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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 responsihility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

©Copyright 1996 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 is a danger of the user being injured or when there is a damage 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 this manual carefully, and store it in a safe place.
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PREFACE

This manual describes the electrical and structural specifications required
for connecting the FANUC Series 21/210-TB/MB 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 with the Series 21/210. See Connection Manual (Loader
Control) (B—62443EN-2), for details of loader control option. Refer to
individual manuals for the detailed specifications of each model.

Product name Abbreviation
FANUC Series 21-TB 21-TB
Series 21
FANUC Series 21-MB 21-MB
FANUC Series 210-TB 210-TB
Series 210
FANUC Series 210-MB 210-MB
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Configuration of the
manual

This manual consists of Chapters 1 to 15 and Appendixes.

Chapter title

Description

Chapter 1
CONFIGURATION

Outlines connections for the Series 21/210 and guides the reader concerning
additional details.

Chapter 2
TOTAL CONNECTION DIAGRAM

This chapter shows the total connection diagram.

Chapter 3 This chapter describes the installation conditions for the Series 21/210.
INSTALLATION 1) Required power supply

2) Heat generated

3) Connector arrangement on the control unit

4) Noise prevention
Chapter 4 This chapter describes how to connect the power supply.

CONNECTING THE POWER SUPPLY

Chapter 5
CONNECTING PERIPHERAL UNITS

This chapter describes how to connect the following peripheral devices:
1) Display devices (CRT and plasma display)
2) MDI units
3) 1/O devices (via RS232C)
4) Manual pulse generators

Chapter 6
CONNECTING THE SPINDLE UNIT

This chapter describes how to connect the spindle servo unit, the spindle mo-
tor.

Chapter 7
SERVO INTERFACE

This chapter describes how to connect the servo unit and the servo unit.

Chapter 8
CONNECTING THE MACHINE INTER-
FACE I/O

This chapter describes the addresses and connector pins for signals trans-
ferred between the Series 21/210 and the machine.
Describes the built—in /0O board and I/O unit.

Chapter 9
CONNECTION TO FANUC /O Link

This chapter describes the use of FANUC 1/O Link to expand the machine
interface 1/0.

Chapter 10
EMERGENCY STOP SIGNAL

This chapter describes the handling of emergency stop signals. The user
must read this chapter before attempting to operate the CNC.

Chapter 11
DISPLAY UNIT
CHANGE-OVER SWITCH

This chapter describes the connection to the display unit change—over circuit
supported by the Series 21 (not supported by the Series 210).

Chapter 12
REMOTE BUFFER INTERFACE

This chapter describes the remote buffer interface supported by the Series 21
(not supported by the Series 210).

Chapter 13
CONNECTING PERIPHERAL UNITS
TO THE MMC-IV

This chapter describes how to connect MMC-IV peripherals to the Series 210.

Chapter 14
HIGH-SPEED SERIAL BUS (HSSB)

This chapter describes the high—speed serial bus (HSSB) supported by the
Series 210.

Chapter 15
FANUC INTELLIGENT TERMINAL

This chapter describes the FANUC intelligent terminal, which can be con-
nected to the Series 210 by using the high—speed serial bus (HSSB).

Appendix

A External dimensions of units

B 20-pin interface connectors and cables
C Connection cables

D Optical fiber cable

E Attaching a CRT protecting cover
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Related manuals The table below lists manuals related to the 21-TB, 21-MB, 210-TB, and
210-MB. In the table, this manual is marked with an asterisk (*).

Manuals Related to the Series 21/210

Manual name Specification
number

DESCRIPTIONS B—62702EN
CONNECTION MANUAL (Hardware) B—62703EN *
CONNECTION MANUAL (Function) B—62703EN-1
OPERATOR’S MANUAL (For Lathe) B—62534E
OPERATOR’S MANUAL (For Machining Center) B-62704EN
MAINTENANCE MANUAL B—62705EN
PARAMETER MANUAL B—62710EN
(PI\/II?S:S)Réol\:ln'\gliI’:(r;/ I\I\/;IgsrchJAI\EI;(ecuter) B-61803E-1
FAPT MACRO COMPILER PROGRAMMING MANUAL |B-66102E
CONVERSATIONAL AUTOMATIC PROGRAMMING
FUNCTION | FOR MACHINING CENTER OPERATOR'S | B-61874E-1
MANUAL
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Manuals related to
control motor o series

Manual related to loader
control option

Manuals related to 1/0
Unit

Manual related to FANUC
MMC-IV, high—speed
serial bus, and

intelligent terminal

Manuals related to control motor o series
Manual name Specification
number
FANUC AC SERVO MOTOR a series DESCRIPTIONS B—-65142E
FANUC AC SERVO MOTOR a series PARAMETER
MANUAL B-65150E
FANUC AC SPINDLE MOTOR a series DESCRIPTIONS B—-65152E
FANUC AC SPINDLE MOTOR o series PARAMETER
MANUAL B-65160E
FANUC CONTROL MOTOR AMPLIFIER a series
DESCRIPTIONS B-65162E
FANUC CONTROL MOTOR a series MAINTENANCE
MANUAL B-65165E
Manual name Specification
number
FANUC Series 21/16/18/160/180 CONNECTION MANUAL B_62443EN—2
Loader Control
Manual name Specification
number
FANUC 1/O Unit—-MODEL A B_61813E
CONNECTIONMMAINTENANCE MANUAL
FANUC 1/0 Unit—-MODEL B CONNECTION MANUAL B-62163E
Manual name Specification
number
FANUC MMC-IV OPERATOR’'S MANUAL B—-62494E
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1.1 The following figure shows the configuration of FANUC Series
21/210-TB/MB control unit.

NAME OF EACH PART This manual describes how to connect the units illustrated in this diagram.

OF CONTROL UNIT The numbers in parentheses shown in the diagram are section references
for this manual.

- s
Memory card LED for display- Fuse Connector for
ing status and Manual pulse
alarm generator
L (5.4) )
Battery M || Pilot lamp
@.4.1) 0 : . J
-\ |:| MAIN ggu .“ : I}
Rotary switch T2 s Power supply
STATUS gggﬂ . connectors
(I
- — (4.3)
I/0 Link connector s (Machine
I/F connector
BATTERY ( )
8.310 8.6
—(g)/ MEMORY
e —
Serial spindle or — Dlsplaytunlt
Position coder connector
connecter RSW1
_ 1
(6.1, 6.3) \ oLk (5.1)
B
(o -
Analog spindle gpe == MDI connector
amplifier output vl N
connector — || s
(6.2) jg;yez/ R232-2 (5:2)
= |
SR H — Y TP Y EE—
Servo amplifier ,jszZl m |- 1/0 unit I/F
connectors / connectors
(]
(7.1.1) one (5.3)
/ﬁ ,/scﬁ
dSeparate type /—/le "l Connector for
etector ScALE3 \‘\ machine I/O
I/F connectors _ || zl .
= |
(7.1.2) - |H- (8.310 8.6)
P —— Ee | M= )
(Canarata funa ARG)
Separate type ABS ﬂ P @3 — L
f ‘ ‘ ‘ Mini slot
pulse coder battery / 0 !! !!
connector . )
High—speed serial
7.1.3 bus (*

Series 21/210-MB control unit (2—slot)

NOTE
(*) The high—speed serial bus cannot be connected to the

Series 21-MB control unit.
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. - )
11/0 device I/F

( Memory card LED for display Fuse
slot of status/alarm connector
L ) (5.3)
0 )
Memory back \ ” ” / Power supply
up battery o) / pilot lamp
@.a) o L]
N —
\|] | == 170
I L
\' 234 Power supply
\TUS EEEDm connector
[ P
\ (4.3)
. )
1/0 Link \ Machine I/F
connecter = L connector
BAT /
MEMORY'
9) cam f Py (8.7)
. -4 3 N N
Serial spindle or D &7 Display unit
position coder m connector
connector
IOLINK 3 (]
(6.1.6.3)\ 5 (5.1)
| S — N
oo ) e = | =1 | T cameder )
Serial spindle or IATA m MDI connector
analog spindle A-0uT| MD( L1
connector — || enor I I
(6.2) = ] | | (5.2)
iy N R
M
Servo amp Z:&Z o Manual pulse
connector [ [seavoa [ generator
o connector
(7.1.1) (5.4)
B~
. % .
Separate type ’}’Zl N \\\ Machine I/F
detector [ Tscaces connector
I/F connector é: El
(7.1.2) | ~ (8.7)
SC-ABS
JF25 7
Separate type ABS I — [ — Mini slot
pulse coder battery / 0 QJ g.ﬁ @\
connector J High—speed serial
(7.1.3) | L~ O (14

Series 21/210-TB control unit (2—slot)

NOTE
(*) The high—speed serial bus cannot be connected to the

Series 21-TB control unit.
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Connector for a CRT NC video signal LED for displaying Blank panel
or other display unit connector status and alarm
_ (13.2) (13.2)

Serial (RS-232C)
interface connector

¥ o |
(I ———— R [V =] @

1234
STATUS OO
ALARM OO

(13.3)

Variable resistor for
adjusting LCD

signal level - cpe
L
Floppy disk drive E
connector _ F. .
BATTERY
o
(13'3) CNMC

CPIA CP1B
BC N DC oUT|
UV 24V
[T
DUDO-1
o

I0LINK L
Jna @
oe

Parallel (Centronics
interface connector

(13.5)
_ SPDL-1 CRT %
Extension keyboard JATA ‘ ‘ L ‘ ‘
connector ol IRk \
EE&EQ‘RB E 35?"0 ! ‘ ‘ 53‘3'1‘- ' ‘ ‘
SERVD2 R232-2|
J52 ‘ ‘ Jo5B ‘ ‘
Full keyboard = we ] =0
connector seavos I:| o
e — / me ]
Memory card socket A |
e - e
2| |
i o -
% FANUG

Mouse connector /D m % =) E@j @ @
| |

(13.6) |

Series 210 control unit (with MMC—IV)
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Connector for re-
mote buffer

(12

Option 1 board

®
0 oPT1 — 1] P — 1/0 —
PsU
] ] ]
1234
STATUS OO0 STATUS OO
ALARM o ALARM ood P8
—
w L e
JD5
R2s2
Jbsc
R422= D
JO6A
FUSE 7.5A
— PIL
BATTERY
MEMORY
CARD |
CNMC
CP1A CPIB
£ S
RSW1 A A
(L
T10LINK L
1A @ -
D D SPDL-1 CRT
JATA JAl
A-0UT1 MDI
JABA JA2
SERVO1
JS1A
SERVO02 MP6 .
JS2A JA3
SERV03
JS3A
SERVO4 [Tr]
JS4A
L
SCALE 1
JF21
SCALE2
JF22
SCALE3
JF23
SCALE4
JF24
SC-ABS
JF25

o

s |

|

1. CONFIGURATION

1
L

11

Series 21 control unit (3—slot)
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| | ]

| >
Lce — D MAIN f :’;l? — I

1234 1234
STATUS IO STATUS CIILICI
ALARM OO AR DOO
BRAKE = l:l R232 @
CNBK JD5
ESP
CNPW D
m FUSE 754
10-1 — PIL
CNWF BATTERY
MEMORY
CARD
TP - —
CNTP CNMC
CP1A TCP1B
sl | B
JD1A — AR
Ly [
S am 10LINK T
JDTA (L[]
©
g
DS —JS1A JS2A D
0 ]l saost CRT
JATA JA1
A-OUT1 MDI
JABA JA2
AMP3 SERVO1
JS3A JSTA
AMP4 SERVO2 MPG
JS4A JS2A A3
) SERVD3
/ JS3A ——
SERVO4 L
JS4A
]
10-2
CRM1
SCALE1
JF21
Loader control sopLe?

option board

SCALE3
JF23

g

SCALE4
JF24

SG-ABS
JF25
U — — e — I

I . L I

[~ T [

o

Series 21-TB control unit (with loader control option)
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1. CONFIGURATION

1.2
GENERAL OF
HARDWARE

® Series 21

Option board Main board 1/0 board
(21-TB) ¢ Main CPU e Power PCB (built—in)
e Loader control ¢ Memory DC-DC converter

¢ Remote buffer System software, e DI/DO
(21-MB) Macro program, ¢ Reader/puncher I/F
¢ Remote buffer Ladder program, ¢ MDI control
Parameter, and etc. ¢ Display control
e PMC control ¢ Manual pulse generator
¢ /O Link control control
e Servo control
¢ Spindle control
e Memory card I/F
e LED display
©)
—/ | 33| 3
Option | Main 1/0
—1 | 3
O O
2-slot
3—slot
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® Series 210
MMC-IV Main board 1/0O board
e MMC function e Main CPU e Power PCB (built—in)
¢ Memory DC-DC converter

System software,
Macro program,
Ladder program,
Machining program,
Parameter, and etc.
PMC control

1/O Link control
Servo control
Spindle control
Memory card I/F
LED display

DI/DO

Reader/puncher I/F
MDI control

Display control

Manual pulse generator
control

MMC

Empty

1| 3
Main Vo Mini slot
¢ HSSB board
I
O
2—slot
4—slot
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TOTAL CONNECTION DIAGRAM

Power
C | Main board supply
o] 24VDC
! Kl cpP32
r | TOLINK(JDIA)P P} {KJuDIB 1/D |UNI[T1A
|° K JD 1A
u
n | A-OUT (JABA)]
i
t
Position coder [l=_
Analog
G E SDi Analog
pindle |7 ) —
amplifier I spindle
: Position coder
SPDL- 1 (JA7AI Seral 00 —
.—'> < K -
' ' I: ampllfler :I Serial I
D spindle
Servo
amplifier
SERVAI (JSTAIR B 4K ]D—FHJj
L—axis —
servo motor
SERVO2 (JS2A)]) M-axis servo motor
SERVOZI (JS3A)P] N-axis servo motor
SERVO4 (JS4A)]) 4th axis servo motor
SCALE I (JF21)P P [ ] L-axis scale
SCALE2(JF22)P] P} [ ] M-axis scale
SCALE3 (JF23)P] P [ ] N-axis scale
SCALE4 (JF24)} B [ | ath axis scale
SC-ABS (JF25)]) ABS BATTERY for scale
NOTE

Either an analog or serial spindle can be used. For details of spindle and servo motor
connection, refer to the relevant manuals.
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1/0 Board (for 21-TB)

I/0 board

| Power supply

| DC-IN (CP1A)

| bc-ouT (cP1B)
L

CRT(JAL)

MD1(JA2)

R232(JD5)

MPG(JA3)

Control unit

DIDO-1(CB104)
DIDO-2(CB105)
DIDO-3(CB106)

DIDO-4(CB107)

Power
supply

24VDC

;l [ Display unit

| 01 play
U (CN2) DC-IN
T (CN1) CRT, PDP
e 00 (JA1) LCD

MDI unit

K N[ (cK1MDI
| [————1 RS-232-C I/O device
[

I | |

MPG MPG

= —
[
| — DI/DO for operator’s panel, magnetic pannel
[
= -

10 —
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2. TOTAL CONNECTION DIAGRAM

I/0 Board A (for 21-MB)

—o - —~s500

—~+ = S c

I/0O Board

Power supply unit
DC-IN (CP1A)
DC-OUT(CP1B)

CRT(JAL)

MDI(JA2)

R232C-1(JD5A)

R232C-2(JD5B)

MPG(JA3B)

DIDO-1(CM31)
DIDO-2(C99)
DIDO-3(C95)
DIDO-4(C91)

Power supply
24VDC

~

:l Display unit

] B E| [<| (€N2)DC-IN
SEB < [c| (CN1)CRT, PDP
1D ax (JAL)LCD

MDI unit
o] B @ [| (€K1)MDI

E| :| RS-232-C I/O device (channel 1)

E| :| RS-232-C I/O device (channel 2)

o | | |

MPG MPG MPG
NEB < Machine
:l D EI [ operator’s
El panel
E| } DI/DO on machine side
]
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1/0 Board B (for 21-MB)

C I/O Board
(0]
n{ ] Power supply
t |7 ) 24VDC
r | | Power supply unit _ ]
|O | DC_IN (CP1A) E| Display unit
| pc-ouT(cP1B) ] D) « K (cN2)De-IN
Lo — —
u ( [ (cN1)CRT, PDP
i“ CRT(AL)P] P} (JA1)LCD
| L
MMC-IV board
(« [ @A1B)NC CRT
MDI unit
MDI3A2) P D) ¢ [ (ck1ymDI
R232C-1(JD5A)P] P—1] RS-232-C I/0 device (channel 1)
R232C-2(JD5B) P P———] RS-232-C 1/0 device (channel 2)
MPG(JA3B) | [} |
| MPG| | MPG | | MPG|
DIDO-1(C100) ]
DIDO—2(C101)P] P
(C10 ):l Machine side DI/DO
DIDO-3(C102) ]
DIDO-4(C103) )]
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1/0 Board C (for 21-MB)

C I/0 Board

(0]

N ] Power supply

t _ 24VDC

r | | Power supply unit

|° | DC-IN (CP1A) ) Display unit
| bc-ouT(cP1B)} [) (« [ cN2)De-IN
Lo — —

o K| (cN1)CRT, PDP

i“ CRT(IAL)P] [} (JAL)LCD

t

MDI unit
MDI(JA2) b [} ( [ ckymDI
R232C-1(JD5A) ] P———1] RS-232—C I/0 device (channel 1)
R232C-2(JD5B) Y] P—— ] RS-232-C I/O device (channel 2)

MPG(JA3B) | [} |

| MPG| | MPG | | MPG|
Machine
DIDO-1(CM31) ] [} ([ operators
|
DIDO-2(CB99) | bane
DIDO-3(CB95) P ]— Machine side DI/DO
DIDO-4(CB91) |
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1/0 Board D (for 21-MB)

—o~-~"3500

—~ = 35 C

I/0 Board

| Power supply unit
| DC-IN (CP1A)
| DC-OUT(CP1B)

CRT(JAL)

MDI(JA2)
R232C-1(JD5A)
R232C-2(JD5B)

MPG(JA3B)

DIDO-1(CB124)
DIDO—2(CB125)

DIDO-3(CB126)
DIDO-4(CB127)

Power supply

24VDC
El Display unit
N ) € K (cN2)De-IN
( [ (cN1)CRT, PDP
] ) L (JAL)LCD
MMC-IV board
( [ @Aa1B)NC CRT
MDI unit
)l D) q [ (ckymb
>l P——] RS-232-C 1/0 device (channel 1)
b P——] RS—232-C I/0 device (channel 2)
3 |
| MPG| | MPG | | MPG|
> P—
D P— .
E| Machine side DI/DO
D] P—

14 —
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MMC-IV Board (for 210-TB/MB)

c I/O Board
(o]
.
rt] | Power supply unit
r | pc-ouT(crPiB)pl [} CRT unit
ol —— — — — 71 for MMC-IV
! CRT(IAL)[] 200VAC K cpa1
u @K a1
n
i | MMC-IV Board
t
LCD unit
. NC-CRT(JA1B) P ( for MMCIV
i CRT(IA1A) B D) K cpPs
y ¢ 9
f
o R232C-1(JD5F) p] P——-] RS-232-C I/O device (channel 1)
r
" R232C-2(JD5G) p] P——-] RS-232-C I/0 device (channel 2)
M
C|3 Floppy disc unit
W, FDD(JIDS) P D) @ K Jps 5] B—— Power supply
CENTRO(JID9) | P} [ Printer ] [—— Power supply
EX KEY(ID21) P [ Custom key board
KEYBORD [ [2
(CD32A):| & Full key board
MEM CARD(CNA) Memory card
MOUSE(CD32B) K [ Mouse

When the high—speed serial bus (HSSB) is used (common to the 210-TB and 210-MB)

S High—speed serial Personal computer
n | bus interface board or intelligent termi-
Y| (installed in a mini— nal
(In slot)
h copP7 [ ¢l p| cop7
I
t
NOTE

Refer to Chapter15 for information about connections specific to intelligent terminals.




2. TOTAL CONNECTION DIAGRAM

B—62703EN/03

Option 1 board
R422-1(JD6A)[] [} Remote buffer (RS422)
R232-3(JD5C)[] [ Remote buffer (RS—-232—C)
Interface Rectifier for brake  Emergency stop control circuit
Loader control | | T o .
board (see connec- : 1 : EMG (24V)
tion manual (Loader , : X
control)) — @ &6 : 100VAC
CHECK (JA8C)![] Z Z
; (] : GND
ESP (CNPW)/[ | - : .
BRAKE (CNBK)[J [J—— - --------ommmma oo -
§ Loader body
ST tmooomooe : 1st axis
. Connection to the servo . — servo motor
= AMP1 (JS1A)[] D—' amplifier conforms to | !
2 . that of 1st axis of main ' ; _
® ' board ' : 2nd axis
= : : : — servo motor
S AMP2 (3S2A)[] [F—— . ;
° : X i Serial pulse coder
€ Z L .
8 . : - 3rd axis
- : : — servo motor
AMP3 (3S3A)[] [F—— ! .
: : : 4th axis
. : — servo motor
AMP4 (3s4n)[] [F—— - ; |
""""""""" ' ! Over travel limit
- ——0Q—0Q— 24V
) Actuator
RDIO (CRM1)[] [ (] D sensor
! Actuator
WF (CNwR)[] [ 00 sensor Workfeeder
' Operator’s panel
SW.LED
™ (CNTP)] L U D {:I for loader
Additional /O froTTTTooTTo e
FANUC 1/O LINK |: JD1A DI/DO for
IOLINK (3D1A)[] [————1{] [] Jp18 O Link
24V power — | [|
NOTE

The option 1 board

cannot be used in the Series 210 system. The loader control board can

be used only in the 21-TB (in slot 3 of control unit B).

16 —
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3.1
ENVIRONMENT FOR
INSTALLATION

3.1.1
Environmental
Requirements Outside

The peripheral units, such as the control unit and CRT/MDI, have been
designed on the assumption that they are housed in closed cabinets. In
this manual “cabinet” refers to the following:

(1) Cabinet manufactured by the machine tool builder for housing the

the Cabinet . : o
control unit or peripheral units;
(2) Cabinet for housing the flexible turnkey system provided by FANUC ;
(3) Operation pendant, manufactured by the machine tool builder, for
housing the CRT/MDI unit or operator’s panel.
(4) Equivalent to the above.
The environmental conditions when installing these cabinets shall
conform to the following table. Section 3.3 describes the installation and
design conditions of a cabinet satisfying these conditions.
In operation 0°Cto 45°C
Room temperature
In storage or transportation —20°C to 60°C
Change in 1.1°C /minute max.
temperature
Relative humidity Normal 75% or less
Temporary(within 1 month) 95% or less
Vibration In operation: 0.5G or less
Normal machine shop environment
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.)
3.1.2
Installation In operation 0°C to +55°C
. Room temperature -
Requwements of CNC In storage or transportation —20°C to +60°C

and Servo Unit

Relative humidity 95% RH or less (no condensation)

Vibration 0.5 G orless

The unit shall not be exposed direct to cutting oil, lubri-

Environment cant or cutting chips.

NOTE
See Subsec. 3.1.3 for Series 210.
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3.1.3 When the MMC-IV is incorporated into the system, the environment in
Environmental which the control unit is installed must satisfy the following conditions

Requirements of (within the cabinet):

Control Unit Built=in In operation 5°C to 50°C Note 1)
MMC=IV Room temperature In storage —20°C to 60°C

. or transportation
(for Series 210) °

Change in temperature | 20°C /hour max.

Relative humidity Normal Relative humidity: 10% to 75%,
non—condensing.

Temporary Relative humidity: 10% to 90%,
(within 1 month) | non—condensing.

Vibration In operation 0.5G or less Note 2)
Not operation 1.0G or less

Environment The control unit shall be housed in a sealed cabinet.

CAUTION

Data stored on the hard disk may be damaged or destroyed
as a result of a mis—operation or system failure, even when the
above—listed conditions are satisfied. In particular, turning off
the power while the hard disk is being accessed is extremely
likely to damage stored data. Do not, therefore, turn off the
power while the hard disk is being accessed. Ensure that your
end users are also aware of this precaution.

Important data on the hard disk should be regularly backed
up to another medium.

NOTE
1 Operating ambient temperature
The temperature sensor on the MMC-IV printed circuit
board monitors whether the temperature is within the
specified range. (The operator can check the state using
the CNC diagnosis screen.)
(1)If the ambient temperature is outside the specified range
at power—on
Only the CNC and PMC are turned on.
Once the temperature moves within the specified
range, the MMC-IV is automatically turned on.
(2)1If the ambient temperature moves outside the specified
range during operation after normal power—on
An error occurs when the system attempts to access
the hard disk.
2 Vibration
The CNC control unit or built—in hard disk drive may exhibit
vibration at an arbitrary frequency.
Once the CNC control unit has been installed in the
machine, check that no vibration occurs.
Be particularly careful to eliminate any vibration when using
the memory card socket.
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3.2
POWER SUPPLY

3.2.1

Power Supply for CNC
Control Units

The following units related to the CNC control unit require input power

of 24 VDC £ 10% (excluding the T4CRT/MDI unit):

Table 3.2.1 Power supply

control unit A

+10% includes
momentary surges

Unit Power supply Power supply
voltage
21-TB 24 VDC £10% 2.4A (only control unit)

+10% includes

21-TB and ripples. 3.4A (only control unit)
control unit B

21-MB 3.4A (only control unit)
control unit

Series 210 3.5A (only control unit)
control unit When MMC-IV is used.
Series 210 5.5A (only control unit)
control unit When MMC-IV is used.
Loader control op- 0.7A (only 21-TB)

tion board

9" CRT/MDI unit 0.8A

9" PDP unit 2.0A

7.2" STN unit 0.8A

9.5" STN unit 0.8A

8.4" TFT color unit 0.8A

14" CRT/MDI unit | 170 to 264VAC 0.6A

9.5" TFT/MDI unit |24 VDC + 10% 0.8A

I/O Unit-A momentary surges | Depends on the type and number of
and ripples. modules. Refer to “I/O unit-MODEL
A connection and Maintenance
Manual” (B-61813E)
NOTE

See Chapter 13 for details of intelligent terminal unit.
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3.3

DESIGN AND
INSTALLATION
CONDITIONS OF THE
MACHINE TOOL
MAGNETIC CABINET

When a cabinet is designed, it must satisfy the environmental conditions
described in Sec. 3.1. In addition, the magnetic interference on the CRT
screen, noise resistance, and maintenance requirements must be
considered. The cabinet design must meet the following conditions :

(1) The cabinet must be fully closed.

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

Cabinets that let in air may be desined for the servo amplifier and servo
transformer provided that they :

e Use an air filter on the air inlet ;

® Place the ventilating fan so that it does not blow air directly toward
the unit;

® Control the air flow so that no dust or coolant enters the air outlet

(2) The cabinet must be designed to maintain a difference in temperature
of 10°C or less between the air in the cabinet and the outside air when
the temperature in the cabinet increases.

See Sec. 3.4 for the details on thermal design of the cabinet.

(3)A closed cabinet must be equipped with a fan to circulate the air
within.
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
abheres to the unit. This may cause the unit to fail.

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

(5) Packing materials must be used for the cable port and the door in
oreder to seal the cabinet.

Because the CRT unit uses a voltage of approximatery 11 kV, airborne

dust gathers easily. If the cabinet is insufficiently sealed, dust passes
through the gap and abheres to the unit. This may cause the insulation
of the unit to deteriorate.

(6) The CRT/MDI unit and other display units must be installed in a
location where coolant cannot be poured directly on it. The unit does
have a dust—proof front panel.

(7) 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 unit is built 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 Sec. 3.6 for details of noise
elimination/management.

(8) The units must be installed or arranged in the cabinet so that they are
easy to inspect and maintain.
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(9) The CRT screen can be distorted by magnetic interference.
Arranging magnetic sources must be done with care.

If magnetic sources (such as transformers, fan motors,
electromagnetic contactors, solenoids, and relays) are located near the
CRT display, they frequently distort the display screen. To prevent
this, the CRT display and the magnetic sources generatlly must be kept
300 mm apart. If the CRT display and the magnetic sources are not
300 mm apart, the screen distortion may be suppressed by changing
the direction in which the magnetic sources are installed.

The magnetic intensity is not constant, and it is often increased by
magnetic interference from multiple magnetic sources interacting

with each other. As aresult, simply keeping the CRT and the magnetic
sources 300 mm apart may not be enough to prevent the distortion.
If they cannot be kept apart, or if the CRT screen remains distorted
despite the distance, cover the screen with a magnetic shield.

(10) The installation conditions of the 1/O unit must be satisfied.

To obtain good ventilation in the module, the I/O unit must be installed
in the direction shown in the following figure. Clearances of 100 mm

or more both above and below the 1/0 unit are required for wiring and
ventilation.

Equipment radiating too much heat must not be put below the 1/0O unit.

Top .
1/0 base unit

4— (No screws or protrusions shall
extend from the bottom of this
unit.)

Bottom




B—62703EN/03

3. INSTALLATION

3.4
THERMAL DESIGN OF
THE CABINET

The purpose of the thermal design of the cabinet is to limit the difference
in temperature between the air in the cabinet and the outside afCo 10

or less when the temperature in the cabinet increases.

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

3.4.1
Temperature Rise
Within the Cabinet

The cooling capacity of a cabinet made of sheet metal is generalRG6 W/
per 1n? surface area, that is, when the 6W heat source is contained in a
cabinet having a surface area of %, the temperature of the air in the
cabinet rises by°C. In this case the surface area of the cabinet refers to
the area useful in cooling , that is, the area obtained by subtracting the area
of the cabinet touching the floor from the total surface area of the cabinet.
There are two preconditions : The air in the cabinet must be circuited by
the fun, and the temperature of the air in the cabinet must be almost
constant.

The following expression must then be satisfied to limit the difference in
temperature between the air in the cabinet and the outside aifG®A.0

less when the temperature in the cabinet rises:

Internal heat loss P [W]= = 6 [W/m2S - °C]x surface area S [fh
x 10 [°C] of rise in temperature

For example, a cabinet having a surface area éhésa cooling capacity

of 24WFC. To limit the internal temperature increase ttClonder these
conditions, the internal heat must not exceed 240W. If the actual internal
heat is 320W, however, the temperature in the cabinet rises’Gyat3
more. When this happens, the cooling capacity of the cabinet must be
improved using the heat exchanger described next.

3.4.2
Cooling by Heat
Exchanger

If the temperature rise cannot be limited t6Q®y the cooling capacity

of the cabinet, a heat exchanger must be added. The heat exchanger
forcibly applies the air from both the inside and outside of the cabinet to
the cooling fin to obtain effective cooling. The heat exchanger enlarges
the surface area. Sec. 3.5 explains five heat exchangers supplied by
FANUC. Select one of these according to the application.

If cooling fin A is used for the cabinet, the total cooling capacity of a
cabinet having a surface area of 4imthe example above is improved

as follows:

6W/m? - °C X 4n? + 9.1WFC = 33.1W?'C

The calculated value verifies that even if the internal heat is 320 W, the
temperature rise can be limited to less thaiC10
See Sec. 3.5 for installing the heat exchanger.
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3.4.3

Heat Loss of Each Unit

Name Heat loss
Control unit | Series 21 60W
Series 210 90w
Display unit | 9"CRT/MDI unit 14W
9"PDP unit 20w
7.2"STN unit 10w
8.4"TFT color unit 20W
9.5"STN unit 10W
9.5"TFT unit 20W
14"CRT unit 70W
1/O unit AIFO1A, AIFO1B 1.2W

AID32A, AID32B

1.2W+0.23W x number of ON points

AID16C, AID16D

0.1W+0.21W x number of ON points

AID32E, AID32F

0.1W+0.23W x number of ON points

Multi—tap transformer

51w

24 —
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3.5
INSTALLING THE
HEAT EXCHANGER

Table 3.5 lists the heat exchangers.
Cooling fins A, B and C are not provided with a fan. Note that a fan motor
is required for any of these cooling fins when itis used as a heat exchanger.

Table 3.5 List of Heat Exchangers

Name Ordering Cooling Size Fan
specification capacity

Cooling fin A A02B-0053-K303 9.1W/°C  |196 %90 X -
1000mm

Cooling fin B A02B-0053-K304 10.1W/°C |444x90x -
650mm

Cooling fin C A02B-0053-K305 25.2W/°C |560 %90 x -
970mm

Heatpipe type | \oop oog4—coo1 | g.owrec |228X132 g i

heat exchanger X 415mm

3.5.1
Cooling Fin A/B/C

The cooling fin is shown in Fig. 3.5.1 (a).

o Cabinet
Cooling fin /

Inside air
flow

Outside_‘g

air flow

Fig.3.5.1(a) Internal view of cooling fin

The cooling fin can be installed in two ways, as shown in Fig.3.5.1(a). The
following lists the general precautions to be observed when using the
cooling fins :

1) The fans are not included with the cooling fin. They should be
provided by the machine tool builder.

2) Bring in the outside air from the bottom and exhaust the hot air from
the top.

3) Theinside air may flow from top to bottom or bottom to top. However,
generally decide the direction as follows :
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a) Bring in the air near high heat loss components.

b) Exhaust the air toward the most important components to be
cooled.

4) For the cooling fin to display the specified cooling capacity, the air inside

the cooling fins must flow at a velocity of 2.5 m/sec or greater.
(velocity of air flow measurement)

)}E—»

Set the slit to the intake side
and measure the velocity at
the slit.

—

5) Generally, install the cooling fins to the door. But be sure that the door
does not bend when installing the cooling fin. The cooling fins are

equipped with packing.

g L
4-M4 0
mounting 3
screw for =
coolingfins | <7
4-M4 24.75

mounting screw
for fan mounting
plate

\\{F‘K
%

| External dimensions |

| — ~——IR3l

o | |

Terminal block for
fan motor G-04

(Attached to the
cooling fins. Its
height is 20mm)

y

180
188
|
|

570
770

Panel cut drawing |

260 .

o
~

|l
|

45

164

(Notel)

(Note2)
(Note3)

B

Fan mounting

1 f plate [ Mounting metal for
. cooling fins (sheet metal
SR about 3mm thick).
= =
= Cooling fins
Mounting metal
Fan motor for cooling fins
— _!4/
EL
Door =-—»/ | =
1 Mounting plate
g Elo\for fan motor

| Mounting diagram (example) |

Fan motor, mounting plate for fan motor and
mounting metal for cooling fins are not attached to
the collingfins.

So, prepare them at the machine tool builder.

Use two fan motors with about 50W power.
Weight : 6.5kg

Fig.3.5.1(b) External dimension and mounting method of cooling fin A (02B—0053-K303)
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| External dimensions |

{

Mounting stud for cooling fins

(2 studs are attached for the top and the bottom)

Mounting plate
for fan motor

O

fan motor
4-M4

18
24 "/

ol b
38 g
E
E 2 ;I: N~
Mounting o L 10 =
hole for - [ 24 <
370 i 6

0
/N

6—6 dia

Terminal block for fan motor G-04

Fan motor

Mounting hole

Cooling fins

= Mounting plate
for fan motor

Door /

[EE—

fan motor)

(Make a hole 5 dia. for

| Panel cut drawing |

(Attached to the cooling fins.

4-M4 g;g Its height is 20mm)
(Mounting hole for R g
fan motor) - Hole:@ External shape
= i of cooling fins
I |
e
d ]
1 | 400
8 %;. [ Toe g
6-6 dia. holeor QY= _/ _
M5 stud bolt / 432
|
Stud hole / \ 5 dia

(Notel) Fan motor and mounting plate are not attached to the
cooling fins.So, prepare them, at the machine tool builder.
(Note2) Use four fan motors with about 20W power.

(Note3) Weight : 7.5kg

| Mounting diagram (example) |

Fig.3.5.1(c) External dimension and mounting method of cooling fin B (A02B-0053—-K304)

27
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o

B —

IZZ

—

— 1

T

| External dimensions

115

[T
2 266 260 2
Z | Terminal blok for
I 2l | fan motor G-04
t 3 r - (Attached to the
6-M4 ﬂ]]]]]]]]]]]]]]]I = S cooling fins. Its
hMc:urfltln? e I@@ < 8 height is 20mm) |
ole for fan s
motor %<l = )
e 548
5M-4
440
(Mounting hole for R -
fan motor) SFid 11
w0 ST
8 T 4430 T External shape of
) cooling fins
[ |5 dia *’/ ——
2 || (This hole 10
combines ~
8-6 dia. hole or M5 mounting hole
stud bolt %l ||and stud hole.)
N\ =
. 514 9

Panel cut drawing |

Mounting stud for cooling

fins

(Attached to the cooling fins)

Mounting plate
= for fan motor

-3

287T 315? 335 |\23

Fan motor

—& 8-6 dia.

i
2\_Mmounting hole

548

| «—

Cooling fins

-

Mounting

=t |

plate for

—J—L—\ fan motor

Door_/ jl_, 40

| Mounting diagram (example) |

not attached to the cooling fins. P
machine tool builder.

(Notel) Fan motor and mounting plate for fan motor are

repare them at the

(Note2) Use two fan motors with about 40W power.
(Note3) Weight : 13.5kg

Fig.3.5.1(d) External dimension and mounting method of cooling fin C (A02B—0053-K305)
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3.5.2
The Heat Pipe Type
Heat Exchanger

3.5.2.1
Installation

Specifications

The heat pipe type heat exchanger is used for cooling the airtight cabinet
of small sized electronic devices. It is a compact, lightweight, and
heat—efficient unit. Because the fan is built—in, it is used simply by
installing it, performing the “panel cut” operation.

Installation format Installation type in board
Fan Coolign ability (W/°C) 9
specifi-
cations | Voltage (V) 200VAC
Frequency (Hz) 50 60
Rating current (A) 0.28 0.24
Rating input (W) 28 26
Weight (kg) 4
Color Munsell signal N1.5

Order specifications| Heat exchanger A02B-0094-C901

Remarks
A filter is installed on the outside air inhalation side.
The installation board thickness is the standard 1.6 t.

When a fan motor and filter are necessary for maintenance, prepare
them separately.
Fan motor specifications
A90L—-0001-0219#A

Filter specifications
A250-0689-X004

If the heat exchanger is installed near the CRT, screen distortion may
occur due to magnetic flux leakage from the fan motor.



3. INSTALLATION

B-62703EN/03

External dimensions

Lo
~
—
A N N ﬁ[_
A M .¢. -¢- 1
Power source|' AIR
terminal M4 | FLOW
' <+—
<
S| 3
qlp —
© b Earth terminal
M4 > |
External
o .
= fan unit
< V\» ® @ ™ V\ i
¥ : ~a
|
! Internal
Lt fan unit
*[ 1+ | ]
(@ r
3 i | \
il N AIR FLOW
\\ : l’
' +[ 14
v H = L]
\
Te)
~
—
61| 216 6 224 | | 8
P 226 N >—1<¢ 224
1.6
_)(—
(Installation board thickness)
4 L
—T—qr 5 —
LO)|
[oe]
(
I |
C T )
. 199 _
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Panel cut dimensions

180

Y

S HOLE
—

1

©
Y 1 A |
A ¢ - as
- / 175

& 3-5dia. | |
*' |
Y = J

214

6-6 dia. or stud welder (M4)

31
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Installation method Please install the heat exchanger by the following sequence:

(1) Take out the external fan unit from the heat exchanger main unit. (Fig.
1)
Detach the external fan unit installation screws A (2 pieces), take out
the unit from the main unit by sliding it down, and detach the earth
cable and the power cable to the fan. Also detach the installation screw
B (1 piece).

(2) Install the heat exchanger main unit in the installation section which
has been panel cut. (Fig. 2)

When fastening down the heat exchanger main unit with the screws,
first, temporarily secure the panel and the heat exchanger main unit
with the installation screw B, which was taken out in (1)). After that,
secure the main unit by the installation screws. In this case, the
external fan unit installation screw holes should be aligned with the
main unit screw holes. (Please provide the installation screws for the
heat exchanger main unit.)

Because this product is composed of plastic, set the value shown
below for the screw tightening torque.

Heat exchanger main unit (M4 screw): 11 kgf.cm
External fan unit (M3 screw): 5 kgf.cm

(3) Connectthe power cable and the earth cable to the external fan unit (the
unit detached in (1)), and secure the installation screw A to the main
unit from the outside.

The installation is now complete.

/ -
Heat exchanger - //\>f|
main unit

\ Fan power cable

(detach the connector)

External fan unit
o /|

Installation screw B (1) Installation screws A (2)
Earth cable (if the installation screw on the
fan side is detached, it can be taken out.)  |nstallation

)

N

el

g
’ v
g
g8 w
g
g8

I
e} 4

~So

y

screw Installation screw B (1)
Installation panel
Fig. 1 Take out the external fan unit from the Fig. 2 Install the heat exchanger main unit and
heat exchanger main unit the external fan unit
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3.6
ACTION AGAINST
NOISE

The CNC has been steadily reduced in size using surface—mount and
custom LSI technologies for electronic components. The CNC also 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 is important 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 units are often installed close to the parts generating
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 noise in the
machine as described in the following section.

3.6.1
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 sep-
arately (Note 1) from groups B
and C, or cover group A with
an electromagnetic shield
AC/DC power lines (containing the | (Note 2).

A power lines for the servo and

spindle motors)

Secondary AC power line

See Subsec. 3.6.4 and con-
nect spark killers or diodes with
the solenoid and relay.

AC/DC solenoid

AC/DC relay

DC solenoid (24VDC) Connect diodes with DC sole-

noid and relay.

Bind the cables in group B sep-
arately from group A, or cover

group B with an electromagnet-
B DI/DO cable between the CNC and | ¢ shield.

power magnetics cabinet

DC relay (24VDC)

Separate group B as far from
Group C as possible.

DI/DO cable between the CNC and

. It is more desirable to cover
machine

group B with the shield.
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Group Signal line Action

Cable between the CNC and servo | Bind the cables in group C

amplifier separately from group A, or
cover group C with an electro-

Cable for position and velocity magnetic shield.

feedback

Separate group C as far from
Group B as possible.

Cable between the CNC and
spindle amplifier Be sure to perfrom shield pro-
cessing in Subsec. 3.6.5.

Cable for the position coder

Cable for the manual pulse gener-
ator

Cable between the CNC and the
CRT/MDI

RS-232-C and RS—422 interface
cable

Cable for the battery

Other cables to be covered with the
shield

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.

Cabinet
Spindle Servo Control
amp. amp. unit
Cable of group B, C
11 [ | (|
mdica
4] Duct

- - - - - -

g To operator’s
________________________ — panel,
> motor, etc.

Cable of group A /Section

Group A ‘l& Group B, C
X

Cover
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3.6.2
Ground

Notes on connecting the
ground systems

The following ground systems are provided for the CNC machine tool:
(1) Signal ground system (SG)

The signal ground (SG) supplies the reference voltage (0 V) of the
electrical signal system.

(2) Frame ground system (FG)

The frame ground system (FG) is used for safety, and suppressing
external and internal noises. In the frame ground system, the frames,
cases of the units, panels, and shields for the interface cables between
the units are connected.

(3) System ground system

The system ground system is used to connect the frame ground
systems connected between devices or units with the ground.

- - - - Signal ground system

— Frame ground sysytem

Power Servo CNC —— System ground system
magnet- amplifier | | control

Lo ) P - [unjt Operator’s

unit ! panel

- - 91 - - e - | |-,

! e oo of-ig=——f ' Machine
. X . X . X ..— ' ' tool

......

Power
magnetics
cabinet

v

Distribution board

1

Connect the signal ground with the frame ground (FG) at only one
place in the CNC control unit.

The grounding resistance of the system ground shall be 100 ohms or
less (class 3 grounding).

The system ground cable must have enough cross—sectional area to
safely carry the accidental current flow into the system ground when
an accident such as a short circuit occurs.

(Generally, it must have the cross—sectional area of the AC power cable
or more.)

Use the cable containing the AC power wire and the system ground
wire so that power is supplied with the ground wire connected.
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3.6.3

Connecting the Signal
Ground (SG) of the
Control Unit

Control unit
L~ |

o
PSU

MAIN

STATUS éé & 6

ALARM OO0 pg

0
[ O

)

Il

MPG
JA3B

]

FUSET5A

—

I||:|

= PIL
BATTERY

MEMORY

CARD

CNMC

l:, CP1ACP1B
DCIN DCOUT
24 24y
RSW1 oA 1A
10L INK N -
JD 1A
SPDL-1 CRT
IATA IAL
A-OUT MDI
JABA A2
SERVOL R232-1
JS1A IDSA
SERVO2 R232-2
JS2A JDSB
SERVO3
JS3A
SERVO4 i
IS4 = || ——
[]]

SCALE1
JF21

SCALE2
JF22

M3 terminal for
scaLea signal ground (SG) Ground plate
S

SC-ABS
JF25

OO JWDDDD[ I

-
3
[T
[l
T
‘
i ‘
‘

0 X ch AR © (= =
— — u
AN
AY . -

e

Y
/ Ground cable
/

Ground cable
(upper 2mm2)

FU0000 e
Frame J:_

ground = Ground plate of
(FG) the cabinet

System ground

Connect the 0 V line of the electronic circuit in the control unit with the
ground plate of the cabinet via the signal ground (SG) terminal.
The SG terminal is located below the main board of the control unit.
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0O OO0 O0OO0O0
OO OO0 OO0

OO0 O0O0OO0O0O0
0O OO OO0 OO0
0O OO0 OO0 OO0
OO OO O0OO0O0

MDI

(I Iy

M4 stud

9" CRT/MDI unit

215

O O OO0 O0O0
O O OO0 O0O0

O O OO0 O0O0
O O OO0 O0O0
O O OO0 O0O0
O O OO0 O0O0

M4 stud

14

{l___

ov

Separate type 9" CRT unit

Separate type PDP unit

<

£

£

=

H_ Q

=

—H z

[O)

=

[$)

0

<

=
| — e— e—
| co— e— e—

| c— c— c— ©

| c— c— e— f

| c— e— c— —

| — c— c— o™

_HH
I3
\V\T
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+
T

,| 30 |

1
II}—w
O/

>

- 4
Separate type 7.2"STN unit
9.0
3 e
@ [@ @ &
g
M4 stud
® @ ®

20

Separate type 9.5"STN unit

60

aﬁe M3 screw hole

75
‘ — _— _— 1

O
X

’7 ®

Separate type 8.4" TFT color LCD unit
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MDI
M4 stud D
Sl
B Separate type MDI unit (small type)
31.5
MDI
M4 stud D
%hj
> Separate type MDI unit (full key)
31.5
™ ™
M4 screw
terminal

= 1/O unit
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MDI

M4 stud

L]

14

Separate type MDI unit for intelligent terminal

-« > X
20 (full key, horizontal)

MDI
M4 stud D
-/ :

||»g&
7

2

Ty

Separate type MDI unit for intelligent terminal
(full key, vertical)
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R —

M5 stud

35

14"CRT/MDI unit (horizontal type)

23
. . Y
+ - ..

