatic: Starts and stops the supply
AUTO H of coolant automatically.
SPDL . i Spindle override 100%: Sets an override of
100% 100% 100% for the spindle motor speed.
SPDL —] Spindle deceleration: Decelerates the spindle
DEC ] ] motor rotation.
SPDL ] Spindle acceleration: Accelerates the spindle
+ .
INC ] motor rotation.
SPDL | Positive spindle rotation direction: Rotates the
Cw I spindle motor in the positive direction.
SPDL | Negative spindle rotation direction: Rotates the
CCwW S spindle motor in the negative direction.
SPDL O Spindle stop: Stops the spindle motor rotation.
STOP -
SPDL — Manual spindle feed: Rotates the spindle motor
JOG /\/\/\/\/ manually.
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9.13

CONNECTION TO
MACHINE
OPERATOR’S PANEL

9.13.1
Overview

Machine operator’s panel is connected with i series CNC by 1/O Link,
which is composed by some following operator’s panels.

Main panel A/Al

Thisoperator’s panel incorporated with MDI with full aphabet keys.
Andthat has55 keys. All key topsare detachable. MTB can customize
keys and make his origina key layout easily.

Main panel B/B1
The part of keyboard of machine operation in Main panel A.

Sub panel A
This operator’s panel has power ON/OFF, emergency stop, program
protect, and two rotary switches.

Sub panel B

Thisoperator’spanel hasemergency stop, program protect, and rotary
switch.

Sub panel C

This operator’s panel has power ON/OFF, emergency stop, program
protect, rotary switch, and MPG.

Sub panel B1

Thisoperator’spanel hasemergency stop, program protect, tworotary
switches.

Sub panel C1

Thisoperator’spanel hasemergency stop, program protect, tworotary
switches, and MPG.
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9.13.2
Total Connection
Diagram
| MDI Unit
| enk2
CNC —
| enka
Main panel A/B/A1/B1
Soft key cable DI
{| enk2
—1
MDI(CA55) | enka
" Keyboard | |
cmes| > 8—
1/O Link(JD1A) > > < < ID1B I }General—purposeDl/DO
(JD44A) — cMme9| > 8—
<||<] sp1A
] JA3 >
Next I/0 unit B
+24V Power —» {|casaon)  uass 87 tssgc,f,?gé
+24V Power <| casa(0uT) Sub panel A, B, BL, C, or C1
cme5 | > 87
cM66 | > 87
Powermagneticcabinet {|caes cM67 | >|7
NOTE

1 iseries CNC is only possible to use the MPG interface on this operator’s panel. If i series CNC
uses some 1/O unit having MPG interface (ex. Dispersion type I/O module for panel) and this
operator’'s panel, the MPG interface nearest the CNC is only available on the I/O Link

connection.

2 MPG cannot be connected with either of JA3 and JA58.
3 Connect FANUC standard MDI unit in case of Main panel B/B1.
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9.13.3
Each Connections

9.13.3.1
Pin assignment

CA64 (Power source)
3 2 ov 1| +24V

6 5 ov 4 | +24V
Recommended connector for cable:

Housing : AMP 1-178288-3 (3 pins type)

Contact : AMP 1-175218-5

EON EOFF
com1 CoM2

*ESP ESPCM1
™Rl [N TR2

Recommended connector for cable:
Housing : AMP 178289-5
Contact : AMP 1-175218-5

CM65 (General—purpose DI)
AO1 BO1
A02 B02
AO03| Xm+0.1 | BO3
A04| +24V B04| Xm+0.4
AO05| Xm+0.2 | BO5| Xm+0.0

Recommended connector for cable:
Hirose electric : HIF3BBA-10D-2.54R

CM68 (General—purpose DI/DO)
AOl| +24v | B0l Xm+1.5

AO02| Xm+1.6 | BO2| Xm+1.7
AO03| Xm+2.0 | BO3| Xm+2.1
AO4| Xm+2.2 | BO4| Xm+2.3
AO5| Xm+2.4 | BO5| Xm+2.5

AO3

Xm+0.5
Xm+0.3

A06 [IRIE! TR4
A07 ERGEIE 507 R
A08| Yn+5.3 [BO8| Yn+5.7
A09| Yn+6.3 [B09| Yn+6.7

A10| DOCOM | B10 ov

Recommended connector for cable:
Housing : AMP 178289-8
Contact : AMP 1-175218-5

CM67 (ON/OFF, Program protect, ESP)

CAB65 (Power magnetic cabinet)

ESPCM1

AO8 BO8
A09 BO9
A10 B10

Recommended connector for cable:
Hirose electric : HIF3BA-20D-2.54R

CM66 (General—purpose DlI)

A01 BO1

A02 BO2| Xm+1.3

AO03| Xm+0.7 | BO3| Xm+1.1

AO4| +24V | B04| Xm+1.2

AO5| Xm+1.0 | BO5| Xm+0.6

Recommended connector for cable:
Hirose electric : HIF3BA-10D-2.54R

CM®69 (General—purpose DI/DO)

AO1| +24V |BOl1| Xm+2.6

AO02| Xm+2.7 | BO2| Xm+3.0

AO03| Xm+3.1 | BO3| Xm+3.2

AO4| Xm+3.3 | BO4| Xm+3.4

AO5| Xm+3.5 | BO5| Xm+3.6

A06| Xm+3.7 | BO6| DICOM
AQ07 TR7 BO7 TR8
AO08| Yn+7.3 |BO8| Yn+7.4

A09| Yn+7.5 |BO9| Yn+7.6

A10| DOCOM | B10 ov

Recommended connector for cable:
Housing : AMP 178289-8
Contact : AMP 1-175218-5

— 367 —




9. CONNECTION TO FANUC I/O Link

B—63523EN/03

NOTE

Input/output Pins shaded by B are in pairs. Only one in each pair is usable.

Pins shaded by ml are those for forwarding signals. Pins with the same name are connected
directly to one another.

JA3 (Manual pulse generator)

1 HAl 11 1 HAl 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 Yn+5.3 | 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 operator’s panel is 60mm min.

Recommended connector for cable:
Hirose electric : FI30—20S (Connector)
FI-20-CV7 (Case)

When the depth of the operator’s 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)

JA58 (Pendant type manual pulse generator)
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9.13.3.2
Power supply
connection CA64 (IN)
01] +24v
+24V power =[<:| E 02 +0\/
03
CAB4 (OUT)
+24V power < [<:| E 8; +2(1)ltlv
03
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 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 operator’s panel). +24V for operator’s panel must be
supplied before or same time CNC power on.
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9.13.3.3
MDI connection

CNC

CA55
(JAE LY20-20P-DTI-P)

A

B

*KEYO00

*KEYO1

weves| [P <<

*KEY04

*KEY06

*KEYO05

*KEYO07

*COMO00

*COMO02

*COMO1

*COMO03

*COMo4

*COMO06

*COMO05

*COMO7

*COMO08

*CoM10

Blo|s|~|o|v|s|w|n|-]o

*COMO09

*COM11 Soft key cable

Main panel A/Al

Recommended connector for cable of CA55:
Japan Aviation Electronics

LY10-DC20 (Housing)

LY10-C2-3 (Contact)

A02B-0236-K303

S

CNK1
(PCRE20MDK~—

SL-A)

*KEY00 |11

*KEYO01

*KEY02 |12

*KEY03

*KEY04 |13

*KEY05

*KEY06 |14

*KEYO07

*COMO00 |15

*COMO1

*COMO2 |16

*COMO03

*COMO04 17

*COMO05

*COMO06 |18

*COMo7

*COoMmo8 |19

*COMO09

Bl ©| o] ~| oo o] & wf ]

*COM10 |20

*CoM11

CNK2

Recommended connector for cable of CNK1:

HIROSE Electric

FI30-20S (Connector)
FI-20-CV7 (Case)

CA55 CNK1
AL N 1]«
“KEY00 . KEY00
*KEY02 FBL /\ 2| *KEY02
*KEYO01 A2 A 1L f +KEY01
*KEY03 [ B2——/'\ 12 ] «EY03
*KEY04 | A3 A 3 | *KEY04
*KEY06 B3 /\ 4] KEY06
*KEYO7 |-B4— /\ 14 | «kEYO7
*COMOO |-B2— A 5 | *COM00
“COMO02 A2 /\ 6 | «COM02
*COMO1 [-A8 A 15 | «como1
*COM03 |-B6 /\ 16 | «Como3
*COMO04 AL A 7 { *COMO04
*COMOS5 [-A8 A 17 | xcomos
«COMO07 | B&— /\ 18 | «COMO7
*COMO8 |-A2 . A 9 | *COMO08
*COM10 [ B /\ 10 | «com10
*COM09 |-A10__ A 19 | xcomo9
*Com1L B0 | /\ 20 | scomit

SHIELD -
—L GROUNDING PLATE

Recommended cable specification:
A02B-0236-K812 (25 cm)
A02B—-0236-K813 (45 cm)
Recommended wire specification:
A66L—-0001-0284#10P (#AWG28 X 10 pairs)

NOTE

For MDI cable connector mating on the CA55 side, a simple lock mechanism is employed.
Ensure that a load greater than 1kg 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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9.13.34
I/0 link connection

Control unit preceding slave unit Main panel A/B/A1/B1
JD1A JD1B
(PCR-E20MDK~SL-A) Jbie (PCR-E20MDK~SL-A) JD1A
1 SIN 11 ov 1 SIN 11 ov
2 *SIN 12 ov 2 *SIN |12 ov
3 [ SOUT [13] OV :I 3 SoUT [13] oV Next slave
4 | *SOUT (14 ov > < 4 | *SOUT (14 oV > unit
5 15 5 15
6 16 6 16
7 17 7 17
3 B[ (#5v) 8 8] (+5v)
9 (5v) [19 9 *5v) |19
10 20] (+5V) 10 20] (+5V)

Recommended connector for cable of JD1A and JD1B on Main panel A/B/A1/B1
When the depth of the operator’s panel is 60mm min.
Recommended connector for cable:
Hirose electric : FI30—20S (Connector)
FI-20-CV7 (Case)
When the depth of the operator’s panel is 80mm min.
Recommended connector for cable:
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)

+5V terminals are for an optical I/O Link adapter. They are not necessary when connecting with

a metal cable.
A line for the +5V terminal is not required when the Optical I/O Link Adapter is not used.
JD1A JD1B
1 Frmmmmmmmmm- 1 3
SIN : A ' souT
*SIN % ; /\ . ‘1‘ *SOUT
SOUT ; YA . 5— SIN
*SOUT [ . : 1 *SIN
OV i3 0 7\ T > ov
Ty
ov HE——/ N\ 4 ov
i---SHIELD---

— GROUNDING PLATE

Recommended wire material:
A66L-0001-0284#10P (AWG28 x 10 pairs)
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9.13.3.5 A signal generated by the emergency stop switch on the machine
Emeraen ianal operator’s panel can be sent to the power magnetic cabinet. (This signal
ergency stop signa cannot be sent to the FANUC 1/0O Link.)

connection When MTB uses the Sub panel A/B/B1/C/C1, wiring to the emergency
stop switch is contained in the Sub panel A/B/B1/C/CL1.
Machine operator’s panel Power magnetic cabnet
o Qo i | prom
I Sub panel A/B/B1/C/C1 Main panel A/B/A1/B1 | [ i
! Emergency stop | PCRB ! ! i
[ i | e i [ i
i Switch (SB1) i CM67 CAB5 i i :
! | | vggp | i
! | ESP o4 AO3— ESP | *ESP i
| | | | | |
| e ot |
: —i :ESPCMl B04 803 : ESPCM1: 24V i
! | ! ! |
! ! ! ! [
! ! ! ! [
P PO [ L i
0.13.3.6 Signal generated by the power ON/OFF control switches on the machine
Power ON/OFF control operator’s panel can be sent to the power magnetic cabinet. (This signal

cannot be sent to the FANUC 1/0 Link.)
When MTB uses the Sub panel A/C/C1, wiring to the ON/OFF control
switches are contained in the Sub panel A/C/CL1.

signal connection

Machine operator’s panel Power magnetic cabnet
T B L —
i Sub panel A/C/C1 | Main panel A/B/A1/B1 : i :
| _ | P.C.B. ! |
i ON switch (SB2) i CM67 CA65 : i !
' : : I
! B | EON l ! i
! i A01 AOL— ; EON |
! | | ! |
| | | | |
i | comi i i :
i i A02 A02 N i COM [
| OFF switch (SB3) ; ' i
: . | .

i | EOFF I i |
i i BO1 BO1 | i EOFF i
i I | ! i
! | com2 l ! i
! | BO2 BO2|— ; i
! | | ! i
! ! | ! i
| I | :
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9.13.3.7
DI (input signal)
connection
Pin number
+24V
-1 CM68(A1),CMB9(AL),
Address number “—(\;]ASS(]-O),JASS(:LQ)
Bit e
: Sub panel A !
|
¢ , CMB5(A04) } D Rotary switch i
Xm+0.0  —— _ CM65(B05) 1 Al (SAL) ||
RV | !
T — —Wv—‘l CM65(A03) | E !
RV ® : !
Xm+02  —— "—WVJ_ LCMGS(AOS) | B !
1 RV | |
Xm+0.3 RV ] ‘FWVJ_ CM65(B03) | E !
— | |
Xm+0.4 ,Wl - CM65(BO4) ! C :
>—«ij | :
Xm+0.5 RV ] ¢ " CM65(B02) | G :
MNVJ CM66(A04 | i
« (A04) | DlRotary switch | !
(SA2) !
0—'\N\,—T I ' :
LV ] I I
»—ANv—T I !
! I
Xm+10 [ R CMB6(A05) | B |
Xm+1.2 =2 1 " CM66(B04) | C :
Xm+1.3 =2 1 _ CM66(B02) | G !
1 CM67(B03) | !
|
! I
Xm+ld = LCMG?(AO?,) | Memory protect | |
RV * o—1
: (SA3) i
JAS8(1L) T
CM68(B01)
Xm+1.5
r JA58(13)
Xm+1.6 - CM68(A02)
[RV] p JA58(15)
CM68(B02)
Xm+1.7
o4
77j7T +24V
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NOTE

Connection of Xm+0.0 to Xm+0.7, Xm+1.0 to Xm+1.4 shows when the Sub panel A is used.

Address number

Bit

JA58(17)
CM68(A03)

JA58(8)
CM68(B03)
JA58(3)
CM68(A04)

JA58(4)
CM68(B04)

JA58(5)
CM68(A05)

JA58(6)
CM68(B05)

CM69(B01)

Xm+3.0

N

CM69(A02)

CM69(B02)

Xm+3.1

CMB9(A03)

Xm+3.2

CM69(B03)

Xm+3.3

CMB9(A04)

Xm+3.4

CM69(B04)

Xm+3.5

CMB9(A05)

Xm+3.6

CM69(B05)

Xm+3.7

CMB9(A06)

J/i Pin number +24V
{kiég__m

JEIEIEIIEIEIEINEIE]

CM69(B06)

02

—O——<C

ov
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NOTE

1 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 OV.

2 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 5. DI/DO mapping, assign the
Emergency stop DI.

3 Xm+0.0 to 0.7, Xm+1.0 to 1.7 and Xm+2.0 to 0.7 common lines are fixed. So, if these DI pins
in this address open, the status of these one stay "0”. And in case of Xm+3.0 to 3.7 which have
a selectable common line, if the DICOM (CM69-B06pin) is connected to 0V and these DI pins
open, the status of these one stay "0”. And if the DICOM are connected to +24V and these DI
pins open, the status of these one stay "1”. And if the DICOM is not connected to OV or +24V
and these DI pins open, the status of these one don'’t care.
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9.13.3.8

DO (output signal)
connection

Yn+5.3

Address No.
Bit

Pinnumber

DOCOM
-1 CMB68(A10), CMB9(A10)

’ |

°

+24V ov
+24V Power

JA5S(7) “

Yn+5.7 !
[ ov [ & CM68(B08)

CM68(A08) —
R

elay

) CM68(A09)
d CM68(B09)

) CMB9(A08)

y & CM69(B08)

g 5 CMB9(A09)

y CM69(B09)

CM68(B10), CM69(B10)

9.13.3.9

Manual pulse generator
connection

(1) When only the manual pulse generator.

Example of the 3 Manual pulse Generator connection isasfollows. i
series CNC isonly possible to usethe MPG interface. If i seriesCNC
uses some |1/O unit having MPG interface (ex. Dispersion type 1/0
modulefor panel) and thisoperator’s panel, the M PG interface nearest

the CNC is only available on the I/O Link connection.
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Main panel A/B/A1/B1

3 4 5 6
JA3 +5V | 0V HA1| HB1
1[ HAL |11 E|—O Manual pulse generator # 1
2 HB1 | 12 ov (M3 Screw)
3 HA2 | 13 3 4 5 6
4 HB2 | 14 ov +5V | oV HA1| HB1
5 HA3 [ 15 Q@ Manual pulse generator # 2
6 HB3 | 16 ov (M3 Screw)
7 17 3 4 5 6
8 18| +5V +5V | OV | HAL| HBL
9 ¥V |19 g M | pul tor # 3
anual pulse generator
10 2 oV (M3 Screw)
Cable Terminal Manual pulse generator
HAL |1 7BK T : HA1 5 #1
HB1 [Z—T7wH /\ | HB1__6 HAL
+5V [0 BRD ! sv[3 HB1
0V [12_T5BK ; ov A Ay
HA2[3  gRD 5 5 #2 HA2
HB2 |2 8BK /\ E e - HB2
+5V [18 | 4RD : +5V 3 +5V
0V (14 13BK oV 4 oV
HA3[5  loBK 5 I
HB3 6 TowH /\ HAS & 3 HAs
+5V 120 ! 6RD +5V 3 +5V
oV [16 1BK ov 4 oV
,,,,,,,,,,,,,,,,,,,,,,,,,
Groun -
Cable | | Wiring |

When the depth of the operator’s panel is 80mm min.
Recommended wire material : A66L—0001-0286(#20AWGx6+#24AWGx3pairs)
Recommended connector : A0O2B-0120-K303(Including below connector and case)
(Connector : HIROSE FI40B-2015S Soldering type)
(Case : HIROSE FI-20-CV)
Recommended cable : A02B-0120-K841(7m) (MPG 3 units)
A02B—0120-K848(7m) (MPG 2 units)
A02B-0120-K847(7m) (MPG 1 unit)
(These cables don't include the wiring part in the figure.)

When the depth of the operator’s panel is 60mm min.
Recommended wire material : A66L—0001-0284#10P(#28AWGx10pairs)
Recommended connector : A02B-0236—K302(Including below connector and case)
(Connector : HIROSE FI30-20S Stand wire press—mount type)
(Case : HIROSE FI-20-CV7)

NOTE
Calculate the MPG cable max. Length as refer to the

following calculation.
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MPG needs a DC5V power supply and the voltage must be less than
0.2V dropping. (the 0.2V dropping includes the resistance in the
cable)

01x Rx 2L 0.1 :MPG power supply current 0.1A
0.2 = e A

R : Resistance per wire length (€2/m)
Because m : Wire Number (Both OV and 5V)
L < g L  Cablelength (m)

Example: In case of cable A66L—-0001-0286

It has 3 pairssignal wiresand 6 power linewires(20/0.18, 0.0394 /m).
If the cableisused and each 3wiresareused for OV and 5V power line,
then max. cable length is as follows.

3 _
L =< 5030 = 76.75(M)

The answer is 76.75m, if MPG unit is 1.

(But FANUC decide any cable must be less than 50m.)
The answer is 38.37m, if MPG units are 2.

The answer is 25.58m, if MPG units are 3.

And In case of cable A66L—0001-0284#10P

The answer is 12.88m, if MPG units are 1.

The answer is 6.44m, if MPG units are 2.

The answer is 4.29m, if MPG units are 3.

If the customer will useasome other vender’sM PG ,not FANUC's MPG,

the electrical condition must be as follows.

HAN, HBn signals form MPG and CNC internal pulse are as follows. A

cycle of the HA/HB pulse T1 must be more than 200 sec and 4/T1 must

be more than 50 sec.

T1
HAn — L
LE
— 2 T
HBN | 1 T L
T1| T2
4 4
in the direction of + 1
in the direction of — 1
Norm§l wheel Revelrse wheel
Reverse wheel

Click
Point

— 3718 —



B—63523EN/03

9. CONNECTION TO FANUC I/O Link

And the receiver circuit is as follows.

Manualpulse| [ T T T T T T 1
generator : I Y Fiter I
| | | |
[ 10K Q |
[ R |
Connector /J\ | |
N |
[ |
[ c |
| | Internal |
| receiver |
ov | circuit o |
[ |
L |

V4,V L level at Connector pin

If Vin low to high, V4 must be higher than 3.7V.
If Vin high to low, V| must be lower than 1.5V.

(2) When a pendant-type manual pulse generator

When a pendant—type manual pulse generator with including axis
selection and multiplier setting functions is connected.

Main panel A/B/A1/B1 Pendant—type manual
pulse generator

JA58

1] HAL [11]Xm+15

P F s Al GD Multiplier
XIS

2 im:;; ﬁ Xn:)t/L6 Selection _setting

5 [Xm+2.4[ 15 [ Xxm+1.7 zl

6 [Xm+25[16]| ov

7 | Yn+5.3[ 17 | Xm+2.0

8 | Xm+2.1] 18 +5V

9 | +5v [19] +24v —

10| +24v |20 +5Vv

NOTE
1 When Xm+1.5 to Xm+2.5 of connector JA58 are allocated

as the Dis 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.
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9.13.3.10

Connector (on the cable
side) specifications.

Order specifi

LY10-DC10(Housing)
LY10-C2-3(Contact)

Connector Maker Specification ;
cation
JD1A, JD1B, Stand wire Hirose A02B-0236-K302
JA3, JA58 press— FI30-20S (Connector)
(Operators panel mounttype FI-20-CV7 (Case)
depth=60mmmin.)
JD1A, JD1B, Solderingtype | Honda A02B-0120-K301
JA58 PCR-E20FS (Connector)
(Operators panel PCR-V20LA (Case)
depth=80mmmin.)
Hirose
F140B—20S (Connector)
FI-20-CV2 (Case)
Stand wire Honda A02B-0120-K302
press— PCR-E20FA (Connector)
mounttype PCR-V20LA (Case)
Hirose
FI30-20S (Connector)
FI-20-CV2 (Case)
JA3 Solderingtype | Hirose A02B-0120-K303
(Operators panel F140B—2015S(Connector)
depth=80mmmin.) FI-20-CV (Case)
CA64 (IN), AMP A02B-0120-K324
CA64 (OUT) 1-178288-3(Housing)
1-175218-5(Contact)
CM67 AMP A02B-0236-K312
178289-5(Housing)
1-175218-5(Contact)
CM68, AMP A02B-0236-K313
CM69 178289-8(Housing)
1-175218-5(Contact)
CM65, Hirose A02B-0236-K314
CM66 HIF3BA-10D-2.54R
CA65 Hirose A02B-0120-K343
HIF3BA-20D-2.54R
CA55 JAV A02B-0236-K303
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9.134
DI/DO Address

9.13.4.1
Keyboard of main panel

DI/DO address of Keyswitches and LED on the keyboard of Main panel
A/B/A1/B1 are as follows.

