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• No part of this manual may be reproduced in any form.

• All specifications and designs are subject to change without notice.

The products in this manual are controlled based on Japan's "Foreign Exchange and

Foreign Trade Law". The export from Japan may be subject to an export license by the

government of Japan.

Further, re-export to another country may be subject to the license of the government of

the country from where the product is re-exported. Furthermore, the product may also be

controlled by re-export regulations of the United States government.

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

In this manual we have tried as much as possible to describe all the various matters.

However, we cannot describe all the matters which must not be done, or which cannot be

done, because there are so many possibilities.

Therefore, matters which are not especially described as possible in this manual should be
J

recarded as "impossible". '
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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 danger of both the user
being injured and the equipment being damaged if
the approved procedure is not observed.

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

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

• 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 CNC control unit to a machine tool. The
manual outlines the components commonly used for FANUC CNC
control units, as shown in the configuration diagram in Chapter 2, and
supplies additional information on using these components.

The manual outlines the 1/0 unit, servo, spindle, and other
components common to FANUC CNC control units, and supplies
additional information on using these components in this CNC control
unit. For detailed specifications, refer to the manuals of these
components.

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

d hei bbdb hid IThe mo e s covere rv t IS manua , an t err a reviations are :
Model name Abbreviation

FANUC Series Oi-TD Oi-TD
Series oi

FANUC Series Oi-MD oi -MD

FANUC Series oi Mate-TD oiMate-TD
Series oiMate

FANUC Series oi Male-MD oi Male-MD

Applicable models
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Organization of this manuals
This manual consists of chapters 1 to 11 and appendixes at the end of
the book

Chapter and title Contents

Chapter 1 Provides general information related to the connection of the CNC, as well as an
CONFIGURATION introduction to detailed information.
Chapter 2 Describes how to connect peripheral units to the CNC.
TOTAL CONNECTION
DAIGRAMS
Chapter 3 Describes the installation requirements for using the CNC.
INSTALLATION 1) Required power supply capacity

2) Heat output
3) Locations of connectors on the control unit
4) Action aqainst noise

Chapter 4 Describes how to make connections related to the power supply of the CNC.
POWER SUPPLAY
CONNECTION
Chapter 5 Describes how to connect the following peripheral devices to the CNC:
CONNECTION TO CNC 1) Display unit I MDI unit
PERIOHERALS 2) 1/0 device (RS-232-C)

3) High-speed skip (HDI)
4) Embedded Ethernet

Chapter 6 Describes how to connect spindle-related units to the CNC.
SPINDLE CONNECTION

Chapter 7 Describes how to connect servo-related units to the CNC.
SERVO INTERFACE
Chapter 8 Describes how to connect machine interface 110 with the FANUC 110 Link.
CONNECTION TO FANUC 1/0
Link
Chapter 9 Describes how to connect various 1/0 Link slave devices.
CONNECTION OF 1/0 Link It also describes 1/0 units for the Oi.
SLAVE DEVICES
Chapter 10 Describes how to handle the emergency stop signal.
STOP AND EMERGENCY Be sure to read this chapter.
STOP
Chapter 11 Describes connection to the following networks.
CONNECTION TO OTHER For details on the connection, refer to the following manuals provided separately.
NETWORKS

Manual name (Specification number)
FANUC Fast Ethernet I Fast Data Server OPERATOR'S MANUAL (B-64414EN)
FANUC PROFIBUS-DP Board OPERATOR'S MANUAL (B-64404EN)

APPENDIX A) OUTLINE DRAWINGS OF UNITS
B) 20-PIN INTERFACE CONNECTORS AND CABLES
C) CONNECTION CABLE (SUPPLIED FROM US)
D) OPTICAL FIBER CABLE
E) LIQUID CRYSTAL DISPLAY (LCD)
F) MEMORY CARD INTERFACE
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Related manuals of
Series Oi-O, Series Oi Mate-O

The following table lists the manuals related to Series Oi-D, Series Oi
Mate-D. This manual is indicated by an asterisk(*).

Table 1 Related manuals

Manual name Specification
number

DESCRIPTIONS B-64302EN
CONNECTION MANUAL (HARDWARE) B-64303EN *
CONNECTION MANUAL (FUNCTION) B-64303EN-1

USER'S MANUAL B-64304EN
(Common to Lathe Svstern/Machininq Center System)
USER'S MANUAL (For Lathe System) B-64304EN-1
USER'S MANUAL (For Machininq Center System) B-64304EN-2

MAINTENANCE MANUAL B-64305EN

PARAMETER MANUAL B-64310EN

START-UP MANUAL B-64304EN-3

Macro Compiler / Macro Executor B-64303EN-2
PROGRAMMING MANUAL
Macro Compiler OPERATOR'S MANUAL B-64304EN-5

~aqe Executor OPERATOR'S MANUAL Bii303EN-3

PMC PROGRAMM ING MANUAL B-64393EN

PROFIBUS-DP Board OPERATOR'S MANUAL B-64404EN
Fast Ethernet / Fast Data Server OPERATOR'S MANUAL B-64414EN

,··.···i•..
:',01'11::::0':::0 ••• ..'::: ::0::•••• ,. / .•':

MANUAL GUIDE i (Common to Lathe System/Machining
B-63874EN

Center System) OPERATOR'S MANUAL
MANUAL GUIDE i (For Machining Center System) B-63874EN-2
OPERATOR'S MANUAL
MANUAL GUIDE i Set-up Guidance B-63874EN-l

OPERATOR'S MANUAL
MANUAL GUIDE Oi OPERATOR 'S MANUAL B-64434EN
TURN MATE i OPERATOR'S MANUAL B-64254EN
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Related manuals of SERVO MOTOR ailf3i series
The following table lists the manuals related to SERVO MOTOR
ai/pi series

Table 2 Related manuals

Manual name
Specification

number
FANUC AC SERVO MOTOR ai series

B-65262EN
DESCRIPTIONS
FANUC AC SPINDLE MOTOR ai series

B-65272EN
DESCRIPTIONS
FANUC AC SERVO MOTOR Pi series

B-65302EN
DESCRIPTIONS
FANUC AC SPINDLE MOTOR Pi series

B-65312EN
DESCRIPTIONS
FANUC SERVO AMPLIFIER ai series

B-65282EN
DESCRIPTIONS
FANUC SERVO AMPLIFIER Pi series

B-65322EN
DESCRIPTIONS
FANUC SERVO MOTOR ais series
FANUC SERVO MOTOR ai series
FANUC AC SPINDLE MOTOR ai series B-65285EN
FANUC SERVO AMPLIFIER ai series
MAINTENANCE MANUAL
FANUC SERVO MOTOR Pis series
FANUC AC SPINDLE MOTOR Pi series

B-65325EN
FANUC SERVO AMPLIFIER Pi series
MAINTENANCE MANUAL
FANUC AC SERVO MOTOR ai series
FANUC AC SERVO MOTOR Pi series
FANUC LINEAR MOTOR liS series B-65270EN
FANUC SYNCHRONOUS BUILT-IN SERVO MOTOR DiS
series PARAMETER MANUAL
FANUC AC SPINDLE MOTOR ai/pi series,
BUILT-IN SPINDLE MOTOR Bi series B-65280EN
PARAMETER MANUAL

For servo motor and spindle information , refer to the manuals for the
servo motor and spindle that are actually connected.
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1
1.CONFIGURATION

CONFIGURATION

Chapter 1, "CONFIGURATION", consists of the following sections:

1.1 CONTROL UNIT CONFIGURATION AND COMPONENT
NAMES 2

1.2 HARDWARE OVERVIEW 6
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1.1

1.1.1

CONTROL UNIT CONFIGURATION AND COMPONENT
NAMES

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

Configurations of Control Units

Control units (A circle indicates that the corresponding unit IS

available.)

Display unit
Touch

MDI
Expansion Soft

Oi
Oi

panel slot key Mate

Absent 5+2
Availa Availa

LCD-mounted type ble ble
(Horizontal)

2 5+2
Availa

N/A
Absent

ble

Absent 5+2
Availa Availa

LCD-mounted type ble ble
(Vertical)

2 5+2
Availa

N/A
8A-inch ble

color LCD Availa Availa
LCD-mounted type

Absent 5+2
ble ble

(Horizontal)
2 5+2

Availa
N/A

ble
Present

Availa Availa
LCD-mounted type

Absent 5+2
ble ble

(Vertical)
2 5+2

Availa
N/A

ble

Absent 10+2
Availa

N/A
ble

Absent
Availa

10A-inch
Stand-alone type 2 10+2

ble
N/A

color LCD
(Vertical I

Availa
Horizontal) Absent Absent

ble
N/A

Present
Availa

2 Absent
ble

N/A

For the 8A-inch color LCD, the touch panel is attached to only lathe
system CNCs.

- 2 -



B-64303EN/01

Control unit

Memory card
interface

LCD

Soft key

1.CONFIGURATION

MDI
(See Section 5.1)

NOTE
This figure is a front view of the 8A-inch color
LCD/MOl (horizontal) type control unit.
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1.CONFIGURATION B-64303EN/01

Control unit Fan unit

Fuse

o
Power supply connector [CP1]

Serial spindle connector or position
coder connector
[JA41] (See Section 6.1 or 6.3.)

o

I/O device interface connector
[JD36A(lefl)/JD36A(right)]

o

Analog spindle connector or
high-speed skip connector
[JA40] (See Section 5.3 or 6.2.)

~---------==ffI1rrul ~Q

o

Ethernet connector
[CD38A](See Section 5.4.)

NOTE
This figure is a rear viewof the control unitwithout
option slots.
The numbers in parentheses 0 in the figures are
keyed to the item numbers of the descriptions in
this manual. The numbers in brackets 0 in the
figures are connector numbers.
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I/O unit for Oi

1.CONFIGURATION

n -,,- In

Ilf---L-lr l!
1/ 0 IEiI 0

Power LED

L-----.- IT

[illcpu_*", a..tL
CPt'1BTI Q Co)

.1----- Powerconnector

~ (See Chapter 9.)

[ill

~S! Machine interface connector.-......
m coco--- uu (See Chapter 9.)....

c:=. Manual pulse generatorconnector

~ L-------- (See Chapter 9.)-~'"
lid"~

,

~ [:m:!J~ I/O Link connector
"===

= (See Chapter 9.)

~ Machine interface
..-

~~ connector
~ "'''' (See Chapter 9.)....... Uy.....

:

c:=.

6 °- V I
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1.CONFIGURATION B-64303EN/01

1.2
1.2.1

HARDWARE OVERVIEW

Control Unit Overview

• CPU for controlling CNC
• Power supply
• Axis control
• Spindle interface
• LCD/MOl interface
• I/O Link
• PMC control function
• High-speed 01
• RS-232C
• Memory card interface
• Ethernet (Series Oi only )

,....,

.u II

--I

ma ~ a
-

'--

Unit without optional slots
or

Unit having two optional slots

The control unit of the Series Oi Mate has no opt ional slots , so no option board can be inserted.
A unit with optional slots can have as many option boards as option slots.
The Fast Ethernet board can be inserted into only the slot on the LCD side .
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2
2.TOTAL CONNECTION DIAGRAMS

TOTAL CONNECTION DIAGRAMS
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2.TOTAL CONNECTION DIAGRAMS B-64303 EN/01

ETHERNET (CD38A) Df-- - -- Etherne t

axi 3

le axis 2

I axis 4

c I axis 1

MDI UNIT

24VDC

!--------R8-232-C UOdevice

--- -b R8-232-C I/O device
---- Touch panel

,-- --- Analog output for tool drives

'----- High-peed skip input

1-------10[ CK1

1------------------ --- 24 VDC power supply

SPDL(JA41)

MDI(JA2)

(CA122)

R232-1(JD36A)

R232-2(JD36B)

1/0 Link(JD51A)

FSSB(COP10A)

A-OUT&HDI(JA40)

Ma in board

24V-IN(CP1)
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When optional functions are prov ided

2.TOTAL CONNECTION DIAGRAMS

DI-------p Ethernet

Dr------- Another NC or Profibus device

Df-------- Another NC or Profibus device

Fast Ethernet board
0
"!?o·
::::> r--- - ---- - ,
!!!. :Memory card:
'"$I

1 __ _____ _ _ •

ETHERNET(CD38R ) tJ

Profibus rnaster board

PROFI(CN1) 0

Profibus slave board

PROFI(CN2) 0

Prepa re the memory card recomm ended by FANUC.
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2.TOTAL CONNECTION DIAGRAMS B-64303EN/01

Example of I/O Link connection

Series Oi

Series Oi
Main board

24VDC(CP1) 00- - 
1/0 Link (JD1B) PO~----------IO [ JD51A

1/0 Unit for Oi

I/O Link pi
servo amplifier

JD1B

JD1A

The order in which slave devices are
connected via 1/0 Link can be
determined freely.

i I/O for operator's
i pan el

1----- - - - ----00 JD1B

r-aOJD1A
[_... •••• ••__.__.__ ..•__•• .1

00 I/O Link
1/0 Link (JD1A)

01 : 96 po ints
00 : 64 points

D1100-1

(CB104) P
DI/DO-2

(CB105) P
D1100-3

(CB106) 0
DI/DO-4

(CB107) 0

MPG(JA3)O~ Manual pulse generator (up to three units)

Series Oi Mate

Series Oi Mate
Main board PO

1/0 for operator's panel(with MPG) h

I/O Link (JD51A) I/O Link 0[ JD1B JA3 f-J Manual pulse generatorcr
:~:_~.~""

(up to three units)

JC JD1B (without MPG)cr JD1A
r..-- -···..·_ _ ····__·_··_·······_ ·_·..···_···..·_·_····_ -:
! I/O Link l3i servo : (Only one unit can be connectedoamplifier i for the Oi Mate.)

00 '
The order iiiiNFiich 'slave "devices are connected via
I/O Link can be determined freely.
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3
3.INSTALLATION

INSTALLATION

Chapter 3, "INSTALLATION", consists of the following sections :

3.1 ENVIRONMENTAL REQUIREMENTS 12
3.2 POWER SUPPLY CAPACITY 14
3.3 DESIGN AND INSTALLATION CONDITIONS OF THE

MACHINE TOOL MAGNETIC CABINET 16
3.4 THERMAL DESIGN OF THE MACHINE TOOL

MAGNETIC CABINET 18
3.5 ACTION AGAINST NOISE 22
3.6 CONTROL UNIT 41
3.7 SEVERE DUSTILIQUID PROTECTION OF CABINETS

AND PENDANT BOXES .43
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3.1
3.1.1

ENVIRONMENTAL REQUIREMENTS

Environmental Conditions of the Control Unit

The peripheral units and the control unit have been designed on the
assumption that they are housed in closed cabinets. In this manual
"cabinet" refers to the following :
• Cabinet manufactured by the machine tool builder for housing

the control unit or peripheral units;
• Operation pendant, manufactured by the machine tool builder,

for housing the LCD/MDI unit or operator's panel.
• 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.

Ambient
Operatinq O°C to 58°C

temperature
Storaqe, Transport -20°C to 60°C
Temperature chance 0.3°C/minute or less
Normal 75%RH or less, no condensation

Humidity Short period
95%RH or less, no condensation

(less than 1 month)

0.5G or less
A FANUC evaluation test is performed under the

following conditions.

Operating
10 to 58Hz : 0.075 mm (amplitude)

Vibration 58 to 500Hz: 1 G
Vibration directions: X, Y, and Z directions
Scanning frequency: 10 cycles
IEC68-2-6 compliant

Non-operating 1.0G or less

Meters above sea Operating Up to 1000 m (Note)
level Non-operating Up to 12000 m

Prevent coolant, lubricant, and chippings from being
Environment applied directly to on the control unit. Make sure that

corrosive gas is not present.

Atmosphere outside the cabinet

- 12 -

Normal machine factory environment (take protective
measures when the control unit is used in an
environment where the concentration of dust, coolant,
organic solvent, corrosive gas is relatively high.)



B-64303EN/01 3.INSTALLATION

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

The upper allowable ambient temperature of the CNC in the cabinet installed
1750 m above sea level is:

58°C-(1750-1 000)/100x1.0°C=50.5°C
Therefore, the allowable ambient temperature ranee is from O°C to 50.5°C.

- 13 -
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3.2
3.2.1

POWER SUPPLY CAPACITY

Power Supply Capacities of CNC-related Units

The following CNC-related units require an input power supply that
satisfies the indicated current capacities with a power supply voltage
of 24 VDC ±l0%. Here, note that momentary voltage changes and
ripples are also within ±10% of the power supply voltage.

Table 3.2.1 (a) Power supply capacity

Unit
Power supply

Remarks
capacity

Control unit With no-optional slot 1.5A Note 1)

With two optional slots 1.7A Note 1)

Optional board Fast data server board O.2A

Profibus master board O.2A

Profibus slave board O.1A

NOTE
1 The liquid-crystal display and MDI unit are

included. Optional boards are not included.
2 When connecting an RS-232-C unit (powered by

the NC) to the RS-232-C port, add the current
capacity of the unit. Up to 1 A can be supplied
from the two channels of the port.

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

4 For other peripheral units (such as I/O units), see
Table 3.2.1 (b) and also refer to the relevant
manuals.

5 When you select the input DC power supply for the
CNC control section, consider the restrictions other
than the power supply capacity. Be sure to see
also Subsection 4.2.

- 14-
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Table 3.2.1 (b) Power su IPly ratina (peripheral units)

Unit
Power supply

Remarks
capacity

MOl unit OA
Standard machine operator's panel OAA
Operator's panel I/O module O.3A+7 .3mAxOI
Connector panel I/O module (basic) O.2A+7 .3mAxOI

Connector panel I/O module O.1A+7.3mAxOI
(additional)
I/O unit for Oi O.3A+7.3mAxOI
Separate detector interface unit O.9A Basic 4-axis unit

onlv

Separate detector interface unit 1.5A Basic 4 axes +
additional 4 axes

NOTE
The power supply capacity for DO is not assumed
for 1/0 units.

- 15 -



3.INSTALLATION B-64303EN/01

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 Section 3.1. In addition, the magnetic
interference on the screen, noise resistance, and maintenance
requirements must be considered. The cabinet design must meet the
following conditions :

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

(2) The cabinet must be designed so that the permissible temperature
of each unit is not exceeded. For actual heat design, see Section
3.4.

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

Lh CAUTION
If the air blows directly from the fan to the unit, dust
easily adheres to the unit. This may cause the
unit to fail. (This is not necessary for a unit with
fan.)

(4) For the air to move easily, a clearance of 100 rom 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
order to seal the cabinet.

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

(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 section 3.5 for
details of noise elimination/management.

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

(9) The installation conditions of the I/O unit and connector panel
I/O module must be satisfied.
To obtain good ventilation in the module, the I/O unit and
connector panel I/O module must be installed in the direction

- 16 -
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shown in the following figure . Clearances of 100 mm or more
both above and below the VO unit are required for wiring and
ventilation.
Equipment radiating too much heat must not be put below the
I/O unit and connector panel I/O module.

- 17 -
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Bottom

Connector panel I/O module or
...- I/O base unit

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



3.1NSTALLATION B-64303EN/01

3.4

3.4.1

THERMAL DESIGN OF THE MACHINE TOOL MAGNETIC
CABINET

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

Temperature Rise within the Machine Tool Magnetic Cabinet

The cooling capacity of a cabinet made of sheet metal is generally 6
W/oC per 1m2 surface area, that is, when the 6W heat source is
contained in a cabinet having a surface area of 1 m2

, the temperature
of the air in the cabinet rises by 1°C. In this case the surface area of
the cabinet refers to the area useful in cooling , that is, the area
obtained by subtracting the area of the cabinet touching the floor from
the total surface area of the cabinet. There are two preconditions :
The air in the cabinet must be circuited by the fun, and the
temperature of the air in the cabinet must be almost constant. In the
case of the operator's panel cabinet for example, to limit the
temperature within the operator's panel cabinet to 58°C or less when
the ambient temperature is 45°C, satisfy the following expression.

Internal heat loss P [W] <
6[W/m2

•
0 C] x surface area S[m2

] x B[°C] of rise in temperature
(A cooling capacity of 6 W /oC assumes the cabinet is so large that
agitation with the fan motor does not make the temperature
distribution uniform. For a small cabinet like the operator's panel, a
cooling capacity of 8 W /oC, indicated in Subsection 3.4.4, may be
used.)
For example, a cabinet having a surface area of 4m2 has a cooling
capacity of 24W;oC. To limit the internal temperature increase to
BOC under these conditions, the internal heat must not exceed
312W. If the actual internal heat is 360W, however, the temperature
in the cabinet rises by 15°C or more. When this happens, the cooling
capacity of the cabinet must be improved using the heat exchanger.
In the case of the power magnetics cabinet for housing cabinet the I/O
unit for Oi, limit the internal temperature increase to 1DoC or less, not
B OC or less.

- 18 -
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3.4.2

3.INSTALLATION

Heat Output of Each Unit

Table 3.4.2 (a) Heat output

Unit Heat output Remarks

Control unit With no-optional slot 33W Note 1)

With two optional slots 37W Note 1)

Optional board Fast data server board 3W

Profibus master board 5W

Profibus slave board 2W

NOTE
The liquid-crystal display and MOl unit are
included. Optional boards are not included.

Table 3.4.2 (b Heat output

Unit
Heat

Remarks
output

MDI unit OW
Standard machine operator's panel 15W Note 1)
Operator's panel I/O module 12W Note 1)
Connector panel I/O module (basic) 8W Note 1)
Connector panel I/O module 5W Note 1)
(additional)
I/O unit for Oi 16W Note 1)
Separate detector interface unit 9W Basic 4-axis unit only

Note 2)

Separate detector interface unit 14W Basic 4 axes + additional 4
axes
Note 2)

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

input signals are ON.
2 Heat output generated within the separate detector

is not included.
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3.4.3 Thermal Design of Operator's Panel

With a small cabinet like the operator's panel, the heat dissipating
capacity of the cabinet is as shown below, assuming that there is
sufficient mixing of the air inside the cabinet.
Coated metal surfaces: 8 W/m2°C
Plastic surfaces: 3.7 W/m2°C

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

~iiI---4~
\ --::::-::--=-~
~

~ " .~·.'1 o OIlJOJOO ·.
I OIlJOOO o

1/ ~
0 0IlJ0000

o EEEEEH30

A I 't, ~
8=fP00000000

00000 0
r-. .q

Ir gul e 0- 1--
chamber

~i Machine operator's panel

~L__ · ~• +

• +

I. 56 0 .1 I. 150 I
12D-mm square fan
motor (for air mixing)

Fig. 3.4.3

Assume the following .
Thermal exchange rates

Coated metal surfaces
Plastic surfaces
Allowable temperature rise

: 8 W/m2. oC
: 3.7 W/m2.oC
: 13°C higher

temperature
than the exterior

Also, assume the following.
Dimensions of pendant type cabinet shown in Fig. 3.4.3:

560(W) x 470(H) x l50(D) mm
Surface area of metallic sections: 0.5722 m2

Surface area ofplastic sections : 0.2632 m2

- 20-



B-64303EN/01 3.1NSTALLATION

In this case, the allowable total heat dissipation for the cabinet is:
8 x 0.5722 x 13 + 3.7 x 0.2632 x 13 = 72 W.

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

Table 343..
Control unit (Optional two-slots) 37W
Optional board (Fast data server board) 3W
Optional board (Profibus master board) 5W
Standard machine operator's panel 15W
120-mm sauare fan motor for air mixing 8W
Total heat dissipation of the above 68W

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

- 21 -
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3.5

3.5.1

3.5.1.1

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.

Grounding

Grounding the power magnetics cabinet and devices is very important
to prevent an electric shock and suppress a noise influence. The
following describes the grounding methods for suppressing the noise
influence.

About grounding types

The CNC system uses the following three types of grounding:

(1) Signal grounding
This type of grounding is used to supply a reference potential (0
V) for the electrical signal system.

(2) Frame grounding
This type of grounding is used for safety reasons as well as to
suppress external and internal noise. For example, grounding is
provided for the device frames, panels , and shielding on the
interface cables connecting the devices .

(3) System grounding (PE)
This type of grounding is used to connect frame grounds, which
are provided for the individual devices or between the units, to
the ground as a system at a single point.

- 22-
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3.5.1.2

3.INSTALLATION

Grounding methods

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

(I) Multipoint grounding scheme
In this grounding scheme, when grounded at sufficiently low
impedance, the cabinet metal plates are used as ground plates, to
which grounding is provided in the vicinity of each device.
This scheme has a great effect of suppressing high-frequency
noise because it enables grounding to the low-impedance metal
plates of the cabinet in the shortest distance. However, the noise
suppression effect depends on the cabinet structure because the
cabinet metal plates are used as ground plates.
See Subsection 3.5.1.4 for the cabinet. Fig. 3.5.1.2 (a) is a
schematic wiring diagram.
When the multipoint grounding scheme is adopted, the units can
be grounded at low impedance, and ground wires can be
shortened, so that wiring may be simplified.

(2) Single-point grounding scheme
In this grounding scheme, grounding separation is achieved
between the signal system and power system, and grounding is
provided at a single point to suppress the noise influence of the
power system on the signal system.
This scheme tends to need longer connection wires for grounding
the devices. To produce a sufficient effect of suppressing
high-frequency noise, it is therefore necessary to use
larger-diameter wires or use two or more wires for each
connection. Fig. 3.5.1.2 (b) is a schematic wiring diagram.

NOTE
Impedance includes a resistance component that
converts electric current to heat as well as a
component called "reactance", and indicates a
characteristic of resistance to the flow of
alternatino current at a certain frequency.
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3.5.1.3 Cable clamp and shield processing

Signal lines basically require shield clamps. The influence of external
noise can be suppressed by properly providing the signal lines with
the shield clamps.
Partially peel the sheath off a cable and expose the shield, and press
the exposed portion against the ground bar with the clamp. Care
should be taken so that the ground bar and shield have a surface
contact in a larger area. (See the figure below.)
When the multipoint grounding scheme is used, care should be taken
so that the ground bar for the shield clamp and cabinet are connected
at low impedance by, for example, preventing the cabinet side contact
surface from being coated.

Ground plate

t

Metal fittings for
clamp

Fig. 3.5.5 (a) Cable clamp (1)
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NOTE
Select a cable with a proper length.
If the cable is too long, the noise immunity may be
reduced or noise may be caused on other cables.
In addition, when the excess length is coiled, the
inductance is increased and a high voltage is
induced during turning on or off of signals. This
may cause a malfunction due to a failure or noise.

Control unit

Metal fittings for
clamp

Machine side
installation board

Ground plate

Fig. 3.5.1.3 (b) Cable clamp (2)

NOTE
Bundle the cables connected to a CNC or amplifier
near each unit and shield them.
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Prepare ground plate like the following figure.

Ground terminal
(grounded)

Hole for securing
metal filling clamp

Mount screw hole

Fig. 3.5.1.3 (c) Ground plate

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

8
Ground plate

12 D D
20

Fig. 3.5.1.3 (d) Ground plate holes
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(Reference) Outer drawings of metal fittings for clamp.

Max. 55

28

17

Fig. 3.5.1.3 (e) Outer drawings of metal fittings for clamp

Ordering specification for metal fittings for clamp
A02B-0124-KOOl (8 pieces)
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3.5.1.4 Cabinet

A cabinet is an important element in improving noise immunity and
suppressing radiated noise. One of the causes of problems related to
noise immunity and radiated noise is faulty electrical continuity
between the metal plates that make up the cabinet. Typically, noise
that becomes a problem is high-frequency noise, against which
measures must be taken in the cabinet design.

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

Bead welding Bring the metal plates into direct contact with each
other, without applying a coating to their joint areas.
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NOTE
For improved noise immunity, how to provide
low-impedance electrical continuity in the cabinet is
described here. To construct a protective circuit , a
protective grounding connection must be made
between the metal plates by using electric wires
with a cross-sectional area appropriate for the AC
input power capacity of the unit mounted on each
metal plate.

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

Un it

Unit

Cabinet

Cabinet

ED Metal ED ED
plate

ED Metal ED ED
plate

<Bad example>

<Good example>

Shortest connection
with th ick ground wire

Continu ity only by
screw in a coated area

Th in ground wire.
long ground wire
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3.5.2

3.INSTALLATION

Connecting the Ground Terminal of the Control Unit

Connecting the 0 V output in the CNC to a protective circuit (ground)
The IEC 204-1 and JIS B 6015 standards specify the following:

Protection against malfunctions due to ground faults
"To make the control circuit prevent malfunctions of a machine tool
due to a ground fault and not to prevent the machine tool from
stopping, either of the ground and electronic circuits shall be
connected to a protective circuit."

Note that for each FANUC CNC, the OV output ill the CNC is
connected to a protective circuit (ground).

Machine

Machine protective circuit (ground) network

Connection to the ground in the user factory

This bold line indicates grounding for the control unit described in the connection manual.
As shown in this figure. by just connecting the ground terminal of the control unit to the machine ground ,
the 0 V output of the relay circuit in the power magnetics cabinet is connected to the ground (protective
circuit) .
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For the 8.4" LCD/MOl (horizontal) type

B-64303EN/01

..

...
'0'

..

..
.()o

For the 8.4" LCD/MOl (vertical) type

o

o

.t:::I::====~====:r::j•
"'"

14

For the 10.4" LCD type

"'-Grounding cable

'=" 0
m

•

o

@

Connect the OV line in the control unit to the ground plate of the
cabinet via the protective ground terminal (shown in the above figure).
For the locations of the ground terminals of the other units, see the
external dimensions of each unit in the appendix.
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3.5.3

3.INSTALLATION

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

A Primary AC power line Bind the cables in group A
Secondary AC power line separately (Note 1) from

AC/DC power lines (containing groups Band C, or cover group

the power lines for the servo and A with an electromagnetic

spindle motors) shield (Note 2).

AC/DC solenoid See Subsection 3.5.4 and

ACIDC relay connect spark killers or diodes
with the solenoid and relay.

B DC solenoid (24 VDC) Connect diodes with the DC
DC relay (24 VDC) solenoid and relay.

DIlDO cable between the 1/0 Bind the cables in group B

unit and power magnetics separately from group A, or

cabinet cover group B with an

01100 cable between the 1/0 electromagnetic shield.

unit and machine Separate group B as far from

24 VDC input power cables group C as possible.

connected to the control unit and It is desirable to perform shield

its peripherals processing.

C Cable between the CNC and 1/0 Bind the cables in group C
unit separately from group A, or
Cable for position and velocity cover group C with an
feedback electromagnetic shield.

Cable between the CNC and Separate group C as far from

spindle amplifier group B as possible.

Cable for the position coder Be sure to perform shield

Cable for the manual pulse processing as described in

oenerator Subsection 3.5.5.

Cable between the CNC and the
MOl (Note 3)

RS-232C and RS-422 interface
cable
Cable for the battery

Other cables for which shield
processing is specified

NOTE
1 Binding the cables in one group separately from

another means that the groups are placed 10 cm
or more apart from one another.

2 Covering a group with an electromagnetic shield
means that shielding is provided between groups
with grounded steel plates.

3 The shield is not required when the cable between
the CNC and MDI is no more than 30 cm in length.
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Power magnetics cabinet

B·64303EN/01

Operator's panel cabinet

Section of duct

1&1&1
Group A r Group B, C

Cover
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3.5.4 Noise Suppressor

The AC/DC solenoid, AC/DC relay, and other devices are used in the
power magnetics cabinet.
A high pulse voltage is caused by coil inductance when these devices
are turned on or off.
This pulse voltage is induced through a cable or any other component,
causing the electronic circuits to be disturbed.
Take the following measures against the pulse voltage:
1) See Subsection 3.5.3 for groups A and B, and use spark killers

for AC circuits or diodes for DC circuits.
2) See "Notes on selecting the spark killer" below for information

about selection of spark killers or diodes.

Notes on selecting the spark killer
• Use a CR-type spark killer. (Use it for AC circuits.)

(A varistor is useful in clamping the peak pulse voltage, but
cannot suppress the sudden rise of the pulse voltage. FANUC
therefore recommends the use ofa CR-type spark killer.)

• The reference CR values of the spark killer shall conform to the
following based on the current ((1 (A)) and DC resistance of the
coil in the stationary state:
1) Resistance (R) Equivalent of the DC resistance

of the coil

2)
1 2 1 2

Capacitance (C) 10 - 20 (~)

I :Current ofthe coil in the stationa state [A]

R C

Equivalent circuit of the spark kille.-----I'v\!v-J~

Spark killer

---j f------+---+----{
/'"

Spark killer

AC relay

IMount the noise eliminator near a motor or a relay coil. I

NOTE
Use a CR-type noise eliminator. Varistor-type
noise eliminators clamp the peak pulse voltage but
cannot suppress a sharp risinq edge.
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Diode (used for direct-current circuits)

+
Use a diode which can withstand a voltage up
to two times the appl ied voltage and a current
up to two times the applied current.

Diode

~
,,'

1
VI

ll---_D--(c~
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3.5.5 Measures Against Surges due to Lightning

To protect the devices from surge voltages due to lightening, it is
recommended to install surge- absorbing elements between the lines of
the input power and between one line and ground. This does not,
however, assure protection from all surges due to lightening.
The recommended items are as follows. (Items made by Okaya Denki
Sangyo Co.)

For the 200V s
R· A· V-781BYZ-2
R· A· V-781BXZ-4

For the 400V s stem
R • A . V-152BYZ-2A
R • A . V-801BXZ-4

Installation procedure
The surge-absorbing elements used for measures against surges due to
lightening must be insta lled in the input power unit as shown in the
figure below. The figure below shows an example in which an
insulating transformer, shown by dotted lines, is not installed. If an
insulating transformer is installed, surge-absorbing element 2
(between line and ground) is not required.

Nonfuse To CNC
breaker

~r------
AC R_ j---I I I-- MCCI-- I-- Servo amplifier

Input
~ Insulating I

1\ Nonfuse AC Power supplyinput s _ breaker breaker reactor
I transformer. I-- I-- I-- (PS)

IT _ a---1 I - I-- I-- I--
I I

PE
--- ---- '---

7h lsA a
t'Jonfuse
b reaker

To other electric parts on the machine

b

~

I~ {
Surge-absorbing element 1
(between lines)

1)1) I) Surge-absorbing element 2
(between line and ground)

-.
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Notes

B-64303EN/01

(1) For a better surge absorbing effect, the wiring shown by heavy
line must be as short as possible.
Wire Size : The wire diameter must be 2 rnrrr' or greater.
Wire length: The sum of the length (a) of the wire for the

connection of surge-absorbing element 1 and that
(b) of surge-absorbing element 2 must be 2 m or
less.

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

(3) The nonfuse breaker (5A) is required to protect the line when a
surge voltage exceeding the capacity of the surge-absorbing
elements is applied and the surge-absorbing elements are
short-circuited,

(4) Because no current flows through surge-absorbing elements 1
and 2 during normal operation, the nonfuse breaker (5A) can be
shared by other electric devices on the machine. It can be used
with the control power supply of the servo unit power supply
module or with the power supply for the fan motor of the spindle
motor.
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3.6
3.6.1

3.INSTALLATION

CONTROL UNIT

Installation of the Control Unit

The control unit has a built- in fan motor;
Air enters the control unit through the bottom and is drawn through
the fan motor which is located on the top of the control unit.
Space (A), shown in Fig. 3.6.1, must be provided to ensure
unrestricted air flow. Also, space (B) should be provided whenever
possible. When space (B) cannot be provided, ensure that nothing is
placed in the immediate vicinity which could obstruct the air flow.

For a horizontal unit

a
in

D

a
to

For a vertical unit

®

•

~:

1
AIR FLOW

Unit : mm•....

Fig. 3.6.1
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Installing the 1/0 unit for Oi

Space for air

Awrox.65 Accro x, 180

C)

In

- 0

~'= D

o ; ~
ill
(T)

:2

-

r ~

Keep the space required
to replace the print circu it
board.

Unit : mm

Fig. 3.6.2
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3.7 SEVERE DUST/LIQUID PROTECTION OF CABINETS AND
PENDANT BOXES

Since a cabinet or pendant box, which is designed by the machine tool
builder, for housing display units or operator's panels is likely to
receive dust particles, chippings , or greasy fumes, so keep the
following in mind to keep them out.
1) The cabinet and pendant box must be of a hermetically sealed

structure.
2) Apply packing to the panel mounting surface to which a display

and operator's panel are to be mounted.
Apply packing to the panel mounting surfaces of other units
mounted on the same case for dust/liquid protection.

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

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

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

6) Make sure that all other openings are blocked, if any.
7) Make sure that the display and operator's panel do not receive

cutting debris and coolant directly.
8) Since coolant accumulated on the top of a cabinet or pendant box

may drip onto the panel surface of a display unit of operator's
panel, use a structure that prevents coolant from being
accumulating on the top or from being dripping onto the panel
surface. For example, install a canopy over a display unit or
operator's panel.

9) The front surface of a display unit must be vertical. Otherwi se,
coolant is likely to accumulate in the lower part of the display
screen.

Display!
operator's
panel

Apply packing.

Panel (rear cover )

Beware of collection of oil.
Oil must not collect or drip .r-----_._..).

Cabine t/pendantboxPanel (display!
operato r's panel)

If the frame is weak, reinforce it.

Cable entrance (example)
Hardware Connector for condu it
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4 POWER SUPPLY CONNECTION

Chapter 4, "POWER SUPPLY CONNECTION", consists of the
following sections:

4.1 GENERAL 45
4.2 TURNING ON AND OFF THE POWER TO THE CONTROL

UNIT 46
4.3 CABLE FOR POWER SUPPLY TO CONTROL UNIT 54
4.4 BATTERIES 55
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4.1 GENERAL

4.POWER SUPPLY CONNECTION

This chapter explains the connection of power supply for control unit.
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4.2 TURNING ON AND OFF THE POWER TO THE CONTROL
UNIT

4.2.1 Power Supply for the Control Unit

Supply power (24VDC) to the control unit from an external sources.
Provide an ON/OFF circuit for turning the AC power on and off
outside the unit as shown in Fig. 4.2.1. To minimize the effect of
noise or voltage fluctuations to the CNC, it is recommended that a
power to the CNC be provided independently of the power sources to
devices with large noise or load fluctuations.

I/O units, etc.

h large noise
ctuations

CNC control unit
contractor filter

~ ~, »: 3-phase200
-; , -------' w VAC for power
----., -~ line

Single-phase
200 VACfor
control line 24VDC

input

ON/OFF circuit External 24
VDCpower

t t t
ON OFF COM

'-- External 24 Device wit
L-- VDCpower or load flu

Main circuit Magnetic AC line Servo converter Servo inverter
breaker

------/
200VAC~

.i.:»:

Fig. 4.2.1
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4.2.2 External 24 vec Power Specification and Circuit
Configuration

Specifications of recommended external 24 VDC power supply
(regulated power supply) : (The power supply must satisfy ULI950.)
Output voltage :

+24 V ±10% (21.6 V to 26.4 V)
(including ripple voltage and noise . See the figure below.)

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

Load fluctuations (including rush current):
The output voltage must not go out of the above range due to
load fluctuations by external DO and other factors.

Instantaneous input interruption retention time:
10 ms (for -100%),20 ms (for -50%)

(1) Time chart Instantaneous
interruption
(-100%)

Instantaneous
inte rruption
(-50%)

AC input voltage

OA --------------------------------------------

26.4V --------------

Noise

Ripple
voltage

Noise

, ,, ,, '
" '

------~--- ---4--------------~--------------------------- -" '" ,
" '" '

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

26.4V --- -- ------------- --------------- --- ------ ----- ----- ------- ----------- -----

21 .6V

!
The voltage
must fall
with in this
range .

\

Output current

Output voltage

Fig 4.2.2 (a) Timing chart
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- Notes to take when the vertical axis exists
When the vertical axis exists, select the DC power supply that has a
long voltage hold time to decrease the amount of vertical axis falling
during power-off (including a power failure).
If the operating voltage drops to less than or equal to 21.6V, the CNC
releases servo activation. Therefore, when the hold time for 24 VDC
during AC power-off is too short, servo activation is released before
the breaks are applied because some peripheral circuit detects
power-off. This may increase the amount of vertical axis falling.
Generally, a power supply with sufficient power capacity tends to
increase the hold time during power-off.

- Circuit configurations
The following circuit configurations are not recommended.

IForbiddenl
<1> Circuit examples that cannot retain the output voltage at an

instantaneous interruption (the voltage reduces to 21.6 V or
below)

Example 1

Example 2

AClop",:J

Rectifier
circuit

CNC unit

Rectifier +circuit Zt: CNC unit

NOTE
The rectifier circuit means a circuit using diodes for
full-wave rectification.
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Example 1

AC input

Example 2

AC input

4.POWER SUPPLY CONNECTION

<2> Circuit examples that exceed the output voltage specifications
(21.6 V to 26.4 V) due to an abru t load chan e

0
Regulated
power supply CNC unit

~

~

Dev ice with
remarkable load
fluctuations

~

~

Regulated
power supply CNC unit

~
~

-0...---0-
Dev ice with large
rush current

For a circuit configuration in <2>, connect another regulated power
supply to be specifically used for the device with remarkable load
fluctuations so that the CNC and other units are not affected.
Avoid the use of a configuration in <2> if possible, even in an
environment with small load fluctuations or rush current. When two
or more units are connected to the same power supply, the 24-VDC
power may not be turned on due to a failure in a unit other than the
CNC. If this happens, it takes much time to locate the failure
because the CNC cannot start and no alarm indication is provided.
When the CNC and other units are connected to the same power
supply because of limited space for the power magnetics cabinet or for
some other reason, careful consideration must be given to possible
rush currents and voltage fluctuations. In addition , to prevent power
supply noise from entering the CNC, a noise filter must be inserted
before the power to the CNC. (Recommended noise filter:
ZGB2203 -01U manufactured by TDK)
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IRecommendedl
The following circuit configuration is recommended.
The power to the CNC and other, FANUC Servo Unit [3 series with an
I/O link ([3 amplifier with an I/O link), and so on in the sample
configuration below) is assumed to be turned on or off at the same
time. (The power to any unit is not assumed to be turned on during
operation or before the power to the CNC is turned on.

AC input

......
'"'"'

On/off Regulated
circuit power CNC unit

supply
~

I/O Unit-A

e

~ amplifier with
an I/O link

Regulated
power Device with large noise

supply or load fluctuations

Fig 4.2.2 (b)

For example, the following units require 24VDC power sources.
• Various I/O Link slave units
• [3 servo amplifier and [3i servo amplifierf
• Separate detector unit

ICautionl
Turning the power to units on simultaneously when turning the power
to the CNC:
When the following power-on timing condition is satisfied, the power
to units is assumed to be turned on simultaneously when the power to
the CNC is turned on.

On
Power to the CNC

Off

Power to units
(includ ing the Power
Mate)
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11 :200ms Means that the power to units (including the Power Mate)
is turned on within 200 ms before the power to the CNC is
turned on.

t2:-500ms Means that the power to units (including the Power Mate)
is turned on within 500 ms after the power to the CNC is
turned on.

Turning the power to units off simultaneously when turning the power
to the CNC off:
This means that the power to units may be turned off within 500 ms
before the power to the CNC control unit is turned off. If the power
to units is turned off earlier, alarm information is left in the NC.

On
Power to the CNC

Off

I 11 :
.-.-...:

-~~'----

11 :500ms Means that the power to units are turned off within 500 ms
before the power to the CNC is turned off.

The power to the CNC must not be turned on or off with the power to
units on.
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4.2.3

4.2.4

Power-on Sequence

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

1 Power to the overall machine (200 VAG)
2 Servo amplifier control power supply (200 VAG)
3 Power to the slave I/O units connected via the I/O link, the separate

detector interface unit, and the stand-alone type LGD unit (24 VDG), power
to the GNG controller (24 VDG), power to the separate detector (scale)

"Turning on the power to all the units at the same time" means
completing the power-on operations in 1 and 2 above within 500 ms
of performing power-on in 3.
Do not remove the memory backup battery (3VDC) and the separate
absolute pulse coder battery (6VDC) regardless of whether the power
of the CNC controller is on or off. If the batteries are removed when
the CNC controller is off, the parameters and programs saved in the
CNC controller and the position data in the pulse coder are lost.
For information on replacing the memory backup battery, see
Subsection 4.4.1.

Power-off Sequence

Tum off the power to all the units at the same time, or in the following
sequence:
1 Power to the slave I/O units connected via the I/O link, the separate

detector interface unit, and the GNG controller (24 VDG)
2 Servo amplifier control power supply (200 VAG), power to the separate

detector (scale)
3 Power to the overall machine (200 VAG)

When turning off the power of the CNC controller, be sure to tum off
the power of units such as the slave I/O devices connected through I/O
Link, p amplifier with I/O Link, Power Mate and separate detector
interface unit , control power supply of the servo amplifier, and
separate detector (such as a scale).
"Turning off the power to all units at the same time" means
completing the power-off operations in 2 and 3 above within 500 ms
before the power-off operation described in 1 above. If the power to
the units indicated in 2 or 3 is turned off other than within 500 ms of
the power in 1 being turned off, alarm information is left in the NC.
When the power is turned off or when the power is momentarily
disconnected, processing must be performed from the machine as
necessary, because motor control is disabled.
For example, when movement along a vertical axis is controlled, a
brake should be applied to prevent falling. Usually , the brake clamps
the motor when the servo is not activated or when the motor is not
turning. The clamp is released only when the motor is turning.
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When servo axis control is disabled by power-off or momentary
power disconnection, the brake usually clamps the servo motor. In
this case, before the relay for clamping operates, the controlled axis
may fall. So, also consider whether the distance the axis is likely to
fall will cause a problem.
When the power is turned off:

Be sure to apply a brake for clamping before turning off the
power to CNC.

When the power fails:
If a power failure is detected , a brake must be applied
immediately. Select the power supply with a longer DC power
retention time after AC power-off, because the servo is
deactivated if the power to CNC is turned off.
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4.3 CABLE FOR POWER SUPPLY TO CONTROL UNIT

Supply the power to the control unit from an external 24 VDC power
su I.

CNC control unit External power

CP1

1 +24V
2 OV
3

24VDC stabil ized
power
24VDC ±10%

Cable

CP1
AMP Japan
1-178288-3 (housing )
1-175218-5 (Contact)

External power

+24V (1) Select a source that

OV (2) meets the external
power terminal.

Recommended cable: A02B-0124-K830(5m) I
(Crimp terminal of size M3 is available on the external power !
side)
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4.4

4.4.1

4.POWER SUPPLY CONNECTION

BATTERIES

In a system using this CNC , batteries are used as follows :

Use Component connected to battery

Memory backup in the GNG control GNG control unit
unit
Preservation of the current position Separate detector interface unit
indicated by the separate absolute
pulse coder
Preservation of the current position Servo amplifier
indicated by the absolute pulse coder
built into the motor

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

Offset data, and system parameters are stored in SRAM in the control
unit. The power to the SRAM 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 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 to occur because the contents of memory are
lost. Clear the entire memory and reenter data after replacing the
battery.
FANUC thus recommends that the battery be replaced periodically,
once a year, regardless of whether a battery alarm is issued.
The following two kinds of batteries can be used.
• Lithium battery built into the CNC control unit.
• Two alkaline dry cells (size D) in the external battery case.

NOTE
A lithium battery is installed as standard at the
factory.
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When a lithium battery is used
• Replacement procedure

B-64303EN/01

Prepare a new battery unit (ordering code: A02B-0309-K1 02).
(1) Tum on the power to the CNC. After about 30 seconds, tum off

the power.
(2) Extract the old battery unit from the lower right of the rear of the

CNCunit. (Hold the latch of the battery unit, and extract the unitr?"while relea~n~ the claw from tDe cas~J

I Extract the unit while holding this portion. 1
!

Mount the new battery unit. (Push the battery unit in until the
claw is latched into the case.) Ensure that the latch is engaged
securel .

Push the unit in until the claw is
latched into the case .
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& WARNING
Using other than the recommended battery may
result in the battery exploding. Replace the
battery only with the specified battery
(A02B-0309-K102).

& CAUTION
Steps 1 to 3 should be completed within 30
minutes. Do not leave the control unit without a
battery for any longer than the specified period.
Otherwise, the contents of memory may be lost.
If steps 1 to 3 may not be completed within 30
minutes, save all contents of the SRAM memory to
the memory card beforehand. Thus, if the
contents of the SRAM memory are lost, the
contents can be restored easily.

When discarding a battery, observe the applicable ordinances or other
rules of your local government. In addition, cover the exposed pins
with tape or other insulation materials to prevent a short circuit before
discarding the battery.
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When alkaline dray cells (size D) are used
. Replacing the battery

B-64303EN/01

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

Lt. CAUTION
To replace the battery when the power is off, follow
the same procedure as that for the replacement of
a lithium battery, described above.