) P \

s M5 stud

s + B
iail -+

(E—
+

14"CRT/MDI unit (vertical type)

32

41 —
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4

+ =+

9‘1

[

L

+ + 4

9.5"TFT/MDI unit (horizontal type)

3 & &
A M4 stud

9.5"TFT/MDI unit (vertical type)

25
iz + +
8
@ @ 3 /é_
M4 stud [
I
it ® ® +
I
0
W + -+
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3.6.4 The AC/DC solenoid and relay are used in the power magnetics cabinet.

Noise Suppressor A high pulse voltage is caused by coil inductance when these devices are
turned on or off.

This pulse voltage induced through the cable causes the electronic circuits
to be disturbed.

Notes on selecting the ® Use a spark killer consisting of a resistor and capacitor in series. This
spark killer type of spark Killer is called a CR spark killer.(Use it under AC)

(A varistor is useful in clamping the peak voltage of the pulse voltage,
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 shall
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) Capacitance (C) - ” to : (UF)

10 20

| : Current at stationary state of the coil

R C
Equivalent circuit of the spark kiler ~ —— AN\ — ——

AC Spark killer
relay
0—| I—o—@—o
Il II I I 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
p Use a diode which can withstand a
voltage up to two times the applied
DC relay voltage and a current up to two times
» | the applied current.
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3.6.5 The CNC cables that require shielding should be clamped by the method
Cable Clamp and shown below. This cable clamp treatment is for both cable support and

. : proper grounding of the shield. To insure stable CNC system operation,
Shield Processing follow this cable clamp method.

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

/

Z 4 )

74 p)
/’@
R
SPAN
b=
Metal fittings
for clamp

>

40mm — 80mm
[ ]

:

Fig.3.6.5(a) Cable clamp (1)
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Machine side
installation
board

Control unit \

Ground plate

Metal fittings
for clamp

Shield cover

Fig.3.6.5(b) Cable clamp (2)

Prepare ground plate like the following figure.

Ground terminal
(grounded)

Hole for securing metal fitting clamp

Mount screw hole

Fig.3.6.5(c) Ground plate

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

Ground
8mm| / plate
K
12mm |
A\

20mm

A

Fig.3.6.5(d) Ground plate holes

(Reference) Outer drawings of metal fittings for clamp.

IV 28mm

> / 17mm

Fig.3.6.5(e) Outer drawings of metal fittings for clamp

Ordering specification for metal fittings for clamp
A02B-0124-K001 (8 pieces)
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3.7
CONTROL UNIT

3.7.1
Installation of the
Control Unit

The rack consists of a plastic box, fan motors and a backplane PCB. Since
the rack is provided with built—in fan motors, it does not require the
external air flow conditions described in Section 3.5. The air comes into
the rack from the bottom and goes out through the fan motor, which is
located on the top of the rack. Space as shown in Fig. 3.7.1 must be
reserved not to disturb the air flow ((A), (B))

The backplane PCB, which is located on the rear side of the rack,
interconnects the PCBs installed in the rack. It has another connector
which appears at the left side panel of the rack (except for 21-TB control
unit). This connector is used for testing the controller, connecting other
purposes. The space for this shall be reserved as shown in (c) of Fig. 3.7.1.

AIR FLOW AIR FLOW
Reserved
! A ' 50 I ®
[ O IO 1] f ]
Reserved O Ogo|g|O O
©
AN
250 : :
o lolo|lo !
_‘r_l_'l__O___ﬂ]______I,AL _ /A N
. @, S ® .
30 L ___.___T L - o o = o= = = = - -
172
Reserved
Unit : mm
Fig.3.7.1
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3.8 Fig. 3.8 (a) shows the grid of connector location.
Control board may not have all connectors as shown in Fig. 3.8 (a).
CABLE LEAD-IN For actual connector layout of each board, please see the connector layout

DIAGRAM diagrams in Fig. 3.9 (a) or later.
43.89 R
I | T L o [
s | % b)) 2
—— T BEES &
cP8. —
i S I P e |
(. - 5 i
IV N H o
= w [ = -
L || B4 &
of o sowe] o |
- | E
. i :
~ © Gal %
9 ) U g B s
: S e IL A= g
I 5y o = s -
S 1 e
o I . —
o = —rEe ) = —
g s | I = %
[ee) (| o
™M) oy O
G S
- _ P —
2 i e I
|‘ of [l e
#i——(O P P 5
| o === D) 8
0 A=) = 2 flee=) | A
< =
| | [ 1 </ 1
43. 1|/35.|4 ob .44 !w.ee!
MMC-IV board Main board  1/O board 8.50
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Memory
card

%W

Dy el [

(80)

s

172

Unit : mm

Y

Fig.3.8 (b)
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3.9
CONNECTOR
LAYOUT DIAGRAM

LED display Connector name and comment
Function Upper Lower
LED STATUS/ALARM
Battery for memory CPB
Battery BATTERY
Memory card MEMORY/CARD CNMC
Rotary switch RSW1
for maintenance
i -| Serial /0 Link IOLINK JD1A
— Serial spindle SPDL-1 JATA
Analog output A-OUT1 JABA
Servo amp.1 SERVO1 JS1A
— Servo amp.2 SERVO2 S2A
Servo amp.3 SERVO3 IS3A
1C Il Servo amp.4 SERVO4 JS4A
=1l Linear scalel SCALE1 JF21
Linear scale2 SCALE2 JF22
Linear scale3 SCALE3 JF23
Linear scale4 SCALE4 JF24
1C I APC battery for SC-ABS JF25
linear scale
[ onsaoo |

Fig.3.9 (a) Main board

50 —
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Connector name and comment

Function Upper Lower
Zil@m Manual pulse generator MPG JA3B
Fuse FUSE
Pilot lamp PIL
24VDC output (R side) DC OUT CP1B
24VDC input (R side) DC IN CP1A
Operator’s panel I/O (R side) DI/DO-1 CMm31
Operator’s panel I/O (L side) DI/DO-2 C99
CRT display CRT JAl
MDI MDI JA2
o Serial port 1 R232-1 JD5A
20C_ ] Serial port 2 R232-2
I’
= Operator’s panel I/O (R side) DI/DO-3 C95
L]
=3 Operator’s panel I/O (L side) DI/DO-4 Co1
= Mini slot MINI/SLOT
[
I 1
T (o=l

Fig.3.9 (b) 1/0 board A (for 21/210-MB)
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Connector name and comment

Function Upper Lower
Zil@m Manual pulse generator MPG JA3B
Fuse FUSE
Pilot lamp PIL
24VDC output (R side) DC OUT CP1B
24VDC input (R side) DC IN CP1A
Operator’s panel I/O (R side) DI/DO-1 C102
Operator’s panel I/O (L side) DI/DO-2 C103
CRT display CRT JAl
MDI MDI JA2
o Serial port 1 R232-1 JD5A
20C_ ] Serial port 2 R232-2
I’
= Operator’s panel I/O (R side) DI/DO-3 C100
L]
=3 Operator’s panel I/O (L side) DI/DO-4 C101
= Mini slot MINI/SLOT
[
I 1
T (o=l

Fig.3.9 (c) /O board B (for 21/210-MB)
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Connector name and comment

Function Upper Lower
Zil@m Manual pulse generator MPG JA3B
Fuse FUSE
Pilot lamp PIL
24VDC output (R side) DC OUT CP1B
24VDC input (R side) DC IN CP1A
Operator’s panel I/O (R side) DI/DO-1 CMm31
Operator’s panel I/O (L side) DI/DO-2 CB99
CRT display CRT JAl
MDI MDI JA2
it Serial port 1 R232-1 JD5A
20C_ ] Serial port 2 R232-2
I’
= Operator’s panel I/O (R side) DI/DO-3 CB95
L]
=3 Operator’s panel I/O (L side) DI/DO-4 CBo1
= Mini slot MINI/SLOT
[
I 1
T (o=l

Fig.3.9 (d) 1/0 board C (for 21/210-MB)
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Connector name and comment

Function Upper Lower
Zil@m Manual pulse generator MPG JA3B
Fuse FUSE
Pilot lamp PIL
24VDC output (R side) DC OUT CP1B
24VDC input (R side) DC IN CP1A
Operator’s panel I/O (R side) DI/DO-1 CB126
Operator’s panel I/O (L side) DI/DO-2 CB127
CRT display CRT JAl
MDI MDI JA2
it Serial port 1 R232-1 JD5A
20C_ ] Serial port 2 R232-2
I’
= Operator’s panel I/O (R side) DI/DO-3 CB124
L]
=3 Operator’s panel I/O (L side) DI/DO-4 CB125
= Mini slot MINI/SLOT
[
I 1
T (o=l

Fig.3.9 (e) 1/0 board D (for 21/210-MB)
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Position 1

© o N o o K~ W N

10
11
12
13
14
15
16
17
18
19
20
21

V77727777

V7772777

<

Connector name and comment

[«

<
8
A

V722222220
Vzzzzzzz773
V7772220

) i m—
V7772777

1

Function Upper Lower
Serial port R232 JD5
Fuse FUSE

Pilot lamp PIL

24VDC output (R side) DC OUT CP1B
24VDC input (L side) DC IN CP1A
Operator’s panel I/O (R side) DI/DO-1 CB104
Machine side 1/O (L side) DI/DO-2 CB105
CRTdisplay CRT JAl
MDI MDI JA2

+ + +
Manual pulse generator MPG JA3
Machine side 1/0O (R side) DI/DO-3 CB106
Machine side I/O (L side) DI/DO-4 CB107

Fig.3.9 (f) 1/0O board (for 21/210-TB)
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Remote buffer function

POS.1

N

10

11

12

13

14

15

16

17

18

19

20

21

Connector name and comment

ao
oo
ao

0

Function Upper Lower
LED INDICATORS  STATUS/ALARM
RS232C PORT3 R232-3 JD5C
RS422 PORT1 R422-1 JD6A

Fig.3.9 (g) Option 1 board
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POS.1

10

11

12

13

14

15

16

17

18

19

20

21

|

Connector name and comment

Function Upper Lower
LED INDICATOR STATUS/ALARM

— BRAKE DRIVE BRAKE CNBK
OUTPUT
EMERGENCY STOP ESP CNPW
CONTROL
OPERATOR’'S TP CNTP
PANEL INTERFACE
WORKPIECE FEEDER WF CNWF
SERIAL I/O LINK IOLNK JD1A
SERVO CHECK CHECK JA8C
MEMORY CARD CNMC
SERVO AMP 1 AMP1 JS1A
SERVO AMP 2 AMP2 JS2A
SERVO AMP 3 AMP3 JS3A
SERVO AMP 4 AMP4 JS4A
DI/DO RDIO CRM1

Fig.3.9 (h) Loader control board
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Connector name and comment

Function Upper Lower
2 LED display STATUS/ALARM
’ NC video signal input NC CRT JA1B
Video signal output CRT JA1A
Serial port 1 R232-1 JD5F
1C Serial port 2 R232-2 JD5G
S LCD adjustment LCD ADJUST
Floppy disk drive unit FDD JD8
IIEII Parallel port CENTRO JD9
20l Extension key board EX KEY JD21
@ Full key board KEYBOARD CD32A
Memory card MEM CARD CNA
(PCMCIA)
Mouse MOUSE CD32B

Fig.3.9 (i) MMC-IV board




B—62703EN/03

3. INSTALLATION

i

=
(73
w
@

SW
8421

ST-4 3 2 1
1 2

AL-

corP7

6oy [T

il

Function Comment

Mode switch SW

LED display ST-4 3 2 1
AL- 1 2

High—speed serial COP7

bus interface

Fig.3.9 (j) High—speed serial bus interface board
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B-62703EN/03 4. POWER SUPPLY CONNECTION

4.1 This section explains the connection of power supply for Series 21/210

GENERAL control unit.



4. POWER SUPPLY CONNECTION B-62703EN/03

4.2

TURNING ON AND
OFF THE POWER
TO THE CONTROL

UNIT
421 Supply power (24VDC) to the control uint of Series 21/210 from an
Power Supply for the external sources.
Control Unit Install a power switch at (1) in Fig. 4.2.1 (a).
Main Magnetic AC line Servo unit Series21/210
breaker contactor filter PSM SVM control unit
ﬁ y ——1— Input
’ 3¢
200VAC {A (R 200VAC
For control line
1p
200VAC
24VDC 24VDC
Input Output
) ON/OFF circuit t 9'CRT
External \‘;_ —; gE’EED
24VDC | | 9.5"LCD
power | | unit
I I
| | 14"CRT
T T unit
Tir
ON OFF COM
Fig.4.2.1 (a)
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ON/OFF circuit (example) For example, “ON/OFF circuit” is as follows :(Fig.4.2.1 (b))

Select the circuit devices, in consideration of its capacity.

Ro = ' o R AC OUTPUT
AC INPUT = el hC o
200V (14"CRT)
50/60Hz VS1 SK
So — ® A . .S
F2 Ic2
Go .G
Ic3
raave ? * Lo +24V
DC INPUT é ZDfV?lXT PUT
e RY S T W 4 (Series 20/21)
oV o ° l iy
—e
ryl
© © ©
OFF  COM ON
r SERGE SPARK
B ' ABSORBER KILLER
. L
POWER ON/OFF SWITCH 4& DIODE —=— FUSE
o o |i| RELAY — " RELAY
COIL CONTACT
- e
. B CONTACT : A CONTACT
_\\L_ /|_
Fig.4.2.1 (b)
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4.2.2

Procedure for Turning
On the Power

Turn on the power to each unit in the following order or all at the same
time.

=

Power supplies (200 VAC) for the entire machine

2. Power supplies (24 VDC) for slave 1/O devices connected
using the FANUC 1/O Link (such as the I/O Unit—-MODEL A)

3. Power supplies (24 VDC) for the control unit and CRT unit

Do not disconnect the battery for memory backup (3 VDC) or the battery
for the separate absolute pulse coders (6 VDC) regardless of whether the
power to the control unit is on or off. If batteries are disconnected when
the power to the control unitis turned off, current data stored in the control
unit for the pulse coders, parameters, programs etc, are lost.

Make sure that the power to the control unitis on when replacing batteries.
See Section 4.4.1 for how to replace the batteries for memory backup.

CAUTION
(Except for 21-TB control unit A)

The maintenance rotary switch must be always set to 0 (set
to O at shipping from factory).

Changing this setting may cause the contents of memory to
be lost.

4.2.3
Procedure for Turning
Off the Power

Turn off the power to each unit in the following order or all at the same
time.

1. Power supplies (24 VDC) for slave 1/O devices connected
using the FANUC I/O Link (such as the 1/0 Unit-MODEL A)
Power supplies (24 VDC) for the control unit and CRT unit
Power supplies (200 VAC) for the entire machine

wn

Motors cannot be controlled when the power is turned off or momentarily
interrupted. Take appropriate action on the machine side when necessary.
For example, when the tool is moved along a gravity axis, apply brakes
to prevent the axis from falling. Apply a brake that clamps the motor
when the servo is not operating or the motor is not rotating. Release the
clamp only when the motor is rotating. When the servo axis cannot be
controlled when the power is turned off or momentarily interrupted,
clamp the servo motor. In this case, the axis may fall before the relay for
clamping starts operating. The designer should make sure if the distance
results in trouble.
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4. POWER SUPPLY CONNECTION

4.3

CABLE FOR
POWER SUPPLY
TO CONTROL UNIT

Supply power to the control unit from external resouce.

Series 21/210 control unit

CP1A
1 +24V

Cable

CP1A

AMP Japan
1-178288-3 (housing)
1-175218-5 (Contact)

24VDC stabilized
2 ov :| D— power
3 24VvDC +10%

External power

External power

Select a source that

+24V (1)
ov (2)

meets the external

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

power terminal.
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4.4
BATTERY

4.4.1
Battery for Memory
Backup (3VDC)

Replacing the battery

Part programs, offset data, and system parameters are stored in CMOS
memory in the control unit. The power to the CMOS memory is backed
up by a lithium battery mounted on the front panel of the control unit. The
above data is not lost even when the main battery goes dead. 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 CRT 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
be backed up. Turning on the power to the control unit in this state causes
system alarm 910 (SRAM parity alarm) to occur because the contents of
memory are lost. Clear the entire memory and reenter data after replacing
the battery.The power to the control unit must be turned on when the
battery is replaced. Ifthe battery is disconnected when the power is turned
off, the contents of memory are lost.

Observe the following precautions for lithium batteries:

WARNING
If an unspecified battery is used, it may explode.

Replace the battery only with the specified battery
(A02B-0177-K106.)

Dispose of used batteries as follows:
(1) Small quantities

Discharge the batteries and dispose of them as ordinary nonflammable
garbage.

(2) Large quantities
Consult FANUC.

1 Use a litium battery (ordering drawing number :
A02B-0177-K106)

2 Turn on the Series 21/210.

3 Remove the battery case from the front panel of the power supply unit.
The case can be removed easily by holding the top and bottom of it and

pulling.
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Front panel of control
unit main board ——— |

Battery case — |

Battery (Ordering drawing

MAIN
o

STATUS
ALARM

number A02B-0177-K106) e

MEMORY
CARD
CNMC

oL~

Battery connector

Fig.4.4.1(a) Replacing the battery(1)

4 Remove the connector from the battery.

unit main board

—

CP8

e

BATTERY

MEMORY
CARD
CNMC

/\/

ST B

Front panel of control | —

/

Battery connector

Battery

Fig.4.4.1(b) Replacing the battery(2)

5 Replace the battery and reconnect the connector.

6 Install the battery case.
7 Turn off the Series 21/210.
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4.4.2

Battery for Separate
Absolute Pulse Coders
(6VDC)

One battery unit can maintain current position data for six absolute pulse
coders for a year.

When the voltage of the battery becomes low, APC alarms 3n6 to 3n8 (n:
axis number) are displayed on the CRT display. When APC alarm 3n7
is displayed, replace the battery as soon as possible. In general, the battery
should be replaced within two or three weeks, however, this depends on
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.See Subsec. 7.1.3 for connecting the battery for
separate absolute pulse coders.
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5.1
CONNECTION TO
THE DISPLAY
UNIT

511 The display unit is used for displaying the programs, parameters etc, and
Outline supporting the machine operation.
The Series 21 supports the following display unit$:CRT, 9 plasma
display (PDP), 7.2STN, and 9.55TN.
The Series 210 supports the following display units: GRT and 9.5
TFT.
See Section 13.1 for an explanation of how to connect a display unit to
the Series 210.
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5.1.2

Connection to Display

Unit

Connection to Series 21

Control unit
[ o

| |
0
[ wam — |4 @

MHDDDE' e

e D in CP1B
ol |l +— pc ouT
I;l Eig Power supply cable
&= N

nw L) = CRT _
Qs nER | % JAL Video cable

] ]| % |l |

il || | s |

oz s |

@oell — CN2,CP5 CN1,JA1

] ﬁg T . . .

o " [ R |

e EEEEEE

il EEEEEE

el 000000

el ] . |

e | ] EDEDDE
0 — —
== D, - ) 00
T e

CRT/MDI, PDP, STN unit

71 —
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5.1.3
9" CRT Display Unit
Interface
Series 21 CRT unit
JA1 CN1
(PCR-EV20MDT) (MR-20RM)
01| VDR |11 1|VDR 14
> —. <
02| oV 12| VSYNC ZI I: 2 |[HSYNC g gx 15
03 3
VDG |13 VSYNC 10( oV 16
04| ov 14 |0V 4 |VDG 11 oV 17| (OV)
05| vDB |15 5 |VvDB 12 oV 18| (OV)
06| ov 16|0V 6 3 19
07 17 7 20
08 18| HSYNC
09 19
10 20
1 CN2
1| +24v :I . I: 2 Cable side
CP1B | 2| QV > .— < 3[(ov) JAPAN burndy
Cable side 3 G SMS6PN-5 (Housing)
JAPAN AMP 51 104V RC16M-23TB or RC16M
2-178288-3 (Housing) 6 [(+24V) (contact)
1-175218-5 (contact)
Connection of
VIDEO Signal Cable

HIROSE FI40A-20S—-CV5 (Connector)

HONDA MR20pins/female

WR(O) —HA———————— —~—(01) VDR
0V (02) —ML::::::::::::::L'—(OB)OV
VDG (03) A A1 (04) VDG
ovos -~ A gy ov
VDB(05) A ———— o A1 {(05) vDB
ovoey —+H~ M1 a2y ov
HSYNC (18) 7 el — ol (02) HSYNC
ovae bt~ | J(09)ov
VSYNC (12) s i —————————————— - (03) VSYNC
vy AN |0y

RECOMMENDED CABLE MATERIAL

AB6L-0001-0371 COAXIAL CABLE (MAX : 50m)

RECOMMENDED CABLE MATERIAL

A02B-0120-K819 CRT VIDEO SIGNAL CABLE (5m)
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514
9" PDP Display Unit
Interface
Series 21 PDP unit
JAL CN1
(PCR-EV20MDT) (MR—20RM)
01| vpr (11 1|VDR 14
>
02| ov 12|VSYNC E| . E 2 |[HSYNC g 8& 15
03 vbG |13 3 |VSYNC 10l oV 16
04] ov 14[ov 4|VDG oo 17
05| vDB 15 5 (VDB 12 oV 18
06| oV 16/ 0V 6 3 19
07 17 7 20
08 18[HSYNC
09 19
10 20
e Bl I et
Cable side :
1] (+24V) 1T 227 JAPAN SOLDERLESS TERMINAL
MFG. Co, Ltd.
CP1B g (ov) :| |—|:| |: 2 ov VHR-IN
. Housing :
Cable side
Housing: JAPAN AMP 2-178288-3 ﬁA/T:Fg;_\NcioLLtg ERLESS TERMINAL
Contact : JAPAN AMP 1-175218-5 SVH-21T-1.1
Connection of
VIDEO Signal Cable
JAL CN1
HIROSE FI40A—-20S-CV5 (Connector) HONDA MR20pins/female
r-_-_—_——_——_—_—" """ _"_—""—"—"—"—"—"/"™/"1
VDR (01) —A- A (01) VDR
oV (02) —M::::::::::::::L'— (08) OV
VDG (03) A AL (04) VDG
ova Lt ——————— M L ayov
VDB (05) A A1 (05) vDB
0V (06) —HL::::::::::::::AL:— (12) ov
HSYNC (18) A AN (02) HSYNC
ov(e) (o M Lg)ov
VSYNC (12) LA 1 1(03) vsyne
ovaa LM A%' (10) OV

RECOMMENDED CABLE MATERIAL
A66L-0001-0371 COAXIAL CABLE (MAX : 50m)
RECOMMENDED CABLE MATERIAL

A02B-0120-K819 CRT/PDP VIDEO SIGNAL CABLE (5m)
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RECOMMENDED CABLE MATERIAL
A66L-0001-0371 COAXIAL CABLE (MAX : 50m)
RECOMMENDED CABLE MATERIAL
A02B-0120-K818 LCD/VIDEO SIGNAL CABLE (5m)

515
Varied LCD Units
Interface
Series 21 LCD unit
JAL JAL
(PCR-HV20MDT) (PCR-HV20MDT)
01| VDR 11 01| VDR 11
>
02| OV 12| VSYNC 3 ] E 02/ 0V |12|VSYNC
03[ vDG |13 03 vDG |13
04| ov 140V 04 ov 14|0V
05/ vDB |15 05| vDB |15
06/ OV 16/ 0V 06/ OV 16| 0V
07 17 07 17
08 18/ HSYNC 08 18/ HSYNC
09 19 09 19
10 20 10 20
1] (+24V) 1 [(+24V)
cpiB [2[ V) | |>] (<] [2]@v) | cPs
3 3
Cable side Cable side
Housing: JAPAN AMP 2-178288-3 Housing: JAPAN AMP 2-178288-3
Contact : JAPAN AMP 1-175218-5 Contact : JAPAN AMP 1-173218-5
Connection of
VIDEO Signal Cable
JAL
JAL HIROSE FI40A-20S-CV5
HIROSE FI40A-20S-CV5 (Connector) (Connector)
e /0
VDR (01) —HA- —~—(01) VDR
oV (02) —ML::::::::::::::L'— (02) ov
VDG (03) A A1 (03) VDG
vy L ————— L 0g)0v
VDB (05) —A- A1 {(05) vDB
ov (06) (AL —————————————— M L g ov
HSYNC (18) /A 1 1(18) HSYNC
v LM Lgeov
VSYNC (12) |- | (12) VSYNC
ove AV A%' (14) OV

74 —
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5.1.6 Fine adjustment of the video signal is supported to enable its use with

Adjusting the Flat color liquid crystal displays and plasma displays. This adjustment is
necessary to compensate for errors resulting from the combination of NC

devices and cables.

Adjustment of the video signal is necessary if you have replaced the

display unit, cable, or a hardware component of the display circuit in the

NC, either as part of regular field maintenance or to correct a failure.

Display

Applied unit e Analog LCD

Name Specification number

9.5" color TFT/MDI unit A02B-0200-C0O65#1[1[]
(For Series 210 with MMC—IV) A02B-0200-C066#[ 1]
(OO  : Arbitrary number)

e PDP

Name Specification number

Separate type 9" PDP unit A02B-0200-C1000

Locations of switches
and jumper pins

E (1 [
SW2 swi
I T

SW1

Color liquid crystal display (rear view)  Plasma display (rear view)

Adjustment

e Eliminating flicker ® Analog color liquid crystal display: Jumper pin TM1
Change the jumper pin to another side.
Normally one of these settings will eliminate flicker.
® Plasma display: Switch SW1

1 Change the jumper pin and search for a range such that flicker is
eliminated. .

2 If you find that flicker is eliminated by two or more different
settings, select the setting approximating to the midpoint of those
settings.

Example : If flicker is eliminated by all of settings 2 to 6, select 4.

® Adjusting the horizontal ® Analog color liquid crystal display : Switch SW1
position e Plasma display : Switch SW2
1 The screen can be shifted horizontally in units of dots.

2 Adjust the horizontal position such that the entire screen is visible.
Only one setting can successfully realize this positioning.

CAUTION
Do not attempt to change any controls or settings other than

those described above.
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51.7
Adjusting the STN
Monochrome LCD

(1) Applied unit

Name Specification number

Separate type 7.2" STN monochrome LCD unit | AO2B-0200-C081

Separate type 9.5" STN monochrome LCD unit | AO2B-0200-C115

(2) Adjustment point (as viewed from the rear of the display unit)

VR1 D
VRP1
D Swi
]

(3) Adjustment method

(a) Display mode and horizontal setting
The mode and horizontal position of the display can be set as listed
below, using SW1. When inverted, text is displayed in black
against a white background.
The standard setting is 9.

Mode 8—level 4—level Inverted Inverted
gray gray 8—level 4—level
scale scale gray scale |gray scale

Shifted one 0 4 8 C
dot to the right
Standard 1 5 9 D
Horizontal
position | Shifted one 2 6 A E
dot to the left
Shifted two 3 7 B F
dots to the left

(b) Contrast control

The contrast of the display is adjusted using VRP1.

(c) Flicker adjustment

Flicker is eliminated using VR1. Do not change the VR1 setting
when no flicker is evident.
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5.1.8
Adjusting the TFT
Color LCD

(1) Applied unit

Name Specification number

Separate type 8.4" TFT color LCD unit A02B-0218-C050

(2) Adjustment point (as viewed from the rear of the display unit

™1

SW1

(3) Adjustment method
(a) Display horizontal setting

® The horizontal position of the display is set as described below,
using SW1. Rotating SW1 one notch in the positive (+)
direction shifts the display one dot to the right. Rotating SW1
one notch in the negative (-) direction shifts the display one dot
to the left.

® SetSW1 such thatthe entire display is visible. There is only one
optimum setting position.

(b) Flickering adjustment

Flickering is eliminated by setting jumper pin TM1. One side of

TM1 is marked A, while the other side is marked B. TM1 is

factory—set to the B position. If the screen flickers, set TM1 to the
A position.
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5.2
CONNECTION OF MDI
UNIT
521 Manual data input devices for the Series 21 are called MDI units. MDI
General units are keyboards used to enter data such as CNC programs and
parameters into the CNC.
Various standard MDI units are provided for each model of the Series 21.
5.2.2
Connection to the MDI
Unit

Control unit

Separate type CRT unit
” a) ” Separate type PDP unit
| | Separate type STN unit

0
I = = £ | '
:WIZI E
1l
= (o)}
D e O O g o O 8-
—| =
i MDI
0 : : : ! JA2 MDI CABLE
I | I |
I Il |
o= | ck1 | Separate type MDI unit '(:Tlitl; %bgepLOanerksg
CRT unit, PDP unit or
- STN unit.)
EEEEEE
[ EEEEEE
] EEEEEE
EEEEEE
EREEEE
— REasa:
| =27 &= p o8 g |
| Y 1

Connection to the separate type MDI
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Control unit

OO000000o
000000
Ooo000 O
Ooo00000n
000000 O
Ooo00000
i 16
4 0
0
il
y 0
2 0
<
- i ;@
@ 2% o
— rmrir T -
D [|E= |:= 0
il Y s FhEE LJUJLIL)  HhEL ] = |
= i B |
aﬁﬂHHHqu ] f
D% —m [ 0000 (000 a -
L3 w £ n_mn_u Bhbhb ERbED __ ]

CRT/MDI unit

Connection to the MDI
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52.3
Connection to the
Standard MDI Unit

Series 21/210 control unit

JA2

01 [>kKEYO0O0 (11 [>kKEYO01
02 [>kKEY02 |12 [>kKEY03
03|>kKEY04 |13 |>kKEYO05
04|>kKEYO06 |14 |>kKEY07

05 FkCOMOO0|15 FkCOMOT E| B
06 FkCOMO02|16 FkCOMO03

07 FkCOMO4|17 FrCOMO05
08 FkCOMOB|18 FrCOMO7

09 pkCOMO08(19 [kCOMO09
10 pkCOM10|20 [kCOM11

Cable

JA2
Honda PCR connector

MDI unit

CK1

01 [>kKEYO0O0| 11 [*kKEYO01
02|*KEY02|12|>kKEYO03
03|>kKEY04| 13 [>kKEYO05
04 |>kKEYO06|14 [>kKEYO7
05 (kCOMO00| 15 pkCOMO1
06 PkCOMO02| 16 kCOMO3
07 PkCOMO4| 17 kCOMO5
08 [*kCOMO6| 18 [fkCOMO7
09 kCOMO08| 19 PkCOMO09
10 pkCOM10| 20 pkCOM11L

CK1
Honda PCR connector

skKEYO00 (01)
SkKEYO02 (02)

SkKEY04 (03)

skKEYO06 (04)
skCOMOO (05)

skCOMO2 (06)

skCOMO4 (07)
skCOMO6 (08)

skCOMO8 (09)
skCOM10 (10)

SKKEYO1 (11)

SKKEYO03 (12)
SKKEYO05 (13)

SkKEYO7 (14)
skCOMO1 (15)

skCOMO3 (16)

skCOMO5 (17)
skCOMO7 (18)

skCOMO9 (19)

skCOM11 (20)

RECOMMENDED CABLE SPECIFICATION
RECOMMENDED CABLE MATERIAL

F——— T
[ [
i |
i i
| Il
T T
I |
| |
| |
| |
| |
I |
[ [
I I
I I
! !
| |
i i
l |
| I
I I
| |
| |
| |
L 1
1 SHIELD
GROUND
PLATE

: A02B-0120-K810 (5m)

(01) 3kKEY00
(02) 3kKEY02
(03) 3kKEY04
(04) skKEY06
(05) skCOMOO
(06) 3kCOMO2
(07) skCOMO04
(08) 3kCOMO6
(09) skCOMO08
(10) skCOM10
(11) skKEY01
(12) skKEY03
(13) 3kKEYO05
(14) skKEYO7
(15) skCOMO1
(16) >kCOMO3
(17) skCOMO5
(18) skCOMO7
(19) skCOMO9
(20) skCOM11

: A66L-0001-0284#10P (#28AWG X 10pair)
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5.2.4
Varied MDI Key Switch

® 9"CRT/MDI unit for
Series 21-TB

® Separate type small MDI
unit for Series 21-TB

English display
O P N Q G R 7 A g 9 D
Xel|Zy||F L]|47]|2Y] 6%
MS T T 243
U H W v F®e]| T . O, /
POS PROG SEFTFTSI% SHIFT| | CAN INPUT
SYSTEM | |MESSAGE EL;QZT;]:\ ALTER | | INSERT| | DELETE
o ) HELP
- -
PA‘GE J BES{%
Symbol display
Op||No||Cr||7 48890
Xel|Z||F L|[4T]|2%]|6%
MIS Wl T ol 1. ]12Y]]3
Ul Wy el = .10« ,
= 17D
|9 2
>’ t
- -
Ty ! 7
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® 9"CRT/MDI unit for
Series 21-MB

® Separate type small MDI
unit for Series 21-MB

English display

Symbol display

OolINglICL||7€4]|188]|94
Xol|Y |2 |47 |2 6%
MS T ol 1 #2834
FL HDEOBE o O* /
s e |00 ) et
oA t HELP
- -
g ' st
O5||Ng|[Cr||74]|88]|9%
Xol|Y |2 u]|4T| 2% 6%
MIS T (122832
FL HDEOBE T O*
HDE 7D
OAE=AIP
i t
- -
& ! 7




B-62703EN/03 5. CONNECTION TO CNC PERIPHERALS

® Separate type full key for

21-TB
English display
w6 |0 (|INL||Ge|[Pol |7 [|8Y]|9 | |ww
X allZsl|CollY o] |4%|BM|6™] |
e (U W | H o] |V L [2¥[3 | |mee
MLIS Tl | -0
et | T K [[R o||F e |/ || €08 ||oan| |meur
pibe t P0S | |PROG | || |cusTon
PA‘GE N } N SYSTEM| | MESSAGE | | GRAPH
Symbol display
/| 0 JINIGelPol |7 |18t9 | | ®
X allZslICollY 5| [4%|2™|6™] |
U |IW ] H e[V 283 V).
MLIS_TullLs | =10
] I K R IFe |/ ||| 7| |
rg t =
B !




5. CONNECTION TO CNC PERIPHERALS B-62703EN/03

® Separate type full key for

21-MB
English display
kT |0 (|ING G el|P el [7€)18Y|9 |
XY W IZ QL] (4512 |6=] |
e || LK 6| IR | Z|[2¥]| 32 |omee
MLIS Tl | = 1]l0
sireT| |F D ||He||Bg |/ ||E08||can| |meur
t
PAEE N l N SYSTEM| |MESSAGE | | GRAPH
Symbol display
Z1 10 |INLIIGLP |77]188|97 | ®
XollY W [1Z Wlla L] (4= |6= |
) [I.]|J.]|Ke|R 4=y
MLIS||ITLL. | -1l 0
& |F D HBsl | / |ee|| Z] | D
Wg t =
By !
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® Separate type full key for

210-TB
English display
Bgsff O( N) GE PQ / 8‘ 9 ALTER
X ZslCollY L] |4=||5™ 6= |
HELP U . Wd H@ \/ | o¥ 13 DELETE
MLIS_ITLIL .l | =10
SHIFT I[ K] R& FSP / || EOB || CAN INPUT
pAf[;E 1 POS | |PROG SEFTFTSI% CUSTOM
PA‘GE } SYSTEM| |MESSAGE | | GRAPH MME/NC
Symbol display
7 10 INJ|IGe|Pol |7 ||18Y|9 >
X ZollCollY L] [4=|5% |6 |4
U |IW ] H e[V 283 V).
MLIIS Tl | -1l o
T (T | [Ks|[Re||Fs| |/ ||E2||#Z] D
A =
o '
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® Separate type full key for

210-MB
English display
RESET []( N) GE P e 7’ 8' 9’ ALTER
XY U Z 10, [4=|[BW 6= |
HELP I ||JAlIKal|R A OV | ZH |orer
MLIS Tl | -0
SHIFT F[ D] H& BSP / || EOB || cAN INPUT
" 1 POS | | PROG SEFTFTSIENE CusTOM
PAGE il SYSTEM| [MESSAGE | | GRAPH M%C
Symbol display
Z1 10 |INLIIGLP |77]188|97 | ®
XollY W [1Z Wlla L] 145" |6= |
) [I.]|J.]|Ke|R EdiEAMIELIIY
MLIIS _IITLllL. | -1l 0
1 F D HBs | /||| 7] |5
> t =
| [ =
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e 0.5" color TFT/MDI unit
(horizontal type) for

210-TB

English display O (|INJIGEPol |7 |89
sz e Ayl [a=lsw|e=
U W H eV | oHI3
v lls LT Ll L] |- o
Lo [Ka|[Re||F e |/ |]Eo]| o
POS | |PROB| || {C0STon| | SHIFT mheuT
SYSTEM | |MESSAGE | | GRAPH MME/NC ALTER | | INSERT| | DELETE

e t HELP
B 2
Symbol display

O (|INLIIG:IPol |7 [|8%]]9

X ZelICollY o |42 6™
U [[W ol [H eV 283

MAIIS T L.l |- |0

T IKGIRCF s |/ ||Ee|| #
= i D

%
N B
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e 0.5" color TFT/MDI unit
(horizontal type) for
210-MB

English display

Symbol display

O |INLIIG:IPc |7€)|8¢ 97
XY JllZ 110, |45 6=
T [|J .l IK el IR EgleA I
MIS Tl . |- ||O

F[D] H& BSP / EOB || CAN
POS PROG [SJEFTFTSI% CUSTOM SHIFT INPUT
SYSTEM | |MESSAGE | | GRAPH MME/NC ALTER | | INSERT| | DELETE
e t HELP
PA‘GE } &;@f’r
O (INLIIGe|IPc |7F]|8¢]|97
XOY JlZ 110, |4=||5™ 6=
T |J K el [R EaliERdiIRT4
MIS Tl . |- ||O

F oD ||H Byl |/ ||eos|| #
= t D
i I ROIE S
5 '
& ! V4
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® 14" color CRT/MDI unit
for 210-TB
(vertical type)

® 9.5" color TFT/MDI unit
for 210-TB
(vertical type)

English display
s [0 N |[Gel[Pal |7 [|8t][o | [wme| |ros] foros| [ fosn
X Z glICollY 5 [4*=|DW]|6™] |t |swten| [wsoee | |oraen| |
wece| (U [W | H | |V L 2Y |3 | |
MLlIS || T Il |= ||O pibe t
siFT| T [|K R o||F | |/ || 808 ||can| |meur| |PASE - ' -
Symbol display
7| [0(INV[[Ge||Pol |7 |89 > > EE
Xl Z sl CollY .| [4=]|BY]6™] |©
U W [HellV 283 D
MIS Tl o [ |10 5 t
T T IK | |R|Fsl |/ ||e8|| # -9%-;-
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® 14" color CRT/MDI unit
for 210-MB
(vertical type)

® 9.5" color TFT/MDI unit
for 210-MB
(vertical type)

English display
w9 |0 (INL||Ge||Pe| |77]81]|97| |wwer| |ros | |pros||Fe| fcsto
X oY JNZ W@, (4|67 || |soren| |essie | |sreen| | ™57
vee| [T || J LK e |R | 2|2V |34 e
ML IS IIT.IL. |- |lO pie t
ser| | ||D | |He||Bg| |/ ||eo8||oan| |meur| |PagE . ' -
Symbol display
Z 0N GPL st 97 1S FDE®
XY W Z ullas,] (45| 6= |
T |[|J.]IKG|IR EdIEMIRIIEY S
M IS Tl |- |O 7 t
"L?F[D]H&BSP/EDB%Q%-;»
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® 14" color CRT/MDI unit
(horizontal type) for
210-TB

English display Symbol display

5 r / o
O (|INVIG P o O INGHG el|P q
X al|Zs||Col]Y - X al|Zs||Col]Y -
U |[Wo||Hel|V U |IW | |H eV
My l|S 2||T ]| & M l|S 2||T «]|L &
I (|[K ||IR||F s T | |K R e||F o
7 18[9 || 7 ||18Y||9 ||t
4% BN |6 |t 4=15M 6|
L |2Y]3 | | 23 ||
- 10 o | |oeene - 1o . %
/|| Eoe || ean | jmeur /el A D
e | EE®EE
st e | w5 B
pabe t 5 t

=[] a4 |-
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® 14" color CRT/MDI unit
(horizontal type) for
210-MB

English display Symbol display

% s / @
O ING G g]|P ¢ O NG HG g|P ¢
XollY v Zw]1Q 5 XullY o1 Z w15
T |Jd s K el|R T |JalKe||R

ML1S T L]l . MLl1S T ||l .
F oD [H | |B e F oD H & |1B e
7)|88]|94| s 7f18 |97 1
4% BN |6 | 4=15" 6|
AR FAETIRE RN
— 1o |- || — 1o |- Y
/|| EOB | | CAN || TNPUT /e || A D
pos | o] [ fso HEEE
o] ] ] [ 151 Ba)l=)E
pabe t DTT 1

PAGE - ' B o - ' -
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5.3
CONNECTING 1/O
DEVICES
531 I/O devices are used for inputting various data such as CNC programs and
General parameters from external devices to the CNC or outputting data from the
CNC to external devices.
The Handy File is one of the I/O devices for the Series 21/210. The
interface for 1/0 devices complies with RS-232—-C. The Series 21/210
can therefore be connected to devices which have an RS—232—C interface.
5.3.2
Connecting I/O Devices
For 21/210-TB
Punch panel
Control unit O
[ = |
| |
|
Qun =3 & = L)
o iy
=
- H
[]
[T=]
[—
0
o A e O e
\ | \ | R
\ | \ |
\ | \ |
R
[T”]
[ 1]
[ 1]
Handy File
.
i =i |l
| = 1
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For 21/210-MB

Control unit
o |
D|
Jo B9 BT
1234
e 3887
cP8

I

i i
 ——I

R232-1
JD5A

Punch panel

[O]

—
I
0] 33| J| |5 |l |
s | |® |l |
o
o =
sl —
o .
==
J!I'
el
]
B e
5o
1 = [ =
1 == =

€

R232-2
JD5B

O——nn———n

[FANUO) Handy Fie

Handy File

94 —
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5.3.3
RS-232—-C Serial Port
CNC
ID5(21/210-TB) RELAYING CONNECTOR
JD5A, JD5B(21/210-MB) (DBM-25S)
(PCR-EV20MDT) 1[FG =
1| RD 11| SD 2 |1SD 15
210V 12| OV 3 |RD 16
3| DR 13| ER >II>H < 4 |RS 17
4| 0V 14| OV :I 5|CS 18
5| Cs 15| RS 6 | DR
19
6| OV 16| oV 7SG o ER
7/cD 17 8 [CD 5
1
g | OV 18 9 55
9 19| +24v 10 =
10| +24V |20 11
> 24
13 25 +24V
CABLE WIRING
______ 1
RD [+ C i 3 rRD
2 [
oV 3 i : 6
DR 7 i | DR
OV‘5 i —0 5
CS g | | cSs
oV o —1 e
co 7 I : 8lcp
ov | ®
R I
+24V 1(1) | : X
SD 7 : | sD
Vs | ' 20
ER 4 [ ' ER
0Vis | ! 4
RS 16 I i Z|RS
oV '
17 I i SG
18 | |
19 | | 25
+24V |
20 i | 1 +24V
—-sHELD —¢ |
:l_ GND
GROUND PLATE
RECOMMENDED CABLE MATERIAL
AB6L—0001-0284#10P(#28AWG X 10—pair)
RECOMMENDED CABLE SPECIFICATION (PUNCH PANEL)
<Narrow width type>
A02B-0120-C191 (1m)
A02B-0120-C192 (2m)
A02B—0120-C193 (5m)
<Wide width type>
A02B-0120-C181 (1m)
A02B-0120-C182 (2m)
A02B-0120-C183 (5m)
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5.34
RS-232-C Interface
Specification
RS—-232—-C Interface Generally signals as follows are used in RS-232-C interface.
signals
CNC

Output

%

SD (Send data)

Input
RD (Recieve data)

RS (Request to Send) ™ 1 \when CS is not used
| short CS and RS.
CS (Enable to send)
When DR is not

T used short DR
ER (Ready) I/I(a”d ER.