Key/LED BIT 7 6 5 4 3 2 1 0
Xm+4/Yn+0 B4 B3 B2 B1 A4 A3 A2 Al
Xm+5/Yn+1 D4 D3 D2 D1 D4 C3 c2 c1
Xm+6/Yn+2 A8 A7 A6 A5 E4 E3 E2 El
Xm+7/Yn+3 Cc8 c7 C6 C5 B8 B7 B6 B5
Xm+8/Yn+4 ES E7 E6 E5 D8 D7 D6 D5
Xm+9/Yn+5 B11 | B10 | B9 All | AL0 | A9
Xm+10/Yn+6 D11 | D10 | D9 Cl1 | C10 | C9
Xm+11/Yn+7 E1l | E10 | E9
Keyswitches/LED position
[e] [e] [¢] [e] [e] [¢] [e] [e] [e] [e] [¢]
A
[e] [e] [¢] [e] [e] [¢] [e] [e] [e] [e] [¢]
B
[e] [e] [¢] [e] [e] [¢] [e] [e] [e] [e] [¢]
C
[e] [e] [¢] [e] [e] [¢] [e] [e] [e] [e] [¢]
D
[e] [e] [¢] [e] [e] [¢] [e] [e] [e] [e] [¢]
E
f
Address —» 1 2 3 4 5 6 7 8 9 10 11
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9.13.4.2 Tableof gray code output is asfollowswhen the Sub panel A/B/B1/C/C1
Override signals Is used

Rotary switch (SA1)

% 01

Xm+0.0
Xm+0.1
Xm+0.2
Xm+0.3
Xm+0.4
Xm+0.5

1015 |20 |30 |40 |50 (60 |70 |80 |90 |95 | 100 | 105 | 110 | 120

oOo| ol ol ol ol ©
Rl Ol Ol O| O|
O| Ol Ol O FR[FP]| DN
rlo|lo|lo|r|o|l M
O| Ol O kRP|FRP[O]| O
| O| Ol k||| 0
oO| Ol Of k| Of
Rl O]l O| | O] O
oO| Ol |k, O|l O
R|O| | ROk
o|o| r|r|r|r
R|O| | kRO
oO| Ol | Ol | O
R|O| | O Rk
OoO| O | O Of b
|l O| | Ol O] O
oO| | kP, Ol Ol O
PR Rl O|O| R
ol r|r|o|r|r
R|R| RO O
o|lr|r|r|r|lo

NOTE
Xm+0.5 is a parity bit.

Rotary switch (SA2)

% 50 |60 | 70 | 80 | 90 | 100 | 110 | 120

Xm+0.6
Xm+0.7
Xm+1.0
Xm+1.1
Xm+1.2
Xm+1.3

oOo| ol ol ol ol ©
Rl Ol Ol O| O|
oO| ol Ol Of k| kP
|l O]l Ol O| k| O
oO| Ol Of| k| kL[| O
| o|lo|r|r|r
oO| Ol Of k| Of
Rl O]l O| | O] O

NOTE
1 Xm+1.3 is a parity bit.
2 There is no Rotary switch(SA2) of Sub panel B/C.
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9.13.5

DI/DO Mapping

I/O address map is as follows.

DI map DO map
Xm+0 Yn+0
Xm+1 General-purpose Yn+1l
DI/DO
Xm+2 Yn+2 Keyboard
Xm+3 Yn+3 (LED)
Xm+4 Yn+4 Includegeneral—
Purpose DO
Xm+5 Yn+5
Xm+6 Yn+6
Xm+7 Keyboard of Yn+7
Main panel
Xm+8 (Keyswitches)
Xm+9
Xm+10
Xm+11
Xm+12 (1st MPG)
Xm+13 (2nd MPG) MPG
Xm+14 (3rd MPG)
Xm+15 Reserve

DI mapping should be assigned 1 group = 16 byte mapping and DO
mapping should be assigned 1 group = 8 byte mapping. Thereasonisas
follows.

MPG interface(the counter for MPG) uses Xm+12 to Xm+14 areaand it
isfixed. Andif MPG interfacewill be used, Xm+12 to Xm+14 area must
be assigned. therefore, in case of i series and using MPG interface, DI
mapping must be assigned 16 byte mapping. MPG counter area are
directly processed by CNC software. So you must not use this area by
customer |adder.

It is possible to assign any address for this operators panel. But in DI
address, each CNC have some fixed address that is directly processed by
CNC software. So, as refer to the following mention,assign the DI

mapping.
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Directly processed address by CNC (in case of FS16l, 18i, 21i)

7 6 5 4 3 2 1 0
SKIP#1 ESKIP —MIT2#1 +MIT2#1 —MIT1#1 +MIT1#1 ZAE#1 XAE#1
X0004 SKIP6#1 SKIP5#1 SKIP4#1 SKIP3#1 SKIP2#1 SKIP8#1 SKIP7#1
SKIP#1 ESKIP SKIP5#1 SKIP4#1 SKIP3#1 ZAE#1 YAE#1 XAE#1
SKIP6#1 SKIP2#1 SKIP8#1 SKIP7#1
X0005
X0006
X0007 *DEC7#2 | *DEC6#2 | *DEC5#2 | *DEC4#2 | *DEC3#2 | *DEC2#2 | *DEC1#2
X0008 *ESP
X0009 *DEC7#1 | *DEC6#1 | *DEC5#1 | *DEC4#1 | *DECS3#1 | *DEC2#1 | *DECI1#1
X0010
X0011
X0012
SKIP#2 SKIP6#2 —MIT2#2 +MIT2#2 —MIT1#2 +MIT1#2 ZAE#2 XAE#2
X0013 SKIP5#2 SKIP4#2 SKIP3#2 SKIP2#2 SKIP8#2 SKIP7#2
SKIP#2 SKIP6#2 SKIP5#2 SKIP4#2 SKIP3#2 ZAE#2 YAE#2 XAE#2
SKIP2#2 SKIP8#2 SKIP7#2

#1 means the signales in 1st path. #2 means the signals in 2nd path. And up column means the T series signals and down
column means the M series signals.

EX. In case of 16 byte mapping start from X006 for DI area.
X0006 l—— *DECN#2 Fixed signals
iggg; General—purpose [¢—— *ESP Fixed signal
<0009 «—— *DECN#1 Fixed signal
X0010
X0011
X0012
X0013 Keyboard of .
X0014 Main panel In case of mapping s.tart from X0006, _*DEC.n#l and
0015 (Keyswitches) *DECn#2 smgals which are ad.dress fixed signals can
be used any time. And *ESP signal can be placed at
X0016 +24V common fixed address.
X0017 But SKIP signals can not be used.
X0018 (1st MPG) Don’t map the *ESP signal matrix DI area.
X0019 (2nd MPG) MPG
X0020 (3rd MPG)
X0021 Reserve
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9.13.6
Outline

9.13.6.1
Outline of main panel A
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(2) Outline of Main panel A/A1 (with back up unit)
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9.13.6.2
Outline of main panel B
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9.13.6.3
Outline of sub panel A
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9.13.6.4
Outline of sub panel B
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9.13.6.5
Outline of sub panel C
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9.13.6.6
Connector locations of
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9.13.6.7
Connector locations of
main panel B/B1
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9.13.6.8
Outline of sub panel B1
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9.13.6.9
Outline of main panel Al
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9.13.6.10
Outline of main panel B1
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9.13.6.11
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9.13.7
Specifications

9.13.7.1

Environmental
requirement

Temperature Atoperation 0°Cto55°C

Around a unit Storing or transporting —20°C to 60°C

Temperature Max. 1.1°C/min

variance

Humidity Normally 75% or less (Relative humidity)

Short time(Within one month)

95% or less (Relative humidity)

Vibration Operating 0.5G or less

Atmosphere Normal FA atmosphere(Consult us when using the system under environments with higher degree of dust, coolant, or
organicsolution.)

9.13.7.2

Order specification

Name Specification Note
Machine operators panel Main panel A A02B-0236-C230 | Symbol key
Machine operators panel Main panel B A02B-0236-C231 | Symbol key
Machine operators panel Main panel A1 A02B-0236-C240 | English key
Machine operators panel Main panel B1 A02B-0236-C241 | English key
Machine operators panel Sub panel A A02B-0236-C232
Machine operators panel Sub panel B A02B-0236-C233
Machine operators panel Sub panel C A02B-0236-C234
Machine operators panel Sub panel B1 A02B-0236-C235
Machine operators panel Sub panel C1 A02B-0236-C236
Adapter plate B (Note) A02B-0236-J411 Backup unit
(A02B-0269-H051)
Set of transparent key tops A02B-0236-K170 | 55 key tops
Set of blank key tops A02B-0236-K171 | 55 key tops

Set of symbolic key tops

A02B-0236-K172

With laser marking
(34 symbol key tops + 21 blank key tops)

Fuse(Spare part)

A03B-0815-K001

1A

NOTE

Adapter plate B is unnecessary when Main panel B or B1 are used,
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9.13.7.3
Main panel A/B/A1/B1
specification

Item Specification Note
General-purposeDI points 32 points 24VDC type input
General-purpose DO points 8 points 24VDC type output
Keyswitches of MDI 65 keys Full alphabet key (Main panel A/A1)
Keyswitches of Machine operators panel 55 keys Matrix DI
LED Color: Green Attached to all keyswitches, Matrix DO
MPG interface Max. 3 units Only available for i series.
Interface to CNC FANUC 1/O Link Max. 16 modules or total points max. 1024/1024
connection will be available.
9.13.7.4

Sub panel A/B/B1/C/C1
specification

Specification of Sub panel
Item Note
A B Bl C C1
Override rotary switch 2 1 2 1 2 5 bit Gray code output (with a parity bit)
Emergency stop switch 1 1 1 1 1 Number of Contact : 4 (NO x 2, NC x 2)
M3.5 Screw
Program protect key 1 1 1 1 1
ON/OFF switch ON/OFF — — ON/OFF | ON/OFF
MPG - - - 1 1
9.13.7.5
Power supply
specification
Voltage Capacity Note

DC24V +£10% (from Power connector CA64,
includingmomentary values)

0.4A Including all DI consumption

9.13.7.6

General-purpose DI
signal definition

Capacity 30VDC, 16mA or more

1mA or less(at 26.4V)

Interconnect leakage current in closed circuit

Interconnect voltage drop in closed circuit 2V or less(including the voltage drop in the cables)

Delay time Receiver delay : Max. 2ms
Need to consider about the serial communication (I/O Link) delay between CNC and

operators panel 2ms(MAX)+Scan cycle of ladder (Scan cycle is different each CNCs).
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9.13.7.7

General-purpose DO
signal definition

Maximumload current in ON state

200mA or less

Saturation voltage in ON state

Max. 1V (When load current is 200mA)

Withstandvoltage

24V +20% or less
(including momentary values)

Leakage currentin OFF state

20pA or less

Delay time

Driver delay : Max. 50us

Need to consider about the serial communication (I/O Link) delay between CNC and
operator's panel 2ms (MAX)+Scan cycle of ladder (Scan cycle is different each CNCs).
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9.13.8
Key Symbol Indication
on Machine Operators
Panel

9.13.8.1

Meaning of key symbols

Symbol English Meaning of key
AUTO AUTO mode selection signal; Sets
-—p automatic operation mode.
EDIT EDIT mode selection signal; Sets program
@ edit operation mode.
MDI MDI mode selection; Sets MDI mode.
)
REMOTE DNC operation mode; Sets DNC operation
kt} ’ mode.
REF Reference position return mode selection;
é_ RETURN Sets reference position return mode.
JOG JOG feed mode selection; Sets jog
/\/\N\/ feed mode.
Step feed mode selection; Sets step feed mode.
> JOG €p ! p
WW INC
HANDLE Manual handle feed mode selection; Sets
@ manual handle feed mode.
TEACH Teach—-in jog (reach—in handle) mode
'V\N\:_g> selection signal, Sets teach-in jog
<) (teach—in handle) mode.
SINGLE Single block signal; Executes program one
E } BLOCK by one. This key is used to check a
program.
BLOCK Block delete (optional block skip); Skips the
DELETE execution of the blocks starting with the first
block prefixed with / and ending with the
end of block (;) when this button is pressed
during automatic operation.
PRG Program stop(output only); Turns on the
sTOP LED on the button when automatic
O operation is stopped by M0O specified in
the program.
OPT Optional stop; Stops automatic operation
O sTOP after execution of the block of a program
where MO1 is specified in the program.
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Meaning of key

Program restart; A program may be restart
at a block by specifying the sequence
number of the block, after automatic
operation is stopped because of a broken
tool or for holidays.

Dryrun; Sets the axis feedrate to the jog
feedrate instead of a programmed feedrate
when automatic operation is performed by
setting this button to on. 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
axis movement, when automatic operation
is performed by setting this button to on.
This function is used to check a program.

Cycle start; Start automatic operation.

Cycle stop; Stops automatic operation.

Symbol English
RESTART
=0
DRY
RUN
e
MC
CYCLE
' START
CYCLE
O STOP
X1
X10
X100
X1000

Manual handle feed magnification:
Magpnification for manual handle feed.

Magnified by 1, 10, 100, 1000.

XY Z
456

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.

TRVRS

Traverse; Performs jog feed at rapid
traverse rate when this button is set to on.

SPDL
Cw

Positive spindle rotation direction; Rotates
the spindle motor in the positive direction.

SPDL
CCw

Negative spindle rotation direction;
Rotates the spindle motor in the negative
direction.

SPDL
STOP

UoB_B_|S

Spindle stop; Stops the spindle motor
rotation.
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9.13.8.2 Keyboard of machine operator’s panel has 55 keys. All key tops are
Detachable key top deti_achable. MTB can customize keys ar_ld make his original_key Iayput
easily. And using transparent key top (optional), afilm sheet with marking

isinserted into the key.

Symbolic key top or Blank key to
y y top y top
\/

Transparent key top

Film sheet*
(12.5mmx12.5mm, T=0.1mm Max.)

NOTE
Use the oil—-proof sheet in the environment which oil is used

for.
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9.13.9
Others

Thekeyboard of thisoperator’s panel isamatrix composition. Whenthree
or more keys are pushed, the bypass current cause unrelated key to be
available. This malfunction can be prevented with ladder program. One
example is shown as follows.

(Elimination rule of malfunction)

When three keyinputs or moreisinput, al the keyinput sincethe thirdis
made invalid.

However, when the number of all keyinput becomes two or less because
keyinput was lost, al keyinputs are made effective.

(Operation of ladder program)

The example of the operation of ladder program is shown about matrix
DI composed of 8bits 8commons as follows.

Com.line1
Com.line2
Com.line3
Com.line4
Com.line5
Com.line6

Com.line1

(
Com.line2(Xm+5

Com.line3
Com.line4
Com.line5

Com.line7(Xm+10)
Com.line8(Xm+11

(

(

(Xm+8)
Com.line6(Xm+9)

(

(

e~~~ o~~~ —~ —

===

Data

g
©
o

Data

g
©
o

State (a)

'mmmmmm mmmmm'mmm ©C © © © © © © ©
T T T ®E® TTT T T ® ©® TTT T T ® ©®
[aNajaNalalal [aajaNaNaNaNalal [aajaNaNaNaNalal
State (d) State (e) State (f)

Com.linet Com.line1(Xm+4

Com.line2 ... Com.line2(Xm+5

Com.line3 Com.line3(Xm+6

Com.line4 Com.line4(Xm+7

Data

State (b)

State (c)

Com.line1
Com.line2
Com.line3
Com.line4
Com.line5
Com.line6

Com.line5
Com.line6
Com.line7
Com.line8

Com.line6
Com.line7
Com.line8

Xm+9)
Xm+10)
Xm+11

PPy

===

Datal
Datal
Datal
Datal
Datal
Datal
Datal
Datal
Datal
Datal
Datali
Datal
Datal
Datal
Datal
Datal
Datal
Datal
Datal
Datal
Datal

O: Keyswitch OFF (“0") @: Keyswitch ON (“1")
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(Ladder operation)

The following is an example ladder operation for the matrix DI
consisting of 8 (bits) ( 8 (common) shown on the previous page.

[1] The number of datalines where the keyinput exists is examined.
Logical add R1 of the data of all addressesis calculated. The number
of bitswhichare”1” inthe 8bitsdataof R1 correspondsto the number
of datalines where the keyinput exists.

(1) When the data of R1 is corresponding to 00h, thereis no bit which
is”1” in the data of R1.

Ex. State (a) : R1=(00000000) ? Thereis no dataline where input
exists.

(2) whenthedataof R1iscorresponding to thedatain undermentioned
datatablel., the number of bitswhich are”1” in the dataof R1is
one. Similarly, when the data of R1 is corresponding to the datain

datatable?., the number of bitswhich are”1” in the dataof R1 is
two.

Ex. State (b) or (¢) : R1 = (00000100)

— Thereis one dataline where input exists.
Ex. State (d) or (e) : R1 = (00010100)

— There are two datalines where input exists.

(3) If thedataof R1isnot corresponding to 00h and the both datatabl es,
the number of bitswhich are”1” inthe dataof R1 isthree or more.

Ex. State (f) : R1 = (00110100)
— There are three datalines where input exists.

Data table 1.

Data table 2.
00000001 00000010 00000011 00000110 00001100 00011000
00000100 00001000 00110000 01100000 11000000 10000001
00010000 00100000 00000101 00001010 00010100 00101000
01000000 10000000 01010000 10100000 01000001 10000010

00001001 00010010 00100100 01001000
10010000 00100001 01000010 10000100

[2] Judgment 1
(2) If there is no dataline where the keyinput exists.
— Any key switchisnot pushed. : Ex. State (a)
(2) When the keyinput exists in two datalines or less.
— To[3]
(3) When the keyinput exists in three data lines or more.

— There are three keyinputs or more.
Itisinvalid keyinput. : Ex. State (f)
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[3] When the keyinput exists in two datalines or less, it is examined
whether two or more keyinput exists on the same dataline.
The data of al addresses is subtracted from logica add R1 and
subtraction result R2 is obtained. There are no two or more keyinput
on the same dataline if it is R2=00h.

Ex. When there is one dataline where input exists.
State (b) : R2 =FCh
State (¢) : R2 =F8h
When there are two datalines where input exists.
State (d) : R2 =00h
State (e) : R2 = FCh
[4] Judgment 2
(1) Incaseof R2=00h — Therearetwo or lessdatalineswhereinput
exists, andtherearenotwo or morekeyinputson the samedataline.
In this case, the numbers of al keyinputs are one or two. It is
effective keyinput.
: Ex. State (d)
(2)Incaseof R2?00h — Therearetwo or |ess datalineswhere input
exists, andtwo or more keyinputs exists on the same dataline.
To [5].
[5] Judgment 3
When there is one dataline where input exists — To [6].
When there are two datalines where input exists— There are three
keyinputs or more. It is invalid keyinput. : Ex. State (e)

[6] Subtraction result R2 isadded to logical add R1. If thisaddition result
is 00h, the number of al keyinputsis two.
Ex. State (b) : R1 + R2 = 04h + FCh = 00h
State (c) : R1 + R2 = 04h + F8h = FCh

[7] Judgment 4

In case of R1 + R2 = 00h — Thereisone dataline where input exists,
and there are two keyinputs on this
dataline.That is, because the numbers of
al input are two keys, it is effective
input. : Ex. State (b)

In case of R1+R2 ? 00h — Therearethreekeyinputsor more onthe
same dataline. Itisinvalid key
input. : Ex. State(c)

[8] Only when the keyinput becomes effective because of judgment 14,
all DI data (Xm+4—-Xm+11) is used by the ladder program.
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9.13.10
Maintenance Parts

Exhaustion parts

Name Ordering code Remarks
Fuse | For Main panel A/B/A1/B1 A60L-0001-0290#LM10 | Rated at 1A
Repair parts

Name Ordering code Remarks

1/0 board ‘ For Main panel A/B/AL/B1

A20B-8002-0020

Main panel A A02B-0236-C230
Main panel B A02B-0236-C231
Main panel A1 A02B-0236-C240
Main panel B1 A02B-0236-C241
Sub panel A A02B-0236-C232
Sub panel B A02B-0236-C233
Sub panel C A02B-0236-C234
Sub panel B1 A02B-0236-C235
Sub panel C1 A02B-0236-C236
Adapter plate A A250-0892-T004
Adapter plate B A250-0892-T005
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] O EMERGENCY STOP SIGNAL

WARNING

Using the emergency stop signa effectively enables the design of safe
machine tools. See” Cautions for configuring emergency stop circuit in
compliance with safety standards.”

The emergency stop signa is provided to bring a machine tool to an
emergency stop. It isinput to the CNC controller, servo amplifier, and
spindle amplifier. An emergency stop signa is usualy generated by
closing the B contact of a pushbutton switch.

When the emergency stop signal (*ESP) contact is closed, the CNC
controller enterstheemergency stop rel eased state, such that the servoand
spindle motors can be controlled and operated.

When the emergency stop signal (*ESP) contact opens, the CNC
controller is reset and enters the emergency stop state, and the servo and
spindle motors are decel erated to a stop.

Shutting off the servo amplifier power causes a dynamic brake to be
applied to the servo motor. Even when a dynamic brake is applied,
however, a servo motor attached to a vertical axis can move under the
force of gravity. To overcome this problem, use a servo motor with a
brake.

Whilethe spindle motor isrunning, shutting off the motor—driving power
to the spindle amplifier alows the spindle motor to continue running
under itsown inertia, whichisquitedangerous. Whentheemergency stop
signal (*ESP) contact opens, it is necessary to confirm that the spindle
motor has been decelerated to a stop, before the spindle motor power is
shut off.

The FANUC servo amplifier ai seriesproducts are designed to satisfy the
above requirements. The emergency stop signal should be input to the
power supply module (called the PSM). The PSM outputs amotor power
M CC control signal, which can be used to switch the power applied to the
power supply module on and off.

The CNC controller is designed to detect overtravel by using a software
limit function. Normally, no hardware limit switch is required to detect
overtravel. If themachinegoesbeyond asoftwarelimit because of aservo
feedback failure, however, it is necessary to provide a stroke end limit
switch, connected so that the emergency stop signal can be used to stop
the machine.

Fig. 10 shows an exampl e showing how to use the emergency stop signa
with this CNC controller and o series servo amplifier.
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Stroke end limit switch Emergency
stop button
+X X Y-y +Z -z 4 4 9

Relay
power ~ ~ ~ ~— ~ ~
Release switch

Spark killer
.'

Relay |
| CNC control unit
e
I *ESP
|
I
I ai series servo amplifier SVM
| (PSM) SPM
2 2
*ESP
MCCOFF3
MCCOFF4
External power source @
L1 L2 L3
Spark killer
30 _
200VAC| [ 1
1 O] - £000)
| I
L2 o4 T 1000)
s o L L 20000

Circuit breaker 1 MC

@]

AC reactor

Fig. 10

WARNING
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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Cautions for config-
uring an emergency
stop circuit in com-
pliance with safety
standards

To configure an emergency stop circuit in compliance with JIS safety
standards(*), observe the following cautions. Compliancewiththese JIS
safety standards is a prerequisite for complying with the EC Machine
Instructions.

The method for shutting off the motor power section in the amplifier is
based on an IGBT (transistor) rather than an electromechanical scheme.
When configuring an emergency stop circuit, therefore, install a line
contactor on the power input line for motor power in the power supply
modulein order to ensure el ectromechanical shut—off, and apply voltage
to the control coil of the contactor viathe contactor control output of the
power supply module.

A failureintheamplifier may disabletheoutput relay of the power supply
module from going off, thus preventing the line contactor from shutting
off the power, even when the emergency stop command input (* ESP) of
the amplifier becomes low.

To secure motor power shut—off, design the emergency stop circuit in a
redundancy configuration. To be specific, the emergency stop circuit
must have a direct line contactor shut—off route based on an emergency
stop switch that isindependent of the shut—off function of the amplifier.

If a spindle amplifier module is used, shutting off the motor power line
during spindle rotation disables the spindle from stopping quickly
because the power regenerative function does not work, alowing the
spindle to coast. So, provide the redundancy circuit mentioned above
with adelay function based on an off—delay timer that allowsausual stop
time.

Refer to the following material for detailed descriptions about cautions
related to safety circuits.

A-71429-S13J.  About Requirements for Safety Circuits and
Configuration Samples

To get acopy of thismaterial, contact your FANUC sales representative.

NOTE
Examples of important safety standards. Enclosed in

parentheses are corresponding European standards.