Dry cell x 2

Cover

Battery case Mounting hole x 4
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4.4.2

4.POWER SUPPLY CONNECTION

Battery for Separate Absolute Pulsecoders (6VDC)

The current position data of the absolute pulse coder connected to the
separate detector interface unit is saved by the battery connected to
connector JA4A of the separate detector interface unit.
If the voltage of the battery drops , OS alarms 306 to 308 are issued.
When DS alarm 307 (battery voltage drop alarm) occurs, replace the
battery as soon as possible. Estimated time to run out of the battery
is I to 2 weeks, but the actual life depends on the number of pulse
coders.
If the voltage of the battery further drops, DS alarms 306 (battery zero
alarm) occurs. In this case, the current position of the pulse coder
cannot be recorded and OS alarm 300 (reference position return
alarm) occurs . Replace the battery and perform a reference position
return .
Although the battery life depends on the number of pulse coders
connected, it is recommended that the battery be replaced annually
regardle ss of the issuance of the above alarms .

Replacing a battery
Obtain four commercially available alkaline batteries (size 0).
(1) Tum on the power of the machine (CNC).
(2) Loosen the screws of the battery case, and remove the cover.
(3) Replace the dry batteries in the case.

Cover

" ,,,,,,, ,,,,

f~:~'::~~~~-------- --,,,,,,,,,,,,,,,,,,,,-------- --- - --------

(4) After install ing the new batteries, replace the cover.
(5) Tum off the power to the machine (CNC).

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

.6 CAUTION
The battery must be replaced with the power of the
CNC turned on (the servo amplifier turned on).
Note that, if batteries are replaced while no power
is supplied to the CNC, the recorded absolute
position is lost.
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4.4.3 Battery for Absolute Pulsecoder Built into the Motor (6VDC)

The battery for the absolute pulse coder built into the motor is
installed in the servo amplifier. For the methods of connection and
replacement, refer to the maintenance manual of your servo amplifier.
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5
5.GONNEGTION TO GNG PERIPHERALS

CONNECTION TO CNC PERIPHERALS

Chapter 5, "CONNECTION TO CNC PERIPHERALS", consists of
the following sections:

5.1 CONNECTION WITH DISPLAY UNIT/MDI UNIT 62
5.2 CONNECTION WITH INPUT/OUTPUT DEVICES 69
5.3 CONNECTING THE HIGH-SPEED SKIP (HDI) 83
5.4 Linking The EMBEDDED Ethernet Interface 86
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5.1
5.1.1

CONNECTION WITH DISPLAY UNIT/MOl UNIT

Overview

The CNC controller and the display unit are connected within the unit,
so a machine tool builder does not need to connect them. The MDI
cable is also included except for the 10.4" color LCD, so a machine
tool builder does not need to connect it. Therefore, this subsection
describes how to connect the CNC control unit and the MDI unit for
the 10.4" color LCD.
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5.1.2 Connection to the MOl Unit

Rear of unit

[[]
[[]

JA2

0 0

DDDDDDDDD
DDDD DDDD

DDD[JJDDDD
DODD DODo DDDD DODD

MOl Cable

Dc8=JDDDD
D DDDD

0 0

MOl unit

o

o

@

o

•
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5.1.3 Connection with the Standard MOl Unit

Control un it
JA2

n1 *KEYoo 11 *KEYOI
02 *KEY02 12 *KEY03
03 *KEY04 13 *KEY05
04 *KEY06 14 *KEY07
05 *COMoo 115 *COMOI
106 *COM02 16 *COIlO:l
07 *COM04 17 *COM05
08 *COM06 18 *COM07
09 *COM08 19 *COM09
10*COM10 20 *COM11

Honda tsushin Kogyo Co., Ltd . (including
housings)
PCR-E20FA-E20SPF1A+ (press-mount
type) or
PCR-E20FS-E20SPF1A+ (soldering type)

MDI unit
CK1

01 *KEYOO 11 *KEYOI
02 *KEY02 12 *KEY03
03 *KEY04 13 *KEY05
04 *KEY06 14 *KFY07
05 *CnMOO 15 *COMOI
06 *p.I1IIIl? If; *p.I1IIIl~

07 *C0M04 17 *C0M05
08 *COM06 18 *C0M07
09 *COM08 19 *COM09
10*COM10 20*COMl l

*KEYOO
*KEY02
*KEY01
*KEY03
*KEY04
*KEY06
*KEY05
*KEY07
*COMOO
*COM02
*COM01
*COM03
*COM04
*COM06
*COM05
*COM07
*COM08
*COM10
*COM09
*COM11

:..... ......................:
01 A 01
02 / \ 02
11 1\ 11
12 / \ 12
03 : 1\ 03
04 / \ 04
13 : 1\ 13
14 : / \ 14
05 : A 05
06 / \ 06
15 1\ 15
16 / \ 16
07 1\ 07
08 / \ 08
17 1\ 17
18 / \ 18
09 1\ 09
10

: / \ 10
19 1\ 19
20 / \ 20

:

:···············=rihield

Grounding plate

*KEYOO
*KEY02
*KEY01
*KEY03
*KEY04
*KEY06
*KEY05
*KEY07
*COMOO
*COM02
*COM01
*COM03
*COM04
*COM06
*COM05
*COM07
*COM08
*COM10
*COM09
*COMll

Recommended cable specification: A02B-0309-K813(45cm)
Recommended wire specification:A66L-0001-0284#10P(#28AWG x 10 pairs)

NOTE
The MOl cable needs to be clamped to prevent a
heavy load caused by vibration from being applied
to the cable. When the cable length is 50 cm or
less, however, shielding or clamping is not
necessary.
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5.1.4 Key Layout of MOl

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

HELP key RESET key Address keys/Numeric keys

Cancel (CAN) key

Edit keys

v-++--- - INPUT key

1
~ LEJ [:]J LfJ [1] G][] [:tJ
t][:](§] [3 ~~[;] ~

[I] [] t3[:E] ETI OJ [i] [] ~
~ [ill [l] [kJ D [§]D
[u~~EfJ rna ~

~ m rIJ [;J[f;
[IlGmG ~[mJ[i] [I]

SHIFT key

Page change keys Cursor move keys Function keys

s, horizontal t e
Address keys/Numeric keys

Function keys

Page change keys

I
1

( \

[9~l:]5J[i]5J

~[]t£]~~~

~t]5JG~D
~~[gD[Q]D
~~m[dJ[ #J f>POS escc s: SHIF T CAN I!'R.IT

1~~~[JJ~ ~
'-- SYSTEM I'£SSAC£ -'#"'" ALTER I NSERT <ELETE

r~ c:J0 [:J lW)
~

IT] ~
r.

RESE
~ . ~ ~ '/

-

Cancel (CAN) key

INPUT key

SHIFT key

HELP key

RESET key

Edit keys

Cursor move keys
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• Small MOl unit (OGN keys, vertical type)

Soft keys

B-64303EN/01

RESET key

EJDDD DDG
Function keys

r---~~-I
HELP key

Edrt keys

Page change keys

Address keys/ Numeric keys

SHIFT key
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For Machining center (M series)
• Standard MOl unit (ONG keys)

HELP key RESET key Address keys/Numeric keys

Cancel (CAN) key

Edit keys

-++-- - - INPUT key

~ CB [:§]~ tzJ [i]~ btJ
(8] crJ [] [§] ~ [;]~ ~
[JJ t] EEJ Em [;JJ [;]~ ~
rn rn [JJ[I] DC2JD
~~rn~ mE]!
[ZlGmG ~rIlBl ,{l1