— I

DR (Data set ready) :
_ _ _ | Always short

CD (Check data) ER and CD.

SG (Signal ground)

1447474

FG (Frame ground)

Fig.5.3.4 RS-232—C interface
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5. CONNECTION TO CNC PERIPHERALS

Signal description of
RS-232-C interface

Signal |RS-232-C| 1/O Description
name | circuit
number
SD 103 Output | Sending ) )
data Start bit /St?o bit
/
RD 104 | Input |Receiv- SEF—] (172l 3]4ls]6[7T8 /1~
Ing (When ISO code “0” is sent)
data
RS 105 Input |Sending This signal is set to on when NC
request  starts sending data and is turned off
when transmission ends.
CS 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 cir-
cuit.
DR 107 Input |Data set When external device is ready to op-
ready erate, this signal is set. This signal
should usually be connected to the
signal indicating external device pow-
er supply being on. (ER signal of ex-
ternal device). See Note below.
The NC transfers data when this sig-
nal is set. If the signals turned off dur-
ing data transfer, alarm 086 is issued.
If the DR signal will not be used,
make sure to strap this signal circuit
to the ER signal circuit.
ER 108.2 |Output [NC ready This signal is set when the NC is
to ready to operate. External device
operation should regard the SD signal as being
significant when the ER signal is set.
CD 109 Input | Signal Since this signal is not used in con-
quality nections with external device, the sig-
signal nal circuit must be strapped, inside
the connecting cable, to the ER sig-
nal 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.
Series 21 use the start—stop method. With this method, start and stop
signals are output before and after each data bit.

One character in start—stop |

l¢

bl | b2 | b3 | bd | b5 | b6 | b7 | b8
\ I\ '\ ]
Start Data bit Stop bits
bit (8 bit including one parity bit) (2 bits)

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

(i) 1SO code and Control codes DC1 to DC4 (Optional ISO code input
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 3121
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 1SO.

In this interface, control codes DC1 to DC4 are used.
(@) 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’s CS signal. Data output stops within two characters
including a currently transmitting character when CS OFF
signal is input to NC. When CS signal is turned on again, data
transmission start.

(ii) If control code DC3 is inputto NC, NC stops data output within
ten characters. When control code DC1 is input to NC, NC
starts sending data again.

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

1SO code EIA code .
Meaning
Character 8 7 ]6|5]4 3 |2 | 1 | Character 8 |7 ]6 |54 312 |1
0 O 10 o 0 O . Numeral 0
1 O O 10 . O l1 . O Numeral 1
2 O O[O . O 2 . O Numeral 2
3 O[O . o103 O B O 10 Numeral 3
4 O O 10 e |O 4 e« | O Numeral 4
5 O 10 e | O O |5 [@) e | O O Numeral 5
[3 O[O e O[O 6 [@] e« |O|O Numeral 6
7 O O[O e O[O O |7 e« O[O 10O Numeral 7
8 O OO O | 8 O | e Numeral 8
9 OfOTO ] e O |9 O[O e O Numeral 9
A [@] . O |a O[O . O Address A
B O . O b O[O . O Address B
C O 10 . OO |c O101]10 . O 10 Address C
D @] e |O d O 10 e |O Address D
E O[O e | O O |e O[O O e |O O | 2 | Address E
F O[O e O[O f O[O O e O[O Address F
G O e O[O O g O 10 e O[O 10O Address G
H [@] Ol e h O 10 O f e Address H
[ O[O O | e O i O1O[O 1O | e @) Address |
J O 10 Ole @) j O O . @) Address J
K [@] O | e O 1O |k O [@) . O Address K
L OO Ole |O | @) . OO Address L
M [@] O e |C O [m [@) O e |O Address M
N O Ol O[O n O e |O @) Address N
Not used at significant data zone in ISO
[¢) O 10 Ol |O[O]O|o O e OO code.
Assumed as address 0 at EIA code.

P [@] [@] . p O [@] e« O[O 10O Address P
Q O[O [@] o O |q O O[OT e Address Q
R O 10 O . O r O O | e O Address R
S @] @] . O |10 |s O 10 . O Address S
T O[O [@] e | O t [@] . O 10 Address T
u [@] O e | O O |u O[O e | O Address U
\ O O e O[O v O e« O @) Address V
w O[O O e |O O |w O e« |O|O Address W
X O[O O[O ] e X O 10 e« O[O 10O Address X
Y O O 1O | e Oy O1O O | e Address Y
z O O[O e C z [@] Of e C Address Z
DEL OlO[O]JO[O]e OO |O | Del OlJO[O[O]e |O]O|[O |3k | Delete (cancel erroneous hole)
NUL . Blank . s zNgngoils?El,’A\‘?ogZ?d at significant data
BS O O f e BS [@] Of e O % | Back space
HT Of e O | Tab OfOlTO]le |]O]O >k | Tabulator
LF or NL Ol e O CR or EOB [@) . End of block
CR [@) Ole O O >k | Carriage return
SP O [@] . SP [@) . & | Space
% O [@) e | O O | ER Of e O 10 Absolute rewind stop
( O O f e (2-4-5) O[O ] e [@)] Control out (start of comment)
) [@) O Of e O | (2-4-7) O Of e O Control in (end of comment)
+ [@) O | e OO |+ OO O . >k | Plus sign
- [@) Ofe [O O |- O . — | Minus sign

O1JO[O ] e O Assumed as program number in ISO code.
/ O [@] Ofe OO O |/ O 1O . O Optional block skip

[@) Ofe OO O[O O f e O 10 Decimal point
# O O . (O NO) >k | Sharp
$ [@] e | O & | Dollar symbol
& O [@] e O[O & Ofe OO >k | Ampersand

[@) e |O[O O k| Apostrophe
%k O O O e @) k| Asterisk
. O O Ole |O , OlO[O | e O[O |k | Comma
; O O1O 1O | e O 10 & | Semicolon
< OfOTO]e |O k| Left angle bracket
= [@) Ol1O[O]e |O @) >k | Equal mark
> O OlJO[O]le OO Right angle bracket
? OfOlO]le |O]JO|O % | Question mark
@ O[O . k| Commerical at mark
" O B @) % | 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)

EIA code (cccooeeeiiiiiennannn. ) [ BT

Conditionl Condition1 Condition2 Condition3

ISO code (ceovevevererererenanan. ) @ e,

Conditionl

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

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

Condition2

EIA code is@ in ISO code.

Condition3
EIA code O is : in ISO code.

NOTE
2 Control codes DC1 to DC4 are transmission codes output

from the NC. So they need not to be punched on the NC
tape.

(i) Transmission rate (Baud rate)

The transmission rate (Baud rate) is the number of bits transferred
per second.

The following baud rates are available depending on the system
parameter.

50, 100, 110, 150, 200, 300, 600, 1200, 2400, 4800, 9600.
(Example)
Baud rate : 110

When using one start bit and two stop bits  (totalling 11 bits
per character):

L 10
Transmission characters/secor"}: =10 characters/second
11

(Max.)

— 100 —
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Time chart when the NC
receives data
(Read into memory)

(iv)

1)
2)
3
(4)

(%)
(6)

()
(8)

Cable length

The cable length depends on the external device type. Consult with
the device manufacturers for actual connecting cable lengths.
When cable A (A66L—0001-0041) is used, cable length is as
follows by the specification of NC.

for RS-232—-C 100m or less ... 4800 bauds or less
60m or less ... 9600 bauds or less
NC outputs DC1.
The external device starts sending data upon receiving DC1.
NC sends DC3 when NC processing is delayed.

The external device stops sending data to 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.

NC reissues DC1 upon completing delayed processing.

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

NC sends DC3 upon completing data read.
The external device stops sending data.

ER(Outputy— \

RS(Output)

10ms or longer

<

>

10ms or longer

DC1

cD3 DC1 DC3 /

>
s

[ AN

SD(Output)

N ERcode
;I \HﬂTﬂTﬂTﬂTﬂTﬂTﬂWﬂTﬂTﬂTﬂTﬂTﬂTﬂﬂﬂﬂTﬂTﬂTﬂTﬂ

RD(Input)

DR(Input) J /

CS(Input)

1ms or longer

<

>

Up to 10 characters

— 101 —
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Time chart when the NC (1) NC output DC2.
send data (Punch out) (2) NC outputs punch data in succession.

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

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

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

(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.B)

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

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

10ms or longer 10ms or longer
< > —3> I‘—
ER(Output)—\ /I_
RS(Output) /_
s e DC2 DC4 5| 14
SD(Output) AR AR AR R R
RD(Input) J / / /
CS(Input) J |
l— <
1ms or longer Within 2 characters
Fig.A
10ms or longer 10ms or longer
- > > |<—
ER(Output)—\ /I_
RS(Output) /_
» e DC2 DC4 _,
So(OutpLY AR RRRRRRIY AR R
/ f DC%(‘ DC1 f
RD(Input) —>| — M
Within 10 characters

DR(Input) J /

_____ ]
CS(Input) tl“_

1ms or longer

Fig.B

— 102 —
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Connection between
RS—-232—C interface and

external device
CNC External device
N Sb sp | side
I/
/| RD RD
N
N RS RS
I/
A cs cs
N
ER ER
D o
P DR DR
N
A cD cD
N
SG SG
FG FG

— 103 —
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® The cable for connecting the PG—Mate to the NC should be connected
as shown in the below diagram.

CNC External device
l\ SD SD side
I/

A RD RD
N
N RS RS
I/
P cs cs
~J
N ER ER
I/
<|| DR ) DR
A cD cD
N
SG SG
FG FG

Prepare the cable with 1/0 device as follows :

Serial

interfface | @@ — ——
sD ey ™

s i1/ A\
cs/,, ,,\

SG
ER
DR

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

— 104 —
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5.35
FANUC Handy File
Connection

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

CNC Cover: DB—C2-J9 (Japan Aviation Electronic
Inc., Ltd.)
JD5(21/210-TB)
JD5A, JD5B(21/210-MB)
(PCR-EV20MDT) Relaying
1|RD 11| SD cable FANUC
2|0V 12| oV Handy File
SToR 15[ ER ] D—ID L]
4oV 14] ov FG |
5|CS 15| RS B
6 | OV 16| OV
7| CD 17
s ov 18 Accessory for
9 190 724V HANDY FILE
10| +24Vv |20
Relaying connector
Connector: DBM—-25S (Japan Aviation
Electronic Inc., Ltd.)

Lock metal: D20418-J9 (Japan Aviation
Electronic Inc., Ltd.)
112 |3|4|5|6|7|8]]9]|10|11]|12)|13

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

SIGNAL LAYOUT 141516171819 [20[21[22[23[24 [ 25
ER +24
NOTE
1 Machine tool builder shall furnish relay connector and relay
cable.

2 Use a totally shielded cable for the signal cable.
Recommended cable specification:
A66L-0001-0284#10P

Open all terminals other than illustrated.

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

5 Connectthe FANUC Handy File to either JD5A or JD5B. Do
not use both pins; the power capacity may exceed that of
+24V and blow the fuse.

w
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5.4
CONNECTING THE
MANUAL PULSE

GENERATOR
5.4.1 Manual pulse generators are used to manually move an axis in the handle
General feed mode.

Up to two manual pulse generators can be connected with the 21/210-TB.
Up to three manual pulse generators can be connected with the

21/210-MB.
For 21/210-TB
Control unit
[ = |
| |
0
Dmm Ii_1 Lél? ﬁ @
e
= H (ms]
[]
(L}
—| =
0
0 |
\ | \ |
\ | \ | || mpe
| INEA A2
===
[ ] -
]
]
]
]
D — A‘EL f—1
1 = =i
| =~ 1
Manual pulse generator (No.1) Manual pulse generator (No.2)
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5. CONNECTION TO CNC PERIPHERALS

For 21/210-MB

p
Control unit
I a I a
D| |H| I@
= =
o 828° o 8585 MPG
358N = ] ﬁ-: JA3B
] [
%-‘:l FUSE 75A \
b — Qe
i I iR
= | B
=]
L mC | =
0
Harm— el T If
B ol [EN |
S ==
= s ] Wl
w || #
e | N
“m ﬂll
| el ]
i e ]
e (e
w0 I
i — —
| = l = T = P
| | ||

Manual Pulse Generator (N0.3)
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54.2
Connection to Manual
Pulse Generators

CNC Manual Pulse Generator
1/0 PCB Manual Pulse Generator unit #1
JA3B (PCR-EV20MDT) M3 screw terminal)
1|HAL [11] ov 3 4 5 6
2| HB1L |12 oV 5] DO 35V [ 0V [ HAL [ HB1
3| HA2 |13| oV Manual Pulse Generator unit #2
4| HB2 |14]| oV M3 screw terminal)
5| HA3 [15] oV 3 4 5 6
6| HB3 [16] ov —O [ +5V | 0V | HA2 [ HB2
7 17| +5v Manual Pulse Generator unit #3
8 18| +5v M3 screw terminal)
9 | +5V__ 19| +5V 3 4 5 6
10] +5v  |20] +5v —(]) +5V 0V [ HA3 | HB3

Cable connection

TB. Manual Pulse

Generator
r T T T il
1 |7 RD | 5
HAL [2 = WH | HA1 6 HA1
HB1 9 i5 RD i HB1 3 HB1
+5V 2 | > BK | +5V 7 +5V
oV | | ov oV
I I
3 |8 RD | HA2 5! HA2
HA2 | 4 |8 BK | 6
HB2 HB2 HB2
18 |4 RD | 3
+5V 12 I3 BK | +5V 2 +5V
ov I i ov ov
5 l9 BK I 5
] o 7w s v s
20 'eRD ! 3
+5V 16 :1 BK ! +5V 2 +5V
ov 1 1 ov ov
L l: - shield —
Ground Plate
| Cable | Wires
Recommended Cable Material (See Appendix B for details of cable material.)
A66L-0001-0286 (#20AWG X 6+#24AWG X 3) ...... Max.20m
A66L-0001-0402 (#18AWG X 6+#24AWG X 3) ...... Max.30m
A66L-0001-0403 (#16AWG X 6+#24AWG X 3) ...... Max.50m
Recommended Cable (except for part of wires)
A02B-0120-K841 (7Tm) ..... With three manual pulse generators
A02B-0120-K847 (7m) ..... With two manual pulse generators
A02B—-0120-K848 (7m) ..... With one manual pulse generators
NOTE

Up to two manual pulse generators can be connected to the
21/210-TB. In such a case, signals HA3 and HB3 are not
used.
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54.3

Cable Length When
Only One Manual Pulse
Generator is Used

Manual pulse generators are supplied with 5 VDC power the same as
pulse coders. The drop in voltage due to cable resistance must not exceed
0.2V (on OV and 5V lines in total).

0.1xRXx2L where0.1 :Power supply current for the
022 ——— manual pulse generator = 0.1 A
m R : Wire resistance per unit length [Q/m]
m: Number of 0-V wires
Therefore, (= number of 5-V wires)
L : Cable length [m]
L=
R

Example: When cable A66L—-0001-0286 is used

This cable consists of three pairs of signal lines and six power wires
(20/0.18, 0.0394/m).

When these three cables are used for OV and 5V lines, the cable length is:

L=

=76.75[m]
0.0394

The maximum distance is, however, 50 m for the transmission of a pulse
signal from the manual pulse generator. The cable length is, therefore, up
to 50 m.

The maximum cable length is 38.37 m when using the two manual pulse
generators, or 25.58 m when using the three generators.
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544

Requirements for the
Manual Pulse
Generator Interface

Pulse width
requirements

Receiver requirements

When using a manual pulse generator manufactured by a manufacturer
other than FANUC, it must satisfy the following requirements:

Fig. 5.4.4 (a) shows the relation between signals HAn and HBn and the
command pulses for the CNC. Setthe pulse perigdgR00u s or more
(i.e., set T/4 to 5Qu s or more).

I I
| I
T]_ |
L I
HAN T,
—> 4 < Tl !
HBn — | L I i L
T, T |
Pulses for the |_I 4 4 |
positive direction | |
Pulses for the |
negative direction ; |_|
Rotation in the ppsitive Rotation in the negative
direction direction
Direction inverted

Click

point

Fig.5.4.4(a)

Fig.5.4.4 (b) shows the receiver circuit for signals from the manual pulse
generator.

Manual pulse : i_ __________________ _i
generator TR Filter |
|| I
: : 10k Q :
Connectorl | |
M | ® |

/ T
[ |
[ |
I | Receiver c |
: | internal circuit |

V

0 | : oV :
| - - _

Fig.5.4.4(b)

Switching levels for signals input to the receiver (thresholds)
3.7 V or higher when an input signal changes from low to high
1.5 V or lower when an input signal changes from high to low
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SPINDLE CONNECTION

Serial spindle

Analog spindle

The following two configurations of the spindle interface are available in

Series 21.

SPDL-1(JA7A)

Main board

Lo

] (——0L
0L

JA7TB
JATA

Serial
spindle
amplifier

=

pIC _: Spindle
#1
Motor

SPDL-1(JA7A)

A-OUT1(JABA

Main board

]

B

Position coder return signal (A/B/Z phase)

Analog signal
Pl —"—"—""(

Analog
spindle
amplifier

P/IC

| Spindle
—— Motor

The position coder return signal is connected to connector
JAT7A used for connection of the serial spindle.
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6.1

SERIAL SPINDLE

INTERFACE

CNC Spindle amplifier module
JATA (Main board) JA7B
(PCR-EV20MDT) (PCR-E20MDT)
1 |SIN 11| oV 1 |SIN 11( oV
2 |>kSIN 12| OV 2 | *kSIN 12| oV
3 |SOUT |13| 0V EI E 3 |SOUT (13| 0V
4 [*kSOUT |14| ov 4 |*kSOUT |14[ ov
5 15[ ov 5 15[ ov
6 16[ ov 6 16[ ov
7 17 7 17
8 18 8 18
9 19 9 19
10 20 10| 20
Cable connection
Connector JA7TA F————1 Connector JA7B
sout|3 11 A L lsn
[ / \ [
« souT |4 || L 2| «sIN
CNC I | Spindle
SIN | LA 3 | sour  amplifier
[ / \ [ module
, 2 | | 4|,
11,12,13 || 11,12,13
141516 : :141516
[ [
[ [

Connector used (HONDA)

connector PCR-|
Housing

E20FA : )
PCR_V20LA Grounding plate  Grounding plate

Connector used (HONDA)
connector
Housing

PCR-E20FA
PCR-V20LA

Cable specification : 0.09mm?2 Twisted pair unified cable
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6.2
ANALOG SPINDLE
INTERFACE

CNC
JA8A (Main board) Signal name | Description
(PCR-EV20MDT) SVC, ES Spindle command voltage

and common line
1 |ov 11 |ov
2 |CLKX0 |12 |CLKX1 ENB1, ENB2 Spindle enable signal
3 |ov 13 [ov (Note 1)
4_|Fsxo 14 Fsx CLKX0, CLKX1, | Feed axis check signal
y y I |
> |ES 15 Jov FSX0, FSX1, | (Note2)
6 |DX0 16 |Dx1 DXO0, DX1,
7 |svc 17 |-15v +15V, +5V, OV
8 |ENB1 |18 |+5v
9 |ENB2 |19 |+15V
10| +15v 20 [+5v
CABLE WIRING
FANUC SPINDLE
SERVO UNIT
r— 3
7 I I
svC 5 I I DA2
ES | I E
—— ENB1 |8 L__.SHIELD —
I_— ENB2 |9
GROUND PLATE

NOTE

1 ENBL1 and 2 turn on when a spindle command voltage is
effective. These signals are not used when the FANUC
Spindle Servo Unit is used.

2 Feed axis check signal is used when a feed axis is checked
or service work is done. This signal is not used for spindle

control.
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POSITION CODER
CNC
INTERFACE
JA7A(Main board) Name Description
(PCR-EV20MDT) SC, *kSC Position coder C—phase
1 [sc 11 signal
2 | xksc 12| ov PA, skPA P_ositon coder A—phase
3 |sout |13 signal
4 |ksouT |14] ov PB, *kPB Position coder B—phase
5 [ PA 15 signal
6 | pA 16/ ov SOUT, Signals for serial spindle
7 PB 17 kSOUT (Note)
8 | *kPB 18| +5v
9 | +5V 19
10 20| +5Vv
CNC POSITION CODER
r T 1
PA 2 : : A(PA)
*kPA = | | N(kPA)
PB P | | C(PB)
*kPB [ i i R(:kPB)
SC 5 f | B(P2)
kSC ; ; P(:kPZ)
it i "
oV == | K
SOUT B— L- SHIELD -~
wsouT [
EARTH PLATE
RECOMMENDED CABLE
A66L-0001-0286 (#20AWG+6 X #24AWG X 3) MAX LENGTH 20m.

NOTE
Signals SOUT and >kSOUT are for a serial spindle. These
signals are not used for an analog spindle.
This means that if the position coder feedback function is
employed in the analog spindle, no serial spindle can be
connected.
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7 SERVO INTERFACE
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7. SERVO INTERFACE B-62703EN/03

7.1 This chapter describes how to connect the servo unit to the Series 21/210.

OUTLINE For connection on control motor amplifeseries of} series, refer to the
Descriptions manual.

7.1.1
Interface to the Servo
Amplifier Series 21/210 Servo Amplifier Module
JSnA JSnB
(PCR—EV20MDT) (PCR—EV20MDT)
01[IRn 11 |ISn 01|IRn 11 [ISn
02 |GDRn 12 |GDSn 02 |GDRn 12 |GDSn
03 pkPWMAN| 13 kENBLN 03 kPWMAnN |13 [*kENBLnN
04]ov 14 |ov ] 1 E 04]ov 14 oV
05 pkPWMCNn |15 |PDn 05 [kPWMCn|15 |PDn
06 |0V 16 |*kPDn K23R 06 |0V 16 |*kPDn
07 pxPWMEN| 17 | PREQn 07 pkPWMEN| 17 |PREQn
08|ov 18 kPREQnN 08|ov 18 [*kPREQn
09 kDRDYn |19 |0V 09 kDRDYnN |19 [0V
10 pkMCONN |20 |0V 10 ;kMCONnN |20 |oVv

n:Axis number (1 to 4)

CABLE WIRING
X T a
IRN ; i i ; IRN
GDRnN 3 i i 3 GDRN
skPWMAnN i ; skPWMAN
ov A 4o
5 ! ' 5
*<PWMCn 3 : | | *KPWMCN
oV Z | | = oV
skPWMEn 5 | | 8 skPWMEN
oV o | | 51 OV
kDRDYn (2 : : “o| *kDRDYN
skMCONnR skMCONN
11 | | 1
ISn 12 I [ 12 ISN
GDSn 15— 3| GDSN
s<ENBLn i i skENBLN
14 14
oV TR 15| OV
PDn (i ¢ | PPN
skPDn T — *<PDN
PREQnN 18 | | 15| PREQN
*kPREQn i I skPREQN
19 | 19
ov | | ov
oV 20 | | 20 oV
L R
i Shield

Ground plate

RECOMMENDED CABLE MATERIAL
AB6L-0001-0284#10P(#28WAG x 10 pair)

RECOMMENDED CABLE SPECIFICATION
A02B-0120-K800(5m)
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NOTE
1 The total length of the cable between the CNC and amplifier

and that between the amplifier and motor shall not exceed
50m.

As the current feedback lines (IRn and 1Sn), use the middle
twisted pair of the recommended cable. If any other pair is
used, abnormal noise or oscillation may occur.

The servo interface of the Series 21/210 is type B. Use a
servo unit which supports the type—B interface. When using
a servo unit which supports both the type—-A and type-B
interfaces, select the type—B interface. For details, refer to
the manual supplied with the servo unit. If the interface
setting is incorrect, a servo alarm (AL401 V READY OFF)
will be issued.
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7.1.2

Separate Type Detector
Interface

Control unit
I~ |
| |
0
b = = 2
2885 i I
[ A (| %
E i T T T T i
— (o)
I R
m
—J| =
0
o | | | | 1 Linear scale
I | I |
I | I |
| |
(===
L] .
O
' g
SCALE2
JF22 [ |
SCALE3 Y,
JF23
SCALE4 [ —]
JF24 ]
| = B =
| = | = |
| I~ 1
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7.1.3
Connection of Battery
for Separate Type
Absolute Detector
Control unit
[P
———p S S e
e )
D 0) —— (d
I
(W]
[
0
i ]
[ |
[ |
]
1]
| [T
(|
L |
1]
1]
1
e || g ~
1 =B P
[
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CNC Battery case
JF25

(PCR-EV20MDT) M3 terminal
ol 1 ( erminal)
02 12|ov n —
03 13 Sl PF—0 [+ev | ov
04 14

05 15

06 16

07| +6V 17

08 18

09 19

10 20

Cable connection

JF25 Battery case
+6V (L * sV
ov —{ov

Recommended Cable Material
20.2mm2(7/0.18)

Recommended Cable Specification
A02B-0177-K809

NOTE

This battery is necessary only when a separate—type
absolute detector is used. When the absolute pulse coder
contained in the motor is used, the battery contained in the
amplifier is used; the battery for a separate—type absolute

detector is not necessary.
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Linear scale interface

CNC

JF21 to JF24

(PCR-EV20MDT)

Linear scale

1| PCA |11 |:| |:|
2| *PCA |12| oV :| [
3| PCB |13
4 | *PCB |14| OV
5| PCZ |15
6 | *PCZ |16| OV
7 wev) |17 +6V and REQ are for separate
absolute pulse coders.
8 | (REQ) |18 | +5V
9 +5V 19
10 20| +5V
Cable wiring
1 |
PCA : PCA
*PCA ; ; *PCA
PCB ‘ : PCB
*PCB : : ; *PCB
PCZ ; : PCz
6 ‘
*PCZ 5 ‘ : *PCZ
+5V : : +5V
18 ! |
+5V ; ‘ +5V
20 ! 1
+5V ‘ : +5V
ov |22 : : ov
14 |
ov 7 ov
ov -2 1 ov
I “shield
Grounding plate

Recommended cable material
AB6L-0001-0286 (#20AWG X 6 + #24AWG x 3—pair)
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Separate type pulse
coder interface

e For absolute detector

CNC
JF21 to JF24, Separate type detector
(PCR-EV20MDT) Pulse coder
1 PeA Ju MS3102A-22-14P
2| *PCA |12| oV ( —22-14P)
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| +6V |17 T| +6VA|U| OVA |V
8| REQ |[18]| +5V
9| +5vV |19
10 20| +5v
MS3106B22-14S
Cable wiring
r---=-=-=-- hl
1 ! ' A
PCA PCA
2 ' B
*PCA : L *PCA
3 ' ' C
PCB : : PCB
4 l ‘ D
*PCB : ! “PCB
5 ! ! E
PCz ‘ ‘ pPCz
6 | | E
*PCZ T - *PCZ
7 | | T
+6V ; : +6VA
8 ' S
REQ IS REQ
+5V — ' '
1 \ ‘
+5V 8 : :
20 ‘ ‘ l
+5V ‘ ‘ ® +5V
ov |2 | | M fov
14 ‘ ‘
OV_ 1 |
16 ' | U
ov N OVA
v j_ ----- & SHLD
Shield (Shield)

Recommended cable material
ABBL-0001-0286 (#20AWG X 6 + #24AWG X 3—pair)
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® For incremental detector

CNC

JF21 to JF24

(PCR-EV20MDT)

Separate

type detector

Pulse coder
(MS3102A-20-29P)

1 PCA 11
2| *PCA |12 ov
3 PCB 13 A| PCA |B| PCB |C| +5vV |D| *PCA
4| *PCB |14 ov E| *PCB |F| PCZ |G| *PCZ |H| SHLD
5 PCz 15 :| |: J +5vV | K| +5V |L M
6| *PCzZ |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
r----=-=-=-=- hl
1 ‘ w A
PCA PCA
2 ! D
*PCA s ; : 5 *PCA
PCB } : PCB
4 ‘ ‘ E
*PCB s ‘ ‘ £*PcB
PCz } } PCZ
6 ‘ w G
*PCZ ; ‘ *PCZ
9 ' ' c
+5V +5V
+5V ;s : : : +5V
+5V } } +5V
ov |12 } } N 1ov
14 : \ P
ov ‘ ‘ ov
16 ' ‘ T
ov ‘ ‘ " ov
‘ ° SHLD
! J‘ (Shield)

Grounding plate

Recommended cable material
A66L-0001-0286 (#20AWG X 6 + #24AWG x 3—pair)
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Input signal The standard of the feedback signal from the additional detector is as
requirements shown below.

(1) A and B phase signal input

This is a method to input position information by the mutual 90 degree

phase slip of A and B phase signals.

Detection of the position is performed with the state in which the B phase
is leading taken as a shift in the plus direction, and the state in which the
A phase is leading as a shift in the minus direction.

A phase signal [
B phase signal 1

Shift in plus direction

A phase signal —I—l—l—
B phase signal [

Shift in minus direction

(2) Phase difference and minimum repeat frequency

A

PCA/*PCA
o )} X<

*PCA/PCA N

B
PCB/*PCB
*PCB/PCB
Td Td Td
e

(3)Z phase signal input

For the Z phase signal (1 rotation signal), a signal width of more than 1
frequency of the A phase or B phase signals is nhecessary.

[

TW‘

<>

Z phase signal

Tw = 1 frequency of A phase or B phase
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Time requirements Requirements for the signals at the input pins of input connectors JF21
to JF24

TD = 0.15psec

The signals for these connectors are differential input signals with A and
B phases. An important factor is time TD from point A, when the
potential difference between PCA and *PCA exceeds 0.5V, to point B,
when the potential difference between PCB and *PCB becomes lower
than 0.5V. The minimum value of TD is 0.{5. The period and pulse
width of the signals must be long enough to satisfy the above
requirements.

Receiver circuit

TEXAS INSTRUMENTS, INC.: SN75115

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.
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8 CONNECTING MACHINE INTERFACE 1/0
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8. CONNECTING MACHINE INTERFACE I/O

8.1
GENERAL

The Series 21/210 has a built—in I/O board for machine interface 1/0. The
21/210-TB has two types of built—in I/O cards, as listed in Table 8.1 (a).
The 21/210-MB has four types of built—in I/O cards, as listed in Table 8.1
(b). If the number of DI/DO points is not sufficient, external 1/0O units
such as the FANUC I/O Unit—A can be added using the FANUC I/O Link.
MIL ribbon cable connectors are used as the internal connectors for the
built—in 1/0 board to simplify connection with the connector panel.

The built—in I/O board in the Series 21/210-MB includes DI/DO points
for the operator’s panel. These DI/DO points are provided for connecting
switches or LEDs on the operator’'s panel. The number of signals
transferred to or from the operator’s panel is reduced by configuring a
matrix.

Table 8.1 (a) Machine interface 1/O points (for 21/210-TB)

Type Quantity
External 1/0 card B 48/32 points
External 1/0 card A 96/64 points
FANUC 1/0O Unit-A 1024/1024 (maximum) points per group
1024/1024 (maximum) points in total

Table 8.1 (b) Machine interface I/O points (for 21/210-MB)

Type DI/DO application Number of DI/DO DO type
points (max.)
Built—in 1/0 DI/DO for operation 64/32 Sink output
board A panel (matrix)
DI/DO for machine 48/48
Built—in 1/0 General purpose 84/64 Sink output
board B DI/DO
Built=in 1/0 DI/DO for operation 64/32 Source output
board C panel (matrix)
DI/DO for machine 48/48
Built—in /10 General purpose 96/72 Source output
board D DI/DO
I/O unit used FANUC 1/O Link 256/256 per group
with the FANUC | Unit-A 1024/1024 in total
I/0 Link

— 127 —



8. CONNECTING MACHINE INTERFACE I/O B-62703EN/03

8.2
CAUTIONS

The following cautions must be observed when using I/O signal receivers
and drivers for the machine interface.

8.2.1
DI Signals and
Receivers

DI signals are basically of the sink type (a type that drains energy). Some
DI signals, however, can be set to either sink type or source type (a type
that supplies energy). See the description of the 1/0 board in the following
section for details.

A common signal is provided for selectable receivers. Whether the
common signal is connected to 0 V or 24 V determines whether a DI
signal is of sink or source type.

A source type DI signal is undesirable from the viewpoint of safety,
however, because if the input signal line is grounded, it will be latched in
the same state as that existing when the contact is closed. It is
recommended that all DI signals be set to sink type.

Always connect the common signal to either 0 or 24 V; do not leave it
open.

8.2.2
DO Signals and Drivers

There are two types of DO signals, sink type (a type that drains off energy)
and source type (a type that supplies energy). Either type can be selected
depending on the type of the built—in I/O board. See the description of
the 1/0 board in the following chapter for details.

A sink type DO signal is undesirable from the viewpoint of safety,
however, because if the output signal line is grounded, the output signal
remains in the ON state. It is recommended that all DO signals be set to
source type.

If a system alarm occurs in a control unit of the Series 21/210, all I/O

board drivers are turned off. Keep this in mind when setting up a machine
sequence.

The same situation can occur if the power to the control unit is turned off
independently.
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8.3

BUILT—IN 1/O A
CONNECTION
(FOR 21/210-MB)

Machine operator’s panel

Magnetics circuit

I/O board A
Control unit
[ s |
I
0
————
w555
Y —
Fu pipo-1 Operator’s
= Qe cm31  panelinterface
= Ll |
il - .
O | B ][22 e
W | BB
8
1A || || EE
Ikl || (& |l |
T I [ | |
| || | |
gl ]| |
= B | C
= = Machine
E‘:‘I_ DI/DO-3 ,
g C95 interface
ﬁll
wel ] L] Machine
DaD04 interface
wmel ] co1
5;‘.
0 — _
| E=b =)
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8. CONNECTING MACHINE INTERFACE I/O B-62703EN/03

8.3.1
Connector Pin
Arrangement
C95 Co1 CM31 C99
HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN
A B A B A B A B
01 +24V +24V 01 +24V +24V 01 +24V +24V 01 +24V +24V
02 +24V NET1 02 +24V 02 | DICOM1 | DICOM2 02 +24V
03 NET2 NET3 03 | X1008.0 |Y1012.6 03 |DICOM3 | DICOM4 03 | X1013.0 NET1
04 NET4 |Y1008.0 04 |X1008.1 |Y1012.7 04 | DIDO DID1 04 |X1013.1 NET3
05 |Y1008.1 |Y1008.2 05 [ X1010.7 |Y1013.0 05 | DID2 DID3 05 [X1012.7 |Y1013.4
06 |Y1008.3 |Y1008.4 06 | X1010.6 |X1010.5 06 |DID4 DID5 06 | X1012.6 |X1012.5
07 {Y1008.5 |Y1008.6 07 | X1010.3 | X1008.2 07 |DID6 DID7 07 | X1012.3 | X1013.2
08 [Y1008.7 |Y1009.0 08 | X1010.1 |X1010.4 08 |DID8 DID9 08
09 [Y1009.1 |Y1009.2 09 | X1011.0 |X1010.2 09 [DID10 DID11 09 X1012.2
10 | Y1009.3 |Y1009.4 10 | X1008.3 |X1010.0 10 |DID12 DID13 10 | X1013.3
11 | Y1009.5 |Y1009.6 11 | X1008.6 |X1008.7 11 |DID14 DID15 11 | X1013.6 |X1013.7
12 |Y1009.7 |Y1010.0 12 | COMO |X1008.5 12 |DOCOM1 DOCOM2 12 | COM2 |X1013.5
13 |Y1010.1 |Y1010.2 13 | X1008.4 |X1009.4 13 | DOCOM3 DOCOM4 13 | X1013.4
14 |Y1010.3 |Y1010.4 14 |Y1013.1 | X1009.0 14 | *kDODO |:*kDOD1 14 |Y1013.5
15 |Y1010.5 |Y1010.6 15 |Y1013.2 | X1009.1 15 | *kDOD2 |>kDOD3 15 |Y1013.6
16 |Y1010.7 |Y1011.0 16 |Y1013.3 | X1011.1 16 16 |Y1013.7 NET2
17 |Y1011.1 |Y1011.2 17 |X1011.2 |X1011.3 17 17 NET4
18 [Y1011.3 |Y1011.4 18 [X1009.2 |X1011.4 18 |kDOD8 |>*xDOD9 18 NETS
19 |Y1011.5 |Y1011.6 19 | X1011.5 |X1011.6 19 | *%kDOD10| *kDOD11 19 | NET6 NET7
20 |Y1011.7 |Y1012.0 20 | X1011.7 |X1012.0 20 20
21 |v1012.1 |Y1012.2 21 | X1012.1 |X1009.3 21 21
22 |Y1012.3 |Y1012.4 22 |X1009.7 |X1009.6 22 | NET5 NET6 22
23 |Y1012.5 [ X1012.4 23 | X1009.5 COoM1 23 | NET7 NET4 23
24 ov ov 24 ov ov 24 | NET2 NET3 24 ov ov
25 ov ov 25 ov ov 25 ov ov 25 ov ov

NET1to NET7 are each connected to the pins with the same name in other
connectors.

Use these pins to transfer signals between connectors when, for example,
sending a signal from the machine operator’s panel to the machine.

A receiver having a long delay (5 to 22 ms) is used for X1013. Normal
receivers have a delay of 2 ms or less.
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8.3.2
Connection of DI/DO
for Operation Panel

Example of DI
connection

The DI/DO points on the operator’s panel are provided for connecting
switches or LEDs on the machine operator’s panel. Connections between
the Series 21/210 and the operator’s panel are simplified by using a matrix
configuration.

The common signals for the DI/DO points on the operator’s panel are
sequentially turned on or off every 4 ms. The scan cycle is therefore 16
ms.

DICOM4 l CM31(B03)
DICOM3 I CM31(A03)
bv DICOM2 I CM31(B02)
DICOM1 I CM31(A02)
— w ] DIDO CM31(A04) ,\xmoo.o 1, X1002.0 x1oo4.o,> X1006.0
RV * o 3 \V
33K 59 I CM31(B04) ,\x1000.1 X1002.1K X1004.1 4 X1006.1
— RV D~ S
DID2 I CM31(A05) ,\x1ooo.2 1, X1002.2-K X1004.2 4 X1006.2
— RV I PAREAAN S))
— w ] DID3 CM31(B05) ,\x1000.3 1, X1002.3 x1004.3,> X1006.3
) Sy y— O N N
DID4 I CM31(A06) X1000.4 X1002.4~X1004.4 X1006.4
— RV e PENEESS S
DID5 I CM31(BOG) X1000.5 X1002.5~X1004.5 X1006.5
—1 rv D4 S
RV e DID6 I CM31(A07) ,\xmoo.e 1\ X1002.6 X1004.6,> X1006.6
s % g N
DID7 I CM31(B07) ,\x1000.7 1, X1002.7 4 X1004.7 A\ X1006.7
— rRv = D% S))
— w ] DID8 [ CM31(A08) ,\x1001.o 1 X1003.0 x1005.o,> X1007.0
RV ) A yyy— o N N
. DID9 I CM31(B08) ,\x1001.1 1 X1003.11 x1005.1,> X1007.1
RV d L \ \
DID10 I CM31(A09) X1001.2 X1003.21~X1005.2 X1007.2
—1 Rv_} D )
— =] DID11 I CM31(B09) ,\x1001.3 X1003.3X1005.3 K X1007.3
RV o J D
— =] DID12 I CM31(A10) ,\x1001.4 1, X1003.4, x1005.4,) X1007.4
RV — I % N N
_‘E DID13 CM31(B10) \X1001.5,mX1003.5 X1005.5f> X1007.5
UV L \ \
_E DID14 I CM31(A11) ~X1001.6 ,~X1003.6 x1005.6,> X1007.6
(N L d J
DID15 ICMSI(Bll) X1001.7 ,~X1003.7~X1005.7 X1007.7
—1 rv ] & &5 S)
7755 Turning off a switch sets the corresponding PMC input to 1.
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Example of connecting
DO for operation panel

Requirements for the DI
signals for the operator’s
panel

JEE— Y
RO
— Y N\ N\ \
DV R1

— | pv NP NP NP D

— DV

R3
>kDOD8 | CM31(A18), Y1001.0 4, Y1003.0 1 Y1005.0 {,Y1007.0
— v WD N N D
R8
>kDOD9 | CM31(B18) Y1001.1 | Y1003.1 | Y1005.1 1 Y1007.1
— v WD N N D
R9
*kDOD10| CM31(A19) Y1001.2 | ¥1003.2 | Y1005.2 | Y1007.2
— 1 v WP N N D
R10
skDOD11| CM31(B19) Y1001.3 | Y¥1003.3 | Y1005.3 | Y1007.3
— Dbv W O O )

DOCOM41 CM31(B13)
DOCOM3) CM31(A13)

Dv Docomzl CM31(B12)
DOCOMlI CM31(A12)

Dv__ | 3kDODO | CM31(A14) K Y1000.0Y1002.0 J Y1004.04\Y1006.0
% N N \)

*kDOD1 | CM31(B14) Y1000.1 | Y1002.1 | Y1004.1 )Y1006.1

*kDOD2 | CM31(A15) Y1000.2 {. Y1002.2 { Y1004.2 | Y1006.2

R2

*kDOD3 | CM31(B15)

JA R

\Y1000.31-Y1002.3 1 Y1004.31,Y1006.3
U N> N> Y

R11

Contact capacity: 30 VDC, 16 mA or more

Leakage current between contacts for an open circuit: 1 mA or less (at

26.4 V)

\oltage drop between contacts for a closed circuit: 2 V or less (with

8.5 mA), including the voltage drop from the cables

Connect a diode for preventing unexpected current flow at
matrix DI point as shown in Fig. 8.3.2 (a). If no diode is conne
more than two switches cannot be on at the same time.
When three or more switches are on at the same time, data
entered correctly.

Use a diode with the following ratings:

Reverse bias voltage: 30 V

Reverse current: 1 mA (at 30 V)

each
rted,

is not

— 132 —



B—62703EN/03

8. CONNECTING MACHINE INTERFACE I/O

Requirements for
indicators on the
operator’s panel that use
DO signals

DIODE FOR PREVENTING
UNEXPECTED CURRENT FLOW

v

DIDO to DID15 e

Operator’s panel
switch

DICOM1to 4

Fig.8.3.2 (a)

Rated voltage: 24 V or more
Forward current: 25 mA or less

NOTE
1 The printed circuit board does not contain resistors for

limiting current. Connect resistors RO to R3 or R8 to R11
shown in the figure below to restrict the current flowing into
the indicators.

Each common line can handle current of up to 160 mA.
Select resistors RO to R3 or R3 to R11 so that the total
current flowing into the Y000.0 to Y000.3 and Y001.0 to
Y001.3 indicators does not exceed 160 mA.

2 For indicators other than LEDs (indicators which light up
with current in both directions), a diode for preventing
unexpected current flow is necessary in the same way as for
matrix DI points.

DOCOM1 to 4

X\

>kDODO to *kDOD11 &

Fig.8.3.2 (b)
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8.3.3 The DI/DO points for the machine include 24 points with sink type (24-V
Connecting DI/DO common voltage) and 24 points for which source type or sink type (0-V

. . or 24—V common voltage) can be selected.
Points for the Machine ge)

Example of DI TERMINAL N
connection BIT NO. o4y y o
ADDRESS NO'—|— C91(A01,A02,B01)
X1008.0 =y ] I C91(A03) '
X1008.1 vl T C91(A04)
L | > A—
X10082 [~ f | coior)
=Y | Y, )
X1008.3 My | ) - C91(A10)
L=y | A —
X10084 o | ~ | coua13)
L b\ ——
X10085 = | ~ | co1B12)
L= | A — ]
X10086 ' ~ | couan)
L=y | A — ]
X10087 1 | | co1B11)
LY Y )
) C91(A12)
COMO C91(A24,A25,
B24,B25)
X1009.0 v ] . C91(B14)
L AN
X1009.1 vl C91(B15)
L | b A\ — T
X10092 f C91(A18)
L= | A T
X1009.3 Ty | ) C91(B21)
L=y | M —
X10004 o | C91(B13)
L | A ——
X10005 [ | ~ | coia2z)
L | y
X10006 ' ~ | coB22)
L=y | A —
X1009.7 ' C91(A22) .
L =Y | A —
‘ I c91(523)\
com1 C91(A24,A25,
B24,B25)
NOTE
For addresses X1008 and X1009, either source or sink type
(with a 0— or 24-V common voltage) can be selected.
COMO and COM1 must be connected to either 24 or 0 V;
never leave them open. The above diagram shows an
example in which the signals are of sink type (with a 24-V
common voltage).
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BIT NO. # TERMINAL No.