JIS/TR B 008 and 009 (EN292-1/2)
General matter related to machine safety

JIS B 9960-1 (EN60204-1) Stop categories
JIS B 9705-1:2000 (EN954-1) Safety categories
JIS B 9703:2000 (EN418) Emergency stop
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REMOTE BUFFER INTERFACE
I I (INCLUDING FANUC DNC1 AND DNC?2)
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11. REMOTE BUFFER INTERFACE

B-63523EN/03 (INCLUDING FANUC DNC1 AND DNC2)
11.1 When theremote buffer is connected to the host computer or input/output
device via serial interface, a great amount of data can be sent to CNC
GENERAL consecutively at a high speed.
[¢] o
X o
clR=EEE =S
T
I
[m]
[m]
e JD28A JD6A ]
— | I |
AlANANAES
MU ]
O (@) O (@) (@) (@) O O @
[e] o
RS-232-C RS-422
interface interface
T

This figure is connection
example for LCD—
mounted type CNC.

Use either the RS—232—-C or RS-422 interface.
(Case of Remote Buffer)

The remote buffer enables the following operations:

® \When connected to the host computer online, it performs DNC
operation with high reliability and at a high speed.

® The CNC program and parameters can be down- oaded from the host
compulter.

® \When connected to an input/output device, it enables DNC operation,
and various data can be down-oaded. The following input/output
devices can be connected.
] FANUC PPR

] FANUC FA Card

] FANUC FLOPPY CASSETTE
] FANUC PROGRAM FILE Mate
] FANUC Handy File
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Explanations

® Interface between the [] Electrical interface
remote buffer and host The following two types of interface are prepared as standard
computer specifications.

® RS-232—C Interface
® RS-A422 Interface

RS-233C RS-422

Serial voltage interface Balanced transmission serial
Interface ;

(start—stop) interface (start—stop)
Baud rate |50 to 19,200 BPS 50 to 86,400 BPS (*)
Cable 100m (4800BPS or less) Approx. 800 m
lenath 50m (9600BPS) (9600 BPS or less)

9 Varies according to I/O device. |50m (19,200 BPS or more)

[_] Software interface
The following three protocols are prepared as the communication
protocol s between the remote buffer and host computer. The protocol
can be selected by a parameter according to the specifications of the
device to be connected.

Protocol Features Interface Maximum
transfer rate

Protocol A | Handshake method. Sending and RS-232-C | 19200 BPS
receiving are repeated between two
stations. RS—422 86400 BPS

Extended | Similar to protocol A. Enables RS-422 86400 BPS
protocol A | high—speed transfer ofthe NC program
to meet high—speed DNC operation.

Protocol B | Controls communication with control | RS—232—C | 19200 BPS
codes output from the remote buffer.

RS-422 86400 BPS

NOTE
(*) The average data transfer rate is lower than the maximum

transfer rate.

FANUC DNC2 isacommunication protocol that providesan RS-232—C
interface between the CNC and apersonal computer (PC). Thisinterface
enablesthe CNC and PC to exchange datawith each other. Thehardware
used to connect the CNC and PC isthe same asthat used for remote buffer
connection.

For information about the specifications and other details of FANUC
DNC2, refer to “FANUC DNC2 Description (B—61992E).”

FANUC DNC1, developed by FANUC, is a high-speed network
supporting cell-based communication.

The hardware connection and other specifications of the DNC1 function
areexplained. When using DNC1, refer to the following document.

Title Number

FANUC DNC1 Descriptions B-61782E
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B—63523EN/03 (INCLUDING FANUC DNC1 AND DNC2)
REMOTE BUFFER CNC OPTION board Host computer (example)
INTERFACE 1D26A D5L]
(RS-232-C) (PCR-EV20LMDETZ-SL) DBM-25S
1] RD |11] sD 1] F6
2| ov |12| ov 2| sp o
3] or [13] er |[[F—H][][3] ro "
4| ov |1a| ov 4] RS |
5] cs |15] Rs 5| cs o
6| ov |16| ov 6| DR o
7| oo |17 7| se
8| ov |18 Tﬁgcoﬂnfﬁﬁtn?me 8| CD 22 ER
INn brackets IS TOr
9 19] (24| | \vhen the separate i 22
10| (+24v)| 20 type series is used. 10 23
1
24
12
25
13
Conceptional diagram of signal connection
CNC side Host side
Input —<— RD RD
+ CcS CS —|>—
—[>— ER ER —3—
—<}— DR DR —{>—
+ CD CD —|>—
SG
T SG
oV _|__ FG FG

NOTE
1 24V power supply of the equipment made by FANUC

RS-232-C is not prepared in CNC side connector JD28A
or JD5L. Set up the power supply by the machine tool
builder ifitis necessary. No0.10 and No.19 (+24V) cannot be
used. Do not connect to these pins.

2 Do not connect to any pins not marked with a signal name.
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(INCLUDING FANUC DNC1 AND DNC2) B—63523EN/03
Cable wiring
1 o i 2
RD : ! sSD
ov -2 ; l
3 ! , 20
DR . ; ER
4 ' !
ov - ®
5 ' ' 4
cSs : RS
oV 6 : —e
7 ' i 8
CD T : CD
oV 8 : —
9 X :
1 : :
+24V | 10 ' .
11 ' 1 3
sD : RD
12 ' '
ov ! e
13 ! ' 6
ER : : DR
14 ' '
ov T —0
15 ! ' 5
RS " cs
1 i 7
ov -8 : : SG
17 . X
18 : :
19 ! ! 1
+24V[— ' o FG
| 20 Shield

Connect CS to RS if CS is not used. However, when protocol A or
expanded protocol A isused, connect as shown above because CSisused
for busy control. Connect DR to ER when DR is not used. Be sureto
connect CD to ER.
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11.3
REMOTE BUFFER CNC OPTION board Host computer (Example)
INTERFACE (RS—422) D6A 0L —
(PCR-EV20LMDETZ-SL) 5 20
1| RD |11| SD 3 2; s
2| *RD |12| *sSD 4 SD 23 s
3| rr || | [J[F—I1I5 AT
4| *RT |14| *TT 6 RD
25| *RS
5| CS |15| RS 7 RS
26| *RT
6| *CS |16| *RS 8 RT
27| *CS
7| DM |17| TR 9 cs 28
8 ov 18| *TR 10 L=
29| *DM
9| *DM | 19| (+24V) 1| DM 0 R
10| (+24V)| 20 12| TR
31
13
. 32
(+24V) is not used. 14 =
15
6 34
35| *TT
17| 1T
36
18
37
19| SG

Conceptional diagram of
signal connection

The figure below shows a signal connection between CNC and a host
computer. Sincesignalsother than FG and SG perform differential signal
transmission, two wires of signal lines are used for those signals.

Conceptional diagram of signal connection

CNC side Host side

Output —>— sD Sb —<}—

out —<+— o |~ oo
—D>— RS RS —<}—
S B NOEN
— P> TR TR —<}—
S - G N
— > 7T T <
S - G e
In SG SG
ov _|__ FG FG
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Actual example of

RS-422 signal wiring

Cable wiring
1 o . 4
RD ; . SD
«RD |2 . : 22 | ,op
3 l : 17 |
RT . ;
4 ' ' 35
*RT ; *TT
cS 5 : : ! RS
wos |8 l : 25 | s
7 : : 12|
DM . ;
oM -2 : ' 30 “TR
8 ; ' 19
ov , : SG
10 ' '
+24V — . X
<D 11 . . 6 =D
12 ' ' 24
*SD : L *RD
1T 13 y : 8 RT
14 - : 26
“TT ; *RT
RS 15 ' ' 9 cs
‘RS 16 X ; 27 “cs
17 : ; L
TR ; .
! . 29
sTREEE : *DM
24V 19 ! . ! FG
+ — ! ®
| 20 Shield J—
= FRAME

NOTE
1 Be sure to use twisted pair cable.

2 Note that the pin position of the *DM signal on the CNC side
is positioned irregularly relative to the other signals. This is
to reduce the risk of damage to the circuit when this
connector is erroneously connected to the connector on the
other side.
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11. REMOTE BUFFER INTERFACE
(INCLUDING FANUC DNC1 AND DNC2)

11.4

DNC2 INTERFACE
(RS—232-C)

CNC OPTION board Host computer (Example)
JD28A
(PCR-E20LMDETZ-SL) DBM-25S
1| RD |11| SD 1 FG m
2 ov 12 ov 2 SD 15
3] or 13| ErR |[J[F—][]l3] ro e
4 ov 14 ov 4 RS 17
5 CS 15 RS 5 CS 18
6 ov 16 ov 6 DR 19
7| CD |17 7| SG
2 ER
8 ov 18 8 CD 0
21
9 19 9
22
10 20 10 23
11
24
12
25
13
Conceptional diagram
of signal connection
CNC side Host side
g I
Input RD RD
—>—Rs : : RS ——
—<}—cs CsS —D>—
—>—ER ER —<3—
—<}— DR DR —[>—
—<}—cD CD —>—
sSG SG
1
ov _,__ FG FG
FRAME

Connect CS to RS when CSis not used.
Connect DR to ER when DR is not used.
Always connect CD to ER.

NOTE
When an IBM PC/AT is used, the RS signal goes low in the

reception phase. In this case, connect CS on the host side
to ER on the same side.
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11.5
DNC1 INTERFACE
11.5.1
Multipoint Connection
CNC OPTION board Tap
JD6A
(PCR-E20LMDETZ-SL) (MR-20RMD)Male
1 | TRD1(+) | 11 | TRD2(+) 1 | TRD2(+) 3 14
2 | TRD1(-) | 12 | TRD2(-) 2 | TRD2(-) p 15
3 13 IigliE 10| TRO10) =2
4 14 4 17
11 | TRD1(-)
5 15 5 18
12
6 16 6 19
13
7 17 7| SG 20
8| SG |18
9 19
10 20
Cable wiring
1 o . 10
TDR1(+) . . TRD1(+)
2 ' X 11
TDR1(-) m : - 1 TRD1(-)
TDR2(+) ; ; TRD2(+)
12 . ' 2
TDR2(-) 5 : . 7 TRD2(-)
SG : - SG
R L
PCR Connector MR Connector
(MR20Female)
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B—63523EN/03 (INCLUDING FANUC DNC1 AND DNC2)
Point—-to—point
. CNC OPTION board Tap
Connection
JD6A
(PCR-E20LMDETZ-SL) (MR—20RMD)Male
1| RD |11| SD 1] SD 14| cCs
2| kRD |12]| 3kSD 2 | sksD o | e 15| 3kCS
*
3| RT |13 TR 1
|G |3 ol ro 118
4| kRT |14| SkTT 4| kTR 17
11| skRD
5| CcS |[15| RS 5| RS 18| RT
12| DM
6 | kCS |16 xRS 6 | kRS 19| kRT
13| kDM
7| bm |[17] TR 7] sG 20
8| SG |18| kTR
9 | kDM |19
10 20
Cable wiring
11 : - 1
SD : . SD
' ! 2
S [ ; l *SD
1 ' X 10
RD : ; RD
2 ' ' 11
skRD ; skRD
13 ' ! 8
TT . . TT
14 ' X 9
KTT - 5 KTT
3 ' . 18
RT : . RT
4 . ' 19
KRT s T s kRT
RS : ' RS
kRS 16 . : 6 kRS
5 X . 14
Cs . . Cs
6 ! ' 15
*kCS . - *kCS
. ' 12
DM . : DM
9 X . 13
kDM : : kDM
17 X ' 3
TR . " TR
18 ' ! 4
kTR . kTR
8 l ' 7
SG - : SG
o 4
Shielded twisted cable =
of 0.3 mmZ2 or more MR20 (female)
(Honda Tsushin)
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] 2 HIGH-SPEED SERIAL BUS (HSSB)
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12. HIGH-SPEED SERIAL BUS (HSSB)

12.1
OVERVIEW

12.2
CAUTIONS

The high—speed serial bus (HSSB) enables the high—speed transfer of
large amounts of data between a commercialy available IBM PC or
compatible personal computer and a CNC, by connecting them via a
high—speed optical fiber.

Onthe CNC, the HSSB interface board isinstalled in an option slot. On
the personal computer, an appropriate interface board is installed.

You can use the FANUC PANEL i instead of a commercial PC. The
FANUC PANEL i comes standard with the HSSB interface.

The use of the HSSB requires an IBM PC/AT compatible computer or
FANUC intelligent terminal. The machine tool builder or end user is
required to procure and maintain the personal computer.

To enable the use of the HSSB, Windows 2000 must have been installed
on the personal compuiter.

FANUC owns the copyright for the HSSB device driver.

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 IBM is a registered trademark of IBM Corp. of the US.

2 Windows 2000 are 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.
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12.3
CONNECTION
DIAGRAM
PC/AT compatible personal computer
HSSB interface board on the CNC
O_ (e}
[¢) [¢)
ol a=ni:
r_4 ______________ —
I I I
I |1
| I I
I | o
I | o
I I —— QO
: r—1 : i -
[ S "_7;'_J_J
I_ e e o ol e o
ajill / ° I
[} o o o o o ,El y o@
o / o
/ 5 LaaUoaoomoooumonutaoomUnogoUmioouoooo
COP7/
High—speed
N serial bus Personal computer interface board
/ It | (nstalled in an ISA or PCI slot)
Optical fiber cable
IE
COP7/
This figure is an example of connecting the I/O Link to
an i Series CNC with a LCD—mounted type panel.

ThePC interface boardsinclude an | SA businterface board and aPCI bus
interface board.
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12. HIGH-SPEED SERIAL BUS (HSSB)

12.4
PERSONAL
COMPUTER
SPECIFICATION

CAUTION
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.

12.4.1

Specification of
Personal Computer in
Case that the Interface
Board of ISA Type are
Used

This interface board for the personal computer is based on the ISA
specifications and it can be used into IBM—PC/AT or full compatible
computer. (CPU of the computer must be more than 486.)

The HSSB interface board uses 16 bytes of 1/0 space defined with
rotary switch as mentioned in "MAINTENANCE - Setting of
Switched” . The other | SA extension boardsthat usethe sameresource
with HSSB board can not be used.

Driver instalation is required for using HSSB interface board. The
driver for the HSSB interface board isincluded in ” Open CNC Driver
Libraries Disk (order specification is A02B—-0207—K 730).

Please examine the connection test including the communication
between the personal computer and CNC controller sufficiently.

® Following shows the required power of the interface board for I1SA
type.
1ch version DC +5V, 1A
2ch version DC +5V, 1.5A

12.4.2

Specification of
Personal Computer in
Case that the Interface
Board of PCI Type are
Used

This interface board for the personal computer is based on the PCI
specifications and it can be used into a computer with PCI dot (5V,
ISA dot type).

Driver ingtalation isrequired for usng HSSB interface board. Thedriver
for the HSSB interface board isincluded in " Open CNC Driver Libraries
Disk (order specification is A02B-0207-K730). The revison of the
driver must be Edition 1.6 or later for the board of PCI type.

Please examine the connection test including the communication
between the personal computer and CNC controller sufficiently.

Following shows the required power of theinterface board for PCI type.

1ch version DC +5V, 0.8A

2ch version DC +5V, 1.0A
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12.5
INSTALLATION (1) HSSB Interface Board For Personal Computer
ENVIRONMENT Ambient Operating :0to 55°C
Temperature | Non—operating : —20t0 60°C
. Usual : : 10 to 75% (non—condensing)
Humidity L )
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 regquirement
to be satisfied by the both equipments.

(2)HSSB Interface Board For CNC

Please strictly keep environmental requirement about each CNC
controller in which the interface boards are installed.
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12. HIGH-SPEED SERIAL BUS (HSSB)

12.6

PROCEDURE FOR
INSTALLING
PERSONAL
COMPUTER
INTERFACE BOARDS

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) Remove the covering plate of 1SA extension slot on the persona
compulter.

(2) Set the 1/O base address of the interface board (in only case of 1SA
type).
Before mounting the interface board of 1SA type, set the I/O address not
to conflict with the 1/0O address aress that are used by the persond
computer and other ISA extension boards. Set the 1/0O address not to
conflict with each other in case that two or more interface boards for the
persona computer are used (HSSB multi—connection).

The interface board of PCI typeis setting free.

(3) Insert the interface board for the personal computer to the ISA
connector tightly.

(4) Screw the plate of interface board to the computer.
(5) 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.

® [ncaseof ISA type
I/0 port address set to HSSB channel
Correspondence between HSSB channel and CNC
® |n caseof PCI type

PCI dot number which HSSB board is mounted (slot humber
is marked to PCB normally).

Correspondence between HSSB channel and CNC
(6) Restore the covering plate.

NOTE
Do not touch the leads running to the card edge of the

interface board (that match with connectors).
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Personal computer
interface boards

A20B-8001-0583 New type 2
' (When viewed from The I/O base address of the
the top of the board) interface board is LMNOh(*1).

The factory settings are as follows:

@ @ @ A20B-8001-0583
L, M, N=0, 2, 8 for channel A

(COP7A)
Channel A \L l \L A20B-8001-0582

L M N L, M, N=0, 2, 8 for channel A
(COP7A)
L, M, N=0, 2, 9 for channel B
(COP7B)

A20B-8001-0582
Channel A
Channel B
|

*1 When the base address is LMNOh, LMNOh to LMNFh are used.

Fig. 12.6 /O base address setting (for personal computer interface board of new type 2 (A20-B—-8100-0582, —0583))
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12. HIGH-SPEED SERIAL BUS (HSSB)

12.7
HANDLING
PRECAUTIONS

(1) Personal computer interface board

(A) Electrostatic interference
The personal computer interface board is shipped in an anti—static
bag. To store or transport the interface board, always placeit in
the anti—static bag. Before removing the interface board from the
anti—static bag, ground your body.

(B) Protection of card edge terminals
When handling the personal computer interface board, do NOT
touch its card edge terminas (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.

(2) Optical connector and fiber cable
See Appendix D.
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12.8
RECOMMENDED
CABLES CNC interface card iljséff%rclzzl ((::;)rrg putet

Optical fiber cable

cor7| | [ (][] copr

Compatible cables (optical fiber cables, used for interconnections)
A66L—-6001-0026#L

See descriptions about standard cable lengths in Appendix D for
explanations about how to specify the length of the underscored portion
and the related cautions.

NOTE
An optical fiber cable of up to 100 m can be used only when

the NC side interface board A02B-0281-J202 (printed
circuit board drawing number: A20B-8001-0641) is used
with the personal computer interface board (A20B—-8001
—0582, —0583 —960 or —0961).
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CONNECTION TO OTHER NETWORKS

Thei Series CNC 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 /O Link—II Connection Manual B-62714EN
FANUC Data Server Operator’'s Manual B—62694EN
FANUC Ethernet Board Operator’s Manual B-63354EN
FANUC Profibus—DP Board Operator's Manual B-62924EN
FANUC DeviceNet Board Operator’'s Manual B-63404EN
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] q CONNECTION FOR Series 160is/180is/210is
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14.1
TOTAL CONNECTION
DIAGRAMS

14.1.1
LCD-Mounted Type
Series 160is/180is/
210is Control Unit

160is/180is/210is
control unit
24V-IN (CP1)| ™\
SPDL&POS (JA41)
I/0 LINK (JD44A)
A-OUT&HDI (JA40 . .
( ) The functions and connection methods of these connectors
R232-1 (JD36A) > are the same as those in the Series 16i/18i/21i. See Chapters
1 to 13 for explanations about the connection methods.
R232-2 (JD36B)
SV-CHK (CA69)
MDI (CA55)
Ethernet(CD38A)| _/

RS-232-C I/O device
P

PC side R232-USB (JD48) ] c
USB printer

USB keyboard

1

PC side Ethernet (CD38S) :“:I HUB

3|ge auogyoeq 18uIaylg

BACKUP POWER-IN (CA75) :”:I—[H: Backup unit
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14.1.2
CNC Display Unit for
Windows (Stand-Alone

Type)
CNC control unit
Power Supply
HSSB I/F BOARD
HSSB(COP7) :“:I——
Main board
MDI |:|—
MDI unit
(CK1) |:|

Soft key (CK2) :”}--

CNC display unit for Windows

This cable is connected only for an MDI unit

/ with soft keys. (The cable is supplied together
with a display unit for the is Series CNC.)

+24VDC power supply

CK2(Soft Key) |---- !

HSSB (COP7)

+24V (CP1) | |

RS-232-C I/0O device
1 PC

— USB keyboard
USB printer

Serial Port (JD48)

HUB

1

Ethernet (CD38S) :“:I

3|ge auogyoeq 18uIaylg

Backup Power—In (CA75) :”:I—[”: Backup unit

The connections method other than those explained above are the same
asthose in the Series 16i/18i/21i. See Chapters 1 to 13 for explanations
about the connection methods.
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14.2
INSTALLATION

14.2.1
Connector Names and
Connector Layout

14.2.1.1

LCD—mounted Series
160is/180is/210is

] =]
o | o
Gl - T, =]
o =
= < o <
§ n o
" I 22 8 88 3% -
- =) OO0 » /A »n s E.)
N l
!, Power supply l
i Lmodule

CNC control (Backside)
(The control unit shown above has no option slot.)
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CP1 Connector for power supply

JA41 Connector for serial spindle or position coder

JD44A Connector for I/O Link

JA40 Connector for analog spindle or high—speed skip

JD36A/B Connector for I/O device interface (A : left side, B : right side)
JD38A Connector for Ethernet (CNC control)

CA69 Connector for servo check board

CA55 Connector for MDI

COP10A-1/2 | Connector for servo unit (1 : left side, 2 : right side)

CA75 Connector for backup unit (Windows CE control)

Connector for PC or FA full-keyboard / USB device connection

JD48 (Windows CE control)

CD38s Connector for Ethernet (Windows CE control)
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14. CONNECTION FOR Series 160is/180is/210is

14.2.1.2

CNC display unit for

Windows

[

o) o)
Fan o | Fan m
Back plane diagram
CP1 CA75 CK2 JD48 COP7
l l / I I
ﬁ |/ ,/
=l L)
— 7
o 4 [ | 9
| /‘ l
(FUSE) CD38S

Soft key cable
(for unit with soft keys)

CP1 Connector for power supply

COP7 Connector for HSSB

CK2 Connector for Soft key cable (for a unit with soft keys, a cable is
also supplied)

CA75 Connector for backup unit (Windows CE control)

D48 Connector for PC or FA full-keyboard / USB device connection
(Windows CE control)

CD38s Connector for Ethernet (Windows CE control)
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14.2.2
External Dimensions of
the Units

)

4-M3
280 ._//
!

— +
i I
Mounting hole diagram
(Install the unit from the outside
o -t of the cabinet.)
— o
(4l Q]
- 274 -
1 1
- +
- 280 —t
4
t i 5 1
=
~—
O =
o ) § ]
| [
—
4 -
+ 1 “F
o
290 . 60_

4- 94
Nur_nber of Depth D(mm)
. optional slot
At the rear of the metal panel, the area within
8 mm of the outside edge is left unpainted. LCD-mounted None 60
. . : type 2 110
External dimensions of unit
3 125
4 170
CNC display unit — 60
for Windows

See Appendix A, " External Dimensions of Each Unit,” for explanations
about units such as the MDI.
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14.2.3

Environmental
Conditions for Control
Units

Thecontrol unitsand peripheral units offered by FANUC aredesigned on

the assumption that they will be enclosed in atightly closed cabinet. The

cabinet can be;
[ ]

or peripheral unit,
[ J

Onethat is created by the machine tool builder to house a control unit

Operator’s pendant box created by the machine tool builder to house

acontrol unit or operator’s panel, or

® Thelike

The following table lists the environmental conditions for control units

housed in a cabinet listed above.

Condition Series 160is/180is/210is—MODEL B
Ambient temperature Operating 0°C to 58°C
Storage, Transport —20°C to 60°C

Humidity Normal 10% to 75%RH, no condensation

Short period (less than 1 month) 10% to 90%RH, no condensation
Vibration Operating 0.5G or less
Non-operating 1.0G or less
Meters above sea level Operating Up to 1000m

Non-operating

Up to 12000m

Environment

Normal machine shop environment

(The environment must be considered if the cabinets are in a location where the density of

dust, coolant, and/or organic solvent is relatively high.)

14.2.4

Power Supply Capacity

Using the 160i5/180i5/210isrequiresa 24 VDC =+ 10% power input that

satisfies the requirements listed below. The tolerance + 10% includes
instantaneous changes and ripples.