IT] m ~[mJ [i] E

SHIFT key- ---t-h

/
Page change keys Cursor move keys Function keys

• Small MOl unit (OGN keys, horizontal t pe

Address keys/Numeric keys

Function keys

Page change keys

@EEJ~[2][i]~

~G~~~[;]
~~[2J~[i]~
t£J~[gD[Q]D

r-: [j]~~ w::- 1/ €>
POS PRO:3 ss It SHI F7 CAN ' '*''iT

~~~~ .~ ~SYS1CJ"l 1'ESSAC£. ~ . ALre:t I NSERT CEl.ETE
~ : '--~

~5J0c:J ~IT] 0 »,J ~SET
~ , \ ) - -

Cancel (CAN) key

INPUT key

SHIFT key

HELP key

RESET key

Edit keys

Cursor move keys
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• Small MOl unit OGN keys, vertical t e)

Soft keys

RESET key

RE sET
'/

EJ DD D D D G
_-------r- Function keys

HELP key

Edit keys

- Page change keys

Address keys/Numeric keys

SHIFT key

- 68-
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5.2
5.2.1

5.CONNECTION TO CNC PERIPHERALS

CONNECTION WITH INPUT/OUTPUT DEVICES

Overview

An input/output device is used to enter information such as CNC
programs and parameters from an external device to the CNC, or to
output information from the CNC to an external device.
The interface of the input/output devices electrically conforms to
RS-232-C, so that a connection can be made with a device that has an
RS-232-C interface.
The tables below indicate the serial ports of this CNC.

Port name Interface location

First channel (JD36A) Main control unit
Second channel (JD36B) Main control unit Note

NOTE
When using the touch panel, the interface of the
second channel cannot be used as the interface of
input/output devices because it is used to
communicate with the touch panel on the CNC
side.
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5.2.2 Connecting I/O Devices

R232-1
JD36A

- 70 -

Unit rear panel

R232-2
JD36B

Punch panel
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NOTE
This interface is the RS-232C interface on the CNC
side. These models use this RS-232-C interface
on the CNC side in the following cases.
• Ladder uploading or downloading via RS-232-C

using FANUC LADDER or FANUC LADDER II
• Ladder monitoring from an external PC using

FANUC LADDER III
• DNC operation via RS-232-C, external I/O device

control
• Input/output of parameters and programs by

usinq the CNC screen display function
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5.2.3 RS-232-C Serial Port

1 FG
14

2 SO
15

3 RD
16

4 RS
17

5 CS
18

6 DR
19

7 SG
0 ER

8 CD
1

9
2

0

1
3

2
4

5 +24V
3

Relay connector
(DBM-25S)

I

CNC

JD36A, JD36B
PCR-E20MDK-SL-A

1 RD 11 SO

2 OV 12 ov 80-G3 DR 13 ER

4 OV 14 OV

5 CS 15 RS

6 OV 16 OV
7 CD 17 (*)
8 OV 18 11+5V)(*)

9 (*) 19 +24V

10 +24V 20 11+5V)(*)

NOTE
1 +24 V can be used as the power supply for FANUC

RS-232-C equipment.
2 Do not connect anything to those pins for which

signal names are not indicated.
3 Pins 18 and 20 (+5V) are provided for touch

channel connection.
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Cable connection

RS

SD

CS

CD

RD

DR

ER

+24V

FG

GND
I Shield

Grounding plate

1 ;-- - - - - - - - -,,- - - - ------: 3

2
,

/ \
,, ,,

3 ,
1\

, 6, ,
4

, 7\ ,, ,
5

,
1\

,
5, ,

6
,

/ \
,, ,,

7 ,
1\

, 8, ,
8 , / \ ,,

u.. ,,,,
10 ,,
11 ,

1\ 2,

12
, / \,

13
,

1\ 20,

14
,

/ \,,
15 ,

1\ 4,
16

, / \ 7,

~
,,,,us. ,,,

19 , 25,

~
,

1-,,,, ---

RD
OV
DR
OV
CS
OV
CD
OV

+24V
SD
OV
ER
OV
RS
OV

+24V

Recommended wire specification
A66L-D001-0284#10P (#28AWG x 10 pairs)
Recommended cable-side connectors(JD36A, JD36B)
PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
F130-20S (Hirose Electric Co., Ltd.)
FCN-247J020-G/E (Fujitsu, Ltd.)
52622-2011 (Molex Japan Co., Ltd.)
Recommended cable specification (Name: PUNCH PANEL)
For JD36A, JD36B
<Narrow width type>
A02B-0236-C191 i1m)
A02B-0236-C1922m)
A02B-0236-C193 5m)

NOTE
Do not connect anything to those pins for which
sional names are not indicated .

- 73 -



5.CONNECTION TO CNC PERIPHERALS B-64303EN/01

5.2.4 RS-232-C Interface Specification

RS-232-C Interface signals
Generally signals as follows are used in ~S-232-C interface.

!
CNC

>-----0 RS (Request to Send) _

Output

Input

>-----0 SD (Send data)

1----0 RD (Receive data)

When CS is not used short CS
and RS. I

1----0 CS (Enable to send) I

ER (Ready)

DR (Data set ready)

CD (Check data)

,..------<) SG (Signal ground)

,..-------Q FG (Frame ground)

When DR is not used--:-;?1----:short DR and ER., ,, ,, ,
, I, ,

_____ -1 :

,,,,
_____________J Always short ER and

CD.

Fig. 5.3.4 (a) RS·232·C interface

- 74-



B-64303EN/01 5.GONNEGTION TO GNG PERIPHERALS

Signal
RS·232C
circuit 1/0 Description

name
number

SD 103 Output Sending Start bit Stop bits

data
~RD 104 Input Receiving

ON

data
OFF(When ISO code 0 is sent)

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

transmission ends .

CS 106 Input Sending When both this signal and the DR signal
permitted 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 circu it
to the RS sianal circuit.

DR 107 Input Data set When external device is ready to operate,
ready this signal is set. This signal should usually

be connected to the signal indicating
external device power supply being on. (ER
signal of external device). See Note below.
The NC transfers data when this signal is
set. If the signals turned off during data
transfer, alarm 086 is issued . If the DR
signal will not be used, make sure to strap
this sianal circuit to the ER sianal circuit.

ER 108.2 Output NC ready This signal is set when the NC is ready to
to operate. External device should regard the
operation SD signal as being significant when the ER

sional is set.
CD 109 Input Signal Since this signal is not used in connections

Condition with external device, the signal circuit must
be strapped , inside the connecting cable , to
the ER sianal circuit.

SG 102 Sianal aroundina
FG 101 Frame aroundina

Signal description of RS-232-C interface

NOTE
Siqnal on/off state is defined as follows;

-3V or lower +3V or hiqher

Function OFF ON

Sianal Condition Markina Spacino
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Transmission Method of RS-232-C interface
- Start-stop

Generally, two transmission methods are available at the serial
interface. This CNC 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

Data bit
(8 bit including one parity bit)

Stop bits
(2 bits)

~I

- Codes

,
Control code 8 7 6 5 4 3 2 1

DC1 Tape reader start 0 0 0

DC2 Tape punch 0 0 0

designation

DC3 Tape reader stop 0 0 0 0 0

DC4 Tape punch release 0 0 0

Transmission codes are as follows:
(i) EIA code and Control codes DCI to DC4.
(ii) ISO code and Control codes DCI to DC4 (Optional ISO code

input is necessary.)
The connected external device must be able to recognize the following
control codes sent from NC

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

In this interface , control codes DC I to DC4 are used.
(a) NC can control external device by issuing codes DCl to DC4.
(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 input to NC , NC stops data output
within ten characters. When control code DCI 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.
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Table 5 34
ISO code EIAcode Meaning

linaracter 8 7 6 5 4 3 2 1 l.llaracter 8 7 6 5 4 3 2 1

0 0 0 • 0 0 • INumeraI 0

1 0 0 0 • 0 1 • 0 I Numeral 1
2 0 0 0 • 0 2 • 0 INumeral 2
3 0 0 • 0 0 3 0 • 0 0 I Numeral 3
4 0 0 0 • 0 4 • 0 I Numeral 4
5 0 0 • 0 0 5 0 • 0 0 INumeral 5

Ib 0 0 • 0 0 6 0 • 0 0 INumera I 6
7 0 0 0 • 0 0 0 7 • 0 0 0 I Numera l 7

18 0 0 0 0 • 8 0 • -NumeraI 8
9 0 0 0 • 0 9 0 0 • 0 , Numera I 9
A 0 • 0 a 0 0 • 0 i Address A
B 0 • 0 b 0 0 • 0 ? : Address B
C 0 0 • 0 0 c 0 0 0 • 0 0 IAddress C

IU 0 • 0 d 0 0 • 0 ? I Address D
E 0 0 • 0 0 e 0 0 0 • 0 0 i Address E

IF 0 0 • 0 0 f 0 0 0 • 0 0 i Address F

G 0 • 0 0 0 9 0 0 0 • 0 0 0 IAddr ess G
H 0 0 • h 0 0 0 • i Address H

I 0 0 0 • 0 i 0 0 0 0 • 0 i Address I
J 0 0 0 • 0 j 0 0 • 0 0 ? i Address J
K 0 0 • 0 0 k 0 0 • 0 ~ Address K
L 0 0 0 • 0 I 0 • 0 0 "( Address L

M 0 0 • 0 0 m 0 0 • 0 Address M

N 0 0 • 0 0 n 0 • 0 0 Address N

0 0 0 0 • 0 0 0 0 0 • 0 0 Address 0
p 0 0 • p 0 0 • 0 0 0 Address P

Q 0 0 0 • 0 q 0 0 0 • Address Q

R 0 0 0 • 0 r 0 0 • 0 Address R

I::> 0 0 • 0 0 s 0 0 • 0 Address S
T 0 0 0 • 0 t 0 • 0 0 Address T

U 0 0 • 0 0 u 0 0 • 0 Address U
V 0 0 • 0 0 v 0 • 0 0 ? Address V
W 0 0 0 • 0 0 0 w 0 • 0 0 Address W
X 0 0 0 0 • x 0 0 • 0 0 0 Address X
y 0 0 0 • 0 y 0 0 0 • ? Address Y
Z 0 0 0 • 0 z 0 0 • 0 Address Z

IUI::L 0 0 0 0 0 • 0 0 0 Del 0 0 0 0 • 0 0 0 *
NUL • Blank • *

IBS 0 0 • BS 0 0 • 0 *
HT 0 • 0 Tab 0 0 0 • 0 0 *
LF or NL 0 • 0 CR or EOB 0 •
CR 0 0 • 0 0 *
SP 0 0 • SP 0 • *
% 0 0 • 0 0 ER 0 • 0 0

1\ 0 0 · (2-4-5 ) 0 0 • 0

) 0 0 0 • 0 (2-4-7 ) 0 0 • 0

+ 0 0 • 0 0 + 0 0 0 • *- 0 0 • 0 0 - 0 •
: 0 0 0 • 0

I 0 0 0 • 0 0 0 I 0 0 • 0

0 0 • 0 0 0 0 0 • 0 0

# 0 0 • 0 0

IS 0 • 0

& 0 0 • 0 0 & 0 • 0 0 *
-_. 0 • 0 0 0 *
* 0 0 0 • 0 *

0 0 0 · 0 0 0 0 • 0 0 *
0 0 0 0 • 0 0 *

< 0 0 0 • 0 *
= 0 0 0 0 • 0 0 *
> 0 0 0 0 · 0 0 *
? 0 0 0 • 0 0 0 *
@ 0 0 • *

0 0 *
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Control out (Comment f ield start)1 Control in (Comment field end)

@ 0 .

f 1 f
Condition 1 Condition 2 Condition 3

1 1 1
ISO code (. ) @ ..

Condition 1 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 0 is : in ISO code.

2 Control codes DC1 to DC4 are transmission codes
output from the NC.
So the need not to be unched on the NC ta e.

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).

1
EIA code ( »

r
Condition 1

1

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

[Example]
Baud rate: 110
When using one start bit and two stop bits (totalling 11 bits
per character):
Transmission characters/second= 110/11
=1°characters/second (Max.)

(4) Cable length
The cable length depends on the external device type. Consult
with the device manufacturers for actual connecting cable
lengths.
Cable length is as follows by the specification ofNe.
for RS-232C
100m or less 4800 bauds or less
50m or less 9600 bauds or less
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Time chart when the NC receives data (Read into memory)
(1) NC outputs DCI.
(2) The I/O device starts sending data upon receiving DC I.
(3) NC sends DC3 when NC processing is delayed.
(4) The I/O 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.

(5) NC reissues DCI upon completing delayed processing.
(6) The I/O device restarts data output upon receiving the DCI code

(the data must be the next data to the preceding.)
(7) NC sends DC3 upon completing data read.
(8) The I/O device sto s sending data .

10ms or longer 1OOms or longer

RO (input) -~"--+--f----Jw.

SO (outputr----+-r-~

CS (input) __1---+--'

ER
(output)

RS (outputt------'

DR (input)

Up to 10 characters

1ms or longer
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Time chart when the NC send data (Punch out)
(1) NC output DC2.
(2) NC outputs punch data in succession.
(3) When data processing is delayed at the I/O device.

(a) Data output stops within two characters including a
currently transmitting character when CS signal is turned
off.
When CS signal is turned on again, data transmission starts.
(See Fig. 5.3.4 (b))

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

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

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

10ms or longer 100ms or longer

RS (outputj------'

CS (input)

SD (outputor---+--;;;;f'-LJ.J.J.J.J.L.LIJLJ.L

RD (input)

ER (output

1ms or longer Within 2 characters

1Omsor longer

Fig. 5.3.4 (c)

100ms or longer I

ER (output

RS (outputl-------'

SD (output

RD (input) -----tf'--+--------p.u+---..........I....-.-------------

DR (input)

CS (input) --+-+--'

1ms or longer

Fig. 5.3.4 (c)
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Connection between RS·232·C interface and external device

I CNC,;d,

SD

RD

RS

CS

ER

DR

CD

SG

FG

=

- 81 -
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• Use the connection shown in the figure below when the ER and
DR si nals are not used for handshakin .

CNC side I/O device sid

SO SO

RO RO

RS RS

CS CS

ER ER

DR DR

CD CD

SG SG

J-
FG FG

J-

e

he cable for connecting the I/O device to the CNC should be
connected as shown in the below diagram.

Serial interface

SO
,...----------------------------,. ,

I : : 0 : \
RO

0

II : , : :\\
RS

,

1// : : - : : '\.~cs
ft/ : 0 ,

:~0 ,
SG
~

, . - , 0 /1, . , 0

ER \ : :./I 0

DR
0 ,

l----------- ---:----------- -~·:

\
Cable : twist 10 pairs x 0.18mm 2

, with shield
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5.3 CONNECTING THE HIGH-SPEED SKIP (HOI)

5.3. 1 Connecting the High-speed Skip (HOI)

GNG

JA40
PGR-E20MOK-S L-A
(RGR-EV20MOT)

1 HOlD 11 HOl1

2 OV 12 OV

3 HOl2 13 HOl 3
4 OV 14 OV

5 OV 15

6 16
7 17

8 18

9 19

10 OV 20

D~-

NOTE
Do not connect any signal to the pins with no signal
name.
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Cable connections

5 or 10:

15 :

16

17

10

'lshie'd

Ground plate

Recommended cable connector:
PCR-E20FA (Honda Tsushin Kogyo)
F130-20S (Hirose Electric)
FCN-247J020-G/E (Fujitsu)
52622-2011 (Molex Japan)
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5.3.2 Input Signal Rules for the High-speed Skip (HOI)

Circuit configuration

CNC

··············l····
SHIELD

nput C aractenstics
Unit Symbol Specification Unit Remark

Hiqh level input voltaqe VH 3.6 to 11.6 V
Low level input voltaqe VL oto 1.0 V

High level input current liH
2 (max) mA Vin=5V
11 (max) mA Vin=10V

Low level input current liL -8 .0 (max) rnA Vin=OV
Input siqnal pulse duration 20 (min) /lS

Input signal delay or
0.02 (max) ms

variations

Absolute maximum rating
Input voltage ran ge Yin: -3.6 to + 13.6 V
I h

NOTE
1 The plus (+) sign of liH/liL represents the direction

of flow into the receiver. The minus (-) sign of
liH/liL represents the direction of flow out of the
receiver.

2 The high-speed skip signal is assumed to be 1
when the input voltage is at the low level and 0
when it is at the high level.

3 The input level for the GNG receiver is high when
the circuit is open. So, the input level for the
external driver must be low.
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5.4 LINKING THE EMBEDDED ETHERNET INTERFACE

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

5.4.1 Connection to the Ethernet Interface

The lOOBASE-TX interface are available. A hub (line concentrator)
is used to connect the CNC unit to a system. A typical connection
exam le is shown below.

Twisted-pair cableGNG unit

I
Max. 100m

_l ~~----.Ja..,
HUB

(line concentrator)
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NOTE
1 To make a connection to the 10BASE-T Ethernet,

use a hub that meets the following conditions.
• Compliant with 1OOBASE-TX
• With the auto-negotiation function
• Support for the store & forward system

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

Leading in Ethernet cables
An Ethernet cable should be fixed with a clamp or the like so that
pulling it will not cause tension to be applied to the connector (RJ-45)
at the end of the cable. The clamp not only fixes the cable but also
grounds the shield of the cable.

Control unit

Ethernet cable

Clarnp

Pin arrangement of the 10BASE-T/100BASE-TX connector (CD38A)
CD38A

Pin No. Signal name Description

1 TX+ Transmit +

2 TX- Transmit -
3 RX+ Receive +

4 Not used
5 Not used
6 RX- Rece ive -
7 Not used
8 Not used
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5.4.2 Specification of Twisted-Pair Cable

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

CD38A HUB

1 TX+ 1 TX+

2 TX- RJ-45 modular jack 2 TX-

3 RX+ 3 RX+

4 4

5 5

6 RX- -.-- r- c- 6 RX-

7 7

8 -"-l J- ~
8

Max. 100m

CD38A

TX-

RX-

TX+

RX+

\I

- - -- ----------- --- - - - - ------------- - -

1 " 1

2 / \ 2
, ,,

"3 , 3
,

/ \ ,
6 , , 6

,

--
_ N N_ ~ .. __ _ _ ___ _ _ _ _ _ _ _ _ _ _ ... ... ... __ _____

TX+

RX-

TX-

RX+

Shield

NOTE
The cable can be up to 100 m long (for the
FANUC- recommended cable for movable
sections , up to 50 m). Do not make the cable
ionqer than necessary.
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Cable Wires
Many cables without a shield (UTP cables) are commercially available
as twisted pair cables conforming to IOBASE-T or IOOBASE-TX.
To improve noise immunity in factory automation environments,
however, be sure to use twisted pair cables (STP cables) with a
common shield in category 5.

)d d bl (D fi decommen e ca es or ixe parts
Manufacturer Specification Remark

Furukawa Electric Co., Ltd. DTS5087C-4P Twisted wires
Nissei Electric Co., Ltd . F-4PFWMF Sinqle-wire cable

R

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

Recommended cable (for movable sections)
Manufacturer Specification Remark

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

Cable specification (FANUC original product, with no connector)
Drawing nuinber: A66L-000I-0453
Manufacturer: Oki Electric Cable Co., Ltd.
Specification

Electrical characteristic:
Complying with EIA/TIA 568A categories 3 and 5
The length of the cable to the hub must be kept within 50 m
because of its attenuation performance.
Structure: Common-shield braided cable with drain wire
The conductors of the cable are AWG26 annealed-copper
strand wire, with a sheath 0.8 mm thick and an outer
diameter of 6.7 ± 0.3 mm
Fire resistance: ULl581 VW-I
Oil resistance:
As per FANUC's internal standard (Equivalent to
conventional oil-resistant electrical cable)
Flex resistance:
Million or more bending cycles with a bending radius of 50
mm (U-shaped bend test)
UL style No.: AWM20276 (80°C/30VNW-I)

NOTE
Use the TM21CP-88P(03) connector made by
Hirose Electric Co., Ltd. to this cable.
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About cable assemblies
Oki Electric Cable Co., Ltd. can offer a cable assembly that uses the
TM2ICP-88P(03) connector made by Hirose Electric Co., Ltd . To
get this cable assembly, negotiate directly with the manufacturer on its
specifications (cable length, shipping test, package, etc.).

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

Connector used with cable AWG26 4P TPMC-C5-F S8

Manufacturer

Hirose Electric Co., Ltd.

NOTE
About TM21 CP-88P(03)
Connector (manufacturer's standard product)
Drawing number: A63L-0001-0823#P
Manufacturer: Hirose Electric Co., Ltd.
Manufacturer's model number: TM21 CP-88P(03)
Complying with EIA/TIA 568A categories 3 and 5
Ask Hirose Electric Co., Ltd. for explanations about
how to attach the connector to a cable.

(Hirose Electric Co., Ltd. offers the TM21CP-88P(03) Wiring
Procedure Specification (Engineering Specification No.
ATAD-E2367) to explain the related technical information.)

- 90-



B-64303EN/01

5.4.3 Anti-Noise Measure

5.CONNECTION TO CNC PERIPHERALS

Separating signal lines
Ethernet cable wires belong to group C. See descriptions elsewhere
for explanations about how to separate them from wires in group A or
B.

Cable clamp and shield processing
If any cable led into the CNC requires shielding, clamp it as shown
below. The same method is used also to shield Ethernet twisted-pair
cables. The clamp shown in the figure works not only for cable
fixing but also for shield processing . Shield processing is very
important to maintain the stable operation of the system. Do not
forget attach this clamp. See Subsection 3.5.1.3 "Cable Clamp and
Shield Processing," for details.

5.4.4 Network Installation

Even when the machine satisfies its grounding requirements, noise
from the machine may get on communication lines depending on the
way the machine is installed and its environment , resulting in a
communication error. Separating and isolating the Ethernet
backbone cable and PC from the machine can prevent noise from
getting on the communication lines.
An example of connection is shown below.
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Power supply for the HUB

PCandbackbonecable side

Eie-;;;i~~s~~;ati~n-b; - 1-------S~P- - b-I - - - - - -
connection with ca e
100BASE-TX
- - - - - - - - - - - - - --- - ----------- ---------- ------

(*1)

I[Large-scale network]

Machine systemside

Machine Machine Machine

(Note1) -.:;::- (Notel ) -.:;::- (Notel) -.:;::-

~

1 [Small-scale network]

PC

Power supply for the HUB

(Notel)

PCandbackbonecable side

Ei~~i~als-;';a~a~i~n-b~ - 1-------------------- ----------
connection with STP cable
IOOBASE-TX

------------- -------------------- ----------
Machinesystemside

Machine

(Notel) -.:;::-

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

If this is impossible because there is only one grounding point, use separate
grounding wires for the PC/backbone cable and the machine system up to the
grounding point.
The grounding resistance must not be higher than 100 n (class 3 grounding). The
grounding wire must not be thinner than the AC power line conductor, and its
cross-sectional area must not smaller than 5.5 mrrr'.

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

The figure below shows the spindle-related connections. Note that the
number of connectable spindles depends on the model. So, see the
tables that follow the figure below.

For Series Oi Mate
Number Serial soindle Analog Position coder for

of
First Second spindle analog spindle

soindles

1
0

0 Usable

The spindles marked with 0 are to be selected.

I)
Number Serial soindle Analog Position coder for

of
First Second spindle analog spindle

soindles

1
0

0 Usable

2
0 0

0 0 Unusable

For Series Oi (1-path contro

The spindles marked with 0 are to be selected.

I)
Number Serial spindle

Analog
Position coder

of for analog
spindles

First Second Third spindle
spindle

1
0

0 Usable

2
0 0

0 0 Unusable

3
0 0 0

0 0 0 Unusable

For Series Oi (2-path contro

The spindles marked with 0 are to be selected.

When using third serial spindle, the serial spindle connector panel is
necessary.
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Spindle motor

TB2O----i

Spindle Amp. (first)

JA7B oi SP

JA7A TB2o----i

(1)
Pos ition coderD
~

0
(2)

JA4 1 D-O
(3)

eNC
Main
board

Spindle motor

Inverter

(1) To use one serial spindle, make a direct connection from JA41 on
CNC to the spindle amplifier. And, to two serial spindles, make a
direct connection from JA7A on the first amplifier to the second
spindle amplifier.

(2) To use third serial spindle, make a connection from JA41 on
CNC to the serial spindle connector panel for a branch. And,
make a connection from JA7A-I on the serial spindle connector
panel for a branch .to the first spindle amplifier, make a
connection from JA7A-2 on the serial spindle connector panel
for a branch to the third spindle amplifier

(3) To use the position coder for an analog spindle, make a direct
connection from JA41 to the position coder.

NOTE
When using the serial spindle interface, the
position coder interface for analog spindles cannot
be used.
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6.1 SERIAL SPINDLE

6.1.1 Connection of One to Two Serial Spindles

When connecting one serial spindle amplifier, connect it to JA41.
When connecting a second serial spindle amplifier, connect it to JA7A
of the first serial spindle amplifier.
Electric cables are usually used to connect serial spindles, but optical
fiber cables and optical adapters need to be used when:

The cable length is 20 m or more.
A ground wire with a cross-sectional area of 5.5 mm2 or more
cannot be used to connect between the power magnetics cabinet
having spindle amplifiers installed and the operator's panel
cabinet having the CNC control unit installed.
Cables may be significantly affected by noise. For example,
when there is a strong electromagnetic noise generator such as a
welding machine near the cables or when the cables runs long in
parallel with a power line that generates noise or a power
magnetic cable

NOTE
The conventional optical I/O Link adapter
(A13B-0154-B001) cannot be used.
Use optical adapter (A13B-0 154-B003).

Connection diagram (when only electric cables are used)

GNG JSpindle amplifier l Spindle amplifier

JA41

~~:~~"""ti:~~bl~K JA7B

JA7A

Connection diagram (when an optical cable is used)
Opt ical adapter

JA7A

pindie amplifier

Interconnection cable 2
1--.."

JA7A

pindle amplifier

,---------,>~ <L-
JA

_

7B

-----'

Interconnection cable 1

Optical cable

Interconnection cable 2

GNG

JA41
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Interconnection cable 1

CNC, spindle amplifier , serial
spindle connector panel

Spindle amplifier

JA7B

PCR-EV20MDT

1 SIN 11 OV

2 ' SIN 12 OV

3 SOUT 13 OV

4 'SOUT 14 OV

5 15 OV

6 16 OV

7 17

8 18 (+5V)

9 (+5V) 19

10 20 (+5V)

D-O
JA41(PCR-E20MDK-SL-A)
JA7A(PCR-EV20MDT)
JA7A-12(PCR-E20MD),

1 SIN 11

2 ' SIN 12 OV

3 SOUT 13

4 ' SOUT 14 OV

5 [ I 15 [ I
6 [ I 16 OV

7 [ I 17 [ I
8 [ I 18 (+5V)

9 (+5V) 19 [ I
10 [ ) 20 (+5V)

NOTE
When an optical cable is used for connection
between the NC and a spindle amplifier, the +5V
signals indicated in parentheses are used to feed
power to the optical adapter. The signals
indicated in angle brackets [ ] are reserved for
functional expansion, so no connection to them is
allowed.

Cable connection

Connectors Connector JA7B
JA41 - -
JA7A

SOUT 3 1\ 1 SIN
JA7A-1 ,2 1\

' SOUT
4 2 ' SIN

NC, spindle
1 1\ 3 Spindle

plifier, serial SIN SOUT

I \
, amplifier

indle :
, ,,

nnector 2 , ,
4'SIN

,
' SOUT

nel , 0, 0,
12,14,16 :

, 12,14,16
OV

,
OV,

, ,,
0 0
0 ,,

0,
0, ,,, ,

---

C
am
sp
co
pa

Ground plate Ground plate

Recommended cable connector:
PCR-E20FA (manufactured by Honda Tsushin Kogyo)
FCN-247J020-G/E (manufactured by Fujitsu )
52622-2011 (manufactured by Molex Japan )
Recommended wire specification : A66L-0001-0284#10P (#28AWG x 10 pairs)
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Interconnection cable 2
CNC. spindle ampli fier, serial

Optical adapterspindle connector panel

JA41(PCR-E20MDK-SL-A)
JA7B(PCR-EV20MDT) JD1
JA7A-1,2(PCR-E20MD) PCR-EV20 MDT

1 SIN 11 JD-{][ 1 SIN 11 OV
2 ' SIN 12 OV 2 ' SIN 12 OV
3 sour 13 3 sour 13 OV
4 'sour 14 OV 4 'sour 14 OV
5 [ I 15 [ 1 5 15 OV

6 [ I 16 OV 6 16 OV
7 [ I 17[ 1 7 17
8 [ I 18 +5V 8 18 +5V

9 +5V 19 [ I 9 +5V 19
10 [ I 20 +5V 10 20 +5V

NOTE
The signals indicated in angle brackets are
reserved for functional expansion, so no
connection to them is allowed.

Outline drawing of an optica l adapter

40M3

: Optical
~ I / connector
::1/ COP1

: ~
r
,

56

FANUC

ill m. 40

j
c onnector for '
conne cting a H
un~ \ '
JD1 i

l!) ,

'<t :

,,
cL.~_. I:J

~I O~ }f 0 e ~j ~±~~ ]~;[
------G-r-OU-nd.... p/ate t Un jt: mm
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6.1.2 Connecting Three Serial Spindles

When three serial spindles are connected, the serial spindle connector
panel is necessary.
Serial spindle connector panel specification: A13B-O 180-BOO 1
Outside dimensions ofthe serial spindle connector panel
The outside dimensions of the serial spindle connector panel are the
same as those for the 0 tical ada ter A13B-0154-B003 .

45

4-M3

!

Connector for connection with a spindle
amplifier JA7A-1 (first channel)

Connector for connection with a spindle
amplifier JA7A-2 (second channel)

Connector for connection with the CNC
JA48

Conditions for installing the serial spindle connector panel
• The serial spindle connector panel does not have an enclosed

structure. So, install the serial spindle connector panel in an
enclosed cabinet as used for the CNC.

• Ground the case by using the case mounting screws of the serial
spindle connector panel.

• The serial spindle connector panel is light, so that it need not be
secured with screws. However, ensure that the serial spindle
connector panel does not contact other electrical circuits and thus
cause a short circuit. When securing the serial spindle
connector panel to the cabinet, for example, attach an L-shaped
metal fitting as shown below with a case mounting screw (M3) of
the serial spindle connector panel.

L-shaped metal

~I \§§7IAw ;_.
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Connection diagram
(Connection diagram when only electrical cables are used)

Serial spindle
connector panel

Spindle amplifie Spindle amplifie

CNC

JA41

Interconnection cable 3

JA7A-1

JA48

JA7A-2

JA7A

JA7A

pindle amplifie

>~< JA7B

JA7A

Interconnection cable 1 Interconnection cable 1

(Connection dia

Serial spindle
connector panel

Optical adapter

CNC

JA41

Interconnection cable 4

JA7A-1

JA48

JA7A-2

>>1---------.

.-----_-----, 1>
>>I-------l

Optical cable

Interconnection cable 2

Spindle amplifie

>~< JA7B

JA7A

JA7A

JA7A

Spindle amplifie

>~< JA7B

JD1

COP1

JD1

COP1
~«

Optical adapter<
,------,

'---------1< <

Interconnection cable 2 Interconnection cable 1
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(Cable connections when only electrical cables are used)
Cable connection between the CNC and serial spindle connector panel
Interconnection cable 3

CNC Serial spindle connector panel

JA41 (main board)

PCR-E20MDK-SL-A

1 SINA 11

2 · SINA 12 OV

3 SOUTA 13

4 · SOUTA 14 OV

5 <> 15 SINS

6 <> 16 OV

7 < > 17 · SINS

8 <> 18 (+5V)

9 (+5V) 19 SOUTS

10 · SOUTS 20 (+5V)

D-O
JA48

PCR-E20MDT

1 SINA 11

2 · SINA 12 OV

3 SOUTA 13

4 ·SOUTA 14 OV

5 15 SOUTS

6 16 OV

7 17 · SOUTS

8 18 (+5V)

9 (+5V) 19 SINS

10 · SINS 20 (+5V)

NOTE
When an optical cable is used for the connection
between the CNC and a spindle, the +5V signals
indicated in parentheses are used to feed power to
the optical adapter.
No connections must be made to the pins with
angle brackets « » because they are reserved for
expansions.

Cable connection

Ground plate

I JA48

SOUTA
' SOUTA

SINA

' SINA
SOUTB

·SOUTS
SINS

' SINS
OV
OV
OV,

__ _ I

I Shield

1
r- - - - -- - - - -- - - - - - - ..

3I A :,
/ \ :2 , 4,

3
,

A
, 1, ,

4
, / \

,
2,

, ,
15 ,

/\
, 15,,

/\ ,
1717 ,, ,

19
,

/\
,

19, ,

10
, / \

,
10, ,,

12
,

: 1Z,
14

, , 14,, ,
16 , ,

16, ,
,

SINA
' SINA

SOUTA

' SOUTA
SINS

' SINS
SOUTS

' SOUTS
OV
OV
OV

IJA41

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

Recommended cable specification: A02S-0236-K845
Recommended wire specification: A66L-0001-0284#10P (#28AWG x 10 pairs)
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NOTE
When this cable is installed close to other cables
such as a power line, a shielded wire must be
connected to the ground plate. When the CNC is
installed close to the serial spindle connector
panel, however, no connection to the ground plate
is necessary.

(Cable connections when optical cables are used)
Cable connection between the CNC and serial spindle connector panel
(Interconnection cable 4

CNC

JA41 (main board)

PCR-E20MDK-Sl-A

1 SINA 11

2 ' SINA 12 OV

3 SOUTA 13

4 ' SOUTA 14 OV

5 < > 15 SINB

6 <> 16 OV

7 <> 17 ' SINB

8 < > 18 +5V

9 +5V 19 SOUTB

10 ' SOUTB 20 +5V

D-D

Serial spindle connecto r panel

JA48

PCR-E20MDT

1 SINA 11

2 ' SINA 12 OV

3 SOUTA 13

4 ' SOUTA 14 OV

5 15 SOUTB

6 16 OV

7 17 'SOUTB

8 18 +5V

9 +5V 19 SINB

10 ' SINB 20 +5V

NOTE
No connections must be made to the pins with
angle brackets « » because they are reserved for
expansions.
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Cable connection

IJA41 I SINA

· SINA

SOUTA

·SOUTA

SINB
' SINB

SOUTB

' SOUTB

+5V

+5V

+5V

OV
OV
OV

1 r-------;\-------: 3

2
,

/ \ ,
4, ,

3
,

/\
.

1, ,,
4

, / \
,

2, ,

15
,

A 15, ,
17

,
/ \ ,

17, ,

19
, ,

19,
A ,,

10
, / \

,
10,, ,

9
, , 9, ,

18
, ,

18, ,
20

, ,
20, ,,

12 , ,
12, ,

14
, ,

14, ,
16

, : 16,
, ,,

SOUTA I JA48

' SOUTA

SINA
·S INA

SOUTB

' SOUTB
SINB

' SINB

+5V

+5V

+5V

OV
OV
OV

I Shield
Ground
plate

Recommended cable connector:
PCR-E20FA (manufactured by Honda Tsushin Kogyo )
FCN-247J020-G/E (manufactured by Fuj itsu )
52622-2011 (manufactured by Molex Japan)

Recomme nded cable specification: A02B-0236-K847
Recomm ended wire specifi cation: A66L-0001-0284#10P (28AWG x 10 pairs)

NOTE
1 When this cable is installed close to other cables

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

2 Connection cable 1 between the serial spindle
connector panel and the spindle amplifier, and
connection cable 2 between the serial spindle
connector panel and the optical module are the
same as those used when one or two serial
spindles are connected.

3 When this cable is installed close to other cables
such as a power line, a shielded wire needs to be
connected to the ground plate. However, when
the serial spindle connector panel is installed near
the spindle amplifier or when the serial spindle
connector panel is installed near the optical
module, no connection to the ground plate is
necessary.
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6.2

6.SPINDLE CONNECTION

ANALOG SPINDLE

GNG

JM O(main board) Siqna l name Descripto n
PGR-E20MDK-SL-A SVC ,ES Spindle volta~ comma rd

and common
1 ( ) 11 ( ) ENB1,ENB 2 Spindle enable
2 (OV) 12

3 ( ) 13 ( )

4 14

5 ES 15 ( )

6 ( ) 16

7 SVC 17 ( )

8 EN B1 18

9 ENB2 19 ( )

10 20

Cabe connection A nalog sp indle servo
unit o r inverter

~
7

:--- -- _.."A-... ..--I
10

SVC 5 I \ 1 ~
DA2

ES Er---- EN B1
8 14
9

,
Shiekj -_ . 16ENB2 .l

- -

G round plate

Recommended cable connector:
PCR-E 20FA (manufactured by Honda Tsushin Kogyo)
FCN-247J02G-G/E (manufactured by Fujitsu)
52622-2011 (manufacture d by Molex Japan)

Recommended wire specification: A 66L-0001-D284#1OP (28AWG x 10 pairs)

NOTE
1 ENB1 and ENB2 are turned on when the spindle

voltage command is valid.
These signals are used when other than the
FANUC analog spindle servo unit is used.

2 The rating of analog output is shown below.
Output voltage: ±10 V
Output current: 2 mA (Max.)
Output impedance: 100 Q

3 The signals enclosed by parentheses ( ) are used
for hiqh-speed skip (HOI) .
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6.3 POSITION CODER

CNC

JA41 (main board) Signal name Descript ion

PCR-E20MDK-SL-A SC,*SC Positio n coder C phase signal

PA,*PA Position coder A phase signal
1 ( ) 11 ( ) PB ,*PB Position coder B phase signal
2 ( ) 12 OV

3 ( ) 13 ( )

4 ( ) 14 OV

5 PA 15 SC

6 *PA 16 OV

7 PB 17 *SC

8 *PB 18 +5V

9 +5V 19 ( )

10 ( ) 20 +5V

Cable connection

~ PA
1 r----- --i\ -------1 3 A(PA)
2 : / \ : 4

*PA , N(*PA)
3 ,

A , 1
PB

/ \
, C(PB)

4 : . 2
*PB 15 : 1\ : 15

R(*PB)

SC 17 : /\ : 17
B(PZ)

*SC , P(*PZ)
19 . , 19+5V , H
10 : : 10

OV , K
L__ Shield ."
-L
-

Ground plate

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

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

NOTE
1 The signals enclosed by parentheses ( ) are used

for serial spindles. These signals are not used for
analog spindles.

2 The 15-pin soldering connector (FI40B-2015S
(conventionally, FI40-2015S» manufactured by
Hirose Electric cannot be used for the connector
on the cable side.
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7
7.SERVO INTERFACE

SERVO INTERFACE
Chapter 7, "SERVO INTERFACE", consists of the following
sections:

7.1 CONNECTION TO THE SERVO AMPLIFIERS 106
7.2 SEPARATE DETECTOR INTERFACE 108
7.3 ANALOG INPUT SEPARATE DETECTOR INTERFACE 126
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7.1 CONNECTION TO THE SERVO AMPLIFIERS

Contro l unit

B-64303EN/01

•

o

.0.
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7.1.1

7.1.2

7.SERVQ INTERFACE

Overview

This chapter generally describes connections between this CNC and
servo units.
For details on connections to servo amplifiers, refer to the manual of
each servo amplifier.

Interface to the Servo Amplifiers

The connections between the CNC control unit and servo amplifiers
should be made using optical cables.

The total length of optical cables must be 500 m or less. The length
of the optical cable between the CNC control unit and the first slave
unit must be 50 m or less. The length of an optical cable between
slave units must be 40 ill or less.

<Cable types>
Cable drawing number Usage

A02B-0236-K851 to -K856 For internal Length of 10m or less
(A66L-6001-0023#-) connection
A66L-6001-0026#- For external Length of 50 m or less (40 m or

connection less for a cable between slaves)

Control unit Servo amplifier

JD
FSSB line

COP10A-1 .
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7.2 SEPARATE DETECTOR INTERFACE

Separate detector interface unit

Control unit or the
previous-stage servo
amplifier

Servo amplifier

o

i
[l]J

COP10B

COP10A

1 0

cap l OB

IU

CP11A

JFIOI
JFI02
JF I03
JFI04

DC24V

Digital output

Linear encoder or rotary encoder
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CNC

7.SERVO INTERFACE

Servo card

COP10A ]
Optical fiber cable

Servo amplifier

E

COP10B

COP10A

~
COP10B

COP10A

Optical fiber cable
""------olD [ COP1OB

[ COP10A

Separate detector interface unit (basic)

COP10B JF101 0-1 Linear encoder axis 1

COP10A JF102 0-1 Linear encoder axis 2

CP11A JF103 0-1 Linear encoder axis 3

JF104 0-1 Linear encoder axis 4

CNF1 JA4A 0- Battery for absolute
position detector

24VDC

Flat cable

CNF2 JF105

JF106

JF107

JF10B

0-1 Linear encoder axis 5

0-1 Linear encoder axis 6

0-1 Linear encoder axis 7

0-1 Linear encoder axis B

When a separate detector such as a separate rotary encoder or linear
encoder is used, a separate detector interface unit is required. The
separate detector interface unit is connected through an optical fiber
cable as an unit on an FSSB line.
A separate detector interface unit consists of basic units and additional
units. Up to four pulse coders or liner scales can be connected by
adding an additional unit (up to eight units can be connected as a total).
An additional unit is connected to a basic unit through a flat cable.
The maximum number of separate detector interface units that can be
connected to an FSSB line is two for HRV2 and HRV3.

NOTE
1 Unused optical connectors must be covered with

the caps.
2 When using an encoder with an analog output of 1

Vp-p, see the description of the analog input
separate detector interface.
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7.2.1 Separate Detector Interface Unit Specification

Item Specification

Power supply capacity Voltage 24 VDC ±100/0
Current 0.9 A (basic unit only)
1.5 A (basic unit + additional unit)

Ordering information A02B-0303-C205 (basic)
A02B-0236-C204 (additional)

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

- 110 -



B-64303EN/01

7.2.2

7.SERVQ INTERFACE

Connection of Power Supply

Power to the separate detector interface unit should be supplied from
an extemal24 V DC power supply. An extended unit is powered by
a basic unit

Separate detector interface unit (basic) External power supply I,
I

CP11A

1 +24V

] D
24 VDC regulated power

2 OV supply

3 24 VDC ±100/0

GND

rh
Cable I
CP11A

AMP JAPAN
1-178288-3 (Housing)
1-175218-5 (Contact) External power supply

+24V (1) Select a connector that

OV (2) matches the pin layout ofrh the external power supply .

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

The 24 VDC input to CPllA can be output at CPllB for use in
branching . The connection of CPIIB is identical to that of CPIIA.
In this case, the power supplied to CPIIA should be equal to the sum
of the rating of the separate detector interface unit and that of the units
after CPllB.

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

Secure the ground line to the ground terminal (GND) for signals of a
separate detector interface unit, which is located at the bottom of the
unit, with an M3 screw as shown in the figure below. Connect the
ground line to the ground plate of the cabinet.
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To ground plate of cabinet

B-64303EN/01

NOTE
The torque with which a screw is tightened is 5
kef-ern or less.
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7.2.3

7.SERVO INTERFACE

Separate Detector Interface (Serial Interface)

Separate detector interface unit Separate detector

JF101 to JF108
(PCR-EV20MDT)

1 SO 11 00 DC
2 *SO 12 OV

3 13

4 14 OV

5 REO 15

6 *REO 16 OV

7 (+6V) 17 The +6V signal is provided for absolute
8 18 +5V position detectors that require battery
9 +5V 19 backuo.
10 20 +5V

Shielded drain wire
, T

1---------------·
Shield

Ground plate

Recommended cable:

A66L-0001-0286 (#20AWG x 6 + #24AWG x 3-pair)

Recommended connectors:
PCR-E20FA (Honda Tsushin Kogyo)
F130-20S (Hirose Electric)
FCN-247J020-G/E (Fujitsu)
52622-2011 (Molex)
F140B-2015S (Hirose Electric)
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NOTE
1 The +5V signals above can be used to feed power

to the detectors. The supply current per linear
scale is 0.35 A maximum.
Lower limit of the 5V signals: 4.95 V for the basic
unit, and 4.9 V for the additional unit

2 If the cable is connected to JA4A when the
separate absolute pulse coder battery case
contains the battery, the battery voltage is applied
to the battery power supply pin (+6 V) for each of
the feedback connectors (JF101 to JF108). In
this case, if the battery line and 0 V are
short-circuited, the battery may heat up or the
protection circuit within the separate detector
interface unit may fail. First, make sure the
battery case contains no battery or the cable is not
connected to JA4A. Then, complete all cabling
work and confirm cables are correctly connected.
Finally, place the battery or connect the cable to
JA4A.
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7.2.4 Separate Detector Interface (Parallel interface)

Separate detector

The +6V and REQ signals are provided for
absolute position detectors that require
battery backup.

f---D[

Separate detector interface unit

JF101 to JF108
(PCR-EV20MDT)

1 PCA 11 1 JD2 *PCA 112 OV
3 PCB is
4 *PCR 114 OV
5 PCZ 11'\

6 *PC7 11fi OV
7 (+6V) 117
8 (REQ) 11R +5V

9 +5V IHl
10 I?o +'\V

Cable connection

'·I ··....·......·······:
Shield

Ground plate

RECOMMENDED CABLE MATERIAL
A66L-0001-0286 (#20AWG x 6 + #24AWG x 3-pair)

Recommended connectors:
PCR-E20FA (Honda Tsushin Kogyo)
F130-20S (Hirose Electric )
FCN-247J020-G/E (Fujitsu)
52622-2011 (Molex)
F140B-2015S (Hirose Electric)
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NOTE
1 The +5V signals above can be used to feed power

to the detectors. The supply current per detector
is 0.35 A maximum.
Minimum tolerance to 5 V: 4.95 V for main unit
and 4.9 V for added section

2 If the cable is connected to JA4A when the
separate absolute pulse coder battery case
contains the battery, the battery voltage is applied
to the battery power supply pin (+6 V) for each of
the feedback connectors (JF101 to JF108). In
this case, if the battery line and 0 V are
short-circuited, the battery may heat up or the
protection circuit within the separate detector
interface unit may fail. First, make sure the
battery case contains no battery or the cable is not
connected to JA4A. Then , complete all cabling
work and confirm cables are correctly connected.
Finally, place the battery or connect the cable to
JA4A.
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7.2.5 Input Signal Requirements (Parallel interface)

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

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

Shift in plus direction A phaseSi9~

BPhaSeSig~

Shift in minus direction A phaseSi9~

BPhaSeSig~

(2) Phase difference and minimum repeat frequency
A

PCN*PCA

·PCA/PCA

PCBI*PCB

·PCB/PCB

~I ~I ~ITp

Td

r-~

(3) Z phase signal input
For the Z phase signal (l rotation signal), a signal width of more
than 1/4 frequency of the A phase or B phase signals is
necessary.

Z phase signal~

Tw--
Tw 2 1/4 frequency of A phase or B
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Time requirements

B-64303EN/01

Requirements for the signals at the input pins of input connectors
JFI0l to JFI08. The signals for these connectors are differential
input signals with A and B phases. An important factor is time TD
from point A, when the potential difference between PCA and *PCA
exceeds 0.5V, to point B, when the potential difference between PCB
and *PCB becomes lower than 0.5V. The minimum value of TD is
0.15 us. The period and pulse width of the signals must be long
enough to satisfy the above requirements.

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

Receiver circuit

[

PCA

A-phase
signal

'PCA --<.---u

5V

The same circuit is used for B-phase
signals (PCB and 'PCB)

Rotation directions of a servo motor and separate rotary encoder
If a separate rotary encoder rotates in a direction opposite to the
direction of servo motor rotation when the servo motor is rotating, the
connection of the feedback cable from the separate rotary encoder
must be changed as follows:
(1) Exchange signal PCA with signal PCB.
(2) Exchange signal *PCA with signal *PCB.
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7.2.6 Connection of Battery for Absolute Position Detector

SOUl Separate detector interface unit

CPllA

OJ
CPllB

I~\ )~ I JF
101

I~\ )~ I JF
102

I~\ )~ I JF
103

I~\ )~ I JF
104

~ J A4A

Absolute pulse coder battery case
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When the separate absolute position detector that needs battery
backup is connected , the battery case for the separate absolute pulse
coder must be connected.

Separate detector interface unit Battery case for the separate
absolute pulse coder

JA4A
(PCR-EV20MDT)

01 11

02 12 (M3 terminal)
I

03 OV 13

I +;V I I04 14
~

-
>05 15 OV

06 16

I
07 +6V 17
08 18
09 19
10 20

Cable connection

JA4A Battery case

: ~ ;
+6V 1 3 ~ 1+6VOV ......:.----;---------:-----IOV

RECOMMENDED CABLE MATERIAL:
2:0.2 mm' (7/0.18)

Recommended connectors:
PCR-E20FA (Honda Tsushin Kogyo)
F130-20S (Hirose Electric)
FCN-247J020-G/E (Fujitsu)
52622-2011 (Molex)

NOTE
If the cable is connected to JA4A when the
separate absolute pulse coder battery case
contains the battery, the battery voltage is applied
to the battery power supply pin (+6 V) for each of
the feedback connectors (JF101 to JF108). In this
case, if the battery line and 0 V are short-circuited,
the battery may heat up or the protection circuit
within the separate detector interface unit may fail.
First, make sure the battery case contains no
battery or the cable is not connected to JA4A.
Then, complete all cabling work and confirm cables
are correctly connected. Finally, place the battery
or connect the cable to JA4A.
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7.2.7 Connection Between the Basic Unit and Additional Unit

A flat cable is used to make a connection between the basic unit and
additional unit as shown below.
A flat cable not Ion er than 100 mm must be used.

Units viewed from top

Basic unit Add itional unit

~....--J.L----J.......cNF

~ ~
1'_ 1_1_), ,........

., mark

--J===t:==:rr---1==~r==::rr Mounting
surface

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

Connector locations on the basic unit

......---tPllA
...---tP1IB

tOPlOA tOP1 DB
GND

Connector locations on the additional unit

CNF2

- JF I 05

- JF I 06

- JF I 01

- JF I 08

->

r>= - - ~I(;~
,11\ • IE1'1oo
~--~,I II • lEI, ""
~--~
,11\ • lEI, ""
Il;;;!--~

.jI( • In ""l!:=: __ ::::=:::!J

3, c::::J~
=

For the outside dimensions, see Appendix A.
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7.2.9 Installation

(3)

1) Notes on installation
(1)
(2)

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

.........................................•.......••.•.............."............ . ,

Vent holes Flat cable

t( ,
~-, ~ -I>

JJi~
11~c=J~t fo ~1iDc=J~ i:,

1 ~c=J~ c. 11 ~c=J~t fo

· 1 ~c=J~ c. 11 ~c=J~t '"
IDc=J~ " 11~c=J~t fo

!IDc=J~ 1:

r~) c:J[)
Basic unit Additional unit

2) Installation using screws

2 -M4
Additinal unitr --- --- t

(
I

l
1
J
r
1
I
I
I
I
I
I
I
I
I
I
I
t~

-~'2:::7 -- ---'

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

Lh CAUTION
To install/remove the unit, a screwdriver must be
inserted obliquely. So, sufficient access
clearances are required on both sides of the unit.
As a guideline, if the front of an adjacent unit
appears flush with the unit or slightly set back,
allow a clearance of about 20 mm between the unit
and the adjacent unit. If the front of an adjacent
unit protrudes beyond the front of the unit, allow a
clearance of about 70 mm between the unit and
the adjacent unit. Also, when installing the unit
near a side of the cabinet, allow a clearance of
about 70 mm between the unit and the side of the
cabinet.

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

Installing the unit on
the DIN rail

DIN rail

Removing the unit
from the DIN rail

Installing the unit:
1. Hook the unit on the top of the DIN rail.
2. Push the unit in until it clicks.
Removing the unit:
1. Push down the lock by using a screwdriver.
2. Remove the unit by pulling the lower end of the unit towards

you.

&, CAUTION
When removing the unit, be careful not to damage
the lock by applying excessive force. When
installing and removing the unit, hold the upper and
lower ends of the unit so that stress is not applied
to the side (that surface with the slits) of the unit.
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7.3 ANALOG INPUT SEPARATE DETECTOR INTERFACE

Analog input separate detector interface unit

Control unit or the
previous-stage servo
amplifier

Servo amplifier

o

Ii
IlJlB

COP10B

COP10A

COP IOS

CP11A

JF II I
JF 112

JF 113

JF 114

DC24V

1 Vp-p output linear encoder or rotary
encoder
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7.3.1 Overview

7.SERVO INTERFACE

When a separate detector such as a rotary encoder or linear encoder
with an analog output of 1 Vp-p is used, an analog input separate
detector interface unit is used. The analog input separate detector
unit is connected via an optical cable as a unit on the FSSB line. Up
to four l-Vp-p output separate detectors can be connected to a basic
unit. One additional unit (A02B-0236-C204) can be connected to the
basic unit with a flat cable. Four separate detectors with digital
output can be connected to the additional unit. When five or more
l-Vp-p output separate detectors are to be used, more than one basic
unit (analog input separate detector interface unit) is required. The
JA4A connector is provided for the battery for absolute position
detectors connected to the additional unit.
The maximum number of separate detector interface units that can be
connected to one FSSB line is two for HRV2 and HRV3, regardless of
which input type, the analog input type or digital input type, is used.

NOTE
1 Unused optical connectors must be covered with

the caps.
2 A digital output encoder refers to an encoder that

outputs A and B rectangular waveforms (parallel)
or a FANUC serial interface output encoder
(serial).

3 No 1-Vp-p output encoder can be connected to
additional units.
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(1) Connecting I-Vp-p output encoders to the 1st to 4th axes

CNC

Servo amplifier moduleServo card

COP10A 0
Optical fiber cable

D--------iD

C
.--u

~
COP10B

COP10A

~
COP10B

COP10A

Optical fiber cable L....o[
[

COP10B

COP10A

Analog input separate detector inlerfa ce unil

24VDC

COP10B

COP10A

CP11A

CNF1

JF111

JF112

JF113

JF114

JA4A

o--p Vp-p output encOder 1 axIS

o--rvp-poutputencOder 2 axes

o---rVp·p output encoder 3 axes

0---11 vp·p output eriCOdel 4 axes

(2) Connecting 1-Vp-p output encoders to the 5th to 8th axes

JA4ACNF1

Optical fiber cable

Lnal09 input separate detector interface unit

COP10B JF111 o--r:rV"'p- --p-ou-ot-pu-'-t-en-c-o-'-de-r-o1-a-'xi-s--'

COP10A JF112 o---rVp-p output encoder 2 axes

CP11A JF113 O---PVp-p output encoder 3 axes

JF114 o--rv p-p output encoder 4 axes

Optical fiber cable

24VDC

Analog input separate detector interface unit

COP10B JF111 H v p-p output encoder 5 axes

COP10A JF112 [}--j1v p-p output encoder 6 axes

CP11A JF113 [}---11Vp-p output encoder 7 axes

JF114 [}---j1v p-p output encoder 8 axes

CNF1 JA4A
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(3) Connecting l-Vp-p output encoders to the 1st to 4th axes and
digital output encoders to the 1st to 4th axes

JF107

JF108

JF106

Separate detector Interface Unit (additional Unit)

CNF2 JF105 o--hr igital output encoder 1 axIS

o--pigital output encoder 2 axes

o--pigital output encoder 3 axes

o--Pigital output encoder 4 axes

Optical fiber cable

Lnalog input separate detector interface unit

COP10B JFlll ~F:":-:v-p--p-o-ut:-p-ut-e-n-cod--:-e-r""l -axJ--:·-S---'

COP10A JFl1 2 H!v p-p output encoder 2 axes

CPl l A JFl 13 H!vp-p output encoder 3 axes

JFll4 o--Pv p-p output encoder 4 axes

[

CNFl JA4A 0--Battery for separate absolute
position detectors connected t
dditional unit

o
---0

Flat cable

24VOC

(4) Connecting I-Vp-p output encoders to the 1st to 4th axes and
digital output encoders to the 5th to 8th axes

JA4A

JFl 14

JF l 13
COP10A

CPllA

CNFl

Optical fiber cable

Lnalog input separate detector interface unit

JFll l ,....---------,
Optical fiber cable COP10B D--\1Vp-p output encoder 1 axis

JFl 12
[}--/1VPi> output encoder 2 axes

D--/1VPi> output encoder 3 axes

D--f1vp -p output encoder 4 axes

24VOC

Separate detector interface unit (basic unit)

24VOC

Flat cable

COP10B

COP10A

CPl l A

CNFl

CNF2

JF10l

JF102

JF103

JF104

JA4A

JF105

JF106

JF107

JF108

Q---bigital outputencoder 1 axis

D---1?igital output encoder 2 axes

D----Pigital output encoder 3 axes

[}---f)igital output enco der 4 axes

0-- attery for separate absolute
elector

D---1'igital output encoder 5 axes

H Oigital output encoder 6 axes

[)---1Jigilal output encoder 7 axes

[)---1Jigital output encoder 8 axes
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7.3.2

7.3.3

Analog Input Separate Detector Interface Unit Specification

Item Specification

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

Orderinq information A02B-D305-C201 (basic)

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

Connection of Power Supply

Power to the analog input separate detector interface unit should be
supplied from an external 24 VDC power supply. An extended unit
is owered b a basic unit.

Analog input separate detector interface unit

CP11A

External power supply

1 +24V
2 OV
3

24 VDC regulated power
f--------I supply

24 VDC ±10%

GND

Cable

CP11A
AMP JAPAN
1-178288-3 (Housing)
1-175218-5 (Contact) External power supply

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

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

The 24 VDC input to CPllA can be output at CPI1B for use in
branching. The connect ion of CPIIB is identical to that of CPIIA.
In this case, the power supplied to CPIIA should be equal to the sum
of the rating of the analog input separate detector interface unit and
that of the units after CP I IB.

Be sure to ground the 0-V line of the power supply to the analog input
separate detector interface unit. In addition , keep any noise source
(such as an AC power cable and contactor) away from the power line
of the analog input separate detector interface unit as far as possible to
prevent noise from being picked up through the power line.
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Secure the ground line to the ground terminal (GND) for signals of an
analog input separate detector interface unit, which is located at the
bottom of the unit, with an M3 screw as shown in the figure below .
Connect the round line to the round late of the cabinet.

To ground plate of cabinet

NOTE
The torque with which a screw is tightened is 5
kef-ern or less.
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7.3.4 Analog Input Separate Detector Interface (Analog 1Vp-p
Interface)

f,nalog Input Separate Detector Interface

JF111 to F114

(PCR-EV20MDT)

NC

OV
NC

OV

Analog 1Vp-p output encoder

Leave NC (No Connection) open .
+5V

NC

+5V

1"· ..···..·..;··..·..··..··1
1-'--------;..---1-";--...;..-------1 PCA

1--"'------'---J1 \\...--+---------1 * PCA

/\ PCB

1-=-----...;.-.....11 \'----;---------l *PCB
1\

~hielded drain vire

Recommended cable:
A66L-0001-0286 (#20AWG x 6 + #24AWG x 3-pair)

Recommended connectors:
PCR-E20FA (Honda Tsushin Kogyo)
F130-20S (Hirose Electric)
FCN-247J020-G/E (Fujitsu)
52622-2011 (Molex)
F140B-2015S (Hirose Electric)

NOTE
When supplementary descriptions other than warnings and notes are provided, the
above +5V signals can be used as the power supply of detectors.
In this case, the maximum current consumption per detector is 0.35 A.
Lower limit of the 5V signals: 4.95 V for the basic unit, and 4.9 V for the additional
unit
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7.3.5 Input Signal Specifications

7.SERVO INTERFACE

NB (Type I)

VOA,VOB
OV

a
z

c/2 Effective
component c

c/2

NB (Type II)

VOAYOXA
OV -------------'\'oBYOXB

b

OV ----L.. _

Item Symbol
Min. Standard Max.

Unit
spec. spec. spec.

Amplitude (phase AlB) Type I a of phase A and phase B 0.6 1.0 1.5 Vp_p

Type II Sum of b of phase A and b of
phase XA Sum of b of phase Band b of
phase XB

Amplitude (phase Z) Sum of c of Z and c of XZ (analoq siqnal) 0.2 0.4 - V
Center value Type I VOAYXA ,VOBYxB
(DC level) Type II VOAYOXA ,VOBYOXB 2.0 2.5 3.0 V

Nca. Voxz
Offset voltage Type I VOKVXA , VOB-VXB -0.1 0 +0.1 V
I(phase AlB) Type II VOKVOXA, VOB-VOXB
Offset voltage (phase Z) Voz-Voxz -0.05 0 +0.05 V
Pulse width of phase Z Tz 600 - - nSec
Length of phase Z Lz 1/4 - - Pitch of A (or B)

Input impedance 100 120 140 n
Input frequency - - 200 kHz

* The detection precision depends on the precision of signals from
the encoder.
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7.3.6 Connection of Battery for Absolute Position Detector

When a separate absolute position detector that requires battery
backup is connected to an additional unit, a battery case for the
separate absolute pulse coder must be connected to JA4A of the

I . d rfana oa mput separate etector mte ace unit.
Analog input separate detector Battery case for the separate

unit absolute pulse coder

JA4A
(PCR-EV20MDT)

01 11

02 12 (M3 terminal)

03 OV 13

I+;V I I14 0
-

04
05 15 OV

06 16
07 +6V 17

08 18
09 19
10 20

Cable connection

JA4A Battery case

:········ffi······················i

RECOMMENDED CABLE MATERIAL:
;>:0.2 mm' (7/0.18)

Recommended connectors:
PCR-E20FA (Honda Tsushin Kogyo)
F130-20S (Hirose Electric)
FCN-247J020-G/E (Fujitsu)
52622-2011 (Molex)

NOTE
If the cable is connected to JA4A when the
separate absolute pulse coder battery case
contains the battery, the battery voltage is applied
to the battery power supply pin (+6 V) for each of
the feedback connectors (JF1 05 to JF108). In
this case, if the battery line and 0 V are
short-circuited, the battery may heat up or the
protection circuit within the separate detector
interface unit may fail. First, make sure the
battery case contains no battery or the cable is not
connected to JA4A. Then, complete all cabling
work and confirm cables are correctly connected.
Finally, place the battery or connect the cable to
JA4A.
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7.3.7 Connection Between the Analog Input Separate Detector
Interface Unit and Additional Unit

A flat cable is used to connect the analog input separate detector
interface unit and additional unit as shown below.
The flat cable is 100 mm Ion .

Units viewed from top

Analog input separate
detector interface unit

Add itional unit

,,-mark

--r:==r==:rr---""l===t===rr Mounting
surface

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

Connector locations on the analog input separate detector interface
unit

.----CPIIA
,---CPIIB

COPIOA COPIOB

GND

For the outside dimensions , see Appendix A.
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7.3.9 Installation

1) Notes on installation
(1) Use an interface unit in a completely enclosed cabinet.
(2) Install an interface unit on a vertical surface, and provide a

space of 100 mm above and below the unit. Below an
interface unit, do not place equipment that generates a large
amount of heat.

(3) When using an analog input separate detector interface unit
and addition unit, place the units as shown below so that the
flat cable connecting the units does not block the vent holes.

A.g~! ~.~!?1.~ ~2! l2~g~r. ~l:?:~~J.QQ.!.n!.n..I.!l:y.~~ !?.~ ~~~4:

Vent Flat cable

-!t ( '\
~_') -I>

~Iml
IIK=m,,~~c:::J~ "

1 1 ~ c:::J ~ " 11~c=JH"
11 ~ c:::J ~ " 11~c=JH"
1 1 ~ c:::J ~ " 1 1~c=J ~ t"
1 1~ c:::J~ ~

I['i;] I> c:J1>
Basic unit Add itional unit

2) Installation using screws

Analog input separate 2-M4detector interface unit
Additiona l unitr -----r- r--- --r-r (

39 I I

I.J1 l
1

IJ J
r r

<r
CO

~ I, t I,
- ~<.?::::7 - - ~ -~--~

70"-'8 0

When using both an analog input separate detector interface unit and
additional unit, install the units as shown above, with the mount ing
holes horizontally separated by 70 to 80 mm.
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7.3.10 Notes on Installing an Analog Input Separate Detector
Interface Unit

& CAUTION
To install/remove the unit, a screwdriver must be
inserted obliquely. So, sufficient access
clearances are required on both sides of the unit.
As a guideline, if the front of an adjacent unit
appears flush with the unit or slightly set back,
allow a clearance of about 20 mm between the unit
and the adjacent unit. If the front of an adjacent
unit protrudes beyond the front of the unit, allow a
clearance of about 70 mm between the unit and
the adjacent unit. Also, when installing the unit
near a side of the cabinet, allow a clearance of
about 70 mm between the unit and the side of the
cabinet.

Access clearance near an analog input separate detector interface unit
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Installing the unit on the DIN rail

Installing the unit on
the DIN rail

DIN rail

Removing the unit
from the DIN rail

f

Installing the unit:
1. Hook the unit on the top of the DIN rail.
2. Push the unit in until it clicks.
Removing the unit:
1. Push down the lock by using a screwdriver.
2. Remove the unit by pulling the lower end of the unit towards

you.

& CAUTION
When removing the unit, be careful not to damage
the lock by applying excessive force. When
installing and removing the unit, hold the upper and
lower ends of the unit so that stress is not applied
to the side (that surface with the slits) of the unit.
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8 CONNECTION TO FANUC I/O Link

Chapter 8, "CONNECTION TO FANUC 110 Link", consists of the
following sections:

8.1 OVERVIEW 141
8.2 CONNECTION 142
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8.1 OVERVIEW

a.CONNECTION TO FANUC I/O Link

FANUC I/O Link is a serial interface that has a CNC, a cell controller,
various I/O units , the machine operator's panel , or the Power Mate
connected and receives or sends I/O signals (bit data) at high speed
between the devices. The FANUC I/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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8.2 CONNECTION

The I/O Link interface connector JD5lA 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 I/O Link. (For the Series Oi Mate, however, the
number of I/O points are limited.)
The I/O Link is connected in different ways depending on the types of
units actually used and the I/O points . To connect the I/O Link, the
assignment and addresses of the I/O signals have been made
programmable with the PMC program. The total number of I/O
points for each channel of I/O Link is 1024 or less.
There are two I/O Link connectors: JDIA and JDlB. These
connectors are provided for all units that have the I/O Link function.
A cable must be connected from JDIA to JDIB. Although JDIA of
the last unit is not used and left open, it need not be connected with a
terminator.
The pin assignments of connectors JD IA and JD1B are common to all
units on the I/O Link, and are illustrated on Subsec. 8.2.1. Use the
figures when connecting the I/O Link irrespective of the type of unit.

I Control uni 1110256/256 or less per ~roup I
JD51A r;Jh

Ia FANUC I/O Link 1 110 1024/1024 or less per channel I

Control unit

Max.
16 group

~ FANUC I/O Unit-A x 2max ~

Base unit 1 Base unit 2

Fig. 8.2 1/0 Link connection diagram
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Operator's panel 1/0 module'
(0 1;48 points, 00;32 points)

(without an M.P.G.) C2 t.V
(See Section 9.4.)

Operator's panel 1/0 module
(01;48 points, 00;32 points)

(with an M.P.G.) C24V
(See Section 9.4.)

Oi Mate-D control unit

o

o

o

o

I/O Link ~i servo
(only one)

(See Section 9.8.)

Machine operator's
panel

(See Section 9.9.)
OC24 V
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01 space map

The following example assumes that two operator's panel 1I0s and one
machine operator's panel are used.

DO space map

X4 Operato r's panel I/O

X5 4801 points

X9

X10 Reserved

Reserved

X15 Reserved

X16 1st MPG

X17 2nd MPG

X18 3rd MPG

X19 DO alarm detection

X20 Operator's panel I/O

X21 4801 points

X25

X26 Reserved

Reserved

Reserved

X34 Reserved

X35 DO alarm detection

X36 Machine operator 's panel

X47

YO Operator's panel I/O

Y1 32 DO points

Y2

Y3

Y4 Operator 's panel I/O

Y5 32 DO points

Y6

Y7

Y8 Machine operator's panel

Y9

Y10

Y11

Y12

Y13

Y14

Y15

NOTE
1 The manual pulse generators in X16 to X18 are

directly read by the CNC, so only the above
allocation must be performed by the PMC.

2 For DO alarm detection in X19 and X35, see
Subsection 9.4.9.

3 For the Series Oi Mate, up to 256 01 points and up
to 256 Do points can be used.
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Oi-D control unit

c

c o
1/0 Linkconnector
IJD51A]

8.CONNECTION TO FANUC 1/0 Link

I/O unit for Oi

- 145 -
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I/O Link ~i servo
(Up to 7 units)

(See Section 9.8.)

Other units with the I/O
Link interface

Machine operator's
panel

(See Section 9.9.)
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01 space map DO space map

B-64303EN/01

XO Built-in I/O

X1 9601 points

X2

X3

X4

X5

X6

X7

X8

X9

X10

X11

X12 1st MPG

X13 2nd MPG

X14 3rd MPG

X15 DO alarm detection

X16 External I/O

X17

X18

X19

X20

YO Built -in I/O

Y1 64 DO points

Y2

Y3

Y4

Y5

Y6

Y7

Y8 External 1/0

Y9

Y10

Y11

Y12

Y13

Y14

Y15

Y16

Y17

Y18

Y19

Y20

.

NOTE
1 The manual pulse generators in X12 to X14 are

directly read by the CNC, so only the above
allocation must be performed by the PMC.

2 For DO alarm detection in X15, see Section 9.6.
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8.2.1 Connection of FANUC I/O Link by Electric Cable

Main board or preceding slave unit VO unit MOD EL A

r;l.--.- Ne.xt slave
L)-- unit

DIA
PCR-E20LMD )

JD 1B
(PCR- E20LMD) J

(
B 1 SIN 11 OV

~I~
2 * SIN 120V
3 SOUT 130V
4 * SOUT 14 0V
5 15
6 16

17
8 18 (+5V)
9 +5V 19
10 20 (+5V)

JDl

JD1A [JD51AI
(PCR- E20MDK- SL- A)

1 SIN 11 OV
2 * SIN 12 0V
3 SOUT OV
4 * SOU 4 0V
5 15

6 [I 16 IJ
7 [I 17 [J
8 [I 18 (+5V)
9 (+5V) 19
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.
No connections must be made to the pins with brackets ([ ]) because
they are used in J051 A when the second channels are connected in the
FANUC I/O Link.
00 not make a connection to a pin for which no signal is assigned.

Cable wiring

SIN
* SIN
SOUT

* SOUT
ov
ov
ov
ov

r-------,
1 I ~ I 3
2 1/\\ I 4
Cl I 1
4 /~\ I 2
11 I I 11
12 I I~\

I 12
13 I 13
14 1 \ I 14

I

L - Sh ield __ J

SOUT
* SOUT
SIN
* SIN
ov
OV
ov
ov

Ground Plate

Recommended wire material
A66L-0001-0284# 1OP(#28AWG x 10pair)

Recommended cable connectors
PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FCN-247J020-G/E (Fujitsu Ltd.)
52622-2011 (Molex Japan Co., Ltd.)
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8.2.2 Connection of FANUC 1/0 Link by Optical Fiber Cable

The FANUC I/O Link can be extended to the maximum length of 200
m with optical fiber cables using an optical I/O Link adapter. The
length of the electrical cable connected to the optical conversion
adapter must not exceed 2 m.
In the following cases, use an optical fiber cable.
• When the cable is more than 10 meters long. When the cable is

more than IS meters long if it is laid within the same cabinet.
• When the cable is run between different cabinets, and the

cabinets cannot be connected with each other via a ground wire
of 5.5 mrrr' or more.
If the power magnetics cabinet includes an I/O Link slave unit,
and cables are connected through a duct to the operator's panel
(as shown below), the control section I/O Link slave unit can be
assumed to be incorporated in the same cabinet.

Operator's panel

Distribution I/O ,
etc.

Other units

Power magnetics cabinet

• 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.

External dimension of optical link adapter

66

FANUC

= =
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Weight of optical link adapter
Main body: Approx. 100 g.

• Connection

Unit
JD1 JD1

Unit

JD1A JD18

Connecting COP1 Opt ical COP1 Connecting
cable between cable cable between
unit Optical I/O Optical I/O unit

link adapter link adapter

• Connection diagram

SIN(01) A (03)SOUT
* SIN(02) / \ (04)*SOUr
SOUT(03) A (01)SIN

/\* SOUT(04) (02) * SIN
+5V(09) (09)+5V
+5V(18) (18)+5V
+5V(20) (20)+5V

OV(11 ) (11)OV
OV(12) (12)OV
OV(13) (13)OV
OV(14) (14)OV
OV(15) (15)OV

01 SIN 11 OV
02 * SIN 12 OV
03 sour 13 OV
04 * SOUT 14 OV
05 15 OV
06 16
07 17
08 18 +5V
09 +5V 19
10 20 +5V

Unit side
JD1A ,JD18

Adapter side
JD1

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

2 Recommended cable (wire material) : A66L-000 I-0284#IOP
3 Cable length: Max. 2 m (when the recommended cable is used)

• Optical cable
Specification:
A66L-6001-0009# L5R003 5 m long
A66L-600 1-0009# Ll OR03 10 m long
A66L-600 1-0009# Ll5R03 15 m long

2 Cable length
Maximum length: 200 m (standard type)
Maximum length: 100 m (high-speed type)
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NOTE
Be careful not bend optical cables to a radius of 25
mm or less. Be extremely careful not to twist
them.

• Maximum number of connectable stages
Up to 16 high-speed type I/O link adapter stages can be
connected in one I/O link, while only up to five conventional I/O
link adapters (standard type) can be connected.
I) Standard type (A13B-0154-BOOl)

... up to 5 adapter stages can be connected in series
2) Standard type (A13B-0154-B002)

... up to 16 adapter stages can be connected in series

,--------.. -----'/- v·
Onestage

1 ,----------,
L ---!

NOTE
It is impossible to use both high-speed and
standard type adapters on the same line.

• Power supply
The same power supply type can be used for both the standard
type (A13B-0154-BOOI) and high-speed type
(A13B-0154-B002).
(a) Power supply voltage: 4.75 to 5.25 V (at receiving end)
(b) Required current: 200 rnA

• Installation conditions
(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,

~ ~Lfitting
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• Required parts
(a) For making up an 1/0 Link using the optical link adapter,

the following parts are necessary:
<1> Optical 1/0 Link adapter 2
<2> Interunit connecting cable 2
<3> Optical cable 1

• Relay with an optical fiber connection adapter
For the outline drawing of the optical fiber connection adapter,
see Appendix D.

NOTE
Optical fiber cables can be relayed only at are
location.
When a high-speed optical link adapter is used, no
optical fiber connection adapter can be used.

• Maximum transmission distance with an optical fiber cable(s)
The table below shows the maximum transmission distance with
an optical fiber cable(s), which varies depending on whether a
connection adapter is used for a relay.

Number of relay
Maximum transmission

distance

Standard type
0 200m
1 100m (total)

High-speed type
0 100m
1 N/A

8.2.3 Connection when Multiple Channels of FANUC I/O Links are
Used

For the Series Oi, up to two channels of FANUC 1/0 Link interfaces
can be used. This function can be used to expand the number of I/O
points to 2048 /2048 .
Signals for two channels are assigned to the FANUC 1/0 Link
connector (JD51A) on the main board. When using only one channel,
see Subsection 8.2.1.
When using the second channel, use the I/O Link branching adapter
for two channels to branch the FANUC I/O Link.
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Using the second channel

B-64303EN/01

To use the second channel, use the I/O Link branching adapter to set a
branch in the FANUC I/O Link.

Connection

CNC I/O Link branching adapter

JD51A JD--D[ JD44B

JD1A-1 D~ FANUC I/O Link channel 1

D~ FANUC I/O Link channel 2 I
JD1A-2

Connection after the I/O Link branching adapter
is the same as that for the FANUC I/O Link.

Part number of the I/O Link branching adapter:
A20B-I007-0680 (60 g)

Connection between the CNC and 1/0 Link branching adapter

CNC
JD51A
(such as PCR-E20MDK-SL-A)

1 SIN1 11 OV
2 *SIN1 12 OV

3 SOUT1 13 OV ]
4 *SOUT1 14 OV

5 SIN2 15 OV

6 *SIN2 16
7 SOUT2 17

8 *SOUT2 18 (+SV)
9 (+SV) 19
10 20 (+SV)

D-O

I/O Link branching adapter
JD448
(PCR-E20MDT)

1 SIN1 11 OV
2 *SIN1 12 OV

[ 3 SOUT1 13 OV
4 *SOUT1 14 OV

5 SIN2 15 OV

6 *SIN2 16

7 SOUT2 17

8 *SOUT2 18 (+5V)

9 (+SV) 19

10 20 (+SV)

The +5V pin is provided to use the opticall/O Link adapter for optical
fiber transmission. When not using the optical I/O Link adapter,
leave the +5V pin unconnected.
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Cabling

1/0 Link branching adapter

JD448

SOUT1

*SOUT1

SIN1

"SIN1
SOUT2

"SOUT2
SIN2

*SIN2

OV
OV
OV
OV
OV
(+5V)

(+SV)

(+ SV)

---- Shield --I

I -- - - - - - - -- - - --~

1 I 1\
I 3I

2 I /\ I
4I I

3
I

1\
I 1I

4 I / \ I 2I

5
I

" I 7I

6 I 1\ I 8

7 I

"
I

5I

8
I 1\ I 6I

11 I

"
I 11I

12 I 1 \ I

12I I

13
I

"
I 13I

14 I 1 \ I 14I

15
I

"
I 15I

18 I 1 \ I 18

20 I
1\

I
20I I

9
I 1 \ I 9I

I I
I

I
II

CNC

JD51A

SIN1

*SIN1

SOUT1

*SOUT1

SIN2

*SIN2
SOUT2

*SOUT2

OV
OV
ov
ov
OV

(+ 5V)

(+ 5V)
(+ 5V)

When not us ing the opt ical 1/0 Link adapter, leave
the +5V pin unconnected.

Recommended cable connec tors :
PCR-E20FA (Honda Tsushin Kogyo Co., Ltd.)
FI30-20S (I-Iirose Electric Co., Ltd.)
FCN-247J020-G/E (Fuji tsu)
52622-2011 (Molex Japan Co., Ltd. )

Recommended cable: A66L-0001-0284# 1OP

Connection between the 1/0 Link branching adapter and slave 1/0 devices
The I/O Link branching adapter can be connected to slave I/O devices
in the same way as for the conventional FANUC I/O Link. See
8.2. 1.

Cable length

CNC 1/0 Link branching adapte 110 device

JD44A ~[JD44B

JD1A-1 ~[ JD1B

JD1A-2 JD--j
I
I
I
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The total of IAand IB must not exceed 10m; where IAis the length of
the cable between connector JD44A on the CNC and connector
JD44B on the I/O Link branching adapter, and lB is the length of the
cable between connector JDIA-I or JDIA-2 on the I/O Link
branching adapter and connector JD1B on the I/O unit. When all
cables are accommodated in the same cabinet, however, a total cable
length of up to 15 m is allowed.

Installation of the I/O Link branching adapter
Install the I/O Link branching adapter in a hermetically sealed cabinet
like the CNC.

External dimensions of the I/O Link branching adapter

34

I~

JD44B

60

JD1A-1 JD1A-2

~I

o
23

o

85

Unit : mm

45

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

Installation of the I/O Link branching adapter
1) Installation on the DIN rail

Unitmm

Recommended DIN rail
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2) Screwing

'Ilo
11.6

~I
70

, I'r-.
_\.1.1

! 14'...I-----~
2-M4

Unitmm

Drilling on the plate

8.2.4 Power Supply Precautions

Take the following precautions about the power supply of a slave unit
connected through the FANUC I/O Link.
• During power-up, supply +24 V when or before turning on the

CNC.
• When turning off a slave unit, be sure to tum off the other units

connected through the same I/O Link.
These are general rules. Therefore, when additional rules are specified
for each unit, be sure to observe them.
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9 CONNECTION OF 1/0 Link SLAVE
DEVICES

Chapter 9, "CONNECTION OF I/O Link SLAVE DEVICES",
consists of the following sections:

9.1 UNITS CONNECTABLE WITH THE FANUC 110 LINK 157
9.2 CONNECTION OF CONNECTOR PANEL 110 MODULE 159
9.3 CONNECTION OF OPERATOR'S PANEL 110 MODULE

(FOR MATRIX INPUT) 193
9.4 CONNECTION OF OPERATOR'S PANEL 110MODULE

AND POWER MAGNETICS CABINET I/O MODULE 210
9.5 I/O MODULE TYPE-2 FOR CONNECTOR PANEL 226
9.6 CONNECTION OF I/O UNITS FOR 0i.. 253
9.7 FANUC 110 LINK CONNECTION UNIT 277
9.8 CONNECTING THE FANUC SERVO UNIT ~ SERIES

WITH I/O LINK 284
9.9 CONNECTION TO STANDARD MACHINE

OPERATOR'S PANEL 286
9.10 CONNECTION TO THE SMALL MACHINE

OPERATOR'S PANEL OR SMALL MACHINE
OPERATOR'S PANEL B 308

9.11 CONNECTION OF TERMINAL TYPE 110 MODULE 335
9.12 CONNECTION OF THE I/O LINK-AS-i CONVERTER 373
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9.1

9.CONNECTION OF I/O Link SLAVE DEVICES

UNITS CONNECTABLE WITH THE FANUC I/O LINK

Basically, those units that have the slave interface of the FANUC I/O
Link can be connected. The table provides a list of general units that
can be connected. A detailed descript ion of each unit listed in the table
is provided later. For details of other units, refer to their manuals.

General units that are connectable

Unit name General description Reference

FANUC I/O Unit- I/O unit with a module configuration that can flexibly handle a Connection and
MODEL A combination of input/output signals required for the power Maintenance

magnetics circuit Manual
B-61813E

FANUC I/O Unit- I/O unit of distribution type that can flexibly handle a Connection and
MODELB combination of input/output signals required for the power Maintenance

magnetics circuit Manual
B-62163E

Handy Machine Operator's Small hand-held operator's panel that is operated on the Connection
Panel machine side and has a manual pulse generator, emergency Manual

stop switch, enable switch, display unit, and input keys B-63753EN
Distribution I/O I/O unit of distribution type that can flexibly handle a Section 9.2
Connector Panel I/O Module combination of input/output signals required for the power

magnetics circuit. This unit has an interface with a manual
pulse cenerator,

Distribution I/O Unit that has an interface with the machine operator's panel. Section 9.3
Operator's Panel I/O Module This unit has an interface with a manual pulse generator.
(for Matrix Input)

Distribution I/O Unit that has an interface with the machine operator's panel. Section 9.4
Operator's Panel I/O Module This unit can also handle input/output signals required for

the power magnetics circuit. This unit has an interface with a
manual pulse qenerator.

Distribution I/O Unit that has an interface with the power magnetics cabinet. Section 9.4
Power Magnetics Cabinet I/O This unit can also handle input/output signals required for
Module the power rnaqnetlcs circuit.
Distribution I/O I/O unit of distribution type that can flexibly handle a Section 9.5
I/O Module Type-2 for combination of input/output signals required for the power
Connector Panel magnetics circuit. This unit has an interface with a manual

pulse qenerator.
Connection Of I/O Units for Oi As an I/O unit for a machine interface, an I/O unit for Oi that Section 9.6

has a function equivalent to the function of the I/O card built
into the Series Oi-B can be used. The number of DI/DO
points for Oi is 96/64.

Fanuc I/O Link Connect ion Unit that makes a connection with a FANUC I/O Link master Section 9.7
Unit to transfer DI/DO sicnals
Connecting the Fanuc Servo Unit that makes a connection with a CNC through the Section 9.8
Unit 8 Series With I/O Link FANUC I/O Link for servo motor control
Connection To Standard Standard machine operator's panel. This panel can be easily Section 9.9
Machine Operator's Panel customized.
Connection to the Small Small machine operator's panel. The operator's panel has 30 Section 9.10
Machine Operator's Panel or keys, an emergency stop switch, and two rotary switches for
Small Machine Operator's override. Two types are available: small machine operator's
PanelB panel and small machine operator's panel B.
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Unit name General description Reference

Terminal Type 110 Module 110 module that is equivalent to a connector panel 110 Section 9.11
module. Input/output signals are connected on a spring-type
terminal block (ferrule terminal block) .

110 Link-As-I Converter Converter unit that connects the FANUC 110 Link with the Section 9.12
AS-i (Actuator Sensor Interface), which is an liD-level open
network
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9.2 CONNECTION OF CONNECTOR PANEL I/O MODULE

9.2.1 Configuration

Flat cable for module connection

Expansion module 3

Expansion module 2

Expansion module 1 (with manual pulse generator)

Direction to be
used when the
modules are
mounted using
DIN rails or
screws

Basic module
1/0 Link cable

Direction to be used when
the modules are
connected directly to the
connection printed circuit
board

Manual pulse generator cable

NOTE
For direction connection to the connection printed
circuit board, expansion modules are installed to
the right of the basic module on the installation
plane. For installation using DIN rails or screws,
expansion modules are installed to the left of the
basic module on the installation plane.
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9.2.2 Connection Diagram

CNC

1/0 Unk

JD1A DO(JD44A) f---------,

1/0 UNIT

E
c....

~
OJ

c....
o
»

.....--- +24 V power supply

14----. Machine side
0 1100

CB150

Basic module

CA52

c.... 0 1100»
c.> module

CA53
0
0
::>
::>

CB150 l\l

CA52 ~
"0
III
::>
\1!..

Expansion module
(with MPG (Note 1»)

CA53
2Aoutput
module

CB154
CA52

Expansion module 2

Analog

CA53 input
modul e

CB157
CA52

Expansion module 3

NOTE
1 Ensure that the expansion module with the MPG interface is located nearest to the

basic module, as shown in the figure . When this module is used with other units
(such as I/O modules for the operator's panel) that are connected to the I/O Link
and have the MPG interface, only the MPG interface of the unit (module) that is on
the I/O Link and is nearest to the CNC is enabled.

2 The connection diagram above shows an example of using a 01/00 module, 2A
output module, and analog input module as expansion modules. These expansion
modules can be used in any combination.
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9.2.3 Module Specifications

T f d Iypes 0 mo u es

Name Drawing No. Specifications
Reference

item

I/O module for connection
A03B-0815-COO1 01100 : 24/16

I (basic module)
I/O module for connection

A03B-0815-C002
DIlDO : 24/16

I (expansion module A) With MPG interface
I/O module for connection

A03B-0815-C003
01/00 : 24/16

I(expansion module B) Without MPG interface

I/O module for connection
A03B-0815-C004

DO : 16
I(expansion module C) 2A output module
I/O module for connection

A03B-0815-C005 Analog input module
I(expansion module D)

Fuse (accessory) A03B-0815-K002
1A
(for basic module)
20 mm long

Inter-module flat cable A03B-Q815-K100 Suitable for a module
interval of 32 mm

Module specifications (common items)
Item Specifications Remarks

Interface with CNC
FANUC I/O Link Expandable up to 16 units or
connection 1024/1024 points as CNC slaves

Interface between basic module Bus connection Up to three expansion modules
and expansion modules usino a flat cable connectable per basic module

For the specifications (such as signal input requirements) specific to
each module, see the relevant pages of each item.

Installation conditions
Ambient temperature Operation : O°C to 55°C
for the unit Storace and transportation: -20°C to 60°C
Temperature chance 1.1°C/minute maximum
Humidity Normal condition : 75% (relative humidity)

Short term (within one month): 95% (relative humidity)

Vibration Operation : 0.5 G or less
Atmosphere Normal machining factory environment (For use in an

env ironment with relatively high levels of dust , coolant, organic
solutions, and so forth, additional measures are reuuired .)
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Other conditions (1) Use each I/O module in a completely sealed cabinet.
(2) For ventilation within each I/O module, each module must

be installed in the orientation shown below.
Moreover, for ventilation and wiring , allow a clearance of
100 mm or more above and below each module. Never
place a device that generates a large amount of heat
below an I/O modu le.

(3) While referring to Subsection 9.2.7, ensure that the vent
hole of the basic module is not obstructed by the flat
cable.

Upper side

.!!1
::>

'8
E
c
o.;;;
eax
W

~

Q)

'3
"0
o
E

.2
'"c
'"c.
Llj

N
Q)

'3
'8
E
c
o.;;;
c:

~
--!!:!-

Power supply rating

110 Link connection~
MPG connection----../

Lower side

Module Power supply voltage
Power supply

Remarks
rating

Basic module 24 VDC ±10% is fed 0.2A+7.3mAxDI Number of DI
through the I/O points with DI=ON

Expansion modules A connector (CB150) of 0.1A+7.3mAxDI Number of DI
and B 0.2A+7.3mA±DI the points with DI=ON
Expansion module C basic module ; 0.1A
(2A module) ±10% includes

Expansion module D momentary variations 0.1A
•(analog input module) and ripples.

As a guideline for the heat dissipation, assume [power supply capacity
x 24 (W)].
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9.2.4

9.CONNECTION OF I/O Link SLAVE DEVICES

01100 Connector Pin Assignment

This section describes the DIlDO connector pin allocation of the basic
module and expansion modules A and B.

CB150 (HONDA MR-50RMA)

33 OOCOM 01 OOCOM
34 Yn+O.O 02 Yn+1.0

35 Yn+0 .1
19 OV

03 Yn+1.1

36 Yn+0.2
20 OV

Yn+1.204
37 Yn+0.3

21 OV
05 Yn+1.3

38 Yn+O.4
22 OV

06 Yn+1.4

39 Yn+0.5
23 OV

07 Yn+1.5
40 Yn+0.6

24 OICOMO
08 Yn+1.6

41 Yn+0.7
25 Xm+1.0

09 Yn+1.7
42 Xm+O.O 26 Xm+1.1

10 Xm+2.0
43 Xm+0.1

27 Xm+1.2
11 Xm+2.1

44 Xm+0.2 28 Xm+1.3
12 Xm+2.2

45 Xm+0.3 29 Xm+1.4
13 Xm+2.3

46 Xm+O.4 30 Xm+1.5
14 Xm+2.4

47 Xm+0.5
31 Xm+1.6

15 Xm+2.5
48 Xm+0.6 32 Xm+1.7

16 Xm+2.6
49 Xm+0.7 17 Xm+2.7
50 +24V 18 +24V

50 male pins with fittings for
fixing the connector covers

NOTE
1 The 01 and DO addresses for the basic and

expansion modules run contiguously. These basic
and expansion module DI and DO addresses are
allocated to the I/O Link as a group. For example,
when the 01 and DO top addresses are X0004 and
YOOOO (m =4 and n =0), respectively, then the
addresses are allocated as shown in the following
table.

2 Pins 18 and 50 (+24V) of connector CB150 are
used to apply 24 V externally to a module. Be sure
to connect these pins because the +24 V applied to
the module is used internally.

DI DO

Basic module X4 to X6 YO to Y1

Expansion module 1 X7 to X9 Y2 to Y3

Expansion module 2 X10 to X12 Y4 to Y5

Expansion module 3 X13toX15 Y6 to Y7
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9.2.5 01 (Input Signal) Connection

This section describes the DI (input signal) connections of the basic
module and expansion modules A and B.

• A maximum of 96 points are provided (24 points per module; I
basic module + 3 expansion modules).

+24V OV
+24V stab ilize d power
su pi

CB150(24)

CB150(47)

CB150(48)

CB150(46)

CB150(45)

CB150(44)

CB150(42)

CB150(43)

r-PinNO.

CB150(18)

CB150(50)
+24V

1---1--'-0 CB150(49)Xrn+0.7

Xm+0.5

Xrn+O.6

Xm+O .3

Xm+0.4

~ Address No.

t r :"
Xm+O.O

Xm+O .1

Xm+O.2

CB150 (19),(20) ,(21)
(22),(23)

Xm+1.0

Xrn+1.1

Xm+1.2

Xm+1.3

Xm+1 .4

Xm+1 .5

Xm+1 .6

Xrn+1 .7

CB150(25)

CB150(26)

CB150(27)

CB150(28)

CB150(29)

CB150(30)

1---1--'-0 CB150(31)

CB150(32)
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~PinNO.rr= Add'." No. +24V
CB1SO(18}

r-BitNO. CB150(SO}

Xm+2.0 CB150(10}

+24V OV

Xm+2.1 CB150(11}
+24V stabilized power
supply

Xm+2.2 CB150(12}

Xm+2.3 CB150(13}

Xm+2.4 CB150(14}

Xm+2.5 CB150(15}

Xm+2.6 CB150(16}

Xm+2.7 CB150(17}

CB1SO (19),(20}.(21)
(22),(23)

NOTE
Xm+O.O through Xm+0.7 are 01 pins for which a common voltage can be selected.
That is, by connecting the OICOMO CB150(24) pin to the +24 V power supply, a 01
signal can be input with its logical state reversed. If, however, a cable is connected
to ground, it has the same effect as inputting an ON state 01 signal. To prevent
such accidents, the connection of the OICOMO CB 150(24) pin to the 0 V power
supply is recommended whereever possible.
For safety reasons, the emergency stop signal needs to be allocated to an
appropriate bit of the addresses for which the common voltage is fixed, ranging
from Xm+1.0 to Xm+1.7 or from Xm+2.0 to Xm+2.7. See Subsection 8.4.19 for
information about how to allocate the emergency stop signal.
For unused 01 pins allocated to the addresses for which the common voltage is
fixed (fromXm+1 .0 to Xm+1.7 and from Xm+2.0 to Xm+2.7), the logic is fixed to "0".
For unused pins allocated to Xm+O.O to Xm+0.7 for which the common voltage can
be selected, the logic is fixed to "0" when the DICOMO CB150(24) pin is connected
to the 0 V power supply. When the OICOMO CB150(24) pin is connected to the +24
V power supply, the logic is fixed to "1". The logic of the unused pins allocated to
Xm+O.O to Xm+0.7 is variable when the contact of the DICOMO CB 150(24) pin is
open.
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9.2.6 DO (Output Signal) Connection

This section describes the DO (output signal) connections of the basic
module and expansion modules A and B.

• A maximum of 64 points are provided (16 points per module; 1
basic module + 3 expansion modules).

r-PinNO.

• •+ 24V OV
+24V stabilized power
supply

CB150(34) 1 - I
Relay 1--!-

CB150(01),(33)

I I

DOCOM
-r--

.---- Address No.

rBIIN~O'

Yn+O.O f.6I ~~~W--~--t~~~Ll--nReiiiYl
DV

Yn+O.1

Yn+O.2

Yn+O.3

Yn+OA

Yn+O.5

Yn+O.6

Yn+O.7

DV~
CB150(35)

DV r--'
CB150(36)

D V r--'
CB150(37)

D V r--'
CB150(38)

DV r CB150(39)

DV~
CB150(40)

DV r--'
CB150(41)

Yn+1 .0
D V --.----.

CB150(02)

Yn+1 .1
D V r---'

CB150(03)

Yn+ 1.2
D V r---'

CB150(04)

Yn+1 .3
D V r---'

CB150(05)

Yn+ 1A
DV r CB150(06)

Yn+1 .5
D V r---'

CB150(07)

Yn+1.6
D V r---'

CB150(08)

Yn+1 .7
DV r-- CB150(09)

rrrr CB150 (19),(20), (21)
(22),(23)

- 166 -



B-64303EN/01

9.2.7

9.CONNECTION OF I/O Link SLAVE DEVICES

01100 Signal Specifications

This section describes the specifications o f the DIlDO signals used

with the basic module and expansion modules A an d B.

DI (input signal specifications)

Number of points 24 points (per module)

Contact ratinq 30 VDC , 16 mA or more
Leakage current 1 mA or less (26.4 V)
between contacts
when opened
Voltage decrease 2 V or less (including a cable voltage decrease)
between contacts
when closed
Delay time The receiver delay time is 2 ms (maximum) . In

addition , [I/O Link transfer time between CNC and
I/O module (2 ms maximum)) + [ladder scan period
(deoendino on CNC)l must be considered.

DO (output signal specifications)

Number of points 16 points (per module)

Maximum load 200 mA or less including momentary variations
current when ON
Saturation voltage 1 V (maximum) when the load current is 200 mA
when ON
Withstand voltace 24 V +20% or less includlnq momentary variations
Leakage current 20 IJAor less
when OFF
Delay time The driver delay time is 50 IJs (maximum). In

addition, [110 Link transfer time between CNC and
110 module (2 ms maximum)] + [ladder scan period
(dependino on CNC)l needs to be considered.

ON/OFF of the power supp ly (DO common) for DO signals (output

signals)

By turning off (opening) the power supp ly p in (DOCOM) for the DO
signals (ou tpu t signals) , all the DO signal s of each module can be

turned off at the sam e time. At this time, the DO state i s as shown
below.

ON ';

DOCOM \ I ~OFF

DO state when DO is ON

VWjon in the sequence OFF \ I
DO state when DO is ON

off in the sequence OFF
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NOTE
When DO is on in the sequence, the ON/OFF state
of DOCOM is directly reflected in the DO state as
indicated above by the dashed box. The +24 V
signal to be supplied to the I/O module must not be
turned off during operation.
Otherwise, a CNC communication alarm is issued.
Ensure that +24 V is supplied either when or before
the power to the CNC is turned on, and that +24 V
is removed either when or after the power to the
CNC is turned off.

Parallel DO (output signal) connection
A DO load current of twice the level can be obtained by connecting
DO points in parallel and exercising ON/OFF control at the same time
in the sequence. Namely, the maximum load current per DO point is
200 rnA.
By connecting two DO points in parallel and turning on the two DO
points at the same time, 400 rnA can be obtained. In this case,
however, the leakage current is doubled up to 40 uA when the DO

oints are turned off.

DOCOM CB150(01 ),(33)

+24V OV
+24 V regulated
power supply
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9.2.8

9.CONNECTION OF I/O Link SLAVE DEVICES

2A Output Connector Pin Allocation

This section describes the 2A output connector pin allocation of
ex ansion module C.

CB154 (HONDA MR-50RMA)
33 DOCOMA 01 DOCOMA

34 Yn+O.O 02 Yn+1 .0
35 Yn+0.1 19 GNDA

03 Yn+1.1
36 Yn+0.2 20 GNDA

04 Yn+1.2
37 Yn+0.3 21 GNDA

22 GNDA
05 Yn+1.3

38 Yn+OA 06 Yn+1.4
39 Yn+0.5 23 GNDA

07 Yn+1.5
40 Yn+0.6 24

08 Yn+1.6
41 Yn+0.7 25

09 Yn+1 .7
42 26

10
2743 11

44 28
12

45 29
13

3046 14
47 31

32
15

48 16
49 DOCOMA 17 DOCOMA
50 DOCOMA 18 DOCOMA

50 pins, male,
with a metal fitting for securing
the connector cover

NOTE
1 The 01/00 addresses of an expansion module and

the 01/00 addresses of the basic module are
contiguous.
Addresses allocated to I/O Link are handled as a
group covering the basic and expansion modules.
That is, when the first addresses allocated are
Xaaa4 and yaaaa (m =4, n =a), the 01/00
addresses are as listed below.

2 When the 2A output module is used, the 01
addresses of the module cannot be used. (When
the 2A output module is used as expansion module
3, X13 throuqh X15 cannot be used.)

01 DO

Basic module X4 to X6 YO to Y1

Basic module 1 X7 to X9 Y2 to Y3

Basic module 2 X10 to X12 Y4 to Y5

Basic module 3 X13 to X15 Y6 to Y7
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9.2.9 2A DO (Output Signal) Connection

This section describes the 2A output connector connections of
expansion module C.

DOCOMA
CB154 (01) • (17) . (18)

(33). (49) . (50)rrAddress No.r alt No
V+ OV

DC24V

DV

Yn+O.O CB154 (34)

Yn+O. 1 CB154 (35)

Yn+0.2 CB1 54 (36)

Yn+0.3 CB1 54 (37)

Yn+0.4 CB154 (38)

Yn+O.5 CB154 (39)

Yn+O. 6 CB154 (40)

Yn+O. 7 CB154(41)

Yn+1 .0 CB154 (02)

Yn+1. 1 CB154(03)

Yn+1. 2 CB154 (04)

Yn+l .3 CB154 (05)

Yn+1.4 CB154(06)

Yn+l .5 CB154 (07)

Yn+1. 6 CB154 (08)

Yn+l .7 CB154 (09)

CB154 (19), (20). 21)
(22). (23)
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9.2.10

9.CONNECTION OF 1/0 Link SLAVE DEVICES

2A Output DO Signal Specifications

This section describes the specifications of the 2A output DO signals
used with expansion module C.

DO (output signal specifications)
Number of points 32 nolnts (ner module)

Maximum load current
2 A or less per point.

when ON
12 A maximum for the entire module (DO: 16
points) (includinq momentary variations).

Withstand voltage
24 V +20% or less
(inciudinq momentary variations)

Leakage current when
100 IJAor less

OFF
[I/O Link transfer time (2 ms maximum)] +

Delay time [ladder scan period (depending on CNC)] must
be considered.

ON/OFF of the power supply (DO common) for DO signals (output
signals)
By turning off (opening) the power supply pin (DOCOM) for the DO
signals (output signals), all the DO signals of each module can be
turned off at one time. At this time, the DO state is as shown below.

I

I

DOCOM
ON

\ I ~OFF

DO state when DO is ON
on in the sequence OFF \ I WV
DO state when DO is ON
off in the sequence OFF

NOTE
When DO is on in the sequence, the ONIOFF state
of DOCOM is directly reflected in the DO state as
indicated above by the dashed box. The +24 V
signal to be supplied to the 1/0 module must not be
turned off during operation.
Otherwise, a CNC communication alarm is issued.
Ensure that +24 V is supplied either when or before
the power to the CNC is turned on, and that +24 V
is removed either when or after the power to the
CNC is turned off.

Parallel DO (output signal) connection
The 2A output module does not allow parallel DO connections
including parallel connections with the DO signals of other modules.
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9.2.11 Analog Input Connector Pin Allocation

This section describes the analog input connector pin allocation of
expansion module D.

CB157 (HONDA MR-50RMA)
33 INM3 01 INM1
34 COM3 02 COM1
35 FGND3 19 FGND

03 FDND1
36 INP3 20 FGND

21 FGND
04 INP1

37 JMP3 05 JMP1
38 INM4 22 FGND

06 INM2
23 FGND39 COM4 07 COM2

40 FGND4 24
08 FGND2

41 INP4 25
09 INP2

42 JMP4 26
10 JMP2

43 27
11

44 28
12

2945 13
46 30

14
3147 15

48 32
16

49 17
50 18

50 pins, male,
with a metal fitting for securing
the connector cover

NOTE
1 The DilDO addresses of an expansion module and

the 01/00 addresses of the basic module are
contiguous.
Addresses allocated to I/O Link are handled as a
group covering the basic and expansion modules.
That is, when the first addresses allocated are
X0004 and YOOOO (m = 4, n = 0), the 01/00
addresses are as listed below.

2 With the analog input module, the DO space is also
used as an input channel selection area.

01 DO

Basic module X4to X6 YO to Yt

Basic module 1 X7 to X9 Y2 to Y3

Basic module 2 Xi0 to Xi2 Y4 to Y5

Basic module 3 xis e xis Y6 to Y7
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9.2.12

9.CONNECTION OF I/O Link SLAVE DEVICES

Analog Input Signal Connections

This section provides a diagram of the analog input connector
connections of ex ansion module D.

Analog input module

Pin numb er

., 250Q 1CH. 2CH. 3CH. 4CH.

Not connected
JMPn VV'v- 05 10 37 42

For voltage input

INPn 04 09 36 41•.•.•.•.•.•.... .... .........•.•.•.•...•...•....(\

Voltag e »:»:»::» INMnsource 01 06 33 3B

Jr ................................................\J- I COMn 02 07 34 39

Jr
FGNDn 03 OB 35 40

FGND 19. 20. 21.22,2 3

Jr (Common to all channels)

Analog input module

DO turned off in the
seq uence Pin number

250Q 1CH. 2CH. 3CH. 4CH.
JMPn A A. 'v- 05 10 37 42VV

For current input
I NPn 04 09 36 41(\_...... .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .T\

Current eX INMn
source ' 01 06 33 3B

Jr v............... .................................~ I COMn

Jr
02 07 34 39

FGNDn 03 08 35 40

IFGND 19.20.21.22.23

J- (Common to all channels)
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NOTE
1 In the diagram above, n represents each channel (n = 1, 2, 3, 4).
2 Current input or voltage input can be selected on a channel-by-channel basis. For

current input, connect JMPn to INPn.
3 For the connection, use a shielded twisted pair.
4 In the diagram above, the shield of each channel is connected to FGNDn, and

FGND is used for shield processing of all channels. However, the shield of a
channel may be directly connected to frame ground with a cable clamp, instead of
using FGNDn.

5 If the voltage (current) source has a GND pin, as shown in the figure above,
connect COMn to this pin. Otherwise, connect INMn and COMn together in the
analog input module.
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9.2.13

9.CONNECTION OF I/O Link SLAVE DEVICES

Analog Input Signal Specifications

This section describes the specifications of the analog input signals
used with expansion module D.

Item Specifications Remarks

Number of inpu t Four channels
channels (Note)

Analog input DC-10 to +10V (Inp ut Vol tage input or

resistance: 4 .7 MQ) current input can be

DC-20 to +20mA (Input selected on

resistance: 250 Q) channel-by-channel

basis.

Digital outpu t (Note) 12 bits (binary) Represented as
two's complement

Input/output
Analog input Digital output

correspondence
+10V +2000

+5Vor +20mA +1000

OVorOmA 0

-5V or -20mA -1000

-10V -2000

Resol ution 5 mV or 20 uA

Overall precis ion Voltage input: ±0.5% With respect to full

Curren t input: +1% scale

Maximum input ±15V!±30mA
voltaoe/current

Minimum conversion Ladder scan period of CNC
time (Note) connected

Number of occupied 01 = 3 bytes, DO = 2 bytes

input/output points
I (Note)

NOTE
This analog input module has four input channels.
The digital output section consists of a group of 12
bits within the three-byte occupied input points.
This means that the channel to be used can be
dynamically selected by the ladder. The channel
switching DO point for channel selection is included
in the two-byte occupied output points.
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9.2.14 Analog Input Specifications

000 to 011 represent 12-bit digital output data. 000 and 011
correspond to weightings of 20 and 211, respectively.
011 is a sign bit expressed as a two's complement. CHA and CRB
represent analog input channels.
This means that when the two bytes above are read with a PMC
program, the A-O converted data of the CHA and CHB input
channels can be read from 011 to 000. For CHA and CHB, see the
description of channel selection, below.
When data is read with a PMC program, some notes need to be
observed. See "(Address allocation)" on the next page.

(Channel selection)
With this analog input module , which of the four channels is to be
output to the digital output section must be determined with a PMC
program.
The 00 points used for this selection are CHA and CHB (two-byte
occupied output points). These are mapped as indicated below.

Address in the module 7 6 5 4 3 2 1 0

Yn I X X X X X X I X ~
Yn+1 X X X X X X CHB CHA

el er or may e wn ten m place 0

CHB CHA Channel selected

0 0 Channel 1
0 1 Channel 2
1 0 Channel 3
1 1 Channel 4

By wntmg the values indicated below to CRA and CHB, the
corresponding channel is selected, and the A-O converted data of the
channel and the data of the selected channel can be read as 01 data.
The character X indicated above represents an unused bit, so that

ith lOb it " I fX

Immediately after channel switching, some time IS required until the
channel is switched to the selected one and A-D converted data is
enabled. Be sure to confirm the channel before obtaining A-O
converted data.
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(Address allocation)
The start address of X (DI) of the basic modules including the analog
input module must always be allocated at an even-numbered address .
With this allocation, the digital output addresses of the analog input
module are as described below, depending on where the analog input
module is allocated

Undefined
007 I 006 I. D05 I D04 I 003 I 002 I 001 I 000

0 I 0 I CHB I CHA I 011 I 010 I 009 I 008

When the analog input module is allocated in the space for
expansion module I (m represents the allocation start address.)

7 6 5 4 3 2 10

•

Address in the module
Xm+3(odd-numbered address)

Xm+4(even-numbered address)
Xm+5(odd-numbered address)

007 I 006 I 005 I 004 I 003 I 002 I 001 I 000
0 I 0 I CHB I CHA I 011 I 010 I 009 I 008

Undefined

When the analog input module is allocated in the space for
expansion module 2 (m represents the allocation start address.)

7 6 5 4 3 2 10

•

Address in the module
Xm+6(even-numbered address)
Xm+7(odd-numbered address)

Xm+8(even-numbered address)

Undefined
007 I 006 I 005 I D04 I D03 I 002 I 001 I 000

0 I 0 I CHB I CHA I D11 I 010 I 009 I D08

When the analog input module is allocated in the space for
expansion module 3 (m represents the allocation start address.)

7 6 5 4 3 2 10

•

Address in the module
Xm+9(odd-numbered address)

Xm+10(even-numbered address)
Xm+11(odd-numbered address)

NOTE
When two-byte digital output addresses are to be
referenced with a PMC program, a read must
always be performed word-by-word (16 bits).
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9.2.15 Manual Pulse Generator Connection

An example in which three manual pulse generators are connected to
expansion module A is shown below.

Expansion module

JA3 (PCR-E20LMDT)

1 HAl 11
2 HBl 12 OV
3 HA2 13
4 HB2 14 OV
5 HA3 15
6 HB3 16 OV
7 17
8 18 +5V
9 +5V 19
10 20 +5V

Manual pulse generators

Cable connection Manual pulse
generators

Wire

Terminal block
~ ------ .., .---

1 i7Red /\ I 5 #1
HA1 HA1

2 17White / \ I HB1 6
HB1

9 ISRed I +5V 3 +5V12 12Black I OV 4
OVI I #2

3 laRed /\ I
HA2

5
HA2

4 I aBlack / \ I
HB2 6

HB2
18 4Red I

+5V 3 +5V
14 13Black I 4OV OV

I I #35 19B1ack /\ I HA3 5
HA3

6 19WMe / \ I 6
20 IsRed I

HB3
3

HB3

16 I 1Black I +5V
4

+5V
I
-- Shield _ _ J

OV OV
-

~
Ground plate

Cable

HA3
HB3
+5V

OV

HA2
HB2
+5V

OV

HA1
HB1
+5V

OV

Recommended wire material:
A66L-OOOI-0286 (#20AWGx6+#24AWGx3 pairs)

Recommended connector:
A02B-0120-K303 (including the following connector and case)
(Connector: Hirose Electric Co., Ltd. FI40-20 I5S, soldering
type)
(Case: Hirose Electric Co., Ltd. FI40-20-CV5)

Recommended cables:
A02B-0120-K841 (7m) (for connecting three manual pulse
generators)
A02B-0120-K848 (7m) (for connecting two manual pulse
generators)
A02B-0120-K847 (7m) (for connecting one manual pulse
generator)
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(These cables do not include the wire shown in the above figure.)

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

9.2.16 Cable Length for Manual Pulse Generator

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

0.2~
0.1xRx2L

m

Where 0.1 : Manual pulse generator supply current
[0.1 A]

R : Resistance per unit cable length [/lIm]
m : Number of o-volt and 5-volt wires
L : Cable length [m] .

L~
m

R

0.0394 =76.75[m]L~

Therefore, the cable length can be determined using the following
expression.
In the case of the A66L-000 1-0286 cable, for example, when three
pairs of signal wires and six power supply wires (20/0.18 , 0.0394
O/m) are used (three power supply wires connected to 5 V and the
other three to 0 V), the cable length is:

3

However, the maximum pulse tran smission distance for the manual
pulse generator is 50 m. Taking this into consideration, the cable
length may be extended to:
38.37 m (when two generators are used), or
25 .58 m (when three generators are used).
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9.2.17 Connection of Basic and Expansion Modules

Modules can be connected in the same way, regardless of whether you
are connecting the basic module to an expansion module or
connecting two expansion modul es. Connect the modules by using
34-pin flat cable connectors as shown in the figure below. Ensure that
all 34 pins at one end of the cable arc connected to the correspo nding
pins at the other end;
e.g., connect the A 1 pin to the pin having the same designation (A 1) at
the other end.

01100 interface side 01100 interface side 01100 interface side

'-Ai pin mark

Q) Q) Q)

:c :c :c
!1l !1l !1l
0 0 0

iii iii ~;;:: ;;::
c c c
'0.. '0.. '0..
I .t .t-e-

(') (') (')

N It) N C') N
It) It) It) It) It)

Ventilation
« « « « «
(J 0 0 0 (J

slot

Basic module Expansion module Expansion module

~ ~ ~
DIN rail DIN rail DIN rail
mounting side mount ing side mounting side

Top view

Flat cable-side connector specification:
HIF3BA-34DA-2.54R (Hirose Electric Co., Ltd.)

Module connector-side specification:
HIF3BA-34PA-2.54DS (Hirose Electric Co" Ltd.) or
FAP- 3403- 1202-QBS (Yamaichi Denki Co., Ltd.)
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NOTE
Modules need to be spaced at least 32 mm apart,
in which case a flat cable of about 20 mm in length
is required. To install modules further away from
each other, the cable length will be 20 mm plus the
extra distance. Note that the maximum length of a
flat cable is 300 mm. To ensure adequate
ventilation, install the modules in such a way that
the flat cables lie on top of them. The basic module
has a vent at the top (as indicated by the dotted
lines in the above figure). When connecting
modules, install expansion modules so that the flat
cables do not cover the vent, as shown in the
above figure.
Therefore, for direct connection to the connection
printed circuit board, expansion modules are
installed to the right of the basic module on the
installation plane. For installation using DIN rails or
screws, expansion modules are installed to the left
of the basic module on the installation plane.
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9.2.18 Module Installation

When connecting a connector panel printed circuit board directly
(external module view and mountin dia am)

I/O interface

I/O Link
interface

JD1A JD1B

~~ BEl]
13.1 107

'I

I II , ~~~~~~~~~~
n

C\J
C\J
-

I~ ~~~~~~~~~
0 \,)
I'

'-':::3

ole
Board thickness: 1.6 mm

0.9 Square h

28
1/

In + cu

1'1-:
Q-.'l.

I'

g; 10-0
0-

I

)~~ No.1 pinNo e) 10-
-o~

I'>tSq"""h~

Dimensions of connector panel
printed circuit board: ±O.2

Connector panel printed circuit board connector specification:
HONDA MRH-50FD (50-pin female straight connector without fitting)

NOTE
1 A connector with a fitting (HONDA MRH-50RMA) is used for the module-side I/O

interface.
Always use a connector having no fitting for the connector panel printed circuit
board.

2 Area where pattern printing is prohibited
~~~ : Prohibited area on component side