ﬁ ADDRESS NO.t24V
T

X1010.0 IC91 B10
MRy 1 . (B10)

LRV | PRV ( Som—
X10101  ——— c91(A08)o\

RV
LY Y
X10102  ——— C91(B09)
RV
X1010.3 A
X1010.4 MRy | C91(B08)
X1010.5 (S C91(B06)
: RV
LR
X1010.6 ,Wl _ C91(A06)

LRV (o —*
X10107  ———p | C91(A05)

LR "

C91(A01,A02,B01)

C91(A07)

X1011.0 oo C91(A09)

X1011.1 — C91(B16)

X1011.2 — C91(A17)

X1011.3 — C91(B17)

X1011.4 MRV | C91(B18)

X1011.5  ——— C91(A19)

X1011.6 — C91(B19)

X1011.7 = C91(A20)

The above diagram shows an example in which the signals are of sink type
(with a 24—V common voltage).
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| TERMINAL No.
C91(A01,A02,B01)
BIT NO. oy C95(A01,A02,B01)
l{ ADDRESS NO._l_ C99(A01,A02,B01)
X1012.0 — C91(B20)
X1012.1 = “ C91(A21) :
: MRy |
X1012.2 = ) C99(B09)
: RV ’
X1012.3 ) C99(A07)
RV ’
X1012.4 —— C95(B23)
RV ‘ ’
X1012.5 —o C99(B06)
RV ; ’
X1012.6 - C99(A06)
RV ‘ '
X1012.7 — R C99(A05)
& o—’\/\/\/—T
7777
X1013.0 o C99(A03
= _ (A03)
X1013.1 v C99(A04)
ey | -
RV ‘ ’
X1013.2 — C99(B07)
LRY
X10133 ) | C99(A10)
X1013.4 " C99(A13)
. vl °
RV ‘ ’
X1013.5 ,Tl _ C99(B12)
X1013.6 ) C99(A11)
. oo o
RV ’
X1013.7 ) C99(B11)
: =o .
LRV —w— I C99(A12)
M2
co C91(A24,A25,
B24,B25)
C95(A24,A25,
B24,B25)
C99(A24,A25,
B24,B25)

NOTE
A receiver having a long delay (5 to 22 ms) is used for

X1013. Normal receivers have a delay of 2 ms or less.
For address X1013, either source or sink type (with a 0— or
24—V common voltage) can be selected. COM2 must be
connected to either 24 or 0 V; never leave it open. The
above diagram shows an example in which the signal is of
sink type (with a 24—V common voltage).
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Example of connecting
DO for machine

— BIT NO. | TERMINAL No.
ﬁ ADDRESS NO.
DV C95(B04)
Y1008.0 B Relay
Y1008.1 C95(A05)
Y1008.2 | co5(B05)
Y1008.3 | co5(A06)
Y1008.4 | co5(806)
Y1008.5 | cos(A07)
Y1008.6 | co5(B07)
Y1008.7 | co5(A08)
Y1009.0 | cos(B08)
Y1009.1 | cos(A09)
Y1009.2 | co5(809)
Y1009.3 | co5(A10)
Y1009.4 | co5(810)
Y1009.5 | cos(a11)
Y1009.6 | cos(B11)
Y1009.7 | cos(A12)

Y1010.1 C95(B12)
O

Y1010.1 . C95(A13)

Y1010.2 C95(B13)
O

Y1010.3 C95(A14)
O

Y1010.4 - C95(B14)
DV O

Y1010.5 - C95(A15)
DV O

Y1010. Bl
010.6 = | cos(B15)
¥1010.7 C95(A16
(SO
S - C95(A24,B25, o? o]
B24,B25) +24V STABILIZED
POWER SUPPLY
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41: igD'\é{OE'SS - — TERMINAL No.

L = C95(B16) ——
Y1011.0 L | Relay |

e o

Y1011.1 C95(A17)

Y1011.2 | cos(@17)

Y1011.3 | cos(a1s)

Y1011.4 | cosB18)

Y1011.5 | cos(a19)

Y1011.6 | cos(B19)

Y1011.7 | cos(az0)

Y1012.0 | co5(B20)

Y1012.1 | cos(A21)

Y1012.2 | cos(B1)

Y1012.3 | cos(a22)

Y1012.4 | cos(B22)

Y1012.5 | co5(A23)

Y1012.6 | co1(B03)

Y1012.7 | co1(B04)

Y1013.0 | C91(B05)

Y1013.1 | cot(a14)

Y1013.2 = | cor(ats)

Y1013.3 | cot(a16)

Y1013.4 | c99(B0S)

Y1013.5 | coa(a14)

Y1013.6 | coa(a1s)

Y1013.7 | cos(a1e)

e C91(A24,B25, 0? +§v— B
B24,B25) +24V STABILIZED
POWER SUPPLY
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8.4

BUILT—IN I/O CARD B
CONNECTION

(FOR 21/210-MB)

I/O card B
Control unit
e |
Dl @
=
e 9530
_ cP8
kY —
ElE Machine
= DI/IDO-1 |
— B T C102 interface
BA
MEMORY
L
e 1 [|%|O__2, Machine
T Cc103 interface
o | EE 5
= Magnetics circuit
| || =
kol IRER ] 1 Relay module
S| 1| | | |
| DDDDDDDDDD
b sae| |
3w’”l:l Eéq . I:IE |+|'r|'|'|'r|'|'|'r|'|'|'r|'|'|'r|'|'|'r|TLroooooooooooooo ooooooooo c>oc>ooooc'oooo +| N
T -~ D/DO—3  Machine
,EE C100 interface
; Rela module
s oupo  Machine i
soaes |:| C101 Interrace
o | I DDDDDDDDDD
2
0 (=) L= ¢ 4
| L~ 1

— 139 —




8. CONNECTING MACHINE INTERFACE I/O
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8.4.1

Connector Pin

Arrangement

C100 Cl01 C102 C103
HIROSESO0PIN HIROSES0PIN HIROSESO0PIN HIROSESO0PIN
A B A B A B A B

01 +24V +24V 01 +24V +24V 01 +24V +24V 01 +24V +24V
02 X1008.0 02 X1012.0 02 | X1000.0 |X1000.1 02 | X1003.0 |X1003.1
03 [ X1008.1 | X1008.2 03 | X1012.1 |X1012.2 03 [ X1000.2 | X1000.3 03 | X1003.2 | X1003.3
04 | X1008.3 | X1008.4 04 | X1012.3 |X1012.4 04 | X1000.4 | X1000.5 04 | X1003.4 |X1003.5
05 [ X1008.5 | X1008.6 05 | X1012.5 | X1012.6 05 [ X1000.6 | X1000.7 05 | X1003.6 |X1003.7
06 | X1008.7 | COMX08 06 | X1012.7 06 | X1001.0 | X1001.1 06
07 X1009.0 07 X1013.0 07 [ X1001.2 | X1001.3 07
08 | X1009.1 | X1009.2 08 | X1013.1 |X1013.2 08 | X1001.4 | X1001.5 08
09 | X1009.3 | X1009.4 09 [X1013.3 | X1013.4 09 [ X1001.6 | X1001.7 09
10 | X1009.5 | X1009.6 10 [ X1013.5 | X1013.6 10 | X1002.0 | X1002.1 10 | X1011.0 |X1011.1
11 [ X1009.7 | COMX09 11 | X1013.7 |COMX13 11 | X1002.2 | X1002.3 11 | X1011.2 |X1011.3
12 | X1010.0 | X1010.1 12 | X1010.4 | X1010.5 12 | X1002.4 | X1002.5 12 | X1011.4 |X1011.5
13 | X1010.2 | X1010.3 13 | X1010.6 |X1010.7 13 | X1002.6 | X1002.7 13 | X1011.6 |X1011.7
14 |Y1008.0 |Y1008.1 14 |Y1012.0 |Y1012.1 14 | X1004.0 | X1004.1 14
15 |Y1008.2 |Y1008.3 15 |Y1012.2 |Y1012.3 15 | X1004.2 | X1004.3 15
16 | Y1008.4 |Y1008.5 16 |Y1012.4 |Y1012.5 16 | Y1000.0 |Y1000.1 16
17 |Y1008.6 |Y1008.7 17 |Y1012.6 |Y1012.7 17 |Y1000.2 |Y1000.3 17
18 |Y1009.0 |Y1009.1 18 |Y1013.0 |Y1013.1 18 |Y1000.4 |Y1000.5 18
19 |Y1009.2 |Y1009.3 19 |Y1013.2 |Y1013.3 19 |Y1000.6 |Y1000.7 19
20 |Y1009.4 | Y1009.5 20 |Y1013.4 |Y1013.5 20 |Y1001.0 |Y1001.1 20 |Y1011.0 |Y1011.1
21 |Y1009.6 |Y1009.7 21 |Y1013.6 |Y1013.7 21 |Y1001.2 |Y1001.3 21 |Y1011.2 |Y1011.3
22 |Y1010.0 |Y1010.1 22 |Y1010.4 |Y1010.5 22 |Y1001.4 |Y1001.5 22 |Y1011.4 |Y10115
23 [Y1010.2 | X1010.3 23 [Y1010.6 |Y1010.7 23 | Y1001.6 |Y1001.7 23 [Y1011.6 |Y1011.7
24 ov ov 24 ov ov 24 ov ov 24 ov oV
25 ov ov 25 ov ov 25 ov ov 25 ov ov

NOTE

1 The following DlIs cannot be used (addresses not listed in above pin layout).
X1004.4 to X1004.7, X1005.0 to X1005.7
X1006.0 to X1006.7, X1007.0 to X1007.7
X1014.0 or later
2 The following DOs cannot be used (addresses not listed in above pin layout)
Y1002.0 to Y1002.7, Y1003.0 to Y1003.7
Y1004.4 to Y1004.7, Y1005.0 to Y1005.7
Y1006.0 to Y1006.7, Y1007.0 to Y1007.7
Y1014.0 or later
A receiver having a long delay (5 to 22 ms) is used for X1013. Normal receivers have a delay
of 2 ms or less.
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8.4.2
i Termlnal
Connection of DI Address number +24V number
r y— Bitno. T C100(A01,B01)
X10080 [ I c100(|302) |
X1008.1 y —— ClOO(AOB)
X10082 [~ "_“H C100(B03)
X1008.3 (v ] —m— C100(A04)
X10084 "_VH C100(B04)
—M—
X10085 — ) | c100(A05)
W —
X1008.6 (= ] f ~ | c100(805)
M —
X1008.7 (=] f C100(A06)
v C100(B06)
COMX08 | C100(A24,B24,
A25,B25)
X1009.0 TRV 777 | c100(B07)
X1009.1 y —wm— C100(A08)
X10002 p—m—r C100(B08)
X1009.3 = —— C100(A09)
X10094 o "_VH C100(B09)
X1009.5 TRV ] 'M C100(A10)
X1009.6 [ "_'W”_‘_r C100(B10)
——
X1009.7 (= ] C100(A11)
P C100(B11)
COMX09 IClOO(A24,BZ4,
A25,B25)
X1010.0 o 777 | c100(a12)
X10101 —w— C100(B12)
X1010.2 o ——r C100(A13)
X1010.3 (7 ] —— C100(B13)
> M— Oo~°
T77T

NOTE
For addresses X1008 and X1009, either source or sink type
(with a 0— or 24-V common voltage) can be selected.
COMX08 and COMX09 must be connected to either 24 or
0 V; never leave them open. The above diagram shows an
example in which the signals are of sink type (with a 24-V
common voltage).
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Address number

Terminal
£ number

: 24V
I Bit no. +—|— C101(A01,B01)
X1012.0 I 0101(502) |
X1012.1 wy C101(A03)
X1012.2 P | c1ouBo03)
X10123 —— A C101(A04)
+ESP_ X10124 — P | c101(B04)
W —
X10125 — ' | c101(A05)
—A——
X1012.6 f ~ | c101(805)
W —
X1012.7 — f | c101(A06)
v C101(B06)
7777
+«DEC1 X1013.0 _ | c1o1(BO7)
«DEC2 X1013.1 wy C101(A08)
*DEC3 X1013.2 v C101(B08)
«DEC4 X1013.3 W C101(A09)
X1013.4 — C101(B09)
X10135 — 7 | c101a0)
M ——
X1013.6 f C101(B10)
—\M——
X1013.7 — ' C101(A11)
v C101(B11)
COMX13 C101(A24,B24,
A25,B25)
X1010.4 _ | c1o1a12)
X1010.5 C101(B12)
X10106 — T [ clou(a1d)
% Cl01(B13)
—M— o~~~
7777

NOTE

A receiver having a long delay (5 to 22 ms) is used for
X1013. Normal receivers have a delay of 2 ms or less.
For address X1013, either source or sink type (with a 0— or
24—V common voltage) can be selected. COMX13 must be
connected to either 24 or 0 V; never leave it open. The
above diagram shows an example in which the signal is of
sink type (with a 24—V common voltage).
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Terminal
; number

Address number
Bit no. +—2|iv C102(A01,B01)

X1000.0 . lcto2o |
X1000.1 _W”_“r C102(B02)
X1000.2 'HH C102(A03)
X1000.3 'HW”_T C102(B03)
X10004 'HW”_T C102(A04)
X10005 — 'HH C102(B04)
_X10006 (o 'HW”_‘I C102(A05)
% 'va—“f C102(B05)

0—’\/\/\/—‘r

7777
X1001.0 | c102(n06)
X1001.1 —w— C102(B06)
X1001.2 "_“H C102(A07)
% 'M C102(B07)
X1001.4 'HW”_T C102(A08)
X10015 — 'M C102(B08)
_X10016 o) 'HH C102(A09)
X017 Y | cioze09) o

—wm— o~~~

7777
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¢— Terminal
number

C102(A01,B01)

Address number
Bit no. +24V
T

X1002.0 — | c102(A10) |

X1002.1 —~ _W”_“r C102(B10)

X10022 'HW”_T C102(A11)

X10023 —— "_W”_;r C102(B11)

X1002.4 "_W”_‘_r C102(A12)

X1002.5 — 'HH C102(B12)
_X10026 (o 'HW”_‘I C102(A13)
% 'HW”_‘_r C102(B13)

0—’\/\/\/—‘r
T777

X1004.0 | c102(a14)

X1004.1 — —w— C102(B14)

X1004.2 "_“H C102(A15)
% 'M C102(B15)

—w—T o~
T77T

— 144 —



B-62703EN/03 8. CONNECTING MACHINE INTERFACE I/O

Address number

Terminal
; number

I Bit no. +3|‘5/ C103(A01,B01)
X1003.0 . Jlciosmoz |
X1003.1 _”H C103(B02)
X1003.2 'HH C103(A03)
X1003.3 'HW”_T C103(B03)
X10034 — "_W”_‘_r C103(A04)
X1008.5 — "_W”_Lr C103(B04)
_X10086 (o 'HW”_‘I C103(A05)
% 'HW”_‘_r C103(B05)
0—’\/\/\/—‘r
7777
X1011.0 | c103(A10)
X1011.1 —w— C103(B10)
xio12 — "_“H C103(A11)
% "_W”_‘_r C103(B11)
X1011.4 'HW”_T C103(A12)
X10115 — 'HW”_‘_r C103(B12)
_Xiots o) 'HH C103(A13)
X7 v |ciosen)
—wm— o~
7777
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8.4.3
Connection of DO
Address no. ﬁ Terminal no.
Bit no.
DV C100(A14)
Y1008.0 L Relay
;77 )
Y1008.1 C100(B14)
Y1008.2 C100(A15)
-
Y1008.3 C100(B15)
-
Y1008.4 - C100(A16)
DV &
Y1008.5 C100(B16)
-
Y1008.6 - C100(A17)
DV S
Y1008.7 - C100(B17)
DV S
Y1009.0 - C100(A18)
DV S
Y1009.1 - C100(B18)
DV &
Y1009.2 C100(A19)
:
Y1009.3 - C100(B19)
DV &
Y1009.4 - C100(A20)
DV S
Y1009.5 - C100(B20)
DV S
Y1009.6 - C100(A21)
DV S
Y1009.7 - C100(B21)
DV S
Y1010.0 C100(A22)
-
Y1010.1 - C100(B22)
DV S
Y1010.2 C100(A23)
O
Y1010.3 C100(B23)
@)
- C100(A24,B24, 0@ +?\/_ i
A25,825) +24V stabilized
power
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Address no. ﬁ Terminal no.

l b Pz oV C101(A14)
Y1012.0 L | Relay |

r o
Y1012.1 C101(B14)
Y1012.2 | c101(a15)
Y1012.3 | c1o1(819)
Y1012.4 | c101a16)
Y1012.5 | c101(B16)
Y1012.6 | c101(A17)
Y1012.7 | c101(817)
Y1013.0 | c101(a18)
Y1013.1 | cro1e18)
Y1013.2 | c101(a19)
Y1013.3 | c101819)
Y1013.4 | c101(20)
Y1013.5 | c101(820)
Y1013.6 | c101(a21)
Y1013.7 | c101(821)
Y¥1010.4 | c101(22)
Y1010.5 | c101(822)
Y1010.6 | c101(a23)
Y¥1010.7 | c101(823)

e CIOGABE o) dd|
' +24V stabilized
power
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Address no.
Bit no.

Y1000.0

g
<

C102(A16)

— Terminal no.

[ Relay |

Y1000.1

Y1000.2

Y1000.3

Y1000.4

Y1000.5

Y1000.6

Y1000.7

Y1000.0

Y1001.1

Y1001.2

Y1001.3

Y1001.4

Y1001.5

Y1001.6

Y1001.7

g

Q
<

g

g
<

Q
<

Q
<

Q
<

Q
<

)
<

g
<

Q
<

Q
<

g
<

Q
<

C102(B16)
| c102(A17)
| c102(817)
| c102(A18)
| c102(B18)
| c103(A19)
| c102(B19)

& C102(A20)

| €102(820)
| c102(A21)
| c102(821)
| c102(A22)
| c102(822)
| c102(A23)

C102(B23)

Relay

N
=l

:
33l el A e )

C101(A24,B24,
A25,B25)

Y1011.0

Y1011.1

Y1011.2

Y1011.3

Y1011.4

Y1011.5

Y1011.6

Y1011.7

DV

C103(A20)

2 “m

ov +24V
+24V stabilized
power

R

C103(B20)
C103(A21)
C103(B21)
C103(A22)
C103(B22)
C103(A23)

C103(B23)

elay

~)
=gl

C103(A24,B24,
A25,B25)

D O

ov +24V

+24V stabilized
power
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8. CONNECTING MACHINE INTERFACE I/O

Requirements for the DI
signals for the machine

Ratings for the DO
transistors for the
machine

Contact capacity: 30 VDC, 16 mA or more

Leakage current between contacts for an open circuit : 1 mA or less (at
26.4V)
Voltage drop between contacts for a closed circuit :

2V or less (with 8.5 mA), including the voltage drop in the cables

Maximum load current when turned on : 200 mA or less, including
momentary surges

Saturation voltage when turned on : 1.6 V (max.), 1.0 V (typ.)
when the load current is 200
mA

Dielectric strength when turned off : 24V +20% or less,
including momentary surges

Leakage current when turned off : 10\ or less
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8.5

BUILT—IN I/O CARD C
CONNECTION

(FOR 21/210-MB)

Machine operator’s panel

Y PP = ==
S22 o o (il )l
meree (OO0 —smamee—
—Jooooea
® J==E E
J -::T-/HAEM‘-“

Magnetics circuit

I/O card C
Control unit
[~ |
I
0
el =1
me 8355
g il Y
s pipo-1 Operator's
o= Qe cm31 _ panel interface
E-:‘"" - - Machine
L] g PIDO-2 interface
o | BEEE CB99
)
1A || | EE
0
0| IR |
S Il [ [ |
= IRkl |
gl ]| |
= B [
= CAmE DI/DO-3 Machine
e |_ CB95 interface
ﬁl.ll
Lol L] | Machine
N DIDo-4 interface
mell ] CB91
e ]
0 — _
| = =)

Relay module

DDDDDDDDDD

Relay module

I

+OOOOOOOOOOOOOOOOOO +
_¢_ O]oo]o]o]o[o[o[o[o[o[O]o[O[O[O][O]0] _¢_
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8.5.1
Connector Pin
Arrangement
CB95 CB91 CM31 CB99
HIROSES50PIN HIROSES0PIN HIROSES50PIN HIROSES0PIN
A B A B A B A B
01 ov +24V 01 ov +24V 01 +24V +24V 01 ov +24V
02 +24V NET1 02 +24V 02 | DICOM1 | DICOM2 02 +24V
03 NET2 NET3 03 | X1008.0 |Y1012.6 03 | DICOM3| DICOM4 03 | X1013.0 NET1
04 NET4 |Y1008.0 04 |X1008.1 |Y1012.7 04 DIDO DID1 04 | X1003.1 NET3
05 |Y1008.1 |Y1008.2 05 [ X1010.7 |Y1013.0 05 DID2 DID3 05 [X1012.7 |Y1013.4
06 |Y1008.3 |Y1008.4 06 | X1010.6 |X1010.5 06 DID4 DID5 06 | X1012.6 |X1012.5
07 {Y1008.5 |Y1008.6 07 | X1010.3 | X1008.2 07 DID6 DID7 07 | X1012.3 | X1013.2
08 [Y1008.7 |Y1009.0 08 | X1010.1 |X1010.4 08 DID8 DID9 08
09 [Y1009.1 |Y1009.2 09 | X1011.0 |X1010.2 09 | DID10 DID11 09 X1012.2
10 | Y1009.3 |Y1009.4 10 [ X1008.3 |X1010.0 10 | DID12 DID13 10 | X1013.3
11 | Y1009.5 |Y1009.6 11 | X1008.6 |X1008.7 11 | DID14 DID15 11 | X1013.6 |X1013.7

12 |Y1009.7 |Y1010.0 12 | COMO |X1008.5 12 |DOCOM1 DOCOMZ2 12 | COM2 |X1013.5
13 |Y1010.1 |Y1010.2 13 | X1008.4 |X1009.4 13 |DOCOM3| DOCOM4 13 | X1013.4
14 |Y1010.3 |Y1010.4 14 |Y1013.1 | X1009.0 14 | *DODO | *DOD1 14 |Y1013.5
15 | Y1010.5 |Y1010.6 15 |Y1013.2 | X1009.1 15 | *DOD2 | *DOD3 15 [Y1013.6

16 [Y1010.7 |Y1011.0 16 [Y1013.3 | X1011.1 16 16 |Y1013.7 NET2
17 |Y1011.1 |Y1011.2 17 |X1011.2 |X1011.3 17 17 NET4
18 |Y1011.3 |Y1011.4 18 | X1009.2 | X1011.4 18 | *DOD8 | *DOD9 18 NET5
19 |Y1011.5 |Y1011.6 19 | X1011.5 |X1011.6 19 | *DOD10| *DOD11 19 | NET6 NET7
20 [Y1011.7 |Y1012.0 20 [X1011.7 |X1012.0 20 20

21 |Y1012.1 |Y1012.2 21 |X1012.1 |X1009.3 21 21

22 |1Y1012.3 |Y1012.4 22 | X1009.7 | X1009.6 22 | NET5 NET6 22

23 |Y1012.5 | X1012.4 23 | X1009.5 | COM1 23| NET7 NET4 23

24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | NET2 NET3 24 | DOCOM | DOCOM
25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 ov ov 25 | DOCOM | DOCOM

» Pins NET1 to NET7 are respectively connected to identically named pins of other connectors. Use these pins to
transfer signals between connectors when, for example, sending a signal from the operator’s panel to the machine.

» Areceiver having a long delay (5 to 22 ms) is used for X1013. Normal receivers have a delay of 2 ms or less.
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8.5.2

Connection of DI/DO
for Operation Panel

Example of DI
connection

The DI/DO points on the operator’s panel are provided for connecting
switches or LEDs on the machine operator’s panel. Connections between
the Series 21/210 and the operator’s panel are simplified by using a matrix

configuration.

The common signals for the DI/DO points on the operator’s panel are
sequentially turned on or off every 4 ms. The scan cycle is therefore 16

ms.
DICOM4 l CM31(B03)
DICOM3 I CM31(A03)
bv DICOM2 I CM31(B02)
DICOM1 I CM31(A02)
— w ] DIDO CM31(A04) ,\xmoo.o 1, X1002.0 x1oo4.o,> X1006.0
RV * o 3 \V
33K 59 I CM31(B04) ,\x1000.1 X1002.1K X1004.1 4 X1006.1
— RV D~ S
v DID2 I CM31(A05) ,\x1ooo.2 1, X1002.2-K X1004.2 4 X1006.2
RV ) Sy y— I ¥ N D
— w ] DID3 CM31(B05) ,\x1000.3 1, X1002.3 x1004.3,> X1006.3
) Sy y— O N N
DID4 I CM31(A06) X1000.4 X1002.4~X1004.4 X1006.4
— RV e PENEESS S
DID5 I CM31(B06) X1000.5 X1002.5~X1004.5 X1006.5
—1 rv I D4 S
RV e DID6 CM31(A07) ,\xmoo.e 1\ X1002.6 X1004.6,> X1006.6
s % g N
— =] DID7 I CM31(B07) ,\x1000.7 1, X1002.7 4 X1004.7 A\ X1006.7
RV —n— [ ¥ N D
— w ] DID8 CM31(A08) ,\x1001.o 1 X1003.04 X1005.0 4, X1007.0
RV ) A yyy— I o N D
. DID9 CM31(B08) ,\x1001.1 1 X1003.11 x1005.1,> X1007.1
T—wm—e L N N
DID10 I CM31(A09) X1001.2 X1003.21~X1005.2 X1007.2
—1 Rv_} D )
— =] DID11 I CM31(B09) ,\x1001.3 X1003.3X1005.3 K X1007.3
RV % J \)

— =] DID12 I CM31(A10) ,\x1001.4 1, X1003.4, x1005.4,) X1007.4
RV — I % N N
_‘E DID13 CM31(B10) \X1001.5,mX1003.5 X1005.5f) X1007.5

UV L \ \
_E DID14 I CM31(A11) ~X1001.6 ,~X1003.6 x1005.6,> X1007.6
(N L d J
DID15 ICMSI(Bll) X1001.7 ,~X1003.7~X1005.7 X1007.7
—1 rv ] & &5 S)
7755 Turning off a switch sets the corresponding PMC input to 1.

— 152 —




B—62703EN/03

8. CONNECTING MACHINE INTERFACE I/O

Example of connecting
DO for operation panel

Requirements for the DI
signals for the operator’s
panel

JEE— Y
RO
— Y N\ N\ \
DV R1

— | pv NP NP NP D

— DV

R3
>kDOD8 | CM31(A18), Y1001.0 4, Y1003.0 1 Y1005.0 {,Y1007.0
— v WD N N D
R8
>kDOD9 | CM31(B18) Y1001.1 | Y1003.1 | Y1005.1 1 Y1007.1
— v WD N N D
R9
*kDOD10| CM31(A19) Y1001.2 | ¥1003.2 | Y1005.2 | Y1007.2
— 1 v WP N N D
R10
skDOD11| CM31(B19) Y1001.3 | Y¥1003.3 | Y1005.3 | Y1007.3
— Dbv W O O )

DOCOM41 CM31(B13)
DOCOM3) CM31(A13)

Dv Docomzl CM31(B12)
DOCOMlI CM31(A12)

Dv__ | 3kDODO | CM31(A14) K Y1000.0Y1002.0 J Y1004.04\Y1006.0
% N N \)

*kDOD1 | CM31(B14) Y1000.1 | Y1002.1 | Y1004.1 )Y1006.1

*kDOD2 | CM31(A15) Y1000.2 {. Y1002.2 { Y1004.2 | Y1006.2

R2

*kDOD3 | CM31(B15)

JA R

\Y1000.31-Y1002.3 1 Y1004.31,Y1006.3
U N> N> Y

R11

Contact capacity: 30 VDC, 16 mA or more

Leakage current between contacts for an open circuit: 1 mA or less (at

26.4 V)

\oltage drop between contacts for a closed circuit: 2 V or less (with

8.5 mA), including the voltage drop from the cables

Connect a diode for preventing unexpected current flow at
matrix DI point as shown in Fig. 8.5.2 (a). If no diode is conne
more than two switches cannot be on at the same time.
When three or more switches are on at the same time, data
entered correctly.

Use a diode with the following ratings:

Reverse bias voltage: 30 V

Reverse current: 1 mA (at 30 V)

each
rted,

is not
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DIODE FOR PREVENTING
UNEXPECTED CURRENT FLOW
Operator’s panel
switch
/
DIDO to DID15 &
DICOM1 to 4
Fig.8.5.2 (a)
Requirements for Rated voltage: 24 V or more
indicators on the Forward current: 25 mA or less
operator’s panel that use
DO signals

NOTE
1 The printed circuit board does not contain resistors for

limiting current. Connect resistors RO to R3 or R8 to R11
shown in the figure below to restrict the current flowing into
the indicators.

Each common line can handle current of up to 160 mA.
Select resistors RO to R3 or R3 to R11 so that the total
current flowing into the Y000.0 to Y000.3 and Y001.0 to
Y001.3 indicators does not exceed 160 mA.

2 For indicators other than LEDs (indicators which light up
with current in both directions), a diode for preventing
unexpected current flow is necessary in the same way as for
matrix DI points.

DOCOM1 to 4

X\

>kDODO to *kDOD11 &

Fig.8.5.2 (b)

— 154 —



B—62703EN/03

8. CONNECTING MACHINE INTERFACE I/O

8.5.3
Connecting DI/DO
Points for the Machine

Example of DI
connection

The DI/DO points for the machine include 24 points with sink type (24—-V
common voltage) and 24 points for which source type or sink type (0-V
or 24—V common voltage) can be selected.

¥ TERMINAL No.
Q:DTDI\%SS NO. v CB91(A02,B01)
: CB95(A02,B01)
,F T CB99(A02,B01)
X10080 o | cBo1(acs) |
X10081 o CB91(A04)
LR
X10082  ——— | CB91(B07)
RV ’
X10083 ——— CB91(A10)
RV | .
X10084 | cBY1(AL3)
LR =
X10085 ) | | cBo1B12)
X1008.6 [ YT eearan
LR
X10087 ' CB91(B11)
LRV
CoMo | CB91(A12)
) |
77177- CB91(A01)
CB95(A01)
CB99(A01)
X1009.0 o | cBoiB14)
A Y
X10091 o CB91(B15)
LR
X10092 f CB91(A18)
LR
X1009.3 | ) CB91(B21)
LR
X10094 o CB91(B13)
LR
X10005 [ | | cBo1(A23)
X10006 YT eBaie22)
LR 1
X1009.7 ' CB91(A22)
LV ] o
‘ CoML ICBQI(BZ\?)\\
g
- CB91(A01)
CB95(A01)
CB99(AO01)

For addresses X1008 and X1009, either source or sink type (with a O— or
24—V common voltage) can be selected. COMO and COM1 must be
connected to either 24 or 0 V; never leave them open. The above diagram
shows an example in which the signals are of sink type (with a 24-V
common voltage).

From the viewpoint of safety standards, it is recommended that the signals
be set to sink type.
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BIT NO. # TERMINAL No.

ADDRESSNO. CBO1(AGZ,B01)

CB95(A02,B01)
T CB99(A02,B01)

X1010.0 CB91(B10

T Rv | . I

RV ’ 3\0—»
X10101  ——— CB91(A08)

RV
| IR > A — 1
X1010.2 —— ) CB91(B09)

LR —

X1010.3 ,Wl R CB91(AQ7)

X1010.4 MRy | CB91(B08)

X1010.5 5o CB91(B06)

X1010.6 =1 CB91(A06)

X1010.7 — CB91(A05)

X1011.0 MRy 1 CB91(A09)

X1011.1 oo CB91(B16)

X1011.2 — CB91(A17)

X1011.3 ] - CB91(B17)

X1011.4 MRy | CB91(B18)

X1011.5 — CB91(A19)

X10116 [~ CB91(B19)

X1011.7 — CB91(A20)
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TERMINAL No.

BIT NO. CB91(A02,B01)

+24V CB95(A02,B01)
l{ ADDRESS NO._l_ CBOA(A0Z BOL)

X1012.0 5o 1 CB91(B20)
RV ® o—o
L DYV
X1012.1 — CBQl(Ale\\
LRY
X1012.2 = CB99(B09)

RV
L= | A —
X1012.3 o CB99(A07)

RV
X1012.4 % —m— CB95(B23)
X1012.5 % ' CB99(B06)
X1012.6 % —w— CB99(A06)
X1012.7 # " | agoraos)

LRV ("

X1013.0 CB99(A03
MRy | (A03)
X1013.1 o CB99(A04)

X10132  ——— CB99(BO7)

X1013.3 ,Tl R CB99(A10)

X1013.4 MRy | CB99(A13)

X1013.5 | CB99(B12)

X10136 _ | cBog(aL)

X1013.7 ,Wl _ Cng(BlJE)\P
v CB99
CoM2 (A12)

77T CB99(A01)
CB95(A01)
CB99(A01)

A receiver having a long delay (5 to 22 ms) is used for X1013. Normal
receivers have a delay of 2 ms or less.

For address X1013, either source or sink type (with a 0— or 24—V common
voltage) can be selected. COM2 must be connected to either 24 or 0V,
never leave it open. The above diagram shows an example in which the
signal is of sink type (with a 24—V common voltage).

From the viewpoint of safety standards, it is recommended that the signals
be set to sink type.
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Example of connecting

DO for machine

— BIT NO.

ADDRESS NO.

DOCOM

+_bocowm

CB99(A24,B24,A25,B25)

¢ TERMINAL No.

CB91(A24,B24,A25,B25)
CB95(A24,B24,A25,B25)

2] @

+24V ov

+24V STABILIZED
POWER SUPPLY

Y Y ® S
.
Y1008.0 -— CB95(B04 .
—_— (B04) Relay
DV
¥1008.1 CB95(A05)
4| DV ':‘
Y1008.2 oV ':1 CB95(B05)
Y1008.3 SV |: CB95(A06)
Y1008.4 DV |:4 CB95(B06)
Y1008.5 SV = CB95(A07)
Y1008.6 DV ':4 CB95(B07)
Y1008.7
DV ':4 CB95(A08)
Y1009.0 oV |: CB95(B08)
Y1009.1 CB95(A09)
4| DV ':‘
Y1009.2 oV |: CB95(B09)
Y1009.3 CB95(A10)
4| DV ':‘
Y1009.4 DV ’_. CB95(B10)
Y1009.5 CB95(A11)
4| DV ':
Y1009.6 DV |: CB95(B11)
Y1009.7
DV CB95(A12)
CB91(A01)
7777 CB95(A01)
CB99(A01)
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— BIT NO.

ADDRESS NO.

DOCOM

+_bocom

CB99(A24,B24,A25,B25)

* TERMINAL No.

CB91(A24,B24,A25,B25)
CB95(A24,B24,A25,B25)

2] 2]

+24V ov

+24V STABILIZED
POWER SUPPLY

Y v . K
— 1
Y1010.0 — CB95(B12)| ——(——
—_— (B12) Relay
DV
Y1010.1 CB95(A13)
4| DV ':‘
Y1010.2 Y, |:q CB95(B13)
¥1010.3 CB95(A14)
4| DV ':‘
¥1010.4 DV = CB95(B14)
Y1010.5 DV |:< CB95(A15)
Y1010.6 DV ':4 CB95(B15)
Y1010.7
DV ':4 CB95(A16)
Y1011.0 CB95(B16)
4| DV ':‘
Y1011.1 CB95(A17)
4| DV ':
Y1011.2 oV — CB95(B17)
Y1011.3 CB95(A18)
4| DV ':‘
Y1011.4 DV ':4 CB95(B18)
Y1011.5 CB95(A19)
4| DV ':‘
Y1011.6 DV |: CB95(B19)
Y1011.7
DV CB95(A20)
CB91(A01)
7777 CB95(A01)
CB99(A01)
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— BIT NO.

ADDRESS NO.

DOCOM

+_bocom

CB99(A24,B24,A25,B25)

Y

CB91(A24,B24,A25,B25)
CB95(A24,B24,A25,B25)

TERMINAL No.

2] 2]

+24V ov

+24V STABILIZED
POWER SUPPLY

Y Y ° <
— 1
Y1012.0 -— CB95(B20)| (-
—_— (20) Relay
DV
Y1012.1 CB95(A21)
4| DV ':‘
Y1012.2 oV ':1 CB95(B21)
Y1012.3 CB95(A22)
4| DV ':‘
Y1012.4 DV |:4 CB95(B22)
Y1012.5 DV = CB95(A23)
Y1012.6 DV ':4 CB91(B03)
Y1012.7
DV ':4 CB91(B04)
Y1013.0 CB91(B05)
4| DV ':‘
Y1013.1 CB91(A14)
4| DV ':
Y1013.2 oV ':4 CB91(A15)
Y1013.3 CB91(A16)
4| DV ':‘
Y1013.4 DV |:q CB99(B05)
Y1013.5 CB99(A14)
4| DV ':‘
Y1013.6 DV |:< CB99(A15)
Y1013.7
DV CB91(A16)
CB91(A01)
7777 CB95(A01)
CB99(A01)
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8.5.4

Notes on DO
Connection

CAUTION
Do not connect DOs in parallel, as shown below.

DOCOM
© D
+24V ov
DV
=<‘|
_, = Relay
— o — I

CAUTION
When using a dimming resistor, as shown below, connect a diode to prevent leakage.

DOCOM

@ @

+24V 0V

Dimming resistor

DV

@ Lamp
| ~ o

Leakage prevention diode
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8.5.5

Requirements Imposed

on Input/Output
Signals and the

External Power Supply

for Output Signals

8.5.5.1

Input signal
requirements

e Contact rating: 30VDC, 16mA or more

® | eakage current between contacts for open circuit:
1mA or less (at 26.4V)

® \/loltage drop between contacts for closed circuit:
2V or less (including voltage drop in the cables)

8.5.5.2
Output signal driver
ratings

® Maximum on-state load current: 200mA or less, including
momentary surges
(For the DOCOM power supply pins, the maximum current per pin
shall not exceed 0.7A.)

® On-state saturation voltage: 1.0V or less for a load current of 200mA
e Dielectric strength: 24V +20% or less, including momentary surges
e Off—state leakage current: |28 or less

8.5.5.3
External power supply
for output signals

® Supply voltage: 24 10%

Supply current: Total of the maximum load current for each signal
(including momentary surges) + 100mA, or higher

8.5.54
Output signal driver

Each output signal driver element on the I/O board outputs eight signals.

The driver elements each monitor the current of an output signal. If a
driver element detects a signal overcurrent, it stops output of that signal.
Once output of that signal has been turned off, an overcurrent no longer
flows, at which point the driver element will again turn on the output of
the signal. This means that the signal output will be repeatedly turned on
and off upon the occurrence of a ground fault or overload. Connecting a
load which induces a large surge current will also produce this effect.

Each driver element contains an overheat detection circuit. If an
overcurrent flows continuously, as a result of a ground fault or some other
cause, such that the temperature of the element increases beyond the
specified range, the element turns off all eight of its output signals. The
signals remain off even after the element temperature drops back to within
the specified range. Logically turning the signals off, after the
temperature has dropped sufficiently, resets the overheat detection circuit,
after which the signals can be turned on again. The detection circuit can
also be reset by turning off the system power.

The following signals are assigned to the driver elements:
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Element #0:
Element #1:
Element #2:
Element #3:
Element #4:
Element #5;

1008.0 to 1008.7
1009.0 to 1009.7
1010.0 to 1010.7
1011.0 to 1011.7
1012.0 to 1012.7
1013.0 to 1013.7

If the output of a signal cannot be turned on even when NC diagnosis
indicates that the output is being turned on, that signal, or another signal
assigned to the same element, may be overloaded, causing all eight output
signals of that element to be turned off. In such a case, turn the system
power off, then determine and eliminate the cause of the overload.

[Internal block diagram of driver element]
(O pocom
Z — OHD Z
' | CONTROL e
IN#0 O - ‘ —— -
' | LOGIC | : O ouT#0
: ! ocD Z
. | CONTROL ——e
IN#1 O . ‘ — !
' | LOGIC : : O ouT#1
: ! ocb i
0 Z 0 \ 0 co 0
0 ! O \ O b 0
0 ! 0 \ 0 v O
: CONTROL‘—‘ —J
IN#7 O ‘ -~ -
' | LOGIC | ; O ouT#7
Z [ ocD Z
OHD : Overheat detection circuit, OCD : Overcurrent detection circuit
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8.6

BUILT—IN 1/O D
CONNECTION
(FOR 21/210-MB)

I/0O board D
Control unit
[ o |
Dl @
=
m 858%
Sl —
ElE Machine
= DIDO-1 |
= B ‘Tam CB124 interface
BAT
MEMORY
L
e e [|%|O__2, Machine
=22 CB125 interface
o | R
= Magnetics circuit
s || =
Qe e T | 1 Relay modules
| - |
== DDDDDDDDDD
s 5| |
== — (TR , (EEESRRanae) |
T -~ D/DO—3  Machine
B CB126 interface
S L
o Machine Relaymodules
el CB127 interface
ol | DDDDDDDDDD
2
i [Loema ) £ ¢ 4
| [~ 1
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8.6.1
Connector Pin
Arrangement
CB124 CB125 CB126 CB127
HIROSES50PIN HIROSES50PIN HIROSES0PIN HIROSES50PIN
A B A B A B A B
01 +0V +24V 01 oV +24V 01 ov +24V 01 oV +24V

02 | X1000.0 |X1000.1 02 |X1003.0 |X1003.1 02 | X1004.0 | X1004.1 02 |X1009.0 [X1009.1
03 | X1000.2 | X1000.3 03 | X1003.2 |X1003.3 03 | X1004.2 | X1004.3 03 | X1009.2 |X1009.3
04 | X1000.4 |X1000.5 04 | X1003.4 | X1003.5 04 | X1004.4 | X1004.5 04 | X1009.4 |X1009.5
05 | X1000.6 |X1000.7 05 [ X1003.6 |X1003.7 05 | X1004.6 |X1004.7 05 [ X1009.6 |X1009.7
06 | X1001.0 |X1001.1 06 |X1010.0 |X1010.1 06 | X1005.0 |X1005.1 06 | X1012.0 |X1012.1
07 | X1001.2 | X1001.3 07 | X1010.2 |X1010.3 07 | X1005.2 | X1005.3 07 | X1012.2 |X1012.3
08 | X1001.4 |X1001.5 08 | X1010.4 | X1010.5 08 | X1005.4 |X1005.5 08 | X1012.4 |X1012.5
09 | X1001.6 |X1001.7 09 [X1010.6 |X1010.7 09 | X1005.6 |X1005.7 09 [X1012.6 |X1012.7
10 [ X1002.0 | X1002.1 10 [X1011.0 |X1011.1 10 [ X1008.0 | X1008.1 10 [X1013.0 |X1013.1
11 | X1002.2 | X1002.3 11 | X1011.2 | X1011.3 11 | X1008.2 | X1008.3 11 | X1013.2 |X1013.3
12 | X1002.4 | X1002.5 12 [X1011.4 |X1011.5 12 | X1008.4 | X1008.5 12 [ X1013.4 |X1013.5
13 | X1002.6 | X1002.7 13 [ X1011.6 |X1011.7 13 | X1008.6 |X1008.7 13 [ X1013.6 |X1013.7
14 |Y1013.0 |Y1013.1 14 |Y1013.4 |Y1013.5 14 COMX08 14 |COMX09 |COMX13
15 |Y1013.2 |Y1013.3 15 [Y1013.6 |Y1013.7 15 15
16 | Y1000.0 |Y1000.1 16 |Y1002.0 |Y1002.1 16 | Y1009.0 |Y1009.1 16 |Y1011.0 |Y1011.1
17 |Y1000.2 |Y1000.3 17 |Y1002.2 |Y1002.3 17 |Y1009.2 |Y1009.3 17 |v1011.2 |Y1011.3
18 | Y1000.4 |Y1000.5 18 | Y1002.4 |Y1002.5 18 | Y1009.4 |Y1009.5 18 |Y1011.4 |Y1011.5
19 |Y1000.6 |Y1000.7 19 |Y1002.6 |Y1002.7 19 |Y1009.6 |Y1009.7 19 |yv1011.6 |Y1011.7
20 [Y1001.0 |Y1001.1 20 [Y1008.0 |Y1008.1 20 [Y1010.0 |Y1010.1 20 [Y1012.0 |Y1012.1
21 |Y1001.2 |Y1001.3 21 |Y1008.2 |Y1008.3 21 |Y1010.2 |Y1010.3 21 |Y1012.2 |Y1012.3
22 |Y1001.4 |Y1001.5 22 |Y1008.4 |Y1008.5 22 |Y1010.4 |Y1010.5 22 |Y1012.4 |Y1012.5
23 |Y1001.6 |Y1001.7 23 |Y1008.6 |Y1008.7 23 |Y1010.6 |Y1010.7 23 |Y1012.6 |Y1012.7
24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM
25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM

NOTE

1 The following Dls cannot be used (addresses not listed in above pin layout).
X1006.0 to X1006.7, X1007.0 to X1007.7
X1014.0 or later

2 The following DOs cannot be used (addresses not listed in above pin layout)
Y1003.0 to Y1003.7
Y1004.0 to Y1004.7, Y1005.0 to Y1005.7
Y1006.0 to Y1006.7, Y1007.0 to Y1007.7
Y1014.0 or later

3 Blanks in the above table indicate that the corresponding pins cannot be used.

A receiver having a long delay (5 to 22 ms) is used for X1013. Normal
receivers have a delay of 2 ms or less.
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8.6.2
Example of DI
i TERMINAL
Connection ADDRESS NEZ;%ER NUMBER
I BIT NO. i CB124(B01)
X10000 . I CB124(A02) |
X10001 —— w CB124(B02)
X1000.2 —— P | cB124(A03)
X10003 —— P | cB124(B03)
X1000.4 — P cB124(a0g)
X10005 — f ~ | cB124(B04)
X1000.6 —— P | cB124(a0s)
X1000.7 —— P | cB124(Bos)
—wm—
T777
X1001.0 | cB124(A06)
X1001.1 w CB124(B06)
X1001.2 P | cBazagaoy)
X1001.3 PV | eB124(BOY)
X1001.4 P | cB124(a0s)
X1001.5 P | cB124(Bo8)
X1001.6 —— P | cB124(n09)
X1001.7 — P | cB124(B0Y)
0—’\/V\/—T
7777
X1002.0 | cB124(A10)
X1002.1 W CB124(B10)
X1002.2 PV cB12aany
X10023 —— PV | cB124(BLY)
—AM—
X1002.4 — ' ~ | cB124(A12)
X1002.5 T [ cr124R12)
W ——
X10026 f ~ | cB124(A13)
——
X1002.7 f | cB124(B13)
—\—— o~~~
7777
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TERMINAL
ADDRESS NUMBER NUMBER
r BIT NO. +_2|iv CB125(B01)
X1003.0 _ I CB125(A02) o
X1003.1 Y CB125(B02)
X1003.2 ' ~ CB125(A03)
X10033 — P | cB125(B03)
X10034 o ' _ CB125(A04)
X1008.5 — ' | cB125(B04)
X1003.6 - ' . CB125(A095)
X1003.7 —— I | ceizseos)
cb—’\/V\z—T
7777
X1010.0 | cB125(A06)
X1010.1 W CB125(B06)
X1010.2 P cazs(ao7)
X10103 — v CB125(B07)
X10104 — ' _ | cB125(A08)
X10105 — f | cB125(BO8)
—A——
X10106 —— f ~ | cB125(A09)
—W—
X1010.7 — f CB125(B09)
0—’\/V\/—T
7777
X1011.0 | cB125(A10)
X1011.1 w CB125(B10)
X1011.2 PV cBi2s(aLy
X1011.3 W CB125(B11)
X1011.4 ' _ | cBi125(A12)
X10115 — f | cB125(B12)
— M —
X10116 f ~ | cB125(A13)
X101L.7 P | cBizs(B13)
0—’\/\/\/4
7777
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ADDRESS NUMBER TERMINAL
24V
I joemNe T CB126(B01)
X1004.0 I CBlZG(AOZ) |
X1004.1 Wy CBlZG(BOZ)
X1004.2 "_'W”_f CB126(A03)
X10043 — "_W”_f CB126(B03)
X1004.4 —— P | cB1ze(noa)
W —
X1004.5 TRV ] f ~ | cB126(B04)
X1004.6 [ P | cB126(A05)
X1004.7 —— P cB126(BOS)
— v —
X1005.0 7 | cB126(A06)
X1005.1 v CB126(B06)
X1005.2 CB126(A07)
X10053 —— P CB126(B07)
X1005.4 TRV ] p—— CB126(A08)
X1005.5 — Y | cB126(Bo8)
—A——
X1005.6 f | cB126(A09)
X1005.7 [~ ] p—w— CB126(B09)
0—’VV\/—T
X1008.0 7777 | cB126(A10)
X1008.1 w CB126(B10)
X1008.2 p—m— CB126(A11)
X10083 —— P CB126(B11)
X1008.4 TRV ] p—w—r CB126(A12)
X10085 — P | cB12e(B12)
—i—
X1008.6 — | cB126(A13)
——7
X1008.7 — CB126(B13)
sp—10087 [ : o
' CBlZG(Bli)\P
COMX08 I CB126(A01) |

For address X1008, either source or sink type (with a 0— or 24—V common
voltage) can be selected. COMXO08 must be connected to either 24 or 0
From the viewpoint of safety standards, it is
recommended that a sink type signal be used. The above diagram shows
an example in which the signal is of sink type (with a 24—V common

V; never leave it open.

voltage).
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ADDRESS NUMBER Yy LILEJTA'\QQQL
BIT NO. +24V
{BTNe T ICBlZ?(BOl)
X1009.0 S CB127(A02)
RV ® o—e
L ] AAA
X1009.1 [~ CB127(B02)
| Yy
X10092 ) ~ | cB127(A03)
LRV = —*
X1000.3 - . | cB127(B03)
LRV (v —*
X1009.4 [mv | _ | cB127(A04)
X10095 oy L1 o | cB127(B04)
X1009.6 [ 11 o | cB127(A0S)
X1009.7 [ ] "™ | cB127(B0S)
LRV |~ ——*
) CB127(A14)
COMX09 [ c127(A01)
X1012.0 o] _ | cB127(A0B)
LRV ] PRV (
X1012.1 CB127(B06)
L7 ] A — T
x10122 1 .| cB127(ao7)
LRV =
x1012.3 1 CB127(B07)
LY ] A —]
Esp . X10124 Ry \ CB127(A08)
X10125 [~ " | cB127(B08)
LR = —*
X1012.6 o | _ | cB127(A09)
X1012.7 CB127(B09)
wpEcy - X10180 [y 7 _ | cB127(A10)
" ] AAA
B X1013.1 Ry | CB127(B10)
" ] A —
vpEcg X10132 = 1 CB127(A11)
LY ] A T
vpEcs X1018.3 o \ CB127(B11)
LRV 71— —*
X1013.4 v 1 CB127(A12)
" ] A —
X10135 [y || ~ |cB127(B12)
LR = —1*
X10136 - "~ | CB127(A13)
LY ] A —
X1013.7 [~ ] ) o CB127(B13)
LRV = —* ~_ o
1 CB127(B14)
COMX13 | cB127(A01)

A receiver having a long delay (5 to 22 ms) is used for X1013. Normal
receivers have a delay of 2 ms or less.