Number of Power supply Heat output
option slot capacity (A) (W)
None 3.4A 45W
LCD-mounted 2 3.5A 48W
type 3 3.7A 53W
4 3.8A 54W

CNC display unit

for Windows o 2.1A 29W

*1:When the power isturned on, 1.5 A is consumed for one minute or so
to charge the backup unit. The power requirements listed above

include this current.

*2:Thecurrent used in the LCD and M DI unitisincluded. No current for

each option board is included. See Section 3.2, "Power Supply
Capacity,” for information about the power requirements of option

boards.

*3:1f power issupplied to aFANUC device, such asHandy File, from the
RS-232-C port, 1 A is needed additionally.

— 437 —
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14.3
CONNECTION TO
CNC PERIPHERALS

14.3.1
Main Power Input

LCD-mounted Type CNC and
CNC display unit for Windows

CP1

1 | +24V

> | ov :| +24VDC input

3
AMP

Housing Contact

LCD-mounted type 1-178288-3 1-175218-5
CNC display unit for 2-178288-3 1-175218-5
Windows

Separate housings are used for the LCD-mounted

Type and the display unit for the is Series CNC.

+24V

ov

(i) Cable wiring
CP1
1
+24V
2
ov
NOTE

1 Keep the power supply cable away from other cables
connected to the Series 160is/180is/210is.

2 Turn on/off the power to the display unit for the is Series
CNC within £100 ms after the power to the stand-alone
type control unit is turned on/off.

WARNING

It is impossible to turn on/off the display unit for the is Series
CNC and the CNC control unit separately.
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14.3.2
Backup Unit

After the power to the CNC is turned off, the backup unit enables power to
be supplied to the interna circuits of the CNC for a certain period of time
to execute a power turn—off sequence (for allowing important data to be
automaticaly saved from main memory to a compact flash card). Unless
there is a backup unit, no power turn—off sequence will be executed.

LCD-mounted Type CNC and
CNC display unit for Windows Backup unit
CA75JAE CN9JAE
LY20-20P-DTI-P LY20-20P-DTI-P
A B A B
1 +24V | +24V 1 +24V | +24V
2 BU1 BU2 2 BU1 BU2
3 BU3 BU4 3 BU3 BU4
4 | BU5 | BU6 f T 4 | BU5 | BU6
5 BU7 BU8 5 BU7 BUS8
g Bl?Lijl 381(2) Japan Aviation Electronics g Bl?Lijl 381(2)
ND |V LY10-DC20 (housing) D | v
8 GND VCC LY10—-C2-3-10000 (contact) 8 GND VCC
9 | G cC A02B—-0236-K303 9 | G ce
10 | GND | VCC 10 | GND | VCC
(i) Cable wiring
CA75 CN9
Al Al
+24V //\\ +24V
B1 B1
+24V +24V
A2 A A2
BU1 BU1
BU2 B2 / \ B2 BU2
A3 A A3 Recommended cable :
BU3 / \ BU3 A02B-0281-K801 (50cm)
BU4 B3 B3 BU4 Recommended wire :
Ad A Ad A66L-0001-0284#10P
BU5S BU5 (#28AWGX10—pair)
B4 / \ B4
BU6 " " BU6
BU7 o //\\ o BU7
BU8 v v BU8
BU9 56 //\\ 56 BU9
BU10 BU10
A7 A A7
BU11 / \ 57 BU11
B7
BUL2 A8 A8 BUL2 NOIIE h ble | h within 50
GND //\\ - GND eep the cable length within 50 cm.
B8
VCC o o VCC
GND 59 /A\ 59 GND
VCC A0 A0 VCC
GND 10 //\\ 10 GND
VCC VCC
............ Shleld
Grounding plate —
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(if) External dimensions of Backup unit

Connector
K n
~ %, D
@ Ll &
B E
57 b
N2 F
L |_| ]
L ] 1
| — | — —[——
® O
Mounting hole diagram E
® ® L

G
External dimensions  [Unit : mm]
A02B-0281- | A02B-0281—
H160 H161
A 198 150
B 104 104
C 188 139
D 7 12
E 76.5 64
F 23.5 28
G 58 58
Hole M3 M4
diameter
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(iif) Mounting backup unit
Install the backup unit on the rear of the MDI unit or in the pendant
box where the CNC main unit is housed.
Because the backup unit contains parts with limited service life, it
should be installed in a place where parts can be replaced easily
during maintenance work.

Example of mounting the backup unit on the rear of the MDI unit

c ‘ 160is/180is/
onector 210is

\ L~ MODELB
O | P Note 2

Metal fittings for clamp

~§—— Bachup unit —»

NOTE

1 The connector of the backup unit cable is of an easy lock
type. Clamp the cable near the connector so that the
connector will not be pulled with the weight of the cable.

2 Connect the shielding terminal of the backup unit to a
grounded cabinet or the grounding stud on the
LCD-mounted type unit or the CNC display unit for the is
Series CNC mounted on a grounded cabinet.
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14.3.3

Ethernet Interface

(LOBASE-T/ CAUTION

100BASE-TX) Before attaching or removing cables, power off the CNC

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 CNC 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 CNC unit.

(2) Connection to the Ethernet Interface
The 10BASE-T and 100BASE-TX interfaces are available. A hub
(line concentrator) is used to connect the CNC unit to a system. A
typical connection example is shown below.

LCD-mounted
type CNC unit
or CNC display
unit for
Windows

Max. 100m H r(

Twisted—pair cable

HUB
(line concentrator)

Some of the units (hub, transceiver, etc.) required to build a network
arenot dust—proof. Using them in an atmosphere with dust or oil mist
may |ead toacommunication error or failure. They should beenclosed
in a dust—proof cabinet.
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(2) Leading in Ethernet cables

An Ethernet cable should be fixed with a clamp or the like so that
pulling it will not cause tension to be applied to the connector (RJ-45)
a the end of the cable. The clamp not only fixes the cable but also

grounds the shield of the cable.

Control unit —

Ethernet cable \

Clamp

a

— Grounding plate

(3)Pin arrangement of the 10BASE-T/100BASE-TX connector

(CD389)
CD38S
Pin No. Signal name Description

1 TX+ Transmit +
2 TX- Transmit—
3 RX+ Receive +
4 Not used
5 Not used
6 RX- Receive —
7 Not used
8 Not used
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(4) Specification of Twisted—Pair Cable
(a) Cable connection
The connectors of acablefor connecting between the 10BASE-T/
100BASE-TX interface (CD38S) and the hub have the pin
arrangement shown below.

CD38S HUB
1] Tx+ 1] Tx+
2 TX- RJ-45 modular jack 2 TX-
3 RX+ 3 RX+
4 4
5 5
6 RX— 6 RX—
8 8

| Max.100m |
cpsA
Tx+ | L A LT+
Tx= |2 /\ 20 Tx—
Rx+ |2 A 3! Rx+
Rx— |8 | / \ f 6 Rx-

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.

(b) Cable Wires
Many cables without a shield (UTP cables) are commercialy
available as twisted pair cables conforming to 10BASE-T or
100BASE-TX. Toimprove noiseimmunity in factory automation
environments, however, be sure to use twisted pair cables (STP
cables) with a common shield in category 5.
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Recommended cables (for fixed parts)

Manufacturer Specification Remark
Furukawa Electric Co., Ltd. | DTS5087C-4P Twisted wires
Nissei Electric Co., Ltd. F-4PFWMF Single—wirecable
NOTE

These recommended cables for fixed parts must not be
used for movable sections. Be sure to use the following
recommended cables for movable sections.

Recommended cable (for movable sections)

Manufacturer Specification Remark

Oki Electric Cable AWG26 4P TPMC-C5-F(SB) | Dedicated to FANUC products
Co., Ltd.

Cable specification (FANUC original product, with no connector)
Drawing number: A66L-0001-0453
Manufacturer: Oki Electric Cable Co., Ltd.
Specification
— Electrical characteristic.: Complying with EIA/TIA 568A
categories 3 and 5

The length of the cable to the hub must be kept within 50 m
because of its attenuation performance.

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

— Fireresistance: UL1581 VW-1

— Oil resistance: Asper FANUC'sinternal standard (Equivalent
to conventional oil-resistant electrical cable)

— Flexresistance: Million or more bending cycleswith abending
radius of 50 mm (U—shaped bend test)

— UL styleNo.: AWM20276 (80°C/30V/VW-1)

NOTE
Use the TM21CP-88P(03) connector made by Hirose

Electric Co., Ltd. to this cable.

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 thiscable assembly, negotiate directly with the manufacturer onits
specifications (cable length, shipping test, package, etc.).

_445_
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(c) Connector specification
An 8-pin modular connector called the R}45 is used with a
twisted—pair cablefor Ethernet interfaces. Usethe connector listed
below or equivalent.

Manufacturer Specification Remark

Connector used with cable

. . .
AWG26 4P TPMC—C5-F(SB) TM21CP-88P(03) | Hirose Electric Co., Ltd. *

NOTE
About TM21CP-88P(03)

Connector (manufacturer’s standard product)

Drawing number: A63L-0001-0823#P

Manufacturer: Hirose Electric Co., Ltd.

Manufacturer’s model number: TM21CP-88P(03)
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.)

(5) Anti—Noise Measure

(a) Separating signal lines
Ethernet cable wires belong to group C. See descriptions
elsewherefor explanations about how to separate them from wires
in group A or B.

(b) Cable Clamp and Shield Processing
If acableconnected to the CNC requires shielding, clamp thecable
as shown below. The clamp both supports and shields the cable.
Use this clamp to ensure stable operation of the system.
Partially peel out the sheath and exposethe shield. Push and clamp
by the plate metal fittings for clamp at the part. The ground plate
must be made by the machine tool builder, and set as follows :

=i -
/ Cable

Ground plate
Cable clamp

e T

Cable shield

Shield

¥
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Prepare ground plate like the following figure.

Ground terminal
(grounded)

Hole for securing metal fitting clamp

Mount screw hole

For the ground plate, use a metal plate of 2 mm or thicker, which
surface is plated with nickel.

8mm Ground
/ plate
¥
12mm / |
A

Y
A

20mm
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(Reference) Outer drawings of metal fittings for clamp.

Max. 55mm

Y

— B
] |7 28mm

6mm

> Y 17mm

Ordering specification for metal fittings for clamp
A02B-0083-K 301 (20 pieces)

(c) Network Installation

Even when the machine satisfiesits grounding requirements, noise
from the machine may get on communication lines depending on
the way the machineisinstalled 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.
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[Large—scale network]

1)

Power supply for the HUB

PC and backbone cable side
Electrical separation by
connectionwith
10BASE-T/100BASE-TX

Machine system side

[Small-scale network]

1)
OoOooQg
PC and backbone cable side —L'J
Electrical separation by
connectionwith STP cable

10BASE-T/100BASE-TX

Machine system side
Machine

(*1) J—

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 mm2,

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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14.3.4 This connector (JD48) is used for a serial port and USB port on the PC
Serial Port/USB Port sde.
14.3.4.1 This port is used for remote debugging of application software.
Serial port To use the following functions, use an RS-232—C connector (JD36A or
JD36B) on the CNC side rather than this connector.
Input/output of parameters and programs performed using the CNC screen
display function
Ladder uploading, downloading, and monitoring performed by FAPT-LADDER |
DNC operation performed via RS-232-C
External control of /O devices
L_CD—mou_nted type C_ZNC and CNC Relay connector (example 1) Relay connector (example 2)
display unit for is series CNC D-SUB 25 D-SUB 9
JD48 1| FG 1l cb 6| DR
PCR-E20MD > sp 1 2| RD -1 Rrs
m _| 15 3| sD
1| RD |11| sSD 3| RD 6 2 ER 8| cs
2| ov |12]usB oV | 4| Rs 9| RI
17 5| SG
3 |Reserve| 13| Reserve 5| CS 18
4| OV |14|Reserve = 6| DR 1o
5/ CS |15/ RS Shield 7| SG 0| ER
6 | USB_+| 16| Reserve 8| CD 21
7 |Reserve| 17| Reserve 9 22l RI
8 | USB_—| 18 |Reserve 10
9 |Reserve| 19| Reserve 11 23
10| Reserve| 20|USB_5V 12 24
13 25

(i) Connection example (Example 1: Conversion to D-SUB 25-—pin

connector)
Rel nnector Recommended wire specification:
DeéaE/J ;025 ecto o1 A66L-0001-0284#10P
D48 - (example 1) (#28AWGX10—pair)
SD 11 02 SD
RD 01 03 RD
RS 15 04 RS . .
05 05 Recommended connector for cable and housing (JD48 side)
Cs Cs
06 DR Connector Housing Manufacture
20 PCR-E20FA PCR-V20LA/ Honda Tsushin
03 ER PCS-E20LA Kogyo
CD FI30-20S FlI-20-CVv2/ Hirose Electric
22 RI FI-20-CV7
02,12 07 FCN-247J020-G/E | FCN-240C020-Y/S | Fuijitsu
VI 0414 o1 SG 52622-2011 52624-2015 Molex Japan
............ Shleld FG
L
Groundplate — GND

— 450 —
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(ii) Connection example (Example 2: Conversion to D-SUB 9—pin
connector)

Relay connector

JD48 D-SUB 9 (example 2)

11 3

SD SD
01 2

RD RD
15 7

RS RS
05 8

CS CS
6

DR
4

ER
1

CD
9

— RI
02,12, 5
ov
04,14 SG

Groundplate —

(iif) Connection example (Example3: Connectionwith aPCfor remote
debugging)

PC serial port

D48 D-SUB 9 (example 3)

SD == 3 SD
01 2
RD >< RD
RS 15 ! RS
05 8
CS >< CS
6
DR
4
ER
1
CD
9
—1 RI
02,12, 5
ov
04,14 SG

Groundplate —

NOTE
For connection with a PC, create a cable according to the
connector pin arrangement on the PC side.

— 451 —
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14.3.4.2 Use this port to connect with the USB keyboard or printer.
USB port
LCD-mounted Type CNC and Relay connector
CNC display unit for Windows usB
JD48 1[5V
PCR-E20MD 2 | D-
rRD_[11] sD :I I:" [ ] 3D+
0V |12|usB ov _| 4]0V
Reserve| 13| Reserve

1

2

3

4 oV 14| Reserve
5 CS |15 RS
6
7
8
9

USB_+ | 16| Reserve
Reserve| 17| Reserve
USB_— | 18| Reserve
Reserve| 19| Reserve
10| Reserve| 20| USB_5V

(i) Connection (for conversion tothe USB connector (typeA receptacle))

Recommended wire specification:
D48 USB connector Use dedicated wire.

06 03 Recommended connector for cable and housing (JD48 side)
USB_+ D+
USB_— 08 02 D— Connector Housing Manufacture
USB_ov |22 94 1 PCR-E20FA PCR-V20LA/ Honda Tsushin
PCS-E20LA Kogyo
use_sv |22 o1
— 5V FI30-20S FI-20-CV2/ Hirose Electric
e SHiEI e FI-20-CV7
FCN-247J020-G/E | FCN-240C020-Y/S | Fujitsu
52622-2011 52624-2015 Molex Japan
NOTE

1 Because not some little incompatibility occurs between
commercial USB devices and USB hosts, FANUC does not
guarantee that all commercial USB devices can operate on
FANUC products. The machine tool builder should check
their operability carefully. Also note that no commercial
USB device is usually designed for dust or drip resistance.

2 Generally, USB devices can be connected to a PC with its
power kept on (hot plugging). However, this connector
(JD48) does not support hot plugging. Using a USB
connector (type A receptacle) as a junction connector
supports hot plugging outside the USB junction connector.

3 The USB power supply (5 V) can supply up to 500 mA.

4 Ground the USB connector to a grounding plate.
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14.3.5 This is a USB—connectable FA full keyboard that can be used with the
FA Full-Keyboard Series 160i5/180i5/210is.
LCD—mounted type CNC and CNC FA full-keyboard
display unit for is series CNC
JD48
PCR-E20MD PCR-E20MD
1 RD 1 SD :I I:ll _l 1| Reserve | 11| Reserve
2] OV 112/USB OV | 2| Reserve[12[ usB_ov
3| Reserve |13| Reserve 3| Reserve | 13| Reserve
4] OV [14] Reserve 4| Reserve | 14| Reserve
> cS 15 RS 5| Reserve | 15| Reserve
6| USB_+ |16] Reserve 6 D+ 16| Reserve
7| Reserve |17| Reserve 7| Reserve | 17] Reserve
8| USB_— |18| Reserve 3 D— 18| Reserve
9] Reserve J19] Reserve 9| Reserve | 19| Reserve
10| Reserve |20| USB_5V 10l Reserve |20l USB 5v
(i) Wiring
FAfull-keyboard Recommended wire specification:
PCR-E20MD Use dedicated wire.
USB_+ 06 06 D+ Recommendedconnector for cable and housing (JD48 side)
USB_— 08 08 D— Connector Housing Manufacture
USB_ov |22 12 v PCR-E20FA PCR-V20LA/ Honda Tsushin
20 20 PCS-E20LA Kogyo
USB_5V v , ;
— 5 FI30-20S Fl-20-CVv2/ Hirose Electric
v SHi@IA e Fl-20—-CV7
FCN—247J020-G/E | FCN-240C020-Y/S | Fujitsu
52622-2011 52624-2015 Molex Japan
NOTE
The following dedicated cable can be used for connection
with the FA full-keyboard. This cable cannot be used to
connect RS—-232—C devices or other USB devices. Neither
a controller—side connector nor a keyboard—side connector
can be inserted or removed with power kept on (hot
plugging).

FA fullkeyboard: A02B-0281-C130#E
Dedicated cable:  A02B-0281-K802
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(i) External dimensions [Unit : mm]

22

280

= uuUUUULLCLﬂﬂ
] Bl

S E B M P N ﬂﬂ

CEF P FLFrLE) 204 210
EOEFEEE L EE L0 220

B e ] & 274

AR L =ee) =

[#)2]e]

M1 EEE -

- _ _C| ° .

T
il

F

| | Mounting hole diagram

I I
290

(iii) Current drain
The keyboard is supplied with power from the USB connector
(JD48) (bus—powered). It requires 400 mA (maximum)

(iv) Others
® No mouse can be connected.
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14.3.6

High—-Speed Serial Bus
(HSSB) (HSSB) [For
Stand-Alone Type]

HSSB interface board (CNC side) CNC display unit for Windows

Optical fiber cable

[ (H— [

COP7

1) Recommended cable (optlcal fiber cable)

A66L—-6001-0026#L1R003 . Cable length=1m
A66L—6001-0026#L3R003 . ... Cablelength 3m
A66L—-6001-0026#L.5R003 . ... Cable length=5m
A66L-6001-0026#L.7R003 . ... Cablelength=7m
A66L-6001-0026#L.10R03 . ... Cable length=10m
A66L-6001-0026#L.15R03 . ... Cable length=15m
A66L-6001-0026#.20R03 . ... Cable length=20m
A66L-6001-0026#.30R03 . ... Cable length=30m
A66L-6001-0026#L.50R03 . ... Cable length=50m
A66L—-6001-0026#L100R3 . Cable length=100m

2) Recommended cable (Junctlon—only low— oss optical fiber cable)

A66L—6001-0029#L1R003 .... Cablelength=1m
A66L-6001-00294.3R003 . ... Cablelength=3m
A66L—-6001-00294L.5R003 . ... Cablelength=5m
A66L—6001-0029#L7R003 .... Cablelength=7m
A66L—6001-0029#L10R03 .... Cablelength=10m
A66L—6001-0029#L15R03 .... Cablelength=15m
A66L—6001-0029#L20R03 .... Cablelength=20m
A66L-6001-00294L.30R03 . ... Cable length=30m
A66L-6001-00294L.40R03 . ... Cable length=40m
A66L—-6001-00294L.50R03 . ... Cable length=50m
3) Low-low optical junction adapter
A63L-0020-0004
WARNING

Any cable other than the recommended cable or any adapter
other than the low—loss optical junction adapter cannot be
used.

The machine tool builder cannot cut or bond the optical fiber
cable. Ifjunction is needed, be sure to use the junction—only
low—loss optical fiber cable and low—loss optical adapter.
See Appendix D, "Optical Fiber Cable,” for explanations
about how to handle optical fiber cables.
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A. EXTERNAL DIMENSIONS OF EACH UNIT

EXTERNAL DIMENSIONS OF EACH UNIT

(Outline Drawings of thei Series CNC with aL. CD—mounted Type Panel)

Outline drawing title Specification drawing number Figure
Series 16i/18i/21i | 7.2” STN A02B-0281-B500,B502,B503,B504 A02B-0281-H124 Fig.u1
control unit monochrome LCD
panel A02B-0283-B500,B502,B503,B504 A02B-0281-H124
A02B-0297-B500,B502,B503,B504 A02B-0281-H124
A02B-0285-B500,B502,B503,B504 A02B-0281-H124
8.4” TFT color A02B-0281-B500,B502,B503,B504 A02B-0281-H123 Fig.u2
LCD panel
P A02B-0283-B500,B502,B503,B504 A02B-0281-H123
A02B-0297-B500,B502,B503,B504 A02B-0281-H123
A02B-0285-B500,B502,B503,B504 A02B-0281-H123
9.5” STN A02B-0281-B500,B502,B503,B504 A02B-0281-H122 Fig.U3
monochrome LCD
panel A02B-0283-B500,B502,B503,B504 A02B-0281-H122
A02B-0297-B500,B502,B503,B504 A02B-0281-H122
A02B-0285-B500,B502,B503,B504 A02B-0281-H122
10.4” TFT color A02B-0281-B500,B502,B503,B504 A02B-0281-H120,H121 | Fig.U4

LCD panel

A02B-0283-B500,B8502,8503,B504

A02B-0281-H120,H121

A02B-0297-B500,B502,8503,B504

A02B-0281-H120,H121

A02B-0285-B500,B502,8503,B504

A02B-0281-H120,H121

(Outline Drawings of the i Series CNC with a Stand—alone Type Unit)

Series 16i/18i/21i and Series 160i/180i/210i control units | A02B—0281-B801, B803, Fig. U6

A02B-0283-B801, B803,

A02B-0297-B801, B803,

A02B-0285-B801, B803
10.47/9.5” LCD unit A02B-0281-C071, C081, C061, C066 Fig. U7
7.2” LCD/MDI unit (Unit applied to display link) A02B-0166-C261#TR, R, TS, S Fig. U8
7.2” monochrome LCD unit (Unit applied to display link) | A02B—0166—-C251 Fig. U9
MDI unit (for 7.2” LCD) (Unit applied to display link) A02B-0166—-C210#TR, TS, R, S Fig. U10
Detachable 7.2” LCD/MDI unit (Unit applied to display link) | AO2B-0166-C271#TR, TS, R, S Fig. U11
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(Outline Drawings of CNC display unit with PC functions)