I : Prohibited area on soldered side
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When connecting a connector panel printed circuit board directly
(mounting and dismounting a module)

Hook

Connector panel
i prilted circuit

I

Iboom

Mounting the module
1. Insert the hook of the module into the square hole located at the u~ part of the connector panel printed circuit board.
2. Using the hook as a fucrum , push the module in the direction of ~ and attach the module's connectorto the connector on

the prilted circuit board.
3. Push the stopper into the lower hole of the printed circuit board until ~ clicks into place.
Dismounting the module
1. Pressthestopper@ upward.
2. Using the hook as a fulcrum, pull the lower part of the module in the direction of@

NOTE
When mounting and dismounting a module, hold
the module by its top and bottom surfaces.
Avoid applying force to the sides where there are
slits.
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When mounting a DIN rail (external module view and mounting
diagram)

Mount the DIN rail here .

11 0 Unk interface

MPG interface
(for expansion module)

115 . 5(60l

110 ntertace

NOTE
Recommended connector:

A02B-0098-K891 (including the following
connector and case)
(Connector: HONDA MR-50FH solder type)
(Case: HONDA MR-50NSB angled type)

Recommended wire material:
A66L-0001-0042 (7/0.18, 50 pins)
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o

o

~_-Hook

Mounting the module
1. Hook the module at the upper end of the DIN rail.
2. Push the stopper into the slit located at the lower end of the rail until it cl icks into place .
Dismount ing the modu le
1. Insert the tip of the slotted screwdriver and push out the stopper in the direction

indicated by the arrow.

NOTE
When dismounting the module , take care not to
damage the stopper by applying excessive force
with the screwdriver.
When mounting and dismounting a module, hold
the module by its top and bottom surfaces.
Avoid applying force to the sides where there are
slits.
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When mounting a module using screws (external module view and
mountin dia ram)

I/O interface

(\J
(\J

o
r-

7.

JD1A JD1B

I")
o

LD

r-

2-04.5

I/O Link interface

MPG interface
(for expansion module)

Screw
holes

NOTE
Recommended connector:

A02B-0098-K891 (including the following
connector and case)
(Connector: HONDA MR-50FH solder type)
(Case: HONDA MR-50NSB angled type)

Recommended wire material:
A66L-0001-0042 (7/0.18, 50 pins)
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9.2.19 Other Notes

9.CONNECTION OF I/O Link SLAVE DEVICES

DO signal reaction to a system alarm
If a system alarm occurs in a CNC using the connector panel I/O
module, or if I/O Link communication between the CNC and
connector panel I/O module fails, all the DO signals of the I/O module
are turned off. Therefore, due care must be taken when setting up the
machine sequence. Also, the same phenomenon occurs if the power to
the CNC or the I/O module is turned off.

Address allocation
For the connector panel I/O module, I/O addresses are mapped as
follows.

01 space map DO space map

Xm Yn
Basic module

Ixm+1
Basic module

Yn+1

Ixm+2 Yn+2 Expansion
Ixm+3 Yn+3 module 1

IXm+4
Expansion

Yn+4 Expansion
module 1

lxm+5 Yn+5 module 2

IXm+6 Yn+6 Expansion

Xm+7
Expansion

Yn+7 module 3
module 2

Xm+8

Xm+9
Expansion

Xm+10 module 3
Xm+11

Xm+12 (for 1st MPG)
Expansion

Xm+13(for 2nd MPG) module 1
Xm+14(for 3rd MPG)

Xm+15(00 alarm Basic module
detection)

The basic connector panel I/O module is allocated a group of DI
addresses (16 bytes) and a group of DO addresses (8 bytes). Up to
three hardware expansion modules can be added or removed as
required. The reason for this address allocation is explained below.

The MPG interface (MPG counter) occupies a DI space from Xm+12
through Xm+14. These addresses are fixed regardless of whether
expansion module 2 or 3 is used, and Xm+12 through Xm+14 must be
allocated as a DI work area to enable the use of the MPG. Therefore,
when using an MPG for the i series CNe , allocate DI addresses in
units of 16 bytes. Do not use the DI space from Xm+12 through
Xm+ 14 for Ladder; the CNC processes the MPG counter value
directly.

DI address Xm+15 is used for detecting overcurrent and overheating
alarms that occur in the IC used in the DO driver. [For details, see
the section describing the detection of DO (output signal) alarms .]
This address is fixed regardless of whether expansion module 2 or 3 is
used, and it must be allocated as a work area before it can be used .
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When using this area, therefore, allocate DI addresses in units of 16
bytes.

Basically, I/O addresses can be allocated to the connector panel I/O
modules freely. When allocating DI addresses, however, consider
also the addresses that arc directly supervised by the CNC, and keep
the following in mind.

Fixed addresses directly supervised by the CNC (Example' Series Oi)
7 6 5 4 3 2 1 0

XOOO4 SKIP ESKIP -MIT2 +MIT2 -Min +MIT1 XAE2 XAE1

SKIP6 SKIP5 SKIP4 SKIP3 SKIP2 SKIP8 SKIP7

SKIP ESKIP SKIP5 SKIP4 SKIP3 XAE3 XAE2 XAE1

SKIP6 SKIP2 SKIP8 SKIP7

XOOO5

XOOO6

XOOO7

XOOO8 *ESP

XOOO9 *OEC5 *OEC4 *OEC3 *OEC2 *OEC1

The upper row indicates the T series (first path), and the lower row
indicates the M series.

When 01 addresses are allocated in units of 16 bytes, starting at X0004

SKIPn and other fixed signals

*ESP fixed signal

*OECn fixed signal

e min imum configuration consists of the basic module and
pansion module 1. Expansion modules 2 and 3 may be
ded as required . Th is allows fixed signals , such as SKIPn
d *OECn, to always be used and the *ESP fixed signal to be
ocated to an address for which the common voltage is fixed to
V. Also, with the i series CNC , the MPG interface provided
expansion module 1 can always be used.

XOOO4 +--
XOOO5 Basic module
XOOO6
XOOO7

Expansion
XOOO8 module 1

14---.

XOOO9 ~,

XOO10
Expansion

XOO11 module 2
XOO 12 ... ....

XOO13
Expansion Th

XOO14 module 3 ex
XOO15 ad
X0016 (for 1st MPG) an

X0017 (for 2nd MPG)
Expansion all
module 1 24

X0018 (for 3rd MPG) by
XOO19 Basic module(DO alarm detection) ... .....
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When 01 addresses are allocated in units of 16 bytes, starting at X0007

*ESP fixed signal
*OECn fixed signal

e minimum configuration consists of the basic module only.
pansion modules 1, 2, and 3 may be added as required. In
minimum configuration, SKIP and other fixed signals and the
P interface of expansion module 1 cannot be used. In this
e, however, the *OECn fixed signal can always be used and
*ESP fixed signal can be allocated to an address for which
common voltage is fixed to 24 V in the minimum
figuration .

XOOO7
XOOO8 Basic module~
XOOO9 ~

XOO10 Expansion
XOO11 module 1
XOO12
XOO13 Expansion
XOO14 module 2
XOO15 ...-....

XOO16 Expansion : Th
XOO17 module 3 Ex
XOO18 the

X0019 (for 1st MPG)
: MG

Expansion cas
X0020 (for 2nd MPG) module 1 : the
X0021 (for 3rd MPG) the

XOO22 Basic module
con

(DO alarm detection) ..__.......

a er. IS erps a arm e ec Ion an recovery.

Alarm detection
DO address Location

address and bit

Xm+15.0 Yn+O Basic module

Xm+15.1 Yn+1 Basic module

Xm+15.2 Yn+2 Expansion module 1

Xm+15.3 Yn+3 Expansion module 1

Xm+15.4 Yn+4 Expansion module 2

Xm+15.5 Yn+5 Expansion module 2

Xm+15.6 Yn+6 Expansion module 3

Xm+15.7 Yn+7 Expansion module 3

DO (output signal) alarm detection
The DO driver of the Basic and Expansion module AlB is capable of
detecting an overcurrent and measuring its own temperature . If an
accident, such as the connecting of the cable to ground, causes an
abnormal increase in the load current or in the driver temperature, a
protection circuit, which is provided for each DO driver (l byte), is
activated and keeps the DO signal for the relevant 1 byte in the OFF
state until the cause of the problem is eliminated. Even if this occurs,
the CNC and 1/0 module continue operating. The DI address
(Xm+15) identifies the DO driver which has detected the alarm. The
table below shows the correspondence between the DI address
(Xm+15) bits and the DO addresses. Bit value" 1" indicates that the
corresponding DO driver has detected an alarm. The contents of the
Xm+ 15 area can be checked by using the DGN screen of the CNC or
by performing alarm processing for the area in advance by using
L dd Thi h lid t ti d

NOTE
This function is not supported by the 2A output
module or analog input module.

Allocation of the 2A output module and analog input module
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The 2A output module and analog input module can be allocated to
any of the spaces for expansion modules 1,2, and 3. In addition, up
to three 2A output modules or analog input modules can be allocated
to all the spaces for expansion modules 1, 2, and 3. When an MPG
interface is required, the module occupies the space for expansion
module 1; no 2A output module or analog input module can be
allocated in the space for expansion module 1.
The 2A output module does not involve DI points, so that the DI area
of the space in which a 2A output module is allocated is unusable .
When a 2A output module is allocated to the space for expansion
module 2, for example, the areas from Xm+6 to Xm+8 cannot be used.
(The spaces for the other modules are not shifted. In this case, the DI
space of expansion module 3 remains at Xm+9 through Xm+11.)
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9.2.20 Distribution I/O Setting

By changing the setting (rotary switch) for the expansion modules,
connections can be made by omitting some expansion modules as
shown below.

Expansion module 1 is
omitted .

Expans ion module 2 is
omitted .

Expansion modules 1 and 2 are
omitted.

Method of setting (control and method of setting the control)
As shown below, the control (rotary switch) is located on an
expansion module. To change the setting, tum the switch with a
flat-bladed screwdriver with a tip width of about 2.5 rom.

. hh th [,11f hac setting position 0 t e rotary switc as e o owing meamng:
Setting Actual

Meaning of setting
position indication

0 0 This is the standard setting . The rotary switch is
factory-set to this position . This setting is used
when no expansion module is omitted.

1 - Set the rotary switch on an expansion module to
this position when the preceding expansion module
is omitted.

2 2 Set the rotary switch on an expansion module to
this position when the preceding two expansion
modules are omitted.

3 - This setting is prohibited.

E h
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Setting Actual
Meaning of setting

position indication

4 to F 4, -, 6,-, 4,8, or C has the same effect as O.
8, -, A,-, 5, 9, or 0 has the same effect as 1.
C, -, E, -, 6, A, or E has the same effect as 2.

7, S, or F has the same effect as 3. (This setting,
however, is prohibited.)

(When expansion module 1 is omitted)
On expansion module 2, set the rotary
switch to setting position 1. On expan
sion module 3, keep the rotary switch
set to setting position O.

(When expansion module 2 is omitted)
On expansion module 3, set the rotary
switch to setting position 1. On expan
sion module 1, keep the rotary switch
set to setting position O.

(When expansion modules 1 and 2
are omitted)
On expansion module 3, set the rotary
switch to setting position 2.

NOTE
1 Expansion module A (01/00 = 24/16, with manual

pulse interface) (A03B-0815-C002) is fitted with an
additional rotary switch as other types of modules
are modified. However, expansion module A is
always mounted at the location of expansion
module 1, so that its factory setting need not be
changed.

2 This setting is a function that was added newly .
This function is not provided in the expansion
models shipped in August 1998 or earlier.
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9.3 CONNECTION OF OPERATOR'S PANEL I/O MODULE
(FOR MATRIX INPUT)

9.3.1 Overall Connection Diagram

CNC

I/O UNIT

I/O Link

JD1A 0Df-------(JD44A)

JD1B

c- c-
o 0.... .....
OJ »

CE53 D-O
JA3 s::

III
0
:T
:i"
(1)

0
""C
(1)..,
~
Q
(J)-

""C

D-O
III
:::l

CE54 ~

+24 V power supply --. 0 CPD1(IN)

+24 V power supply .-- 0 CPD1(OUT)

NOTE
When the operator's panel I/O module is used together with a unit (connector panel
I/O module) connected to the I/O Link supporting another MPG interface , only the
MPG interface of the unit (module) closest to the CNC connected to the I/O Link is
enabled. The following screw type connectors cannot be used to connect the I/O
Link or MPG.

Connectors that cannot be used on the cable side
Specification Manufacturer

Connector case FI-20-CV7 Hirose Electric Co., Ltd.

Connector case and connector FI30-20S-CV7 Hirose Electric Co. , Ltd.
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9.3.2 Power Connection

Provide the CPDl (IN) connector, shown below, with the power
necessary for printed circuit board operation and that for DI operation .
To facilitate power division , the power is output to CPDl (OUT)
exactly as it is input from CPDl (IN). When power division is
required, use CPDl (OUT).
Up to 1.0 A can be supplied by branching.

CPD1 (IN)

24 V power --+-------0supply

01 +24V

02 OV

03

CPD1(OUT)

24 V power ...-------0supply

01 +24V

02 OV

03

Recommended cable-side connector :
A02B-0120-K324
(including the following connector housing and case)
(Housing: Japan AMP 1-178288-3)
(Contacts: Japan AMP 1-175218-5)

NOTE
The specification of the power supply connector
CPD1 (IN) is the same as that for CPD1 (OUT).
There are no indications on the printed circuit
board to distinguish between the IN and OUT
connectors. Do not turn off the +24 V supply to
the connector during operation. Turning off the
+24 V supply will cause a CNC communication
alarm. When turning on the power, the +24 V
supply to the I/O module must be turned on before
or at the same time as the power supply to the
CNC. When turning off the power, the +24 V
supply to the I/O module must be turned off after or
at the same time as the power supply to the CNC.
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9.CONNECTION OF I/O Link SLAVE DEVICES

01100 Connector Pin Arrangement

CE53

A B
01 OV OV

02 N.C. +24V

03 Xm+O.O Xm+0.1

04 Xm+0 .2 Xm+0.3

05 Xm+0 .4 Xm+0.5

06 Xm+0 .6 Xm+0.7

07 Yn+O.O Yn+0.1

08 Yn+O.2 Yn+0.3

09 Yn+O.4 Yn+0.5

10 Yn+0.6 Yn+0.7

11 Yn+1 .0 Yn+1.1

12 Yn+1.2 Yn+1.3

13 Yn+1 .4 Yn+1.5

14 Yn+1 .6 Yn+1.7

15 Yn+2 .0 Yn+2. 1

16 Yn+2 .2 Yn+2.3

17 Yn+2 .4 Yn+2.5

18 Yn+2.6 Yn+2 .7

19 KYDO KYO1

20 KYD2 KY03

21 KY04 KY05

22 KY06 KY07

23 KCM1 KCM2

24 KCM3 KCM4

25 DOCOM DOCOM

CE54

A B
01 OV OV

02 COM1 +24V

03 Xm+1.0 Xm+ 1.1

04 Xm+1.2 Xm+1 .3

05 Xm+1.4 Xm+1.5

06 Xm+1.6 Xm+1.7

07 Yn+3.0 Yn+3.1

08 Yn+3.2 Yn+3.3

09 Yn+3.4 Yn+3 .5

10 Yn+3 .6 Yn+3.7

11 Yn+4.0 Yn+4.1

12 Yn+4.2 Yn+4.3

13 Yn+4 .4 Yn+4.5

14 Yn+4 .6 Yn+4.7

15 Yn+5.0 Yn+5 .1

16 Yn+5.2 Yn+5.3

17 Yn+5 .4 Yn+5.5

18 Yn+5.6 Yn+5 .7

19 Yn+6.0 Yn+6. 1

20 Yn+6.2 Yn+6.3

21 Yn+6.4 Yn+6.5

22 Yn+6 .6 Yn+6 .7

23 KCM5 KCM6

24 KCM7 OOCOM

25 DOCOM DOCOM

Flat cable-side connector specification:
A02B-0120-K342
(HIFBB-50D-2.54R (Hirose Electric Co., Ltd.))
50 contacts

Cable material specification:
A02B-0120-K886
(61-meter, 50-pin cable
(Hitachi Cable, Ltd. or Oki Electric Cable Co., Ltd.))

NOTE
An output DC voltage of +24 V at CE53 (802) and
CE54 (802) is for 01 signals. Do not supply 24
VDC to these pins from the outside.
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9.3.4 01 (General-purpose Input Signal) Connection

CE53(B06)

CE53(B05)

r-PinNO.

CE53(B02)

CE54 B02
+24V

1--+---+--0 CE53(A05)

1--+---+--0 CE53(A06)

I-+--.--u CE53(B03)

I-+--.--u CE53(A04)

I-+--.--U CE53(B04)

Xm+0.4

Xm+0.6

Xm+0.7

Xm+0.3

Xm+0.2

r--:==.Address No.

~ r--BiINO.

Xm+O.O

Xm+O.1

Xm+1 .0 CE54(A03)

Xm+1 .1 CE54(B03)

Xm+1 .2 CE54(A04)

Xm+1. CE54(B04)

CE54(A05)

Xm+1. CE54(B05)

Xm+1 .6 CE54(A06)

Xm+1.7

CE54 A02

CE53(A01),(B01),

CE54(A01),(B01)
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NOTE
1 Xm+1.0 through Xm+1.7 are 01 pins for which a

common voltage can be selected. That is, by
connecting the COM1 CE54(A02) pin to the +24 V
power supply, a 01 signal can be input with its
logical state reversed. If, however, a cable is
connected to ground, it has the same effect as
inputting an ON state 01 signal. To prevent this
from occurring , the connection of the COM1
CE54(A02) pin to the 0 V power supply is
recommended whereever possible.
For safety reasons, the emergency stop signal
needs to be allocated to an appropriate bit of the
addresses for which the common voltage is fixed,
ranging from Xm+O.O to Xm+0.7. See "Address
allocation" in Section 8.5.10 for details of how to
allocate the emergency stop signal.
For unused 01 pins allocated to the addresses for
which the common voltage is fixed (from Xm+O.O to
Xm+0.7), the logic is fixed to "0". For unused pins
allocated to Xm+1.0 to Xm+1.7 for which the
common voltage can be selected, the logic is fixed
to "0" when the COM1 CE54(A02) pin is connected
to the 0 V power supply. When the COM1
CE54(A02) pin is connected to the +24 V power
supply, the logic is fixed to "1". The logic of the
unused pins allocated to Xm+1.0 to Xm+1.7 is
variable when the contact of the COM1 CE54(A02)
pin is open.

2 An output OC voltage of +24 V at CE53 (802) and
CE54 (802) is for 01 signals. Do not supply 24
VOC to these pins from the outside.
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9.3.5

*KCM1

*KCM2

*KCM3

*KCM4

*KCM5

*KCM6

*KCM7

*KYDO

*KYD1

*KYD2

*KYD3

*KYD4

*KYD5

*KYD6

*KYD7

01 (Matrix Input Signal) Connection

o A maximum of 56 points are provided.

NOTE
1 Detour prevention diodes must be incorporated for

matrix signal input, as shown in the following figure.
Otherwise, only two signals can be input at the
same time. Inputting three or more signals
simultaneously without using detour prevent ion
diodes may result in data input errors.

2 A cable for matrix input signals must be 150 mm or
less in lenqth.

*KCMn

*KYDn
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9.3.6

9.CONNECTION OF 110 Link SLAVE DEVICES

DO (Output Signal) Connection

o A maximum of 56 points are provided.

r---Address No.1B;l NO

I

.---_",--":.-+------.

Yn+O.O nih.
U

DV

Yn+0.1

Yn+0.2

Yn+0.3

Yn+O.4

Yn+0.5

Yn+0.6

Yn+0.7

~PinNo.

CE53 (A25,B25)

CE54(A25 B24,825) .---_---,
I I• •+24V OV

+24V stabilized power supply

,CE53(A07) 1 Relay~

Yn+1.0 D V r----' CE53(A11)

Yn+1.1
D V r----' CE53(B11)

Yn+1.2
D V r----' ')CE53(A12)

Yn+1 .3
D vr----' ')CE53(B12)

Yn+1.4 D V r----' CE53(A13)

Yn+1.5
D V r----' ')CE53(B13)

Yn+1.6
D V r----' ')CE53(A14)

Yn+1.7
D V t--- CE53(B14)

rrrr CE53(A01,801)

CE54(A01,B01)
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r--PinNO.

!2QQQM
CE53(A25,B25)

CE54lA25,B24,B25)
Address No. I I

i";'NO • •+24V OV
-+24V stab ilized power supply

~

Yn+2.0 ~ri CE53fA15) 1 Relayr-L

DV

Yn+2.1 CE53(B15)D V 1--4
Yn+2.2 DV 1--4 CE53(A16)

Yn+2.3 D V r-----'
CE53(B16)

Yn+2.4 DV 1--4 CE53(A17)

Yn+2.5
DV ~ CE53(B17)

Yn+2.6 D V r-----'
CE53(A18)

Yn+2.7
DV ~ r CE53(B18)

Yn+3.0
D V r---' ')CE54(A07)

Yn+3.1 DV ~ CE54(B07)

Yn+3.2
D V r---' CE54(A08)

Yn+3.3 D V r-----'
CE54(B08)

Yn+3.4
D V r---' CE54(A09)

Yn+3.5 D V r--' CE54(B09)

Yn+3.6
D V r---' CE54(A10)

Yn+3.7
DV r-- CE54(B10)

rrrr CE53(A01,B01)

CE54(A01,B01)
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,.----Address No.1B' "'...------."-+---tI

111~1.L.
--'-Y......n+.l.-.:4=.o"'----- - +lrLJ -c-

DV

Yn+4.1

Yn+4.2

Yn+4.3

Yn+4.4

Yn+4.5

Yn+4.6

Yn+4.7

r-PinNo.

CE53(A25,B25)

CE54lA25 B24,B25) ....--_---,
I I• •+24V OV

+24V stabilized power supply

CE54lA11) 1 Relay~

Yn+5.0 D V r-----' CE54(A15)

Yn+5.1 D V r----'
CE54(B15)

Yn+5.2 D V r----'
CE54(A16)

Yn+5.3 DVr-
CE54(B16)

Yn+5.4
D V r---- CE54(A17)

Yn+5.5 DV r-- CE54(B17)

Yn+5.R DV r-- CE54(A18)

Yn+5.7
D V r---- CE54(B18)

rrrr CE53(A01,B01)

CE54(A01,B01)
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,----Address No.

lBON~O'

Yn4-RO -6Jii
DV

r-Pin NO.

CE53(A25 ,B25)

CE54(A25 B24,B25) ,--_---,

I I• •+ 24V OV
+24V stabiliz ed power supply

f'r'"'. 'A '" 1 - I
Relay r--

B-64303EN/01

YnHU

Yn+R.2

Yn+6.3

Yn+R.4

Yn+RR

Yn+6.6

Yn+fi.7

D V r---" CE54(B19)

D V r---"
CE54 (A20)

DV t-- CE54(B20)

D V r---" CE54 (A21)

DV t-- CE54(B21)

D V t--t CE54 (A22)

D V r---" CE54(B22)

rrrr
CE53(A01 ,B01)

CE54(A01 ,B01)

9.3.7 Manual Pulse Generator Connection

For details of the connection of the manual pulse generator, see
Subsection 9.2.15.
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9.3.8 External View

s-eaz
15 0

5 65 75 5
io

0

c=J
c=J
c=J

95 t') 95 0

Manual pulse generator connection
1/0 Link signal connection

Operator's panel DIlDO interface

~ Note) Lead wires and other components are mounted on the rear face of the printed
z circuit board. Ensure that printed circuit boards are spaced 5 mm or more

from one another to prevent interference.