For addresses X1009 and X1013, either a source or sink type (with a 0—
or 24—V common voltage) can be selected. COMX09 and COMX13 must
be connected to either 24 or 0 V; never leave them open. From the
viewpoint of safety standards, it is recommended that sink type signals
be used. The above diagram shows an example in which the signals are
of sink type (with a 24—V common voltage).
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8.6.3
Example of DO
Connect|on " BITNO. ¢— TERMINAL No.
ADDRESS NO.
CB124(A24,B24,A25,B25)
CB125(A24,B24,A25,B25)
CB126(A24,B24,A25,B25)
DOCO CB127(A24,B24,A25,B25)
) @
+24V oV
+24V STABILIZED
Y ¥ Y, POWER SUPPLY
Y1000.0 —DJ “— CB124(A16) 'Tm‘
Y1000.1 oV CB124(B16) S
Y1000.2
oV CB124(A17)
Y1000.3
DV CB124(B17)
Y1000.4
000 oV CB124(A18)
Y1000.5
oV CB124(B18)
Y¥1000.6 DV CB124(A19)
Y1000.7
000 oV CB124(B19)
Y1001.0
DV CB124(A20)
Y1001.1
Y CB124(B20)
Y1001.2
oV CB124(A21)
Y1001.3
DV CB124(B21)
Y1001.4
DV CB124(A22)
Y1001.5
Y, CB124(B22)
Y1001.6 DV CB124(A23)
Y1001.7
DV CB124(B23)
Y1013.0
oV CB124(A14)
Y1013.1
oV CB124(B14)
Y1013.2
oV CB124(A15)
Y1013.3
DV CB124(B15)
77J77. CB124(A01)
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BTG, # TERMINAL No.
ADDRESS NO. CB124(A24,B24,A25,B25)
CB125(A24,B24,A25,B25)
CB126(A24,B24,A25,B25)
DOCO CB127(A24,B24,A25,B25)

) @
+24V oV
+24V STABILIZED

Y ¥ =y POWER SUPPLY

Y1002.0 — CB125(A16) 5o
S Relay
Y1002.1 oV CB125(B16) S
Y1002.2

oV CB125(A17)
Y1002.3

DV CB125(B17)
Y1002.4 oV CB125(A18)
Y1002.5

SV CB125(B18)
Y1002.6 oV CB125(A19)
Y1002.7

DV CB125(B19)
Y1008.0

oV CB125(A20)
Y1008.1

oV CB125(B20)
Y1008.2

oV CB125(A21)
Y1008.3

DV CB125(B21)
Y1008.4

oV CB125(A22)
Y1008.5

oV CB125(B22)
Y1008.6 DV CB125(A23)
Y1008.7

DV CB125(B23)
Y1013.4

oV CB125(A14)
Y1013.5

oV CB125(B14)
Y1013.6

oV CB125(A15)
Y1013.7

oV CB125(B15)

77J77. ‘ CB125(A01)
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Yy

Y1009.0

— BIT NO.

ADDRESS NO.

Y

TERMINAL No.

CB124(A24,B24,A25,B25)
CB125(A24,B24,A25,B25)
CB126(A24,B24,A25,B25)

Y1009.1

|

Y1009.2

|

Y1009.3

|

Y1009.4

|

Y1009.5

|

Y1009.6

|

Y1009.7

I

Y1010.0

|

Y1010.1

|

Y1010.2

|

Y1010.3

|

Y1010.4

|

Y1010.5

|

Y1010.6

f

Y1010.7

|

DOCO CB127(A24,B24,A25,B25)

2] 7

+24V ov

+24V STABILIZED

DV POWER SUPPLY

_DJ - CB126(A16), ™Ry |
DV CB126(B16) <

DV CB126(A17)
DV CB126(B17)
DV CB126(A18)
DV CB126(B18)
DV CB126(A19)
DV CB126(B19)
DV CB126(A20)
DV CB126(B20)
DV CB126(A21)
DV CB126(B21)
DV CB126(A22)
DV CB126(B22)
DV CB126(A23)
DV CB126(B23)
77177. CB126(A01)
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BTG, * TERMINAL No.
ADDRESS NO. CB124(A24,B24,A25,B25)
CB125(A24,B24,A25,B25)
CB126(A24,B24,A25,B25)
DOCO CB127(A24,B24,A25,B25)

) @
+24V oV
+24V STABILIZED

Y ¥ =y POWER SUPPLY

Y1011.0 — CB127(A16) (5o
— Relay
Y1011.1 oV CB127(B16) S
Y1011.2

oV CB127(A17)
Y1011.3

DV CB127(B17)
Y1011.4

SV CB127(A18)
Y1011.5

SV CB127(B18)
Y1011.6 oV CB127(A19)
Y1011.7

DV CB127(B19)
Y1012.0

oV CB127(A20)
Y1012.1

oV CB127(B20)
Y1012.2

oV CB127(A21)
Y1012.3

DV CB127(B21)
Y1012.4

oV CB127(A22)
Y1012.5

oV CB127(B22)
Y1012.6 DV CB127(A23)
Y1012.7

DV CB127(B23)

77]77. CB127(A01)
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8.6.4
Notes on DO
Connection

CAUTION
Do not connect DOs in parallel, as shown below.

DOCOM

©Q @

+24V 0V

L1
Y

Relay

CAUTION
When using a dimming resistor, as shown below, connect a diode to prevent leakage.

DOCOM

Q@ @

+24V 0V

Dimming resistor

@ Lamp
H

DV

Leakage prevention diode
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8.6.5

Requirements Imposed
on I/O Signals and
Driver

8.6.5.1
Signal requirements

Requirements for the DI signals
e Contact capacity : 30VDC, 16mA or more

® | eakage current between contacts for an open circuit :
1mA or less (at 26.4V)

® \/loltage drop between contacts for a closed circuit :
2V or less (with 8.5mA), including the voltage drop in the cables.

DO output signal driver ratings

e Maximum on-state load current :
200mA or less, including momentary surges

(For the DOCOM power supply pins, the maximum current per pin
shall not exceed 0.7A.)

® On-state saturation voltage : 1.0V or less for a load current of 200mA
e Dielectric strength : 24V +20% or less, including momentary surges
o Off-state leakage current : |28 or less

8.6.5.2
External power supply
for output signals

® Supply voltage : 24 V+10%

Supply current : Total of the maximum load current for each signal
(including momentary surges) + 150mA, or higher

8.6.5.3
Output signal driver

Each output signal driver element on the I/O board outputs eight signals.

The driver elements each monitor the current of an output signal. If a
driver element detects a signal overcurrent, it stops output of that signal.
Once output of that signal has been turned off, an overcurrent no longer
flows, at which point the driver element will again turn on the output of
the signal. This means that the signal output will be repeatedly turned on
and off upon the occurrence of a ground fault or overload. Connecting a
load which induces a large surge current will also produce this effect.

Each driver element contains an overheat detection circuit. If an
overcurrent flows continuously, as a result of a ground fault or some other
cause, such that the temperature of the element increases beyond the
specified range, the element turns off all eight of its output signals. The
signals remain off even after the element temperature drops back to within
the specified range. Logically turning the signals off, after the
temperature has dropped sufficiently, resets the overheat detection circuit,
after which the signals can be turned on again. The detection circuit can
also be reset by turning off the system power.

The following signals are assigned to the driver elements:
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Element #0: Y1000.0to 7 Element #1: Y1001.0to 7
Element #2: Y1002.0to 7 Element #3: Y1008.0 to 7
Element #4: Y1009.0to 7 Element #5: Y1010.0to 7
Element #6: Y1011.0to 7 Element #7: Y1012.0to 7
Element #8: Y1013.0to 7

If the output of a signal cannot be turned on even when NC diagnosis
indicates that the output is being turned on, that signal, or another signal
assigned to the same element, may be overloaded, causing all eight output
signals of that element to be turned off. In such a case, turn the system
power off, then determine and eliminate the cause of the overload.

[Internal block diagram of driver element]
(O pocom
I — OHD I
. | CONTROL ! —e
IN#0 O . : ‘ -
' |LOGIC . [ (O ouT#o
: T oCcD :
. | CONTROL i —e
IN#1 O : ; ‘ —
. | LOGIC : | O ouT#1
1 T OCD 1
0 ! 0 ‘ ; | 0
0 ; 0 | 0 ! | 0
O X 0 \ O X | O
. | CONTROL — 1 —
IN#7 O : ! ‘ -
' |LOGIC ~ = O ouT#7
! T— oCD :
OHD : Overheat detection circuit, OCD : Overcurrent detection circuit
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8.7
BUILT-IN I/O CARD
CONNECTION

(FOR 21/210-TB)

Control unit

L o |

9
&
oo-
00
00e

O»

P)

[_[R]

DI/DO-1
CB104

L] |
DI/D0-2
CB105

Machine Operator’s panel

——

6 6
O 0o o0ooo oo o a.a
)

@lD-D aaan
N 0 0O ==
0 %éé

O 0o o0ooo oo oo

[_[R]

DI/D0-3
CB106

L] |

DI/D0-4
cB107

olnnngii

©

g

AN

Magnetic cabinet circuit

Oooooonoon

+OOOOOOOOOOOOOOOOOOO+
_4} EEEEEEEEEEEEEEEEEE _¢_

ooooonoon

+OOOOOOOOOOOOOOOOOOO+
4’_ EelEEElEEEEEEEEEEEEE _¢_
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8.7.1

Connector Pin

Arrangement

CB104 CB105 CB106 CB107
HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN
A B A B A B A B

01 ov +24V 01 ov +24V 01 ov +24V 01 ov +24V
02 | X1000.0 |X1000.1 02 | X1003.0 |X1003.1 02 | X1004.0 |X1004.1 02 | X1007.0 |X1007.1
03 | X1000.2 |X1000.3 03 [ X1003.2 |X1003.3 03 | X1004.2 |X1004.3 03 | X1007.2 |X1007.3
04 | X1000.4 |X1000.5 04 | X1003.4 | X1003.5 04 | X1004.4 | X1004.5 04 | X1007.4 | X1007.5
05 | X1000.6 |X1000.7 05 [ X1003.6 |X1003.7 05 | X1004.6 |X1004.7 05 | X1007.6 |X1007.7
06 | X1001.0 |X1001.1 06 | X1008.0 |X1008.1 06 | X1005.0 |X1005.1 06 | X1010.0 |X1010.1
07 [ X1001.2 | X1001.3 07 | X1008.2 |X1008.3 07 | X1005.2 | X1005.3 07 | X1010.2 |X1010.3
08 | X1001.4 |X1001.5 08 | X1008.4 |X1008.5 08 | X1005.4 |X1005.5 08 | X1010.4 | X1010.5
09 [ X1001.6 | X1001.7 09 | X1008.6 |X1008.7 09 [ X1005.6 | X1005.7 09 [ X1010.6 |X1010.7
10 | X1002.0 | X1002.1 10 [ X1009.0 |X1009.1 10 | X1006.0 | X1006.1 10 | X1011.0 |X1011.1
11 | X1002.2 | X1002.3 11 | X1009.2 | X1009.3 11 | X1006.2 | X1006.3 11 | X1011.2 |X1011.3
12 | X1002.4 | X1002.5 12 | X1009.4 | X1009.5 12 | X1006.4 | X1006.5 12 | X1011.4 |X1011.5
13 | X1002.6 |X1002.7 13 | X1009.6 |X1009.7 13 | X1006.6 | X1006.7 13 | X1011.6 |X1011.7
14 14 14 | COM4 14
15 15 15 15
16 | Y1000.0 |Y1000.1 16 |Y1002.0 |Y1002.1 16 | Y1004.0 |Y1004.1 16 | Y1006.0 |Y1006.1
17 |Y1000.2 |Y1000.3 17 |Y1002.2 |Y1002.3 17 | Y1004.2 |Y1004.3 17 |1Y1006.2 |Y1006.3
18 |Y1000.4 |Y1000.5 18 |Y1002.4 |Y1002.5 18 |Y1004.4 |Y1004.5 18 | Y1006.4 |Y1006.5
19 |Y1000.6 |Y1000.7 19 |Y1002.6 |Y1002.7 19 | Y1004.6 |Y1004.7 19 (Y1006.6 |Y1006.7
20 |Y1001.0 |Y1001.1 20 |Y1003.0 |Y1003.1 20 |Y1005.0 |Y1005.1 20 | Y1007.0 |Y1007.1
21 |Y1001.2 |Y1001.3 21 |Y1003.2 |Y1003.3 21 |Y1005.2 |Y1005.3 21 |Y1007.2 |Y1007.3
22 |Y1001.4 |Y1001.5 22 |Y1003.4 |Y1003.5 22 |Y1005.4 |Y1005.5 22 |Y1007.4 |Y1007.5
23 |Y1001.6 |Y1001.7 23 |Y1003.6 |Y1003.7 23 | Y1005.6 |Y1005.7 23 |Y1007.6 |Y1007.7
24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM
25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM
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8.7.2
Connecting DI/DO

For example, connecting

DI
Terminal No.
Address No. r
Bit No. Ay CB104(B01)
l Y T
X1000.0 | cB104(A02) |
X1000.1 w CB104(B02)
X10002 P cB10a(A03)
X10003 —— | CB104(B03)
X10004 P | cB104a0g)
X10005 — P | cB104B04)
M ——
X1000.6 [ f ~ | cB104(A05)
p———
X1000.7 —— f | cB104(BOS)
cb—’\/V\/—‘r
7777
X1001.0 | cB104(A06)
X100L.1 w CB104(B06)
X1001.2 —— v CB104(A07)
X10013 —— v CB104(B07)
X1001.4 —— P | cB1oaaos)
X10015 — P | cB1o4Bog)
li—’\/V\/J
X1001.6 | cB104(A09)
——
X1001.7 — CB104(B09)
o
—— O\‘
T77T
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Address No. r Terminal No.
I Bit No. 2y CB104(B01),CB105(B01)

X1002.0 | cB104(A10)
X1002.1 _W”_“r CB104(B10)
X1002.2 'HW”_T CB104(A11)
X1002.3 "_W”_;r CB104(B11)
X1002.4 "_WV_‘_r CB104(A12)
X1002.5 — 'HH CB104(B12)
M‘E 'va—"f CB104(A13)
% 'va—"f CB104(B13)

0—’\/\/\/—‘r

7777
X1003.0 | cB105(A02)
X1003.1 —w— CB105(B02)
X1008.2 "_“H CB105(A03)
% "_W”_‘_r CB105(B03)
X1003.4 — 'HW”_T CB105(A04)
X10035 — 'M CB105(B04)
_X10036 o) 'HH CB105(A05)
_XU0087 T Y | cauos@os)

—wm— o~

7777
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Terminal No.
Address No. £
Bit No. +24v
r T CB106(B01)
X1004.0 - _ CB106(A02) .
X1004.1 RV CB106(B02)
X1004.2 -~ W - CB106(A03)
X1004.3 I~ A CB106(B03)
——

X1004.4 RV _ CB106(A04)
—\—

X1004.5 RV _ CB106(B04)
cb—’\/V\/—T

X1004.6 CB106(A05)
RV

X1004.7 RY _ CB106(B05)
—

COM4 | CB106(A14)

CB106(A01)
-
X1005.0 — | cB106(A0S)
X1005.1 — —w— CB106(B06)
X10052 (— = p—— CB106(A07)
% A CB106(B07)
X1005.4 — —m— CB106(A08)
X1005.5 — "_VH CB106(B08)
_X10056 ] 'HH CB106(A09)
% p—w— CB10G(B09)
—W\— O\‘

Yza

For address X1004, either a source or sink type (with a 0— or 24-V
common voltage) can be selected. COM4 must be connected to either 24
or 0V, never leave it open. From the viewpoint of safety standards, it is
recommended that a sink type signal be used. The above diagram shows
an example in which the signal is of sink type (with a 24—V common
voltage).
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Address No. r Terminal No.
I Bit No. 2y CB106(B01),CB107(B01)
X1006.0 | cB106(A10)
X1006.1 _W”_“r CB106(B10)
X1006.2 'HW”_T CB106(A11)
X1006.3 'HH CB106(B11)
X1006.4 'HH CB106(A12)
X10065 — 'HH CB106(B12)
_X10066 o 'HH CB106(A13)
% 'HW”_‘_r CB106(B13)
0—’\/\/\/—‘r
7777
X1007.0 | cB107(A02)
X1007.1 —w— CB107(B02)
X1007.2 "_“H CB107(A03)
% "_W”_‘_r CB107(B03)
X1007.4 'HW”_T CB107(A04)
X1007.5 — 'HW”_‘_r CB107(B04)
_X10076 o) 'HH CB107(A05)
_XI0077 T Y | ceworeos)
—wm— o~
7777
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Address No. r Terminal No.
I Bit No. +—2|iv CB105(B01)

X1008.0 — | cB105(A06) |

X1008.1 —— _W”_f CB105(B06)

X10082 (— = 'HW”_T CB105(A07)

X10083 —— 'HW”_T CB105(B07)

X1008.4 'HH CB105(A08)

X1008.5 — 'M CB105(B08)
_X10086 (o 'HH CB105(A09)
% 'va—"f CB105(B09)

0—’\/\/\/—‘r
7777

X1009.0 | cB105(A10)

X1009.1 — —w— CB105(B10)

X1009.2 —— "_'W”_‘_r CB105(A11)
% 'M CB105(B11)

X1009.4 — 'HW”_T CB105(A12)

X1009.5 — "_W”_‘_r CB105(B12)
_X10096 o) 'HH CB105(A13)
_X10097 T Y | ceoses)

—wm— o~

Yza
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Terminal No.
Address No. r
Bit No +24v
r : CB107(B01)
X1010.0 | cB107(A0S)
X1010.1 w CB107(B06)
X1010.2 P | cor(A07)
X1010.3 P cBio7(BO7)
M —
X10104 — f | cB107(A08)
X10105 — | cBio7(Bos)
M ——
X1010.6 f ~ | cB107(A09)
M ——
X1010.7 — f | cB107(B0Y)
—wm—
T777
X1011.0 | cB107(A10)
X1011.1 W CB107(B10)
X1011.2 —— P | eBior(an
% A CB107(B11)
X1011.4 YT eBor(a12)
X10115 — ? ~ | cB107(B12)
W —
X10116 f | cB107(A13)
——
X101.7 CB107(B13)
lD—’\/V\/—T
T77T
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For example, connecting
DO

Terminal No.
Address No. {

— BitNo. CB104(A24,B24,A25,B25)
CB105(A24,B24,A25,B25)
CB106(A24,B24,A25, B25)
DOCOM | CB107(A24,B24,A25,B25)

2 @

+24V ov

+24V stabilized
power supply

Y vy

oV
Y1000.0 _| I K
<— CB104(A16
| (A16) Relay
I (A A

Y1000.1 3 CB104(B16)

Y1000.2 3 CB104(A17)

Y1000.3 3 CB104(B17)

Y1000.4 - p CB104(A18)
Y1004 oy

Y1000.5 > CB104(B18)

Y1000.6 "oV | ! CB104(A19)
e

Y1000.7 - p CB104(B19)
V00T oy S

Y1001.0 4 CBlO4(A20)

Y1001.1 - > CB104(B20)
ot

Y1001.2 > CB104(A21)

Y1001.3 - 3 CB104(B21)
D

Y1001.4 3 CB104(A22)

Y1001.5 - 3 CB104(B22)
D

Y1001.6 - 3 CB104(A23)
a0

Y1001.7 -: CB104(B23)

CB104(A01)
77T

— 185 —



8. CONNECTING MACHINE INTERFACE I/O B-62703EN/03

Terminal No.
Address No. {

— BitNo. CB104(A24,B24,A25,B25)
CB105(A24,B24,A25,B25)
CB106(A24,B24,A25,B25)
CB107(A24,B24,A25,B25)

@ @
+24V ov

+24V stabilized
power supply

Y Y

DV
Y1002.0 | I K
e CB105(A16
| (A16) Relay
I A

Y1002.1 , CB105(B16)

Y1002.2 > CB105(A17)

Y1002.3 - > CB105(B17)
YIES [y

Y1002.4 - b CB105(A18)
Y024 [y

Y1002.5 , CB105(B18)

Y1002.6 - 3 CB105(A19)
YIES [Ty

Y1002.7 - 1 CB105(B19)
YIET [y

Y1003.0 - 1 CB105(A20)
R T

Y1003.1 , CB105(B20)

Y1003.2 v = CB105(A21)
R T

Y1003.3 - b CB105(B21)
R T

Y1003.4 , CB105(A22)

Y1003.5 v = CB105(B22)
YIS [y

Y1003.6 - b CB105(A23)
R T

Y1003.7 -: CB105(B23)

CB105(A01)
77T
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Terminal No.
Address No. {

— BitNo. CB104(A24,B24,A25,B25)
CB105(A24,B24,A25,B25)
CB106(A24,B24,A25,B25)
CB107(A24,B24,A25,B25)

@ @
+24V ov

+24V stabilized
power supply

Y Y

DV
Y1004.0 | I K
e CB106(A16
| (AL6) Relay
I A

' CB106(B16)
Y1004.2 > CB106(A17)
Y1004.3 - > CB106(B17)
Y008 o
Y1004.4 - > CB106(A18)
A0 o
Y1004.5 > CB106(B18)
Y1004.6 oV Y CB106(A19)
T
Y1004.7 - b CB106(B19)
ATy
Y1005.0 - b CB106(A20)
V10050 oy
Y1005.1 s CB106(B20)
Y1005.2 v | S CB106(A21)
T
Y1005.3 - > CB106(B21)
V10083 oy
Y1005.4 . CB106(A22)
Y1005.5 Tov = CB106(B22)
V10085 oy
Y1005.6 - > CB106(A23)
V10090 [Toy
Y1005.7 -: CB106(B23)

CB106(A01)
77T
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Terminal No.
Address No. {

— BitNo. CB104(A24,B24,A25,B25)
CB105(A24,B24,A25,B25)
CB106(A24,B24,A25,B25)
DOCOM | CB107(A24,B24,A25,B25)

@ @
+24V ov

+24V stabilized
power supply

Y Y

DV
Y1006.0 | f K
e CB107(A16
| (A16) Relay
I A

Y1006.1 X CB107(B16)

Y1006.2 > CB107(A17)

Y1006.3 v CB107(B17)
Y0063 oy

Y1006.4 - b CB107(A18)
Yao6d [ Toy s

Y1006.5 , CB107(B18)

Y1006.6 - 3 CB107(A19)
YI6E oy

Y1006.7 - 1 CB107(B19)
Y67 oy

Y1007.0 - 1 CB107(A20)
REZEETI S

Y1007.1 , CB107(B20)

Y1007.2 v = CB107(A21)
REZEE T

Y1007.3 - b CB107(B21)
VIO [Ty

Y1007.4 . CB107(A22)

Y1007.5 Tov = CB107(B22)
YOS [Ty

Y1007.6 v . CB107(A23)
YA0OTE [y

Y1007.7 -: CB107(B23)

CB107(A01)
77T
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8.7.3

I/O Signal
Requirements and
External Power Supply
for DO

Requirements
for DI signals

Ratings for the
DO output driv-
er

External power
supply for DO

Contact capacity :
30 VDC 16 mA or more

Leakage current between contact points for an open circuit :
1 mA or less (at 26.4 V)

Voltage drop between contact points for a closed circuit :
2 V or less (including the voltage drop in the cables)

Maximum load current when turned on :
200 mA or less, including momentary surges (The-
maximum current for one DOCOM (power supply)
pin must be 0.7 A or less.)

Saturation voltage when turned on :
1.0 V max when the load current is 200 mA

Dielectric strength :
24V +20% or less, including momentary surges

Leakage current when turned off :
100 Aorless

Power supply voltage :
24V +10%

Power supply current :
(Sum of maximum load current including momentary
surges + 100 mA) or more

Power—on sequence :
Turn on the external power supply at the same time
or before turning on the control unit.

Power—off sequence :
Turn off the external power supply at the same time
or after turning off the control unit.

CAUTION

1 Never use the following DO parallel connection.

DOCOM
9 @
+24V ov
DV
i K
s s
I Relay
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CAUTION
2 When using a dark lighting resistor as shown in the following
figure, use a leakage—proof diode.

DOCOM
@
+24V ov
Dark lightin
resister
DIV Lamp
|<—
f = b
Leakage—proof diode
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NOTE

Output signal driver
Each of the output signal driver devices used on this 1/0O
board outputs eight signals.
A driver device monitors the current of each output signal.
If it detects an overcurrent on an output, it turns off the
output. Once an overcurrent causes an output to turn off,
the overcurrent is no longer present. Then, the output is
turned on again. In ground—fault or overload conditions,
outputs may turn on and off alternately. This phenomenon
also occurs when a load with a high surge current is
connected.
Each driver device contains an overheat detector circuit. If
an overcurrent is observed on an output continuously
because of a ground—fault or similar reason and the
temperature in the device rises, the overheat detector circuit
turns off all eight outputs. The output—off state is
maintained. This state can be released by logically turning
off then on again the outputs after the internal temperature
of the device drops to a specified level. This state can also
be released by turning off the system power supply.
The output signals of the driver devices are assigned the
following addresses:

Device #0: Y1000.0 to Y1000.7

Device #1: Y1001.0 to Y1001.7

Device #2: Y1002.0 to Y1002.7

Device #3: Y1003.0 to Y1003.7

Device #4: Y1004.0 to Y1004.7

Device #5: Y1005.0 to Y1005.7

Device #6: Y1006.0 to Y1006.7

Device #7: Y1007.0 to Y1007.7
If NC diagnosis shows that an output is on but the output is
actually not turned on, an overload on that output or another
output in the same device may have turned off the eight
outputs of that device. In such a case, turn off the system
power supply and remove the cause of the overload.
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IN#0

IN#1

ooOoo

IN#7

O

O

O

o DOCOM
— OHD
—e
€ |<—
Egg'ITCRO'- | o OUT#0
T ocDh |«
—e
-€ |<—
(L:ggI:ROL ! o OUT#1
T OCD |«
O
O | O
i | I O
|
CJ
|<—
EggITCROL i O OUTH#7

T— OCD

A

HD : Over —heat detector circuit OCD

. Over—current detector circuit
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8.8

CONNECTION OF
Series0 OPERATOR’S
PANEL

Outline

The FANUC Series 0 operator’s panel is provided with a lot of key
switches, LEDs, rotary switches, etc. For key switches and LEDs, they
are coded, and connected to the CNC with less signal lines than the actual
number of theses signals. The coding and data transfer are executed by
the PMC management software automatically. Therefore, it is only
necessary for the PMC ladder program to operate with the simple bit
image for the key switches and LEDs.

This chapter describes how the Series 21/210 users connect and assign the
key switches and LEDs signal address and their bit image address to the
PMC address.

1/0 Unit or

CNC 1/0 Card
' ) ' Input ' (Code) ! f
! Bit Image ! - - Keyboard ,
. Rk O pPmC ; xn 0 . | |
! Management : : : :
| : ! Output ! Code ! !
! B|t||qr|ngge Software : P . ( ) . LED !
Z cloymoo | Z Z
: ' Input . (Discrete) | |protect key, |
! ) ' " |Emergency | '
I - X Z . |stop, Z
\ ! ' | Override, !
' X ! ' Lete. !
| - | FSO
' X ! Operator’s
! X , Panel
X G*0O ) Input )
- ) X) PMC Ladder [ . -
. CNC : x*a . Other Machine
 System Program ! ' Interface
, Software | output |
! SN (User) ' P
: : Y* O ,

Fig. 8.8 Block diagram
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Connection

® Conection to I/O Unit—=A

CNC (Series 21)

® Connection to built—in
I/O card

MAIN CPU
1/0 UNIT Series 0 OPERATOR'S PANEL
DI 60
JD1A MODULE
wonky L 0——1[] Ip18 il 01 v
|: CP32
DO
MODULE
[| Jp1a 00 [ ] mea
24VDC | - - . Other 1/0 units
DI Module : +24V common, 20ms

DO Module : OV common

(ex.) AID32A1

(ex.) AOD32A1

Type of operator’s panel

Type A Type B (for CE Marking)
DI module Sink type, 20ms Sink type
(Example) AID32A1 (Example) AID32A1
DO module Sink type Sink type
(Example) AOD32A1 (Example) AOD32D1

CNC (Series 21)

MAIN board

JDIA
(/0 Link) ||

I/0 CARD

DI [
CONNECTOR

DO
CONNECTOR

——10

——1

other 1/O units

other machine I/F

Series 0 OPERATOR’S PANEL

:| M1A

:| M2A

ONO)

Type of operator’s panel

Type A

Type B (for CE Marking)

21-TB

Not to connected

1/0 card

21-MB

I/0-A, 1/10-B

I/0-C, I/0-D
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Signal assignment of

Series 0 Operator’s

panel

® Signal assignment

M1A M2A
1 oV 33 *0ve 1 ov 33 Ym.7
2 ov 34 *0v4 2 ov 34 Ym.6
19 *ESP 19
3 ov 35 *0ov2 3 ov 35 Ym.5
20 20
4 oV 36 *0v1 4 ov 36 Ym.4
21 21
5 Xn.5 37 Xn.6 5 37 Ym.3
22 22
6 38 6 38 Ym.2
23 23
7 39 7 39 Ym.1l
24 24
8 40 8 40 Ym.0
25 25
9 41 KEY 9 41
26 26
10 42 Xn+2.7 10 42
27 27
11 43 11 43
28 28
12 44 12 44
29 +24V 29
13 Xn.7 45 13 45
30 +24V 30
14 Xn.4 46 Xn+2.3 14 46
31 +24V 31
15 Xn.3 47 Xn+2.2 15 47
32 +24V 32
16 Xn.2 48 Xn+2.1 16 48
17 Xn.1 49 Xn+2.0 17 49
18 Xn.0 50 18 50

® Emergency (*ESP)

® Override (*OV1 to *OV8),
protect key (KEY)

e Key switch signal

(Xn, Xn+2)

The signals boxed in thick lines in the above figure are used in the Series
0 operator’s panel.

+24V is used as the common of such signals and the power source of the
inside of the operator’s panel. Therefore, OV and +24V of upper figure
must be connected.

For +24V, this operator’s panel requires 0.5A. In the above figure, each
of +24V and 0V uses one pin only. For securer connection, however, it
is recommended to use as many pins as possible in addition to the above.

The CNC directly monitors this signal at fixed address.
For the connection, refer to the Function volume (B-62703EN-1) of the
connection manual.

Since these signals are directly input to the PMC, process them directly
by the PMC ladder program.

For the connection, refer to the Function volume (B-62703EN-1) of the
connection manual.

The key switch signal is decoded into the bit image at the PMC address
R by the management software of the PMC. Whether the necessary key
is depressed or not can be known by checking the bit image of the key
switch by the PMC ladder program of the user. (Refer to Table 8.8(a), (b),
(©)

The key switch signal address (XhXn+2 on Table 8.8(a)) and its bit
image address (RKRk+7 on Table 8.8(b), (c)) are optionally assigned

to the proper and unused address. (On Series 0, each address is fixed to
X20 [0 F2921)
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e LED signal (Ym)

Generate the LED signal by the bit image at the PMC address R by the
PMC ladder program of the user. The management software of the PMC
encodes that LED bit image to the coded output signal. (Refer to Table

8.8(a), (b), (c))

The LED signal address (Ym on Table 8.8(a)) and its bit image address
(RIORI+7 on Table 8.8(b), (c)) are optionally assigned to the proper and
unused address.

(On Series 0, each address is fixed to Y51, GD42

Table 8.8(a) The key switch and LED signal address

7 6 5 4 3 2 1 0
Xn KD7 | KD6 | KD5 | KD4 | KD3 | KD2 | KD1 | KDO
Xn+1
Xn+2 KST KA3 | kA2 | KAL | KAO
7 6 5 4 3 2 1 0
Ym | LD7 ‘ LD6 ‘ LD5 ‘ LD4 ‘ LD3 ‘ LD2 ‘ LD1 ‘ LDO |

Table 8.8(b) The key switch and LED signal bit image address
(For the small type operator’s panel)

KEY/LED 7 6 5 4 3 2 1 0
Rk/RI F3 F2 F1 D1 C1 Bl Al
Rk+1/RI+1 F4 D2 Cc2 B2 A2
Rk+2/RI+2 D4 D3 C4 C3 B4 B3 A4 A3
Rk+3/RI+3 F6 F5 D5 C5 B5 A5
Rk+4/RI+4 F8 D6 C6 B6 A6
Rk+5/RI+5 D8 Cc8 B8 A8 A7
Rk+6/RI+6 F9 D9 C9 B9 A9
Rk+7/RI+7 F10 D10 C10 B10 A10

Table 8.8(c) The key switch and LED signal bit image address
(For the full key type operator’s panel)

KEY/KED 7 6 5 4 3 2 1 0
Rk/RI El C1 Al E6 D6 C6 B6 A6
Rk+1/RI+1 E2 Cc2 A2 E7 D7 Cc7 B7 A7
Rk+2/RI+2 E3 C3 A3 E8 D8 Cc8 B8 A8
Rk+3/RI+3 ES C4 A4 E9 D9 C9 B9 A9
Rk+4/RI+4 D2 C5 A5 E10 D10 C10 B10 A10
Rk+5/RI+5 D4 D5 B2 El1l D11 cn B11 All
Rk+6/RI+6 D1 Bl B4 E12 D12 C12 B12 Al12
Rk+7/RI+7 D3 B3 B5 E13 D13 C13 B13 Al13
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How to assign Assign the signal address and the bit image address of the key switch and
LED signal as follows.
(It is available from vers. 2.3 of FAPT LADDER on the P-G Mate)

® Parameter screen

KEY IN ONE OF THE FOLLOWING NO.S WHICH YOU WANT TO SET PARA, S.
NO. ITEMS CURRENT PARAMETERS
01 (UNUSED) ;
02 COUNTER DATA TYPE . BINARY
03 OPERATOR PANEL ;. YES
KEY/LED ADDRESS ; X0000/Y0000
KEY/LED BIT IMAGE ADRS. ; RO900/R0910
04 PMC TYPE ;. PMC-RB
05 (UNUSED) ;
06 (UNUSED) :
07 LADDER EXEC. ;. 100%
08 (UNUSED) :
09 IGNORE DIVIDED CODE ;. NO
10 (UNUSED) :
00 NOTHING TO SET
NO.=
® Operation 1) Select menu No. “3" on Parameter Screen.

Then, following message appears.

EXAMPLE 0:NO, 1:YES
OP.PANEL=_

2) Select “1” on example menu.
Then , following message appears.

SET KEY/LED ADDRESS (KEY ADRS.,LED ADRS.)
ADDR=_

3) Set PMC ADDRESS (X and Y) for KEY and LED signals.
For example, if you want to set X0 for key switches and YO for LEDs,
type “X0, YO” and [NL].
Then, following message appears.

SET KEY/LED BIT IMAGE ADDRESS (KEY ADRS. ,LED ADRS.)
ADDR=_

4) Set PMC ADDRESS for BIT IMAGE.
For example R900 and R910 if you want. Set “R900, R910” [NL].
Then, return to Parameter Screen and following message appears.

03 OPERATOR PANEL © YES
KEY/LED ADDRESS © X0000/Y0000
KEY/LED BIT IMAGE ADRS. : R0900/R0910
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NOTE
1 As a result of above operation, Table 8.8(a), (b), (c) are
assigned for the PMC address as follows.
Xn — X0000 Rk / Rl — R0900/ R0910
Xn+1 — X0001 Rk+1/ RI+1 — R0901/ R0911
Xn+2 — X0002 Rk+2/ RI+2 — R0902/ R0912
Rk+3/ RI+3 — R0903/ R0913
Ym — Y0000 Rk+4/ RI+4 — R0904/ R0914
Rk+5/ RI+5 — R0905/ R0915
Rk+6/ RI+6 — R0906/ R0916
Rk+7/ RI+7 — R0907/ R0917
2 In case of I/O card
PMC address in the 1/O Card is fixed. Therefore, set the
fixed address for the used signal at operation 3) in above
operation.
ex) If X1000, X1001, X1002, Y1000 are used for the key
switches and LEDs, type as follows.

SET KEY/LED ADDRESS (KEY ADRS. ,LED ADRS.)
ADDR= X1000, Y1000 [NL]
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9 CONNECTION TO FANUC 1/0O Link

— 199 —



9. CONNECTION TO FANUC I/O Link B-62703EN/03

9.1
GENERAL

The FANUC 1/O Link is a serial interface which connects the CNC, cell
controller, I/0 Unit-A, or Power Mate and transfers I/O signals (bit data)

at high speeds between each device. The FANUC 1/O Link regards one
device as the master and other devices as slaves when more than one
device is connected. Input signals from the slaves are sent to the master
at specified intervals. Output signals from the master are also sent to the
slaves at specified intervals.
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9.2
CONNECTION

On Series 21/210, the interface connector JD1A for 1/O Link is provided
on the main board.

In the I/O there are the master station and its slave stations. The master
is the control unit of the CNC, and the slave is the I/O unit—=A. The slaves
are divided into groups, and up to 16 groups can be connected to one 1/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 1/O points. To connect the I/O Link, the
assignment and addresses of the /O signals have been made
programmable with the PMC program. The maximum number of 1/O
points is 1024.

The two connectors of the I/O Link are named JD1A and JD1B, and are
common to all units (that have 1/O Link function). A cable is always
connected from JD1A of a unit 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
units on the I/O Link, and are illustrated on Subsec. 9.2.1. Use the figures
when connecting the I/O Link irrespective of the type of unit.

Main | 1/0256/256 or less per group
board ] [
JDIA FANUC 1/O Link
1/01024/1024 or less in total I/O Link
Series 21 FANUC 1/0 Unit— MODEL A x 2max
control unit /_ K
Base unit 1 Base unit 2
EY —@ E JD1B — Group
_@ E #0 | Magnetic
JD1A circuit
Max.
16 group — {018 — Group
1) [ p1A #1
_@ E JD1B — Group
X E JDI1A #2

Fig.9.2 1/0 Link connection diagram
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Control unit
[ & |
|
0
b = =7 P
12384
=5 |
- D @
] R
m I/0O Link cable
1T =
0 KX1
o |l | I | 1/O Unit —A
| | | |
| | | | JD1B @
| |
===
)
)|
L] KX2
L]
1/0O Unit —-A
0
[— =
0 - =
| = |- &= |
@ - P
| | |
24VDC
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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-EV20MDT) (PCR-E20LMD) JD1A

(PCR-E20LMD)

1[SIN 11|ov JD1B 1[SIN 11]ov
2 [*kSIN [12]ov 2 |kSIN [12|gv
3 |sout [13|ov 3 [sout [13|ov Next slave
4 | kSOUT|14 | ov E| < 4 | *kSOUT|14 | gv > 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)

+5 V 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.

Cable wirinr
r 1
sIN L : : 3 | souT
kSIN |2 | 4 | wsouT
souT |3 | 1!siN
sksouT |4 I | 2 | xsIN
oV 11 | I 11 oV
ov 12 | I 12 oV
oV 13 I | 13 oV
oV 14 | I 14 oV
L — Shield -—
1
Ground Plate
Recommended Cable Material
AB6L—-0001-0284#10P(#28AWG X 10pair)
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9.2.2

Connection of FANUC
I/O Link Optical Fiber
Cable

External dimension of
optical link adapter

The FANUC 1/O Link can be extended to the maximum length of 200 m
with optical fiber cables using an optical 1/0O Link adapter.

In the following cases, use an optical fiber cable.
® \When the cable is more than 10 meters long.

® \When the cable runs between different cabinets and it is impossible to
connect the cabinets with a grounding wire of 5.54onthicker.

® \When there is concern that the cable is influenced by strong noise; for
example :
When there is a strong electromagnetic noise source beside the cable
such as a welding machine.
When a noise generating cable such as a power cable runs for a long
distance in parallel with the cable.

66.0
40.0 4-M3
T
0 fco"r“LTrﬁf“" _: ! Optical connector
connecting COP1
g Jb1 \ | FANUC ||
< I |
_I
Y I I
== 5=/
=Pt ) &4 = hd
( — ) ( )
[ I | ® ® | :+: [ I
Unit : mm
Weight of optical link Main body: Approx. 100 g.
adapter
Connection
e Connection diagram
Unit D1 101 Unit
JD1A T T T JD1B
Connecting COP1 Optical corp1| Connecting
cable between cable cable between
unit Optical 1/0 Optical I/O  unit
link adapter link adapter
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® [nterunit connecting cables

e Optical cable

Power source

Installation conditions

Required parts

2

01|SIN 11| ov Unit side Adapter side
02[s<sIN_|12|0v JD1A,JD1B JD1
031SOUT_|-210v SIN(OD) (03)SOUT
04/-SOUT|14 | ov *kSIN(02) (04):kSOUT
> 15lov SOUT(03) (ODSIN
00 16]ov *kSOUT(04) (02)SIN
o 1 +5V(09) (09)+5V
08 181+5V +5V(18) (18)+5V
0l+sv |19 +5V(20) (20)+5V
10 20| +5v 0V(11) (11)0v
0v(12) (12)0v
0Vv(13) (13)0V
ov(14) (14)0V
0v(15) (15)0V
ov(16) (16)0V
1 Recommended connector for cable side : PCR-E20FS (made by

HOND Communication
Co., Ltd.)