CNC display unit | 10.4” TFT color A08B-0082—-B001 to —B004 Fig.U12(a)
with PC functions | LCD panel A08B-0082-B031 to —B038
or PANEL i A08B-0193-B031 to —B038
12.1" TFT color A08B-0082-B011 to —B014 Fig.U12(b)
LCD panel A08B-0082-B041 to —B048
A08B-0193-B041 to —B048
15.0" TFT color A08B-0082-B021 to —B023 Fig.U12(c)
LCD panel A08B-0082-B051 to —B057
A08B-0193-B051 to —B057
(Outline drawings of other units)
Stand-alone type | For7.2"/8.4" LCD | A02B-0281-C120#TBR, MBR, TBS, MBS Fig.U13
small MDI unit unit
Stand-alone type | For7.2"/8.4" LCD | A02B-0281-C121#TBR, MBR, TBS, MBS Fig.U14
standard MDI unit | unit
Stand-alone type | For 9.5"/10.4” LCD | A02B-0281-C125#TBR, MBR, TBS, MBS, TFBR, TFBS Fig.U15
standard MDI unit | unit
(horizontal type)
Stand-alone type | For 9.5"/10.4” LCD | A02B-0281-C126#TBR, MBR, TBS, MBS, TFBR, TFBS Fig.U16
standard MDI unit | unit
(vertical type)
FA full keyboard For 10.4” LCD unit | A0O2B-0236—-C131#EC, JC Fig.Ul17(a)
FA full keyboard For 12.1" LCD unit | A0O2B-0236-C132#EC, JC Fig.U17(b)
FA full keyboard For 15.0" LCD unit | AO8B—-0082—-C150#EC, JC Fig.U17(c)
Full keyboard (for debugging purposes) | A86L-0001-0210, 0211 Fig.u18
Mouse (for debugging purposes) A86L-0001-0212 Fig.U19
Floppy disk unit (for debugging | AO2B-0207-C008 Fig.U20
purposes)
HSSB interface board type 2 (1CH) on | A20B-8001-0583 Fig.U21(a)
the personal computer side (ISA)
HSSB interface board type 2 (2CH) on | A20B-8001-0582
the personal computer side (ISA)
HSSB interface board type 2 (1CH) on | A20B-8001-0961 Fig.U21(b)
the personal computer side (PCI)
HSSB interface board type 2 (2CH) on | A20B-8001-0960
the personal computer side (PCI)
Position coder 4000min-t A86L—-0027-0001#102 Fig.U22(a)
6000min-t A86L-0027-0001#002
o, position coder 10000mi-t A860-0309-T302 Fig.U22(b)
Manual pulse generator A860-0202-T001 Fig.U23
Pendant manual pulse generator A860-0202—-T004 to TO15 Fig.U24
Separate detector interface unit A02B-0236—C205, C204 Fig.U25
Battery case for separate detector A06B—-6050-K060 Fig.U26
interface unit (ABS)
Tap unit for DNC1 A13B-0156-C100 Fig.u27
Terminating resistance unit for DNC1 A13B-0156-C200 Fig.u28
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CNC battery unit for external installation | AO2B—0236—-C281 Fig.U29
Punch panel Im A02B-0236-C191 Fig.U30
narrow type
( ype) 2m A02B—0236-C192
5m A02B-0236-C193
Punch panel Im A02B-0120-C191 Fig.U31
2m A02B-0120-C192
5m A02B-0120-C193
Distribution I/O small machine operator’s | AO2B-0236—-C141#TBR, MBR, TBS, MBS Fig.U32
panel
Distribution 1/O standard machine A02B-0236-C140#TBR, MBR, TBS, MBS Fig.U33
operator’s panel
61-key MDI unit | For 9.5"/10.4” LCD | A02B-0261-C161#MCR, MCS Fig.U34
(vertical type) unit A02B-0261-C163#MCR, MCS
61-key MDI unit For 9.5"/10.4" LCD | A02B-0261-C162#MCR, MCS Fig.U35
(horizontal type) | unit A02B-0261-C164#MCR, MCS
61-key MDI unit For 12.1" LCD unit | A0O2B-0261-C165#MCR, MCS Fig.U36
(horizontal type)
61-key MDI unit For 12.1" LCD unit | AO2B-0261-C166#MCR, MCS Fig.U37
(horizontal type)
Blank panel Supplied with the 61-key MDI unit (A02B—0261-C165, C166). Fig.U38
Distribution /0O machine operator’s panel | AO2B-0236—-C150#TBR, MBR, TBS, MBS Fig.U39
(290mm wide)
Stand-alone type | For 10.4" A02B-0281-C327#TBR, MBR, TBS, MBS Fig.U40(a)
standard MDI unit | (vertical type)
for 160i/180i/210i
For 10.4” A02B-0281-C320#TBR, MBR, TBS, MBS Fig.U40(b)

(horizontarl type)
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Number of Depth
option slots | (D) (mm)
2 110
3 125
4 170

At the rear of the metal

panel, the area within 8

mm of the outside edge is

With 2 option slots

O
1
LT L, \I 1 1
With no option slot
\ R
1 O
JL:.II L, \I 1 1
4 &
i
O
O
QV
] O
A==\

) Mounting
left unpainted. hole diagram
Install the unit from the
outside of the cabinet.

— +
)
)
<t Ay
<
o\
O
Q]
Ql
184
e
[
190

5

200

Color : Munsell N3,

semi—glossed

Fig. Ul External dimensions of 7.2” LCD—mounted type CNC control unit
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Number of Depth
option slots | (D) (mm)
2 110
3 125
4 170

At the rear of the metal
panel, the area within 8

mm of the outside edge is

With 2 option slots

O
1
LT L, \I 1 1
With no option slot
\ R
1 O
JL:.II L, \I 1 1

e —d

left unpainted. Mounting
Install the unit from the hole diagram
outside of the cabinet. /
_-—s e 3
Hol
8 ko
/
3 v k]
N
o o
O B 3
QA al
k0
184 k]
0| o
- L A=\
5
[ |
190 200

Color : Munsell N3,
semi—glossed

Fig. U2 External dimensions of 8.4” LCD—mounted type CNC control unit
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With 2 option slots
O
Number of Depth —
option slots | (D) (mm) La P ] \I L
2 110 ,
3 125
With no option slot
4 170 _
(@}
At the rear of the metal | N O
panel, the area within 8 Jimi i
mm of the outside edge is Mounting ’
left unpainted. hole diagram —
Install the unit from the
outside of the cabinet.
<+ —_— = e
. i3
N
VL —
O
N O o
N (Q‘% ol
204
i 0| o
—
) i\
5
! 210 220

Color : Munsell N3,
semi—glossed

Fig. U3 External dimensions of 9.5” LCD—mounted type CNC control unit
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With 2 option slots

O
Number of Depth T4 \
option slots | (D) (mm) o —L
2 110 ’
3 125 With no option slot
4 170 ]
O
At the rear of the metal T4 N O
panel, the area within 8 Jami 1
mm of the outside edge is _ '
left unpainted. Mounting -
Install the unit from the hole diagram
outside of the cabinet.
4 —_ % %]
. 0
0
V —
O
N |8 3
Y Ql
204 0
L O
—_—
] [ Ne=
5
! 210 220

Color : Munsell N3,
semi—glossed

Fig. U4 External dimensions of 10.4” LCD—-mounted type CNC control unit
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380

60 (for 1-slot type)
e 57
Slot 1
JH e '—\-.L|l'| LA | o q
= af | Y
=iy | e
= ol
Slot3 | Slot2 [|3f]EE" —1
= xR
] I/ _
—J /
D Memory card
o O
<o) x x -
™ & o
.0 =
1 DQ‘
71
[l
: o L)
[e0)
= =B EeE =
I T~ MW QN
o )
e 56 86 30| &
=] S=1/1

oo

o

/\

SKXXX
KRR

8

[}

Weight : For 1-slot type, 0.7 kg
For 3—slot type, 1.9 kg
For both types, the stated weight
does not include printed—circuit
boards inserted in the slots.

Fig. U6 Stand—alone Type i Series Control Unit
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1

—o - ]
5 280
60
o
& &|—
[ ] |
i3
~
N | S
—
AR E NN N
L[S al || | (]
290 o
4- 4
N +
274
O <t
— O
QU Ql
A - -
/ | 280 |
4-M3

Mounting hole layout diagram

(The unit shall be fastened to the cabinet from the outside.)

Painting shall be masked 8 mm from the edges of the panel sheet metal
on the rear surface.

Paint color: Munsell code N3, medium gloss

Fig. U7 10.4”/9.5” LCD Unit
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M
T
o 184
—\% o
o E
e o
g
T4 il ; Grounding g
S stud (M4) o
= T 3 = e
* (e
2 _
-+ & 2 ;*ii _.&/I
o 5
M o
- 2
Lo L
190
Grounding
stud (M4)
’ - o &
e |
T HE NN
o HERNEN
© LOO0E]
HEEEEENN
<= EEmmEE.
—GEEEQ ¢ i
—
- olo M 0
S 0
0
& D 4
0
] - [
— T «9\@
5 190 I_5 o
10 200 !
The unit shall be fastened to the cabinet from the outside.
Weight: 3.9 kg Paint color: Munsell code N3, medium gloss

Fig. U8 7.2” LCD/MDI Unit Outline Drawing (Unit applied to display link)
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™
-

[Te}
 E— ﬁ% o
A o Lo
{ .
o (@)
g & 1
- 0
& -
[Te} ~
9
S o6l S %
002
IS
o
o)
S
" °
= ‘ 5
| 06| 3
~ > Q o
\ 781 ©
— Q
S .
o < g
g 2 + + @
2l = & c
g g 2 5
e] g - [&]
5% 3 3
9= 3 = 2
8 o =
<| © c o
< o] & = N
[SUENSVIT = ‘
£ 5 006 ‘
o =
5 o + + [%:
O
© \% T ; ©
c \—1 O
©
D_ Q ]
+ + - - I
[} cc

The unit shall be fastened to the cabinet from the outside.
Weight: 1.6 kg Paint color: Munsell code N3, medium gloss

Fig. U9 7.2” Monochrome LCD Unit Outline Drawing (Unit applied to display link)
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190

ﬂ%
| 84 I

i +

| E— Jp

Grounding stud (M4) (Mounting hole
layout diagram)

O 4-24 Grounding stud (M4)

—]

R

Iﬁ‘

=

200
190

I
0 LED

Paint color: Munsell code N3, medium gloss

The unit shall be fastened to the cabinet from the outside.
Weight: 1.3 kg

Fig. U10 Stand—alone type MDI Unit (for 7.2” Stand—alone type LCD) (Unit applied to display link)
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D — |
(|
rA
[l
-
R o
o < M
B ~ a
P sl
,ﬁg —
=0
s
\\lH o
EEEEEE
5 000000 O
OO000000
J | {00000 O
| | 00000000 |,
M O
5
< I

—{ED O o O 3 O =]
s

Ggc

Paint color: For case, Munsell code 5GY3.5/0.5, medium gloss
For panel, Munsell code N3, medium gloss

Weight: 7 kg

Fig. U1l Detachable 7.2” LCD/MDI Unit (Unit applied to display link)
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L__{ i
T
Lo 125
i ii (With PCI Extension Board Fitting Plate)
|
| 1 _ - .
s 7360880 M 60
! OBBBBHO | (Without PCI Extension Board Fitting Plate)
[T } 4=
25 g /J 2N | 20
— U
Upper View Paint Masking
(Mounting side of this
plate is unpainted in 8mm
290 4-04 width from the edge )
AV
N [ ]
> ol
Maximum
— PCI card
defined at
N ] N Connecting 4.
N =
o o
_
@ ®
N
1 ~
S 280 5/\ on &)
5
Front View Side View 3
2
3.
&
| 280 N 2
d 7 =
e o
4-M3 'gs_)
T
N
Q (HOLE)
274 E
(Basic Unit is mounted from outside
of the panel)
Weight: 3.3kg
4 ' Unit : mm

Panel Cutting

Fig. U12 (a) External dimensions of CNC display unit with PC functions or PANEL i with 10.4” TFT color LCD
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===
—

e

___j;l

125
(With PCI Extension Board Fitting Plate)

]

T

Vg
- EEEY) 60
088@980 ﬁ (Without PCI Extension Board Fitting Plate)
30 2N\ |25
7I_\'T\ ’
Upper View Paint Masking
(Mounting side of this
plate is unpainted in 8mm
| 340 ~J width from the edge )
I 1 5
@ - @ — O-+— ]
® = ®
=
N N
@® ~
o o
—
—
® s
6- 4
~ (_\ln
Y AL -
5 165 165 o
5 3
Front View Side View 3
2
@,
Q.
(0]
L 165 5 165 N o
A 7 3
6-M3 %
Qo
(HOLE)
N
R (Basic Unit is mounted from outside
324 N of the panel)
o
Weight: 4.5kg
Unit: mm
4 +

Panel Cutting

Fig. U12 (b) External dimensions of CNC display unit with PC functions or PANEL i with 12.1” TFT color LCD
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)
P (With PCI Extension Board Fitting Plate)
[
: : = ———=r
| 6d 60
’Egi‘—rl gg gg | r% (Without PCI Extension Board Fitting Plate)
i E = |
35 f XES
PR . Paint Masking
Upper View (Mounting side of this
plate is unpainted in 8mm
400 _\] width from the edge )
® : ° : 07E o —
=
g —
W
N | o
o
—
—
é o
A B
8- 4 - N
™ &5 58 T&5555 5] T
~ - - - - - - -~ L 3
; T %4 2
5 195 195 | z
" o
Front View 5 Side View g
(0]
o,
8-M3 5
195 195 @
N\ N > °
d : < _R &)'-
Q@
o
o w
® (HOLE)
384 ¢ | X
o
(Basic Unit is mounted from outside
of the panel)
o
o
- 4 * Weight: 6.0kg
Panel Cutting Unit : mm

Fig. U12 (c) External dimensions of CNC display unit with PC functions or PANEL i with 15.0” TFT color LCD
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L 44
24 W 40
L
C\] ﬂ

5 130

33

190

200

140

‘W?

Mounting hole diagram

4—p4

190
182

|22

At the rear of the metal panel, the area within 8 mm of

T | 30 | the outside edge is left unpainted.
[ | Install the unit from the outside of the cabinet.

Color : Munsell N3, semi—glossed

Fig. U13 External dimensions of stand—alone type small-size MDI unit
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+ —
=2
PER
Mounting hole diagram
QV] O
<t LO
Al Al
c8 |
T At the rear of the metal
! 06 | panel, the area within
8 mm of the outside
edge is left unpainted.
Install the unit from the
I—T outside of the cabinet.
2% ><ZE
& Fﬂl A
4 k3
Ql © ]
~| O
OO O 04O
—Er 00000 OO
L0000 O
HHOO0O U0 -
N &
L0000 O
B\ Coood 17
) L0000 4o
- O O 0O
iy ’
™~ Color : Munsell N3,
& semi—glossed
G
¢ 1 00c

Fig. Ul14 External dimensions of stand—alone type standard MDI unit
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* H—
V()
=
. . X
Mounting hole diagram o o
— Ql
QN Al
c0c
)
! Olc

At the rear of the metal
panel, the area within
8 mm of the outside
edge is left unpainted.
Install the unit from the
outside of the cabinet.
L

33
|-<—>-
=
— o

%m
-
60MAX

57/
53

00000
OO0 0000
EEEREER
OO0 000
L
230

)
NS
@b‘

HENE NN

— L

118,

& Color : Munsell N3,
semi—glossed

c 'nu Occ

Fig. U15 External dimensions of stand—alone type standard MDI unit (horizontal type)
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o
A

Mounting hole diagram

C,\\J % At the rear of the metal
Ql Q| panel, the area within
8 mm of the outside
edge is left unpainted.
Install the unit from the
outside of the cabinet.
c0c
! olc
L

33
le—
=
=

N
L % &

&
60MAX

87
83
|

000000
OO00o000
e EEEN
OO0000000
O+ 0000
0-0- 0000
290

OO OO

Te) Color : Munsell N3,

T9)
™ semi—glossed
X 4
G
=
c

1T Occ

Fig. Ul6 External dimensions of stand—alone type standard MDI unit (vertical type)
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R A== A
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Fig. U17 (@) FA Full Keyboard 10.4” LCD Type (Specification: A02B-0236—-C131#JC,A02B-0236—-C131#EC)
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1550+40 | 250+40
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© a® P Weight : 3.7 kg
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Fig. U17 (b) FA Full Keyboard 12.1” LCD Type (Specification: A02B—0236—-C132#JC,A02B—-0236—-C1324EC)
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© N Connector © )
- 27 Panel @
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Fig. U17 (c) FA Full Keyboard 15.0” LCD Type (Specification: A08B—0082—-C150#JC, A0O8B—0082—C150#EC)
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| 280 i
| = - FAFull Keyboard 10.4” LCD Type
-+ O @)
4-M3
£ 3
o HOLE =
-0 274 | O
i 330 | — FA Full Keyboard 12.1” LCD Type
~O<_ 0O O
6—M3
N
N
B HOLE e
W/
-0 O @)
L 162
S
324
390
[|< >|' — FA Full Keyboard 15.0” LCD Type
N C= S .
6—M3
N
N HOLE Q
o
/. Note: Refer to each section of outline about
Y 5 o) 0O panel cutting of Basic Units and Floppy
L 192 Diskette Drive.
<
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Fig. U17 (d) Panel Cutting
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Full Keyboard 106key (A86L—0001-0211)

Note: These units can be used only during application development and maintenance ,and this is not
dust proof. .Ambient temperature during operation is 0°C—-40°C.

Fig. U18 Full Keyboard 101/106key
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Note: This unit can be used only during application development and maintenance ,and this is not
dust proof. .Ambient temperature during operation is 0°C-40°C.

(Unit : mm)

Fig. U19 Mouse (Specification: A86L—0001-0212)
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Mounting direction

When using the floppy disk unit attached to the machine, mount the floppy disk unit in one of the following directions:

7N
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<
o
—
J1
\l/
145
(Unit: mm)
Side View

Ny

Fig. U20 Floppy disk unit
Specification No.: A20B-0207-C008
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o PARTS MOUNTING
7 7 24
@]
%@H \ _ ,i i
Sel
(&) EO
: ] %
rjﬁ d
“ I
e R g S, E i
! 55 .21 87.00 ‘ J
E— % -0582 0583
Weight: 0.2 kg
Fig. U21 (a) High—speed serial bus interface board type 2 (PC) (ISA bus version)
Specification No.: A20B—8001-0583 (1 CH)
A20B-8001-0582 (2 CH)
0961 0960 126.30
I I
- O
O
O
O O
O O
o] DO o

[

Fig. U21 (b) Interface Board for Personal Computer (PCl bus version)
Specification No.: A20B—8001-0960 (2 CH)

A20B-8001-0961 (1 CH)
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98
30 35
31+0.15
g5 4
-rqq_oo
i) +$I 1.15'0-14 F
g g 2 e =0 g
3
g 1 — s
|20 |
: g o
N
2
4 ¢5.4 :
3 —
Key position

MS3102A20-29P

Note: Mechanical specifications of the position coder are as follows:
(1) Input axis inertia
1.0 x 10-3 kg-cm-sec? or less
(2) Input axis starting torque
1000 g-cm or less
(3) Allowable input axis load

Radial load Thrust load
T Operating| 10 kg or less 5 kg or less
Idle 20 kg or less 10 kg or less

Driving the timing belt with a pulley directly attached to the
position coder shaft may produce an axis load greater than

————o
N (156 the allowed maximum.
_‘“""“Eg (4) Weight: Approx. 1 kg (without the flange)

Fig. U22 (a) External dimensions of position coder
Specification No.: A86L—0027-0001#102 (Max. 4000 min-1)
A86L—-0027-0001#002 (Max. 6000 min~1)
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68 MC connector: MS3102A-20—29P

Fig. U22 (b) o position coder
Specification No.: A860-0309-T302 (10000 min—1 maximum)
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42

3-M4
On the ¢72 circumference

[PUCSE GENERATOR
TYPE ABB0O-0203-T001

Fig. U23 External dimensions of manual pulse generator
Specification No.: A860-0203-T001
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A860-0203-T010 to TO15 |

90

25

140

38

I

vy ul

100

37

Fig. U24 External dimensions of pendant-type manual pulse generator
Specification No.: A860-0203-T010 to T015
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E © 0||©6 O
COP10B COP10A

JF102(JF106)
JF103(JF107)
JF104(JF108)

cpP1l
jJ|:101(J|:105)
JA4A

The connector names in parentheses are for
an expansion unit. The expansion unit does
not have connectors CP11, JA4A, COP10A,
and COP10B.

o
38
[

Fig. U25 External dimensions of separate detector interface unit
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Y

4—M4 counter

FANU

. Positive polarity indication
sinking % /
k Plus terminal @) / @)
with 3-M3
screw holes _I (] &) r
o 0 O O 0O
™
o .
- Minus terminal /
with 3-M3
screw holes
Y £ ©
. 40
4—$4.3 mounting hole < »
Arrow view A

iN|

92.2

14.1

106.3

78

)

|

Negative polarity indication

93

I

78

Note) The battery is not included.
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Fig. U26 External dimensions of ABS battery case for separate detector
Specification No.: A06B—6050-K060
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| 1”7 a=- [
5 325
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Y
B 100 a 35
120

Fig. U27 External dimensions of tap

39.3 16.0

FXIE

47.0

Fig. U28 External dimensions of terminal resistance unit
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Cover

103

}

13.5 47
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Y 24

Mounting panel hole drilling

Mounting hole (countersink)

/

RTYA \

(S
~

"\

FANUC

145

R
>

> M4 tap x 4

The battery unit is fitted with a 14—m battery cable.

Fig. U29 External dimensions of external CNC battery unit
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Mounting hole

o
|

20

—@%

diagram 001
Gl
1
O fog/aar O

acl
@) G
Al
”—” F—— = — — - At the rear of the metal
@) ~L T T N\ panel, the area within 8
< AT R A mm of the outside edge is
L ————— - left unpainted.

Fig. U30 External dimensions of punch panel (narrow type)
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~a
EJD&&%

1.
|

HB-+83
£3

| U

e —— e — —1

e |

R

Painting shall be masked 8 mm from the edges of the panel
sheet metal on the rear surface.

The following is the panel cut layout drawing of this punch panel.

N
5 Y
A
2 g8l Tt
— —
- 20
A
, &
/\J—/
2-M3

Fig. U31 Punch Panel (Narrow Type)
Specification No.: A02B-0120—C191 (cable length 1 m)
A02B-0120-C192 (cable length 2 m)
A02B-0120—C193 (cable length 5 m)
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Color : Munsell N3, semi—glossed

Weight: 2.3kg
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At the rear of the metal
panel, the area within 8
left unpainted.

Install the unit from the
outside of the cabinet.

Fig. U32 Distribution I/O small machine operator’s panel
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This metal plate can be removed.

At the rear of the metal
panel, the area within 8
mm of the outside edge is
left unpainted.