I :Polarity guide
~ : A1 pin mark

15

io

59

Available area to install plate at the rear side
(Perspect ive drawing viewed from the front)
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9.3.9 Specifications

'fi11 .nsta ation speer ications
Ambient During operation O°C to 58°C
temperature During storage and transportation -20°C to 60°C
Temperature

Max. 101 °C/min.
change

Relative humidity
Normal 75% or less
Short term (1 month or less) 95% or less

Vibration During operation 0.5 G or less
Ordinary machining factory environment (Special

Environment
consideration is required when installing the module
in a dusty location or where highly concentrated
cuttinq lubricant or oroanic solvent is used.)

Other requirements (1) Install the I/O module in a fully enclosed cabinet.

I

r enng speer ications
Item Specification Remarks

General -purpose 01: 16 points
Operator's panel I/O

A20B-2002-0470
Matrix 01: 56 points

module DO: 56 points
MPG interface is supported.

Fuse (replacement part) A03B-0815-KOO1 1A

o d 0 if

o u e spee r rca Ions
Item Specification Remarks

General-purpose 01 16 points 24-V input
Matrix 01 56 points (8 x 7) 5-V input
DO points 56 points 24 V source type output

Up to 16 modules can be
connected as CNC slaves.

CNC interface
FANUC I/O Link Or, amaximum of 1024
connection points can be supported on

both the input and output
sides.

MPG interface Max. 3 units

M d 1 ' fi

ower suppi rating

Module Supply voltage
Current

Remarks
rating

The total
24 VOC ±10% supplied powerconsumption of 01
from the power supply points is included.

Operator's connector CP01 . The (This is true when all
panel I/O allowance of ±10% 0.35A generalOI points are
module should include turned on.)

instantaneous voltage The power consumption
and ripple voltage. of DO points is not

included .

p
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DI (input signal) specifications
(General-purpose in nit signal)

Contact rating 30 VDG, 16 mA or more
Open circuit
intercontact leakage 1 mA or less (at 26.4 V)
current
Closed circuit
intercontact voltage 2 V or less (including cable voltage drop)
drop

Receiver delay: Max. 2 ms
The time required for I/O Link transmission

Delay between the GNG and I/O module (max. 2 ms +
CNG ladder scan cycle) must also be taken into
account.

(Matrix input signal
Contact rating 6 VDG, 2 mA or more
Open circuit
intercontact leakage 0.2 mA or less (at 6 V)
current
Closed circuit
intercontact voltage 0.9 V or less (with a current of 1 mA)
drop

The maximum matrix period of 16 ms, the

Delay
maximum time of I/O Link transfer between
GNG and 1/0 module of 2 ms, and the ladder
scanninq period (by CNG) must be considered .

NOTE
When detour prevention diodes are used, the
voltage drop across closed contacts indicated
above must be maintained, including the diode
voltage drop.

DO (output signal) specifications
Maximum load current

200 mA or less (including momentary current)
in ON state
Saturation voltage in ON

Max. 1 V (when load current is 200 mA)
state
Withstand voltage 24 V ±20% or less (includinq momentary values)
Leakage current in OFF

20~ or less
state

Driver delay: Max. 50 us
The time required for I/O Link transmission

Delay between the CNG and 1/0 module (max. 2 ms +
CNG ladder scan cycle) must also be taken into
account.

NOTE
Ensure that the maximum current per DOCOM pin
(DO power supply pin) does not exceed 0.7 A.
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9.3.10 Other Notes

DO signal reaction to a system alarm
If a system alarm occurs in the CNC using the operator's panel I/O
module, or if I/O Link communication between the CNC and
operator's panel I/O module fails, all the DO signals of the I/O module
are turned off. Therefore, sufficient care is necessary when setting
up the machine sequence. Also, the same phenomenon occurs if the
power to the CNC or the I/O module is turned off.

Address allocation
For the operator's panel I/O module, I/O addresses are mapped as
follows.

01 space map

Xm General-purpose

Xm+1 inpu t signal

Xm+2
Reserved

Xm+3

Xm+4

Xm+5

Xm+6

Xm+7
Matrix input
signal

Xm+8

Xm+9

Xm+10

Xm+11 Reserved

Xm+12 (for 1st MPG)

Xm+13 (for 2nd MPG) MPG
Xm+14 (for 3rd MPG)

Xm+15 (DO alarm DO alarm
dete ction) detection

DO space map

Yn

Yn+1

Yn+2

Yn+3 Output signal

Yn+4

Yn+5

Yn+6

Yn+7 Reserved

The operator's panel I/O module is allocated a group of DI addresses
(16 bytes) and a group of DO addresses (8 bytes). This address
allocation is explained below .

The MPG interface (MPG counter) occupies DI space from Xm+12
through Xm+14. These addresses are fixed, and Xm+12 through
Xm+14 must be allocated as a DI work area to enable the use of the
MPG. Therefore, when using an MPG for the i series CNC, allocate
DI addresses in units of 16 bytes. Do not use the DI space from
Xm+12 through Xm+14 for Ladder; the CNC processes the MPG
counter value directly.

DI address Xm+15 is used for detecting overcurrent and overheating
alarms that may occur in the IC used in the DO driver. [For details,
see the section describing the detection of DO (output signal) alarms.]
This address is fixed, and must be allocated as a work area before it
can be used. Therefore , when using this area, allocate DI addresses
in units of 16 bytes.
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Basically, I/O addresses can be allocated to the operator's panel I/O
module freely. When allocating OJ addresses, however, consider
also the fixed addresses that are directly supervised by the CNC, and
keep the following in mind.

Fixed addresses directly supervised by the CNC (Example: Series Oi)
7 6 5 4 3 2 1 0

XOOO4 SKIP ESKIP -MIT2 +MIT2 -MIT1 +MIT1 XAE2 XAE1

SKIP6 SKIP5 SKIP4 SKIP3 SKIP2 SKIP8 SKIP?
SKIP ESKIP SKIP5 SKIP4 SKIP3 XAE3 XAE2 XAE1

SKIP6 SKIP2 SKIP8 SKIP?
XOOO5
XOOO6
XOOO?
XOOO8 *ESP
XOOO9 *DEC5 *DEC4 *DEC3 *DEC2 *DEC1

The upper row indicates the T series (first path), and the lower row
indicates the M series.

When 01 addresses are allocated in units of 16 bytes , starting at X0008

XOOO8 General-purposeI+--
XOOO9 input signal ~

XOO10

XOO11
Reserved

XOO12
XOO13

XOO14

XOO15 Matrix input

XOO16 signal

XOO17
XOO1R

,

XOO19 Reserved
X0020(for 1st MPG)

X0021(for 2nd MPG) MPG
X0022ffor 3rd MPG\

X0023(00 alarm 00 alarm
detection) -_.

*ESP fixed signal

*OECn fixed signal

Although fixed signals such as SKIP cannot be used, allocating 01
addresses starting from X0008 allows the *OECn signal to be used
and the *ESP fixed signal to be allocated to an address for which the
common voltage is fixed to 24 v.
(Fixed signals cannot be allocated to the for the matrix input signals.)

Turning the DO (output signal) power on and off (DOCOM)
All the DO signals can be turned off simultaneously by turning off
(opening) the DO (output signal) power supply pin "DOCOM".
Doing so causes the DO signal status to change as shown below.
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..............
ON :

OOCOM \ / WVOFF

When DO is ON in ON
the sequence OFF \ I WV

..............
When DO is OFF in ON

the sequence OFF

NOTE
When the DO signal is in the ON state in the
sequence, the ON or OFF state of the DOCOM pin
determines the state of the signal, as indicated by
the dotted lines in the above figure. Do not turn
off the +24 V supply, provided by the CPD1 to the
1/0 module, during the operation. Turning off the
+24 V supply would cause a CNC communication
alarm. When turning on the power, the +24 V
supply to the I/O module must be turned on before
or at the same time as the power supply to the
CNC. When turning off the power, the +24 V
supply to the 1/0 module must be turned off after or
at the same time as the power supply to the CNC.

Parallel DO (output signal) connection
The DO load current can be doubled by connecting two DO points in
parallel and turning them on and off simultaneously in sequence, as
shown in the figure below. The maximum load current per DI point
is 200 rnA. Connecting two DO points in parallel and turning them
on at the same time produces a current of 400 rnA. Note that,
however, when two DO points are connected in parallel , the leakage
current also doubles while they are off (max. 40 rnA) .
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DOCOM
CE53(A25), (B25)

-- CE54(B24), (A25), (B25)

I I
+~v t

+24V stabilized
power supply

nit 1 Relay~
DV

1~ l ii
fliv

md

a arm erect ion an recovery.
Alarm detection

DO address Remarks
address and bit

Xm+15 .0 Yn+O
Xm+15.1 Yn+1
Xm+15 .2 Yn+2

Xm+15.3 Yn+3

Xm+15.4 Yn+4
Xm+15.5 Yn+5
Xm+15.6 Yn+6
Xm+15.7 Yn+7 Reserved

DO (output signal) alarm detection
The DO driver of the I/O module is capable of detecting an
overcurrent and measuring its own temperature. If an accident, such
as connecting the cable to ground, causes an abnormal increase in the
load current or in the driver temperature, a protection circuit, which is
provided for each DO driver (l byte), is activated which keeps the DO
signal for the relevant I byte in the OFF state until the cause of the
problem is eliminated. Even if this occurs, the CNC and the I/O
module continue operating. The DI address (Xm+15) identifies
which DO driver has detected an alarm. The following table shows
the correspondence between the DI address (Xm+ 15) bits and the DO
addresses. Bit value "I" indicates that the corresponding DO driver
has detected an alarm. The contents of the Xm+15 area can be
checked by using the DGN screen of the CNC or by performing the
alarm processing for the area in advance by using Ladder. This helps

I d . d
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9.4 CONNECTION OF OPERATOR'S PANEL I/O MODULE
AND POWER MAGNETICS CABINET I/O MODULE

The difference between the operator's panel I/O module and the power
magnetics cabinet I/O module lies in whether an interface to a manual
pulse generator is provided. The power magnetics cabinet does not
provide an interface to a manual pulse generator.

9.4.1 Overall Connection Diagram

CNC

I/O LINK

JD1A

1/0 UNIT

~8
6cS

c... c...
S' S'
OJ »

CE56 0----0

CE57 0----0
+24V -----... 0 CPD1(IN)

+24V ......- 0 CPD1(OUn

NOTE
When the operator's panel I/O module is used together with a unit
(connector panel I/O module) connected to the I/O Link supporting
another MPG interface, only the MPG interface of the unit (module)
closest to the CNC connected to the I/O Link is enabled. The
following screw type connectors cannot be used to connect the I/O
Link or MPG.

Connectors that cannot be used on the cable side
Specification Manufacturer

Connector case FI-20-CV7 Hirose Electric Co., Ltd.
Connector case and connector FI30-20S-CV7 Hirose Electric Co.. Ltd.

- 210-



B-64303EN/01

9.4.2

9.CONNECTION OF I/O Link SLAVE DEVICES

Power Connection

Provide the CPDl (IN) connector, shown below, with the power
necessary for the printed circuit board operation and that for DI
operation. To facilitate power division , the power is output to CPDl
(OUT) exactly as it is input from CPDl (IN). When power division
is required, use CPDl (OUT).
Up to 1.0 A can be supplied by branching.

I
I DOCOM

24 V power
supply

24 V power ...------«1 r<
supply ~ ~

CPD1(IN) I
01 +24V

02 OV
03

CPD1(OUT)

01 +24V

02 OV
03

Recommended cable-side connector:
A02B-0120-K324 (including the following connector housing and case)
(Housing: Japan AMP 1-178288-3)
(Contacts: Japan AMP 1-175218-5)

NOTE
The specification of the power supply connector
CPD1 (IN) is the same as that for CPD1 (OUT).
There are no indications on the printed circuit
board to distinguish between the IN and OUT
connectors. Do not turn off the +24 V supply to
the connector during operation. Turning off the
+24 V supply will cause a CNC communication
alarm. When turning on the power, the +24 V
supply to the I/O module must be turned on before
or at the same time as the power supply to the
eNC. When turning off the power, the +24 V
supply to the I/O module must be turned off after or
at the same time as the power supply to the CNC.

- 211 -



9.CONNECTION OF 1/0 Link SLAVE DEVICES B-64303EN/01

9.4.3 01100 Connector Pin Arrangement

CE56

A B

01 OV +24V

02 Xm+O.O Xm+0.1

03 Xm+0.2 Xm+0.3

04 Xm+OA Xm+0.5

05 Xm+0.6 Xm+0 .7

06 Xm+1.0 Xm+1.1

07 Xm+1.2 Xm+1.3

08 Xm+1.4 Xm+1.5

09 Xm+1.6 Xm+1.7

10 Xm+2.0 Xm+2.1

11 Xm+2.2 Xm+2.3

12 Xm+2.4 Xm+2.5

13 Xm+2.6 Xm+2.7

14 DICOMO

15

16 Yn+O.O Yn+0.1

17 Yn+0.2 Yn+0 .3

18 Yn+O.4 Yn+0 .5

19 Yn+0.6 Yn+O.7

20 Yn+1.0 Yn+1 .1

21 Yn+1.2 Yn+1.3

22 Yn+1.4 Yn+1.5

23 Yn+1.6 Yn+1.7

24 OOCOM OOCOM

25 OOCOM OCCOM

CE57

A B
01 OV +24V

02 Xm+3.0 Xm+3.1

03 Xm+3.2 Xm+3.3

04 Xm+3A Xm+3.5

05 Xm+3.6 Xm+3.7

06 Xm+4.0 Xm+4.1

07 Xm+4.2 Xm+4.3

08 Xm+4.4 Xm+4.5

09 Xm+4.6 Xm+4.7

10 Xm+5.0 Xm+5.1

11 Xm+5.2 Xm+5.3

12 Xm+5.4 Xm+5.5

13 Xm+5.6 Xm+5.7

14 OlCOM5

15

16 Yn+2.0 Yn+2.1

17 Yn+2.2 Yn+2.3

18 Yn+2.4 Yn+2.5

19 Yn+2 .6 Yn+2.7

20 Yn+3 .0 Yn+3.1

21 Yn+3.2 Yn+3.3

22 Yn+3.4 Yn+3 .5

23 Yn+3.6 Yn+3.7

24 OOCOM DOCOM

25 OOCOM OOCOM

Flat cable-side connector specification:
A02B-0120-K342
(HIF3BB-50D-2.54R (Hirose Electric Co., Ltd.))
50 contacts

Cable material specification:
A02S-Q120-K886
(61-meter, 5Q-pin cable
(Hitachi Cable, Ltd. or Oki Electric Cable Co., Ltd.))

NOTE
An output DC voltage of +24 V at CE56 (801) and
CE57 (801) is for 01 signals. Do not supply 24
VDC to these pins from the outside.
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9.4.4 01 (General-purpose Input Signal) Connection

..r-- Pin No.rr=Address No. CE56(B01)

r"" +24V
CE57 B01

Xm+O .O

Xm+O.1 CE56(B02)

Xm+O.2 CE56(A03)

Xm+ . CE56(B03)

CE56(A04)

Xm+O .5 CE56(B04)

Xm+O.6 CE56(A05)

Xm+O.7 CE56(B05)

CE56(A01)

CE57(A01)

CE56(A06)

CE56(B06)

CE56(A07)

Xm+1 .3 CE56(B07)

m+1.4 CE56(A08)

Xm+1.5 CE56(B08)

CE56(A09)

Xm+1 .7
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.,r--PinNO.rr==Address No CE56(B01)r ": +24V
CE57 B01

Xm+2.0

Xm+2.1 CE56(B10)

Xm+2.2 CE56(A11)

Xm+2.3 CE56(B11)

Xm+2.4 CE56(A12)

Xm+2.5 CE56(B12)

Xm+2.6 CE56(A13)

Xm+2.7 CE56(B13)

Xm+3.0 CE57(A02)

Xm+3.1 CE57(B02)

CE57(A03)

CE57(B03)

CE57(A04)

CE57(B04)

CE57(A05)

Xm+3.7
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CE57(B08)

CE57(A08)

r-PinNO.

CE56{B01)

CE57 B01

CE57(B07)

CE57{B06)

CE57(A09)

CE57(A07)

+24V

1---1--+-0 CE57(B09)

Xm+4.3

Xm+4.7

Xm+4.2

Xm+4.5

Xm+4.1

Xm+4.

Xm+4.4

~Address No.t r-BitNO.

Xm+4.0

Xm+5.0 CE57(A10)

Xm+5.1

Xm+5.2 CE57(A11)

Xm+5.3 CE57(B11)

CE57(A12)

CE57{B12)

CE57{A13)

CE56{A01)
CE57{A01)
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NOTE
1 Xm+O.O through Xm+0.7 and Xm+5 .0 through

Xm+5.7 are 01 pins for which a common voltage
can be selected. That is, by connecting the
OICOMO CE56(A14) or 0lCOM5 CE57(B14) pin to
the +24 V power supply, a 01 signal can be input
with its logical state reversed. If, however, a cable
is connected to ground, it has the same effect as
inputting an ON state 01 signal. To prevent this
from occurring , the connection of the OICOMO
CE56(A14) and 0lCOM5 CE57(B14) pins to the 0
V power supply is recommended whereever
possible.
For safety reasons, the emergency stop signal
needs to be allocated to an appropriate bit of the
addresses for which the common voltage is fixed.
See "Address allocation" in Section 9.6.9 for details
of how to allocate the emergency stop signal.
For unused 01 pins allocated to the addresses for
which the common voltage is fixed, the logic is
fixed to "0". For unused pins allocated to the
addresses for which the common voltage can be
selected, the logic is fixed to "0" when the OICOMO
CE56(A14) or 0lCOM5 CE57(B14) pin is
connected to the 0 V power supply. When the
OICOMO CE56(A14) or 0lCOM5 CE57(B14) pin is
connected to the +24 V power supply, the logic is
fixed to "1 ". The logic of the unused pins is
variable when the contacts of the OICOMO
CE56(A14) and 0lCOM5 CE57(B14) pins are
open.

2 An output DC voltage of +24 V at CE56 (B01) and
CE57 (B01) is for 01 signals. Do not supply 24
VOC to these pins from the outside.
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9.4.5

9.CONNECTION OF 1/0 Link SLAVE DEVICES

DO (Output Signal) Connection

r---Address No.

lBttN~O'

Yn+O .O ~ii
DV

r-PinNO.

CE56(A24,B24,A25,B25)

CE57lA24 B24,A25,Br=2=5)<------.
I I• •+24V OV

+24V stabilized power supply

CE56lA16) 1 Relay~

Yn+O.1 D V r-----'

D V r----'

Yn+1.0 D V r-----'
CE56(A20)

Yn+1 .1
DV~ CE56(B20)

Yn+1.2 DV r- CE56(A21)

Yn+1.3 D V r-----'
CE56(B21)

Yn+1,4
DV~ CE56(A22)

Yn+1.5 D V r-----'
CE56(B22)

Yn+1 .6
D V r---' CE56(A23)

Yn+1 .7 DV r- CE56(B23)

rrrr CE56(A01)
CE57(A01)
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QQQQM

..---Address No.1B;t N,..-----,O.

Yn+2.0 1~lti
IU

DV

r-PinNo.

CE56{A24,824 ,A25,825)

CE57(A24824,A25,8r=2=5),-----.
I I• •+24V OV

+24V stabiliz ed power supply

CE571A16) 1 Relay t-L

B-64303EN/01

Yn+3.0 o V r----'
CE57(A20)

Yn+3.1 o v r---' ')CE57(820)

Yn+3.2 o V r----' CE57{A21)

Yn+3.3 o V r----' CE57(821)

Yn+~.4 o V r----'
CE57(A22)

Yn+3.5 o v J---4 CE57(822)

Yn+3.6 o V r----' CE57{A23)

Yn+3.7 DV r-- CE57(823)

rrrr CE56{A01)

CE57{A01)
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9.4.6 Manual Pulse Generator Connection

For details of the connection of the manual pulse generator, see
Section 9.2.15.

9.4.7 External View

o

5-<1>3.2

150
5 65 75 50 LD

0

CJ
CJ
CJ

\Q r-- 0
LD to It)

(J)

io
(J)

24 V power supply
connection

Manual pulse generator connection

I/O Link signal connection
Operator's panel 0 1/00 interface

24 V power supply

al
oz

Note) Lead wires and other components are mounted on the rear face of the
printed circuit board. Ensure that the printed circui t boards are
spaced 5 mm or more from one another to prevent interference.

I :Polarity guide
~: A1 pin mark

to

59

Avai lable area to install plate at the rear side
(Perspective drawing viewed from the front )
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9.4.8 Specifications

'fi fns a Ion speer lea Ions
Ambient During operation O°C to 58°C
temperature Durinq storaqe and transportation -20C to 60°C
Temperature

Max. 1.1°C/min.
change
Relative Normal 75% or less
humidity Short term (1 month or less) 95% or less
Vibration During operation 0.5 G or less

Ordinary machining factory environment (Special

Environment
considerat ion is required when installing the module in a
dusty place or where highly concentrated cutting lubricant
or orqanic solvent is used.)

Other
(1) Install the 1/0 module in a fully enclosed cabinet.

requirements

I tall ti

'fi fr en ng speci ica IOns
Item Specification Remarks

Operator's panel 1/0 A20B-2002-0520 01 : 48 points
module DO : 32 points
(with MPG interface) MPG interface is

supported.
Power magnetics panel A20B-2002-0521 01 : 48 points
1/0 module DO : 32 points
(without MPG interface) MPG interface is not

supported .
Fuse (replacement part) A03B-0815-K001 1A

o d .

if to u e speer ica IOns
Item Specification Remarks

01 points 48 points 24 V input
DO points 32 points 24 V source tvne output
CNC interface FANUC 1/0 Link Up to 16 modules can be

connection connected as CNC slaves.
Or, a maximum of 1024 points
can be supported on both the
input and output sides.

MPG interface Max. 3 units

M d 1

tower SUPPI ra mz

Module Supply voltage
Power supply

Remarks
rating

Operator's 24 VOC ±10% is 0.3A+7.3mAxOI 01 =number of 01
panel 1/0 supplied from points in the ON
module and power supply state
power connector CP01 .
magnetics The tolerance of
cabinet 1/0 ±10% includes
module momentary and

ripple currents.

p
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DI (input signal) specifications
(general-purpose in}: ut signal)

Contact rating 30 VDC. 16 mA or more
Open circuit
intercontact leakage 1 mA or less (at 26.4 V)
current
Closed circuit
intercontact voltage 2 V or less (including cable voltage drop)
drop

Receiver delay: Max. 2 ms
The time required for I/O Link transmission

Delay between the CNC and I/O module (max. 2 ms +
CNC ladder scan cycle) must also be taken into
account.

DO (output signal) specifications

Maximum load current
200 mA or less (including momentary current)

in ON state
Saturation voltage in ON

Max. 1 V (when load current is 200 mA)
state

Withstand voltage
24 V +20% or less (including momentary
values)

Leakage current in OFF
20 !1A or less

state
Driver delay: Max. 50 us

Delay
The time for I/O Link transmission between the
CNC and I/O module (max. 2 ms + CNC ladder
scan cycle) must also be taken into account.

NOTE
Ensure that the maximum current per DOCOM pin
(DO power supply pin) does not exceed 0.7 A.
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9.4.9 Other Notes

DO signal reaction to a system alarm
If a system alarm occurs in a CNC using this 48/32-point I/O module,
or if I/O Link communication between the CNC and operator's panel
I/O module fails, all the 00 signals of the I/O module are turned off.
Therefore, due care must be taken when setting up the machine
sequence. Also, the same phenomenon occurs if the power of the
CNC or the I/O module is turned off.

Address allocation
For the operator's panel I/O module, I/O addresses are mapped as
follows.

01 space map DO space map

Xm
Xm+1

Xm+2

Xm+3 Input signal

Xm+4

Xm+5

Xm+6

Xm+7

Xm+8 Not used
Xm+9

Xm+10

Xm+11

Xm+12 (for 1st MPG)

Xm+13 (for 2nd MPG) MPG
Xm+14 (for 3rd MPG)
Xm+15 (DO alarm DO alarm
detection) detection

Yn

Yn+1

Yn+2 Output signal

Yn+3

Basically, this 48/32-point I/O module is allocated a group of 01
address es (16 bytes) and a group of 00 addresses (4 bytes). This
address allocation is explained below.

The MPG interface (MPG counter) occupies 01 space from Xm+12
through Xm+14. These addresses are fixed, and Xm+12 through
Xm+ 14 must be allocated as a DI work area to enable the use of the
MPG. Therefore, when using an MPG for the i series CNC, allocate
01 addresses in units of 16 bytes. 00 not use the 01 space from
Xm+12 through Xm+14 for Ladder; the CNC processes the MPG
counter value directly.

01 address Xm+15 is used for detecting overcurrent and overheating
alarms that occur in the IC used in the DO driver. (For details, see
the section describing the detection of 00 (output signal) alarms.)
This address is fixed, and must be allocated as a work area before it
can be used. When using this area, therefore, allocate 01 addresses
in units of 16 bytes.
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Basically, I/O addresses can be allocated to the 48/32-point I/O
module freely. When allocating DI addresses, however, consider
also the fixed addresses that are directly supervised by the CNC, and
keep the following in mind.

Fixed addresses directly supervised by the CNC (Example: Series Oi)
7 6 5 I 4 I 3 2 1 0

XOOO4 SKIP ESKIP -MIT2 +MIT2 -MIT1 +MIT1 XAE2 XAE1

SKIP6 SKIP5 SKIP4 SKIP3 SKIP2 SKIP8 SKIP?
SKIP ESKIP SKIP5 SKIP4 SKIP3 XAE3 XAE2 XAE1

SKIP6 SKIP2 SKIP8 SKIP?
XOOO5

XOOO6

XOOO?

XOOO8 *ESP

XOOO9 *OEC5 *OEC4 *OEC3 *OEC2 *OEC1

The upper row indicates the T series (first path), and the lower row
indicates the M series.

When 01 addresses are allocated in units of 16 bytes, starting at X0004

XOOO4

XOOO5

XOOO6

XOOO7 Input signal

XOOO8 ~
XOOO9 ~

XOO10

XOO11

XOO12

XOO13 Not used

XOO14

XOO15

X0016 (for 1st MPG)

X0017 (for 2nd MPG) MPG
X0018 (for 3rd MPG)

:

X0019 (DO alarm DO alarm
detection) detection

*ESP fixed signal

*OECn fixed signal

Allocat ing 01 addresses from X0004 allows the fixed signals,
such as SKIP and *DECn, to be used and the ' ESP fixed
signal to be allocated to an address for which the common
voltage in fixed to 24 V.

Turning the DO (output signal) power on and off (DOC OM)
All the DO signals can be turned off simultaneously by turning off
(opening) the DO (output signal) power supply pin "DOCOM".
Doin so causes the DO si nal status to chan e as shown below.

.......-_..._-..

DOCOM
ON

\ I WVOFF

When DO is ON in ON
the sequence OFF \ I WV

................
When DO is OFF in ON

the se quence OFF
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NOTE
When the DO signal is in the ON state in the
sequence, the ON or OFF state of the DOCOM pin
determines the state of the signal, as shown within
dotted lines in the above figure. Do not turn off
the +24 V supply provided by the CPD1 to the I/O
module during the operation. Turning off the +24
V supply causes a CNC communication alarm.
When turning on the power, the +24 V supply to
the I/O module must be turned on before or at the
same time as the power supply to the CNC.
When turning off the power, the +24 V supply to
the I/O module must be turned off after or at the
same time as the power supply to the CNC.

Parallel DO (output signal) connection
The DO load current can be doubled by connecting two DO points in
parallel and turning them on and off simultaneously in sequence, as
shown in the figure below. The maximum load current per DI point
is 200 rnA. Connecting two DO points in parallel and turning them
on at the same time produces a current of 400 rnA. Note that,
however, when two DO points are connected in parallel, the leakage
current also doubles when they are off (max. 40 rnA).

DOCOM
CE56(A24, 824, A25, 825)

-.-- CE57(A24 , 824, A25, 825)

I I

+t4V ~v
+24V stabilized
power supply

----,---

~Iti 1 Relay~U
~

r--

1~lti
IU

DV

md'----

- 224-



B-64303EN/01 9.CONNECTION OF I/O Link SLAVE DEVICES

DO (output signal) alarm detection
The DO driver of the I/O module is capable of detecting an
overcurrent and measuring its own temperature. If an accident, such
as the connecting of the cable to ground, causes an abnormal increase
in the load current or in the driver temperature, a protection circuit,
which is provided for each DO driver (1 byte), is activated and keeps
the DO signal for the relevant 1 byte in the OFF state until the cause
of the problem is eliminated. Even if this occurs, the CNC and I/O
module continue operating. The DI address (Xm+15) identifies the
DO driver which has detected the alarm. The following table shows
the correspondence between the DI address (Xm+15) bits and the DO
addresses. Bit value" 1" indicates that the corresponding DO driver
has detected an alarm. The contents of the Xm+15 area can be
checked by using the DGN screen of the CNC or by performing alarm
processing for the area in advance by using Ladder. This helps alarm
detection and recovery.

Alarm detection
DO address Remarks

address and bit

Xm+15.0 Yn+O
Xm+15.1 Yn+1

Xm+15.2 Yn+2

Xm+15.3 Yn+3

Xm+15.4 Yn+4 Reserved

Xm+15.5 Yn+5 Reserved

Xm+15.6 Yn+6 Reserved

Xm+15.7 Yn+7 Reserved
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9.5
9.5.1