Recommended cable (wire material) : A66L—0001-0284#10P
Cable length : Max. 2 m (when the recommended cable is used)

Specification: A66L — 6001 — 0009
(Make sure to use one with this specification)

Cable length : Max. 200m.

(a) Power voltage: 4.75V to 5.25V (at the receiving end)

(b) Consumption current: 200mA

(a) The optical 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 case fixing screw of the optical link adapter.

(c) The optical link adapter is light, and it may not be necessary to mount

it with screws. However, keep it from coming in contact with other
circuits to prevent possible short—circuits. When mounting the
optical link adapter in a cabinet, attach it with an L-type fitting using
the case fixing screws (M3) of the optical link adapter.

C[H_ETHD /L fitting

For making up an 1/O Link using the optical link adapter, the following
parts are necessary:

1
2
3

Optical I/O Link adapter 2
Interunit connecting cable 2
Optical cable 1
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Basically, the Series 21/210 can be connected to any unit that has a
FANUC 1/0O Link slave interface. The following table lists general units
that can be connected to the Series 21/210. Detailed descriptions of each
unit are given later in this section. For details of other units, refer to the

9.3
UNITS THAT CAN BE
CONNECTED USING

FANUC I/O Link

documentation provided with the unit.

General units that can be connected to the Series 21/210

Unit Description Reference
FANUC 1/0 Modular I/O unit that supports a com- | Connection and
Unit-MODEL A bination of the input/output signals re- | maintenance

quired by a power magnetics circuit. manual

B-61813E

FANUC 1/O0 Distribution type /O unit that supports | Connection
Unit-MODEL B a combination of input/output signals | manual

required by a power magnetics circuit. | B-62163E
Machine operator’s | Unit having an interface with a matrix |Sec. 9.4
panel interface unit | of key switches and LEDs on the ma-

chine operator’s panel, and a manual

pulse generator
Operator’s panel Unit having an interface with a ma- Sec. 9.5
connection unit chine operator’s panel
Source type output | Unit having an interface with a ma- Sec. 9.6
operator’s panel chine operator’s panel; a source type
connection unit output circuit is used in the DO signal

output driver.
FANUC 1/O Link Unit for connecting FANUC 1/O Link Sec. 9.7
connection unit masters to transfer DI/DO signals
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9.4 The machine operator’s panel interface unit (A16B-2201-0110) is
connected to the control unit through the 1/0O 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 operator’s
panel I/F unit ] FANUC /O Link [
J Control unit
OO0OOO0O0000
OO00000c00
(i 00O

Machine operator’s panel
(supplied by a machine tool
builder)

94.1
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
(module name) DI DO DI DO

Dl or DO (OC02I) | (OC020) | (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 32 32
data 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 I/O Link allocation may
limit the number of usable key switch inputs.

e 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 +10 V)

® Input voltages are converted from analog to digital. The resulting five

bits of data are sent to the CNC through the FANUC 1/O Link.

The analog signal input function can be used regardless of whether I/O
Link allocation is 128/128 or 256/256.

Emergency stop and OT release signals are forwarded without change
to the power magnetics cabinet.

Power ON/OFF control signals are forwarded without change to an
input unit.

Analog signal inputs described in item “Analog signal inputs” can be
sent out without being changed.

Pulse information from the manual pulse generator is transferred via an
I/O Link. Thisis selected according to the interface with the manual pulse

generator in the control unit, and the set parameters.
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9.4.2

System Configuration

CNC

FANUC
I/O Link

Power supply unit

Machine operator’s panel Machine operator’s
interface unit panel

D—D JD1B CM26

(/0 Link)

|—D JD1A CM15

Other machine
interface CM16

Matrix DI/DO

*ESP, OTR, and
general-purpose
DI/DO

General-purpose
DI/DO

General-purpose
DI/DO

cMm17

s I

LM/SM :

*ESP : Emergency stop signal
OTR

LM/SM
Power ON/OFF

@)

CNB1

R

’—D CA40

* Power magnetics
cabinet

*ESP, OTR

+

general- CNAL
] |
DI/DO Input unit power
ON/OFF

D CRT/MDI
Spindle amp LM/
SM

. OT release signal
ON/OFF: Power ON/OFF control signal
Load meter or speed meter signal

*. Manual pulse generator

NOTE
Power requirements
When 60% of the DI/DO points are on, this interface unit
requires “1.0 A”
(not including the current required by the CRT and MDI).
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9.4.3
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 D106 01 DI20 DI22 01 ov ov

02 ov DO06 02 D24 +5E 02 D020 | DO21

03 +5E DIO7 03 DI23 Di21 03 DO22 | DO23

04 ov DOO07 04 DI25 DI26 04 D024 | DO25

05 +5E DI16 05 DI27 +5E 05 D026 | DO27

06 ov DO16 06 DO00 ov 06 ov ov

07 +5E DI17 07 DIO5 +5E 07 DO30 | DO31

08 ov DO17 08 DOO01 ov 08 D032 | DO33

09 *ESP | ECM1 09 DI15 +5E 09 DO34 | DO35

10 OTR ECM2 10 DO02 ov 10 DO36 | DO37

11 DI00 D102 11 DO03 | DOO04 11 ov ov

12 Dl04 +5E 12 DO05 ov 12 +5E +5E

13 DI03 DIO1 13 ov ov 13 DI30 DI31

14 DI05 DI10 14 DO10 | DO11 14 DI32 DI33

15 Dl12 Dl14 15 DO12 | DO13 15 DI34 DI35

16 +5E DI13 16 DO14 | DO15 16 DI36 DI37

17 DI11 DI15 17 +5E +5E 17 +5E +5E

CAA40 (Connector on the manual pulse generator)

14 DI37 08 D31 01 +5V

15 ov 09 DI32 02 +5V

16 DO37 10 DI33 03 HA1

i; ov 11 DI34 8; DEX

19 +5E 12 DI;Z 06

20 +5E ! i 07 DI30

CNAZ1 (Connector on the machine side)

10 | ECM2 20
9 oM 8 ECML 19 OTR 18
7 DO36 17 *ESP

6 SM 16
5 SM 7 oM 15 COM 12

M 1

3 0 > M 3 EOF 1
1 LM 11 EON

CNB1 (Connector on the operator’s panel side) CPD1 (Power supply)

01 LM 05 EON 09 HAL 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.

Note 1 LM and SM also function as input terminals to the A/D converter.
Note 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.
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JD1A (FANUC I/O Link : NEXT SLAVE)

10 20 +5V
9 +5V 19
7 8 17 18 +5V
6 16 ov
> 4 *TXB 15 ov 14 ov
3 B 2 *RXB 13 ov 12 ov
1 RXB 11 ov
JD1B (FANUC 1/O Link : BEFORE SLAVE)
10 20 +5V
9 +5V 19
7 8 17 18 +5V
6 16 ov
5 15 ov
4 *TXA 14 ov
3 TXA 2 *RXA 13 ov 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 | *KYC5
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
Dinx General-purpose DI LM Load meter voltage
DOnx 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
COM 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. 9.4.4 for details of connection and signal meanings.
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94.4
Interface

General—purpose DI

:_ +5E :
I D
| DIOO to DI37 15
I RV |-
I I
I I
I I
| oV |
.- - ___ I
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
General-purpose DO
:_ +24V :
| Photocoupler T
|  DOO00 to DO37 + |
| FET —_I ”
I I
I |0
I L I
I oV I
- - I
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
e Key switch addresses See Subsec. 9.4.5 for the corresponding PMC addresses.

wvco Y CM26-A06 L kvo7 L kvos L kvos L kvoa L kvos L kvoz L «kvor L kvoo
KYC1 D CM26—BOGI KY17I KY16:( KYlSI KY14I KY13I KY12:[: K11 I KY10
K"yC2 ) CM26—AO7I KY27I KY26I KY25 I KY24 I KY23 I KY22 I KY21 I KY20
w"yca CM26—BO7:]: KY37:]: KY36i KY35 I KY34 i KY33 I KY32 I KY31 I KY30
KyCa ) CM26—A08;|< KY47 I KY46 I KY45 I KY44 I KY43 I KY42 I KY41 I KY40
w"YCE CM26—BOBI KY57I Kvsei KY5SI KY54I KY53 I KY52 I KY51 I KYS50
KYCE CMZG—AOQ:]: KY67:]: KYGG:I: KY65:[: KY64I KY63 I KY62 I KY61 I KY60
w"YCT CMZG—BOQI KY77I KY76:K KY7SI KY74I KY73 I KY72 I KY71 I KY70
KYCE CM26—A10:]: KY87:]: KY86:|: KY85 I KY84 I KY83 I KY82 I KY81 I KY80
w"yCo CM26—810:]i KY97:]i KY96:K KY95:|j KY94i KY93 :lj KY92 :lj KY91 :lj KY90
KYCA D CM26-Al1 i KYA7 i KYA6 i KYA5 I KYA4 i KYA3 I KYA2 I KYAL I KYAO
wKYCB CM26—|311I KYB?I KYBGI KYB5:[: KYB4E[; KYBSE[; KYB2 O KYBlE[; KYBO
W"YD7 O CM26-B05

"YDE ) CM26-A05

w"YD5 ) CM26-B04

wyDd ) CM26-A04

WYD3 O CM26-B03

wyD2 ) CM26-A03

WYDL D CM26-B02

w"YDO ) CM26-A02

BZMD ) CM26-A12

WMNDI D) CM26-B01 L

| When *MNDI = 0, it enables three or more simultaneous inputs.
D CM26-A01 _ | When*MNDI = 1, it inhibits 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 a nonexistent DI input to be falsely detected as existing.
As shown below, if KYO01l, KYO03, and KY21 are closed
simultaneously, current detours through the path indicated with
arrows, thus causing a false input of *KY23 to be detected because of
a current path formed by a combination of common signal *KYC2 and
data signal *KYDS3.

’YCo KY03 KY01
Py T | a7 Py
» Vad
< // ' 05./ v
*KYC1 1 A »
¥ Ky2s¥  ¥Kv21y
KYC2EK —fro—T3—1ro—~ ! o
:lf_ v ll/‘ // v
*KYC3 T » » »
| ¢ ¢ ¢
*KYD3 _— -
*KYD2
*KYD1
*KYDO

Two modes are available to prevent this malfunction. One should be
selected according to the user applications.
[Method 1]
® Ignoring all occurrences of three or more simultaneous inputs
Action : Make the *MNDI signal open (see item Key switch
addresses”)

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]
e Attaching detour prevention diodes to enable three simultaneous
inputs
Action : Connect the *MNDI signal (see iten® “Key switch
addresses”) to OV.

A diode must be connected in series with a switch, as shown
below.

Detour prevention diode

*KYCn ®

N
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[_] This PCB can raise a confirmation sound when a key is pressed. The
condition to raise an audible alarm is set in 8-bit units, or in *KYCn
units. If *BZMD and common *KYCn are disconnected, a KYnx
input causes a sound to generate. If they are connected, a KYnx input
does not generate the sound.

To generate a confirmation sound for key input, the DO (PMC address
DO +00.7) “MDO07” must have been turned to “1” (see Subsec. 9.4.5).

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
held pressed.

AR
./

*BZMD

(Example)

If*BZMD is connected to *KYCO and *KYC2, but disconnected from
*KYC1l and *KYC3, as shown below, closing a switch at key
addresses KY10 to KY17 and KY30 to KY37 causes a confirmation
sound for key input to be heard, but closing a switch at key addresses
KYO0O0 to KYO7 and KY20 to KY27 does not.

See item ® Key switch addresses”.

*KYCO °
x

*KYC1

*KYC2 °
kg

*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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Matrix DO
® LED addresses See Subsec. 9.4.5 for the corresponding PMC addresses.
LCaL g CM26-A24
LC3L g CM26-A23
LCoL g CM26-A22
LC1L g CM26-A21
1 DO g CM26-A13 _JLio
sLD1 gg-CM26-A14 SEDETTER
LD gm-CM26-A15 L g2
+LD3 gm-CM26-A16 L gl
+LD4 mmCM26-A17 EEPEE VI
+LD5 mm-CM26-A18 g Lus
* D6 Il CM26-A19 : I<‘l L1L6
D7 Em-CM26-A20 I T A
: L2L0
: L2L1 —_—
b2 ——
: L2L3 ;
LoLa !
. Las
: 17 S a—
[ T S —
. LB ——————
: 31—
T I S —
T B B B
. L3L4 :
L35 !
: 36—
T
Lo
R T
: T R
: 43 —
© LA
! L4L5 —_—
T
— T S

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) [1 [1 [1 [ [1

LC3L (H) Il 1 [ [ [ 1
LC2L (H) _[ 1 [ 1 [ 1 M
LCIL (H) [ 1 [ [ [ [ [

| |

<8ms 2l
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CM26-B24

LC4H
B =>6823

LC3H
126822

LC2H
- CM26-B21
LCIH mm

CM26-B13
*LDS mm

CM26-B14
*LD9

L1H1 |

CM26-B15

L1H2

*LD10
*LD11 e

CM26-B16

L1H3

CM26-B17

L1H4

*LD12 Il

CM26-B18
*LD13 Il

CM26-B19
*LD14 Il

L1H5 |
L1H6 '

CM26-B20

*L.D15 il

® |nternal circuit

The circuit contains a 100-ohm resistor, as shown below.
Connecting an LED does not require an external resistor.

:_ +5V :

| |

| CM26| LCnL (H)

| P

| CM26 | *LDx Ar

| L D <

I 100 Q I LnL(H)x
.- - |
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® Signal specifications The LEDs must have the following rating
Forward voltage 2.4V max (I=5mA)(Typical value)
Forward current 30mA max
Reverse voltage 3V max

Interface for manual
pulse generator

® Connection of connector One interface is provided on connector CNB1.
CNB1
Manual pulse
HA1| 9 HAL  generator
When only the
manual pulse HB1 10 HB1
generator is directly
connected +BV | 11 +5V
ov| 12 oV
CNB1
Control PCB
® Connection of connector Pendant-type manual pulse generator with axis selection and multiplier
CA40 setting functions can be connected to connector CA40.

Pendant-type manual
pulse generator

When a

pendant-type HALl 3 HAL GD @
manual pulse ne1l 4 HB1

generator AXis Multiplier
\;V)l(tlg ;n;:lgjgzgg +5v] 1,2 15y selection setting
22t(:irr%ultiplier ov|17.18 oV
fnctons o35 | ov

DI30 to DI7| 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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Analog signal inputs Analog inputs received from the outside are forwarded without change to
output terminals.
e Connection diagram Analog inputs from the spindle amp being output for load meter and speed
(example) meter indications.
LM —
Spindle | LM — 1,2 1
amp Load
OM —— 3 —| |/ 3 OM meter
| (Operator’s
oM 4 J L 4 oM—] panel)
Speed
CNA1 CNB1 —
Machine operator’s
panel interface unit
® Sent to the CNC Analog inputs received on the Machine operator’s panel interface unit are
converted to five-bit digital values, which are sent to the CNC though the
I/O Link.
See Subsec. 9.4.5 for PMC addresses.
LM conversion data : “LM03 to LMO7”
SM conversion data : “SM03 to SM07”
® Analog signal
specifications :
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.

® A/D conversion
specifications

Conversion error 5% (max)

Resolution 5 bit (min)
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® Emergency stop

® OT release

® Power ON/OFF control
signal

A signal generated by the emergency stop switch on the machine
operator’s panel can be sent to the power magnetics cabinet. (This signal
cannot be sent to the CNC through the FANUC 1/O Link.)

Emergency stop
signal
*ESP
“ESp A09 17 “ESP
B09 8 24V
ECM1 ECM1
CM15 CNA1
Machine operator’s Power magnetics
panel interface unit cabinet

A signal generated by the OT release switch on the machine operator’s
panel can be sent to the power magnetics cabinet.

(This signal cannot be sent to the CNC through the FANUC 1/O Link.)

OT release switch
Al10
OTR 19 7R OTR

B10 10

ECM2 ECM2 ECM
CM15 CNA1
Machine operator’s Power magnetics
panel interface unit cabinet

Signals generated by the power ON/OFF control switches on the machine

operator’s panel can be sent to an input unit. (These signals cannot be sent
to the CNC through the FANUC 1/O Link.)

—— 15 1 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
(CNAL).

They can be connected to the machine using only one cable.
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9.4.5
PMC Addresses
Scope in which PMC
addresses can be used
PMC BIT NUMBER 1/0 Link allocation
ADDRESS 7 6 5 4 3 2 1 0 128/128 | 256/256
DI+00 FUSE
DI+01 KY07 | KY06 | KY05 | KY04 | KY03 | KY02 | KYO1l | KYO0O
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 DIo4 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 | LM04 | LMO3
DI+14 SMO07 | SM06 | SMO5 | SM04 | SMO03
DI+15 MP17 | MP16 | MP15| MP14 | MP13 | MP12 | MP1l | 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 | KYAl | KYAO
DI+21 KYB7 | KYB6 | KYB5 KYB4 | KYB3 | KYB2 | KYB1 | KYBO
DO+00 | MDO7 | MDO06 | FUSE
DO+01 | L1L7 L1L6 | LI1L5 L1l4 | L1L3 L1L2 L1L1 L1LO
DO+02 | L2L7 L2L6 | L2L5 L2L4 | L2L3 L2L2 L2L1 L2L0
DO+03 | L3L7 L3L6 | L3L5 L3L4 | L3L3 L3L2 L3L1 L3LO
DO+04 | L4L7 L4L6 | L4L5 L4l4 | L4L3 L4L2 L4L1 L4LO0
DO+05 | L1H7 | L1H6 | LI1H5 | 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 | DO0O6 | DOO5 | DO04 | DO03 | DOO2 | DO0O1 | DOO0O
DO+10 | DO17 | DO16 | DO15 | DO14 | DO13 | DO12 | DO1l | DO10
DO+11 DO27 | DO26 | DO25 | DO24 | DO23 | 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.
Dinx . 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 MD07.)
MP1X First manual pulse generator
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9.4.6
Major Connection
Precautions

e Use flat cables for connectors CM15, CM16, CM17, and CM26.
When splitting and connecting flat cables to the machine operator’s
panel or other equipment, be careful not to break or short the
conductors.

e All signals with the same name described in Subsec. 9.4.3 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. 9.4.10.

9.4.7

State of the LEDs on
the Machine Operator’s
Panel Interface Unit

L1 (green) :

Monitors +5E. When on, it indicates that the fuse is intact (+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.

9.4.8

Connector

(on the Cable Side)
Specifications

Connector Major use Specification
CM15, General-purpose |HIF3BA-34D-2.54R :
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.
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NOTE

1 Several types of connectors are available for use at the
other end of the cable leading to connector CNB1. Refer to
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 : Solder type
A02B-0029-K892 : Crimped type
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9.4.9

Machine Operator’s
Panel Interface Unit
Dimension Diagram
(Including Connector

Locations)
- 89 <£§L7
o CM26 Al
L;'ii —
}
B25 0 g
11 ~ o
g
17 10|
— Q
m !
5
B -
- @) 2 o
P4
O
5
o i g
1 CA40 CM16 a1 Q CM15 Al < =N
— ] [ ] 8 [SNIN
| [ () - N
) 20 B17 B17
y i
40
124 89 26
310
Unit: mm

Tolerance: +5 (mm)

j:l

CPD1

]

CND1

CNAl{:

caso JDIA
JD2B

Approx. 100mm 10mm

1.6mm

— 225 —




9. CONNECTION TO FANUC I/O Link

B—62703EN/03

9.4.10

Machine Operator’s
Panel Interface Unit
Mounting Dimension
Diagram

Mounting hole position

Hole for connecting to a ground

/ CM16 CM15
T | —

=

S
CM26 «a
|- —
D (@]
N~
IR
o
s o

4.5¢

114

18

296

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.

15 ‘iﬂ
éi CM26 \
] o
iF

7

10

] |
=,

~ o

o
27J§ 5] 4
>l

o CM16 CM15 i
‘“i L — 1 [ = ] % LC
- [eo]

e[ [of?

10

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.
14 12
na ,
® \ CM26 ‘ !

< & ©
I IE ﬁ
> e [O >
> 3
;) N CM16 CM15 |
~ [ = 1 [ — 1 °
— [ee
PR 4

10

NOTE
Applied to the PCB version number “03A” and beyond.

— 227 —



9. CONNECTION TO FANUC I/O Link B-62703EN/03

9.4.11
Fuse Mounting
Position

CM26
 E—

FU1

CPD1

]
FU3
]
FU2

CM17

CM16 CM15
T

JD1A
JD1B

FU1 : +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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9.5

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 is used for
interfacing with the machine operator’s panel.

The electric interface and pin layout of the connectors CM1 to CM4 are
fully compatible with those for Series 15. There are two units available
depending on the number of 1/0O 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 [[}——]]JD1B JDIA[ [ ——— To next device

If there is no equipment
beyond this connection
unit, JD1A can remain

open.
24V DC power—T'| cp61 cM1[ T[] Machine
operator’s
/ CM2 panel
BURNDY JAPAN, LTD. :D—l:[
3P CONNECTOR
(Brown) CM3 :D_D:
Housing : SMS3PNS-5
Contact : RC16M-SCT3 emal [ —T]
1 +24\V
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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9.5.1

Input Signal
Regulations for
Operator’s Panel
Connection Unit

The input signal of the operator’s panel connection unit is OV common

non-insulation type interface as shown below.

or less is ignored

Receiver output

signal

5to 22ms

5to 22ms

L\gﬁl‘:hi”e Operator’s panel connection unit
Direct +24V
current Receiver
input O_U'fIOUIt
signal Filter and level signa
fw converter circuit | ¢
7
Receiver circuit
Fig. 9.5.1 (a) Receiver circuit
Direct current (Signal) (Signal)
input signal Logi 0
OFF (High) o (more
ON (Low) than 18V)
== = = Logil
(less
Chattering of 5ms than 6V)

Fig. 9.5.1 (b) Width of input signals and delay time

In the above figure, itis logic 0 when the contact is open and logic 1 when

closed.

Connect the common line of the input signal of the operator’'s panel

connection unit as shown below.

Machine tool Connector
CM1 —
F DIOO to DI57
COM1
Connector | Operator’s panel
CM2 | connection unit
E DI60 to DIB7
COM2

Fig. 9.5.1 (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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9.5.2

Output Signal
Regulations for
Operator’s Panel
Connection Unit

Output signals DO00 to DO77 of the operator’s panel connection unit
drive indicators and LEDs on the machine operator’s panel and use NPN
transistor for drivers.

Prepare 24VDC for power supply of indicators and LEDs and connect 0V
to COM3 and COM4. For LEDs, however, 5VDC 300mA output from
the terminal +5N of the connector CM3 can be used. There is no +5N in
the connector CM4; use +5N in connector CM3 as shown below:

Output regulation Load voltage :24V +20% or less
Load current : 40mA

Connector CM3  Indicator
Transistor output ]

4K;7 DOO00 to 57 IEI
LED

=1

, o

+5N

+5VDC

300mA COM3

max 77 —

) Connector CM4 Indicator
Transistor output -

R < +

24V
stabilized
power

w)}
o]
D
(@]
5]
~
~
E‘]

COM4

s

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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9.5.3

Connector Layout for
Operator’s Panel
Connection Unit

CM1
1 DI0O 33
2 | D03 |—o—r—rppor 134 | DI02 | Address 7 6 5 4 3 2 1 0
3 DI06 35 | DIOS
2 DIl 20 | DIO4 36 | DIlo Xn [ DIO7 | DIO6 | DIO5 | DI04 | DIO3 | DI02 | DIOL | DIOO |
21 | DIoO7
5 | b4 sy 37 | bus Xn+1 [DIL7 | DI16 | DI15 | DI14 | DI13 | DI12 | DIiL | DILO |
6 DI17 |5 1 38 | DIi6
7 DI22 >4 T D20 39 | D121 Xn+2 [ D127 [ DI26 | DI25 | DI24 | DI23 | DI22 | DI21 | DI20 |
8 DI25 40 | DI24
25 | DI23
9 DI27 | 52| peo | 41 | DI26 Xn+3 [ DI37 [ DI36 [ DI35 | DI34 | DI33 [ DI32 | DI31 | DI3O |
10 | Disz 27 | DI33 42 | Disl [ DI47 | D146 | DI45 | DI44 | DI43 | DI42 | DI41 | DI40 |
| Diss |- 43 | DisA Xn+4
12 | DMO | —o——par 1 44 | DIs7 Xn+5 [ DI57 | DI56 | DI55 | DI54 | DI53 | DI52 | DI5L | DISO |
13 | DM3 |—o—po—| 45 | Di42
14 | D46 |- 46 | DI45
15 | DI51 47 | DI50
32 | DI52
16 | DI54 48 | DI53
17 | DIs6 9 DI55
18 | com1 50 | DI57
CM2
1 DI60 33
2 | DI63 —o—T—rper 134 | DI62 | Address 7 6 5 4 3 2 1 0
DI DI
72 7D|$i 20 | DI64 722 7DI$(5) Xn+6 | DI67 [ DI66 | DI65 | DI64 | DI63 | DI62 | DI61 | DI6O |
21 | DI67
S | D4 b7 | 3 | D73 Xn+7 [DI77 | DI76 | DI75 | DI74 | DI73 | DI72 | DI71 | DI70 |
6 DI77 | p57g 1 38 | DI76
7 DI82 >4 T DIgo 39 | DI81 Xn+8 | DI87 | DI86 | DI85 | DI84 | DI83 | DI82 | DI81 | DIg0 |
8 DI85 40 | DIg4
25 | DI83
9 DIg7 o 21 | DIs6 Xn+9 [ DI97 [ DI96 | DI95 | DI94 | DI93 | DI92 | DI91 | DI |
10 | DI92 42 | D91
27 | DI93 Xn+10 | DIA7 | DIA6 | DIA5 | DIA4 | DIA3 | DIA2 | DIA1 | DIAO
11| DI95 oo 43 | Dio4
12 | DIAD | —o——par 144 | D97 Xn+11 [ DIB7 | DIB6 | DIB5 | DIB4 | DIB3 | DIB2 | DIBL | DIBO |
18 | DIA3 | oo 45 | DIA2
14 | DIA6 46 | DIAS
15 | Bl |- | P27 7 biso
32 | DIB2
16 | DIB4 48 | DIB3
17 | DIB6 9 | DIB5
18 | COM2 50 | DIB7

NOTE
n in addresses can be 0 to 127.

64 points (DIO0 to DI77) can be wused for the
A16B-2200-0661.
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CM3
1 DOO00 33 +5N
2 DOO03 19 T DOoL 34 | DO02
3 DO06 20 | DOo4 35 | DOO05
4 DO11 21 | DOO7 36 | DO10
5 DO14 25 | DO12 37 | DO13
6 DO17 38 | DO16
23 | DO15
7 D022 39 | DO21
8 DO25 24 | DO20 40 | DO24
5 | door | 25 PB4 o
10 | DO32 42 | DO31
11 | DO35 27 | Dos33 43 | DO34
12 | DO40 ;2 ngi 44 | DO37
13 | DO43 45 | DO42
14 | DO46 30 | Dod4 46 | DOA45
15 | DO51 31 | Do4r 47 | DO50
16 | DO54 32 | bos2 48 | DO53
17 | DO56 9 DO55
18 | COM3 50 | DO57
CM4

1 DO60 14 | DO60
2 DO64 2 DSZZ 15 | DO63
3 DO67 10 307(5) 16 | DO66
4 DO72 1 DO73 17 | DO71
5 DO75 12 | Do76 18 | DO74
6 19 | DO77
7 | COM4 13 20

Address 7 6 5 4 3 2 1 0
Yn [ DO07 | DO06 | DOO5 | DOO4 | DOO3 | DO02 | DOO1 | DOOO |
Yn+1[ DO17 [ DO16 | DO15 | DO14 [ DO13 | DO12 [ DO11 | DO1O |
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 | DO6O |

Yn+7| DO77 | DO76 | DO75 | DO74 | DO73 | DO72 | DO71 | DO70 |

NOTE

n in addresses can be 0 to 127.
32 points (DO00 to DO37) can be used for the
A16B-2200-0661.
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9.5.4

External View of
Operator’s Panel
Connection Unit

4—¢5mm
11.8mm
g / 336 mm S0 mm) |
wl S | ! |
Jgg JDIB f==F = bo |4 i
. ‘ - )
’ JD]A—@ e T DO
‘ CP61
g | 88
£ 8 155 |
e ‘ '
- Al16B-2200-0660 (D1 96/DO 64)
5 A16B-2200-0681 (DI 64/DO 32)
2], CM4 , i
& @M CM3 CcM2 CM1 i '
g4 - ‘MR50RM - —|—MR5( .| WMRs0RM 4.
11 i = "*Lao_l M%?RM _450_‘—' : s h [], —
[ 3105mm | 46.99mm | 889mm | 88.8mm | 6616mm Approx. |
Tmﬂl ; ' ! 32Zmm ' | [ _100mm |
i | |

Weight : 1.2 kg

Fig. 9.5.4 External view of operator’s panel connection unit
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9.6 The operator’s panel connection unit (A16B—2202-0730, 0731), which
connects to the control unit via the FANUC 1I/O Link, acts as an interface

CONNECTION OF with the machine operator’s panel.

SOURCE OUTPUT Connectors CM51, CM52, CMB3, and CMB4, used to interface with the

TYPE CONNECTION operator’s panel, feature an electrical interface and pin assignment which

UNIT are fully compatible with 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 I/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

Control unit
or

I/0 unit JDIA[T]—T] Jp1B JD1A [T—— To next device

When no other device is
connected to the connec-
tion unit, leave JD1A open.

24vDC power —T]| cmsl [T—T]
a CM52 [T—T| Machine
BURNDY 3P CONNECTOR (Brown) operation’s
Housing: SMS3PNS-5 cmB3 [[—T]1 panel
Contact: RC16M-SCT3
CMB4 [ T—T]
1| +24v
2| GND
3

Power input regulations
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?2) or heavier wire as the power cable.
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9.6.1

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 some input 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
Input signal Filter and level | ooy
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 Filter and level | gignq)
conversion cir-
Contact cuit
DICMN1 R
or
DICMN2
+24V
+24V
ov
Receiver
) output
Input signal Filter and level | gignal
I conversion cir-
Contact cuit
DICMN1 R
or
DICMN2
+24V
+24V
oV

Fig. 9.6.1(a) Receiver circuit

Always connect both DICMN1 and DICMN2 to 24V or 0 V. Do not leave
them open.

— 237 —



9. CONNECTION TO FANUC I/O Link B-62703EN/03

DC input signal
OFF (High)
ON (Low)

(Signal) (Signal)
2 — Logical 0
1A (18 V or
higher)
ags Ll L Logical 1

(6V or
lower)
Chattering of 5

ms or less is ig-

nored. ——

Receiver output

signal <_J <_J

5to 22ms 5to 22ms

Fig. 9.6.1 (b) Signal width and delay of input signal

In the above figure, logical O corresponds to open contacts, while logical
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.

9.6.2 The output signals shall satisfy the following:
Output Signal _ —
Specifications for Maximum load current when (jrlver is on:
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 uA

Prepare the following external power supply for the output signals:

Supply voltage: +24V +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 0V 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
the driver turns the signal on again. Therefore, in the case of a ground fault
or overload, the output of a signal will be repeatedly turned on and off.
This also occurs when a load which causes a high surge current is
connected.

The driver element contains an overheat detector, which turns off all eight
output signals if 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 is held. 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.

On the PCB, ared LED beside the driver element lights once 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 g+00toYq+0.7
DAL2 Y q+10toY q+1.7
DAL3 Y g+20toYq+27
DAL4 Y q+3.0toYq+3.7
DALS Y g+40toYq+4.7
DAL6 Y q+5.0toY q+5.7
DAL7 Y g+6.0toYq+6.7
DALS Y q+7.0toY q+7.7
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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 signals to be turned off. In such a case, turn the system power
off and eliminate the cause of the overload.

e Driver element block

diagram
DOCOM
OHD
]
CONTROL I—|
IN#0 LOGIC L R
l—| T OUT#0
locnl
OCD
]
]
CONTROL I—I
IN#1 LOGIC L e
l—| T OUT#1
locol
OCD
]
CONTROL I—I
IN#7 ocic [ L k-
l—| T OUT#H7
locol
OCD
1
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.

lDOCOM
+24V 0V
J H ]

fe—

R Relay

DV [ |

—
ov

CAUTION
When using a dimming resistor, connect a diode to prevent
leakage.

l DOCOM

Dimming

resistor
= Lam
i @ i
— h Ny
VI

DV

Leakage prevention diode
oV
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9.6.3

Connector Pin Layout
for Source Output Type
Connection Unit

CM51 CM52
1 DIOO 33| DICMN1 1 DI60 33 ov
2 DIO3 34 DI02 2 DI63 34 Dl62
19 DIO1 19 Di61
3 DI06 35 DIO5 3 DI66 35 Dl6e5
20 DI04 20 Di64
4 Dl11 36 DI10 4 DI71 36 DI70
21 DI07 21 DI67
5 DI14 37 DI13 5 DI74 37 DI73
22 DI12 22 DI72
6 DI17 38 DI16 6 DI77 38 DI76
23 DI15 23 DI75
7 DI22 39 DI21 7 DI82 39 Dig1
24 DI20 24 DI80
8 DI25 40 Di24 8 DI85 40 Dig4
25 DI23 25 DI83
9 DI27 41 DI26 9 DI87 41 DI86
26 DI30 26 DI90
10 DI32 42 DI31 10 DI92 42 DI91
27 DI33 27 DI93
11 DI35 43 DI34 11 DI95 43 DI94
28 DI36 28 DI96
12 DI40 44 DI37 12 DIAO 44 DI97
29 Dl41 29 DIAL
13 DI43 45 Dl42 13 DIA3 45 DIA2
30 Di44 30 DIA4
14 DI46 46 DI45 14 DIA6 46 DIAS
31 D147 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 DO00 33 ov 1 DO61 14 DO60
8 D062
2 DO03 34 D002 2 DO64 15 DO63
19 DO01 9 DO65
3 DO06 35 D005 3 DO67 16 DO66
20 DO04 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
o4 D020 7 ov 20| DOCOM
8 D025 40 D024
25 D023
D027 41 DO2
o ° 26 DO30 026
10 D032 42 D031
27 D033
11 D035 43 D034
28 DO36
12 D040 44 DO37
29 D041
13 D043 45 D042
30 DO44
14 D046 46 D045
31 DO47
15 DO51 47 DO50
— | 32 DO52 1
16 DO54 48 DO53
17| DOCOM 49 DO55
18| DICMN2 50/ DOCOM
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NOTE
When the operator’s panel connection unit having 64 Dls
and 32 DOs is selected, connector CMB4 is not mounted on
the PCB.

DICMN1, DICMN2: Pins used to switch the DI common. Usually,
jumper these pins with OV. (input)

+24V: +24 VDC output pin. This pin shall be used only
for DI signals input to the operator’s panel
connection unit. (output)

DOCOM: Power supply for the DO driver. AllDOCOM pins
are connected in the unit. (input)

I/O addresses 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] 7 6 S 4 3 2 1 0
X p DI07 | DI06 | DIO5 | DI04 | DI03 | DI02 | DIO1 | DIOO
9D(|5: 6D¢|1: X p+1 DI17 | DI16 | DI15 | DI14 | DI13 | DI12 | DI11 | DI10
points | points X p+2 DI27 | DI26 | DI25 | DI24 | DI23 | DI22 | DI21 | DI20
X p+3 DI37 | DI36 | DI35 | DI34 | DI33 | DI32 | DI331 | DI30
X p+4 DI47 | DI46 | DI45 | DI44 | DI43 | DI42 | DI41 | DI40
X p+5 DI57 | DIS6 | DI55 | DIS4 | DI53 | DI52 | DI51 | DISO
X p+6 DI67 | DI66 | DI65 | DI64 | DI63 | DI62 | DI61 | DI6O
X p+7 DI77 | DI76 | DI75 | DI74 | DI73 | DI72 | DI71 | DI70
 Xp+8 DI87 | DI86 | DI85 | DIs4 | DI83 | DI82 | DIsL | DI8o
X p+9 DI97 | DI96 | DI95 | DI94 | DI93 | DI92 | DI91 | DI9O
X p+10 DIA7 | DIA6 | DIA5 | DIA4 | DIA3 | DIA2 | DIAL | DIAO
X p+11 DIB7 | DIB6 | DIB5 | DIB4 | DIB3 | DIB2 | DIB1 | DIBO

® Address p is determined by the machine tool builder.

® The common voltage can be selected for the Dls 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 S 4 3 2 1 0
Yq DO07 | DO0O6 | DO0O5 | DO04 | DO0O3 | DO02 | DOO1 | DOOO
DGSl): 3'?;) Y g+l DO17 DO16 DO15 DO14 DO13 | DO12 DO11 DO10
points points y q+2 DO27 DO26 DO25 D024 DO23 | DO22 DO21 D020
Y q+3 DO37 | DO36 | DO35 | DO34 | DO33 | bO32 | DO31 | DO30
Y g+4 DO47 DO46 DO45 D044 D043 | DO42 DO41 DO40
Y g+5 DO57 | DO56 | DO55 | DO54 | DO53 | DO52 | DO51 | DO50
Y g+6 DO67 DO66 DO65 DO64 DO63 | DO62 DO61 DO60
Y g+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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9.6.4
Dimensions of Source
Output Type
Connection Unit
c 4—p5mm CP1
€ e / / 336mm % 50mm 19,
Nl / y ] o
) Y| ¥ g . . )
Ie) a0 JDlB'EB"ﬁ o poa [©
= JD1A =T =+
CP61
el e e | '
=l = > 155 - ‘
< o
n N
— — £
: | '
5 CMB4 ‘
| XL obork CMB3 CM52 CM51 .
|Re-—===-4 MR50RM -+ MR5ORM -4 MR50RM -} —[®-
\i © :.‘E' ! 20—1_ i -]_56[_ 7 -]_56[_ i } 50(B N L
A [ ! : : Approx.
§1.65m@i=46.99mm=l= 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, alarm) : Lights if an error occurs in the PCB or CNC.
DAL1 to DAL8 : See Subsec. 9.6.2

[Variable resistors]

VR1 and VR2 . Factory—set by FANUC. The machine tool builder
need not adjust these resistors.

[Setting pin]
CP1 . Used to specify whether the CNC will be notified of

a DO signal error as a system alarm (see Subsec.
9.6.2).
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9.7

FANUC I/O Link
CONNECTION UNIT

9.7.1

Overview

This unit connects FANUC 1/O Link master devices’ such as the CNC and
F-D Mate, via an 1/O Link to enable the transfer of DI/DO signals.

r---SystemA--- - - - oot oooo o mmmmo [ SystemB------------°
CNC or : CNC or :

F—D Mate +24 V power . +24 V power F—D Mate .
supply ' supply '

I/O Link Slave : I/O Link Slave :

1/0O Link Master

FANUC /O Link
connection unit

DI <— DO

1/0 Link Slave

. F-D Mate, Series 18/180, Series 16/160, Series 15/150, Series 0-C, Series 20, Series 21/210
. 1/0 unit, Power Mate, Series 0—C, etc.
. FANUC 1/O Link

DO ——— = DI

Fig. 9.7.1 System which uses FANUC 1/O Link connection units

NOTE

This system enables /O data transfer between two
independent FANUC 1/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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9.7.2
Specification

Iltem

Specification

I/0O Link function

Provided with two slave mode 1/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 depend-
ing 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, ei-
ther simultaneously with or before, the 1/0 Link master.
The two systems can be switched on and off indepen-
dently 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. 9.7.2 (b) is an outline drawing of the unit.

Installation The unit, which is a separate type, is installed in the pow-
er magnetics cabinet. Fig. 9.7.2 (c) shows how to mount
the unit.

Operating Temperature : 0to 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
LED5 LED3 LED4 LED2
(GREEN) (RED) (GREEN) (RED)
| |
DC-DC
CONVERTER
CP2 CP1
@ +5V
LED1(RED)
@ov
@ : Check pin
Fig 9.7.2 (a) LED locations
LED status Description
LED1 Normal
O
1
LED1 A RAM parity error occurred because of a hardware
| failure.
LED4 LED2 |CP1is supplied with the specified voltage.
| I (Pilot lamp)
> LED4 LED2 |CP1is supplied with a voltage that is lower than spe-
U] | cified 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 |CP2is supplied with a voltage that is lower than spe-
U] | cified or zero.
LED5 LED3 |A communication error occurred in a channel of CP2.
| |
HW:On []:Off
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180 Unit: mm
10 160
30
~
5 { > C
Printed—circuit board
20 150
Cable -~~~ Mounted components T _Cable
f 1
50 or less

Fig. 9.7.2 (b) Outline drawing

160

4-M4  Unit: mm

@ Q

90

Fig. 9.7.2 (c) Mounting location
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9.7.3
Connection
9.7.3.1
I/O Link interface (1) Connection diagram (example)
AC power input AC power input
v v
External External
power power
/0 Link (+24 V) (+24 V) /0 Link
master master
JD1A ,7 JD1A
Optical 1/0
Link adapter
CcP® CP®
Electrical . Optical
interface ! interface
JD1B® ' COPB®X)
JDIA® . COPA®
.

FANUC 1/O Link connection unit

(for electrical-optical interface) ) 1 or 2 (channel No.)

. Signal cable (electrical)

© Signal cable (optical) Additionally, the FANUC /O Link connection unit

frame must be grounded.
. Power supply cable

[Name of I/0 Link connection unit connectors]

Electrical—optical Electrical—electrical Optical-optical
Connector name Connector name Connector name
I/O Link interface I/O Link interface I/O Link interface
Channel1 | Channel 2 Channel1 | Channel 2 Channel1 | Channel 2
JD1A1 COPA2 JD1Al JD1A2 COPA1 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 *kTXB 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) |~ L1 (03) TXA
*KRXB (02) | — (04) >KTXA Indicates a twisted pair.
TXB  (03) |- (01) RXA
SKTXB (04) |- — (02) :kRXA
09) = — (09)
* 4[ (18) — (18) :’7 * An optical I/O Link adapter can-
(20) (20) not be connected to this unit,
oV (11) . . (11) ov because the electrical interface
oV (12) L1 (12) oV for this unit cannot supply +5 V.
oV (13) . ! (13) oV To use an optical interface, pre-
' ' pare a appropriate unit.
ov (14) . X (14) ov These wires can, therefore, be
oV (15) | —{ (15) ov omitted.
ov 16) — (16) 0OV
Shielding

Frame ground (the shielding must be grounded at either end of the cable)

¢ Cable—side connector specification : PCR-E20FA (manufactured by Honda Tsushin)
e Cable specification . AB66L—0001-0284#10P or equivalent
e Cable length : 10 m (maximum)
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(3) Signal cable (optical)

® Optical cable specification: A66L—6001—-0009#XXXX
(where XXXX is a cable length
specification)
Cable specification examples
10m - L10RO3
100 m — L100R3

® Cable length : 200 m (maximum)

(4) Power supply cable

CP1/CP2 connector

1 2 3
Y +24V oV (Input)
X +24V oV (Output)

e 24 VDC s supplied viaa Y—connector. Provided the power supply
has sufficient capacitypower 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#3LKX
(AMP Japan, 1-178288-3)
Contact . AB3L—0001-0456#BS (AMP Japan, 175218-5)

Ordering information : Y + 3 contacts : A02B—-0120-K323
X + 3 contacts : A02B-0120-K324

® Cable material : Vinyl-insulated electrical wire AWG20-16

® Cable length . Determine the 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 a wire having a cross section of at
least 5.5 A (class 3 or higher). An M4 frame ground terminal is
provided.
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9.8

CONNECTING THE
FANUC SERVO UNIT 3
SERIES WITH I/O Link

9.8.1
Overview

The FANUC servo unit series with I/O Link (called thgéamplifier with

I/0O Link) is a power motion control servo unit that can be easily connected
to a CNC control unit via the FANUC 1/O Link.

Thep amplifier with I/O Link can be connected to the Series 21/210 using
the FANUC I/O Link.

NOTE
Using the [ amplifier requires that the power motion
manager software function be installed in the Series
21/210. This function is included as one of the Series
21/210 option functions. Note that this function was not
featured by early versions.