Install the unit from the
outside of the cabinet.
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Weight: 2.8kg

Fig. U33 Distribution I/O standard machine operator’s panel
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Fig. U34 61-key MDI unit (vertical type)
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Weight: 1.7kg

Fig. U35 61-key MDI unit (horizontal type)
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Fig. U36 61-key MDI unit (vertical type)
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Fig. U39 Distributed I/0 machine operator’s panel (290 mm wide)
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Refer to Fig.U34 about panel cutting.
b: M5 x 10mm (Frame GND)
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nloonaloonial j
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e 40 . 245
— 45.5
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91" 424

e 8 145

70max.
9

I /,{////////,9; . i
* The depth dimension assumes that
= F the HDD unit is installed.
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W S I s s, ////4

54 177 35
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Fig. U40(a) Stand-alone type standard MDI unit for 160i/180i/210i (10.4” LCD, vertical type)

— 505 —




A. EXTERNAL DIMENSIONS OF EACH UNIT B-63523EN/03

Refer to Fig.U35 about panel cutting.
N —— b: M5 x 10mm (Frame GND)
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Fig. U40(b) Stand—alone type standard MDI unit for 160i/180i/210i (10.4” LCD, horizontal type)
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Connectors

Fig. title Specification No. Fig. No.
PCR connector (soldering type) PCR-E20FS Fig.C1 (a)
FI40 connector Fl40-2015S Fig.C1 (b)
Connector case (HONDA PCR type) PCR-V20LA/PCR-V20LB Fig.C2 (a)
Connector case (HIROSE FI type) Fl-20-CV Fig.C2 (b)
Connector case (FUJITSU FCN type) FCN-240C20-Y/S Fig.C2 (c)
Connector case (HIROSE PCR type) Fl-20-CVv7 Fig.C2 (d)
AMP connector (1) for servo side AMP1-178128-3 Fig.C3 (a)
AMP connector (2) for servo side AMP2-178128-3 Fig.C3 (b)
AMP connector (3) for +24 V power supply AMP1-178288-3 Fig.C3 (c)
AMP connector (4) for +24 V power supply AMP2-178288-3 Fig.C3 (d)
Contact for AMP connector AMP1-175218-2/5 Fig.C3 (e)

AMP1-175196-2/5
HONDA connector (case) Fig.C4 (a)
HONDA connector (angled case) Fig.C4 (b)
HONDA connector (male) Fig.C4 (c)
HONDA connector (female) Fig.C4 (d)
HONDA connector (terminal layout) Fig.C4 (e)
Connector (Burndy Japan)(3 pins/brown) SMS3PN-5 Fig.C5
Connector for HIROSE flat cable HIF3BB-50D-2.54R Fig.C6
HIT3BB-34D-2.54R

Connector (Japan Aviation Electronics)(for MDI) LY10-DC20 Fig.C7 (a)
Contact (Japan Aviation Electronics)(for MDI) LY10-C2-3 Fig.C7 (b)
Punch panel connector for reader/punch interface Fig.C8 (a)
Locking plate for reader/punch interface connector Fig.C8 (b)
Honda connector (for distribution I/O connection printed circuit board) | MRH-50FD Fig. C9
AMP connector (for loader 1/O board) AMP178214-1 Fig. C10
Faston terminal A02B-0166—-K330 Fig. C11
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TYPE
USAGE
MATING
HOUSING

HONDA PCR-E20FS (SOLDERING TYPE)
GENERAL

HONDA PCR-V20LA (PLASTIC)

s A ) -
n
2 <— 1.27 1
‘ ) T I | | A | 1
" e
'\ kr‘r‘l 1T I-I T T T IJ 1
n
n Ly
5 +1
s HONDA, | Display )
- A [ A
= I ===
L]l |
v [
litlisy ailitli oo

1.27—»#« | 5 -

_ﬁ I::Il::ll::l‘::l l::lt:ll::ll::l n_

M e
A B

PCR-E20FS 21.65 |11.43

Fig. C1 (a) PCR connector (soldering type)
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TYPE HIROSE FI40-2015S
USAGE PULSE CODER INTERFACE
LINEAR SCALE INTERFACE
MPG INTERFACE
MATING/HOUSING : HIROSE FI-20-CV
P 16.25 .| 15°
P 11.43 e
1.27
aEa
A Note
This connector does not
1 & 1008 76[5 4 3 2 1 » have contacts for positions
ol A [\ [TT T T T mEy 1131517, and 19,
0| oy LNV P A I A 7 =iy o
‘r 20 19 18 17 16|15 14 131211
(. A
P 13.35
P 19.2 T
Tab for
shield
connection - _ 4
=~
< = _\
AE 4
- =2
<
\ I [ ) I |
[9p] } A | ;
0 @3) |
lﬁ‘ OROROROROIIONORORORO) \°d | I ! (1)
I
i
oll|ofl|o]l||o|ren AR
1 \ :
TITITI Ty TR ()
A A < <>
—J
Section AA s 20| 18| 16| 14| 12
(Standard 1/10)
- RS TS T See from the back (soldering side)
« 10| 8 6 4 2 \
9| 7, 5|31

Fig. C1 (b) FI40 connector
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TYPE : HONDA PCR-V20LA (for 6 dia. cable)
USAGE :  GENERAL
95
\
21 11.4
y O i O /(1)

37

i |

(1) (2) Case

?3) Cable clamp

4) Lock bracket

5) Lock lever

(6) Set screw for cable clamp

Fig. C2 (a) Connector case (HONDA PCR type)
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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

9_5i320'3 11.540.3
(5
y O Lo S —
e
N5 6 |- |—
U
(S @
n
e 5] o
g A
- |
3 [
0 — 1T
N~
- (3
/
30+0.3 /

Fig. C2 (b) Connector case (HIROSE Fl type)
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TYPE : FUJITSU FCN-240C20-Y/S (for 5.8 dia. cable)
USAGE : GENERAL

37

30

< -

Cable clamp
Screw

114

()

Lock lever

Fig. C2 (c) Connector case (FUJITSU FCN type)
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Fig. C2 (d) Connector case (PCR type (Hirose Electric))
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TYPE © AMP1-178128-3
Circuit No.
DIMENSION (25.5) .
]
Loie e af A
aw! 1 el
§ i = &
A1 1 s
¥ |
2l Y v
19.24
(o]
10.16—> < P
5.08— 3t \ v ) Y
=T Y 1
D — w1
L =
A A A 4
<8 8 4
M| < © N~

Circuit No.

Fig. C3 (a) AMP connector (1)
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TYPE . AMP2-178128-3
(29.7) Circuit No.
DIMENSION F /ﬁ
L €] :Zl: T A
awv! 1 leg -
N m}gﬂi
Vo [ H 0|
R | A N VAR RIS
i ! P ot N
i | 3
|| 1|V T 2
(19.24) -
S
©
10.16 > < =)
————
SR, ¥ ‘E ,, f—lﬁ ,,, —]
pHLE __5” - |
A A S 4 2 A
ITo) o RTo)
| O Ty) -
o < © ~
|
[ \ B

Cricuit No.

Fig. C3 (b) AMP connector (2)
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TYPE

USAGE

DIMENSION

AMP1-178288-3

POWER SUPPLY UNIT CP1A |3 o
+24V INPUT 2 oV =
1| +24v
(22.96) Circuit No.
L€ 2 v 1 A
W te
i =l &
©
—
A 4
7.62 - u e
3.81 “
— < \ \
= N Y
] et ) 4 — Lt
=Mt => =
A A y
|
‘ \ 7 oS i 4
D I | ol < © N~
o
1imi.
|
[ | 1

Circuit No.

Fig. C3 (c) AMPconnector (3)
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TYPE : AMP2-178288-3
USAGE : POWER CP1B
+24V OUTPUT > oV -
+24V o
DIMENSION Circuit No.
A
. g
Vi 7y /I N
1 1
l by 9
l |, °
0 by
= ) Y Y
_ 6.7
(o]
pas
Y A
I ===iE}
Xy 1 A
[To} [Te)
: -
I N

Circuit No.

Fig. C3 (d) AMP connector (4)
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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
(21.8)
< g
" N~——"~1
He—— — H _ % L\ @
——
d 'v—|;|:.El\:‘E/ﬁ W
1 L~
*A—e
+0.5 <>
P 17.8
9.3 (2.5 B
2.9%02 A |
o ‘ ‘
i U U |
e [ —AMP ©/4" -
|
" ‘ — —
N A |
w7 S PLATING 1D-MARKj<—  |¢

PRESSER 1D-MARK

A

B

A Aoa
29

<

U

9 +0.5

2

In case of reel

(¢2.6)

B-B

4204
<

oA

‘ S
PR RS 0
/ ‘ \ ITe)
Y

Fig. C3 (e) Contact for AMP connector
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@

“
@

.’ — 5
/ © | |
g M R 720 L B [ CE— —
g b | G R
HONDA —
\\
(5)
y
.
< A > <¢—— (D)—>»
(B)
Symbol Number of
Specification A ® | ¢ | (D) terminals
MR—20LMH  (Plug) 30.3
MR_20LFH _(Jack) . 449 | 39.8 | 17 20
MR-50LMH  (Plug)
67.9 | 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)
S Jack (MR—20, 50FH)

Fig. C4 (a) HONDA connector (case)
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6110.56

27

71.3%0.5

External dimensions of 50—pin connector

Fig. C4 (b) Honda connector (angled—type case)
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9 10|11 12 13

2 3 4 5 6

5
s

HONDA
e

A | 8 || teminas
MR-20RMH 328 | 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) HONDA connector (male)
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2-M2
( ™\
T L@o goA
ST TS W
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f@o ooﬁ
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\ \ j/ .
e B h -
A
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<
D ©
o
l Y 010
! 0

Hﬁlee%%

1>_|2 3 4 5 >—7‘ g A\
? 9 10|11 12 ‘T; % W
14 15 16 17 18 19 20
Number of
A B terminals
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) HONDA connector (female)
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Fig. C4 (e) HONDA connector (terminal layout)
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32 max.

T
L < [
N (
i T h |
™ I s
@y 5
WA oA 8
N Q o
an)\ A =
NZa
—
@)
=)
— A
"ﬁT‘ 1 k(
C
\
L
6102
7.7
L7
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
Peeling length

2.8mm max
7.2mm

Fig. C5 Connector made by Burndy Japan (3 pins,black)
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CONNECTOR FOR FLAT CABLE (HIROSE ELEC. CO.)
Specification HIROSE ELEC. CO.
HIF3BB-50D-2. 54R (50contacts)

HIF3BB Q u [ ] u
g 3 [ |
A N X 1)
1.27 1.27 1.09
Section A-A' Section B-B’ ASS'Y DIAGRAM
MAIN BODY PROTECTOR CRAMP
A A A

6.0
2.54
>
>

[HEVEY)
T T

I ==

iG.O,

*2
_ w3 | |

35
i > | 8 o
1.05 -
N Lf.‘ = TT NEPR
45

3.5

0.3
0.95

o
-
10.5

7.0

Dimensions
L No.of
Description contact A B C D

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

AO1 MARK (SIDE)

20PINS / / POLARITY GUIDANCE

ROW A ——- {17 ) e O O O ) ) 00 O
ROw 8 —— | 1) () ) ) ) O ) O O
o1 | 03 | 05| o7 | 09 |
02 04 06 08 10

OUTVIEW FROM CONNECTOR SIDE.

50PINS
v

ST ) i s s
rowe—»> | HOHENONENONOEEE DRSS S
01| 03 | os| o709 | 11 |13 |15 |17 |19 | 21| 23 | 25
02 04 06 08 10 12 14 16 18 20 22 24

OUTVIEW FROM CONNECTOR SIDE.

Fig. C6 Connector for HIROSE Flat cable
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i
]
. | ,
T * .
Al g
+0.2
18
+£0.08
| 2 (pitch)

+0.15
13

205 -0.3

+0.3
21.6 0

£30.2
5.3
o |
am
-Huj E
+0.05
-0.2
4.1

Fig. C7 (a) Connector (Japan Aviation Electronics)(for MDI)
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+0. 3
1.865
0. 3
1. 4
3 s
]
_ T TS
oo (o
[ & Nl
W w
Section A-A \
ection A—
0. 4
——>] >—
Contact position
(S5.45)
+0. 3
0.1 5. 35
0. 3
0. 85

1]
wn
1
i
[
)
NN
N
(@]
W
0'!0
N

=1 s

[ - wn
\E==Ja s (- i —~
1.65

Detailed contact diagram

Excluding the crimp terminal

Product name

Fig. C7 (b) Contact (Japan Aviation Electronics)(for MDI)
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H
J
A 53.0 D 7.8 G 10.7

B 38.3 E 126 H 1.2
C 470 F 413 J 038

>
Y

A

C > A—A cross section F

>
A
A
w
Y
y
Y
=y
o

I N ( \
E Jan ( _ - _ ) N p mﬁ an G
N> \ | j N L\J \\ Jj \JJ
T i 6.1
< : 10
A e o 2-3.05
—3.05p 10.8
Fig. C8 (a) Punch panel connector for reader/puncher interface
Small round
M2.6 x P0.45 screw Interlock screw head screw
\ \ +H<- 1.2groove
/ Y b1 Z
/R ' . 87
N | | %9
1.2 > 127 ]
6.2 Spring washer

Fig. C8 (b) Locking plate plate for reader/puncher interface connector
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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
9.7 44.2
2.6
© Nt N Agﬂ;ms m“ﬂmt‘ﬂ\l\ S d\t;cgﬂ:}n'\n ﬂ’
d AN L I
& Nl PPN VAN %
™ E RSN AN A A A \}’ AN v, SANTAN g
3.9 33.8
Tt
A}aa s | 1
2 ; == ‘-01
= L i
L AR IR
2 2.54 005§ o
10.21 43.18 i
2= a7 (53.39) .
G|
© .4 njlvzaa.sa7aemnwzw)mitsvsxms’; ‘ﬁ ~ }
pog i9]20{21]| 22} 23| 24| 25 2627|2829 J’JLJI 32 cﬂ
S DN e o536 37 38331 40 a1 a2 a3 a4 es o6 a7] a8 a3 50l [\
- i ki - T ? 3l <
9
7.63 50.81 o
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 Y
ooooooooooooooocgo/
O 0000000000000 ] O
0000000000000 00000

01 ]03[05]|07 09|11 ]13]15]17]
02 04 06 08 10 12 14 16 18

Viewed from the connector side

Fig. C9 Honda connector
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Type: AMP 178214-1
Application:  Used for the loader 1/O board
Dimensions:
ny
I o
I N
I\ p
oo
I\
5] B @)
30. | )
32.09
= —m)
S [ti
- —7
Fig. C10 AMP connector
Type: Faston terminal
Use: Frame grounding

Applicable housing: 170604—1 manufactured by AMP Japan, Ltd. or
FVDDF2-250 TYPE | (blue) manufactured by Japan Solderless terminal MFG. co.Ltd.

Dimensions:

7.62

Applicable wire
1.25t0 2.27 mm?

-
I

7.75

21.59

Fig. C11 Faston Terminal
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B 20—PIN INTERFACE CONNECTORS AND CABLES
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B—63523EN/03

B.1
OVERVIEW

B.2
ADDITIONAL
TARGET MODEL

B.3
BOARD-MOUNTED
CONNECTORS

This section provides supplementary information about the
recommended (FANUC—approved) 20-pin interface connectors used
with the following target model.

FANUC i series

B.3.1
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.
(Notethat these cables cannot be used with screw—fixing cable connector
housings.)

B.3.2

Straight and
Right—angled
Connectors (for Spring
and Screw—fixing
Connector Housings)

Models: PCR-E20MDK-SL-A (Honda Tsushin)(straight connector)
PCR-E20LMDETZ-SL (Honda Tsushin)
(right—angled connector)

These connectors are used for the main and option boards of thei series.
As cable connectors, they are compatible with screw—fixing connector
housings as well as the spring locking connector housings.
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B. 20—PIN INTERFACE CONNECTORS AND CABLES

B.4 Cable connectors consist of a connector main body and housing. The
models listed below are available. Those connectors not marked with an
CABLE : : ,
asterisk are currently being mass—produced as manufacturer’s standard
CONNECTORS models. Thosemarked with an asterisk are produced according to custom
specifications by FANUC.
Use Type Manufacturer Connector Housing Applicable cable
model model outside diameter
Cable —— General ___Strand wire Honda — PCR-E20FA __ PCR-V20LA* _ ¢ 6mm (¢5.7 to 6.5)
connector| use press—mount
(MDI, type Hirose — FI30-20S* ____ FI-20-CV2* __ ¢ 6.2mm (¢5.5 t0 6.5)
f,\,']llaNK’ Fujitsu — FCN-247J020 _ FCN-240C020_ ¢ 5.8mm (¢5.5 to 6.5)
’ —-GIE -Y/S*
St'::'?"’ Molex — 52622-2011* __ 52624-2015* __ ¢ 6.2mmg¢ (5.9 to 6.5)
| Strand wire — Hirose — FI30-20S*______ FI-20-CV7* ___ ¢ 6.2mm (¢5.5 to 6.5)
press— (Low screw—
mount type fixing housing)
L Soldering —_ Honda — PCR-E20FS __ PCR-V20LA* _ ¢ 6mm (¢5.7 to 6.5)
type
Hirose —_ FI40-20S* FI-20-CV2* ___ ¢ 6.2mm (¢5.5 t0 6.5)
| FI40B—20S* FI-20-CV5* ___ ¢ 9.2mm (¢8.9 to 9.5)
(FI40A—20S*)
L FI40B-20S* FI-20-CV6* ___ ¢ 10.25mm (¢9.5 to 11.0)
For —-Soldering Hirose —_ FI40B-2015S* _ FI-20-CV* ___ ¢ 8.5mm (¢8.0 to 9.0)
pulse_ coder, type (F140-2015S%*)
|_ coaxial _ FI40B-20S* FI-20-CV5* ___ ¢ 9.2mm (¢8.9 to 9.5)
I(i:gg‘laer,scale (FI140A-20S")
manual pulse — FI40B-20S* FI-20-CV6* —— ¢ 10.25mm (¢9.5 to 11.0)
gtec”eratorf Honda — PCR-E20FS ___ PCR-V20LA* __ ¢ 6mm (¢5.7 to 6.5)
Fig. B.4 Cable connectors
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Cable Connectors

Strand wire press-mount connector :

With this connector, #28AWG wires are
press—connected to each pin at the sametime.
The cost of producing a cable/connector
assembly with this connector model is much
lower than with connectors designed for
crimping or soldering.

Also, the following connector housing has
been newly developed for use with the i
series.

Connector model (manufacturer)

Supplementary description

FI-20-CV7 (Hirose)

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 i series (see Section B.3.2). Note that
this connector housing cannot be used for conventional board-mounted
connectors.

Soldering type connector : Details of soldering type connectors and their
housings are summarized below.

Table B.4 Details of soldering type connectors and housings

® Connectors

Connector model (manufacturer)

Supplementary description

PCR-E20FS (Honda)

Soldering type connector for general signals. This is suitable for producing cable
assemblies in small quantities, as well as on-site.

FI40-20S (Hirose)

Equivalent to Honda PCR—E20FS

FI40B-20S (Hirose)
(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)
(formerly, F140—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
F140-2015S. These pins can be soldered to wires as thick as #17AWG, provided
that the cable diameter does not exceed 8.5 mm.

® Housings

Housing model (manufacturer)

Supplementary description

FI-20-CVS5 (Hirose)

Should be used with the FI40B-20S. Thisis a plastic housing designed for use with
a cable that is 9.2 mm in diameter.

FI-20-CV6 (Hirose)

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 Fig. B.4, 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.
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Connector model Housing model
(applicable cable diameter)

® Fl40B-2015S &— FI-20-CV (8.5 mm in diameter) only
(formerly FI140-2015S)

e /Fl40-20S FI-20-CV2 (¢6.2mm) \ Those listed
FI40B-20S & FI-20-CV5 ($9.2mm) ggrfhb% left
(formerly FI40A-20S) FI-20-CV6 ($10.25mm)/ (aed,
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B.5

RECOMMENDED
CONNECTORS,
APPLICABLE
HOUSINGS, AND

CABLES

Table B.5 Recommended connectors, applicable housings, and cables

Connector name

FANUC-approved

FANUC-approved

Compatible cable (cable diameter)

Remark

referenced in the connector housing FANUC development
Connection (manufacturer) (manufacturer) FANUC specification number
Manual
PCR-E20FA PCR-E20FA PCR-V20LA A66L-0001-0284#10P Plastic housing
Strand (Honda Tsushin) (Honda Tsushin) (6.2 mm in diameter)

press—mount type

FI30-20S
(Hirose Electric)

FI-20-CV2
(Hirose Electric)

FCN-247J020-G/E
(Fujitsu Takamizawa)

FCN-240C020-Y/S
(Fujitsu Takamizawa)

52622-2011 52624-2015

(Molex) (Molex)
PCR-E20FA FI30-20S FI-20-CV7
Strand wire | (Hirose Electric) (Hirose Electric)

press—mount type

Metal housing

Plastic housing

Plastic housing

Plastic housing

PCR-E20FS PCR-E20FS PCR-V20LA Plastic housing
Soldering type (Honda Tsushin) (Honda Tsushin)
Fl40-20S FlI-20-CVv2 Plastic housing
(Hirose Electric) (Hirose Electric)
FI40B-2015S FI40B-2015S Fl-20-CV A66L-0001-0286 (Note) | Plastic housing
(formerly (formerly (Hirose Electric) A66L-0001-0402 (Note)
Fl40-2015S) Fl40-2015S) (8.5 mm in diameter)
15-pin soldering | (Hirose Electric)
type
F140B-20S F140B-20S FI-20-CV5 A66L-0001-0367 Plastic housing
(formerly (formerly FI40A—205) | (Hirose Electric) A66L-0001-0368
FI40A—-2015S) (Hirose Electric) (9.2 mm in diameter)
soldering type
Fl40B-20S FI-20-CV6 A66L-0001-0403 (Note) | Metal housing

(Hirose Electric)

(Hirose Electric)

(9.8 mm in diameter)

NOTE

*1 Cable A66L—0001-0286 has been recommended for use as a pulse coder cable. It can be
up to 20 m long. Two cables, A66L-0001-0402 and A66L—0001-0403, have recently been
developed. A66L—0001-0402 and A66L—0001-0403 can be as long as 30 m and 50 m,
respectively. (See Fig. 4 for detailed specifications.)
Both cables have the same level of oil and bending resistance (cable, 100 mm in diameter,
capable of withstanding at least 10 million bending cycles) as conventional cables, and are
UL- and CSA—certified.

— 536 —




B—63523EN/03

B. 20—PIN INTERFACE CONNECTORS AND CABLES

Press—mount type
connector assembly
tools and jigs

Connector model FANUC—-approved Wire forming tool Press—mounting Remark
referenced in the connector tool
Connection Manual (manufacturer)
PCR-E20FA PCR-E20FA PCS-K2A FHPT-918A Low cost
(Honda Tsushin)
JGPS-015-1/1-20 |MFC-K1 (Note 1)
JGPS-014 PCS-K1
FHAT-918A
FI30-20S FI30—-20CAT FI30-20/1D Low cost
(Hirose Electric)
FI30-20CAT1 HHP-502
FI30-20GP
FCN-247J020-G/S FCN-237T-T043/H |FCN-237T-T109/H
(Fujitsu) FCN—247T-T066/H
FCN-237T-T044/H
FCN-237T-T062/H
52622-2011 57829-5000 57830-5000 Low cost
(Molex)
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.
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Materials for cable Machine tool builders are required to manufacture or procure the

assemblies materialsfor the cable assembliesto 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 Manufacturer Remark
specification
number
10—pair cable General use 0.08mm?2 A66L-0001-0284 | Hitachi Cable, Ltd.
10—pair #10P Oki Electric Cable Co., Ltd.
12—conductor Pulse coder, 0.5mm? A66L—-0001-0286 | Hitachi Cable, Ltd. 20 mor less
composite cable |linear scale, 6—conductor Oki Electric Cable Co., Ltd.
manual  pulse | 0.18mm?2
generator 3—pair
0.75mm?2 A66L—-0001-0402 | Oki Electric Cable Co., Ltd. |30 m or less
6—conductor Usable on
0.18mm?2 movable parts
3—pair
1.25mm? A66L—-0001-0403 | Oki Electric Cable Co., Ltd. |50 m or less
6—conductor Usable on
0.18mm?2 movable parts
3—pair
5—core coaxial CRT interface 5—conductor | A66L—0001-0371 | Hitachi Cable, Ltd. 50 m or less
cable coaxial
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10—pair cable () Specifications
Iltem Unit Specifications
Product No. - A66L-0001-0284#10P
Manufacturer Hitachi Cable,Ltd.
Oki Electric Cable, Co.,Ltd.
Rating - 60°C 30V:UL2789
80°C 30V:UL80276
Material Conductor - Stranded wire of tinned annealed copper (ASTM B-286)
Insulator - Cross—linked vinyl
Shield braid - Tinned annealed copper wire
Sheath - Heat-resistant oilproof vinyl
Number of pairs Pairs 10
Conductor Size AWG 28
Structure Conductors 7/0.127
/mm
Outside diameter mm 0.38
Insulator Thickness mm 0.1
Thinnest portion : 0.8 (3.1mm)
Outside diameter (approx.) mm 0.58
Core style (rating) mm UL15157(80°C, 30V)
Twisted pair | Outside diameter (approx.) mm 1.16
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 | Hitachi Cable : Not available
/mm Oki Electric Cable  : Available,10/0.12
Shield braid | Element wire diameter mm 0.12
Braid density % 85 or more
Sheath Color - Black
Thickness mm 1.0
Outside diameter (approx.) mm 6.2
Standard length m 200
Packing method - Bundle
Electrical Electric resistance (at 20°C) Q/km 233 or less
performance Insulation resistance (at 20°C) | MQ-km 10 or less
Dielectricstrength (AC) Vimin. 300
Flame resistance - Shall pass flame resistance test VW-1SC of UL standards.
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523EN/03

(b) Cable structure

Twisted
pair wire

Binding
tape

Shield
braid

Sheath

Wire identification table (Hitachi)

Insulator color

Wire No. First | Second
wire | wire

1 Blue | White

2 Yellow | White

3 Green | White

4 Red | White

5 Purple | White
6 Blue Brown
7 Yellow | Brown
8 Green | Brown
9 Red | Brown
10 Purple | Brown

The numbers assigned to the wires correspond to the numbers in the table at right.