I/O MODULE TVPE-2 FOR CONNECTOR PANEL

Configuration

I/O Link connector Fuse

Connector for manual pulse gene

Installed on
connector panel
PC board

~~~~i~~~~~~~~~~5?J Inter-module flatD cable

Expansion module

Basic module

NOTE
Be sure to install the basic module on the left side
of the expansion module .
This unit cannot be installed on the DIN rail.
In a maximum configuration, one basic module
plus one expansion module can be installed per
group as shown above (01100=96/64).
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9.5.2

9.CONNECTION OF I/O Link SLAVE DEVICES

Connector Layout Diagram

Basic module

Fuse

I/O Link connector
(JD1B)

I/O Link connector
(JD1A)--~

Connector for---I-==I~
inter-module connection

(CA101 )

Connector for manual
pulse generator

(JA3)

Front

Expansion module

Ittf

B
,.-,.........

V.........V
~~.................................
'"..............................
~
r<I' "11-

Rear

Connector for connector
panel PC board
connection (CB161)

Connector for
inter-module
connection (CA102)

t til

'"E':::::J
l"""-......·..·.....

V...... .........·..·..·..·..·.....·..·...........·..·..·........·..·..·..·..·..·..·..·..
:....:...;
=j

~rf "Ft!

Connector for connector
panel PC board
connection (CB162)

Front
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9.5.3 Connection Diagram

CNC or preceding
I/O Link slave unit

Following I/O Link
slave unit

I/O Link
JD1A(JA44)

--0 JD1B

c., c.,
o 0...... ......
OJ »

JA3

CB161
+24V

CA101
()

powera
::l
::l
CD

Basic module
n.

Flat a...,
cable "'0

OJ
::l
@.

CA102

01/00
on

CB161 machine
side

Expansion module

NOTE
The maximum configuration of a group consists of
one basic module plus one expansion module as
shown above. At this time, the number of input
points is 96, and the number of output points is 64.
To add points, connect an additional slave onto the
I/O Link.
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9.5.4 Module Specifications

T f d Irvpes 0 rno u es
Name Drawinq No. Specifications

Distribution I/O type-2 A03B-0815-C040 DI/00=48/32
(Basic module B1) With MPG interface

Distribution I/O type-2 A03B-0815-C041 DI/00=48/32
(Basic module B2) Without MPG interface

Distribution I/O type-2 A03B-0815-C042 DI/00=48/32
(Expansion module E1)
Fuse (accessory) A03B-0815-K002 1 A (for basic module)

Inter-module flat cable A03B-0815-K102 Cable length: 35 mm
Module interval: 5 mm

Installation conditions
Ambient temperature Operation: O°C to 55°C
for the unit Storace and transportation: -20°C to 60°C
Temperature change 1.1°C/minute maximum
Humidity Normal condition: 75% (relative humidity) or less, no condensation

Short term (within one month): 95% or less (relative humidity), no
condensation

Vibration Operation : 0.5 G or less. FANUC performs evaluation test under
the following conditions :
10 Hz to 58 Hz: 0.075 mm (amplitude)
58 Hz to 500 Hz: 1 G
Vibration direction: X, Y, and Z
Number of sweeps: 10 cycles
Compliance with IEC68-2-6

Non-operation: 1.0 G or less
Atmosphere Normal machining factory environment (For use in an environment

with relatively high levels of dust, coolant , organic solutions, and so
forth, additional measures are required.)

Other conditions (1) Use each I/O module in a completely sealed cabinet.
(2) For ventilation within each I/O module, allow a clearance of 40

mm or more between modules. Moreover, allow a clearance of
50 mm or more above and below each module .
Never place a device that generates a large amount of heat
below an I/O module.

(3) When mounting I/O modules, ensure that the basic module is
mounted on the left side when viewed from the flat cable.

mg
Module Power supply voltaqe Power supply ratlnq Remarks

Basic module 24 VDC ±10% is fed 0.3A+7.3mAx 01 Number of 01
through CB161 and CB162; points with OI=ON

Expansion ±10% includes momentary 0.2A+7.3mA x DI Number of 01
module variations and ripples. points with OI=ON

Power supply rat"

As a guideline for heat dissipation, assume [power supply rating x 24
(W)].
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9.5.5 01100 Connector Pin Assignment

This subsection describes the DIlDO connector pin assignment of the
basic module and expansion module.

Basic module
CB161 (HONDAMRF-96ML)

Expansion module
CB162 (HONDAMRF-96ML)

A B C

32 +24V +24V +24V

31 OV OV OV
30 OV OV OV

29 DICOMO Xm+O.O

28 Xm+O.l Xm+0.2 Xm+0.3

27 Xm+0.4 Xm+0.5 Xm+0.6

26 Xm+0.7 Xm+1.0 Xm+1.1

25 Xm+1.2 Xm+1.3 Xm+l.4

24 Xm+1.5 Xm+1.6 Xm+1.7

23 Xm+2.0 Xm+2.1 Xm+2.2

22 Xm+2.3 Xm+2.4 Xm+2.5

21 Xm+2.6 Xm+2.7 Xm+3.0

20 Xm+3.1 Xm+3.2 Xm+3.3

19 Xm+3.4 Xm+3.5 Xm+3.6

18 Xm+3.7 Xm+4.0 Xm+4.1

17 Xm+4.2 Xm+4.3 Xm+4.4

16 Xm+4.5 Xm+4.6 Xm+4.7

15 Xm+5.0 Xm+5.1 Xm+5.2

14 Xm+5.3 Xm+5.4 Xm+5.5

13 Xm+5.6 Xm+5.7 D1COM3

12 Yn+3.5 Yn+3.6 Yn+3.7

11 Yn+3.2 Yn+3.3 Yn+3.4

10 Yn+2.7 Yn+3.0 Yn+3.1

9 Yn+2.4 Yn+2.5 Yn+2.6

8 Yn+2.1 Yn+2.2 Yn+2.3

7 DOCOM23 DOCOM23 Yn+2.0

6 Yn+1.5 Yn+1.6 Yn+1.7

5 Yn+1.2 Yn+1.3 Yn+1.4

4 Yn+0.7 Yn+1.0 Yn+1.1

3 Yn+0.4 Yn+0.5 Yn+0.6

2 Yn+O.l Yn+0.2 Yn+0.3

1 DOCOM01 DOCOM01 Yn+O.O

A B C

32 +24V +24V +24V

31 OV OV OV
30 OV OV OV

29 D1COM6 Xm+6.0

28 Xm+6.1 Xm+6.2 Xm+6.3

27 Xm+6.4 Xm+6.5 Xm+6.6

26 Xm+6.7 Xm+7.0 Xm+7.1

25 Xm+7.2 Xm+7.3 Xm+7.4

24 Xm+7.5 Xm+7.6 Xm+7.7

23 Xm+8.0 Xm+8.1 Xm+8.2

22 Xm+8.3 Xm+8.4 Xm+8.5

21 Xm+8.6 Xm+8.7 Xm+9.0
20 Xm+9.1 Xm+9.2 Xm+9.3

19 Xm+9.4 Xm+9.5 Xm+9.6

18 Xm+9.7 Xm+l0.0 Xm+l0.l

17 Xm+l0.2 Xm+l0.3 Xm+l0.4

16 Xm+l0.5 Xm+l0.6 Xm+l0.7

15 Xm+11 .0 Xm+1 1.1 Xm+l1 .2

14 Xm+l1.3 Xm+l1.4 Xm+l 1.5

13 Xm+11.6 Xm+l1.7 DICOM9

12 Yn+7.5 Yn+7.6 Yn+7.7

11 Yn+7.2 Yn+7.3 Yn+7.4

10 Yn+6.7 Yn+7.0 Yn+7.1

9 Yn+6.4 Yn+6.5 Yn+6.6

8 Yn+6.1 Yn+6.2 Yn+6.3

7 DOCOM67 DOCOM67 Yn+6.0

6 Yn+5.5 Yn+5.6 Yn+5.7

5 Yn+5.2 Yn+5.3 Yn+5.4

4 Yn+4.7 Yn+5.0 Yn+5.1

3 Yn+4.4 Yn+4.5 Yn+4.6

2 Yn+4.1 Yn+4.2 Yn+4.3

1 DOCOM45 DOCOM45 Yn+4.0

NOTE
1 Each ofXm and Yn represents the start address of

the module on the I/O Link.
2 The A32, B32, and C32 pins of each connector are

used to feed 24 V to the module externally. Be sure
to connect these pins.
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9.5.6 01 (Input Signal) Connection

This subsection describes the DI (input signal) connections of the
basic module and expansion modules.
o 96 points maximum (Up to 48 points (basic module) + 48 points
(expansion module) can be connected .)

CB161(B29

1

) CB161(C27)

) CB161(A26)

CB161(A31.B31.C31.
A30,B30.C30)

~
OV

Xm+O.7

rr Address number or- Pin numberr Bit number 'If

Xm+O.O 1---- 1 )CB161(C29) ./_

1-.-- 1 )CB161(A28)

1--1--- __.1) CB161(B28)

1--1--- 1) CB161(C28)

) CB161(A27)

) CB161(B27)

Xm+O.6

Xm+O.5

Xm+OA

Xm+O.3

Xm+O.2

Xm+O.1

Xm+O .O to Xm+O.7 are 01

signals for which a common DICOMO

voltage can be selected.

Xm+1 .0

Xm+1.1

Xm+1.2

Xm+1 .3

Xm+1A

Xm+1 .5

Xm+1 .6

Xm+1.7

) CB161(B26)

) CB161(C26)

) CB161(A25)

) CB161(B25)

) CB161(C25)

) CB161(A24)

) CB161(B24)

) CB161(C24) ./---a

OV
+24V OV
+24 V stabilized
DowerSUDDlv
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r--= Address rumber

t + Bit number

Xm+2.0

Xm+2 .1

Xm+2.2

Xm+2 .3

Xm+2.4

Xm+2.5

Xm+2.6

Xm+2.7

r Pinnumber

) CB161(A23) /

) CB161(B23 )

) CB161(C23)

) CB161(A22)

) CB161(B22)

) CB161(C22 )

) CB161(A21)

) CB161(B21)

OV

CB161(C1

) CB161(C21 )

) CB161(A20)

) CB161(B20 )

) CB161(C20)

) CB161 (A19)

) CB161(B19 )

) CB161(C19)

) CB161(A18) /_........

CB161(A31,B31,C31,
A30,B30,C30)

--L
OV

Xm+3.7

Xm+3.0

Xm+3 .5

Xm+3.4

Xm+3 .3

Xm+3.2

Xm+3.1

Xm+3 .6

Xm+3.0 to Xm+3.7 are 01
signals for which a common .1- _

voltage can be selected . DICOM3

+24V OV
+24V stabilized
power supply
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rrAddress numberr Bit number
r Pinnumber

Xm+4.0 ) CB161{B18) / -
Xm+4.1 ) CB161{C18)

Xm+4.2 ) CB161{A17)

Xm+4 .3 ) CB161{B17)

Xm+4.4 ) CB161(C17)

Xm+4.5 ) CB161(A16)

Xm+4.6 ) CB161{B16)

Xm+4.7 ) CB161 {C16)

OV
Xm+5 .0 ) CB161{A15)

Xm+5.1 ) CB161{B15)

Xm+5.2 ) CB161(C15)

Xm+5.3 ) CB161(A14 )

Xm+5.4 ) CB161(B14)

Xm+5.5 ) CB161(C14 )

Xm+5.6 ) CB161(A13)

Xm+5.7 ) CB161{B13) /-

l----------J" 1-..'----.

OV

CB161(A31,B31,C31,
A30,B30,C30)

+24V OV
+24 V stabilized
Dower SUDDlv
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r--= Address number

l r Bit number

Xm+6.0

Xm+6.1

Xm+6.2

Xm+6.3

Xm+6.4

Xm+6.5

Xm+6.6

Xm+6.7

Xm+6.0 to Xm+6.7 are 01

signals for which a common
voltage can be selected.

-L
OV

r Pin number

) CB162(C29) ./_

) CB162(A28)

) CB162(B28)

) CB162(C28)

) CB162(A27)

) CB162(B27)

) CB162(C27)

) CB162(A26)

CB162(B29)

1
CB162(A31.B31.C31.

A30.B30,C30)

Xm+7 .0

Xm+7 .1

Xm+7.2

Xm+7 .3

Xm+7.4

Xm+7.5

Xm+7.6

Xm+7.7

) CB162(B26)

) CB162(C26)

) CB162(A25)

) CB162(B25 )

) CB162(C25)

) CB162(A24)

) CB162(B24)

) CB162(C24) /---e

OV
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r---== Address number

~ r Bit number

Xm+8.0

Xm+8.1

Xm+8.2

Xm+8.3

Xm+8.4

Xm+8.5

Xm+8.6

Xm+8.7

r Pinnumber

) CB162(A23) /_

) CB162(B23)

) CB162(C23)

) CB162(A22)

) CB162(B22)

) CB162(C22)

) CB162(A21)

) CB162(B21)

OV

CB162(C13)

Xm+9.0

Xm+9.1

Xm+9.2

Xm+9.3

Xm+9.4

Xm+9.5

Xm+9.6

Xm+9.7

Xm+9.0 to Xm+9.7 are DI
signals for which a common
voltage can be selected. DICOM9

) CB162(C21)

) CB162(A20)

) CB162(B20)

) CB162(C20)

) CB162(A19)

) CB162(B19)

) CB162(C19)

) CB162(A18) /--a

1CB162(A31 ,B31,C31,
A30,B30,C30)

}-_......~ ...J,. r..'--_....

+24V OV
+24 V stabilized
power suonlv
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rr Address numberr Bit number
r Pinnumber

Xm+10.0 ) CB162(B18) / -
Xm+10.1 ) CB162(C18)

Xm+10 .2 ) CB162(A17)

Xm+10 .3 ) CB162(B17)

Xm+10.4 ) CB162(C17)

Xm+10 .5 ) CB162(A16)

Xm+10 .6 ) CB162(B16)

Xm+10.7 ) CB162(C16)

OV
Xm+11.0 ) CB162(A15)

Xm+11 .1 ) CB162(B15)

Xm+11 .2 ) CB162(C15)

Xm+11.3 ) CB162(A14)

Xm+11.4 ) CB162(B14)

Xm+11 .5 ) CB162(C14)

Xm+11.6 ) CB162(A13)

Xm+11.7 ) CB162(B13) /

CB162(A31.B31.C31,
A30,B30,C30)

)- ---J.... ",--_....,

ov

+24V OV
+24 V stabilized
power supply
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9.5.7

9.CONNECTION OF I/O Link SLAVE DEVICES

DO (Output Signal) Connection

This subsection describes the DO (output signal) connections of the
basic module and expansion module.
o 64 points maximum (Up to 32 points (basic module) + 32 points
(expansion module) can be connected.)

DOCOM01

~ Address number

~ r B;' oom..-b_e_r----,

Yn+O.O

Yn+O.1

Yn+O.2

Yn+O.3

Yn+O.4

Yn+O.5

Yn+O.6

Yn+O.7

Yn+1.0

Yn+1.1

Yn+1.2

Yn+1.3

Yn+1.4

Yn+1.5

Yn+1.6

Yn+1.7

L
OV
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r Pin number

'"CB161(A01,B01)

I I
+24V OV

+24 V stabilized
nower sunnlv

• ...1

N

CB161(C01)

) CB161(A02)

) CB161(B02)

) CB161(C02)

) CB161(A03)

) CB161(B03)

) CB161(C03)

) CB161(A04)

) CB161(B04)

) CB161(C04)

) CB161(A05)

) CB161(B05)

) CB161(C05)

) CB161(A06)

) CB161(B06)

) CB161(C06)

- CB161 (A31 ,B31 ,C31,
A30,B30,C30)
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DOCOM23

~ Address number

+r Bk oom"ll-

r

_ 4--..

Yn+2.0

Yn+2.1

Yn+2.2

Yn+2.3

Yn+2.4

Yn+2.5

Yn+2.6

Yn+2.7

Yn+3.0

Yn+3.1

Yn+3.2

Yn+3.3

Yn+3 .4

Yn+3.5

Yn+3 .6

Yn+3.7

..L
OV
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r Pin number

CB161(A07,B07)

I I
+24V OV

+24 V stabilized
power suppl y

IA
'''1 1) CB161(C07) I Relay I- I I -

) CB161(A08)

) CB16 1(B08 )

) CB161(C08)

) CB161 (A09 )

) CB161(B09 )

) CB161 (C09 )

) CB161(A10 )

) CB 161(B10)

) CB16 1(C10)

) CB161(A11)

) CB161 (B11)

) CB161(C11)

) CB161 (A12)

) CB 161(B12)

) CB161(C12)

- CB161(A31 ,B31.C31,
A30 ,B30 ,C30)
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DOC0M45

--[fAddress number

rBit""moo,

Yn+4 .0 l!+l -
DV

Yn+4.1 DV ~ -
Yn+4.2 DV ~ -
Yn+4.3 DV ~ -
Yn+4.4 DV ~ --
Yn+4.5 DV ~ -
Yn+4.6 DV ~ -
Yn+4.7 DV ~ -
Yn+5 .0 DV ~ ---
Yn+5 .1 DV ~ -
Yn+5 .2 DV ~ -
Yn+5 .3 DV ~ -
Yn+5.4 DV ~ -
Yn+5.5 DV ~ -
Yn+5.6 DV ~ -
Yn+5.7 DV r- --

r Pin number

CB162(A01,B01)

1 r
+24V OV

+24 V stabilized
Dower SUDDlv

1..-1

CB162(C01 )

) CB162 (A02)

) CB162(B02)

) CB162 (C02 )

) CB162 (A03)

) CB162 (B03)

) CB162(C03)

) CB162(A04)

) CB162 (B04)

) CB162(C04)

) CB162(A05)

) CB162(B05)

) CB162(C05)

) CB162(A06)

) CB162(B06)

) CB162(C06)

L
ov
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I I
+24V OV

+24 V stabilize d
power supp ly

r Pin number

DOCOM67

-rrAddress numberr Bit number

Yn+6.0 I~ -
DV

Yn+6 .1 DV ~ -
Yn+6.2 DV ~. -
Yn+6.3 DV ~ -
Yn+6.4 DV ~ -
Yn+6.5 DV 1-- --
Yn+6.6 DV 1-. -
Yn+6.7 DV r ll

-
Yn+7.O DV r- --
Yn+7.1 DV ~ -
Yn+7.2 DV ~. -
Yn+7.3 DV .~

-
Yn+7.4 DV ~ -
Yn+7.5 DV ~ --
Yn+7 .6 DV ~ --
Yn+7.7 DV r- --Lov
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CB162(A07,B07)

CB162(C07)

I

) CB162(A08)

) CB162(B08)

) CB162(C08

) CB162(A09)

) CB162(B09)

) CB162(C09)

) CB162(A10)

) CB162(B10)

) CB162(C10)

) CB162(A11)

) CB162(B11)

) CB162(C11)

) CB162(A12)

) CB162(B12)

) CB162(C12)

CB162(A31,B31,C31,
A30,B30,C30)

IA

I~ 1
Relay ,.---_---
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9.5.8 01100 Signal Specifications

This subsection describes the specifications of the DIlDO signals used
with the basic module and expansion module.

DI (input signal specifications)

Number of points 48 points (per module)

Contact ratinq 30 VDC, 16 mA or more
Leakage current 1 mA or less (26.4 V)
between contacts
when opened

Leakage current 2 V or less (including a cable voltage decrease)
between contacts
when closed
Delay time The receiver delay time is 2 ms (maximum).

In addition, [110 Link transfer time between CNC and
I/O module (2 ms maximum)] + [ladder scan period
(depending on CNC)] must be considered.

DO (output signal specifications)

Number of points 32 points (per module)

Maximum load 200 mA or less including momentary variations
current when ON
Saturation voltage 1 V (maximum) when the load current is 200 mA
when ON
Withstand voltage 24 V +20% or less including momentary variations
Leakage current 20 IJAor less
when OFF
Delay time The driver delay time is 50 IJs(maximum). In

addition, [110 Link transfer time between CNC and
110 module (2 ms maximum)] + [ladder scan period
(depending on CNC)] needs to be considered.

ON/OFF of the power supply (DO common) for DO signals (output

signals)

By turning off (opening) the power supply pin (DOCOM) for the DO
signals (output signals), all the DO signals of each module can be

turned off at the same time. At this time, the DO state is as shown
below.

/

I
/,-----,-,("VW+- I

I--~ ~ I I
-,\f\I\f) I

I

DOCOM ON
\OFF

DO state when DO is ON
on in the sequence OFF \

I DO slate when DO is ONIoff in the sequence OFF
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NOTE
When DO is on in the sequence, the ONIOFF state
of DOCOM is directly reflected in the DO state as
indicated above by the dashed box.
The +24 V signal to be supplied to the 1/0 module
must not be turned off during operation. Otherwise,
a CNC communication alarm is issued . Ensure that
+24 V is supplied either when or before the power
to the CNC is turned on, and that +24 V is removed
either when or after the power to the CNC is turned
off.

Parallel DO (output signal) connection
A DO load current two times larger can be obtained by connecting DO
points in parallel and exercising ON/OFF control at the same time in
the sequence as shown below. Namely, the maximum load current per
DO point is 200 rnA, but 400 rnA can be obtained by connecting two
DO points in parallel and turning on the two DO points at the same
time. In this case, however, the leakage current is also doubled up to
40 A when the DO oints are turned off.

DOCOM

+24 V stabilized power supply
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9.5.9 Power Supply Connection

CB161(A32,B32,C32)
CB162(A32,B32 ,C32)

I I
+24V OV

+24V stabilized power supply

Lov
CB161(A31 ,B31,C31 , A30 ,B30,C30)
CB162(A31 ,B31,C31 , A30 ,B30,C30)

NOTE
The +24 V signal to be supplied to the I/O module
must not be turned on/off during operation.
If the +24V signal is turned off during operation, a
CNC communication alarm is issued. Ensure that
+24 V is supplied either when or before the power
to the CNC is turned on, and that +24 V is removed
either when or after the power to the CNC is turned
off.

9.5.10 Manual Pulse Generator Connection

See Subsection 9.2.15, "Manual Pulse Generator Connection".

9.5.11 Cable Length for Manual Pulse Generator

See Subsection 9.2.16, "Cable Length for Manual Pulse Generator".
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9.5.12 Connection between Modules

Connect the basic module with an expansion module by using a
34-pin flat cable. At this time, install an expansion module on the right
side of the basic module to prevent the I/O Link connector from being
covered by the flat cable.

40mm

A1 pin mark

110 Link connector -----,jii~llli~

i

34-pin flat cable

Flat cable-side connector

Hirose Electric : HIF3BA-34DA-2.54R

Module-side connector

Hirose Electric: 3BA-34PA-2.54DS, or

Yamaichi Denki: FAP-3403-1202-0BS

Basic module Expansion module

Front view

NOTE
When installing a flat cable, ensure that all pins are
connected on a one-to-one basis .
The modules must be spaced at least 40 mm apart.
In this case, the length of the flat cable is about 35
mm. When the modules are separated furthermore,
the length of the flat cable is:
35 mm + (module spacing - 40 mm)
Note, however, that the maximum allowable flat
cable length is 300 mm.
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9.5.13 Unit Dimensions

The basic module and expansion module have the same dimensions.

·..·..·..·..

~---' -.Qr-
I
I

li •
J! •

I
I
I
j

~

..... .

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

.. ... .·.... .

.. ... .

.. ... ... ...

J1

~
I : :
I : :
I ••
I : :
I • • : : : I
I :: r t I
~'-__ __ ,":::J-.LJ

ollDJl' L_--Bt~_-l =t-. ----'

34 145

Weight: Basic module 280 g
Expansion module 210 g
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9.5.14 Mounting the Module

Mounting the module
1. Insert the hook of the module into the square hole located at the
upper part of the connector panel printed circuit board.
2. Using the hook as a fulcrum, push the module in the direction of
A and mate the module's connector with the connector on the printed
circuit board.
3. Push the stopper into the square hole located at the lower part of
the connector panel printed circuit board until it clicks into place.

Dismounting the module
1. Press point B of the stopper.
2. Using the hook as a fulcrum, pull the lower part of the module in
the direction of C.

NOTE
When mounting and dismounting a module, hold
the module by its top and bottom surfaces. Avoid
applying force to the sides (where slits are
provided).

Iii!
C

Ii!:!!'li 0

C9- Jl

B

Q

I.(i, lEa r

Stopper

Connector panel PC board

I
Hook

.I
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9.5.15 Connector Panel Printed Circuit Board

Connector panel PC board

PC board thickness: 1.7±O.1mm

Square hole (14x12). R1
9.8 14 9.8

Printing prohibited
area on solder side

C\J (14x5)

Printing ~

prohibited area 5
on component
side (4 - 5x3) (T)

Q)
e
coa.

••• OJ

I/O module ••• .S

mounting area III Provide pedestals on 'E••• ~

(component ••• solder side to 0••• E
mounting III prevent warpage at "0

L() ••• I/O module insertion
....

prohibited) ••• co
••• 0

0 time .0
C\J III 0••• o,•••••• 0)

III e
••• co

••• a.
••• ....
III 0

t5••• Q)

•• e
• e

0

Printing
0

prohibited area
on solder side
(14x3)

CD

L() L() 9.8 14 9.8
(T)

Square hole (14x6). R1

11.66

Provide a clearance of at least

6mm.
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When two modules are placed side by side. the
modules must be spaced at least 40 mm apart.

lit
HI
UI
II
HI
BI
III

----

I I

I I

I I
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NOTE
1 To ensure adequate ventilation within an I/O

module, allow a clearance of 50 mm or more above
and below the module and a clearance of 10 mm or
more on the left and right sides. Never place a
device that generates a large amount of heat below
an I/O module.

2 To the front panel of an I/O module, the cables for
the I/O Link and manual pulse generator are
connected.
For cabling , allow a clearance of about 70 mm at
the front of an I/O module.

3 Space the basic module and expansion module at
least 40 mm apart from each other.

4 An I/O module is secured to the connector panel by
inserting the hook into a hole on the connector
panel as with the current distribution I/O module.
Allow a clearance for hooking on the rear side of
the connector panel.

5 For securing an I/O module, four printing prohibited
areas are provided on the surface of the connector
panel, and a printing prohibited area is also
provided beside the upper and lower square holes
on the rear side.

6 When mounting the basic module and expansion
module side by side, ensure that the basic module
is mounted on the left side when viewed from the
I/O Link connector.

7 When inserting an I/O module into the connector
panel, provide pedestals at positions nearest to the
connector of the connector panel to support the top
and bottom areas of the connector from the rear
side to protect the connector panel from being
warped .

8 Ensure that the thickness of the connector panel
printed circuit board is 1.7 mm ±0.1 mm.
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Dimensions of the connector (MRF-96FD) for the connector panel
printed circuit board
(Part order specification drawing number:: A03B-0815-K030)

95

85

78.74
'o;;t
In 2.54
(\J

::............................4t
~t..............................................................

'o;;t
LO 83
C\J

co'o;;t

W;:::::=:t:rTIT1lT1TIllTllTTITlITITTlrITlrTIllfTTl

92

82
78.74

q
2 .54 LO

~ I (\J

~3
,8eeeS8eeeS8e8eS8eeeS8eeeS8eee1==1==1==1==1==1==1 ""I

q
LO

C\J

Unit: mm

<1> Insulator

<2> Locking hardware

<3> Contact
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9.5.16 Other Notes

9.CONNECTION OF I/O Link SLAVE DEVICES

DO signal reaction to a system alarm
If a system alarm is issued in a CNC using the connector panel I/O
module, or if an alarm is issued in I/O Link communication between
the CNC and connector panel J/O module, all the DO signals of the
I/O module are turned off. Therefore, due care must be taken when
setting up the machine sequence. Moreover, the same phenomenon
occurs if the power to the CNC or the I/O module is turned off.

Address allocation
For the connector panel I/O module, I/O addresses are mapped as
follow:

DI space map
Xm
Xm + 1
Xm + 2 Basic module
Xm + 3
Xm + 4
Xm + 5
Xm + 6
Xm + 7
Xm + 8 Expansion modu Ie
Xm + 9
Xm + 10
Xm + 11
Xm + 12 (f or 1st MPG)
Xm + 13 (f or 2nd MPG) Bas ic module
Xm + 14 (f or 3rd MPG)
Xm + 15 (f or DO alarm
det ect ion)

DO space map
Yn
Yn + 1 Basi c modul e
Yn + 2
Yn + 3
Yn + 4
Yn + 5 ExpansionmoduIe
Yn + 6
Yn + 7 . ~...

Each of Xm and Yn represents the start address of the module on the
I/O Link.
Basically, I/O module type-2 is allocated a group of DJ addresses (16
bytes) and a group of DO addresses (8 bytes). Add or remove
expansion module hardware as required. The reason is explained
below.

The MPG interface (MPG counter) occupies a DJ space from Xm+12
to Xm+14. These addresses are fixed regardless of whether an
expansion module is used, and Xm+12 to Xm+14 must be allocated as
a DJ work area to enable the use of an MPG. Therefore , when using an
MPG, allocate DI addresses in units of 16-byte groups. The CNC
directly processes the value of the MPG counter. So, ensure that the
ladder does not use this area.

DJ address Xm+15 is used to detect an overheating alarm issued for a
cause such as overcurrent of the JC used for a DO driver. Address
Xm+15 is fixed regardless of whether an expansion module is used.
This address must be allocated as a work area before this address can
be used.

For the reason mentioned above, allocate DJ addresses for I/O module
type-2 in units of 16-byte groups.
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DO (output signal) alarm detection
The DO driver of the basic module and expansion module AlB has a
function for detecting a load overcurrent and its temperature. If an
accident such as the connecting of the cable to ground causes an
abnormal increase in the load current or in the DO driver temperature,
a protection circuit, which is provided for each DO driver (1 byte), is
activated and keeps the l-byte DO signal in the OFF state until the
cause of the problem is eliminated. Even in this case, the CNC and I/O
module continue operation with no alarm issued. However, the DI
address (Xm+l5) identifies the DO driver that has detected the alarm.
The table below indicates the correspondence between the DI address
(Xm+15) bits and the DO addresses. Bit value "1" of the DI address
(Xm+ 15) indicates that the corresponding DO driver has detected an
alarm. If a DO alarm is issued, troubleshooting and recovery can be
enhanced by checking the contents of the Xm +15 area with the DGN
screen of the CNC or by performing Xm+ 15 alarm processing in
advance with the ladder

Alarm detection
DO address Location

address and bit

Xm+15 .0 Yn+O Basic module
Xm+15.1 Yn+1
Xm+15.2 Yn+2
Xm+15.3 Yn+3
Xm+15.4 Yn+4 Expansion module

Xm+15.5 Yn+5

Xm+15 .6 Yn+6
Xm+15.7 Yn+7
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9.6
9.6.1

9.CONNECTION OF 110 Link SLAVE DEVICES

CONNECTION OF I/O UNITS FOR Oi

Overview

With the I/O unit for Oi, up to 96 DI points and up to 64 DO points
can be used.
I/O Link is used to connect to control s. For the connec tion method,
see Subsection 8.2.1.
For the I/O unit for Oi, it is necessary to perform I/O Link assignment.

Machine operator's panel

I/O unit for Oi • ...
I nl.t>.ln ,....-- ---,

If -,1 -U
c c c c c ceo c C 0000

0000c 0 ceo C ceo 0II. If::iI o 'IBBBBEJooD[I- 0

....·,-0
~DDU~

CI't 'LIFT! em
~ 01/00-1 Q DD ~ 1? =&8104

rn • ...
Oil.,.,

01100-2.....
IITJ &8105,.,..
COl_

Power magnetic
panel circuit

.::::::::=..

:§ fit I I I 1 -+
=' c=J DDDDDDDD DD~ c=J
~ em 1+~ 10 0 0 0 0 0 0 0 000000 0 000+ 14- 0 000000 00 0 0 0 0 0 000 0 -+
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Built-in I/O assignment
01 space map

XO 01 96 points

X1

X2

X3

X4

X5

X6

X7

X8

X9

X10

X11

X12 First MPG

X13 Second MPG

X14 Third MPG

X15 DO alarm detection

Module name: CM161

DO space map

YO DO 64 points

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Module name: CM080

B-64303EN/01

NOTE
Since readout from a manual pulse generator (X12
to X14) is directly performed by the CNC, only the
above assignment must be performed by the PMC.

If the number of DIlDO points is not sufficient, external I/O units such
as the dispersed I/O can be added using the FANUC I/O Link.
A MIL-compatible ribbon cable connector is used as the interface
connector of the I/O unit for Oi to simplify connection to the connector
panel.
The connector can also be used for the Series OiMate.

DO signal reaction to a system alarm
If a system alarm occurs in a CNC using this I/O module, or if I/O
Link communication between the CNC and operator's panel I/O
module fails, all the DO signals of the I/O module are turned off.
Therefore, due care must be taken when setting up the machine
sequence. Also, the same phenomenon occurs if the power of the
CNC or the I/O module is turned off.
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DO (output signal) alarm detection
The DO driver of the I/O unit for Oi is capable of detecting an
overcurrent and measuring its own temperature. If an accident, such as
the connecting of the cable to ground, causes an abnormal increase in
the load current or in the driver temperature, a protection circuit,
which is provided for each DO driver (l byte), is activated and keeps
the DO signal for the relevant 1 byte in the OFF state until the cause
of the problem is eliminated. Even if this occurs, the CNC and I/O
module continue operating. The DI address (Xm+l5) identifies the
DO driver which has detected the alarm. The following table shows
the correspondence between the DI address (Xm+15) bits and the DO
addresses. Bit value "1" indicates that the corresponding DO driver
has detected an alarm. The contents of the Xm+ 15 area can be
checked by using the DGN screen of the CNC or by performing alarm
processing for the area in advance by using Ladder. This helps alarm
detection and recovery.

Alarm detection address and bit DO address

Xm+15 .0 Yn+O

Xm+15 .1 Yn+1

Xm+15 .2 Yn+2

Xm+15 .3 Yn+3

Xm+15.4 Yn+4

Xm+15 .5 Yn+5

Xm+15 .6 Yn+6

Xm+15 .7 Yn+7

9.6.2 Cautions

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

01 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 I/O
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.
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DO Signals and Drivers

9.6.3

The driver of DO signals is source type (a type that supplies energy,
non-insulating).
If a system alarm occurs in a control unit of the Series Oi, 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.

Cable for Power Supply to Control Unit

Supply power to the I/O unit for Oi from external resource .

I/O unit for Oi External power

CP1

~ 0 24VDC stabilized
2 OV power

24VDC "10%

Cable

CP1
AMP Japan
1-178288-3 (housing)
1-175218-5 (Contact) External power

+24V (1) Select a source that
meets the externalOV(2) power terminal.

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

Part of the 24 VDC power input to CP1 can be taken out from CP2 by
branching. CP2 should be connected as shown below . In this case,
the rating of the external 24 VDC power supplied to CPl must be the
sum of the power consumed within the control unit and that supplied
to external equipment via CP2. The maximum capacity of power
that can be obtained from a branch is 1.0 A.
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1/0 unit for Oi External device

CP2

1 +24V ]2 OV
3

Cable

CP2
AMP JAPAN
2-178288-3 (Housing)
1-175218-5 (Contact) Externa l device

+24V (1) Select a connector that

OV(2) matches the pin layout of
the external device.

NOTE
Do not interrupt +24 V supplied to this connector
during operation. Otherwise , an alarm about
communication with the CNC is issued.
A voltage of +24 V must not be supplied after
power-on of the CNC and +24 V must not be
interrupted before power-off of the CNC. When
power ing off the CNC body, be sure to power off
the 1/0 unit for Oi.
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9.6.4 Connector Pin Arrangement

CB104

HIROSE 50PIN

A 8

01 OV +24V

02 Xm+O.O Xm+0.1

03 Xm+0.2 Xm+0.3

04 Xm+OA Xm+0.5

05 Xm+0.6 Xm+0.7

06 Xm+1.0 Xm+1.1

07 Xm+1.2 Xm+1.3

08 Xm+1A Xm+1.5

09 Xm+1 .6 Xm+1.7

10 Xm+2.0 Xm+2.1

11 Xm+2.2 Xm+2.3

12 Xm+2A Xm+2.5

13 Xm+2.6 Xm+2.7

14

15

16 Yn+O.O Yn+0.1

17 Yn+O.2 Yn+0.3

18 Yn+OA Yn+0.5

19 Yn+0 .6 Yn+0.7

20 Yn+1.0 Yn+1.1

21 Yn+1.2 Yn+1.3

22 Yn+1A Yn+1.5

23 Yn+1.6 Yn+1.7

24 DOCOM DOCOM

25 DOCOM DOCOM

CB105

HIROSE 50PIN

A 8

01 OV +24V

02 Xm+3.0 Xm+3.1

03 Xm+3 .2 Xm+3.3

04 Xm+3A Xm+3.5

05 Xm+3.6 Xm+3 .7

06 Xm+8.0 Xm+8 .1

07 Xm+8.2 Xm+8 .3

08 Xm+8A Xm+8.5

09 Xm+8.6 Xm+8 .7

10 Xm+9.0 Xm+9 .1

11 Xm+9.2 Xm+9.3

12 Xm+9A Xm+9 .5

13 Xm+9.6 Xm+9 .7

14

15

16 Yn+2.0 Yn+2 .1

17 Yn+2.2 Yn+2.3

18 Yn+2A Yn+2 .5

19 Yn+2.6 Yn+2.7

20 Yn+3.0 Yn+3 .1

21 Yn+3.2 Yn+3 .3

22 Yn+3A Yn+3 .5

23 Yn+3.6 Yn+3.7

24 DOCOM DOCOM

25 DOCOM DOCOM

CB106

HIROSE 50PIN

A 8

01 OV +24V

02 Xm+4.0 Xm+4.1

03 Xm+4.2 Xm+4 .3

04 Xm+4A Xm+4.5

05 Xm+4.6 Xm+4 .7

06 Xm+5 .0 Xm+5 .1

07 Xm+5 .2 Xm+5 .3

08 Xm+5A Xm+5.5

09 Xm+5.6 Xm+5.7

10 Xm+6.0 Xm+6 .1

11 Xm+6.2 Xm+6.3

12 Xm+6A Xm+6 .5

13 Xm+6 .6 Xm+6 .7

14 COM4

15

16 Yn+4.0 Yn+4.1

17 Yn+4.2 Yn+4.3

18 Yn+4A Yn+4.5

19 Yn+4 .6 Yn+4.7

20 Yn+5 .0 Yn+5.1

21 Yn+5 .2 Yn+5.3

22 Yn+5A Yn+5.5

23 Yn+5.6 Yn+5.7

24 DOCOM DOCOM

25 DOCOM DOCOM

CB107

HIROSE 50PIN

A 8

01 OV +24V

02 Xm+7 .0 Xm+7.1

03 Xm+7 .2 Xm+7.3

04 Xm+7A Xm+7.5

05 Xm+7.6 Xm+7.7

06 Xm+10.0 Xm+10.1

07 Xm+10.2 Xm+10.3

08 Xm+10A Xm+10.5

09 Xm+10 .6 Xm+10.7

10 Xm+11.0 Xm+11.1

11 Xm+11 .2 Xm+11.3

12 Xm+11A Xm+11.5

13 Xm+11.6 Xm+11.7

14

15

16 Yn+6.0 Yn+6.1

17 Yn+6.2 Yn+6.3

18 Yn+6A Yn+6.5

19 Yn+6.6 Yn+6.7

20 Yn+7.0 Yn+7.1

21 Yn+7.2 Yn+7.3

22 Yn+7A Yn+7.5

23 Yn+7.6 Yn+7.7

24 DOCOM DOCOM

25 DOCOM DOCOM

NOTE
1 The B01 +24 V pins of the connectors (CB104,

CB105, CB106, and CB107) are used for the DI
input signals, and which output 24 VDC.
Do not connect +24 V of an external power supply
to these pins.

2 Each DOCOM is connected in the printer board.
If using the DO signal (Y) of a connector, be sure
to input 24 VDC to each pin of the DOCOM of that
connector.

• Connector recommended for use on the cable side
HIF3BB-50D-2.54R (Hirose) : Refer to Appendix C6.
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9.6.5 Connecting 01100

9.CONNECTION OF I/O Link SLAVE DEVICES

For example, connecting 01,-------------------------,rrAddress No.
t Terminal No.

r-8itNo. ~V CB104(801)

Xm+O.O ~------'RV
Xm+0.1 CB104(B02)

RV -"I' )

Xm+0.2 FB104(A03)
RV

Xm+0.3
'-------'

)CB104(803)
RV "I'

Xm+OA )CB104(A04)
RV -

Xm+0.5
'----'

)CB104(B04)
RV

Xm+0.6 PB104(A05)
RV -

Xm+0.7 )CB104(805)
RV - T

'----'

_l..-

OV

Xm+1.0 )CB104(A06)
RV -

Xm+1.1
.........

)C8104(B06)
RV "I'

Xm+1.2
.........

)CB104(A07)
RV -,.

Xm+1.3 )CB104(807)
RV T'

Xm+1A )CB104(A08)
I RV - i

Xm+1.5 FB104(B08)
RV

Xm+1.6 )CB104(A09)
RV - "I'

Xm+1.7
'------'

~RV "f
'------'

-'---
OV
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rrAddress No.
rTerminal No.

t Bit No +24V. T CB104(B01 ),CB105(B01-
Xm+2 .0 CB104(A10.L--

RV T
) ~

Xm+2.1 CB104(B10)
RV T

)
~

Xm+2.2 )CB104(A11 )
RV

Xm+2 .3 CB104(B11)
RV T

)
~

Xm+2.4
~

PB104(A12)RV I

Xm+2.5 )CB104(B12)
RV T

Xm+2 .6
~

)CB104(A13)
RV

Xm+2.7 )CB104(B13)
RV

-
OV

Xm+3.0 CB105(A02)
RV )

Xm+3.1 CB105(B02)
RV "T

)

Xm+3.2 )CB105(A03)
RV r

Xm+3.3
~

CB105(B03)
RV r )

Xm+3.4
~

)CB105(A04)
RV T~

Xm+3.5 )CB105(B04)
RV

Xm+3.6 - )CB105(A05)
RV T

Xm+3.7
~

~RV "T'

-'--

OV
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T . INr er~ma o.rrAddress No.t Bit No. +24V
T CB106(B01)-

Xm+4.0 CB106(A02l--
RV ) ~

Xm+4.1 )CB106(B02)
RV

~

Xm+4.2
~

)CB106(A03)
RV

Xm+4.3 )CB106(B03)
RV ~

Xm+4.4
~

)CB106(A04)
RV T

Xm+4.5 )CB106(B04)
RV

Xm+4.6 PB106(A05)
RV ~

Xm+4.7
~

)CB106(B05)
RV r

~

COM4 CB106 (A14)

CB106(A01)
---L

OV

Xm+5.0 )CB106(A06)-RV
Xm+5.1 )CB106(B06)

RV T

Xm+5.2 )CB106(A07)
RV

Xm+5.3 - )CB106(B07)
RV r

Xm+5.4
RV

PB106(A08)
~ T

Xm+5.5
~

)CB106(B08)
RV ~

~

Xm+5.6 )CB106(A09)
RV

Xm+5.7 -~-RV
~

--
OV

For address Xm+4, 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 0 V; 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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T . INr errruna o.rrAddress No.r- Bit No. +24V
T -CB106(B01),CB107(B0 1

Xm+6.0 ~-4RV

Xm+6.1 )CB106(B10)
RV

~ i
Xm+6.2 - PB106(A11)

RV
Xm+6.3

~

)CB106(B11)
RV ~

Xm+6.4
RV - PB106(A12)

Xm+6.5 PB106(B12)
RV

~

Xm+6 .6
~

,GB106(A13)
RV

Xm+6.7
RV I

,GB106(B13)

-
OV

Xm+7.0 )CB107(A02)
RV i

Xm+7.1
~

)CB107(B02)-RV ,.
Xm+7 .2

~

)CB107(A03)
RV

~ T
Xm+7.3 )CB107 (B03)

RV r
Xm+7.4

RV
)CB107(A04)

T
Xm+7.5

~

)CB107(B04)
RV T'

Xm+7 .6
~

)CB107 (A05)
RV

Xm+7.7 ~-RV ,
~

--
OV
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rrAddress No.
r Terminal No.r- Bit No. +24V

T CB105(B01)-
Xm+B.O CB105(A06.L---

RV ) -----'

Xm+B.1 )CB105(B06)
RV -,.

Xm+B.2 )CB105(A07)
RV

Xm+B.3 )CB105(B07)
RV -

Xm+B.4
'-

PB105(AOB)
RV

Xm+B.5
RV

)CB105(BOB)
-

Xm+B.6
"""l...-.J

PB105(A09)
RV -.or

Xm+B.7 PB105(B09)
RV - T'

"--

-
OV

Xm+9.0 )CB105(A10)
RV

Xm+9.1 )CB105(B10)
RV

Xm+9.2 )CB105(A11)
RV T'

Xm+9.3 )CB105(B11)
RV T

Xm+9.4
............

)CB105(A12)
RV - -.or

Xm+9.5 )CB105(B12)
RV -

'--'

Xm+9.6 )CB105(A13)
RV

Xm+9.7 CB105(B13)
~-RV --.or

_L-

OV
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rTerminal No.rr Address No.r Bit No +24V. T CB107(B01)-
Xm+10.0

RV I - )CB107(A06L-----'
~

Xm+10.1 )CB107(B06)
RV

~

Xm+10.2
~

PB107(A07)
RV T

Xm+10.3 )CB107(B07)-I RV

Xm+10A
~

)CB107(A08)
RV

~
,.

Xm+10.5
~

FB107(B08)
RV I

Xm+10.6 FB107(A09)
RV ~

Xm+10.7
~

FB107(B09)
RV r

~

-'--

OV

Xm+11.0 )CB107(A10)RV I
~ T

Xm+11.1 )CB107(B10)
I RV

~ T

Xm+11.2
~

)CB107(A11)
RV i

Xm+11.3 )CB107(B11)
RV I r

Xm+11A FB107(A12)
RV

~ T
Xm+11.5

~

)CB107(B12)
RV ~ T

Xm+11.6
~

)CB107(A13)RV II
Xm+11.7 ~RV T~

--
OV
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For example, connecting DO

9.CONNECTION OF I/O Link SLAVE DEVICES

Terminal No.
Address No. t

-Bit No. CB104(A24.B24,A25.B25)
CB105(A24,B24,A25.B25)
CB106~A24,B24.A25,B25)

DOCOM CB107 A24.B24 ,A25,B25)

I I
+24V OV
+24V stabilized
power supply

r ...,

L
......

I 1Yn+O.O :, CB104(A16)
Relay -

Yn+0.1 ) CB104(B16)
DV r------'

Yn+0 .2
DV

r---< ) CB104(A17)

Yn+0.3 ) CB104(B17)
DV t----'

Yn+OA
DV

)CB104(A18)

Yn+0.5 )CB104(B18)
DV r------'

Yn+0.6
DV

r-----' )CB104(A19)

Yn+0 .7
DV

)CB104(B19)

Yn+1.0
DV t----' )CB104(A20)

Yn+1.1 )CB104(B20)
DV t----'

Yn+1.2 )CB104(A21)
DV t----'

Yn+1.3
DV r- )CB104(B21 )

Yn+1A )CB104(A22)
DV t----'

Yn+1 .5
DV

r-----' )CB104(B22)

Yn+1.6 )CB104(A23)
DV r------'

Yn+1.7 I DV r-- - )CB104(B23)

- CB1 04(A01)
-L
OV
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Terminal No.
Add ress No. t

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

DOCOM CB107 (A24,B24 ,A25 ,B25)

I I
+24V OV
+24V stab ilized
power supply

r /1

~I 1
......

IYn+2 .0 CB105(A16)
Relay

Yn+2 .1 )CB105(B16)
DV r----<

Yn+2.2
DV r----< )CB105(A17)

Yn+ 2.3 )CB105(B17)
DV
~

Yn+2.4
DV

)CB105(A18)

Yn+2.5 )CB105(B18)
DV

Yn+2 .6 1--------l )CB105(A19)
DV

Yn+2.7
DV

)CB105(B19)

Yn+3 .0 )CB105(A20)DV
t--

Yn+3.1 )CB105(B20)
DV t-- -

Yn+3.2
DV f-------J )CB105(A21)

Yn+3.3 )CB105(B21)
DV

t------'

Yn+3.4
DV I---' )CB105(A22)

Yn+3.5
DV f---J )CB105(B22)

Yn+3.6 )CB105(A23)DV 1----'

Yn+3.7
DV I--- )CB105(B23)

- CB105 (A01)
---.L
OV
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Terminal No.
Address No. t

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

DOCOM
CB107(A24,B24,A25,B25)

-- l I
+24V OV

+24V stabilized
power supply

F ...,

II
'-J

I 1Yn+4.0 ~I CB106(A16)
Relay -

Yn+4.1 )CB106(B16)
DV

Yn+4.2
DV

I----< CB106(A17)
)

Yn+4.3 )CB106(B17)
DV

I----<

Yn+4.4
DV

)CB106(A18)

Yn+4.5 )CB106(B18)
DV

I-----'

Yn+4.6
DV

I-----' )CB106(A19)

Yn+4.7
DV

I-----' )CB106(B19)

Yn+5.0 )CB106(A20)
DV

l-----J

Yn+5.1 CB106(B20)
DV l-----J -- )

Yn+5.2
DV
~ CB106(A21)

)

Yn+5.3
DV

t-- )CB106(B21)--
Yn+5.4

DV t-- CB106(A22)
)

Yn+5.5
DV
~ CB106(B22)

)

Yn+5.6 )CB106(A23)
DV

t--

Yn+5.7
DV

t-- )CB106(B23)

CB106(A01)
---.L: -)

OV
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Terminal No.
Address No. t

,.--. Bit No. CB104(A24,B24,A25,B25)
CB105 (A24,B24,A25,B25)
CB106(A24,B24,A25,B25)

D~
CB107(A24 ,B24,A25,B25)

I I
+24V OV
+24V stabilized
power supply

r 1./1

~~ L
'J

I 1Yn+6.0 CB107(A16)
Relay I

Yn+6.1 ) CB107(B16)
DV 1--' -

Yn+6.2
DV 1-----< ) CB107 (A17)

Yn+6 .3
DV r---' - ) CB107(B17)

Yn+6.4 ) CB107(A18)
DV

r-

Yn+6.5
DV r---' ) CB107(B18)

Yn+6.6
DV t-----' - )CB107(A19)

Yn+6 .7 ) CB107(B19)
DV r- -

Yn+7.0
DV r- _ )CB107(A20)

Yn+7.1 )CB107(B20)
DV I-- -

Yn+7 .2
DV I----' ) CB107(A21)

Yn+7 .3
DV r---' ) CB107(B21)

Yn+7.4 )CB107(A22)
DV

f----'

Yn+7 .5
DV I----' )CB107(B22)

Yn+7.6 ) CB107(A23)DV
1--------l -

Yn+7.7 )CB107(B23)
DV

I--

- CB107(A01)
_ 1-
OV
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9.6.6

9.CONNECTION OF I/O Link SLAVE DEVICES

I/O Signal Requirements and External Power Supply for DO

Requirements for OJ signals
Contact capacity :

30 VDC 16 rnA or more
Leakage current between contact points for an open circuit :

I rnA 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)
Ratings for the DO output driver

Maximum load current when turned on :
200 rnA 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 rnA

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

Leakage current when turned off:
100 IlA or less

External power supply for DO
Power supply voltage:

24V±1O%
Power supply current:

(Sum of maximum load current including momentary surges
+ 100 rnA) 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:
Tum off the external power supply at the same time or after
turning off the control unit.

Lt,.CAUTION
1 Never use the following DO parallel connection.
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DOCOM

I I
I+24V ov I

F----4 /1

:1 L Re:y I 1
IDV

--l
ov

LhCAUTION
2 When using a dark lighting resistor as shown in the

following figure, use a leakage-proof diode.

DOCOM

Dark
E=j

lighting
resister

L-

GJ)~mpr:1 "VI

Leakage-proof diode

-l
OV
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NOTE
Output signal driver
Each of the output signal driver devices used on
this I/O 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: Yn+O.O to Yn+0.7

Device #1: Yn+1.0 to Yn+1.7

Device #2: Yn+2.0 to Yn+2.7

Device #3: Yn+3.0 to Yn+3.7

Device #4: Yn+4.0 to Yn+4.7

Device #5: Yn+5.0 to Yn+5.7

Device #6: Yn+6.0 to Yn+6.7

Device #7: Yn+7.0 to Yn+7.7

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#O

IN#1

IN#7

- OHD

I~~

CONTROL
LOGIC

t
OCD

I:,~
CONTROL
LOGIC

t
OCD I

I

I~CONTROL
LOGIC

t
OCD

DOCOM

OUT#O

OUT#1

OUT#7

HD: Over-heat detector circuit, OCD : Over-current detector circuit
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9.6.7

9.CONNECTION OF 1/0 Link SLAVE DEVICES

Connecting the Manual Pulse Generator

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

110 unit for Oi

Manual Pulse Generator (No.1)

•
O!J......,
111"
III........-

MPG
JA3

Manual Pulse Generator (No.2)

O!J.......-

..

Manual Pulse Generator (No.3)

- 273 -



9.CONNECTION OF I/O Link SLAVE DEVICES B-64303EN/01

Connection to Manual Pulse Generators,-------------------------,
Manual Pulse Generator

Manual Pulse Generator unit #1

~wtermi~
+ aY

Manual Pulse Generator unit #2

~wtermi~
+ aY

Manual Pulse Generator unit #3
M3 screw terminal

Cable connection

T.B.
Manual Pulse
Generator

HA1
HB1
+5V

OV

HA2
HB2
+5V

OV

HA3
HB3
+5V

OV

- ---------- -- - - ----- -, ..--,
#1,

1 7 Rn /\
,

5,
HA1 HA17WHI \ ·2
HB1

6
HB1

9 5RD 3
12 2 BK

+5V +5V
OV

4
OV

l~ :R Rn 1\ ~.
#2

HA2 HA2
4 :8 BK I \

HB2
6

HB218 :4RD 3
14 :3 BK

+5V +5V
OV

4
OV, ·, ,, ,

#3,
15 :9 BK 1\

,
5,

HA3 HA3
6 :9WH I \ · 6·
20 :6 RD

, HB3 3 HB3,

16 : 1 BK
, +5V

4
+5V,,

OV, , OV,
:- -- - shield

,
'----

Ground Plate
Cable I Wires I

Recommended Cable Material (See Appendix B for details of cable material.)
A66L-0001 -0286 (#20AWG 6+#24AWG 3) Max.20m
A66L-0001 -0402 (#18AWG 6+#24AWG 3) Max.30m
A66L-0001 -0403 (#16AWG 6+#24AWG 3) Max.50m

Recommended Cable (except for part of wires)
A02B-0120-K841 (7m) With three manual pulse generators
A02B-0120-K847 (7m) With one manual pulse generator
A02B-0120-K848 (7m) With two manual pulse generators

- 274-



B-64303EN/01 9.CONNECTION OF I/O Link SLAVE DEVICES

Cable Length When 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.l xRx2L
O.2~---

m

where
0.1 : Power supply current for the manual pulse generator = 0.1

A
R : Wire resistance per unit length [!lIm]
m : Number ofO-V wires (= number of 5-V wires)
L : Cable length [m]

Therefore,
m

L ::::; - - R

Example: When cable A66L-000 1-0286 is used
This cable consists of three pairs of signal lines and six power wires
(2010.18, 0.0394 !lIm).
When these three cables are used for OV and 5V lines, the cable length
IS:

< 3
L= 0.0394 76.75 [m]

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.

Manual Handle Allocation Function
Usually, if two or more units equipped with a manual handle interface
are connected with an I/O LINK, the manual handle interface of the
first unit connected to the I/O LINK will be automatically enabled.
The use of this function enables the manual handle interfaces of the
second and subsequent units. By setting bit I of parameter No. 7105,
the manual handles associated with the X addresses set in parameters
Nos. 12305 to 12307 can be allocated as the first, second, and third
manual handles, respectively.
Up to three manual handles can be allocated.
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Connection example
Connection example in which more than one unit equipped with a
manual handle interface is connected with an I/O LINK

Manual pulse generator
(No.3)

Manual pulse generator
(No.2)

JD1A

JD1B JA3

Operator's panel I/O

Manual pulse generator
(No.1)

JA3

JD1A

I/O unit

Parameter
#7 #6 #5 #4 #3 #2 #1 #0

HDX7105 I , -I-__-L- L......,;c:=..:..- _

[Data type] Bit

# 1 HDX The manual handles connected with an I/O LINK are:
0: Automatically allocated in the order in which they are connected

to the I/O LINK.
1: Allocated to the X signal addresses set in the appropriate

parameters.

12300

12301

12302

X si nal address associated with the first manual handle

X si nal address associated with the secnd manual handle

X si nal address associated with the third manual handle

[Data type]
[Valid data range]

Word
oto 127
Set the addresses of the X signals used with the respective manual
handles .
These parameters are effective when HDX, bit 1 of parameter No.
7105, is 1.
The manual handles will not operate if the addresses of the manual
handles of the units connected with the I/O LINK are not set correctly.
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9.7 FANUC I/O LINK CONNECTION UNIT

9.7.1 Overview

This unit connects FANUC I/O Link master devices' such as the CNC,
via an I/O Link to enable the transfer of DIlDO si nals .

-- --- --- ---System A -- --- --- ------ --- ------ ------ or' •••• -- --- --- --- ---System B -- --••• ---- -------- ---

CNC CNC

I/O Link
SLAVE

110 Link MASTER : CNC, Power Mate
I/O Link SLAVE: 110 Unit, Power Mate.

: FANUC 110 Link

FANUC 110 Link
connection unit

01 • DO

DO • 01

110 Link
SLAVE

Fig. 9.7.1 System which uses FANUC I/O Link connection units

NOTE
This system enables I/O data transfer between two
independent FANUC I/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, 01 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 funct ion to take effect.
During this period, that data which exists
immediately before the link stops is sent out. Take
this into account when desionino your system.
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9.7.2 Specification

Item Specification

I/O Link function Provided with two slavemodeI/O Link interface channels, between which 01/00 datacan be
transferred.

[Interfacetypes]
Electrical - optical

] Oneof the followingcombinations is selected:Electrical - electrical
Optical - optical

Number of 01100 data 01: Up to 256, DO: Up to 256
items (The number of data items actually used varies depending on the amount of data assigned

in the host.)

Power supply Each I/O Link interface must be independently supplied with +24 VOC.
Voltage: +24 VOC +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 supp ly must be switched on, either
simultaneously with or before, the I/O Link master.
The two systems can be switched on and off independently of each other. Data from a
system to which no power is supplied appears as zeros when viewed from the other
system. The data becomes 0 within 200 ms of the power beinq switched off.

Extemal dimensions 180 mm (width) x 150 mm (height) x about 50 mm (depth)
W H 0

FiQ. 9.7.2 (b) is an outline drawing of the unit.
Installation The unit, which is a stand-alone type, is installed in the power magnetics cabinet. Fig.

9.7.2 (c) shows how to mount the unit.

Operating environment Temperature oto 60°C
Humidity 5 to 75% RH (non-condensing)
Vibration 0.5 G or less

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
(GREEN) (RED)

DC-DC
CONVERTER

CP2

e +5V

9.CONNECTION OF I/O Link SLAVE DEVICES

LED4 LED2
(GREEN) (RED)

CP1

/LED1 (RED)

eOV

Fig. 9.7.2 (a) LED locations

e:Check pin

LED status Description

LED1D Normal

1

LED1.
A RAM parity error occurred because of a
hardware failure.

LED4 LED2 CP1 is supplied with the specified voltage.

• 0 (Pilot lamp)

2
LED4 LED2 CP1 is supplied with a voltage that is lower

0 • than specified or zero.

LED4 LE02 A communication error occurred in a

• • channel of CP1.

LEOS LE03 CP2 is supplied with the specified voltage .

• 0 (Pilot lamp )

3
LEOS LE03 CP2 is supplied with a voltage that is lower

0 • than specified or zero .

LEOS LE03 A communication error occurred in a

• • channel of CP2.

11 : On U : Off
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180 Unitmm

1016010
-1--+~-------------------------I----t"I----'=

o
C"l

o
en

o
C"l

o
I!'l.,....

, • Cable. \._-- ---- ---
~------_: ~

..9l
o
o
I!'l

Mounted components
.- .. _. --- _.. _.. -- _.. ---------_ ..----- --- ---..... ----. ---- -- ..-_.._....--. ---------,-

Cable --------,___ • ~ I

, '......... 1

Fig. 9.7.2 (b) Outline drawing

160 4-M4 Unit mm

{~

o
en

I
I

Fig. 9.7.2 (c) Mounting location
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9.7.3 Connection

9.7.3.1 I/O Link interface

(1)

AC power input

I
I/O Link master

External powe
(+24 V) f-----

@

AC power input

I
1/0 Link master

JD1A
(JD44A)

JD1A
(JD44A)

Optical 1/0
Link adapter

cr- Cp*.
Electrical : Optical
interface I interface

I

L----l JD1S* I COPS*
I
I
I
I

r----; JD1A* I COPA* 1------,

FANUC 1/0 Link connection unit (for
electr ical-optical interface)

(*) 1 or 2 (channel No.)

<1> : Signal cable (electriCal]
<2> : Signal cable (optical) Additionally, the FANUC 1/0 Link connection unit frame must be grounded.

<3> : Power supply cable

[Name ofI/O Link connection unit connectors]

o f I tl IIpllca -opnca

Connector name
I/O Link interface

Channel 1 Channel 2

COPA1 COPA2

COPB COPB2

CP1 CP2

Electrical-electrical

Connector name
I/O Link interface

Channel 1 Channel 2

JD1A1 JD1A2
JD1B1 JD1B2

CP1 CP2

Electrical-optical

Connector name
I/O Link interface

Channel 1 Channel 2

JD1A1 COPA2
JD1B1 COPB2

CP1 CP2
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(2) Signal cable (electrical)

B-64303EN/01

JD1A1/JD1A2 JD1B1/JD1B2

11 OV 1 RXB

12 OV 2 *RXB

13 OV 3 TXB

14 OV 4 *TXB

15 OV 5

16 OV 6

17 7

18 - 8

19 9 -

20 - 10

11 OV 1 RXA

12 OV 2 *RXA

13 OV 3 TXA

14 OV 4 *TXA

15 OV 5

16 OV 6

17 7

18 - 8

19 9 -

20 - 10

This unit (JD lAl /JD lA2) <=> Another device (JDl B)
or
Another device (JDlA <=> This unit (JDlBl/JDl B2

- - -- --- - - - - - - - - ..., ,
RXB (01) , (03) TXA, /\* RXB (02)

,
(04) * TXA, ,

TXB (03)
,

(01) RXA
/\ ,

* TXB (04)
, , (02) * RXA,

(09)
,

(09)

*-{
, ,

J- *(18)
,

(18),
(20)

,
(20), ,

OV (11)
,

(11) OV,
OV (12)

, , (12) OV,
OV (13)

,
(13) OV, ,

OV (14)
,

(14) OV,
OV (15) , ,

(15) OV,
OV (16)

,
(16) OV,, ,- - -- ----- - -- ---

-~/\'---
Indicates a twisted pair.

An optical I/O Link adapter can
not be connected to this unit,
because the electrical interface
for this unit cannot supply +5 V.
To use an optical interface, pre
pare a appropriate unit.
These wires can, therefore, be
omitted.

Shielding
Frame ground (the shielding must be grounded at either end of the cable)

• Cable-side connector specification

• Cable specification

• Cable length

PCR-E20FA (manufactured by Honda Tsushin)

A66L-0001-Q284#10P or equivalent

10 m (maximum)
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Y +24V OV
X +24V OV

B-64303EN/01 9.CONNECTION OF 110 Link SLAVE DEVICES

(3) Signal cable (optical)
• Optical cable specification

A66L-6001-0026#XXXX
(where XXXX is a cable length specification)
Cable specification examples
10m - LlOR03
100m - LlOOR3

• Cable length : 200 m (maximum)
(4) Power supply cable

(Input)

(Output)

• 24 VDC is supplied via a Y-connector, Provided the
power supply has sufficient capacity, power can be supplied
to another device with the X-side as output.

• Power must be supplied to both CP 1 and CP2.
• Cable-side connector specification

V-connector : A63L-0001-0460#3LKY
(AMP Japan , 2-178288-3)

X-connector : A63L-000 1-0460#3LKX
(AMP Japan , 1-178288-3)

Contact: A63L-0001-0456#BS
(AMP Japan, 175218-5)

Ordering information :
Y + 3 contacts : A02B-0 120-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 m2 (class 3 or higher). An M4 frame ground
terminal is provided.
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9.8

9.8.1

9.8.2

Control unit

CONNECTING THE FANUC SERVO UNIT ~ SERIES WITH
1/0 LINK

Overview

The FANUC servo unit ~ series with I/O Link (called the ~ amplifier
with I/O Link) is a power mate CNC control servo unit that can be
easily connected to a CNC control unit via the FANUC I/O Link.
The ~ amplifier with I/O Link can be connected to the Series Oi using
the FANUC I/O Link.
With the Series Oi Mate, only one ~ amplifier with I/O Link can be
connected.

Connection

The ~ amplifier with I/O Link is connected to the control unit using
the usual FANUC I/O Link connection.

o

o

o

o

JD18
I/O Link

FANUC Servo Unit pseries
with 110Link
o 0

~~----

110Link cable

JD1B
I/O Link

Connection to pamplifier
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9.8.3

9.8.4

9.CONNECTION OF I/O Link SLAVE DEVICES

Maximum Number of Units that can be Connected

The maximum number of /3 amplifiers with I/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 . The maximum number of DIlDO points of the FANUC
I/O Link is 1024/1024. On the other hand, the number of DI/DO
points occupied by a /3 amplifier with I/O Link is 128/128. So, if
only /3 amplifiers with I/O Link are connected to the FANUC I/O Link,
up to eight /3 amplifiers with I/O Link can be connected. For the Oi
Mate, however, only one b amplifier can be connected.

Address Assignment by Ladder

If the /3 amplifier with I/O Link is used as an I/O Link slave, I/O
addresses are assigned in the PMC in the CNC. Because data output
from the slave is made in l6-byte units, the number of input/output
points must be set to 128.
The module names are OC02I (input) and OC020 (output).
The BASE is always 0, and the SLOT is 1.
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9.9

9.9.1

CONNECTION TO STANDARD MACHINE OPERATOR'S
PANEL

Overview

Standard machine operator's panel is connected with CNC by I/O
Link, which is composed by some following operator's panels.
Main panel

All key tops are detachable. MTB can customize keys and make
his original key layout easily.

Sub panel
Operator's panel with switches such as an emergency stop switch,
memory protect switch, and rotary switch for override

6l ....