— 253 —



9. CONNECTION TO FANUC I/O Link B-62703EN/03

0.8.2 The amplifier with I/O Link is connected to the Series 21/210 using the
Connection usual FANUC 1/O Link connection.
Control unit
[
\ l
i
D MAIN —Y 170 — @
S Ll N
Il_ul R232
FANUC SERVO UNIT B series
E 1 with I/O Link
BATTERY ki O O
D ey JD1B
RSWI W gz‘ I/O cumon: 258 >000 || JD1A
IOLINK L LINK SER:O AMPLIFIER ume 1/0
Dia || CegH—= g = w11 NN
0 I/0 Link cable sl I ——
kol IRE:HI | ] |
| [N \ 2 ﬁ |
i) Ny (N ol el
| IRESI | )| o e I/O Link
SR8 I:l @ — cable
| U
::“.El I:l T b o ©
I 1 |
wel L
32;” @j 77 SERVOY":MPLIFIER UNIT
i f i = T
0 frec] = JD1B
© /10
\ [ [ LINK
Connection to 3 series amplifier
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9.8.3

Maximum Number of
Units that can be
Connected

The maximum number of amplifiers with 1/O Link that can be
connected to a control unit depends on the maximum number of FANUC
I/O Link points provided by that control unit, as well as their assignments.
For the Series 21/210, the maximum number of FANUC I/O Link DI and
DO points are 1024 and 1024, respectively. @amplifier with 1/0 Link
occupies 128 DI/DO points in the FANUC I/O Link. If no units other than
the3 amplifiers with I/O Link are connected to the control unit, up to eight
B amplifiers can be connected.

9.8.4
Address Assignment
by Ladder

If the B amplifier with I/O Link is used as an I/O Link slave, /0O addresses
are assigned in the PMC in the 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 PM161 (input) and PM160 (output).
The BASE is always 0, and the SLOT is 1.
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] O EMERGENCY STOP SIGNAL

Using the emergency stop signal effectively enables the design of safe

WARNING machine tools.

The emergency stop signal is provided to bring a machine tool to an
emergency stop. It is input to the CNC controller, servo amplifier, and
spindle amplifier. An emergency stop signal is usually generated by
closing the B contact of a pushbutton switch.

When the emergency stop signal (*ESP) contact is closed, the CNC
controller enters the emergency stop released state, such that the servo and
spindle motors can be controlled and operated.

When the emergency stop signal (*ESP) contact opens, the CNC
controller is reset and enters the emergency stop state, and the servo and
spindle motors are decelerated 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.

While the spindle motor is running, shutting off the motor—driving power

to the spindle amplifier allows the spindle motor to continue running
under its own inertia, which is quite dangerous. When the emergency 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 control amplifieo series products 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 a motor power
MCC 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. Ifthe machine goes beyond a software limit because of a servo
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 example showing how to use the emergency stop signal
with this CNC controller and series control amplifier.

— 256 —



B-62703EN/03 10. EMERGENCY STOP SIGNAL

Stroke end limit switch Emergency
stop button
+X Y oY +Z -z w4 4 9

—X
power
Release switch

Spark killer

Relay |
: CNC control unit
|emgl/l/ Ji +24
: *ESP
I
I
: a series control amplifier SVM
| (PSM) SPM
|em92)/ +24
*ESP
MCCOFF3
MCCOFF4
External power source e
L1 L2 L3
Spark killer
30 _
200vAC|
L1 o | A

| _m
L2 O : | — 000
13 o L 4000)

Circuit breaker 1 MC

O

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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:I :I DISPLAY UNIT CHANGE-OVER SWITCH
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11.1
OVERVIEW

In a system containing two CNC control units, a single display unit
(including the MDI section) can be switched between the control units.
Likewise, using a display unit change—over circuit enables the switching
of a CNC control unit between two display unit MDI sections. This
display change—over circuit is different from that used in the former case.
Both types of changer—over circuits can be used with the Series 21, but
not with the Series 210.
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11.2 The following block diagram shows an example of a system in which a
CONNECTING ONE single display unit (including an MDI section) is switched between two

CNC control units.
DISPLAY UNIT TO
TWO CONTROL
UNITS

Block diagram

Control unit A Display unit Display unit
change—over
circuit

Control unit B

I

Change—over
switch

11.2.1
Ordering Information

Name Ordering information

CRT/MDI change—over circuit A02B-0120-C170

NOTE
Although the above is named the CRT/MDI change—over
circuit, it can also be used to connect a plasma display panel
(PDP) and liquid crystal display panel (LCD), not only a CRT
unit. Note that the required connection cables are not
shipped with the circuit.
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11.2.2
Connection Diagram

Control unit A

CP1B (+24V)

JA1 (video)

JA2 (MDI)

HiDsemtIE

5 2K
plg=sclt

Control unit B

CP1B (+24V)

JA1 (video)

515}
P2 @K
P2 [

CRT/MDI change—over
circuit

CPSIN CP50UT

JA1A JA1S

JA2A JA2S

JA1B
JA2S

D) P——[]

P p——[]
D) P——[]

Display unit

CN2 (power)

CN1 (CRT)
JAL (LCD)

CK1 (MDI)

Change—over
switch

(I/O unit,
switch, etc.)

JA2 (MDI) JA2B
NOTE
Either control unit A or B can supply +24 V power to the
CRT/MDI change—over circuit unit from CP5IN.
Cables
No. Cable Connector Connector model Recommended cable
name (on cable side) specification
Power cord CP5IN 2-178288-3 produced by AMP A02B—-0120-K823
21, Video signal cable |JA1A, JA1B |FI40-2015S produced by Hirose |A02B-0120-K818 (See Section 5.1.5.)
[4], 5], | MDI signal cable | JA2A, JA2B | PCR—-E20FA produced by Honda |A02B-0120-K810 (See Section 5.2.3.)
[6] Power cord CP50UT 2-178288-3 produced by AMP To be designed by the machine tool
builder. (See Sections 5.1.3t0 5.1.5.)
Video signal cable |JALS F140-2015S produced by Hirose |A02B-0120-K819 or A02B-0120-K818.
(See Sections 5.1.3t05.1.5.)
El Change—over SW PCR—-E20FA produced by Honda | To be designed by the machine tool
signal cable builder.
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Connector tables

Cautions regarding
connection

JA1A, JA1B, JA1S (PCR-20 female)

1 +24V
2 ov
3

1 2
9 0 19 0
7 8 17 18 |HSYNC
= VDOB 6 GND s 16 | GND
3 1 VDos 4 GND 3 14 | GND
2 ND 12 |VSYN
1 | VDOR G 11 SYNC
JA2A, JA2B, JA2S (PCR-20 female)
10 [*KCM1 20 [*KCM11
9 |rKems 80 *KCCMB0 19 | *KCM9 12 *K%M?
7| KOM e kemz s | REMS e
5 | *KCMO 15 | *KCM1
3 T KEYDA 4 | KEYD6 13 TKEYDS 14 | KEYD7
2 | KEYD2 12 | KEYD3
1 | KEYDO 11 | KEYD1
SW (PCR-20 female)
1 2
9 80 19 12
7 17
5 6 15 16 GND
3 4 3 14 | GND
2 12 |SELECT
1 11 SELEC

CP5IN, CP50UT (AMP D-3000 DP Y—KEY)

(1) Correspondence between state of the change—over switch contact and

the selected control

unit

Change—over switch open— control unit A is selected.
Change—over switch closeé> control unit B is selected.

r T T T T T T T 7

| CRT/MDI change—over | Change—over switch
| circuit |

: SW (12) :

| SELECT —— s |

I I

| SW (14,16) |

|  GND D)

I I

L |

(2) Maximum cable length for video and MDI signals

The sum of the cable length between the control unit and CRT/MDI
change—over circuit unit and that between the CRT/MDI change—over

circuit unit and the display unit must be less than 50 m.
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(3) Power supply cable length
The material for the power supply cable shall be vinyl-insulated
electric wire of 30/0.18 (0.75 m#hor thicker. The cable length shall
not exceed 50 m.

(4) Change—over signal cable length
The material for the signal cable shall be vinyl-insulated electric wire
of 30/0.18 (0.75 mr) or thicker. The cable length shall not exceed
10 m.

(5) There are two I/0O board types for the CNC control unit (Series 21), the
CRT type and LCD type. An appropriate I/O board shall be selected
according to the type of the display unit to be used. For a PDP, select
CRT type.

If CNC control units have different 1/0 boards, they cannot be
connected.

(6) The change—over circuit can be used to switch between the CNC
control unit (Series 21) and a different CNC control unit model, with
the exception of those listed below.

Control units switchable with the FANUC Series 21

Model Video signal MDI signal Note

FANUC Series 0-C | Possible with a CRT Not possible
Not possible with an LCD

FANUC Series 16/18 |Possible Possible
FANUC Series 20 Possible Possible
FANUC Series 15 Possible Not possible
Power Mate-D Possible Possible Note 3
NOTE

1 Connectable display units (including the MDI section) are
those for the FANUC Series 21, with the exception of the
following:
® 9" monochrome CRT and CRT/MDI for the FANUC
Series 16/18

e 9" PDP and monochrome PDP/MDI for the FANUC
Series 16/18

e MDI for the FANUC Series 16/18

2 The key arrangement varies between the MDI for the
machining center (M) CNC and that for the lathe (T) CNC.
They are not interchangeable.

3 For the Power Mate-D, the display unit change—over circuit
is connected to the CRT/MDI control unit of the Power Mater
D. Some restrictions are imposed on the Power Mate—-D
side. For details, refer to the Power Mate—D Connection
Manual (B—62833EN).
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Operation

Adjustment

Example of application

The control unit is switched using a change—over switch.

If the display unit being used is a CRT, no adjustment is needed. If the
display unit being used is an LCD, however, adjustment is necessary. The
adjustment procedure is as follows:

1 Setthe change—over switch of the display unit change—over circuit unit
to control A.

2 Adjust the LCD unit to eliminate flicker, using the potentiometer or
jumper pin on the rear of the LCD unit. (See Subsections 5.1.7 and
5.1.8))

3 Setthe change—over switch of the display unit change—over circuit unit
to control B.

4 Rotate rotary switch SW1 of the change—over circuit unit to identify
the range where no flicker occurs. Then, set the switch to the midpoint
of that range. (For example, if no flicker occurs in the range between
5 and 9, set the switch to 7.)

Linking CRT/MDI change—over circuit units enables the connection of up
to four control units. Up to two CRT/MDI change—over circuit units can
be connected in series.

Display unit

A Change—over B

circuit 3
A Change—over B A Change—over B
circuit 1 W circuit 2
Control unit 1 Control unit 2 Control unit 3 Control unit 4

Block diagram of a system in which four control units
share a single display unit

Assume that the change—over switches in change—over circuits 1, 2, and
3 are SW1, SW2, and SW3, respectively. The relationships between the
contact states of SW1, SW2, and SW3 and the selected control units are
as listed below:

Selected control units SW1 SW2 SW3
Control unit 1 1 X 1
Control unit 2 0 X 1
Control unit 3 X 1 0
Control unit 4 X 0 0

Legend:

1 : Switch open
0 : Switch closed
X : Don't care.
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Outline drawing

Note) The dimensions include the height of the components.
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11.3 The following block diagram shows an example of a system in which a

CNC control unit is connected to two display units by switching the MDI
CONNECTING TWO section. The change—over switch is used to switch the MDI signal
DISPLAY UNITS TO between display units A and B.

ONE CONTROL UNIT

Block diagram

Control unit Display unit Video signal Display
) ) change—over unit A
Video signal_| gjrcyit MDI signal (A)
A20B-1004-0381
Selected Video signal Display
MDI signal unit B
MDI signal (B)
Change—over
switch
11.3.1
Ordermg Information Name Ordering information
CRT/MDI change—over circuit A02B-1004-0381

NOTE
Although the above circuit is named the CRT/MDI
change—over circuit, it can also be used to connect a plasma
display panel (PDP) and liquid crystal display panel (LCD),
not only a CRT unit. Note that the required connection
cables are not shipped with the circuit.

11.3.2 Set all the CMA and CMB jumper pins on the change—over circuit board
Jumper Pins o A.

This diagram shows a jumper pin
that is set to A.
A | | B

Jumper pin (side view)
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Jumper pins CMA and CMB are located on the printed—circuit board as
shown below.

AT 1
A |
lcnia|  [cAgA| B |
! L | [ ] cmascmB
[cnie]  [cass] g |
I
e | : Set all these jumper pins to A.

e o |
- o |
| l !
L1 I ] |
----------- AT TB

11.3.3 The change—over circuit board should be installed inside the machine. It

Connections receives CRT signals from a control unit and sends video signals to two

display units. It also selects the MDI signal of each display unit according
to a change—over signal and sends it to the control unit.

A change—over switch for signal change—over should be installed in the
machine operator’s panel.

Change-over switch in the machine operator’s panel

JA1 on the control unit
JA2 on the control unit

CP5 on the control unit (electrical unit)

CNL1 on display unit 1
CN1 on display unit 2
CK1 on display unit 1

CK1 on display unit 2
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11.3.4
Connection Diagram

CRT/MDI
Control unit A change-over Display unit A
n circuit
CP1B (+24V) E BH E CP61 CN1 (CRT)
g < cren>] ] Q[

JA1 (LCD)

JA1 (video) CN1A

zl E CA4A El E CK1 (MDI)

CN2 (power)

K]} .
JA2 (MDI) E| E CA9A E

Display unit B
(J[c]mee  casa]] [ o comy
cnas ] <] cx oo
<]z owen

Change—-over
switch

+24 V power

*Note

CAUTION
The +24 V output connector pin (CP1B) of the power supply

unit in the Series 21/210 can supply a current of 1.0 A
(maximum).  The CRT/MDI change—over circuit unit
requires at least 0.4 A, and each display unit uses 0.8 A or
more. (See Section 3.2.1.) Therefore, connect the power
supply of the CRT/MDI change—over unit to the control unit,
and supply the power for each display unit from an external
24 VDC power supply unit.

Switch the power supplied to the control unit, CRT/MDI
change—over circuit unit, and display units, on and off
simultaneously.
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Cables
No. Cable Connector Connector model Recommended cable
name (on cable side) specification
Power supply CP61 SMS3PNS-5 produced by Burndy | To be designed by the machine tool builder.
cable
Video signal cable | CN1A MR—20LFH produced by Honda | A02B-0120-K819 (See Subsec. 5.1.3.)
MDI signal cable | CA9A MR-20LMH produced by Honda | To be designed by the machine tool builder.
[4], [6] | Video signal cable | CA5A, MR—20LFH produced by Honda | To be designed by the machine tool builder.
CA5B
3, MDI signal cable | CA4A, MR—20LMH produced by Honda | To be designed by the machine tool builder.
CA4B
Change—over SW PCR-E20FA produced by Honda | To be designed by the machine tool builder.
signal cable
[9],[101 | Power supply To be designed by the machine tool builder.

cable

Connector tables

CP61
\ 1 \ +24V \ 2 \ oV \ 3 \ \
CN1A, CA5A, CA5B
1 VDR
8 oV 14
2 |HSYNC | oV 15
3 |VSYNC | o 16
4 VDG 17
5 VDB |t ov 18
12 oV
6 i3 19
7 20
CA9A, CA4A, CA4B
1 [*KEY0O 14 [*KEYO7
8 [*COMO6
2 | *KEY02 | =il 15 [<COMO1
3 |*KEYO04 | o o n ol 16 [*COMO3
4 |"KEYO08 | mvop| L7 |*COMO5
5 [*COMOO|—= i mvoat 18 |*COMO7
6 |*COMO2|—2—pmcoe 19 |<COMO09
7 [*COMO04 20 |[*COM11
SW
1 14
5 8 ov i
3 9 oV i
s i oY
5 i oV 18 |SELECT
6 13 oV 19 ov
7 20
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Cautions regarding
connection

(1) Correspondence between state of the change—over switch contact and
the selected display unit
Change—over switch open— Display unit A is selected.
Change—over switch closed> Display unit B is selected.
Do not operate the change—over circuit switch while any MDI key is
held down.

T T T T T T T 1
| CRT/MDI change—over

| circuit

Change—over switch

(2) Maximum cable length for video and MDI signals
The sum of the cable length between the control unit and CRT/MDI
change—over circuit unit and that between the CRT/MDI change—over
circuit unit and the display unit must be less than 50 m.

(3) Power supply cable length
The material for the power supply cable shall be vinyl-insulated
electric wire of 30/0.18 (0.75 minor thicker. The cable length shall
not exceed 50 m.

(4) Change—over signal cable length
The material for the signal cable shall be vinyl-insulated electric wire
of 30/0.18 (0.75 m#) or thicker. The cable length shall not exceed
1Im.

(5)This change—over circuit cannot be used with the following
combinations:

® CRT and LCD

e PDP and LCD

e MDI having a small keypad and that having a full keypad

e MDI of a machining center (M) CNC and that of a lathe (T) CNC

A wide variety of LCD panels is available. Basically, these LCD
panels can be used in any combination. If monochrome and color
types are combined, however, the monochrome LCD panel will appear
dim. Itis recommended, therefore, that LCD panels of the same type
be combined.

(6) When an LCD panel is used, screen adjustment should be made on the
LCD side.
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Outline drawing
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] 2 REMOTE BUFFER INTERFACE
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12.1 When the remote 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.

Control unit (3—slot)

e I [
j — f — [ — D
B e |y R s
w9580 || [mer 8520
cP8
w ] L o RS-232—C interface
|y — T ~
(I ]
R422 -1 T RS-422 interface
JDSA BATTERY —
MEMORY :|
CARD -
CNMC |-
- | F
[
)| =oE-
0 N
0 i | —
w1
sol 1| ]
sgavoz e ‘ ‘ FANUG POSER RE(A)DY pgzgc‘[ ALARM
wel =y —
(I T s =
L] O
el
Wl
wel
2 (I
32;95’—‘ L1
_— — =2
| = o o |p
& T
L] Il | |

Use either the RS—232C or RS-422 interface.

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-loaded from the host
computer.

® \When connected to an input/output device, it enables DNC operation,
and various data can be down—loaded. The following input/output
devices can be connected.

L] FANUC PPR

L] FANUC FA Card

L] FANUC FLOPPY CASSETTE
(] FANUC PROGRAM FILE Mate
] FANUC Handy File

Hereafter, the device to which the remote buffer is connected is called
the host computer.
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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-422 Interface

RS-233-C RS-422

Serial voltage interface (start— | Balanced transmission serial
Interface .

stop) interface (start—stop)
Baud rate |50 to 19,200 BPS 50 to 86,400 BPS (*)
Cable 100m (4800BPS or less) Approx. 800 m (9600 BPS or
lenath 50m (9600BPS) less)

9 Varies according to 1/0 device. |50m (19,200 BPS or more)

NOTE

(*) The average data transfer rate is lower than the maximum
transfer rate.

[_] Software interface
The following three protocols are prepared as the communication
protocols 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 high— | RS—422 86400 BPS
protocol A | speed transfer of the 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
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12.2
REMOTE BUFFER NC OPTIONA bonrd ( o
N PTION-1 boar Host computer (example
INTERFACE
JD5C
(RS-232-C) (PCR-EV20MDT) DBM-25S
1| RD |11 ) 1 F6 o
2 ov |12 ov 2| s |-
3] or [13] er |[J[—][][ 3] ro I
4 ov |14 ov 4] RS -
5/ cs |15| RS 5| ¢s o
6 ov |16 ov 6| DR | ¢
7| cb |17 7| sG
20| ER
8 ov |18 8| o
9 19| (+24v) 9 o
10| (+24V)| 20 10
23
1
24
12
25
13
Conceptional diagram of signal connection
CNC side Host side
Output —>— sD : : SO —<}—
Input —<+— RD RD —{>—
—<}— cs cs —>—
—{>— ER ER —<}—
—<}— DR DR —>—
—<}— cbp CD —>—
SG
T SG
oV [ FG FG
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Cable wiring
1 L ) 2
RD , SD
2 - '
ov 3 : 20
DR . : ER
4 ' .
oV s : e .
cs j ] RS
6 . .
ov . . —® g
cD : : CD
8 | -
ov T @
9 . .
10 ! ‘
+24Vz ! X 3
SD . : RD
12 X .
oV . : — )
ER ! : I DR
14 . .
ov e . —e ;
RS ; : cs
i i 7
ov -2 - SG
17 ~ :
| 18 : !
19 ' ' 1
+24V [— L ¢ FG
| 20 Shield

Connect CS to RS if CS is not used. However, when protocol A or
expanded protocol A is used, connect as shown above because CS is used
for busy control. Connect DR to ER when DR is not used. Be sure to
connect CD to ER.
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12.3
REMOTE BUFFER . ( o
CNC OPTION-1 boar Host computer (Example
INTERFACE (RS-422)
JD6A
1 FG
(PCR-EV20MDT) 5 20
1 RD 11 SD 3 2; *SD
2 *RD 12 *SD 4 SD 23
s| rt (13| 1 |[J[F—I1I5 AT
4 *RT 14 *TT 6 RD 25 *RS
5 CS 15 RS 7 RS 26 AT
6 *CS 16 *RS 8 RT 7 S
7 DM 17 TR 9 CS 28
8 ov 18 *TR 10 29 DM
9 | *DM |19| (+24V) 1| DM 0 R
10| (+24V)| 20 12| TR a
13
. 32
(+24V) is not used. 14 3
15
16 34
35 *TT
17 TT
36
18
37
19 SG
Conceptional diagram of The figure below shows a signal connection between CNC and a host
signal connection computer. Since signals other 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 SD —<}—
out —<+— o | R0
—D>— RS RS — <} —
Y G PN
—I>— 1R TR <}
I G VRN
— > 7T m—<3—
I G N
SG SG

ov [ FG FG
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Actual example of

RS-422 signal wiring

Cable wiring
1 L ) 4
RD : SD
“RD |2 : : 22 l.sp
3 - ' 17|
RT : :
4 ! : 35
*RT ' : *TT
5 ‘ ! 7 s
cs : :
s |8 : . 25 | s
7 ! I 12 | o
DM : ;
DM [ ' ' 30 R
8 ﬁ | 19
0V, . SG
10 ‘ '
+24VE ! X 6
sSD . ! RD
12 ' I 24
*SD ; , *RD
T 13 . . 8 |y
rr |24 ﬁ - 26 |,
15 I . 9
RS : : CS
vrs |16 ' ' 27 |,eq
17 , ~ 1o
TR :
' ' 29
TR L8 ; *DM
24v 1 : ® ! re
+ — Lo b
| 20 Shield
= 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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:I 3 CONNECTING PERIPHERAL UNITS TO THE MMC-IV
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13.1 The MMC-IV is a personal computer designed for installation in a

FANUC CNC. Itis compatible with the IBM PQ. It can be installed
GENERAL in the control unit of the Series 210.

* IBM is a registered trademark of IBM Corp. of the US.
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13.2
CONNECTING A
DISPLAY UNIT
Control unit
I [ s I [ s 1
g I[ﬁl )
i oSk o P
485 oo
| gt 1

Power supply cable (in case of 9.5" TFT)
\

A 1 0I5
D @ CP1B
L HHT DC ouT
|
—J

H CRT

\ AL CRT cable

CP5 7 JAL

L

[=1=]

54

!@‘F'@__ L Jal JLIWIL
%
|
g B

: | =2 =P Onbn O
. e = s T e e e g e s — — —
I = 1 I [~ 1 | :
CP11 CRT/MDI unit or LCD/MDI Unit
External power supply J
200VAC

Power supply cable (in case of CRT)
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13.2.1

I/O Board (Video Signal
Output Board in NC)
Interface

MMC-IV Print board 1/0O board
JA1B JAL
(PCR-EV20MDT) (PCR-EV20MDT)
1/VDR |11 1|/VDR [11
2| OV 12| VSYNC 2| OV 12| VSYNC
3|VvDG |13 3|VDG |13
4| ov [14] ov 4| ov [14] ov
5|VDB |15 5|VDB |15
6| OV 16| ov $ / 6| OV 16| ov
FI40A-20S
17
! 17 (Connector) ’
8 18| HSYNC FI-20-CV5 (Case) 8 18| HSYNC
9 19 9 19
10 20 10 20
1) Cable
1 1
VDR N B VDR
2 2
ov ov
3 3
VDG *\_@ _______ @_/7 VDG
4 4
ov ov
5 5
VDB N B VDB
6 6
ov ov
18 18
HSYNC I N . HSYNC
16 16
ov ov
12 12
VSYNC N B VSYNC
14 14
ov ov

2) Recommended cable material
A66L-0001-0371.Coaxial cable (5—core, shielded)

NOTE

The cable length shall not exceed 400mm.

3) Recommended cable specification
A02B-0161-K810..Video signal cable (350mm)
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13.2.2
Connecting the Display
Unit (Video Signal)

MMC-IV Print board

14"CRT/MDI unit
9.5"TFT/MDI Unit

JA1A JAL
(PCR-EV20MDT) (PCR-E20LMD)
1/VDR |11 1| VDR |11
2| OV 12| VSYNC 2| OV 12| VSYNC
3|VDG |13 3|VDG |13
4| ov |14] ov 4] ov |14/ ov
5| VDB 15 5|VDB |15
6| OV 16| ov $ / 6| OV 16| ov
FI40A-20S-CV5
17
! 17 (Connector) ’
8 18 HSYNC FI-20-CV5 (Case) 8 18| HSYNC
9 19 9 19
10 20 10 20
1) Cable
1 r--=-=--=-=-=-=-=-=-=-=- === == 1 1
VDR ! N o ! VDR
2 ! ! 2
oV ov

VDG *\_@
4
ov ,

@_:/7 VDG

.4

, ov
VDB

5
VDB e
6 '
ov -

5
‘@_I-‘T
T ov
HSYNC

18 .

HSYNC e
6
ov :

T
%
, ov

12
VSYNC ‘L{;}

14 '

ov -

©12
~<;>_-Jf VSYNC
14
- ov

2) Recommended cable material
A66L-0001-0371.Coaxial cable (5—core, shielded)

NOTE

1 With this type of cable, only AO2B—0120-K305 connectors

can be used.

2 The cable length shall not exceed 20 m.
When using an LCD unit, however, adjustment may be
required even when the cable length does not exceed 20 m.
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13.2.3
Connecting a Display
Unit (Power Supply)
13.2.3.1
14" analog CRT/MDI unit
14"Analog CRT/MDI unit
CP11
£ ernal 1| 200A
Xternal power
supply P ——{[<] 2] 2008
7 3l G
JAPAN AMP
1-178128-3 (Housing)
1-175218-5 (Contact)
1) Cable
c | ; 200A
xternal power
supply 3 éOOB

2) Recommended cable material
The cable used shall be of 30/0.18 (0.7%ngnade or heavier.

NOTE
The power supply connector (1-178128-3) on the
14"analog CRT/MDI unit is manufactured by JAPAN AMP.
When connecting an external power supply, select a
connector to fit the terminal on the external power supply.
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13.2.3.2
9.5" analog TFT/MDI unit
CNC power supply unit 9.5"Analog TFT/MDI unit
CP1B CP5
1| +24V 1| +24V
2lov_| DIp] (<] [L2]ov
3 / 3
JAPAN AMP
2-178288-3 (Housing)
1-175218-5 (Contact)
1) Cable
woav P Ll toav
o 2 2{ ov

2) Recommended cable material

The cable used shall be of 30/0.18 (0.7%ngnade or heavier.
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13.3
¢coNNectoNtTeQ oo
RS-232C SERIAL MMC—IV print board ,_ Host computer (example)
PORT I
JD5F, JD5G |
(PCR-EV20MDT) | (DBM-25S)
I
1| RD 11| sD | 1| FG "
2| ov 12| ov | 2| sb 15
3| DR 13| ER I 3| RD 16
4| ov 14| oV Z| E 4| RS e
5/cs  [15/Rs A /7 5/cs o
6| oV 16/ ov fao 20155I 6|DR [ g
71CD 17 (Connector 715G 20| ER
8| ov 18 Fl—20-cv | 8| cD ”
9 |RI 19] (+24V) (Case) | 9 o Rl
10| (+24V)| 20 I 10 -
() : Signals for using I 11 24
FANUC 1/O devices I 12
| " 25
I
| _ Y ——

NOTE
1 The above figure shows an example of the host computer

interface. A cable should be fabricated to suit the interface
of the unit to be connected.

2 The +24V pins of the interface on the MMC—IV printed circuit
board, shown in the above figure, can only be used for
FANUC 1/O devices. Do not attempt to connect any other
devices. At any one time, only one FANUC 1I/O device can
be connected to a CNC control unit.

3 When a FANUC punch panel is being connected, any unit
which uses the RI signal (such as a modem) cannot be
used.
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1) Concept of signal connection

® When CS, DR, and CD are not used (Connect CS to RS, and DR and
CDto ER))

MMC—IV Host computer etc.
Print board side
- sp sp <
—} RrD RD D
|> | When CSis not used, | <]
RS jumper CS and RS. RS

<+ cs— — cs -

> ER When DR is not used, ErR <}

jumper DR and ER.

~F DR — DR -

When CD is not used,

—<} cp jumper CD and ER. cD >
(SIGNAL SG SG
GROUND)

(FRAME FG FG
GROUND)

e \When all signals are used (for a modem, etc.)

MMC-IV Modem etc.

Print board side
4> sp sp <}
—<}+ rD RD >—
<> Rs >< rs <}
—F cs cs -
- ER Er <}
—}F bR DR >
~ co cp <

(SIGNAL  SG SG

GROUND)

(FRAME FG FG

GROUND)

NOTE

When connecting any unit which requires a straight cable
for connection (such as a commercially available modem)
to MMC-IV, the signal correspondence differs from the
above. In such a case, connect between each pair of
signals having the same name.
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13.4

CONNECTING

A PORTABLE-TYPE
3.5" FLOPPY DISK

UNIT
Control unit
| s | [ o 1
i |[h| |@
Tns - v =
External power supply R 8557 e 5887,
100VAC ;"’: : L s,
3 2= i
o — _ ey
FDD || m =
JD8 0
| | Fe
4
— =] 2
g [Hm e T |t
I | s N |
sy = J| (sl ]
o 1 h o 5 —
— — s
= ]
0 |||o ) 3
I I . s
J e -
i e —
. . el | e
0 0 £ @ - | @Ju’
Fanuc | = | [ | = [ﬂ = J[@
|- 7 I | I I | |

— 288 —




B-62703EN/03 13. CONNECTING PERIPHERAL UNITS TO THE MMC-IV

MMC—IV print board Portable type 3.5

floppy disc unit
JD8 JD8
(PCR-E50LMDET) (PCR- E50LMDET)
1 [*DSKCH| 26| HDSEL 1 [*DSKCH| 26| HDSEL
2 ov 27 ov 2 oV 27 oV
3 |*WPRT | 28| *TRKO 3 [*WPRT | 28| *TRKO
4 oV 29 ov 4 ov 29 oV
5 *WDATA| 30| *STEP 5 *WDATA| 30| *STEP
6 oV 31 ov 6 ov 31 ov
7 | *MENO | 32| *INDEX 7 | *MENO | 32| *INDEX
8 ov 33 ov 8 ov 33 oV
9| *DS0 | 34| *INUSE 9| *DS0O | 34| *INUSE
10 OV 35 ov 10 OV 35 ov
11[*RDATA | 36| *DS1 11[*RDATA | 36| *DS1
12| ov |37] ov z|' 'E 12| ov |37 ov
13| *WE | 38/ DENSEL 13| *WE | 38/ DENSEL
14 OV 39 ov * / 14| 0OV 39 oV
15 *DIR | 40 HONDA TSUSHIN 15| *DIR |40
16| OV |41 OV PCR-E50FS (Connector)| | 16| 0V 41| 0OV
17 42 oV For soldering wires of 17 42 oV
s ov lasl ov || eomoate e ov las o
19| OV [44] 0OV For crimping separate | [19] 0V [44] 0OV
20 OV [45] oV wires of #28AWG 20| OV [45] oV
21| (+5v) | 46 oV PCR-E50LA(OLA(Case)) 21 46 oV
22| (+5V) | 47| (+5V) 22 47
23| (+5V) | 48| (+5V) 23 48
24 49 24 49
25 50 25 50

NOTE

The +5V pins of the interface on the MMC-IV printed circuit
board, shown in the above figure, cannot be used for a
portable—type 3.5" floppy disk unit.
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Cable connection

*DSKCH ; :_ /\\ _: ;
ov i i
e e

ov -
T ——
o ] A I
*MENO | / \ |
ov i —
Dso & //\ 9
oV 10 | (10
“RDATA 11| A |11
ov 121 / \ [ 12
WE 18 : //\ : 13
oy |14 I I 14
DR [15 //\\ s
ov (16 16
HDSEL 25— A |20
R AN o
“TRKO 28| A |28
ov =29 1 /\ |29
sTEP |30 : A : 30
ov |21 / \ —31
AINDEX |32 A 32
oV 33 I /\ I 33
INUSE 34 /s a4
oy L35 | / \ |35
NS < A | 36
ov |37 : / \ : 37
DENSEL (38— > 8
ov (39 / 39
oV 18 I I 18
ov (19 |19
ov 20 | |20
ov 41 | | 41
ov 42 | | 42
ov |42 i
ov {44 44
ov 45 4 {45
oV 46 | | 46

*DSKCH
ov
*WPRT
ov
*WDATA
ov
*MENO
ov
*DS0
ov
*RDATA
ov
*WE
ov
*DIR
ov
HDSEL
ov
*TRKO
ov
*STEP
ov
*INDEX
ov
*INUSE
ov
*DS1
ov
DENSEL
ov

ov

ov

ov

ov

ov

ov

ov

ov

ov

,—_I_

Ground
plate

2) Recommended cable material

(Cable kit for portable—type 3'‘Boppy disk unit)

A08B-0047-K822.100VAC power supply cables and signal cables

(each cable measuring 1.5 m)

NOTE
The cable length shall not exceed 1.5m.
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13.5
CONNECTION TO
CENTRON'CS MMC-IV print board | printer (example)
PARALLEL PORT oo :
(PCR-EV20MDT) |
I
1| STDO |11 *STB | 1| *STB |19 oV
2| STD1 |12 oV I 2| STDO |20 OV
3| STD2 |13 *AFD : 3| STD1 |21 OV
4| STD3 [14] oV 4| STD2 |22 OV
5| STD4 |15 *INIT Z|$ | .IZ 5| STD3 |23 0V
6| STD5 |16 OV | 6| STD4 |24 0V
7| STD6 |17 *SLIN Rc(g;rllzﬁgggr) 7| STD5 |25 0V
8| STD7 |18 *ACK RCR-V20L (Case) 8| STD6 |26/ 0V
9| PE |19*ERROR I 9| STD7 |27 0OV
10 SLCT |20l BUSY | 10 *ACK |28 0OV
: 11| BUSY |29 0OV
| 120 PE |30 OV
| 13 SLCT |31 *INIT
| 14 *AFD | 32/ *ERROR
| 15 33 oV
I 16 oV |34
I 17 FG |35
: 18 36 *SLIN
-
NOTE

1 The above figure shows an example of the printer interface.
Fabricate a cable to suit the interface of the unit to be
connected.

2 The above interface differs from the Centronics interface of
the FANUC MMC-II.
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Example cable connection (printer)

STDO

STD1

STD2

STD3

ov

STD4

STD5

STD6

STD7

ov

PE

*STB

SLCT

*AFD

*INIT

ov

*ACK

*SLIN

*ERROR

BUSY

o1 [

N S
: / \ 20
02 | A I
P / \ | 21
03 || A | 04
. / | 22
04 | | A : 05
12 .: /\ | 23
05 A i 06
| 7Y o
® . A o7
o / -
07 ]| A | o8
o / : 26
08 1 | A 09
1 o /\ I 7
| I
09 A | 12
! /\ L 30
1 : A | 01
P /\ | 19
10 T | /\\ : 13
|
13 ¢ | //\ : 14
I | 16
15 T I A : *
16 *: /\ L@ 28
18 | | A | ] 10
I
o / :
17 T A | 36
o / \ i
19 | A : 32
o / \ Lo
20 ]| A [ u
Y/
I

Shield

J: ————————— 17

Ground plate

Ground plate

STDO
ov
STD1
ov
STD2
ov
STD3
ov
STD4
ov
STD5
ov
STD6
ov
STD7
ov
PE
ov
*STB
ov
SLCT

*AFD
ov
*INIT
ov
*ACK

*SLIN

*ERROR
ov
BUSY
ov

FG

2) Recommended cable material
A66L—-0001-0285#25P. AWG28 X 25pair

NOTE

The cable length shall not exceed 1.5 m.
Note that some units may malfunction even when
connected with cables that do not exceed 1.5 m.
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13.6
CONNECTING AFULL
KEYBOARD OR

MOUSE
Control unit
[ o 1 [ o |
E| I[Hl |@
= =N
= Y )
S m
w1 !!
ki) Qe
- T i
= J | #
@
L s || =
“:f - |
K i ] | IRE:A |
KEYBé)Efé}ER S| J| [ | |
— | J| | e[ |
4 el e NE:5] |
] —
= &
e
aw ﬂll
-
@ N Chson =
D JFU ‘lﬂ”
) e =]
= o = >
I I v 1 I ¥ 1
O DO OO O 1

H_H
T TITIITIITT]
_IIIIII III III IIIII IIHI_I_H_l
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MMC-IV print board

JD32A
(mini—-DING)

5|cLock]| 6

ov |

4] +5v |

1] DATA | 2

JD32B
(mini—DING)

5| cLock] 6

[ 3] ov |

4]+sv |

1| DATA | 2

Full key board

Mouse

1) Recommended full key board

A86L-0001-0210.101type
A86L-0001-0211.106type

2) Recommended mouse

A86L-0001-0212.Standard PS/2 mouse

NOTE

The above interface and recommended units are used only
for application development and maintenance.
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:I q HIGH-SPEED SERIAL BUS (HSSB)
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14.1
OVERVIEW

The high—speed serial bus (HSSB) enables the high—speed transfer of
large amounts of data between a commercially available IBM PC or
compatible personal computer and a CNC, by connecting them via a
high—speed optical fiber. A FANUC intelligent terminal can be used in
place of the IBM—compatible personal computer. See Chapter 12 for
more information.

On the CNC, the HSSB interface board is installed in a minislot. On the
personal computer, an appropriate interface board is installed. The
FANUC intelligent terminal can be connected directly to the HSSB.

The HSSB can be used with a Series 210 system, but not with a Series 21
system.
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14.2
CAUTIONS

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, MS-DOS (version 6.2 or later) or
Windows (version 3.1 or later) must have been installed on the personal
computer.

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 IBMis aregistered trademark of IBM Corp. of the US.

2 MS-DOS and Windows 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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14.3
CONNECTION
DIAGRAM
Control unit PC/AT compatible personal computer
L o
l l
g
D MAIN I:_1 L 0 E @
= =
BAT?RV D F’ :IL 1 ‘
s —
0 5| Il | %
| || |
il | \ |
= [k \
I JE—U A A T T T
JSCFQA‘.Ei
wmell ] High—speed
wel serial bus Personal computer interface card
wel (installed in an ISA slot)
i ) fj

g

COP 7/

See Chapter 15 for details of the intelligent terminal.
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14.4

PERSONAL CAUTION

COMPUTER 1 The machine tool builder or end user is required to procure
SPECIFICATION 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.

(1) The personal computer interface board complies with the ISA
standard. It can be used in the PC/AT and compatibles. (The CPU of
the personal computer must be a 386 or better. The interface board
does not work with a 286 CPU.)

(2) The following address space is used to control the high—speed serial
bus. This space cannot be used by other functions or extension boards.
® \When using personal computer interface board type 1

D00000Nh to EFFFFFh in the ISA memory space

NOTE
When using personal computer interface board type 1,

restrict the amount of personal computer main memory to
within 12 MB.

® \When using personal computer interface board type 2

Sixteen bytes, the base of which is an address selected from the
ISA 1/O space using the jumper switch described in Sec. 14.6.

(3) The connections between the selected personal computer and CNC
controller should be tested before they are used for actual production.

(4) The personal computer interface boards require +5 V at 1 A.
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14.5 (1) Personal computer interface boards
INSTALLATION The same environmental conditions as those for the installation of the
ENVIRONMENT personal computer must be satisfied.

(2) CNC interface board

The same environmental conditions as those for the installation of the
CNC must be satisfied.
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14.6
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) When using an interface board of type 2 on the personal computer, set
the I/O addresses before installing the board. Set I/O base addresses
which do not overlap the 1/0O address areas exclusively used by the
personal computer and ISA expansion board. (See the figure below.)

(2)Remove the blank panel from the expansion slot of the personal
computer.

(3) Insert the interface board. Ensure that it has been completely inserted
into the ISA connector.

(4) Fix the metal brackets with screws.

CAUTION
Do NOT touch the edge terminals (the contacts that engage
with a mating connector) of the interface board.

Bit bl b2 b3 b4

Set value 0O 0 1 o0
(binary)

Setting for general edition 01A

Hexadecimal 2
value

Personal computer
interface board 2

* |f the base address is LMNOh, the interface board can use LMNOh to LMNFh.

L N Z
' (0to Fh) ‘
Example Binar)'/—to—hexadecimal
X conversion
" b1234 5
. . The 1/O base address of the
(LJ[TTTT] [ITTT][TTTT] 2 | interface board is:
! (Side view) ' LMNO h*

) Factory—set as follows:

I L =0
- M =2
N =8

Setting for general edition 02A and later

I/O base address setting

(for personal computer interface board type 2 only)
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1) Personal computer interface boar

14.7 (1) I interface board

HANDLING (A) Electrostatic interference

PRECAUTIONS The personal computer interface board is shipped in an anti—static

bag. To store or transport the interface board, always place it in
the anti—static bag. Before removing the interface board from the
anti—static bag, ground your body.

(B) Protection of card edge terminals
When handling the personal computer interface board, do NOT
touch its card edge terminals (the gold—plated contacts which
engage with a mating connector). If you accidentally touch any
card edge terminal, wipe it gently with clean or ethyl
alcohol-dipped tissue paper or absorbent cotton. Do not use any
organic solvent other than ethyl alcohol.

(2) Optical connector and fiber cable
See Appendix D.
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14.8
RECOMMENDED
CABLES

Personal computer

CNC interface card interface card
Optical fiber cable

cor7| | [ (][] copr

Compatible cables (optical fiber cables, used for interconnections)
AA66L—6001-0021#L5R003 : Cable length=5m
AA66L—-6001-0021#L20R03 : Cable length =20 m
AA66L—6001-0022#L50R03 : Cable length = 50 m

NOTE
1 The optical fiber cables for the FANUC I/O Link cannot be

used with the HSSB.

2 Optical fiber cables cannot be cut or connected without
specialized equipment, usually not available to machine
tool builders. Therefore, use only the cables listed above.
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:I ! FANUC INTELLIGENT TERMINAL
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15.1 The FANUC intelligent terminal is a panel computer that is compatible
with the IBM PC. It can be combined with a Series 21 system via a

OVERVIEW high—speed optical fiber (high—speed serial bus) to configure a Series 210
system.
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15.2 The FANUC intelligent terminal must be used with MS-DOS and the
CAUTIONS software shipped with the intelligent terminal. The copyright for this
software is owned by Microsoft Corp. of the US, Chips and Technologies
Corp. of the US, IBM Corp. of the US, Matsushita Electric Industrial, and
FANUC.
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 the copyright owner.
The software mentioned above and the related manuals are not available
separately. They are provided only with the intelligent terminal.
The software mentioned above and the related manuals can be used only
after the user agrees to the terms of the license shipped with the intelligent
terminal.
Note that the act of switching on the intelligent terminal is construed as
agreeing to the terms of the license mentioned above.

NOTE
1 IBMis aregistered trademark of IBM Corp. of the US.

2 MS-DOSis aregistered trademark 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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15.3
CONNECTION
Control unit Intelligent terminal unit
[ o | - -
l I
g
Ll =1
= o —
E ]
,,,,,,, @ |
| FE COP7 |
1 [|IMD L
g g—
%JAQ
! i’:::"} } } — 1 MDI cable
;;;m‘ ‘ ‘ = i Soft key
| ‘ ‘ ‘ cK | CKO cable
000000000
]y OO0 000U
el High-speed 00000000 d
2 serial bus 00020000
s OO0000000
i 010n 0000
! D) 0-0- 0000
| [

MDI unit for Series 210
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15.4
OVERALL
CONNECTION
DIAGRAM

CNC control unit

[} : Optical link module cable
: AMP (dynamic)
: AMP (6—pin mini—DIN)

Power supply unit

HSSB interface board

HssB(COP7) [ F——

[J— : Honda Tsushin (20—pin PCR)
Other printed_circuit [ : Yamaichi (-34—p|n f.Iat cable)
board MDI@JA2) ] [J— l— : AMP (4—pin El series)
[J— : others
Separate MDI
(enk) [] [—
(enk2) [] [J—
Intelligent terminal
Soft key
Power (+24 VDC)
HSsSB (coP7)[ | F—
+24v (cps) 5 B
*
Typewriter—style
o5 | KEYBOARD (CD32) [1 3 - Kevboard
O
LCD
panel Connector *
panel 0 3 Mouse
RS-232C channel 1
R232-1 (JD33) | ] [} [ 1 [| vodevice |] [F— Power
RS—-232C channel 2
R232-2 (3D34) | ] [] [| [ vodevice [][}— Power
|
*
CENTRO (JD9) ]D [ Printer :| D— Power
*
FDD SIGNAL (cD34) [[] [] Tl Floppy
disk
FDD POWER (cN2) [l ! drive
Battery (BAT1) :| I:,‘ Battery

ISA ISA expansion
expansion board ISA expansion (optional)

backplane | ISA expansion
board

* These devices can be used only for applications development. They
cannot be assembled into a system.

See Chapter 2 for details of other connections.
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15.5
SPECIFICATION

155.1
Installation
Environment

When using the intelligent terminal, ensure that the following
environmental conditions are satisfied by the cabinet that contains the

intelligent terminal.