Fig. B.5 (a) Cable made by Hitachi Cable

Drain
wire

Twisted
—pair
wire
Binding
tape

Shield
braid

Sheath

Wire identification table (Oki)

> Dot mark
[72]
| = =Y color
2l 8 |58
z| & |&3
©| 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

The numbers assigned to the wires correspond to the numbers in the table at right.

Fig. B.5 (b) Cable made by Oki Electric Cable
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Composite 12—core

(&) Specifications

cable
Item Unit Specifications
Product No. - AB66L-0001-0286
Manufacturer - Oki Cable, Ltd.
Hitachi Electric Cable Co., Ltd.
Rating - 80°C, 30V
Material Conductor,braid—shielded - Strand wire of tinned annealed copper (JIS C3152)
wire,drain wire
Insulator - Heat-resistant flame—retardant vinyl
Sheath - Oilproof, heat—resistant, flame-retardant vinyl
Number of wires (wire ons.) Cores 6 (1to 6) 6 (three pairs) (7 to 9)
Conductor Size mm?2 0.5 0.18
Structure Conductors 20/0.18 7/0.18
/mm
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 | Outside 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 mm 5.7
Drain wire Size mm?2 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
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Item Unit Specifications

Sheath Color - Black

Standard  thickness  (The mm 1.1

minimum thickness is at least

85% of the standard thickness.)

Outside diameter mm 8.5Max. 9.0(1)
Standard length m 100
Packing method - Bundle
Electrical Electric resistance (at 20°C) Q/km 39.4(1to 6) 113(7t0 9)
performance | (wire nos.)

Insulation resistance (at 20°C) MQ—km 15

Dielectric strength (AC) Vimin. 500
Flame resistance - Shall pass flame resistance test VW-1SC of UL standards,

NOTE

than the drain  wire.

The maximum outside diameter applies to portions other

(b) Cable structure
The cable structure is shown below.

Drain wire

0.18—mm2 twisted pair wire

0.5-mm2 insulated wire

Binding tape

Shield braid

Sheath

The colors in the figure indicate the colors of insulators.
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(c) Specifications

Iltem Specification
FANUC specification number A66L-0001-0402 A66L-0001-0403
Manufacturer Oki Electric Cable Co., Ltd.
A—conductor B—conductor A—conductor B—conductor
Conductor Constitution 16/0.12 3/22/0.12 16/0.12 7/16/0.12
Number of conductors/mm (0.18mm?2) (0.75mm?2) (0.18mm?2) (1.25mm?2)
Typical outside diameter 0.55 1.20 0.55 1.70
(mm)
Insulation Color White, red, black Red, black White, red, black Red, black
(polyester)
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, and white—black, and
black-red black-red
Direction of twisting Left Left
Typical pitch: Typical pitch:
20 mm 20 mm
Assembling Number of strands or 3 6 3 6
by 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 9.8+0.3
Finished Typical length (m) 100
assembly
Short size Basically not approved.




B. 20—PIN INTERFACE CONNECTORS AND CABLES

B—63523EN/03

Iltem Specification
FANUC specification number A66L-0001-0402 A66L-0001-0403
Manufacturer Oki Electric Cable Co., Ltd.
A—conductor B—conductor A—conductor B—conductor
Finished Rating 80°C 30V
assembly
performance | Standard Shall comply with UL STYLE 20236 and CSA LL43109 AWM I/Il A 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 | /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
Sheathing 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
Cable cross
section Tape Braided shielding

Solid wire B

Twisted pair A

Drain
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5—core coaxial cable
e Specifications

Item Unit Description
Specification - A66L-0001-0371
Manufacture - HITACHI CABLE CO., LTD.
Number of Conductors Core 5
Inside Con- | Size mm? 0.14
ductor Components Conduc- 7/0.16

tors
(PCS)/m
m

Material - Tin—coated Soft Copper Wire

Diameter mm 0.48
Insulator Material (Color) - Polyethylene (White)

Thickness mm 0.71

Diameter mm 1.90
Outside Material - Tin—coated Soft Copper Wire (Rolled)
Conductor Diameter of Com- mm 0.08

ponent-Wire

Density % 95 or more

Diameter mm 0.2
Jacket Material - Vinyl

Color - Black. White. Red. Green. Blue

Thickness mm 0.15

Diameter mm 2.6
Twisted Assembly Diameter mm 7.1
Thickness of Paper Tape mm 0.05
Shield Wire dia. Material mm 0.12
braid Tin—coaded soft copper wire

Density % 80 or more

Thickness mm 0.3

Diameter mm 7.8
Sheath Material, Color - Oil Tight Vinyl Black

Thickness mm 0.7 (Min. thickness: 0.56)
Finish Diameter mm 9.2 £0.3
Conductor Resistance (20°C) Q/km 143 or less
Withstand Voltage (A.C.) Vimin. 1000
Insulation Resistance (20°C) MQ—km 1000 or more
Impedance (10MHz) Q 7515
Standard Capacitance (1MHz) nF/km 56
Standard Attention (10MHz) dB/km 53
Weight kg/km 105
StandardLength m 200
Package form - Bundle
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| Red RD
2 Red RD

INTERPOSITION
3 Green GN
4 Green GN

9 Black BK
10 Black BK

SHEATH

6 Blue BU
5 Blue BU

8 White WH
7 White WH

An example of circuit testing 20—pin interface cable

(2)

Resistor

L

Check
every pin

N

Cable (20—pin interface connector)

L PCB connector PCR-E20LMD-SL (Honda)
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CONNECTION CABLE (SUPPLIED FROM US)

Maximum allowable cable length between units

Maximum
Cable type Use and condition cable length
(m)

MDI cable Control unit—to—MDI unit 50 m
1/0 Link cable Electrical cable 10 m Note 2

Electrical-to—optical conversion 2m

adapter

Optical cable 200 m
Serial spindle cable | Electrical cable (control 20m

unit—to—spindle servo unit)

Electrical-to—optical conversion 2m

adapter

Optical cable 200 m
Position coder cable | Control unit position coder 50 m
MPG cable Connector panel I/O operator’s panel |50 m

1/0 module—to—manual pulse

generator
FSSB cable See APPENDIX D.
HSSB cable See APPENDIX D.
RS-232C 4800 baud or less 100 m
communication cable

9600 baud or less 50 m
RS—422 9600 baud or less 800 m
communication cable

19.2 kbaud 50 m

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 in the i series
CNC. 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.
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Purpose Description Specification | Length
Splndle signal PCR—E20FA
cable
(when 3 or 4 serial j% Ho A02B—
spindles are |: :| 0236— 5m
connected) e /’; K845
. (=]
Electrical-to—electr Fl-20-CV7
ical
Spindle signal
cable
(when 3 or 4 serial PCR-EZ0FA
gk ) =T
0236— 5m
For serial K846
connection A
between the PCR-E20FA
second and third
spindles
Spindle signal
cable PCR—E20FA
(when 3 or 4 serial
spindles are HO A02B—
connected) |: / :| 0236— 1m
. K847
When an electrical
-to-optical A HO__|
! FI-20-CV7
conversion adapter
is used
Power supply AMP2-178288-3
cable for I/O unit
O
Control unit | A02B-
(CP1B) L / 0236— 5m
¢ ﬁ,ﬁj ‘Eg K843
/O Unit SMS3PNS-5
(CP31) _
MDI signal cable FL20-CV7 AO2B—
Integrated control 0236— 25m
unit or stand—alone ) K812
type LCD unit [
(CASS) Om A02B
{} —
. 0236— 45m
MDI unit LY10-DC20 K813
(CK1)
Power supply
cable for AMP2-178288-3
stand—alone type
LCD unit 4‘—’} |"'¥ A02B—
stand—alone type 0166— 55m
MDI (CPD2) )f K880
¢
Stand-alone type AMP1-178288-3
LCD (CP5)
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Purpose Description Specification | Length
Manual pulse
generator cable |:||:| 3¢
(for one unit)
_ F140-2015S A02B—-
Control unit (JA3) 0120— 7m
¢ K847
Manual pulse
generator terminal
board
Manual pulse
generator cable
(for two units) 34
Control unit (JA3) F140-2015S '8‘235__ 7m
¢ K848
Manual pulse M3 crimp style terminal
generator terminal I L\ E E E
board gy
©©EOO
Manual pulse 0000
generator cable IRNRERN
(for three units) |:| 3 H H H
i F140-2015S A02B—
Control unit (JA3) s 0120— 7m
¢ K841
Manual pulse M3 crimp style terminal |> o
generator terminal L\ I:
board Ay 8
oar clele
1/O Link cable 1 \2 —~a/ ]
convolunit@018) | ||| |[] 0 AB- |
7
b . A NI K842
1/O unit (JD1B) PCR—E20FA
Control unit power M3 crimp style terminal
supply cable
Stabilized power | A02B-
supply (24 VDC) 0124- 5m
(3 K830
Control unit
(CP1A) AMP1-178288-3
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Purpose Description Specification | Length
Serial spindle
signal cable [ \2 s/
Control unit (JA41) |: |:| |:| :| A02B-
4 = 0236— 1m
— TN K844
Electric/optical PCR-E20FA
converter
Serial spindle
signal cable M \z— o
Control unit (JA41) |: |:| |:| :| A02B-
b — 0236- 5m
_ 3 AN K810
series amplifier PCR—E20FA
(JA7B)
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OPTICAL FIBER CABLE

Thei Series CNC uses optical fiber cables for the following interfaces.
This table lists the usable combinations.

Interface

Recommended
optical cable

Maximum allowable
transmission distance

Applicable junc-
tion adapter

Remark

Serial spindle interface A66L—-6001-0026#L~ | 200 m A63L-0020-0002
1/0 Link interface A66L-6001-0026#L~ | 200 m A63L-0020-0002
High—speed serial bus A66L—6001-0026#L~ | 100 m None
(HSSB) interface (Note)

A66L—-6001-0029#L~ |55 m A63L-0020-0002 | For junction only
Serial servo bus (FSSB) | A66L.—6001-0023#L~ |10 m None
interface

A66L-6001-0026#L~ | 100 m None
Between stand-alone A66L—6001-0026#L~ | 100 m None
control unit and LCD

NOTE

For printed—circuit boards with the following former ordering
information, the maximum allowable transmission distance
with —0026#L~ is lowered to 50 m, and connection with
A63L—-0020-0004 is impossible.
-A20B-8001-0580 -A20B-8001-0581
-A20B-8001-0640 -A20B-8100-0100
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Notes on the (1) Supported optical fiber cables
specifications of optical (a) Internal cord type cable: A66L—6001-0023#L (JRCICIC]
fiber cable C Cablelength: 0.15t0 10 m

Code diameter: 2.2 mm x 2 cords
Tensile strength:

Optical fiber cord 7 kg per cord

Between optical fiber cord and connector 2 kg
Minimum bending radius of optical fiber cord: 25 mm
Operating temperature: —20 to 70°C

Unit: mm

7 | ] !

14 max. 9 100 typ. Two cords are bound together.

e j /
\

21 [

o
\l

0

N

O

AN

P — Code

Fig. D.1 External dimensions of internal cord type cable

(b) External type cable: A66L—-6001-0026#L 1R[]
Cablelength: 1to50m
Optical fiber cord diameter: 2.2 mm x 2 cords
Diameter of cable with reinforced cover: 7.6 mm
Tensile strength: Cable with reinforced cover — 75 kg
Optical fiber cord 7 kg per cord
Between optical fiber cord and connector 2 kg
Minimum bending radius of optical fiber cord: 25 mm
Minimum bending radius of cable with reinforced cover: 50 mm
Bending resistance (cable with reinforced cover): 1
0 million bending cycles at room temperature
(when the bending radiusis 100 mm)

Flame resistance: Equivalent to UL VW-1
Operating temperature: —20 to 70°C

Unit: mm

8.2 |:|: :8

19 max. v 150 typ. 35 typ.

o

_l_.\l
e
-

N
Lq

O

21 [

O

LN ® ’\
§ L Code Bush Reinforced cover

Fig. D.2 External dimensions of external cable
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Table D.1 Standard cable length

Internal cord type cable External cable
A66L—-6001-0023# A66L—-6001-0026#

Specification Length Specification Length
L150R0 0.15m L1R003 1.0 m
L300R0O 03 m L2R003 20 m
L500R0 05 m L3R003 30 m
L1R003 10 m L5R003 50 m
L2R003 20 m L7R003 7.0 m
L3R003 30 m L10R03 10.0m
L5R003 50 m L15R03 15.0m
L7R003 7.0 m L20R03 20.0m
L10R03 10.0 m L30R03 30.0m

L50R03 50.0 m

L100R03 100.0 m

L200R03 200.0 m

2. Cable sdlection

Alwaysuse an external cable (A66L—-6001-0026#) whenthe 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 portable operation
pendant box to the power magnetics cabinet, the use of an external
cableis desirable because the cable is likely to be bent, pulled, or
twisted repeatedly even though frequent system operation is not
expected. However, the force likely to be applied when the cable
isinstalled or moved for mai ntenance 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#) iscovered by nonflammableresin, 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 cableis expected to be pulled with
considerableforceduringinstallation (theforceapplied tothecable
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 the 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.
technically impossiblefor usersto produce these cablesor process(cut
and reconnect) them after purchase. Users are requested to purchase
cablesof thenecessary length from an appropriate supplier. Cablesare
available from either FANUC or any of the FANUC-approved
manufacturerslisted in Table D.2.

Table D.2 FANUC-approved cable manufacturers and cable model
numbers (retail)

(1) Internal cord type cable A66L—6001-0023#L (IR

It is

cable length (m).

Manufacturer Model number Remarks
Japan AMP, Co., Ltd. >k—353373—k
Japan Aviation Electronics | PF-2HB209—>>kM—-F-1 |>k>k indicates the
Industry, Ltd. cable length (m).
Hirose Electric Co., Ltd. HO7-P22-F2VCFA—k>k |>>k indicates the
cable length (m).
(2) External Cable A66L—-6001-0026#LJRCICIC]
Manufacturer Model number Remarks
Japan AMP, Co., Ltd. >k—353199—k
Japan Aviation Electronics | CF—2HB208—>k>*kM—F-1 | >k>k indicates the
Industry, Ltd. cable length (m).
Hirose Electric Co., Ltd. HO7-P22-F2NCFA—>*>k | >k indicates the
cable length (m).
Oki Electric Cable Co., Ltd. | OPC201HPXF—&>*kMB |k indicates the

4. Handling precautions

(2) Protection during storage
When the electrical/optical conversion module mounted on the
printed circuit board and the optical fiber cable arenotin use, their
mating surfaces must be protected with thelid and capswith which
they are supplied. If left uncovered, the mating surfaces are likely
to become dirty, possibly resulting in a poor cable connection.
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Electrical/optical conversion module Lid
0
] D —

Optical fiber cable

U_

Optical fiber cable caps

L — T

0 <— [D
:%D>

Fig. D.3 Protection of electrical/optical

conversion module and optical fiber cable (when not in use)

(2) Optical fiber cable

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 isin progress or not.

Although the reinforcing cover of the external cable has sufficient
mechanical strength, be careful not to drop heavy objects on the
cable.

Grasp the optical connector firmly when connecting or
disconnecting the cable. Do not pull ontheoptical fiber corditself.
(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.)
Once connected, the optical connector is automatically locked by
thelock leversonitstop. Toremovetheconnector, releasethelock
levers and pull the connector.

Although optical connectors cannot be connected in other than the
correct orientation, alwaystake note of the connector’s orientation
before making the connection.

Beforeinstalling an external cable, fix either awire with ahook or
atension member to thereinforcing cover of the optical connector
and pull the wire or tension member, as shown in Fig. D.4. This
is done to prevent a tensile force from being applied between the
fiber cord and connector. If notensileforceisapplied between the
fiber cord and connector wheninstalling the cable, you can hold the
reinforcing cover of the connector directly and pull it. In the case
of aninternal cord, which does not have areinforcing cover, apply
the same protective measures, as instructed in Fig. D.4, for that
portion of the cable where the two cords are bound together, in
order to prevent atensileforcefrom being applied between thefiber
cord and connector. Inthe sameway asfor an external cable, if no
tensileforceisapplied between thefiber cord and connector during
installation, you can hold the shielded part of the cabledirectly and
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pull it. Because the combined tensile strength of the two cordsis
only 14 kg, however, avoid applying too great aforce to the cable
during installation, regardiess of whether you have taken the
protective measures.

Optical connector

/

Reinforcing cover Optical connector

(" =

ﬁl::l:l_‘égz

T
Wire with a hook B

Tension member

m\//7>m/

Reinforcing cover @
Tape ﬁ

Tape

e

2 cords combined

GB=17

Fig. D.4 Prior to installing a cable

® 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. Thetissue paper or absorbent cotton
may be moistened with ethyl alcohol. Do hot use any organic solvent
other than ethyl alcohol.

® Fix thereinforcing 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.5, to prevent the weight of the optical fiber cable
from being applied directly to the connecting part of the optical
connector.

(Recommended cable clampy):
Recommended cable clamps are listed below. Use a clamp
that grasps the optical 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.)
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. Reinforcing cover of external
Optical connector Optical fiber cord cable or cord hinding portion of
R internal cord type cable
— ] G —
Bending radius of 25 mm or more
(Make the bending radius as large as
possible.)
Bendingradius of 50 mm or more (for reinforcing cover)
Cable clamp  Bending radius of 25 mm or more (for cord binding portion)
(Make the bending radius as large as possible.)

Fig. D.5 Fixing the cable with a clamp

e Any superfluous portion of the cable may be wound into aloops.
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
aninternal cord type cable). Winding the cable into smaller loops
may produce sharp curvesthat exceed the specified bending radius
limit without the user being aware. Such bending can result in a
greater transmission loss, ultimately leading to a communication
failure.

® \When using anylon band (cabletie) as a cable clamp, follow the
instructions given below. Also, take care not to apply a bending
forceto oneparticular part of the cablewhenfixing it with aclamp.
Failing to clamp the cable correctly may cut or damageit.
External cable:
Do not clamp the uncovered portion of the cablewith anylon band.
When clamping the cable by the reinforcing cover, the clamping
forceis not an important factor to consider. However, ensure that
the clamping force is as small as possible to ensure that the
reinforcing cover isnot deformed by the clamping. If possible, the
clamping force should be 5 kg or less.
Internal cord type cable:
Lightly clamp the optical cablewith anylon band so that the cable
shield is not deformed. If possible, the clamping force should be
1 or 2 kg (make surethat noforceisapplied tothecable). Duecare
is required when clamping the internal cord type cable becauseits
cable shield is weaker than the reinforcing cover of the external
cable.
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5. Optical fiber cable relay
When used for the FANUC 1/O Link 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 < e
A \
K\ Hg) @)LI r\\ g N
N A A R
21+0.5
. 42+0.5
—
J To)
o
N  ——
Nk — 1
©
— -

(b) Example of the use of an optical fiber adapter

Optical fiber adapter (A63L-0020-0002)

Optical fiber cable Optical fiber cable

!
|

e |
amiles

N

Mounting board

NOTE
Up to one relay points are permitte.
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6. Optical fiber cable relay of FANUC high—speed serial bus
With the FANUC high—speed serial bus, special low—oss optical
cables can be connected by using a specia low—loss optical relay
adapter as an optical fiber relay adapter.

(a) External view of the low—loss optical relay adapter

3 32+05 N
10.16
R1.6 - >
K\ |J C ) @D LI f\\ gI N
I N 2 [ R
. 21+03
3. 42£1.0 _
—
o - -
N — 3
—
(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

?

2
o

%

N

Mounting board

NOTE
Only one relay point is permitted.
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7. Precautions for connection with low— oss optical junction adapter
® Featuresof and handling precautions for low— oss optical junction

adapter (A63L—0020-0004)

When optical connectors for a conventional optical junction
adapter (A63L—0020-0002) arejointed, thefacing ferrules(Note 1)
arelocated about 60 um from each other. Thisisbecausetheoptical
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 theferrulesare butted against each
other.

In the low—oss 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—oss

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—oss 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 ~——" ]
M
[]
L — |
L — ~—I

Optical cable
Optical connector

® [eatures of low—oss optical cable (A66L—6001-0029)

A low—ossoptical cableisselected from conventional PCF optical
cables (A66L—6601-0026). Theselected cableofferslow loss, and
its connector section is given specia treatment; the fiber ends are
provided with adepression so that theferrules can be butted against
each other. The two optical cables used with the low-loss optical
junction adapter must be of low—loss type.

® Appearance of the low—oss optical junction adapter and cable

(how to distinguish them from conventional types)

The body of the conventional optical junction adapter is black, but
that of the low—oss optical junction adapter is blue. In addition,
the protective cover(Note 1) of the conventional PCF optical cable
is black, but that of the low—oss optical cableis blue.
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8. Installing the optical fiber junction adapter
Theoptical fiber junction adapter should beinstalled within acabinet,
asarule. If it isimpossible to avoid installing it within a cabinet,
protect the adapter and the optical cable portions (such as connectors
and cords) not covered with reinforcement coating from the outsideair
by, for example, covering them with packing.

9. Environmental resistance of the optical fiber junction adapter

® The optical fiber junction adapter is not waterproof. Even when
optical cablesareattached to both endsof theadapter, therearevery
small gaps in the linked portions, so water resistance can not be
expected.

® \When optical cables are attached to both ends of the junction
adapter installed in a norma environment (such as within a
cabinet), itisunlikely 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 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.

® Donot allow cutting fluidto splash over theadapter or those optical
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 OcCcCur.

10.Cleaning
If the optical fiber junction adapter, optical—to—€electrical conversion
module, or optical cable are soiled, clean them according to the
following procedures.

® Cleaningtheoptical fiber junction adapter and optical-to-€lectrical
conversion module
First, clean the entire housing by wiping it with a cloth moistened
with, or by washing it in, ethyl alcohol or HCFC141B (alternative
CFC; High Shower spray can DS-2168, manufactured by Sun
Hayato). Similarly, wash the two sleeves in the adapter or wipe
them with a cotton swab or the like.
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e Cleaning optical cables

For theoptical cables, itisimportant to clean the connectorsat their
ends. Any soiling on the optical fiber end surfaces will hamper
optical transmission, resulting in amalfunction. Wipe the optical
fiber end surfaces (that is, theferrule end surfaces) thoroughly with
a soft, clean cloth (like gauze) moistened with ethyl alcohol or
HCFC141B, inthe sameway asdescribed above. Theuseof cotton
swabs may prove convenient. The fiber end surfaces of low—0ss
optical 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 acleaned 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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LIQUID CRYSTAL DISPLAY (LCD)

Brightness of the
monochrome LCD

LCD with a touch panel

Protection sheet for the
touch panel

Replacing the protection
sheet

® Materials used

® Replacement procedure

When the ambient temperature is low, the brightness of the LCD
decreases. (The LCD screen is dark particularly immediately after the
power isturned on.) This phenomenon is not afailure but is a property
specific to the LCD. When the ambient temperature increases, the LCD
screen becomesbrighter. Themonochrome L CD hasabrightness control
function. For the method of adjustment, see Section 1.17.

Thetouch panel isoperated by directly touching the LCD screen. For this
operation, be sure to use a FANUC—supplied pen (A02B-0236-K111)
dedicated to the touch panel. If asharp—pointed penisused, for example,
to touch the LCD screen, the LCD surface may be flawed or damaged.
Moreover, do not touch the LCD screen directly with afinger. Otherwise,
the operability of the LCD may deteriorate, and the LCD screen may get
dirty.

A protection sheet is attached the face of an LCD with atouch panel to
protect the thin film of the touch panel and LCD. If the protection sheet
is damaged, it can be replaced. (The protection sheet is a consumable

part.)