~~~~ ~~~~ DOD
~~~~ 08B8 0G0
~~~O DODD 000
DODD DODD G~G
~@]~O DODD ~~~

~ii
~-
~~~ i..i)

:::1)- __ '--- -'

e

1 1""

-,

Sub panel

....
.aoo

6l

\

Main panel

NOTE
As the main panel for a standard machine
operator's panel, use a 3-keystroke support model,
which does not accept more than three
simultaneous keystrokes. See Subsection
9.9.6.2, "Order specification".
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9.9.2 Total Connection Diagram

CNC

Next I/O unit

MDI(JA1)

Standard MDI Unit<CNK2

r-@ <CNK1

~~ ML-a-in-pa-ne-I------I

r:-:-"'--:-7------,---,
Machine operator's

section CM68 >I)L-}
I/O Link(JD1A) ~[?) @ ~

(JD44A) >>----<<JD1B ~ General-purpose DI/DO

CM69 >2r·-
~< JD1A

+24V Power supply -@< CyA6yy4(
Pendant type

MPG

+24V Power supply • @< CA64(OUT) Sub panel

CM65 (SA1)

CM66 (SA2)

Power magnetics cabinet OIl @< CA65 (SA3.SB1- 3)CM67

NOTE
1 This CNC is only possible to use the MPG interface

on this operator's panel. If Series Oi uses some I/O
unit having MPG interface (ex. Dispersion type I/O
module for panel) and this operator's panel, the
MPG interface nearest the CNC is only available
on the I/O Link connection.
To enable the MPG interface of a second or
subsequent unit , use the manual handle allocation
function .

2 MPG cannot be connected with either of JA3 and
JA58.
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9.9.3

9.9.3.1

Each Connections

Pin assignment

Recommended connector for cable:
Housing : AMP 178289-5
Contact : AMP 1-175218-5

CM65 (General-purpose 01)

A01 B01

A02 B02 Xm+0.5

A03 Xm+0.1 B03 Xm+0.3

A04 +24V B04 Xm+OA

A05 Xm+0.2 B05 Xm+O.O

CM66 (General-purpose 01)

AOt B01

A02 B02 Xm+1 .3

A03 Xm+0.7 B03 Xm+1 .1

A04 +24V B04 Xm+1 .2

A05 Xm+1.0 B05 Xm+O.S

Recommended connector for cable:
Housing: AMP 178289-8
Contact: AMP 1-175218-5

Yn+5.3

Yn+S.3

OOCOM

Yn+5.7

Yn+6.7

OV

Recommended connector for cable:
Hirose electric : HIF3BA-100-2.54R

CM69 (General-purpose DilDO)
A01 +24V B01 Xm+2.S

A02 Xm+2.7 B02 Xm+3.0

A03 Xm+3.1 B03 Xm+3.2

A04 Xm+3.3 B04 Xm+3.4

A05 Xm+3.5 B05 Xm+3.S

AOS Xm+3.7 BOS OrCOM

A07 B07

A08 Yn+7.3 B08 Yn+7.4

A09 Yn+7.5 B09 Yn+7.S

A10 OOCOM B10 OV

Recommended connector for cable:
Housing: AMP 178289-8
Contact : AMP 1-175218-5

NOTE
Input/output Pins shaded by • are in pairs. Only one in each pair is usable.
Pins shaded by • are those for forwarding signals. Pins with the same name are
connected directlv to one another.
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JA3 (Manual pulse generator)

1 11
--+-----;

2 12 OV

3 13

4 14 OV

5 15

6 16 OV

7 17

8 18 +5V

9 +5V 19

10 20 +5V

9.CONNECTION OF I/O Link SLAVE DEVICES

Recommended connector for cable of JA3 and JA58
When the depth of the operator's panel is 60mm min.

Hirose electric :FI30-20S (Connector), FI-20-CV7 (Case)
When the depth of the operator's panel is 80mm min .

Recommended connector for cable of JA3 :
Hirose electric : F140B-2015S (Connector), FI-20-CV (Case)

Recommended connector for cable of JA58:
Honda: PCR-E20FA (Connector), PCR-V20LA (Case )
Hirose electric : F130-20S (Connector), FI-20-CV2 (Case)
Fujitsu : FCN-247J020-G/E (Connector), FCN-240C020-Y/S (Case)
Molex : 52622-2011 (Connector) , 52624-2015 (Case)

9.9.3.2 Power supply connection

The power required for the operation of this operator's panel and for a
general DI must be supplied to connector CA64 (IN) in the following
figure. Since the power input from CA64 (IN) is output to CAM
(OUT) for easy branching , use the power from CA64 (OUT) when the
power must be branched.

24VDC power'-------+I

24VDC power-..'4--------1
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9.9.3.3

NOTE
1 Both connectors CA64(IN) and CA64(OUT) are

same specification. And there is not indication of
(IN) and (OUT) on the PCB.

2 Power supply for the operator's panel must not turn
off at operation. If +24V is turned off at operation ,
CNC happen to get system alarm(Communication
alarm between CNC and operator's panel). +24V
for operator's panel must be supplied before or
same time CNC power on.

I/O link connection

Control unit preceding slave unit !
Main panel

I
JD1A (JD44A, JD51 A) JD1B

I
(PCR-E20MDK-8L-A) JD1B (PCR-E20MDK-SL-A) JD1A

~~\ £1»- Next slave unit

1 SIN 11 OV 1 SIN 11 OV
2 "::;IN 12 OV 2 "::;IN 12 Ov

I3 ::;UUI 13 ov 3 ::;UUI 13 Ov
4 ' SOUT 14 OV 4 'SOUT 14 OV I5 15 5 It>
6 16 6 16

I
7 17 7 17
8 18 -sv' IS l IS +5v;
9 -sv: 19 9 +5V) 19
10 20 (+5V) 10 20 (+5V) I,

Recommended connector for cable of JD1A and JD1 B on Main panel
When the depth of the ope rator's panel is 60mm min.

Hirose electric: F130-20S (Connector), FI-20-CV7 (Case)
When the depth of the operator's panel is 80mm min.

Honda : PCR-E20FA (Connector), PCR-V20LA (Case)
Hirose electric: F130-20S (Connector) , FI-20-CV2 (Case)
Fujitsu : FCN-247J02 0-G/E (Connector) , FCN-240C020-Y/S (Case)
Molex : 52622-2011 (Connector), 52624-2015 (Case)

+5V terminals are for an optical 110 Link adapter. They are not necessary when connecting with a metal cable.
A line for the +5V terminal is not requ ired when the Optical 1/0 Link Adapter is not used.

JD1A JD1B

SIN
1 r-----:------. 3 sourz I 1\ I 4

·SIN ;:s I , 1 -sour
sour 4 1\ I 2 SIN
-sour I

·SIN11 11
OV 12 I 1\ , 1:;l OV
OV 13 I I 1~ OV
OV 14 I 1\ I 14 OV
OV OV

:___ Shield
,

--'
-.1.. Ground- plate

Recommended wire material :
A66L-0001 -0284#10P (#AWG28 x 10 pairs)
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9.9.3.4 Emergency stop signal connection

A signal generated by the emergency stop switch on the standard
machine operator's panel can be sent to the power magnetics cabinet.
(This signal cannot be sent to the FANUC I/O Link.)
When MTB uses the Sub panel AID, wiring to the emergency stop
switch is contained in the Sub anel A/D.

Machine operator's panel

'ESP

r'-'-'-'-'--'-j

I Power i
magnetics i
cabinet i

I
1
I
1
I

ESPCM11 +24V 1
I 1
I 1
! j
I._. _. _. _. _. _. _. j

("-'-'-'-'-'-'-'-'''''-'-'-'-'-'-'-'-'-'-'-'-'-'-'1
j Sub panel ND Main panel i
jEmergency stop switch i
j(SB1) P.C.B. i
i CM67 CA65 i. .
1 'ESP I
j A04 A03' 'ESP
I I

I ~(2a2b)
I -r- IESPCM1
I --r- I B041-----I B03

I i
j I
i_._._._._._._._.j._._._._._._._._._._._._._._.

9.9.3.5 Power ON/OFF control signal connection

Signal generated by the power ON/OFF control switches on the
standard machine operator's panel can be sent to the power magnetics
cabinet. (This signal cannot be sent to the FANUC I/O Link.)
When MTB uses the Sub panel AID, wiring to the ON/OFF control
switches are contained in the Sub anel AID.

EOFF

EON

COM

r'-'-'-'-'-'-'-'
1

Power magnetics j
et i

I
1

P.C.B.
cabin

ON switch (SB2) CM67 CA65
I-- ~

EON
A01 A01 I

I-- I--

i COM1
A02 A02

I
OFF switch (SB3) i I-- I-- I_rr_ i EOFF I

1 B01 B01

I-- I--

COM2
B02 B02 I

I-- '----- I
I

I
I

1_._._._._._._._._._._._._._._._._._._._._._._.1

Machine operator's panel

r'-'-'-'-'-'-'-'-'T'-'-'-'--'-'-'-'-'-'-'-'-'-
j Sub panel ND Main panel

1

1

I
I
I
I
I
1
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9.9.3.6 General-purpose 01 signal connection

+24V
r- Pin number

-~ CM68 (A1),CM69(A1),

1r::dce" number
JA58(10),JA58 (19)

r - -- - - -------- -l
: Sub panel I

CM65 (A04) I :

I 0 Rotary switch :

Xm+O.O CM65(B05)
I (SA1) I
I A IRV

-wJ I
I
I

Xm+O.1 CM65 (A03)
I I

RV
I F I

.-: I
I
I

Xm+O.2 CM65 (A05 )
I

B I
I IRV

~
I

I
I

Xm+O.3 CM65 (B03 )
I

E I

RV I I

~
I

1
I

Xm+OA .l CM65 (B04)
I

C I

RV
I Ir-: Y I

I
1

Xm+O.5 CM65(B02 ) I
G I

RV I I

~
I

I
I

CM66(A04) I

o Rotary switch
I

I I
I

I (SA2) I
Xm+O.6 CM66 (B05) I A IRV I

I

~
I

I I
Xm+O.7 CM66 (A03) 1 F IRV

~
I

I
I

I I
I I
I I

Xm+1.0 CM66 (A05)
I I

RV - B I

---wv--I
I
I

Xm+1.1 CM66 (B03) E 1

RV I

~
I
I

Xm+1.2 CM66 (B04 ) C
I

RV I

~
I

Xm+1.3 RV
CM66(B02) G

~ CM67 (B03)

Xm+1 A RV CM67(A03 ) Mem~

~ (SA3)
1______ - --- - - - - -

JA58(11)

Xm+1.5 ~ CM68 (B01)
RV -
~ JA58(13)

Xm+1.6 1 CM68(A02)
RV

l~ JA58(15)

Xm+1.7 1 CM68 (B02)
RV -0 ().

l~
7T TT +24V

NOTE
Connection of Xm+O.O to Xm+O.7, Xm+1 .0 to Xm+1.4 shows when the Sub panel is
used.
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NOTE
1 Xm+3.0 to 3.7 have a common line that is possible to select the sourcelsink type. If

OICOM (CM69-B06pin) is connected to +24V, the 01 signal logic is negative. But in
this connection, if the 01 signal wires happen to drop the ground level, the status of
the 01 signal is same as the 01 signal is "ON". From the safety viewpoint, OICOM
should be connected OV.

2 From the safety viewpoint, Emergency Stop signal must be assigned on the
address Xm+O.O to 0.7 or Xm+1 .0 to 1.7 or Xm+2.0 to 2.7. As refer to the 5. 01100
mapping, assign the Emergency stop 01.

3 Xm+O.O to 0.7, Xm+1.0 to 1.7 and Xm+2.0 to 0.7 common lines are fixed. So, if
these 01 pins in this address open, the status of these one stay "0". And in case of
Xm+3.0 to 3.7 which have a selectable common line, if the OICOM (CM69-B06pin)
is connected to OV and these 01 pins open , the status of these one stay "0". And if
the OICOM are connected to +24V and these 01 pins open, the status of these one
stay "1". And if the OICOM is not connected to OV or +24V and these 01 pins open,
the status of these one don't care.
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9.9.3.7 General-purpose DO signal connection

DOCOM

r- Pin number

-,.-- CM68 (A10),CM69(A10)

,--Address No. I I

f"it • •
+24V OV

+24V Power

JA58(7)

Yn+5.3 l~lri 1 CM68 (A08) 1 Re~ay~I U
DV

Yn+5.7
DV ~ CM68 (B08)

Yn+6 .3
DV ~ CM68 (A09)

Yn+6.7
DV r---" ) CM68(B09)

Yn+7.3
CM69(A08)DV r

Yn+7.4
DV r-- CM69 (B08)

Yn+7.5
DV r-- CM69(A09)

Yn+7.6
DV r-- CM69(B09)

J CM68(B10),CM69 (B10)

~
I
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9.9.3.8 Manual pulse generator connection

When only the manual pulse generator.
Example of the 3 manual pulse generator connection is as follows. If
this CNC uses some I/O unit having MPG interface (ex. Dispersion
type I/O module for panel) and this operator's panel, the MPG
interface nearest the CNC is only available on the I/O Link
connection.

Main panel

JA3
1 HA1 11
2 HB1 12 OV
3 HA2 13
4 HB2 14 OV
5 HA3 15
6 HB3 16 OV
7 17
8 18 +5V
9 +5V 19
10 20 +5V

~
~>>1----.--0 Manual pulse generator # 1
(M3 Screw)

~
~

----{) Manual pulse generator # 2
(M3 Screw)

~
~----{)
Manual pulse generator # 3
(M3Screw)

Cable Terminal Manual pulse generator

WiringCable

1
c---

~7BK------------------:

HA1 5 #1 HA1
IL : 7WH / HB1 6

HB11::1 : 5HL :
12 ' SRK : +5V 4 +5V

OV OV
3 f8RD HA2 5 #2 HA2
4 'RBK /\ : HB2 6 HB2
18 :4RD +5V 3 +5V
1<1 :3BK : OV <1 OV
5 :9BK 5

#3 HA3
b ' 9WH : HA3 f::.

20 :f1RD : HB3
~

HB3
16 : 1BK

+5V
4 +5V

OV OV, ,k _______________________ ,

'--I
Groun

HA1
HB1
+5V
OV

HA2
HB2
+5V
OV

HA3
HB3
+5V
OV

When the depth of the operator's panel is 80mm min.
Recommended wire material: A66L-0001-0286(#20AWG x 6+#24AWG x 3 pairs)
Recommended connector: A02B-0120-K303 (Including below connector and case)

(Connector: HIROSE F140B-2015S Soldering type)
(Case: HIROSE FI-20-CV)

Recommended cable: A02B-0120-K841 (7m) (MPG 3 units)
A02B-0120-K848(7m) (MPG 2 units)
A02B-0120-K847(7m) (MPG 1 unit)
(These cables don't include the wiring part in the figure.)

When the depth of the operator's panel is 60mm min.
Recommended wire material: A66L-0001-0284#10P(#28AWG x 10pairs)
Recommended connector: A02B-0236-K302 (Including below connector and case)

(Connector: HIROSE F130-20S Stand wire press-mount type)
(Case: HIROSE FI-20-CV7)
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NOTE
Calculate the MPG cable max. Length as refer to the
following calculation.

MPG needs a 5VDC power supply and the voltage must be less than
0.2V dropping. (the 0.2V dropping includes the resis tance in the
cable.)

0.2~
0.1xRx2L

=76.75(m)

m
0.1 : MPG power supply current O.1 A
R : Resistance per wire length (O/m)
m : Wire Number (Both OV and 5V)
L : Cable length (m)
Because

M
R

Example: In case of cable A66L-0001-0286
It has 3 pairs signal wires and 6 power line wires (20/0.18, 0.0394
Q/m) .
If the cable is used and each 3 wires are used for OV and 5V power
line, then max. cable length is as follows.

3
0.0394

The answer is 76.75m, if MPG unit is 1.
(But FANUC decide any cable must be less than 50m.)
The answer is 38.37m, ifMPG units are 2.
The answer is 25.58m, ifMPG units are 3.
And In case of cable A66L-0001-0284# lOP
The answer is 12.88m, if MPG units are 1.
The answer is 6.44m, ifMPG units are 2.
The answer is 4.29m, ifMPG units are 3.

When a pendant-type manual pulse generator
",-::---~=------------------------,

Main panel

JA58
1 HAl 11 xm-r .s
2 HBl 12 OV

3 Xm+2.2 13 Xm+1.6
4 Xm+2.3 14 OV

2l~5 Xm+2,4 15 Xrn- t .?

I

6 Xm+2.5 16 OV

7 Yn+5.3 17 Xm+2.0

I

8 Xm+2 .1 18 +SV

9 +SV 19 +24V
10 +24V 20 +SV
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NOTE
1 When Xm+1.5 to Xm+2.5 of connector JA58 are

allocated as the Dis used for the axis selection and
multiplier setting, Xm+1.5 to Xm+2.5 of connector
CM68 cannot be used.

2 One DO is available for the manual pulse generator
side at the user's direction. When this is used,
Yn+5.3 of CM68 cannot be used, as in the case for
Dis above.
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9.9.3.9 Connector (on the cable side) specifications

Connector Manufacture specification Order
specification

JD1A,JD1B,JA3,JA58 Stand wire Hirose A02B-Q236-K302
(Operators panel press-mount F130-20S (Connector)
depth=60mm min.) type FI-20-CV7 (Case)

JD1A, JD1B, JA58 Soldering Honda A02B-O120-K30 1
(Operators panel type PCR-E20FS (Connector)
depth=80mm min.) PCR-V20LA (Case)

Hirose
F140B-20S (Connector)
FI-20-CV2 (Case)

Stand wire Honda A02B-O120-K302
press-mount PCR-E20FA (Connector)
type PCR-V20LA (Case)

Hirose
F130-20S (Connector)
FI-20-CV2 (Case)

JA3 (Operators panel Soldering Hirose A02B-Q120-K303
depth=80mm min.) type F140B-2015S

(Connector)
FI-20-CV (Case)

CA64 (IN), AMP A02B-Q120-K324
CA64 (OUT) 1-178288-3 (Housing)

1-175218-5 (Contact)

CM67 AMP A02B-0236-K312
178289-5 (Housing)
1-175218-5 (Contact)

CM68, AMP A02B-0236-K313
CM69 178289-8 (Housing)

1-175218-5 (Contact)

CM65, Hirose A02B-0236-K314
CM66 HIF3BA-10D -2.54R

CA65 Hirose A02B -O 120-K343
HIF3BA-20D -2.54R

CA55 JAV A02B-Q236-K303
LY10-DC10 (Housing)
LY1O-C2-3 (Contact)
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9.9.4

9.9.4.1

9.CONNECTION OF I/O Link SLAVE DEVICES

I/O Address

Keyboard of main panel

I/O address of Keyswitches and LED on the keyboard of Main panel
are as follows.

~ 7 6 5 4 3 2 1 0
Kev/LED

Xm+4Nn+0 84 83 82 81 A4 A3 A2 A1
Xm+5Nn+1 04 03 02 01 04 C3 C2 C1
Xm+6Nn+2 A8 A7 A6 A5 E4 E3 E2 E1
Xm+7Nn+3 C8 C7 C6 C5 88 87 86 85
Xm+8Nn+4 E8 E7 E6 E5 08 07 06 05
Xm+9Nn+5 811 810 89 A11 A10 A9

Xm+10Nn+6 011 010 09 C11 C10 C9
Xm+11Nn+7 E11 E10 E9

Keyswitches I LED position

0000 0000 DOD
DODD DODD DOD
DODD DODD DOD
DODD DODD DOD
DODD DODD DOD

A

B

C

D

E

i
Address --. 2 3 4 5
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9.9.4.2 Override signals

When a Sub pane l is used, gray code is output from each rotary switch
according to the following table:

Rotary switch (SA1\
% 0 1 2 4 6 8 10 15 20 30 40 50 60 70 80 90 95 100 105 110 120

Xm+O.O 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0
Xm+0.1 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1
Xm+0.2 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1
Xm+0.3 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
Xm+0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1
Xm+0.5 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

NOTE
Xm+O.5 is a parity bit.

Rotary switch (SA2)
% 50 60 70 80 190 100 110 120

Xm+0.6 0 1 1 0 0 1 1 0
Xm+0.7 0 0 1 1 1 1 0 0
Xm+1.0 0 0 0 0 1 1 1 1
Xm+1 .1 0 0 0 0 0 0 0 0
Xm+1 .2 0 1 0 1 0 1 0 1
Xm+1.3 0 0 0 0 0 0 0 0

NOTE
Xm+1.2 is a parity bit.
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9.9.5 110 Mapping

01map

9.CONNECTION OF I/O Link SLAVE DEVICES

I/O address map is as follows.

DO map

Xm +O

Xm+1 General-purpose

Xm+2 0 1100

Xm+3

Xm+4

Xm+5

Xm+6

Xm+7 Keyboard of

Xm+8
Main panel

(Keyswitch-input
Xm+9 signal)

Xm+10

Xm+11

Xrn- 12 (1st MPG)

Xrn»13 (2nd MPG) MPG

Xrn- 14 (3rd MPG)

Xm+15 Reserved

Yn +O

Yn+l

Yn+2
Keyboard

Yn+3 (LED)

Yn+4 Inciudegeneral-

Yn+5
Purpose DO

Yn+6

Yn+7

DI mapping should be assigned 1 group = 16 byte mapping and DO
mapping should be assigned 1 group = 8 byte mapping. The reason is
as follows.
MPG interface(the counter for MPG) uses Xm+12 to Xm+14 area and
it is fixed. And if MPG interface will be used, Xm+12 to Xm+14 area
must be assigned. therefore, in case of 30i series and using MPG
interface, DI mapping must be assigned 16 byte mapping. MPG
counter area are directly processed by CNC software. So you must not
use this area by customer ladder.
When the MPG interface is not used, its DI area may be assigned to
another 1/0 group. 1/0 mapping of the standard machine operator's
panel can basically be assigned to any area of addresses. As for DI
mapping, however, there are fixed signals directly monitored by the
CNC. The fixed signals cannot be assigned to the keyswitch-input
area. To use the fixed signals, therefore, assign them to an area other
than the keyswitch-input area.
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9.9.5.1 Connector locations of main panel

40 50 48

$ $ -
ro <D
<D

I :
J A5 8

I -
CM68 (]l

I J A3-
CD I II CM69 w- ~ -.J
CD I CM 67 I --r----0

I » I/=useOJ

w l::>

CD r-

0

[3::
OJ
OJ

'--

OJ -OJ W
CD

r-r-

0
3::
OJ
(]l

'--

(]l
(]l

r-

I JD 18
0 -
» I

(]l

OJ J D1A r..---(]l

---.>:
OJ rn
l::> w

~
i', w
f-r'

I~
<D

$ I $

•.J.A-39
18 8 2 37

I

(1A)

Earth stud
(M4)

View from rear side

Earth terminal
(M3 Screw)
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9.9.6

9.9.6.1

9.CONNECTION OF I/O Link SLAVE DEVICES

Specifications

Environmental requirement

Temperature Around a At operation O°C to 55°C
unit Storinq or transoortino -20°C to 60°C

Temperature variance Max. 1.1°C/min

Humidity
Normally 75% or less (Relative humidity)
Short time(Within one month) 95% or less (Relative humidity)

Vibration Operating 0.5G or less

Atmosphere
Normal FA atmosphere (Consult us when using the system under environments with higher
decree of dust, coolant, or orqanic solution.)

9.9.6.2 Order specification

Name Specification Remark

Standard machine operators panel Main panel A A028-0319-C242 Keys with both symbol and English
characters/3-keystroke support model

Standard machine operators panel Main panel 8 A028-0319-C243 Keys with both symbol and English
cbaracters/s-kevstroke support model

Standard machine operators panel Sub panel A A028-0236-C232
Standard machine operators panel Sub panel 81 A028-0236-C235
Set of transparent key tops A028-Q236-K 170 55 key tops
Set of blank key tops A028-Q236-K 171 55 key tops
Set of symbol Enclish key tops A028-0236-K174 34 labeled key tops + 21 blank key tops
Fuse(Spare part) A028-0815-K001 1A

9.9.6.3 Main panel specification

Item Specification Remark

General-purpose 01 points 32 points 24VOC type input
General-purpose DO points 8 points 24VOC type output
Keyswitches of MOl 65 keys Full alphabet key (Main panel A)
Keyswitches of Machine operators panel 55 keys Matrix 01

LED Color: Green Attached to all kevswitches, Matrix DO
MPG interface Max. 3 units
Interface to CNC FANUC I/O Link Max. 16 modules or total points max. 1024/1024 will be

connection available.

9.9.6.4 Sub panel A1B1 specification

Item
Specification of Sub panel

Remark
A 81

Override rotary switch 2 2 5 bit Gray code output (with a parity bit)

Emergency stop switch 1 1
Number of Contact : 4 (contact a x 2, contact b x 2)
M3.5 Screw

Proqram protect key 1 1
ON/OFF switch ON/OFF -
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9.9.6.5 Power supply specification

Voltage Capacity Remark

24VDC±10% (from Power connector CA64. OAA Including all DI consumption
including momentary values)

9.9.6.6 General-purpose 01 signal definition

Capacity 30VDC, 16mA or more
Interconnect leakage

1mA or less(at 26AV)
current in closed circuit
Interconnect voltage

2V or less(including the voltage drop in the cables)
drop in closed circuit

Receiver delay : Max. 2ms
Delay time Need to consider about the serial communication (I/O Link) delay between CNC and

operators panel 2ms(MAX)+Scan cycle of ladder (Scan cycle is different each CNCs).

9.9.6.7 General-purpose DO signal definition

Maximum load current in
200mA or less (including momentary values)

ON state
Saturation voltage in ON

Max. 1V (When load current is 200mA)
state
Withstand voltage 24V±20% or less (including momentary values)
Leakage current in OFF

20llA or less
state

Driver delay : Max. SOilS
Delay time Need to consider about the serial communication (I/O Link) delay between CNC and

operator's panel2ms (MAX)+Scan cycle of ladder (Scan cycle is different each CNCs).
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9.9.7

9.9.7.1

9.CONNECTION OF I/O Link SLAVE DEVICES

Key Symbol Indication on Machine Operators Panel

Meaning of key symbols

Symbol English Meaning of key

3 AUTO AUTO mode selection signal; Sets automatic operation mode.

k) EDIT EDIT mode selection signal; Sets program edit operation mode.

~ MDI MDI mode selection; Sets MDI mode.

J} REMOTE DNC operation mode; Sets DNC operation mode.

0- REF
Reference position return mode selection; Sets reference position return mode.

RETURN

VM JOG JOG feed mode selection; Sets jog feed mode.

1-------+1 INC
Step feed mode selection; Sets step feed mode.VM JOG •• , ....\< .

@ HANDLE Manual handle feed mode selection; Sets manual handle feed mode.

@4> TEACH
Teach-in jog (reach-in handle) mode selection signal; Sets teach-in jog (teach-in
handle) mode.

~~
SINGLE Single block signal; Executes program one by one. This key is used to check
BLOCK a proqram.

0 ~
BLOCK Block delete; Skips the execution of the blocks d ending with the end of block (;)
DELETE when this button is pressed during automatic operation.

0 ~
PRG Program stop(output only); Turns on the LED on the button when automatic

STOP operation is stopped by MOO specified in the procram.
~

~
OPT Optional stop; Stops automatic operation after execution of the block of a

~) STOP proqrarn where M01 is soecified in the program.

"'O~
Program restart; A program may be restart at a block by specifying the sequence

RESTART number of the block, after automatic operation is stopped because of a broken
tool or for holidavs.
Dry run; Sets the axis feedrate to the jog feedrate instead of a programmed

VVVv~
DRY feedrate when automatic operation is performed by setting this button to on. This
RUN function is used to check only the movement of the tool when no workpiece is

mounted.

3 MC
Machine lock; Updates only position display on the screen without making any

LOCK
axis movement, when automatic operation is performed by setting this button to
on. This function is used to check a proqram.

CO CYCLE
Cycle start; Start automatic operation.

START

@] CYCLE
Cycle stop; Stops automatic operation.

STOP

X1
Manual handle feed magnification:

X10
X100

Magnification for manual handle feed.
Magnified by 1,10,100,1000.

X1UUU

X Y Z Manual feed axis selection; Axes are selected, when these buttons are set to on in

456 the jog feed mode or step feed mode.
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Symbol Enalish Meanina of key

+ - Manual feed operation; Performs movement along selected axes when these
buttons are set on in the jog feed mode or step feed mode.

nn. TRVRS Traverse; Performs jog feed at rapid traverse rate when this button is set to on.

~
SPDL Positive spindle rotation direction ; Rotates the spindle motor in the positive
CW direction.

I SPDL Negative spindle rotation direction ; Rotates the spindle motor in the negative

Jl1lJ CCW direction.

~
SPDL

Spindle stop; Stops the spindle motor rotation.
STOP
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9.9.7.2

9.CONNECTION OF I/O Link SLAVE DEVICES

Detachable key top

Keyboard of machine operator's panel has 55 keys. All key tops are
detachable . MTB can customize keys and make his original key layout
easily. And using transparent key top (optional) , a film sheet with
markin is inserted into the ke .

Transparent key top

Film sheet (*)
(12.5mmx12.5mm, t=O.1mm Max.)

NOTE
(*) Use the oil-proof sheet in the environment which oil

is used for.
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9.10

9.10.1

9.10.2

CONNECTION TO THE SMALL MACHINE OPERATOR'S
PANEL OR SMALL MACHINE OPERATOR'S PANEL B

Overview

The small machine operator's panel or small machine operator's panel
B is a machine operator's panel connected to the CNC with an I/O
Link , . The operator's panel contains 30 keys, an emergency stop
switch, and two override rotary switches.

NOTE
Use a 3-keystroke support model, which does not
accept more than three simultaneous keystrokes.
See Subsection 9.10.10.2, "Order specification".

Overall Connection Diagram

. For small machine operator's panel

CNC 1/0 Unit

Control unit or slave unit
in the previous stage

JD1A J0
I/O Link

1/0 Link

+24V power supply-' ---0

1111 Small machine operator's panel

JD1B JD1A

Operato r's Keyboard
panel 110

CE53 CE53

[ JA3
CE54 CE54

CPD1(OUT) CPD(IN)

[ CPD1(IN)

CM65 CM66

I I
Emergency Rotary Rotary
stop switch switch switch

(SB1 ) (SA1) (SA2)

- 308 -



B-64303EN/01 9.CONNECTION OF 1/0 Link SLAVE DEVICES

For small machine operator's panel B

CNC or 1/0 Link
slave unit in the
previous stage

110 Link slave unit in
the next stage

CE72~--------i CE72

Keyboard

Small machine operator's panel

'-o
-"»

1/0 board

JA3I MPG

.1 MPG

I MPG

1/0 Link 00J01A(JA44) ~---------

General-purpose 01/00)4
01: 24 points
DO: 16 points

+24VOC ----.---0
power supply

CM66

CE73

CM65

CE74
CA102

Emergency Rotary Rotary
stopswitch switch switch

(SA2)

The small machine operator's panel B is different from the small machine operator's panel in connection as
described below.
- The emergency stop switch (SB1) can be connected to connector CE74. Connector CE74 is connected to

general-purpose 01 address Xm2+4.4 in the 110 board .
- The following genera l-purpose 01100 points can be connected : 24 01 points and 16 DO points.

NOTE
1 If this operator's panel is used together with a unit (such as an 1/0 module for

branching) connected to an 1/0 Link having another MPG interface, only the MPG
interface of the unit (module) nearest the CNC connected to the 1/0 Link will be
enabled by default. To enable the MPG interfaces of the second and subsequent
units, set appropriate parameters. For details, refer to the manual supplied with
the NC used.

2 The following screw-on connectors cannot be used for the connection of an 1/0
Link and manual pulse generator.
Connectors that cannot used on the cable side

Specification Manufacturer

Connector case FI-20-CV7 Hirose Electric Co., Ltd.

Connector case and connector FI30-20S-CV7 Hirose Electric Co., Ltd .
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9.10.3 Connection of Each Section

9.10.3.1 Power connection

B-64303EN/01

To the CPDI connector, shown in the figure below, supply the power
necessary for this operator's panel to operate, as well as the power for
the general-purpose DI.

CPD1

24VDC -------{]
power supply

01 +24V
02 OV
03

Recommended connector for use on the CPD1 cable side
A02B-0120-K324 (including the following connector housing and contact)

Housing: Japan AMP 1-178288-3 (3 pins)
Contact: Japan AMP 1-175218-5

NOTE
The +24V power supplied to this connector must
be turned OFF during operation. Turning it OFF
will cause a CNC communication alarm to be
generated. Make sure that at power ON, the
supply of this +24V power is at the same time as
or earlier than the supply of the power to the CNC
and that at power OFF, it is at the same time as or
later than the interruption of the power to the CNC.
When the CNC connected to this operator's panel
with an 1/0 Link is to be turned off, the power to
this operator's panel must also be turned off.
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9.10.3.2 Emergency stop switch

The emergency stop switch has contact A in two circuits and contact
B in two circuits . (This signal is not sent to the CNC with a FANUC
I/O Linle )
The machine tool builder is required to connect the switch to other
DIlDO devices.

Emergency stop switch (5B1)

~;3.5 screw terminal

~
o---r~
o----r-o

I.. _ .._ .._ .. _ .._ .._ .._ .._ .._ .._ .._ .. _ .._.

With the small machine operator's panel B, the input (pin 02) of the
emergency stop input connector (CE74) is connected to
general-purpose DI addres s Xm2+4.4 in the I/O board as shown
below.
When the general-purpose DI start address is X0004 , the input of
CE74 is X0008.4, to which the signal of the emergency stop switch
can be directly connected.
When the input signal (Xrn2+4.4) is used as an emergency stop signal ,
the signal should be input to pin 02 of the emergency stop input
connector (CE74) or pin AOS of the general-purpose DIlDO connector
(CE73).

Small machine operator's panel B

+24V

L.. ) CE74(01)

Emergency stop
switch

~--....

Xm2+4.4

OV

CE74(02)) ..

CE73(A08)) .

CE74 cable connector specification
Manufacturer: Tyco Electronics AMP K.K.
Housing: 1-1318120-3
Contact: 1318107-1 (for 0.30 mm2 to 0.85 mm2

)
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9.10.3.3 I/O Link connection

See Section 8.2.

9.10.3.4 Manual pulse generator connection

An example in which three manual pulse generators are connected is
given below. If this operator's panel is used together with a unit
(such as an I/O module for connection) connected to an I/O Link
having another MPG interface, only the MPG interface of the unit
(module) nearest the CNC connected to the I/O Link will be enabled
by default. To enable the MPG interfaces of the second and
subsequent units, set appropriate parameters. For details , refer to the
manual supplied with the CNC used.

Small machine operator's panel

JA3

1 HA1 11
2 HB1 12 OV
3 HA2 13
4 HB2 14 OV
5 HA3 15
6 HB3 16 OV
7 17
8 18 +5V
9 +5V 19
10 20 +5V

>
Manual pulse generator #1

> (M3 screw term inal)

~+5V OV HA1 HB1

Manual pulse generator #2
(M3 screw terminal)-

~+5V OV HA2 HB2

Manual pulse generator #3
'----(> (M3 screw terminal)

~+5V OV HA3 HB3

Cable connection Terminal block Manual pulse generators

I Wir ing I

.-----
1 ~ --,RK----- ------ -------:

HA1 F. #1 HA1
I? : 7\"'1-1 /\ ,

HB1 "IQ : iRn : ~ HB1
1? iRK'

, +5V
11 +5V,

OV OV,
3 ,

~n
,

F.,
HA2 #2 HA24 =!K' /\ : "1A : ~n , HB2 ~

HB2

111 : =!K' : +5V
11

+5V
, OV OV

5 : Q IV , F.
#3 HA3~ '0 '1-1 / \ : HA3

"?Cl :F ~n
, HB3 ~ HB3,

+5V +5V1" ' 1 ~I
, 11, , OV OV

t , - -- - - --- --- ------ ---- _: -I
IGROUNDING PLATE

Cable

HA1
HB1
+5V
OV

HA2
HB2
+5V
OV

HA3
HB3
+5V
OV

Recommended wire material : A66L-0001-0286 (#20 AWG Y 6 + #24 AWG Y 3 pair)
Recommended connectors: A02B-0120-K303 (including the following connector and case)

(Connector: Hirose Electric F140B-2015S Soldering type)
(Case: Hirose Electric FI-20-CV)

Recommended cable: A02B-0120-K841 (7 m) (cable for three manual pulse generators)
A02B-0120-K848 (7 m) (cable for two manual pulse generators)
A02B-0120-K847 (7 m) (cable for one manual pulse generator)
(These cables are not used for the connection in the portion indicated by "Wiring".)
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Calculate the ma ximum allowable length of the cable for the manual
pulse generator, with the method described below.
Manual pulse generators are supplied with 5 VDC power. The drop
in voltage due to cable resistance must not exceed 0.2V (on OV and
5V lines in total).

> 0.l xRx2L
0.2_ m

Where
0.1 : Power supply current for the manual pulse generator = 0.1

A
R : Wire resi stance per unit length [!lIm]
m : Number of 0-V wires (= number of 5-V wires)
L : Cable length [m]

Therefore,
m

L < - 
= R

Example: When cable A66L-000 1-0286 is used
This cable consists of three pairs of signal line s and six power wires
(2010.18, 0.0394 !lIm).
When these three cables are used for OV and 5V lines , the cable length
is :

< 3
L= 0.0394 76.75 [m]

Thus, the length is 76.75 m. (Because of the applicable regulation of
FANUC, however, the length is limited to 50 m.)
For two units, the cable can be extended to 38.37 m.
For three units, it can be extended to 25.58 m.

If the cable A66L-000l-0284#10P is used,
the cable can be extended to 12.88 m for one unit ,
6.44 m for two units , and
4.29 m for three units .
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9.10.4 01 Signal Connection (Rotary Switch Connection)

+24V

CM65(A04)

CM65(B05)

CM65 A03 F

CM66 A04 D Rotary switch

Xm+1.0 CM66 B05 A (SA2)

Xm+1.1 CM66(A03) F

I
J

Xm+1.2 J
I
I

CM66 B03
I

Xm+1.3 E 1
I
1

CM66 B04
1

Xm+1.4 C 1
I
1

CM66 B02
1

Xm+1.5 G 1
I
I
I
1___ _ _ _ _ ________1

OV
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9.10.5 General-purpose 01100 Connection (Only for the Small
Machine Operator's Panel B)

9.10.5.1 Connector pin allocation

General-purpose 01/00 (CE73)

A B

01 OV +24V

02 Xm2+0.0 Xm2+0.1

03 Xm2+0 .2 Xm2+0.3

04 Xm2+0A Xm2+0.5

05 Xm2+0.6 Xm2+0.7

06 Xm2+4 .0 Xm2+4.1

07 Xm2+4 .2 Xm2+4.3

08 Xm2+4A Xm2+4.5

09 Xm2+4.6 Xm2+4.7

10 Xm2+5.0 Xm2+5.1

11 Xm2+5.2 Xm2+5.3

12 Xm2+5A Xm2+5.5

13 Xm2+5 .6 Xm2+5 .7

14 DICOMO DICOM5

15
16 Yn2+0 .0 Yn2+0.1

17 Yn2+0 .2 Yn2+0.3

18 Yn2+0A Yn2+0 .5

19 Yn2+0 .6 Yn2+0.7

20 Yn2+1 .0 Yn2+1.1

21 Yn2+1.2 Yn2+1.3

22 Yn2+1A Yn2+1.5

23 Yn2+1 .6 Yn2+1.7
24 DOCOM DOCOM
25 DOCOM DOCOM

Flat cable connector specification:
A02B-0 120-K342
(Hirose Electric Co., Ltd. HIF3BB-50D-2.54R)
50 contacts

Cable wire specification:
A02B-0 120-K886
(50-pin cable (Hitachi Cable, Ltd. or Oki Electric Cable Co. ,
Ltd.))

Maximum cable length:
50m

NOTE
1 Xm2 and Yn2 indicate the general-purpose 01100

start addresses in the I/O Link . .
2 The 801 pin, +24 V, is 24 VDC output for 01

signals. Do not supply 24 VDC to this pin from
the outside.
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9.10.5.2 General-purpose 01 (input signal) connection

-

+24V

L...

DICOMO

Xm2+0.7

Xm2+0.6

Xm2+0.5

Xm2+0.4

Xm2+0.1

Xm2+0.3

Xm2+0.2

r- Pin number
r--=Address number ...

+ r Bit
number )1_C_E_73....;(_BO_1..:..)--------r

Xm2+0.0 1--__ 1 ) CE73(A02) /

I--If--- I ) CE73(B02)

) CE73(A03)

) CE73(B03)

) CE73(A04)

t--It---'-".I ) CE73(B04)

I---'~ .I ) CE73(A05)

1--1--_'-".1 ) CE73(B05)

Xm2+0.0 through Xm2+0.7 are

01pins for which a common

voltage can be selected .

+24V

L...
Xm2+4.0

Xm2+4.1

Xm2+4.2

Xm2+4.3

Xm2+4.4

Xm2+4.5

Xm2+4.6

Xm2+4.7

1--__.-.._1 ) CE73(A06)

1--'1t---.-__11 ) CE73(B06)

1--1--_ 1 ) CE73(A07)

I--t-- _.I)CE73(B07) Emergency
stop switch

_ ) CE74(02) ~

) CE73(A08)

) CE73(B08)

) CE73(A09)

1--+---tt--t_1 ) CE73(B09) /

Note)
See the section on
the emergency stop
switch.

OV
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GAdd""" number
+24V

rPinnumber

rBitnUmber L.. CE73(B01)

Xm2+5.0 ) CE73(A10) /
Xm2+5.1 ) CE73(B10)

Xm2+5.2 ) CE73(A11)

Xm2+5.3 ) CE73(B11)

Xm2+5.4 ) CE73(A12)

Xm2+5.5 ) CE73(B12)

Xm2+5.6 ) CE73(A13)

Xm2+5.7 ) CE73(B13) /

CE73(B14)

DICOM5 :JXm2+5.0 through Xm2+5.7 are

DI pins for which a common -L
voltage can be selected. OV

CE73(A01)
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9.10.5.3 General-purpose DO (output signal) connection

B-64303EN/01

DOCOM

rPinnumber

CE73(A24 ,A25,B24,B25)

I I

CE73(A16)

~ Address number

~ r B' ""m~be_r ----.

Yn2+0.0

Yn2+0.1
) CE73(B16)

Yn2+0.2
) CE73(A17)

Yn2+0.3
) CE73(B17)

Yn2+0A
) CE73(A18)

Yn2+0.5
) CE73(B18)

Yn2+0.6
) CE73(A19)

Yn2+0.7
) CE73(B19)

Yn2+1.0
) CE73(A20)

Yn2+1.1
) CE73(B20)

Yn2+1.2
) CE73(A21)

Yn2+1.3
) CE73(B21)

Yn2+1A
) CE73(A22)

Yn2+1.5
) CE73(B22)

Yn2+1.6
) CE73(A23)

Yn2+1.7
) CE73(B23)

- CE73(A01)

L
OV
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9.10.6 I/O Address

9.10.6.1 Keyboard of the operator's panel

The I/O address correspondence between the key switches on the
machine operator's panel and LEDs are as follows.

~ 5 4 3 2 1 0
Kev/LED

Xm+4/Yn+O A6 A5 A4 A3 A2 A1

Xm+5/Yn+1 86/ 85/ 84/ 83 82 81

Without LED Without LED Without LED

Xm+6/Yn+2 C6/ C5/ C4/ C3 C2 C1

Without LED Without LED Without LED

Xm+7/Yn+3 D6/ D5/ D4/ D3 D2 D1

Without LED Without LED Without LED

Xm+8/Yn+4 E6 E5 E4 E3 E2 E1

Key switch/LED arrangement

0 0 0 0 0 0

A DDDDDD
0 0 0

B DDDDDD
0 0 0

c DDDDDD
0 0 0

D DDDDDD
0 0 0 0 0 0

E DDDDDD
i

Address ----+ 2 3 4 5 6
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9.10.6.2 Override signals

Gray codes are output according to the table below.

B-64303EN/01

Rotary switch (SA1)
% 0 1 2 4 6 8 10 15 20 30 40 50 60 70 80 90 95 100 105 110 120

Xm+O.O 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0

Xm+O.1 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1

Xm+O.2 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1

Xm+O.3 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

Xm+O.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Xm+O.5 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

Rota ry switch SA2
% 50 60 70 80 90 100 110 120

Xm+1.0 0 1 1 0 0 1 1 0

Xm+1.1 0 0 1 1 1 1 0 0

Xm+1.2 0 0 0 0 1 1 1 1

Xm+1 .3 0 0 0 0 0 0 0 0

Xm+1.4 0 1 0 1 0 1 0 1

Xm+1.5 0 0 0 0 0 0 0 0

NOTE
1 Xm+O.5 and Xm+1.4 are parity bits.
2 If parity bits are used, the output timing of override

signals may differ from that of the parity bits.
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9.10.7

9.CONNECTION OF I/O Link SLAVE DEVICES

110 Address Allocation

The I/O address maps for the main panel are as follows.

9.10.7.1 For small machine operator's panel

Map of the 01 space Map for the DO space

Xm+O General-purpose 01

Xm+1 (Rotary switch)

Xm+2
Reserved

Xm+3

Xm+4

Xm+5

Xm+6

Xm+7 Operator's panel Keyboard

Xm+8 (Key switch)

Xm+9

Xm+10

Xm+11

Xm+12 (1st MPG)

Xm+13 (2nd MPG) MPG

Xm+14 (3rd MPG)

Xm+15 Reserved

Yn+O

Yn+1

Yn+2
Operator's panel Keyboard

(LED)
Yn+3

Yn+4

Yn+5

Yn+6 Reserved

Yn+7
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9.10.7.2 For small machine operator's panel B

For IIO Link allocation, each unit is usually allocated as one group.
However, as shown below, one unit of the small machine operator's
panel B has two functions, the machine operator's panel section and
the general-purpose DIlDO section, which are allocated as sequential
groups in that order.
The following is an example in which the machine operator' s panel
section is allocated as group O.
In this case, the general-purpose DIlDO section is allocated as group
1.
The I/O module in the next stage is allocated as group 2.

JD1A

JD1A

I/O module

General-purpose DIlDO
section (group 1)

(Group 3)

(Group 2)

I/O module

Small machine operator's panel

Machine operator's panel
section (group 0)

JD1B

JD1B

JD1A

CNC

JD1A 1Ifj}---- - -jijl JD1B
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I/O address maps of the small machine operator's panel B

Machine operator's panel section (group #0)

01 space map
Xm1+0 Rotary switch

(SA1)
Xm1+1 Rotary switch

(SA2)
Xm1+2 Reserved
Xm1+3
Xm1+4 Machine operator's
Xm1+5 panel
Xm1+6 Keyboard
Xm1+7 (key switch)
Xm1+8
Xm1+9
Xm1+10 Reserved
Xm1 + 11
Xm1+12 MPG axis 1
Xm1+13 MPG axis 2
Xm1+14 MPG axis 3
Xm1+15 DO alarm

General-purpose 01100 section (group #1)

01 space map
Xm2+0 General-purpose 01
Xm2 + 1
Xm2+2 Reserved
Xm2+3
Xm2+4 General-purpose 01
Xm2+5 General-Duroose 01
Xm2+6
Xm2+7 Reserved
Xm2+8
Xm2+9
Xm2 + 10
Xm2 + 11
Xm2 + 12
Xm2 + 13
Xm2 + 14
Xm2 + 15 DO alarm

DO space map
Yn1 + 0 Machine

operator's panel
Yn1 + 1 Keyboard (LED)

Yn1 + 2
Yn1 + 3
Yn1 +4
Yn1 + 5
Yn1 + 6 Reserved
Yn1 + 7

Xmland Yn1 indicate the start addresses for the machine operator's
panel section of the small machine operator's panel B in the I/O Link,
while Xm2 and Yn2 indicate the start addresses for the
general-purpose DIlDO section.
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Module name

B-64303EN/01

DI DO

Machine operator's panel section CM161 (16bvte) CM080 (Bbvte)

General-purpose DilDO section CM061 (6byte) CM020 (2byte)

To use a DO alarm in the general-purpose DIlDO space, lo-byte
allocation is required. In this case, set CMl6I as a 01 module name
in the general-purpose DIlDO section.
When 01 addresses in the general-purpose DIlDO section are
allocated starting at X0004, the fixed signals such as SKIP, *DECn,
and *ESP can be allocated as shown below.

X004

XOOS

X006

XOO?

X008

X009

7

SKIP

SKIP

Fixed addresses directl supervised b

6 543

ESKIP -MIT2 +MIT2 -MIT1
SKIP6 SKIPS SKIP4 SKIP3

*DEC4
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9.10.8 External Dimensions

9.10.8.1 Outline drawing and panel-cut drawing of the small machine
operator's panel

240

4-04

\
0 0

~
@ @

DDDDrn
DDDDDD

WC) DODC)
(\J

.. DODDDD=:1lJ..,

(~ DDOrnO
• .ID ® ~ ®

0 WI\ .... 0

260

250

Umit: mm

I Weight: 1.5kg II
i

Panel-eut drawing

j 244 I~
-----------~------------

I i I
I I
I i I
I i I
I

i
I

I I
I I I
I I I

<r I
~-----------------~----------------- ~f-S9 -r

I I
I I
I I
I I
I I
I I
I I
I I

~------------------------~
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Small machine operator's panel B

4 -(2} 4

~

~
@ @

0 DOD
ODD

~
c:> DODc:>
(\J

[] DOD:::I-

((6) [] DOD
II III @ ~ @

e 'IIWt- $

L 260 J

Unit: mm

Weight: 1.5kg

4 M3

r

250 -
2 4 4

Vr-
~______________l ______________

I I I
I I
I I
I I
I I
I I
I

I
I

I I
I I I
I --+-- I

q I I
cD - - - -- I I

I I
I I I
I I I
I I
I I
I I
I I
I I

I I I
~I

L:--- - - - - - - - - - - ---------------~

c:>
r:n

Panel-cut drawing
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9.10.8.2 Layout of the key sheet (Same for both the small machine
operator's panel and small machine operator's panel B)

Mseries

/' "-

0 0 0 0 o 0

~~~ rnJ ~[!]REMOT E

0 0 0

~~ ]@vl GGDTEACH

0 0 0

ID [2J~ o ~ G[G§JE]S IN GLE BLOC K OP T
BLOC K SKIP STOP

0 0 0
-+D~ [£] (I] DBBRESTART MC

LOC K RUN

0 0 0 0 0 0
@ OJ ~ =mlJ1 =ID0 JUlII
CYC LE CYCLE PRG SPDL SPDL SPDL
ST OP START STOP C'II STOP CC'II

-, I ~~Q,J)© I
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T series

B-64303EN /01

'\

~ o 0 0 0 0

~~~ R~E~~
0 0 0

~~~ GOINC HANDLE TEACH

0 0 0
ID ill o ~ E]~GSINGLE BLOCK OPT
BLOCK SKIP STOP

0 0 0
-+D~

~(!]OGOREST ART

0 0 0 0 0 0
@ ill Q) :mtJ1 =1])0 ::mlJ 1
CYCLE CYCLE PRG SPDL SPDL SPDL
ST OP START STOP CW STOP CCW

-, 1[F~(lJ)©1
./
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9.10.9 Connector Layout of the Small Machine Operator's Panel

5
4-04

5
v Ir/ ff: v

LDt- :.4f EI7-~

Unit: mm

<As viewed from the rear>

JD1A
(T)

JD1B-
(T)

JD3-

t-

s~
L-/ Fuse (1A)

-..;t

GP01 LO,..---- -
~~r-.~

Terminal for grounding LD
LD (M3 screw)

LD

LOt-~ Ejf-hn¥-
II

,~ ~
1\f:

96
14[ 11

260

CJ
CJ
(\J
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Connector Layout of the small machine operator's panel B

Keyboard connection connector
(CE72)

o
I/O Link connector
(JD1A)

I/O Link connector
(JD1B)

Rotary switch (SA1) signal
input connector (CM65)

I r\=1( I +------r~":':"'l"-_r-- Manual pulse generator
connector (JA3)

[[JIT- - t-- - +-+-__ Emergency stop signal

n n input connector (CE74)

General-purpose DIlDO
connector (CE73)

Fuse
(1A)

Iii! Ii!

o Rotary switch (SA2) signal
input connector (CM66)

+24 VDC input connector
(CPD1)
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9.10.10 Specifications

9.CONNECTION OF 1/0 Link SLAVE DEVICES

9.10.10.1 Environmental requirement

Temperature around a At operation O°C to 55°C
unit Storinq or transoortinq -20°C to 60°C
Temperature variance Max. 1.155°C/min
Humidity Normally 75% or less (Relative humidity)

Short time (Within one month 95% or less (Relative humidity)
Vibration Operat lnq 0.5G or less
Atmosphere Normal FA atmosphere (Consult us when using the system under environments with higher

decree of dust, coolant, or oroanic solution .)