Ambient temperature

Operating : 5to 45°C *1)
Storage : —20to 60°C

Temperature drift

20°C/hour (maximum)

Ambient relative humidity

Usually : 10to 75% RH (non—condensing)
Short term (within one month) : 10 to 90% RH
(non—condensing)

Vibration Operating : 0.5 G or less (*2)
Storage : 1.0Gorless
Atmosphere Shall be encased in a tightly closed cabinet.

*1 Operating ambient temperature

A thermal sensor in the intelligent terminal is used to monitor whether
the ambient temperature falls within the prescribed range. (The status
is indicated by the LEDs of the high—speed serial bus interface board
in the CNC.)

1) If the ambient temperature falls outside the specified range when
the intelligent terminal is switched on, it stops automatically and
nothing is displayed on the screen. The error status is indicated by
the LEDs mentioned above. When the ambient temperature moves
to within the specified range, the system (including the intelligent
terminal) starts up automatically.

2) If the ambient temperature moves out of the specified range after

the system has started, an error is reported when the hard disk is
accessed.

*2 Vibration

The intelligent terminal and built—in hard disk may vibrate at arbitrary
frequencies. After installing the intelligent terminal on the machine,
ensure that it cannot vibrate. If an ISA expansion board is installed,
the maximum allowable vibration may be lower than that listed above,
depending on the specification.

CAUTION

Even in the specified operating environment, records on the
hard disk may be damaged or destroyed due to operator
errors or malfunctions. Switching off the power while the
hard disk is being accessed is extremely likely to damage
the data on the disk. Do NOT switch off the power while the
hard disk is being accessed. To guard against such an
accident, make regular backups of important data on the
disk.

Note that some development and maintenance options may require
stricter environmental conditions than those listed above.
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15.5.2 (1) Input power

Power Supply (a) Requirements
Specifications To use the intelligent terminal, prepare a power supply that satisfies

the following requirements.

Input voltage +24 VDC £ 10%

When no ISA expansion is installed 2 A (maximum)

Input current

When an ISA expansion is installed 3 A (maximum)

NOTE
The use of the FANUC 1/O device requires an additional 1

A capacity.

(b) Timing
The power for the intelligent terminal should be switched on and
off within +£2100 ms of the CNC power being switched on and off.
(2) Supply power
The power supply capacity of the intelligent terminal is as listed
below. When connecting a peripheral unit, confirm its current
requirements.

Supply voltage Peripheral device Current (maximum)
+12V ISA, 400mA
FDD (CN2)
+5V FDD (CN2), 1000mA
keyboard (CD32, JD33),
mouse (JD33)
ISA 3500mA
-12v ISA 180mA
-5V ISA 74mA
(3) Heat dissipation
25 W (during normal operation)
NOTE

The heat dissipation increases with the addition of a
peripheral device or ISA expansion board.
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15.6 When installing the intelligent terminal, provide the space shown below.
INSTALLATION A: This space is used to lead in cables. The size of section A in the
SPACE diagram below should be appropriate for the cables to be installed.

B: This space is provided to enable replacement of the batteries
without removing the intelligent terminal from the panel. Battery
replacement must be possible from the rear of the intelligent

terminal.
C: This space is required for the radiating fan of the intelligent
terminal.
15.6.1
When No ISA
Expansion is Installed
Side view Rear view
Control printed—circuit board Batte\ry 80
7 & ﬂ
B —
\ \
\ | O
Front 100
__________________ 7\
290 !
(Unit: mm)
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15.6.2
When an ISA
Expansion is Installed

Side view Rear view

ISA expansion board Battery

C

Front 100

IMMmmmmo o

,_
'
'

-
[$)]
o
>

(Unit: mm)
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15.7

PERIPHERAL
DEVICES AND THEIR
CONNECTIONS

15.7.1

Connector Layout
Diagram

Rear view

CP5 COP7 CD32

J
D
9
e ][] |

J
D
3
3

I rwow

Marking  Function

CP5 Main power input

CD34 Floppy disk drive signal

CN2 Floppy disk drive power output
COP7 High—speed serial bus

4.3 Soft key
4.4 (connected

I R
N
ol

CD32 Typewriter—style keyboard ) to separate
JD9 Parallel port 4.6 MDI)
JD34 Serial port 2 4.7
JD33 Serial port 1 4.8
(typewriter—style keyboard, 4.9
mouse)
NOTE
1 Connect the typewriter—style keyboard to either CD32 or
JD33.
2 This diagram applies when there is ho ISA expansion unit.
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15.7.2

Main Power Input
Intelligent terminal

CP5

124V

2] 0V :II:% +24 VDC input
3

AMP
2-178288-3 (CASE)
1-175218-5 (CONTACT)

1) Cable connection

1
+24V +24V
2
ov ov

2) Recommended wires for cables
Use wires of 30/0.18 (0.75 nfnor larger.

NOTE
Route this power supply cable well away from the signal

lines connected to the intelligent terminal.
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15.7.3

Floppy Disk Drive
(Signal and Power)

Intelligent terminal

3.5" floppy disk drive A

CD34
1 ov 2 |DENSEL 1 ov 2 |DENSEL
3 ov 4 3 ov 4
5 ov 6 5 ov 6
7 ov 8 | *INDEX 7 ov 8 | *INDEX
9 ov 10 *MTO 9 ov 10 *MTO
11 ov 12 *DS1 11 ov 12 *DS1
13 ov 14 *DS0 13 ov 14 *DS0
15 ov 16 *MT1 15 ov 16 *MT1
17 ov 18 *DIR 17 ov 18 *DIR
19 ov 20 | *STEP 19 ov 20 | *STEP
21 ov 22 | *WDATA 21 ov 22 | *WDATA
23 ov 24 *WE 23 ov 24 *WE
25 ov 26 | *TRKO 25 ov 26 | *TRKO
27 ov 28 | *WPRT 27 ov 28 | *WPRT
29 ov 30 | *RDATA Yamaichi Denki IDC type 29 ov 30 | *RDATA
31 ov 32 | HDSEL FAS-34-17 31 ov 32 | HDSEL
33 ov 34 |*DSKCH 33 ov 34 |*DSKCH
CcN2 1 +12V 1 +12V
éZDSDE 2 o | [] q /D ] 2 o
I, o 5T o
4 +5V AMP 4—pin El series 4 +5V
Housing 171822—4
Contact 170262,170263

NOTE
1 Thisisthe standard interface for IBM PC compatibles. Note

the following:

1) Only two modes (720-Kbyte mode and 1.44—Mbyte
mode) can be used.

2) DENSEL is fixed to low level.

3) Not all commercial floppy disk drives require both +12
and +5 VDC. When using a floppy disk drive operating
on +12 VDC, pay close attention to the power supply
capacity.

2 Some commercial floppy disk drives are incompatible with
the intelligent terminal. Not all of their operations can be
guaranteed with the intelligent terminal. The machine tool
builder is requested to confirm the compatibility of each
device to be used. Note also that most commercial floppy
disk drives are neither dust— nor waterproof.

3 The drive interface shown above is only an example. When
designing a cable, observe the requirements of the drive
interface being used.
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1) Floppy disk drive cable connection

Intelligent terminal Drive B Drive A
1 —} 1
Ll 9 Ll
9 = 9
10 - 16
11 - 15
12 - 14
13 -= 13
14 -= 12
15 - 11
16 -= 10
17 . 17
' 34 '
34 —— 34

This is the standard IBM PC interface. Pins 10 and 16 of a
commercially available connection cable for this interface are crossed
between the intelligent terminal (personal computer) and drive A, as
shown above. When using this cable, set the drive number set pin on
drive A to 1 (second drive).

15.7.4

High—speed Serial Bus

(HSSB) HSSB interface board
(on the CNC side) Intelligent terminal

Optical fiber cable

corr [ =171 corr

(1) Recommended cables (optical fiber cables)

A66L-6001-0021#L5R003: Cable length =5 m
A66L-6001-0021#L20R03: Cable length =20 m
A66L—-6001-0022#L50R03: Cable length =50 m
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15.7.5
Typewriter—style
Keyboard Intelligent terminal

CD32 Typewriter—style keyboard

(mini—DING)

6] ['5 [KerocK] |/|:||:||:||:||:||:||:||:||:||:| oog

[a] +5v | 3] ov | D
[2] [ 1 [KDATA]
NOTE

1 The signals for the typewriter—style keyboard are also
connected to serial port 1 (JD33), as described later.
Therefore, the typewriter—style keyboard should be
connected to either CD32, shown above, or serial port 1
(JD33).

2 Some commercial typewriter—style keyboards are
incompatible with the intelligent terminal. Not all of their
operations can be guaranteed with the intelligent terminal.
The machine tool builder is requested to confirm the
compatibility of each device to be used. Note also that most
commercial typewriter—style keyboards are neither dust—
nor waterproof.

1) Recommended typewriter—style keyboards

A86L-0001-0210: Type 101
A86L-0001-0211: Type 106

NOTE
The use of this interface and typewriter—style keyboards

should be restricted to development and maintenance.
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15.7.6
Centronics Parallel
Port Intelligent terminal : Ex.) Printer
JD9 i
(PCR-EV20MDT) !
1] sTDO [11] *STB - 1] *sTB [19] oV
2| sTD1 |12] oV i 2| sTDO |20 oV
3| sTD2 |13] *AFD : 3| sTD1 |21] ov
4| sTD3 [14] OV T—] 4] sTD2 [22] oV
5| STD4 |15] *INIT ] 1 [ 5| STD3 23] OV
6| STD5 |16] oV Z 6| STD4 |24 ov
7| sTD6 |17| *SLIN ; 7| stD5 |25 OV
8| sTD7 |18] *ACK - 8| STD6 |26] oV
9| PE |19|*ERROR Z 9| stD7 |27] OV
10| SLCT |20| BUSY ! 10| *ack |28] ov
! 11| BUSY |29] oV
. 12| PE [30] ov
: 13 sLcT [31] *INIT
; 14| *AFD |32[*ERROR
| 15 33] ov
Z 16| ov |34
X 17| FG |35
: 18 36| *SLIN
NOTE

1 The printer interface shown above is only an example.
When designing a cable, observe the requirements of the
interface actually being used.

2 Some commercial printers and other external devices are
incompatible with the intelligent terminal. Not all of their
operations can be guaranteed with the intelligent terminal.
The machine tool builder is requested to confirm the
compatibility of each device to be used. Note also that most
commercial external devices are neither dust— nor
waterproof.
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15.7.7
Serial Port 2

Intelligent terminal

JD34 !
(PCR-EV20MDT) ! (DBM-25S)
1| RD [11] sD | 1] FG b
2 ov [12] ov ‘ 2] sb =
3 DR 13 ER : 3 RD T
4 ov 14 ov . I:I 4 RS
5] CcS |15] RS i : [ 5| CsS i;
6 16| (RSV1) ! 6] DR 5
7] cb [17] (RSV2) | AECE s
8 18 . 8] cb I
9 Rl [19] (+24v) ! 9 i
10| (+24Vv) |20 - 10 =
(' ): Used with FANUC ) 11 >4

I/O device X 12 o5

' 13
CAUTION

Pins 16 and 17 are reserved for a specific purpose. Do not
attempt to connect them for your own purposes.

NOTE

1 The host computer interface shown above is only an
example. When designing a cable, observe the
requirements of the interface actually being used.

2 The +24V supply of the intelligent terminal interface, shown
above, is provided specifically fora FANUC 1/O device (such
as FANUC cassette or FANUC Handy File). Do not attempt
to use it for your own purposes. Do not connect more than
one such I/0 device to a single CNC control unit or intelligent
terminal. If more than one is connected, their total power
requirement may exceed the +24V power capacity.
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15.7.8
Serial Port 1

This connector accommodates mouse and full keyboard ports as well as
RS—-232-C serial port 1. For full keyboard signals, this connector has the
same arrangement as the dedicated connector, CD32. Therefore, a full
keyboard can be connected using either this connector or CD32. The
mouse is connected to this connector via a connector panel, shown below.

Intelligent terminal Connector panel (example)
JD33 Serial port 1
(PCR-EV20MDT) (D-Sub25)

1 RD 11 SD 1 FG 1
2 ov 12 ov 2 SD 5
3 DR 13 ER 3 RD 16
4 ov 14 ov 4 RS
5 CS 15 RS :I I: 5 CS i;
6 [MCLOCK]| 16 |KCLOCK 6 DR 9
7 CD 17| KDATA 7 SG 20 ER
8 | MDATA |18 +5V 8 CD o1
9 Rl [19] (+24v) 9 AR
10| (+24V) |20| +5Vv 10 >3
() : Used for a FANUC 1 o
1/O device. 12
25
13

Typewriter—style keyboard

(mini—DING)
6 | | 5 [KCLOCK]
[4] +5v ] 3] ov |
2 | | 1 | KDATA |

Mouse (mini—-DING)

6 | | 5 [MCLOCK]
[4] +5v ] 3] ov |
2 | | 1| MDATA |

CAUTION
1 The +24V supply of the intelligent terminal interface, shown

on the previous page, is provided specifically for a FANUC
I/0O device (such as FANUC cassette or FANUC Handy File).
Do not attempt to use it for your own purposes. Do not
connect more than one such I/O device to a single CNC
control unit or intelligent terminal. If more than one is
connected, their total power requirement may exceed the
+24V power capacity.

2 Some commercial full keyboards and mice are incompatible
with the intelligent terminal. Not all of their operations can
be guaranteed with the intelligent terminal. The machine
tool builder is requested to confirm the compatibility of each
device to be used. Note also that most commercial full
keyboards and mice are neither dust— nor waterproof.
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15. FANUC INTELLIGENT TERMINAL

1) Cable connection (example)

1 ﬁ 02 Z
Intelligent :B 01 : 03 ;B Connector
terminal 15 \ 04 panel
RS . RS .
05 1 05 1
Cs CSs
03 ! 06 !
DR DR -
13 ‘ 20 .
ER , ER \
07 , 08 .
CD CcD
o L09 ' 22| o ;
ov |92 12 Z 2; SG I
Z _— | FG .
' Frame ground !
KDATA ig ; gé KDATA
KCLOCK : KCLOCK '
14 ! 03 !
OVITis - oa | OV |
+5V . +5V .
MDATA 82 ; gé MDATA
MCLOCK . MCLOCK .
04 . 03 .
V0 ' oa | OV '
+5V ) +5V :
2) Recommended wires for the cable
AG6L—0001-0284#10P . ... 10 pairs of 0.08 Awires

NOTE
Restrict the cable length to within 0.5 m. Some devices may
not operate normally even within this limit. Note that the
conventional CNC punch panel cannot be used with this
interface.

3) Recommended full keyboards and mice
A86L-0001-0210. ... Type 101 full keyboard
A86L-0001-0211. ... Type 106 full keyboard
A86L-0001-0212. ... Standard PS/2 mouse

NOTE
The use of this interface and the recommended devices
should be restricted to development and maintenance.
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15.7.9
Soft Keys

Intelligent terminal

w [] enk2

Separate MDI unit

500mm

1) Cable length: 500 mm

2) Separate MDI units
MDI units usable with the FS210

MDI key

Type

Model

Separate full MDI unit

English—language legends

Horizontal type

210-MB A02B-0218-C120#MR

Symbolic legends

Horizontal type

210-MB A02B-0218-C120#MS

English-language legends

Horizontal type

210-TB A02B-0218-C120#TR

Symbolic legends

Horizontal type

210-TB A02B-0218-C120#TS

English—language legends

Vertical type

210-MB A02B-0218-C121#MR

Symbolic legends

Vertical type

210-MB A02B-0218-C121#MS

English—language legends

Vertical type

210-TB A02B-0218—-C121#TR

Symbolic legends

Vertical type

210-TB A02B-0218-C121#TS
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15.8
ISA EXPANSION
BOARDS

15.8.1
Installation Method

(1) Usable boards
Two of the ISA expansion boards shown below can be used with the
intelligent terminal.

Between 79 mm and 113 mm D —
(If this range is not satisfied, it is
impossible to clamp the board

with the metal vibration isolator.)

On the rear surface, components
should be no more than 3.81 mm high.

-
| I—

n the front surface, components
should be no more than 13.34 mm high.
Portion clamped by the
metal vibration isolator

170 mm or less

Unit: mm

NOTE
FANUC does not guarantee the operation of commercial

ISA expansion boards, and cannot provide maintenance for
such boards.

(2) ISA expansion board installation procedure
(See the diagram on the following page.)

1 Remove the metal vibration isolator.

2 Insert the board fully into its connector.
3 Tighten the board retaining screw.
4

Tighten the screw while pressing the metal vibration isolator
against the board.

When installing more than one ISA expansion board, the board in slot
A must be shorter than that in slot B. Otherwise, the boards cannot be
clamped by the metal vibration isolator.

— 323 —



15. FANUC INTELLIGENT TERMINAL

B—62703EN/03

Metal vibration isolator B

Screw hole B

Screw hole A

Slot A

Metal vibration isolator A

Fig.15.8.1 Installing the ISA expansion board
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15.8.2 (1) Address map

Handling Precautions ® The memory space between DO0000h and FFFFFFh is used for the
intelligent terminal. It cannot be used for the ISA board. The
assignment of all other areas is the same as that for IBM—PC
compatibles.

® The assignment of the I/O address space for the intelligent terminal
is the same as that for IBM—-PC compatibles. The intelligent
terminal does not use any special areas.

® Three ports, COM1, COM2, and parallel port 3, are set at set—up.
(Refer to the Series 21/210 Maintenance Manual (B—62705EN) for
details.)

(2) Interrupt and DMA requests
® The intelligent terminal uses the following IRQ signals:

IRQ1 : Keyboard

IRQ3 : COM2

IRQ4 : COM1

IRQ6 : Floppy disk drive

IRQ7 : Parallel port

IRQ12 : Mouse

IRQ14 : Built—in hard disk drive

IRQS3, IRQ4, and IRQ7 can be re—set at BIOS set—up.
e The intelligent terminal uses the following DRQ signal:
DRQ2 : Floppy disk drive
(3) Maximum current
See Subsec. 15.5.2 for details of the maximum current.

(4) Cable lead—in direction
See Sec. 15.6 for details of the direction in which the cables should be
led in.

(5) ISA expansion board installation environment
Refer to the applicable ISA board expansion specification for details
of the ISA expansion board installation environment. If the ISA
expansion board specification is stricter than the environmental
conditions described in Subsec. 15.5.1, the ISA expansion board
conditions are applied to the entire CNC control unit environment.
(6) Others
In addition to the items stated in the cautions above, the following
cases impede normal operation.
e \When an ISA bus signal is pulled up or down
® When the ISA bus refresh cycle is used

More conditions may be added.
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A. EXTERNAL DIMENSIONS OF EACH UNIT

EXTERNAL DIMENSIONS OF EACH UNIT

Name Specification Fig., No.
A02B-0210-B501
Basic unit (2—slot) A02B-0210-B511 Fig. Ul
A02B-0218-B502
Basic unit (3—slot) A02B-0218-B505 Fig. U2
Basic unit (4—slot) for 210-MB A02B—-0218-B524 Fig. U3
21 1B English display MDI | AO2B—0210-CO41#TA
) - Symbol display MDI | AO2B—0210—-C041#TAS ]
9" monochrome CRT/MDI (small size) - - Fig. U4
21 MB English display MDI | AO2B—0210—-C041#MA
- Symbol display MDI | AO2B—0210—-C041#MAS
9" monochrome CRT (separate type) A02B-0210-C111 Fig. U5
9" monochrome PDP (separate type) A02B—-0200-C100 Fig. U6
7.2" STN monochrome LCD (separate type) A02B-0200-C081 Fig. U7
8.4" TFT color LCD (separate type) A02B-0218-C050 Fig. U8
9.5" STN monochrome LCD (separate type) A02B—-0200-C115 Fig. U9
21 1B English display MDI | AO2B—0210-C120#TA
_ - Symbol display MDI | AO2B-0210-C1204TAS | _
Separate MDI (small size) - - Fig. U10
Dy MB English display MDI | AO2B—0210-C120#MA
- Symbol display MDI | A02B—0210—-C120#MAS
21 1B English display MDI | AO2B—0210-C122#TA
- Symbol display MDI | AO2B—0210-C122#TAS ]
Separate MDI (full key) - - Fig. U1l
21 MB English display MDI | AO2B—0210—-C122#MA
- Symbol display MDI | AO2B-0210—-C122#MAS
210-TB English display MDI | A02B—0218-C120#TR
) - Symbol display MDI | AO2B—0218—-C120#TS )
Separate MDI (horizontal type, full key) - - Fig. U12
210-MB English display MDI | AO2B—0218—-C120#MR
- Symbol display MDI | AO2B—0218-C120#MS
210-TB English display MDI | A02B—-0218-C121#TR
) - Symbol display MDI | AO2B—0218-C121#TS ]
Separate MDI (vertical type, full key) - - Fig. U13
210-MB English display MDI | A0O2B—0218-C121#MR
- Symbol display MDI | A02B—0218-C121#MS
English display MDI | AO2B-0200-CO071#TBR
21/210-TB -
) Symbol display MDI | AO2B—0200-C071#TBS )
14" color CRT/MDI (horizontal type) - - Fig. U14
English display MDI | A0O2B—0200-C071#MBR
21/210-MB

Symbol display MDI

A02B-0200-C071#MBS
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Name Specification Fig., No.
English display MDI | AO2B—0200—-C072#TBR
21/210-TB -
) Symbol display MDI | AO2B—-0200-C0O72#TBS )
14" color CRT/MDI (vertical type) - - Fig. U15
English display MDI | AO2B—0200—-C072#MBR
21/210-MB -
Symbol display MDI | AO2B—0200-C072#MBS
English display MDI | A02B—0200-CO065#TBR
21/210-TB -
] Symbol display MDI | AO2B—-0200-C0O65#TBS ]
9.5" color TFT/MDI (horizontal type) - - Fig. U16
English display MDI | AO2B—0200—C065#MBR
21/210-MB -
Symbol display MDI | AO2B—0200—-C065#MBS
English display MDI | A02B—0200-C066#TBR
21/210-TB -
) Symbol display MDI | AO2B—-0200-C066#TBS ]
9.5" color TFT/MDI (vertical type) - - Fig. U17
English display MDI | AO2B—0200—-C066#MBR
21/210-MB -
Symbol display MDI | AO2B—0200—-C066#MBS
Al13B-0172-B001
i A13B-0172-B002
Wlthou_t ISA Fig. U18
extension A13B-0172-B021
A13B-0172-B022
Intelligent terminal
Al13B-0172-B101
A13B-0172-B102
With ISA extension Fig. U19
A13B-0172-B121
A13B-0172-B122
English A86L-0001-0210 Fig. U20
Full keyboard N
Japanese A86L-0001-0211 Fig. U21
Mouse A86L-0001-0212 Fig. U22
) . Type 1 A20B-8001-0300 Fig. U23
Interface board for high—speed serial bus (for PC) -
Type 2 A20B-8100-0100 Fig. U24
- 4000 rpm A86L-0027-0001#102 )
Position coder Fig. U25
6000 rpm A86L-0027-0001#002
Manual pulse generator A860-0202-T001 Fig. U26
A860-0202-T004
A860-0202-T005
A860-0202-T007 )
Pendant type manual pulse generator Fig. U27
A860-0202-T010
A860-0202-T012
A860-0202-T013
ABS battery case for separate type detector A06B—6050-K060 Fig. U28
Cable length : 1m A02B-0120-C181
Wide width type | Cable length : 2m A02B-0120-C182 Fig. U29
Cable length : 5m A02B-0120-C183
Punch panel
Cable length : 1m A02B-0120-C191
Narrow width type | Cable length : 2m A02B-0120-C192 Fig. U30
Cable length : 5m A02B-0120-C193
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Weight : 3.0kg

Fig.Ul Basic unit (2—slot)
Specification No. : A02B—0210-B501
A02B-0210-B511
A02B-0218-B502
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Weight : 4.5kg

Fig.U2 Basic unit (3—slot)
Specification No. : A02B-0218-B505
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S=1/1%8

I/0O board
Main board
Not used

380
360

Weight : 6.0kg

MMC-IV board

Fig.U3 Basic unit (4-slot) for 210-MB
Specification No. : A02B—0218-B524
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8-M3
Panel cut drawing

220 max

05

Weight : 4.1kg

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U4 9" monochrome CRT/MDI (small size)

Specification No. : AO2B—0210—-C041#TA (English display MDI)
A02B—0210-C041#TAS (Symbol display MDI)
A02B-0210-C041#MA (English display MDI)
A02B-0210-C041#MAS (Symbol display MDI)
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‘—\ l—‘ Panel cut drawing
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Weight : 3.5kg

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U5 9" monochrome CRT (separate type)
Speification No. : A02B-0210-C111
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Screw (M4) for grounding

Connector for power supply

Panel cut dimensions is the
same as 9" separate CRT unit
(monochrome)

Connector for CRT video signal

Weight : 2.1kg

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U6

9" monochrome PDP (separate type)

Specification No. : AO2B-0200-C100
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260 Panel cut drawing
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At the rear of the metal plate of the panel, the area within 8 mm Weight : 1.3kg

of the perimeter is left unpainted

Fig.U7 7.2" STN monochrome LCD (separate type)
Specification No. : A02B-0200-C081
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At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U8 8.4" TFT color LCD (separate type)
Specification No. : A20B-0218-C050
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At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U9 9.5" STN monochrome LCD (separate type)
Specification No. : AO2B—0200-C115
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Panel cut drawing
Weight : 0.6kg

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U10 Separate MDI (small size)
Specification No. : A02B—-0210-C120#TA (English display MDI)
A02B-0210-C120#TAS (Symbol display MDI)
A02B—-0210—-C120#MA (English display MDI)
A02B-0210-C120#MAS (Symbol display MDI)
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Weight : 0.8kg

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U11l Separate MDI (full key)
Specification No. : AO2B—0210—-C122#TA (English display MDI)
A02B-0210-C122#TAS (Symbol display MDI)
A02B-0210-C122#MA (English display MDI)
A02B-0210-C122#MAS (Symbol display MDI)
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8 mm of the perimeter is left unpainted

Fig.U12 Separate MDI (horizontal type, full key)
Specification No. : A02B—0218-C120#TR (English display MDI)
A02B—0218-C120#TS (Symbol display MDI)
A02B—-0218—-C120#MR (English display MDI)
A02B-0218-C120#MS (Symbol display MDI)
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274 Weight : 1.0kg
280

8 mm of the perimeter is left unpainted

Fig.U13 Separate MDI (vertical type, full key)

Specification No. : A02B-0218-C121#TR (English display MDI)
A02B-0218-C121#TS (Symbol display MDI)
A02B—0218-C121#MR (English display MDI)
A02B—-0218—-C121#MS (Symbol display MDI)
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An appropriate support ~ |
for the CRT/unit should
be provided.
Ventilation
opening
Unit support Weight : 21kg

(for reference)

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U14 14" color CRT/MDI (horizontal type)
Specification No. : A02B—0200-C071#TBR (English display MDI)
A02B-0200-CO71#TBS (Symbol display MDI)
A02B-0200-C071#MBR (English display MDI)
A02B-0200-C071#MBS (Symbol display MDI)
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Ventilation
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Unit support Weight : 21kg
(for reference)

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U15 14" color CRT/MDI (vertical type)

Specification No. : A02B-0120-C072#TBR (English display MDI)
A02B-0120-CO072#TBS (Symbol display MDI)
A02B—0120-C072#MBR (English display MDI)
A02B—-0120-C072#MBS (Symbol display MDI)
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Panel cut drawing

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U16 9.5" color TFT/MDI (horizontal type)

Specification No. : A02B—0200-C065#TBR (English display MDI)

A02B-0200—-C065#TBS (Symbol display MDI)
A02B-0200-C065#MBR (English display MDI)
A02B-0200-C065#MBS (Symbol display MDI)
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Panel cut drawing

At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Fig.U17 9.5" color TFT/MDI (Vertical type)
Specification No. : A02B—0200-C066#TBR (English display MDI)
A02B-0200-C066#TBS (Symbol display MDI)
A02B-0200-C066#MBR (English display MDI)
A02B-0200-C066#MBS (Symbol display MDI)
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At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Unit : mm

Fig.U18 Intelligent terminal (without ISA extension)
Specification No. : A13B-0172-B001
A13B-0172-B002
A13B-0172-B021
A13B-0172-B022
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At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted

Unit : mm

Fig.U19 Intelligent terminal (with ISA extension)
Specification No. : A13B-0172-B101

A13B-0172-B102

A13B-0172-B121

A13B-0172-B122

NOTE
The panel shall be cut in the same way as when no ISA

expansion is installed.
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Fig.U20 Full keyboard (English)
Specification No. : AB6L—-0001-0210

NOTE

This keyboard is not dust—proof. Its use should be limited to program development. It should

be used in an ambient temperature range of between 0°C and 40°C.
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Unit : mm

Fig.U21 Full keyboard (Japanese)
Specification No. : A86L-0001-0211

NOTE

This keyboard is not dust—proof. Its use should be limited to program development. It should

be used in an ambient temperature range of between 0°C and 40°C.
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Unit : mm

Fig.U22 Mouse
Specification No. : AB6L-0001-0212

NOTE
This mouse is not dust—proof. Its use should be limited to
program development. It should be used in an ambient
temperature range of between 0 °C and 40 °C. Itis provided
together with a 2.7 mm signal cable.
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Fig.U23 Interface board for high—speed serial bus (for PC) (type 1)
Specification No. : A20B-8001-0300

LO PARTS MOUNTING
° Unit : mm
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Fig.U24 Interface board for high—speed serial bus (for PC) (type 2)
Specification No. : A20B-8001-0100
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Note : Mechanical specifications of the position coder
are as follows :
(1) Input axis inertia
1.0x103kg-cm-sec? or less
(2) Input axis starting torque
100g-cm or less
(3) Input axis permissible loads
(4) Weight: 1kg or less

Radial Thrust
Operation | 1kg or less | 1kg or less
Idle 20kg or less |10kg or less

Attach a pulley directly to the position coder
shaft and drive the timing belt. Confirm that the
loads conform with the above allowable value.

Fig.U25 Position coder

Specification No. : A86L—0026—-0001#102 (Max. 4000rpm)
A86L—-0026—0001#002 (Max. 6000rpm)
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Fig.U26 Manual pulse generator
Specification No. : A860-0202-T001
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Fig.U27 Pendant type manual pulse generator
Specification No. : A860—-0202-T004 to T015
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Fig.U28 ABS battery case for separate type detector
Specification No. : AO6B—6050—K060

— 356 —



B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

<f
80 ‘ N Io
5 e £
& _’@Q
$ —
[———— Te)
Li 4 _—
TS iz
FT A
| |
| | .
1 | t
1 | Yol I
1t N t
| I ]
1 ! i
1 I E_
1 1
1 |
[
o (N ® —

>l
d

[Te) o
d a
20
Y
Y o
4-M3

Fig.U29 Punch panel (wide width type)
Specification No. : A02B—0120-C181 (Cable length : 1m)
A02B—-0120-C182 (Cable length : 2m)
A02B—-0120-C183 (Cable length : 5m)
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At the rear of the metal plate of the panel, the area within 8 mm of the perimeter is left unpainted
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Fig.U30 Punch panel (narrow width type)
Specification No. : A02B—0120-C191 (Cable length : 1m)
A02B—-0120-C192 (Cable length : 2m)
A02B-0120-C193 (Cable length : 5m)

— 358 —




B—62703EN/03

A. EXTERNAL DIMENSIONS OF EACH UNIT

Connectors

Name Specification Fig.Nos.
PCR connector (soldering type) PCR-E20FS Fig.Cl(a)
F140 connector Fl40-2015S Fig.C1(b)
Connector case (Honda Tushin PCR type) PCR-V20LA/PCR-V20LB Fig.C2(a)
Connector case (Hirose Electric PCR type) Fl-20-CV Fig.C2(b)
Connector case (Fujitsu FCN type) FCN-240C20-Y/S Fig.C2(c)
AMP connector 1 200VAC input AMP1-178128-3 Fig.C3(a)
AMP connector 2 ON/OFF of MCC AMP2-178128-3 Fig.C3(b)
AMP connector 3 +24V input of power supply unit AMP1-178288-3 Fig.C3(c)
AMP connector 4 +24V output of power supply unit 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 (female connector) Fig.C4(b)
Honda connector (male connector) Fig.C4(c)
Honda connector (terminal layout) Fig.C4(d)
Connector made by Burndy Japan (3 pins, black) SMS3PK-5 Fig.C5(a)
Connector made by Burndy Japan (3 pins, brawn) SMS3PN-5 Fig.C5(b)
Connector made by Burndy Japan (6 pins, brawn) SMS6PN-5 Fig.C5(c)
Connector for Hirose flat cable HIF3BB-50D-2.54R Fig.C6
Connector for Yamaich Electric flat cable NFP-10A-0122,-0124 Fig.C7
Punch panel connector for reader /puncher interface Fig.C8(a)
Locking plate for reader /puncher interface connector Fig.C8(b)
Contact for 9" PDP power supply cable SVH-21T-1.1 Fig.C9(a)
Housing for 9" PDP power supply cable VHR-2N Fig.C9(b)
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TYPE
USAGE
MATING
HOUSING

: HONDA PCR-E20FS(SOLDERING TYPE)
: GENERAL

: HONDA PCS-E20LA(METAL)

: HONDA PCS-E20L(PLASTIC)
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n % +1
A A | Display B
™~ _HONDA, ~
al ) e e
9 — I = | Ej
111 |
v L Fr ‘ﬂllfﬁlﬂ:ﬂ ofo

1.27—>—|<— B

_". I::IE::::IEZI t:ll::ll::ll::l .n_

—I‘l‘ F:ll::ll::ll::l l::ll::ll::ll::l J'I_
A B

PCR-E20FS 2165 [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

» 16.25 o | 15°
P 11.43 N
1.27
>
A Note
This connector does not
/ (( 10 9 8 7 6|5 4 3 2 1 D have contacts for positions
10| A WITTT T T T 1T T 1177 |\¢<\g 11,13,15,17, and 19.
01N AN I P I A e v <y o
V 20 19 18 17 16|15 14 131211
(| A
P 13.35 =
P 19.2 _
Tab for
shield
connection : _ 1
SN
< = _‘
A{ 4)
™
- =2 X
i ﬂl I A /“I |
™ A A ! '
0 3)
lﬁl OROJOROROIORORORORO) NS i \ (1)
ollloll|o|l|o]|ren Y
1 w .
- || T 2
< > vl 24|24
A A S i S
Section AA _é 20| 18| 16| 14 | 12
(Standard 1/10) T T M1 T T° T
- - See from the back (soldering side)
« 10| 8 6 4 2 \
9 7 5 3 1

Fig.C1 (b) FI40 connector
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A. EXTERNAL DIMENSIONS OF EACH UNIT

B—62703EN/03

TYPE : HONDA PCR-V20LA(for 6 dia. cable)
PCR-V20LB(for 8 dia. cable)
USAGE : GENERAL
9.5

37
TN
<C
()
!
T

30

11.4

1)

)

T H 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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B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

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

< 95531'20'3 > 11.5+0.3
(%)
y O e T
Y
D e ||
U p—
D (4) =
o)
2 5] =
5
o |
i
) [ 11
N~ —
- )
vl =
30+0.3 / \
< > () (1)

Fig.C2 (b) Connector case (HIROSE FI type)
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A. EXTERNAL DIMENSIONS OF EACH UNIT

B—62703EN/03

TYPE : FUJITSU FCN-240C20-Y/S(for 5.8 dia. cable)
USAGE . GENERAL

/N
o

114

()

37

30

< >

Cable clamp
Screw

Lock lever

Fig.C2 (c) Connector case (FUJITSU FCN type)
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B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

TYPE : AMP1-178128-3
Circuit No.
DIMENSION (25.5) >
Loe e ah \
a1 leal
O M =p A
S 2l ®
\i | o L‘_O|
il
‘ r Y
19.24
©
10.16—> < ©
5.08—p——t<¢ ) \4 )
= 1=
IEERE P Y ‘e
1]
@:_ﬁ\--.n'-%\--_—ISU —
) U Y \ A
(8| B .
ol < © ™~

Circuit No,

Fig.C3 (a) AMP connector (1)
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A. EXTERNAL DIMENSIONS OF EACH UNIT

B—62703EN/03

TYPE : AMP2-178128-3

Circuit No.

DIMENSION ﬁ

CET T T \
anwyi 1 led -
NI [;q} 3
\ o H [ee]
| I @] o
| D g N
|
4 y
(19.24) .
:
©
10.16 > < o
5.08— < , Y ,
———
el ¥ Y — =0
r;L-JFaL-__gU -
A A 2K 2 A
Te} o RiTe)
—| O Ty} "!
ol < © ~
f_ \ R

Cricuit No,

Fig.C3 (b) AMP connector (2)
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B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

TYPE . AMP1-178288-3
USAGE : POWER SUPPLY UNIT CP1A |3 -{
+24V INPUT 2 ov o
1| +24v
Circuit No.
DIMENSION (2296 R
& g ] \
| | ‘
| Xl§ oq
i =S
! ‘ et
i Y Y
\
P 167
7.62 - . @
3.81
— \ Y A
= =] \ y
[ Posian )Y — o
| —
A A A A
-l 8 B et
Ml < © N~

Circuit No,

Fig.C3 (c) AMPconnector (3)
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A. EXTERNAL DIMENSIONS OF EACH UNIT B-62703EN/03

TYPE : AMP2-178288-3
USAGE - POWER SUPPLY UNIT CP1B
+24V OUTPUT > ov 4
1] +24v o
DIMENSION 55 96 Circuit No.

L 16.7
</-62 ©
_ ] 3.8 °
( L —=——=] V‘ )
Y
(bl 1 — o
x, A X
5 5 B S

Circuit No,

Fig.C3 (d) AMP connector (4)
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A. EXTERNAL DIMENSIONS OF EACH UNIT

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)
N~
] — o H o }4 - ﬂ}i
[
d 'v—l;bEF\E[ﬁ W
1 L~
—»‘—4—
+0.5 <>
P 17.8 N
9.3 25 Bl
2.9%02 A |
>
3 I ‘ |
s U U !
% J_o—L [ —AM P@/-. I ‘
- | |
|

PRESSER 1D-MARK

A

B

PLATING 1D-MARK<€¢— L_

In case of reel

B-B

‘ 4.2t0.4

n
o
| H
/"\\ LO
/ \ ITe)

(#2.6) -

[y

Fig.C3 (e) Contact for AMP connector
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A. EXTERNAL DIMENSIONS OF EACH UNIT

B—62703EN/03

2
e ~
(4)
1)
P e
C: / o | |
9 P C—_— 1T/
d D — T ——
C—_—_—— T/
\\
(5)
Y
N
A <¢— (D)—>
< (B) >
Symbol Number of
Specification A B | C | (D) terminals
MR—20LMH (Plug) 208
MR—-20LFH (Jack) ' 4491 398| 17 20
MR-50LMH (Plug)
67.9 | 73.5 | 44.8 18 50
MR-50LFH (Jack)

Symbol Name
1 Connector cover
2 Cable clamp
3 Stopper
4 Screw for cable clamp
Plug (MR—20, 50MH)
° Jack (MR—20, 50FH)

Quter diameter of the cable
MR-20L dia.10mm max
MR-50L dia.16mm max

Fig.C4 (a) HONDA connector (case)
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B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

2-M2

VSR
&

N

1IN\
f.
Ny

«<— 13 —>
B
/M
S
AN

A
o3}
Y

<— 6 >
=)
=)

€ 18.1———— >

€<— 8.5 —>

(=)
<

N
IS
I
-
o
©
=
)
=
o r
o]
N
BEA e
®
-
oA e
©
sff
WA N
S
HONDA

= N
12 3 4 5 6 7
Number of
A B terminals
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 (b) HONDA connector (male)
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A. EXTERNAL DIMENSIONS OF EACH UNIT B-62703EN/03

2—-M2
( N
T oo || [ R
ST EEREESS P
ot A ol Ll loo A e
SE B B IR R R
oo || [ R
l S I
\_ J
B ) -
< A >
N T °

~<— 8.4 >

<€<— 199
<—— 10.9—>
(=)

(=)

S p—
/ﬁ ‘_; 2 3 4 5 6 “7<' g /ﬁ
W ‘ % 9 10|11 12 % 2 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 (c) HONDA connector (female)
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B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

HONDA
L 19 20 21 22 23 24 25 26 27 28 29 30 31 32 J

‘Q%%%%%%%%%%%%%%%%% ’
MR-50MH
(50—core,plug)

o

AN S N N T S VA S N B N N A T N T VR
2 3 4 5 6 7 8 9

10 1 12 13 14 15 16 17 18

0 1 12 13 14 15 16 17 18

‘ssss@%s%%ssss@ssss’
2 3 4 5 6 7 8 9
19 20 21 22 23 24 25 26 27 28 29 30 31 32 e
Lss%s%%sssss%sssss@J
40

A MR-50FH
N

(50—core, jack)

41 42 43 44 45 46 47 48 49 50

14 15 16 17 18 19 20

8 9 10 11 12 13 Hone
L NN SN RNEEN J
1 3

MR-20MH
(20—core,plug)

4 5 6 7

X%
NGO
wQ

(20—core, jack)

[N
N
©
.
[
©
=
o
[
o
=
5
i
=y
.
ey
i
N
=
©
[
w
N
o
P:
9

|
|
|

Fig.C4 (d) HONDA connector (terminal layout)
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A. EXTERNAL DIMENSIONS OF EACH UNIT

B—62703EN/03

32 max.

— f
C
[LHJ] T (
A
) I 3
) : 1]
WA o4 8
o~ C o
N -
N2
—
ol L
¥__ A |
“J 1-" 1 k(
C
\
> - ,_\
60.2
7.7
LI
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 1 2.8mm max

Peeling length

T 7.2mm

Fig.C5 (a) Connector made by Burndy Japan (3 pins,black)

— 374 —




B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

S N ; y
( |
[LHJ] - (
— A a
/_ﬂ | |
(e .
%J{ (e} A [}
ik e H =
O : :
1S . 3
@)
N>
11t
Y
\ | Y
6+02 i
L
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 1 2.8mm max
Peeling length 1 7.2mm

Fig.C5(b) Connector made by Burndy Japan (3 pins,brown)
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A. EXTERNAL DIMENSIONS OF EACH UNIT

0 0O00e [

2

38 max.

48 max.

24.9
Manufacturer : Burndy Japan Corp.
Specification
Name (Connector maker Remarks
number)
Connector housing for cable | SMS6PN-5 Brown
. For details on tools
(Crimp type) RC16M-23T3 required for crimp
Contact terminals,contact the
(Solder type) RC16M-SCT3 manufacturer.
Cables : Cross sectional area  : 1.27mm?2(50/0.18)

Insulation diameter
Peeling length

o 7.2mm

© 2.8mm max

Fig.C5 (c) Connector made by Burndy Japan (6 pins,brown)

— 376 —

B—62703EN/03




B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

CONNECTOR FOR FLAT CABLE (HIROSE ELEC. CO.)
Specification HIROSE ELEC. CO.

HIF3BB-50D-2. 54R (50contacts)

HIF3BA Q |=| [ ] u
HIF3BB 5 3 ——5
1.27 1.27 1.09
1.27
Section A-A’ Section B-B’ ASS’'Y DIAGRAM
MAIN BODY PROTECTOR CRAMP
A A A

6.0
2.54

| "1l36

6.0

38 ¥, 35
_ %3 |
M SR EEE 2
- 1.05 23 T2s
N c T T
45
Dimensions
Description ?gﬁgct A B C D
HIF3BB-50D-2.54R| 50 68.07 | 60.96 | 62.23 | 63.6

FLAT CABLE CONNECTOR CONTACT NUMBER (HIROSE)

AOI MARK (SIDE)
S0PINS POLARITY GUIDANCE

v

ROW A ——= | {1 0 e e O O e ) 0 O
rows — | HEEEEEEEEE
o1 | 03 | o5 | 07 | o9 |
02 04 06 08 10

OUTVIEW FROM CONNECTOR SIDE.

50PINS v

rows— [ AHEOONDO0NO0O 000 00D H0E

Row B—- | () ) 0 ) O O OO O e ) = OO O O ) 0 0 [ ) O O O
01| 03 | 05| 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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A. EXTERNAL DIMENSIONS OF EACH UNIT
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NFP-10A-0122

NFP-10A-0124

c
3,25 6.3 6.3
. 2.54
ERA S
of U TR [AMH- ’
© == if o §§ o =/%
1.27 0.7 @ F g @ i
el v %
2.6 B ~ W 1.005
. K Wl
g J
4_15/"133 1.905 1.905
F 27
wPositioning mark NFP—10A-0122 NFP—10A-0124
35
o 5
R,. | W |
o~ ! I} v <
‘,:; o {'¢' ] tOI |'$' ? N~
N
]
ol T [ !
107 0.50 \_2-2.4¢hole
5.0 B Additional symbol stamp
D position (white)
e I T Name A B C D E F
Ll i NFP-10A-0122[0124 | 24.28| 5.08 |11.58 |15.08 | 20.48| 40.2
—] 7.7
0.5
E
2-2.4¢hole
E D
D NN
i G g
0.8¢p
<127 g Through hole
5.0

Drilling positions on PCB

Fig.C7 Connector for Yamaich Electric Flat cable
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B-62703EN/03 A. EXTERNAL DIMENSIONS OF EACH UNIT

_YY
« T

A 53.0 D 78 G 10.7
B 383 E 126 H 1.2
C 47.0 F 413 J 0.8
< A >