1) Protection sheet A02B-0236-K110

2) Neutral detergent (detergent that can clean oily dirt off = detergent
for kitchen can be used)

3) Soft cloth (such as towel)

1) Beforereplacement
<1> Turn off the power to the machine.

<2> Ped off the old protection sheet from the surface of the touch
panel.

<3> Wipe off adhesive residue if any on the screen surface with
alcohol.

<4> Usethedetergent toremoveoil or dirt stuck to the surface of the
touch panel.

<5> With a soft, damp cloth, wipe off detergent completely.

e |f thetouch panel surface becomescloudy, oil is still left on
the surface. Remove oil completely.

e |f oil or detergent isleft on the surface of thetouch panel, the
protection sheet cannot adhere to the panel completely and
will sometimes peel off easily.
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<6>

With adry soft cloth, wipe off moisture completely.

2) Applying the protection sheet

2-1)

For A02B-0236-K 110

<1> Fold thetab over the front side (the side opposite to the
backing sheet).

<2> Ped off the backing sheet.

<3> Position the sheet, then attach the upper and lower sides
of the sheet first. Check that the sides of the protection
sheet do not touch the escutcheon.

OK

NG

W/lj | W//lj

<4> Attach the right and left sides of the protection sheet
while pushing out air between the touch panel and
protection sheet.

e With part of the protection sheet kept stuck to the
touch panel, do not attempt to correct the position of
the protection sheet by pulling the sheet.

<5> Pressthe adhesive parts of the four sides, and attach the
entire sheet completely.

® Check that the four corners and four sides of the
protection sheet do not float.

3) Checks after replacement

<1>

<2>

<3>

Check that there is no wrinkle on the surface of the protection
sheet.

After power—on, check that there is no touch panel portion kept
pressed.

Press the touch panel, and check that correct operation takes
place.
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2-2) For A02B-0236-K130

Peel off thewhitefilm attached on theback (facing the LCD)
of the new protection sheet.

Attach the protection sheet so that it is to the lower eft of
the replacement tab. At thistime, align the overhang edge
at bottom of the escutcheon with the corresponding part of
the protection sheet. Inaddition, prevent dust from entering
between the LCD and protection sheet.

:_____:

T —

N

Guide position

Attach thefour sideswhile pushing out air between thetouch
panel and protection sheet.

Do not pull the protection sheet to correct its position with
the part of the sheet kept stuck to the touch panel.
Presstheadhesive partsof thefour sides, and attach the sheet
completely.

Check that the four corners and four sides of the protection
sheet do not float.
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MEMORY CARD INTERFACE

Overview

Compatible and
incompatible cards

Using the memory card interface located on the left side of the LCD,
input/output of datainsidethe CNC and remote diagnosisusing amodem
card can be performed. This appendix describes the memory card
interface for data input/output. For an explanation of remote diagnosis
using a modem card, see the related document.

SRAM card

® JEIDA (4.0 or later) Type 1 and Type 2

e PCMCIA (2.0 or later) Type 1 and Type 2
e PC Card Standard

SRAM cards operating only on a power supply voltage of 3.3 V cannot
be inserted physically. Such SRAM cards cannot be used.

SRAM card can not be used with theis series.

The operation of the following FANUC—ecommended SRAM cards has
been confirmed by FANUC:

256KB SRAM card Fujitsu MB98A90823-20
512KB SRAM card Fujitsu MB98A90923-20
1MB SRAM card Fujitsu MB98A91023-20
2MB SRAM card Fujitsu MB98A91123-20

Flash memory card

With the CNC display unit with PC functionsand is series CNC, no flash
memory card can beused. Withthe Series21i, Intel series2 flash memory
cards (or equivaent) can be used. However, flash memory cards
operating only on a power supply voltage of 3.3 V cannot be inserted
physically. Such flash memory cards cannot be used.

Basically, flash memory cards with non-Intel on—chip flash memories
cannot be used. However, such flash memory cards, if formatted or
written by a personal computer, may be read with the i Series. The
operation of thefollowing FANUC—ecommended flashmemory card has
been confirmed by FANUC:

4MB flash memory card Intel IMCOO4FLSA
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Memory card capacity

Memory card formatting

File operation with a
flash memory card

Notes on formatting a
flash memory card with
CardPro

Using a flash memory
card formatted with the
BOOT SYSTEM on other
systems

Using a flash memory
card formatted with
other systems on the
BOOT SYSTEM

Thecapacity of amemory card usually indicates an unformatted capacity.
After formatting, the usable capacity decreases slightly. So, a memory
card with a capacity larger than the size of data and programs actually
stored needs to be prepared.
Example:When the size of datato be stored is 512KB

A memory card with a capacity of IMB or more is required.
When aflash memory card is used, the last 128K B of the memory card
isused asabuffer area, so that the usabl e space decreases additionally by
128KB.

The BOOT SYSTEM formats a memory card using method called the
FAT file system. The formatting method called the flash file system is
also supported. However, the FAT file system and flash file system are
not compatible with each other, and the read and list functions cannot be
used.

Flash memory cardsdo not allow individual filesto bedeleted; all thefiles
on aflash memory card need to be deleted at the sametime. Accordingly,
the following operations cannot be performed:

® Deletion of an existing file
® Renaming of afile
e Overwriting of afile

CardPro uses the flash file system as standard to format a flash memory
card. When using CardPro to format aflash memory card used with the
boot system, use the following command to format the card.

A:CPFORMAT drivename:/F:FLASHFAT/NOCIS

Ramzo CardPro
Reading of files O O
Addition of files No file addition function X

is available.

Listing of files O O

Ramzo CardPro
Reading of files O O
Addition of files O X
Listing of files O O

NOTE

1 Ramzo is a memory card reader/writer manufactured by
Adtech System Science.

2 CardPro is a memory card reader/writer manufactured by
Data 10.
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Names and functions of
components

Inserting a memory card

Battery

O gl\
; g Write
n protect
Oo switch
o)
< ~~
Battery
] case
— | =]
Name Function

1 | Write protect | Writing to the memory card can be disabled by setting the

switch write protect switch.
Writing is enabled. Writing is disabled.
L= N - ]

2 | Battery case | A battery for data backup is housed within an SRAM
memory card.
Flash memory cards do not have a battery case.

A memory card hasan insertion guideto protect against reverseinsertion.
Pay attention to the orientation of the memory card. The front of the
memory card must face the LCD of thei Series.

The batteries used with FANUC-supplied SRAM memory cards were of
the CR2325 and BR2325 types.

These batteries were difficult to obtain, so the CR2025 battery was
introduced to replace these batteriesin May, 1997.

By replacing the battery holder, the user can use SRAM memory cards
that used the previous batteries (CR2325 and BR2325) with the new
battery (CR2025).

SRAM memory cards

1) A87L—0001-01504 1]
Manufacturer’'s model: MB98A9[1[133-20

Battery type
1) Beforethe change: CR2325 or BR2325

® |ndication on the side of the memory card:
9J[133-20 S000 LI M

2) After the change: CR2025 or equivalent
(common battery intended for use in electronic cal culators)

® |ndication on the side of the memory card:
9J[133-20 9157 I OO
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Battery holder replacement

1) By replacingthebattery holder, the user can use SRAM memory cards

that used the previous batteries (CR2325 and BR2325) with the new
battery (CR2025).

2) The battery holder set for CR2025 is available from shops handling
Fujitsu electronic devices.

® Ordering code: MB98XXX-holder set—09146

e Contents of the set: Battery holder (1), battery (CR2025) (1),
manual (1)

Battery replacement (1) While pressing down the fixing claw, pull out the battery case.

= 43

(2) Replace the battery with anew one.
Match the + mark of the battery with the + mark on the battery case.

Battery case

(3) Return the battery case to its original position, then check that the
battery operates normally.
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ATA CARD

1. Overview

Flash ATA card (5 V version) can aso be used for data input/output.
Because the flash ATA card incorporates a storage device and
controller, it enables data input/output for a personal computer
equipped withaPCMCIA interface without using any special PC card
writer.

If the boot software is not supported (60M 3/Edition 08)

. Flash ATA card specification

The Flash ATA card must comply with the following standards and
must be of one of the following types. However, it is not guaranteed
that al ATA cards that comply with these standards will operate
normally in the CNC. See Section 5 for those ATA cards whose
normal operation has been confirmed by FANUC.

2-1 Card standards

The ATA card to be used in the CNC must comply with PCMCIA
(Personal Computer Memory Card International Association) PC
Card standard Release 2.1 and PCMCIA PC Card ATA Release
1.02.

2-2 Card Shapes
PCMCIA Typel and Typell
2-3 Card Operation Mode
PC-ATA specification
2-4 Card Operating Voltage

ATA cardsthat can operate on 5V (single voltage power source)
and 5 V/3.3 V (automatic switching) can be used in the CNC.
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3. Flash ATA cards whose normal operation has been confirmed

The following table shows that the ATA Flash cards which are

confirmed to be worked on the Series 16i/18i/21i-MODEL B(note 1)

by FANUC. (for February, 2001)

The marks on the table mean bellow.

Available: The card confirmed to be worked by FANUC

NG: FANUC does not recommend to use it because it might
need much time to write data to the card.

— No planning to test

FANUC does not guarantee that any other cards except for the list

work well.

NOTE
Following series are exact devices that are confirmed to be

workd.

[For automatic operation from PCMCIA port]

They are used on the CNC side of the LCD-mounted/
Stand-alone Type Series 16i/18i/21i-MODEL B and
Stand—alone Type Series 160i/180i/210i/160is/180is/210is—
MODEL B.

The PSMCIA interface on the CNC display unit for with PC
functions or CNC display unit for is series CNC on the
LCD-mounted Type Series 160is/180is/ 210is—MODEL B is
not included.

[For Data server]

All Series 16i/18i/21i-MODEL B, Series 160i/180i/210i—
MODEL B and Series 160is/180is/210is—-MODEL B are
included.
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Purpose
Vendor Specification Capacity For Data Foc: automatic Remarks
peration For Data
Input/Output | from PCMCIA server
port.
HB286008A3 8MB Available Available — No production
HB286015A3 15MB Available Available — No production
HB286030A3 30MB Available Available — No production
HB286045A3 45MB Available Available — No production
HB286075A3 75MB — — Available No production
HB286090A3 90MB — — Available No production
HB286150A3 150MB — — Available No production
HB289016A4 16MB Available Available —
HB289032A4 32MB Available Available —
HITACHI HB289048A4 48MB Available Available —
HB289080A4 80MB NG Available Available
HB289096A4 96MB NG Available
HB289160A4 160MB NG Available Available
HB288096A5 96MB NG Available Available
HB288160A5 160MB NG Available Available
HB288320A5 320MB NG Available Available
HB288640A5 640MB NG Available Available
HB2881000A5 1GB NG Available Available
BN-012AB 12MB Available Available —
MATSUSHITA | BN-020AB 20MB Available Available —
BN-040AB 40MB Available Available —
SDP3B—4 4MB Available Available —
SDP3B-8 8MB Available Available —
SDP3B-16 16MB Available Available —
SDP3B-20 20MB Available Available —
SDP3B-32 32MB Available Available —
SanDisk SDP3B-40 40MB Available Available —
SDP3B-64 64MB NG Available —
SDP3B-220 220MB NG Available Available
SDP3B-280 280MB NG Available Available
SDP3B-350 350MB NG Available Available
SDP3B-440 440MB NG Available Available
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NOTE
1 If a card other than the above is used, the operation is not

guaranteed.

2 The cards for 3.3 V cannot be used.

3 The cards for 5 and 3.3 V (automatic switching) can be used
only for the i Series.
For a CNC other than the i Series, such a card can be
inserted into the memory card slot physically, but the
memory card or the control unit of the CNC may electrically
be damaged at power—on. Carefully use the cards for 5 and
3.3V

4. Miscellaneous

® Theflash ATA card uses a quick format.
If your flash ATA card has not been formatted, do so using a
persona compulter.

® |t is impossible to use ATA cards with the memory card access
function of a C executor application.
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Index

[Symbols]

+24V Input Power Specifications, 60

[Numbers]
20—pin Interface Connectors and Cables, 531
2A DO (Output Signal) Connection, 225
2A Output Connector Pin Allocation, 224
2A Output DO Signal Specifications, 226
61-Key MDI Unit, 82

[A]
Action Against Noise, 41
Additional Target Model, 532
Address Assignment by Ladder, 331
Allocation, 347
Analog Input Connector Pin Allocation, 227
Analog Input Signal Connections, 228
Analog Input Signal Specifications, 230
Analog Input Specifications, 231
Analog Spindle Interface, 144
Anti-Noise Measure, 127

[B]
Backup Unit, 439
Basic Unit 10.4” LCD Type, 179
Basic Unit 12.1” LCD Type, 180
Basic Unit 15.0” LCD Type, 180
Batteries, 66

Batteries for CNC Display Unit with PC Functions
(3vDC), 71

Battery for Absolute Pulse Coder Built into the Motor
(6vDC), 73

Battery for Memory Backup (3VDC), 66

Battery for Separate Absolute Pulse Coders (6VDC),
72

Board-mounted Connectors, 532

[C]
Cable Clamp and Shield Processing, 48
Cable Connectors, 533

Cable for Power Supply to Control Unit, 65

Cable Length for Manual Pulse Generator, 234
Cabling Diagram, 55

Centronics Parallel Port, 191

CNC display unit for Windows, 435

CligzDisplay Unit for Windows (Stand—Alone Type),

CNC Display Unit with PC Functions, 168

CNC Display Unit with PC Functions Having a Touch
Panel and Soft Key, 175

CNC Display Unit with PC Functions Having a Touch
Panel but No Soft Key, 174

CNC Display Unit with PC Functions Having Neither
Soft Keys nor a Touch Panel, 171

CNC Display Unit with PC Functions Having Soft
Keys but No Touch Panel, 173

Configuration, 1, 214

Configurations of LCD—mounted Type Control Units,
2

Configurations of Stand-alone Type Control Units, 10
Connecting 1/0O Devices, 106
Connecting One to Four Seria Spindles, 136

Connecting the FANUC Servo Unit  Series with I/O
Link, 329

Connecting the High—speed Skip (HDI), 119
Connecting the Servo Check Adapter, 166

Connecting the Signal Ground (SG) of the Control
Unit, 45

Connecting to the 7.2” LCD Unit by the Display Link
(Multiple Connection), 91

Connection, 170, 202, 326, 330

Connection Between the Basic Unit and Expansion
Unit, 161

Connection Cable (Supplied from Us), 547
Connection Diagram, 215, 422

Connection for Series 160is/180is/210is, 430
Connection of Basic and Extension Modules, 235

Connection of Battery for Separate Absolute Detector,
159

Connection of Connector Panel I/O Module, 214

Connection of FANUC 1/O Link by Electric Cable,
204

Connection of FANUC 1/0 Link Optical Fiber Cable,
205

Connection of Machine Operator’s Panel Interface
Unit, 282

Connection of MDI Unit (LCD—mounted Type), 75
Connection of One to Two Seria Spindles, 134
Connection of Operator’s Panel Connection Unit, 305
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Connection of Operator’s Panel 1/0 Module (for Ma-
trix Input), 247

Connection of Operator’s Panel 1/0 Module and Pow-
er Magnetics Cabinet I/0 Module, 265

Connection of Power Supply, 152

Connection of Source Output Type Connection Unit,
312

Connection of the Detachable 7.2” LCD/MDI Unit
Viathe Display Link, 96

Connection of the Distribution I/O Machine Opera
tor’'s Panel, 332

Connection to CNC Peripherals, 74, 438
Connection to FANUC I/O Link, 200
Connection to Machine Operator’s Panel, 364
Connection to other Networks, 429
Connection to the Ethernet Interface, 123
Connection to the High—speed Skip (HDI), 120

Connection to the MDI Unit (LCD—mounted Type),
76

Connection to the Servo Amplifiers, 147

Connection when Two Channels of FANUC I/O Links
are Used, 209

Connection with an CNC Display Unit with PC Func-
tions, 102

Connection with Input/Output Devices, 104
Connection with the 10.4”/9.5” LCD Unit, 84

Connection with the 7.2” LCD Unit Via the Display
Link, 87

Connection with the Display/MDI Units (for the
Stand—alone Typei Series CNC), 83

Connection with the Standard MDI Unit, 77
Connector (on the Cable Side) Specifications, 300
Connector (on the cable side) specifications., 380
Connector Layout Diagram, 182

Connector Layout for Operator’s Panel Connection
Unit, 309

Connector Locations, 162

Connector locations of main panel A/A1, 391
Connector locations of main panel B/B1, 392
Connector Mounting Diagram, 335
Connector Names and Connector Layout, 433

Connector Pin Layout for Source Output Type Con-
nection Unit, 318

Control Unit, 53
Control Unit Configuration and Component Names, 2

[D]
Design and Installation Conditions of the Machine
Tool Magnetic Cabinet, 33
Detachable key top, 402

DI (General—purpose Input Signal) Connection, 250,
269

DI (Input Signal) Connection, 219

DI (input signal) connection, 373

DI (Matrix Input Signal) Connection, 252
DI/DO Address, 381

DI/DO Connector Pin Arrangement, 249, 268
DI/DO Connector Pin Assignment, 218
DI/DO Mapping, 383

DI/DO Signal Specifications, 222

Differences between the FSO Standard Machine Oper-
ator’'s Panel and Distribution 1/0O Machine Operator
Panel, 332

Dimensions of Source Output Type Connection Unit,
321

Distribution 1/O Setting, 244

DNC1 Interface, 418

DNC2 Interface (RS-232-C), 417

DO (Output Signal) Connection, 221, 253, 273
DO (output signal) connection, 376

Dustproof Measures for Cabinets and Pendant Boxes,
55

[E]
Each Connections, 367
Emergency Stop Signal, 407
Emergency Stop Signal Connection, 337
Emergency stop signal connection, 372
Environmental Conditions for Control Units, 437
Environmenta requirement, 397
Environmental Requirements Outside the Cabinet, 29
Ethernet Interface (L0BASE-T/100BASE-TX), 442
External Dimensions of Each Unit, 459
External Dimensions of the Units, 436
External View, 257, 275

External View of Operator’s Panel Connection Unit,
311

[F]
FA Full-Keyboard, 453
FANUC Handy File Connection, 118
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Index

FANUC I/0O Link Connection Unit, 322

Floppy Disk Drive (Signa and Power Supply), 184
Function Overview, 282

Fuse Mounting Position, 304

[G]
General Connection Diagrams, 171
General—purpose DI Signal Connection, 338
General—purpose DI signal definition, 398
General—purpose DO Signal Connection, 342
General—purpose DO signal definition, 399
Ground, 43

[H]
Handling Precautions, 427
Handling precautions, 186
Hard Disk Unit, 197
Hardware Overview, 17
HDD Unit, 181
Heat Output of Each Unit, 36
High—speed Serial Bus (HSSB), 187, 420

High—Speed Seria Bus (HSSB) (HSSB) [For Stand—
Alone Type], 455

[1]
1/0 link connection, 371
I/0 Link interface, 326

Input Signal Regulations for Operator’s Panel Con-
nection Unit, 306

Input Signal Requirements, 157

Input Signal Rules for the High—speed Skip (HDI),
122

Input Signal Specifications for Source Output Type
Connection Unit, 313

Installation, 28, 163, 433

Installation Environment, 424

Installation Environmental Conditions, 176
Installation Method, 198

Installation of the Control Unit, 53

Installation Space, 179

Installing the Stand—alone Type Control Unit, 54
Interface, 287

Interface to the Servo Amplifiers, 148
Interface to the servo amplifiers, 148

Interfacing with servo amplifiers (for high—speed
HRV function), 148

[K]
Key Layout of Separate-type MDI, 78

Key Symbol Indication on Machine Operators Panel,
400

Keyboard Addresses, 344
Keyboard of main panel, 381

[L]
LCD—mounted Series 160i5180i5/210is, 433

LCD—-Mounted Type Series 160i5/180is/210is Control
Unit, 431

Linear Scale Interface, 153
Linking the Embedded Ethernet Interface, 123
Liquid Crystal Display (LCD), 563

[M]
Machine Operator’s Panel Interface Unit Dimension
Diagram (Including Connector Locations), 301

Machine Operator’s Panel Interface Unit Mounting
Dimension Diagram, 302

Main panel A/B/A1/B1 specification, 398
Main Power Input, 438

Main Power Supply Input, 183
Maintenance Parts, 406

Major Connection Precautions, 299

Manual Pulse Generator Connection, 233, 256, 275,
343

Manual pulse generator connection, 376

Maximum Number of Units that can be Connected,
331

MDI connection, 370

Meaning of key symbols, 400

Measures Against Surges due to Lightning, 51
Memory Card Interface, 566

Module Installation, 236

Module Specifications, 216

Mouse, 190

Multipoint Connection, 418
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[N] Power Supply for the Control Unit, 58
Power Supply Specification, 177
Power supply specification, 398
Power—off Sequence, 64

Network Installation, 127
Noise Suppressor, 47
Notes on Installing a Separate Detector Interface Unit,

164 Power—on Sequence, 63
Procedure for Installing Personal Computer Interface
Boards, 425
[O]
Operating environment, 186 [R]
Operator’s Panel, 355 Recommended Cables, 428
Optical Fiber Cable, 551 Recommended Connectors, Applicable Housings, and

Cables, 536
Relay Terminal Connection, 343
Remote Buffer Interface (Including FANUC DNC1

Order specification, 397
Other Signal Addresses, 346

Outline of main panel A, 385 and DNC2), 410

Outline of main panel A1, 394 Remote Buffer Interface (RS-232-C), 413
Outline of main panel B, 387 Remote Buffer Interface (RS—422), 415
Outline of sub panel A, 388 RS-232—C Interface Specification, 109
Outline of sub panel B, 389 RS-232-C Serial Port, 107

Outline of sub panel B1, 393
Outline of sub panel C, 390

Outline of sub panel C1, 396 [S]
Output Signal Regulations for Operator’s Panel Con- Separate Detector Interface, 150
nection Unit, 308 Separate Detector Interface Unit Specification, 152
Output Signal Specifications for Source Output Type Separating Signal Lines, 41
Connection Unit, 314 Serial port, 450
Overall Connection Diagram, 247, 265, 334 Serial Port 1, 194
Override signas, 382 Serial Port 2 + USB, 192
Seria Port/USB Port, 450
Seria Spindle, 134
[P] Servo Interface, 146
PCI Expansion Board, 198 Shutdown, 178
PCMCIA Card, 196 Signal Assignment, 285
Peripheral Equipment and Connection, 182 Soft Keys, 195
Personal Computer Specification, 423 Specification, 323
Pin assignment, 367 Specification of Personal Computer in Case that the

Interface Board of ISA Type are Used, 423

PMC Addresses, 2 .
C Addr » 298 Specification of Personal Computer in Case that the

Point—to—point Connection, 419 Interface Board of PCI Type are Used, 423
Position Coder Interface, 145 Specification of Twisted—Pair Cable, 125

Power Connection, 248, 267 Specifications, 176, 258, 276, 349, 397

Power ON/OFF control signal connection, 372 Spindle Connection, 129

Power Supply Capacities of CNC—related Units, 30 Stand-alone Type Pulse Coder Interface, 154
Power Supply Capacity, 30, 437 State of the LEDs on the Machine Operator’s Panel

Interface Unit, 299

Power Supply Connection, 56, 336 Straight and Right—angled Connectors (for Spring and
Power supply connection, 369 Screw—fixing Connector Housings), 532
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Sub panel A/B/B1/C/C1 specification, 398
System Configuration, 284

[T]
Temperature Rise within the Cabinet, 35
Thermal Design of Operator’s Panel, 39
Thermal Design of the Cabinet, 35
Total Connection Diagram, 366
Total Connection Diagrams, 22, 431
Turning On and Off the Power to the Control Unit, 58

Typewriter—style Keyboard, 188

[U]

Units that Can be Connected Using FANUC 1/O Link,
213

USB port, 452

[V]

Vertical-type Connectors, 532
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e No part of this manual may be
reproduced in any form.

o All specifications and designs
are subject to change without
notice.
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