9.10.10.2 Order specification

Name Specification Remarks

Small machine operator's panel A02B-0299-C152#M M series, 3-keystroke support model

Small machine operator's panel A02B-0299-C152#T T series, 3-keystroke support model
Small machine operator's panel B A02B-0309-C151#M M series, 3-keystroke support model
Small machine operator's panel B A02B-0309-C151#T T series, 3-keystroke support model
Transparent kevsheet A02B-0299-K210 Three transparent keysheets
Fuse (Spare part) A02B-0815-K001 1A

9.10.10.3 Operator's panel specification

Item Specification Remarks

Keyswitches of machine 30 keys Matrix 01
operator's panel

LED Green Supplied with 21 key switches
Override rotary switch 2 Gray code output (with a parity bit)
Emergency stop switch 1 Number of Contact : 4 (Contact a x 2, Contact b x 2)

M3.5 Screw
MPG interface Max. 3 units
Interface to CNC FANUC I/O Link connection

9.10.10.4 Power supply specification

Item Specification Remarks

24VDC ±10% (from Power connector CP01 , including OAA Including all 01 consumption
momentary values)
Momentary values and ripples are also included in ±10%.
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9.10.11 Key Symbol Indication on Machine Operator's Panel

9.10.11.1 Meaning of key symbols

B-64303EN/01

Symbol
English Meaning of key

indication

131
AUTO AUTO mode selection signal; Sets

automatic operation mode .

IR>\
EDIT EDIT mode selection signal ; Sets program

edit operation mode.

I~I
MDI MDI mode selection; Sets MDI mode.

Inl REMOTE DNC operation mode; Sets DNC operation
mode.

10-1
REF Reference position retum mode selection;

Sets reference position return mode.

IVWvI
JOG JOG feed mode selection; Sets jog feed

mode.

IVMI
INC Step feed mode selection; Sets step feed

mode .

I@I HANDLE Manual handle feed mode selection ; Sets
manual handle feed mode .

~
TEACH Teach-in jog (reach-in handle) mode

selection signal;Sets teach-in jog (teach-in
handle) mode.

m SINGLE Single block signal; Executes program one
BLOCK by one. This key is used to check a

program .

BLOCK Block skip: Pressing this button during

ill SKIP automatic operation causes the block under
execution to stop, skipping to the end of
block (;).

PRG Program stop (output only); Turns on the

ID STOP LED on the button when automatic
operation is stopped by MOO specified in the
proqram .

O~
OPT Optional stop; Stops automatic operation

STOP after execution of the block of a program
where M01 is specified in the oroorarn.

RESTART Program restart; A program may be restart

~
at a block by specifying the sequence
number of the block, after automatic
operation is stopped because of a broken
tool or for holidays.

- 332-



B-64303EN/01 9.CONNECTION OF I/O Link SLAVE DEVICES

Symbol
English Meaning of key

indication

DRY Dry run; Sets the axis feed rate to the jog
RUN federate instead of a programmed feedrate

~
when automatic operation is performed by
setting this button to on.
This function is used to check only the
movement of the tool when no workpiece is
mounted.

MC Machine lock; Updates only position display

~
LOCK on the screen without making any axis

movement, when automatic operation is
performed by setting this button to on.
This function is used to check a program.

m CYCLE Cycle start; Start automatic operation .
START

[Q) CYCLE Cycle stop; Stops automatic operation.
STOP

+x -x
Manual feed axis selection; Performs jog

+Y -Y
feed (or step feed) in the direction in which

+Z -Z
this button is set to ON in jog feed (or step
feed) mode .

rvlJ RAPID Traverse; Performs jog feed at rapid
traverse rate when this button is set to on.

I SPDL Positive spindle rotation direction; Rotates

m CW the spindle motor in the positive direction .

I SPDL Negative spindle rotation direction; Rotates

JTI1J CCW the spindle motor in the negative direction .

0 SPDL Spindle stop; Stops the spindle motor

=rn STOP rotation.

9.10.11.2 Customization of the key sheet

If a customer wishes to partially modify the standard key sheet, he or
she can customize the key sheet.
• The machine tool builder prints out the desired key indication on

a sticker prepared by the machine tool builder.
• Apply the sticker on the standard key sheet.
• Remove the screws from the front side, remove the escutcheon,

apply a transparent key sheet on the standard key sheet, taking
care not to get dust or air caught between them. Finally, put
back the escutcheon.

• The transparent key sheet is an option.
Specification: A02B-0299-K210 (set of three transparent key
sheets)

- 333 -



9.CONNECTION OF I/O Link SLAVE DEVICES

Size of the sticker

D13mm
,.... ~I

13 mm

B-64303EN/01

NOTE
If a small machine operator's panel customized in
this way is to be maintained (replaced), the
application of the sticker must be performed by the
customer. The customer must prepare a sticker.
Once peeled off, the transparent sheet cannot be
reused. Another transparent sheet must be used.

9.10.12 Maintenance Parts

Consumables

Name Ordering specification Remarks

Fuse (Operator's panel I/O A60L-0001-0290#LM10 Rated: 1A
printed circu it board)

Items to be repaired

Name Orderina specification Remarks

Operator's panel I/O printed A20B-2002-0470
circuit board for small machine
operator's panel

Keyboard printed circuit board for A20B-2004-0220
small machine operator's panel

Small machine operator's panel A02B-0299-C152#M M series

A02B-0299-C152#T T series

Operator's panel I/O printed A20B-2004-0160
circuit board for small machine
operator's panel B

Keyboard printed circuit board for A20B-2004-0170
small machine operator's panel B

Small machine operator's panel B A02B-0309-C151#M M series

A02B-0309-C151#T T series
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9.11 CONNECTION OF TERMINAL TYPE I/O MODULE

9.11.1 Overview

The terminal type I/O module can be connected to the I/O Link , and
the specifications of the exis ting connector panel I/O module (Section
9.1) are applicable to the terminal type I/O mo dule. The terminal type
I/O module has the following features:

• Input/output signals are connected on a spring-type terminal
block (ferru le terminal block).

• A terminal block can be attached to or detached from the main
body of the module.

• An LED for state indication is provi ded for each I/O signal.
• The digital output circuit is photocoupler-in sulated.
• The terminal type I/O module can be installed on the DIN rail.
• By using expans ion modules, the maximum number of digital

inpu t points can be extended to 96 and the maximum number of
digital output points can be extended to 64.

• An expansion module with a manual pulse generator (MPG)
interface is avai lable.

NOTE
Expansion module 0 has no LED for state
indication.

---------1
3 expansion I
es can be I

I I
I connected. IL JOutput

16 points
Input

24 points
Output
16 point s

Input
24 points

eNe, etc.

I/O Link Operator's

.--- panel I/O

- r-r: "'Terminal type I/O Terminal type I/O
module module

I/O Link
I--

(Basic module) (Expansion module)-

~~ ..t~ ----
,r I

Up toI,r " I modul
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9.11.2 Module Specifications

9.11.2.1 Types of modules

B-64303EN/01

Name Drawing No. Specifications

Basic module A03B-0823-C001 DilDO : 24/16

Expansion module A A03B-0823-C002
DIlDO : 24/16
With MPG interface

Expansion module B A03B-0823-C003
DilDO : 24/16
Without MPG interface

Expansion module C A03B-0823-C004
DO : 16
2-A output module

Expansion module 0 A03B-0823-C005 Analoo input module
Fuse (accessory) A03B-0823-K001 2 A (for basic module)
Spare terminal block set Cable-side terminal block set
(for basic module and A03B-0823-K010 (including each of T1 through
expansion module AlB) T4)
Spare terminal block set

Cable-side terminal block set
(for expansion module A03B-0823-K011

(including each of T1 and T2)
C)

Spare terminal block set
Cable-side terminal block set

(for expansion module A03B-0823-K012
(including each of T1 and T2)

D)

Cable length: 100 mm
Inter-module cable A A03B-0823-K100 Used for expansion module

connection

NOTE
A cable-side terminal block is shipped with the
main unit. Spare terminal blocks are used for
replacement.

Module speci ficati ons (common items)

Item Specifications Remarks

FANUC 1/0 Link
Expandable up to 16 units

Interface with CNC
connection

or 1024/1024 points as
CNC slaves

Interface between basic
Bus connection

Up to three expansion
module and expansion

using a flat cable
modules connectable per

modules basic module

For the specifications (such as signal input requirements) specific to
each module, see the relevant pages of each i tem .
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9.11.2.2 Installation conditions

Ambient Operation: O°C to 55°C
temperature Storage and transportation: -20°C to 60°C
for the unit

Temperature 1.1DC/minute maximum
chanae

Humidity Normal condition: 75% or less (relative humidity)
Short term (within one month): 95% or less (relative humidity)

Vibration Operation: 0.5 G or less

Non-operation: 1.0 G or less

FANUC performs evaluation test under the following

conditions:

10 Hz to 58 Hz: 0.075 mm (amplitude)

58 Hz to 500 Hz: 1 G

Vibration direction: X, Y, and Z

Number of sweeps: 10 cycles

Compliance with IEC60068-2-6

Atmosphere Normal machining factory environment (For use in an
environment with relatively high levels of dust, coolant, organic
solutions, and so forth, additional measures are reauired.)

9.11.2.3 I/O signal specifications

Digital input

Number of points 24 points

Common 8 points/common
(6 common terminals)

Rated input voltaae 24 VDC (+10%, -10%)

Rated input current 7 mA (averace)

Polarity Sink tvne

ON voltaae/current 20 VDC or more, 6 mA or more

OFF voltaae/current 8 VDC or less, 1.5 mA or less

Basic module, expansion modules A and B

Digital output

Number of points 16 points

Common 8 points/common
(8 common terminals)

Rated output voltaue 12 VDC to 24 VDC (+20%, -15%)

Rated output current 0.2 A/pt

Polarity Source type

Maximum voltaqe decrease when ON 0.63 V (load current x 1.250)

Maximum leakaqe current when OFF 40 uA

Insulation method Photocouoter insulation

Output protection function Protection against overheat and
overcurrent
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Expansion module C

B-64303EN/01

Expansion module 0

Digital output

Number of points 16 points

Common 4 points/common
Rated output voltage 12 VDC to 24 VDC (+20%, -15%)

Rated output current 2 A/pt (4 A/common)

Polaritv Source type

Maximum voltage 0.18 V (load current x 0.090)
decrease when ON
Maximum leakage current 0.1 mA
when OFF

Insulation method Photocouoler insulation
Output protection function Protection against overheat, overcurrent,

short-clrcu ltlnq. and open load

Analog input

Number of input 4 channels
channels

Analog input range -10 VDC to +10 VDC Voltage input or
(Input resistance: 4.7 MO) current input can be

-20 VDC to +20 mA selected on a

(Input resistance: 2500) channel-by-channel
basis by wirino.

Digital conversion 12 bits (binary), two's complement representation
ranee
Input/output
correspondence Analoq input Diqital output

+10 V +2000

+5 Vor +20 mA +1000

OVorO mA 0

-5 Vor-20 mA -1000
-10 V -2000

Resolution 5 mV or 20 llA
Overall precision Voltage input: ±O.5% (with respect to full scale)

Current input: ± 1.0% (with respect to full scale)

Maximum input ±15 V/±30 mA

voltaqe/current

A-D convers ion time 2 ms or less
Minimum update Ladder scan period of CNC connected
period of digital output

Number of occupied DI = 3 bytes , DO = 2 bytes(NOTE)

input/output points

NOTE
This module has four analog input channels but has only one 12-bit
digital output channel within the occupied input points (3 bytes).
Namely, a channel for conversion is selected dynamically using a
ladder program. Channel switching DO points for selecting a channel
are present in the occupied output points (2 bytes).
(See "Addresses of expansion module D" in Subsection 9.11.6.1,
"Address map'")
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9.11.2.4 Power supply capacity

Module name Power supply voltage Current rating

Basic module 24 VDC ±10% 0.2 A + 7.3 mA x DI
(DI: Number of DI
points in the ON state)

Expansion module A, B Supplied from the basic module 0.1 A + 7.3 mA x DI
(DI: Number of DI
points in the ON state)

Expansion module C Supplied from the basic module 0.1 A
Expansion module D Supplied from the basic module 0.1 A

9.11.2.5 Heat dissipation

The heat dissipation of a module is the sum of "Basic heat dissipation"
in the table below plus the total obtained by multiplying each of "Heat
dissipation per input point" and "Heat dissipation per output point" in
the table below by the number of points that are turned on at the same
time

Basic heat Heat Heat dissipation per
Module name dissipation dissipation per output point (W)

(W) input point (W) IL: Output load current

Basic module 4.8 0.23 0.04+0 .9 x IL2

Expansion module A, B 2.4 0.23 0.04+0.9 x IL2

Expansion module C 2.4 - 0.04+0.1 x IL2

Expansion module D 2.4 - -

9.11.2.6 Weight

Module name Weight (g)

Basic module 420
Expansion module A 400
Expansion module B 380
Expansion module C 440
Expansion module D 400
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9.11.2.7 Applicable wire

Electric wires and ferru le terminals used for connec tion with a terminal

d"d I h ld h th fi 11bl k f thioc 0 IS rno u e s ou ave e 0 owmz imensions:

Electric wire size Ferrule termina l

~.D3 t~D2

- -
I ,

:-- Insulation coverI I
I .-rI
I
I
I I

, ,, ,
I I

: I
I

L L2
I I
I I

! I
I
I, I, I

l.-..-..J.

--.j~D 1 ~

The dimensions indicated below are based on the products of

Weidmulle r Color., Ltd.
Cross JIS VSF JIS IV UL1007 UL1015 Elect ric Overall Length Inner Inner Outer
sec- KIV (mm2

)
wire

length of diameter diameter diam-
tional (mm2

) (AWG) (AWG) L1 (mm) metallic of con- of eter of
area of

sheath
part ductor sheath sheath

electric str ipped L2 (mm) 01 (mm) 02 (mm) 03
wire length (mm)

(mm 2j (mm)

0.5 - - 20 - 10 14 8 1 2.6 3.1
12 16 10

0.75 0.5 - 18 20 10 14 8 1.2 2.8 3.3
12 16 10

1.0 0.75 0.9 - 18 10 14 8 1.4 3 3.5
12 16 10

NOTE
Use a ferrule terminal from the viewpoint of
long-term reliability.
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9.11.3 External View and Dimensions

9.11.3.1 Dimensions (common to the modules)
Unit: mm

70

.j , ~

.1. /

CJ
LD

Tl ..,...

D@
lao 0 0

I BB 2
DO 4
DO
DO 8
DO
D O Q
DO
DO

o
o
§

"-
-

( ) ~ ..... .... )

( ) r····rr:··rr: 0 )

( ) ( )
"7

( ) ( ) r--

C ) ( )

- [L

=
-

I

~
-

\

)
( ) ( )

( ) ( ) "7
t' -

- ( ) ( )
-

F ( ) ( )

LJ
( ) ( )

I
'=.

\

C"J

9.11.3.2 Dimensions in a maximum configuration (one basic module +
three expansion modules)
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9.11.3.3 Component names

Basic module (A03B-0823-C001)

B-64303EN/01

Power state
indication LED

A (See the figure below.)

DO terminal block T1
Label color: Light blu

01 terminal block T3
Label color: Yello

Power input: CP11A

Power branching: CP11B

View from A

01/00 state indication LED

DO terminal block T2
Label color: Yellow green

01 terminal block T4
Label color: Pink

J01A (I/O LINK)

J01 B (I/O LINK)

- 342-
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Expansion module A (A03B-0823-C002)

9.CONNECTION OF I/O Link SLAVE DEVICES

01100 state indication LED
A (See the figure below.)~

.----+-+-~~~-~---

DO terminal block T1
Label color: Light blu

01 terminal block T3
Label color: Yello

c

View from A

DO terminal block T2
Label color: Yellow green

01 terminal block T4
Label color: Pink

JA3 (MPG)

Rotary switch

Connector for expansion module
connection: CA105
(To expansion module 8 at next stage)

Connector for expansion module
connection: CA106
(To basic module at preceding stage)

NOTE
Be sure to connect expansion module A beside the
basic module.
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Expansion module B (A03B-0823-C003)

B-64303EN/01

A (See the figure below.)

<,
DO terminal block T1
Label color: Light blue

01 terminal block T3
Label color: Yellow

View from A

DIlDO state indication LED

o

DO terminal block T2
Label color: Yellow green

01 terminal block T4
Label color: Pink

Rotary switch

Connector for expansion module
connection: CA 105
(To expansion module at next stage )

Connector for expansion module connection:
CA106
(To basic module or expansion module at
preceding stage)
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Expansion module C (A03B-0823-C004)

DO state indication LED (green)

DO alarm indication LED (red)

o

+

~
~

J
5
6

7 Rotary switch

o

A (See the figure below.)

DO terminal block T1
Label color: Light blue

3 ""+
4 ~

5

J
II

7

DO terminal block T2

lLabel color: Yellow green [J

~

2

3 -

View from A

Connector for expansion module
connection: CA105
(To expansion module at next stage)

Connector for expansion module connection:
CA106
(To basic module or expansion module at
preceding stage)
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Expansion module 0 (A03B-0823-C005)

A (See the figure below.)~

Terminal block for analog input
on CH1/CH2
T1
Label color: Yellow

Terminal block for analog
input on CH3/CH4
T2
Label color: Pink

o

View from A

o

B-64303EN/01

Rotary switch
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(To expansion module at next stage)

Connector for expansion module connection :
CA106
(To basic module or expansion module at
preceding stage)
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9.11.4 Installation

9.CONNECTION OF 1/0 Link SLAVE DEVICES

Notes on installation
1) Use a module in a completely sealed cabinet.
2) Be sure to install a module on a vertical plane and allow a

clearance of 100 mm or more above and below the module. Do
not place a device that generates a large amount of heat below
the module.

Mounting holes for screwing
Unit: mm

Front view of the module

~)5 :35

c:
...-< '-'''~ r-,

~"~,:_-=,~,:""

~
,.-;

L.C 1!5 :35
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I~j
, /
i I
I f
, I

LI
§;j/7

: <1

j
f Ii

1 {/ .
!

L
'-i
t'" I· I !

Li
(

1)
2)

Using a DIN rail for mounting
1) Method of mounting

NOTE
Ensure that the locking section is not left lowered.

2) Method of dismounting

l. _ 0)
c ==:J

1) Lower the locking section with a flat-blade screwdriver.
2) Pull the lower part of the module toward you.

NOTE
When dismounting the module , be careful not to
damage the locking section by applying an
excessive force.

- 348 -



B-64303EN/01 9.CONNECTION OF I/O Link SLAVE DEVICES

9. 11.5 Connection

9.11.5.1 Overall connection diagram

J01A

I/O Unit, etc.

Power supply for load

J018

or

Expansion module A

With MPG ;;;ll-::::J---tr-t----.:...:=:.:....:.:::.:..-.J)
3 -----1 16 DO points
S' 1____ Relay, etc .

Expansion module B, C or ~

o ~ Switch, etc. I) 24 01
Without MPG 7' points

CA106

-l Relay, etc.

) 16 DO points

CD

CP11A 3

I
S' -l Relay, etc.Basic module ~ I\)

0-

CP118
5"

Switch, etc. Io -l7' w )2401
points

CA105 Switch, etc.

CNC

I/O Link
J01A

MPG

Inter-module
cable A

-l Relay, etc.

I) 16 DOpoints

CD

Inter-module cable 3
A

S'
Relay, etc.Expansion module B, C, a

CA106 0-
or 0 5"

1)2401
o Switch, etc.

Without MPG
7'

Switch, etc.
points

Inter-module
cable A -l

Expansion module B, C, CD

3 Relay, etc.

I) 16 DO points
or 0 S'

CA106 Without MPG
~ Relay, etc.0-
5"
o

I )24DI

7' Switch, etc.

Switch, etc. points

124 VOC power supply 1---

NOTE
Expansion module C does not have DI points.
With expansion module D, only the terminal
blocks for analoq input, T1 and T2, are available.
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9.11.5.2 Power connection

8-64303EN/01

Supply power to the basic module from the CNC or an external 24
VDC regulated power supply.

Basic module Connected for input
24 VDC power supply

CP11-'): .

U ![or Input Regulated

JA3 - power supply 24
A2 A1

OV
VDC ± 10%

83 82 -81
Tyco Electronics AMP

1-178288-3 (housing)
OV Make a selection matching

1-175218-5 (contact)
the power supply used.

CP11B
For branch output

--.-
Key arrangement

Recommended cable (for using external power): A02B-0124-K830
(5 m long, with an M3 terminal on the 24 V power supply side)

The 24 VDC input to CPIIA (AI, A2) can be output from CPIIB (BI,
B2) for branching. CPIIB (BI, B2) is connected as shown below. In
this case, the external 24 VDC power supply needs to provide CP I IA
(A I, A2) with a current which is equal to the sum of the current
consumed by the control unit and the current used via CPllB (BI,
B2).

Basic module

CP11A
For input

A~ A2 A1 Externa l device

OV

82 -81 ]
Connected for branching r83

OV (
CP11B

For branching Tyco Electronics AMP
Make a selection match ing

2-178288-3 (housing)
-.--- 1-175218-5 (contact)

the external device.

Key arrangem ent

The maximum DC output supplied by the CP I IB is 2 A.

NOTE
1 Ensure that +24 V is supplied either when or before the

power to the CNC is turned on, and that +24 V is removed
either when or after the power to the CNC is turned off.

2 When turning off the power to the CNC control unit, be sure
to turn off the power to the terminal type I/O module and
other slave I/O units connected via the I/O Link as well.
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9.11.5.3 Signal assignment on terminal blocks

Basic module, expansion modules A and B

Label indication

V

1

7

aecoor: c ow green

I DOCOMO

2 Yn+O.1

3 OV-O

4 Yn+O .3

5 Yn+O.5

6 OV-O

7 Yn+O.7

8 DOCOM1

9 Yn + 1.l

10 OV-I

II Yn+1.3

12 Yn+1. 5

13 OV-1

14 Yn +1. 7

Label indication T2 (L b I I Y 11

V

o

6

a e co or: Igi t ue

I DOCOMO

2 Yn +O.O

3 OV-O

4 Yn+O.2

5 Yn+OA

6 OV-O

7 Yn +O.6

8 DOCOM1

9 Yn + l.O

10 OV-1

11 Yn+ 1.2

12 Yn +1. 4

13 OV-1

14 Yn+ 1.6

• Assignment of signals for output
TI (L b 1 I L" h bl

I DICOM

2 Xm+O.O

3 Xm+O.2

4 Xm+OA

5 Xm+O.6

6 DICOM

7 Xm+1.0

8 Xm+1.2

9 Xm+1.4

10 Xm +1. 6

II DI COM

12 Xm+2.0

13 Xm+2.2

14 Xm+2.4

15 Xm+2.6

I DI COM

2 Xm+O.1

3 Xm+O.3

4 Xm+O.5

5 Xm+O .7

6 DICOM

7 Xm +1.l

8 Xm +1. 3

9 Xm+1 .5

10 X m+1.7

II DI COM

12 Xm +2 .1

13 Xm+2 .3

14 Xm +2.5

15 Xm+2 .7

· Assignment of signals for input
T3 (Label color' Yellow) Label indication

C

o
2

4

6

C

o
2

4

6

C

o
2

4

6

T4 (Label color' Pink) Label indication

C

1

3

5

7

C

1

3

5

7

C

1

3

5

7

· Terminal block specification
Terminal block name Terminal block specification on cable side Remarks

T1 Weidmuller BLZF3.5/14F Each of terminal blocks T1 and T2 has
T2 a different color assigned by the label

attached to the main unit.
T3 Weidmuller BLZF3.5/15F Each of terminal blocks T3 and T4 has
T4 a different color assigned by the label

attached to the main unit.

NOTE
The terminal blocks on the cable side are shipped with the terminal type 110 module.
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Expansion module C

7

a e co or: tgt t ue

I DOCOMO

2 Yn+O.O

3 OY-O

4 Yn+O.1

5 Yn+0.2

6 OY-O

7 Yn+0 .3

8 DOCOM1

9 Yn+O.4

10 OY-I

II Yn+O.5

12 Yn+0.6

13 OY-l

14 Yn+0.7

M Assignment of signals for output
TI (L b I I L' h bl ) Label indicat ion

Y

o

7

3

Y

4

een) Label indication

Y

o

a e co or: e ow g

1 DOCOM2

2 Yn+I.O

3 OY-2

4 Yn+l.l

5 Yn+I.2

6 OY-2

7 Yn+I.3

8

9 DOCOM3

10 Yn+I.4

II OY-3

12 Yn+I.5

13 Yn+I.6

14 OY-3

15 Yn+I.7

T2 (L b I I Y II

M Terminal block specification
Terminal block name Terminal block specification on cable side

T1 Weidmuller BLZF3.5/14F
T2 Weidmuller BLZF3.5/15F

NOTE
The terminal blocks on the cable side are shipped with
the terminal type I/O module.
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Expansion module D

9.CONNECTION OF I/O Link SLAVE DEVICES

• Assignment of signals for analog input
T l (Label color Yellow)

1 JMP O

2 INPO

3 INMO

4 COM O

5 FGOI

6 FGOO

7

8 JMPI

9 lNPI

10 lNMl

11 COMI

12 FGII

13 FGI O

14

T2 (Label color' Pink)

1 JMP 2

2 INP2

3 INM2

4 COM2

5 FG2 1

6 FG20

7

8 JMP 3

9 lNP3

10 INM3

11 COM3

12 FG31

13 FG30

14

15

• Terminal block specification

Label indication

J

+

F

F

J

+

F

F

Label indication

J

+

F

F

J

+

F

F

Terminal block name Terminal block specification on cable side

T1 Weidmuller BLZF3.5/14F
T2 Weidm uller BLZF3.5/15F

NOTE
The terminal blocks on the cable side are shipped with
the terminal type I/O module.
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9.11.5.4 01100 connection

OV

24V

OV

r----=Address number

t r-Bit number

Xm+O.O

OJ Input circuit

@]:Control circuit

J-~.-;>--lReceiver

Input pin

OV

Inside module

I
I
I
I
I
I
I_ _ _ _ _ __ _ ___________________ _ _ _ _ _ _ _ _ _____ _ J

Switch, etc.

Basic module, expansion modules A and B
01 connection

Indication on terminal I
block label Terminal

-.....Je(minal block and pin No.
~ • name

,.----c O T3-1 - DICOM --------,
~----CO T3-6 - DICOM --------i
¢-----C O T3-11 - DICOM ------.-j
¢-----C O T4-1 - DICOM --------i
~----CO T4-6 - DICOM --....,....------Q
o-----C O T4·11 - DICOM ------.-j

I
- 0 O T3-2 - Xm+O.O
-1 O T4-2 - Xm+0.1
---2 O T3-3 - Xm+0.2
---3 O T4-3 - Xm+0.3
-4 O T3-4 - Xm+OA
-5 O T4-4 - Xm+0.5 --nn---¢
-- 6 O T3-5 - Xm+0.6 --nfl---i
-7 O T4-5 - Xm+0.7

I
6-.../"---0 0T3-7 -Xm+1.0
6-""/"---1 0T4-7
6-----"---2 0T3-8 -Xm+1 .1

'---3 0T4-8
---4 0T3-9 __Xm+1.2

"'---5 0T4-9 - -.....rn----¢
"'---6 O T3_10 _ Xm+1.3 ---rn--.....¢
-7O T4-10 --Xm+1 4I .
- 0 0 13-12 -- Xm+2.0
--1 0T4-12-
- 2 O T3-13 -Xm+2.1
- 3 O T4-13 - --nn---i
_ 4 O T3-14 _Xm+2.2

- 5 O T4-14 -Xm+2.3 --nfl---i
-6 0T3·15-
-7 O T4-15 --Xm+2A II----¢

-----------------------t -----------------------24V---
Control power I:;J.-.A
+ r-- 24VIN~OA1......;;~----o'V--r--I--~-;.---------O

-L CP11 2A I_1- OVIN O A2 EXPANSION

• (Connected to expansion module)

Ex- ····24VOUT •...t:.... O B1 0
tern.al CP11
device

.. .' OVOUT ......·..O B2- - - - - - ...

NOTE
The circuitry enclosed in the dashed rectangle shown above is mounted on the basic module
only. In the case of an expansion module, 24 V for DICOM is supplied via the extension cable
from the basic module or the expansion module at the preceding stage.
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[Q] :Output circuit

~Address number

t r Bit number

Yn+O.O

OV-O
or

OV-1

DOCOMO
or

DOCOM1

Output pin

Termi nal

~-- Inside module

~inal blO;k and pin No. name

,--------V O T1-1 - DOCOMO -----,

e-------- V O T2-1-- DOCOMO -----¢

o O T1-2 - Yn+O.O

1 O T2-2 - Yn+0.1

2 O T1-4 - Yn+O.2

3 OT2-4 - Yn+0.3

4 O T1-5-- Yn+OA

5 O T2-5 - Yn+O.5

6 O T1-7 - Yn+O.6

7 O T2-7 - Yn+0.7

'-----c>---- G O T1-3 OV-O --oQ

0----- G O T2-3 OV-O --oQ

O-----G O T1-6 OV-O --oQ

'----- G O T2-6 OV-O --...
I

r--------- V O T1-8 -- DOCOM1 -----,

~-------V O T2-8 -- DOCOM1 -----¢

o O T1-9 - Yn+1.0

O T2-9 - Yn+1.1

2 O T1-11 -- Yn+1.2

3 O T2-11 - Yn+1.3

4 OT1-12 -- Yn+1A

5 O T2-12 - Yn+1.5

6 O T1-14 - Yn+1.6

7 O T2-14 - Yn+1.7

L.-----6---- G O T1-10 -- OV-1

Q--- G O T2-10 - OV-1

0---- G O T1-13 - OV-1

'---- G O T2-13 -- OV-1

Indication on terminal
block label

+

+

[g :Load

Regulated power

supply for load

Regulated power

supply for load

DO connection

NOTE
Be sure to connect the 0 V signal from the regulated
power supply for load to the 0 V terminal (with label
indication "G") of the module. Otherwise, a load error can
occur.
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Expansion module C

B-64303EN/01

Indication on
terminal block (abe I

Inside modu le

Terminal

name

Y O T1-1 DOCOMO

o O T1-2 Yn+O.O

1 O T1-4 Yn+O.1

2 O T1-5 Yn+O.2

3 0 T1-7 Yn+O.3

G O T1-3 OY-O

G O T1-6 OY-O
•

~Address number

1 r Bit number

Yn+O.O

[Q] : Output circuit

DOCOMn (l----"'T"'"---,

Output pin

OY-n

n: 0 to 3

NOTE
Be sure to connect the 0 V signal from the regulated
power supply for load to the 0 V terminal (with label
indication "G") of the module. Otherwise, a load error can
occur.
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Expansion module D
In the example of connection below, CH1 is used for voltage input,
CH3 is used for current input, and CH2 and CH4 are not used.

NOTE 4

Label indication I Insi2l\iOiibdule
T Ann in:.1

vOltag~ c~ ~Terminal block No. - JMPOFor

GND

Voltage source +1--++'

NOTE 2

For current input

Current source +

GND

/

Internal
circuit

NOTE 4
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NOTE
1 When JMPn and INPn (n=O, 1, 2, 3) are connected with each other, the

channel becomes a current input channel.
2 For the connection cable, use a shielded twisted pair.
3 In the figure above, the shield is connected to FGnl for grounding to FGnO.

However, the shield may be directly connected to frame ground by using a
cable clamp without using FGnl and FGnO.

4 When a voltage source (current source) has a GND terminal as shown above,
connect COMn to the terminal. When no GND terminal is provided, connect
INMn and COMn with each other on the analog input module as indicated by
the dotted line. COMn of each channel is connected to the common analog
ground inside the module.

9.11.5.5 Manual pulse generator connection

Up to three manual pulse generators can be connected to expansion
module A. The method of manual pulse generator connection is the
same as for the connector panel I/O module. For details, see
Subsection 9.2.15 and Subsection 9.2.16.
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9.11.5.6 Inter-module connection

The same inter-module connection method is applied to between the
basic module and an expansion module and between expansion
modules. For inter-module connection, connect a 52-pin flat cable
connector to the expansion connectors CA 105 and CA I06 pro vided
on each module as shown below. At this time, connect all 52 pins,
paying attention to the connector orientation.

Inter-module
cable A

Inter-module
cable A

Inter-module
cable A

DCA106

Expansion module
S , C , or D

Expansion module
S, C, or D

r;;:- - - 

I'"
I "-
I " CA105 I I
I" I I
I ~-- - -- 1 1

I I I
I I I

: Basic module : : Expansion module
I I I A , S , C , or D

: --I:: I- -

I I II I , ;
I II I

I I iii I iiI I ill i I.
I I I II I I I I I I I I I I '; ra::.::~; ~;-G,, : I II : I I I I I I I I i I

~.=~~J ::',~J:~·lJ :~ ,=--=-=~J:~lJL ~~J~·lJ l ~~J 2:.:J
<Cross sectional view>

Method of detaching a connected cable

When detaching a connected cable from a module , release the lock by
pushing the latch of the connector on the cable side in the arrow
directions shown at the left.
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9.11.5.7 Cable connection to a terminal block

B-64303EN/01

(1) Insert a flat-blade screwdriver with a tip width of about 2.5 mm
into a clamp of a terminal block to open the fixing bracket.

Screwdriver

Cla mp

Recommended screwdriver
Weidmuller
Product number: SDI 0.4X2.5X80

(2) Insert a cable with a ferrule terminal.

(3) Extract the screwdriver from the clamp to complete cabling.

NOTE
Do not pry the screwdriver in a clamp. Otherwise, the
terminal block can be damaqed.
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9.11.5.8 Detaching a terminal block

A terminal block can be detached from the main module by loosening
the mounting screws at the both ends of the terminal block.

Mounting screw

Terminal block

Mounting screw

Tightening torque for the mounting screw : 0.4 Nm maximum
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9. 11.6 Settings

9.11.6.1 Address map

Address Module, etc.

Xm

Xm+1 Basic module 01

Xm+2

Xm+3

Xm+4 Expansion module 1 01

Xm+5

Xm+6

Xm+7 Expansion module 2 01

Xm+8

Xm+9

Xm+10 Expansion module 3 01

Xm+11

Xm+12 1st MPG (Expansion module 1)

Xm+13 2nd MPG (Expansion module 1)

Xm+14 3rd MPG (Expansion module 1)

Xm+15 DO alarm detection

(This address is not used with

expansion module C.)

B-64303EN/01

Address Module

Yn Basic module DO

Yn+1

Yn+2 Expansion module 1

Yn+3 DO

Yn+4 Expansion module 2

Yn+5 DO

Yn+6 Expansion module 3

Yn+7 DO

Basically, the module is allocated a group of DI addresses (16 bytes)
and a group of DO addresses (8 bytes). Add or remove up to three
expansion modules by hardware as required. The reason is explained
below.
The MPG interface (MPG counter) occupies a DI space from Xm+12
to Xm+14. These addresses are fixed regardless of whether expansion
module 2 or 3 is used, and Xm+12 to Xm+l4 must be allocated as a
DI work area to enable the use of the MPG. Therefore, when using an
MPG with the i series, allocate DI addresses in units of l6-byte groups.
The CNC directly processes the value of the MPG counter. So, ensure
that the ladder does not use this area.
DI address Xm+l5 is used to detect an overheating alarm issued for a
cause such as overcurrent of the IC used for a DO driver. (For details,
see Subsection 9.11.6.2 , "DO alarm detection".) Address Xm+l5 is
fixed regardless of whether expansion module 2 or 3 is used. This
address must be allocated as a work area before this address can be
used. When using this area, therefore, allocate DI addresses in units of
16-byte groups.
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Addresses of expansion module C
Expansion module C is a module with 16 points for output only but
can be allocated in any space of expansion module 1, 2, or 3. With this
module, DO alarm information (2 bytes/module, with DO alarm
information provided for each DO point), which is described later, is
allocated to the D1 area. For the relationship between DO bits and DO
alarm information , see "Expansion module CIt in Subsection 9.11.6.2.

Addresses of expansion module D
<Digital output>

Expansion module D has four analog input channels and has only one
12-bit digital output channel in the 3-byte DI area. The D1 format is as
indicated below. The digital output addresses start at the first
even-numbered address in the 3-byte area. (See the next page.)

Address in expansion
module D

Xm (even address)

Xm+1 (odd address)

DOO to D11 represent 12-bit digital output data (represented as a
complement). DOO corresponds to the weight of 2°, and Dl1
corresponds to the weight of _2 11

. This means that DII corresponds to
the sign bit of a two's complement.
CRA and CRB select a converted data channel. This means that when
the two bytes above are read by a ladder program, A-D converted data
on an input channel selected by CRA and CHB is read as DII to DOO.

<Channel selection>
When expansion module D is used, which of the four channels is to be
output to the D1 area of the module needs to be selected by a ladder
program. The channel switching DO points, CRA and CRB, are
mapped to the DO area of the module as indicated below. The symbol
x represents an unused bit, and an unused bit may be set to either I or
O.

Address in expansion
module D

Yn
Yn+1

5 4 2

CRA and CRB select a channel as indicated in the table below. The
A-D converted data of a selected channel and the selected channel
data are written to the D1 area

CHB CHA Channel selected

0 0 Channel 1

0 1 Channel 2

1 0 Channel 3

1 1 Channel 4
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<Address>

B-64303EN/01

Undefined
007 I 006 I 005 I 004 I 003 I 002 I 001 I 000
o I 0 I CHB I CHA I 011 I 010 I 009 I 008

007 I 006 I 005 I 004 I 003 I 002 I 001 I 000
0 I 0 I CHB I CHA I 011 I 010 1009 I 008

Undefined

Undefined
007 I 006 I 005 I 004 I 003 I 002 I 001 I 000

0 I o I CHB I CHA I 011 I 010 I 009 I 008

Be sure to allocate the start address in the DJ area of the basic module
including expansion module D at an even-numbered address. When
the start address is allocated in this way, the digital output address of
expansion module D is as indicated below, depending on the
allocation area.

· When expansion module D is allocated as expansion module I (Xm
represents an allocation start address.)

Address in the module 7 6 5 4 3 2 0
Xm+3 (odd address)
Xm+4 (even address)
Xm+5 (odd address)

• When expansion module D is allocated as expansion module 2 (Xm
represents an allocation start address.)

Address in the module 7 6 5 4 3 2 0
Xm+6 (even address)
Xm+7 (odd address)
Xm+8 (even address)

• When expansion module D is allocated as expansion module 3 (Xm
represents an allocation start address.)

Address in the module 7 6 5 4 3 2 0
Xm+9 (odd address)

Xm+10 (even address)
Xm+11 (odd address)

NOTE
When referencing a 2-byte digital output address
with a ladder program, be sure to read from the
address in units of 16-bit words.
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9. 11.6.2 DO alarm detection

Basic module, expansion modules A and B
The DO driver has a function for detecting a load overcurrent and its
temperature. If an accident such as the connecting of the cable to
ground causes an abnormal increase in the load current or in the DO
driver temperature, a protection circuit, which is provided for each DO
driver (1 byte) , is activated and keeps the l-byte DO signal in the OFF
state until the cause of the problem is eliminated. Even in this case, the
CNC and I/O module continue operation with no alarm issued.
However, the DI address (Xm+ 15) identifies the DO driver that has
detected the alarm. The table below indicates the correspondence
between the DI address (Xm+l5) bits and the DO addresses.
Bit value "I" of the DI address (Xm+ 15) indicates that the
corresponding DO driver has detected an alarm. If a DO alarm is
issued, troubleshooting and recovery can be enhanced by checking the
contents of the Xm+l5 area with the DGN screen of the CNC or by
performing Xm+15 alarm processing in advance with the ladder.

Alarm detection
DO address Location

address and bit

Xm+15.0 Yn+O Basic module
Xm+15.1 Yn+1 Basic module
Xm+15.2 Yn+2 Expansion module 1
Xm+15.3 Yn+3 Expansion module 1
Xm+15.4 Yn+4 Expansion module 2
Xm+15.5 Yn+5 Expansion module 2
Xm+15.6 Yn+6 Expansion module 3
Xm+15.7 Yn+7 Expansion module 3

NOTE
DO alarm information of expansion module C is not
written to Xm+15. See the next item.
Expansion module D does not have this function.

Expansion module C
The DO driver of expansion module C has not only the overheat
protection function (overcurrent detection and temperature detection)
as available with the basic module and expansion modules A and B
but also an overvoltage protection function and disconnection
detection function , and a DO bit is allocated to each protection circuit.
When any of these functions is activated, the bit corresponding to the
LED "ALARM" of the module is turned on. The CNC continues
operation with no alarm issued. However, the DI address area
identifies which DO driver has detected an alarm. The next page
indicates the correspondence between the DI address bits and the DO
address bits.
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DO alarm bit addresses when expansion module C is allocated as
expansion modules 1 to 3 (0: No DO alarm issued, 1: DO alarm
issued). *=Don't care

Bit
Address 7 6 5 4 3 2 1 0 Module
Xm+3 Bit 7 of Bit6 of Bit 5 of Bit 4 of Bit3 of Bit 2 of Bit 1 of Bit0 of

- --._--- Yn+2 Yn+2 Yn+2 Yn+2 Yn+2 Yn+2 Yn+2 Yn+2 DO alarmon._._._-_.-...__......__..._...- _...._.._... ..............._ .........- --- -- _ .._ ._ - ._..._.....__.._...-
Xm+4 Bit 7 of Bit 6 of Bit 5 of Bit 4 of Bit3 of Bit 2 of Bit 1 of Bit0 of expansion module

Yn+3 Yn+3 Yn+3 Yn+3 Yn+3 Yn+3 Yn+3 Yn+3 1..................__.......... ........" .. _........................ .... ........ ...._- -_.._- ....,................... . .............. ........._- • • • •• • m ....." _ • • _.· _ • • M..... _ ........................ M.... _ _ . _ .. _._ •• ______ • •• ..........._....." ... ........... ..........................................

Xm+5 * * * * * * * *
Xm+6 Bit 7 of Bit6 of Bit 5 of Bit 4 of Bit3 of Bit2 of Bit 1 of Bit 0 of

Yn+4 Yn+4 Yn+4 Yn+4 Yn+4 Yn+4 Yn+4 Yn+4 DO alarmon_._- ._-- --_ ._-- ..__.....__.._... ._...._......_ ..._._---,- .......__.__ .......•••_.. ..__.................-
Xm+7 Bit 7 of Bit 6 of Bit5 of Bit 4 of Bit3 of Bit 2 of Bit 1 of Bit 0 of expansion module

Yn+5 Yn+5 Yn+5 Yn+5 Yn+5 Yn+5 Yn+5 Yn+5 2......... ---_.__........._- _. ._.__....._....._.._- - -_._._. _ ........_ ..._. - _...._..._--_.........-
Xm+8 * * * * * * * *
Xm+9 Bit 7 of Bit6 of Bit 5 of Bit 4 of Bit 3 of Bit 2 of Bit 1 of Bit 0 of

- _ .__....... ... Yn+6 Yn+6 Yn+6 Yn+6 Yn+6 Yn+6 Yn+6 Yn+6 DO alarmon.......... .. ..- ....~ . ................ • . .. .. .. Mm • • • ... .............................. ........

Xm+10 Bit 7 of Bit6 of Bit 5 of Bit 4 of Bit 3 of Bit 2 of Bit 1 of Bit 0 of expansion module
Yn+7 Yn+7 Yn+7 Yn+7 Yn+7 Yn+7 Yn+7 Yn+7 3... ........._-_.........- ...._....-......- --_.- --_.....__......__.._ ....._- .. - .........._ ... -- - _...- ._...._...._...................-

Xm+11 * * * * * * * *

How to view the table above
DO alarm data assigned to bit 5 of address Yn+3 is written to bit 5 of
Xm+4.

NOTE
1 DO alarm information on expansion module C is

written not to Xm+15 but to the address indicated
above.

2 Xm+5, Xm+8, and Xm+11 cannot be used with
expansion module C.

3 Even when expansion module A or B is allocated
as expansion module 1 or 2, address space is not
shifted.

The DO driver with the DI address bit set to 1 has detecte d an alarm.
If a DO alarm is issued, troubleshooting and recovery can be enhanced
by checking the contents of the DI area with the DGN screen of the
CNC or by performing DI alarm processing in advance with the
ladder.
If a protection function is activated, tum off the DO power and system
power then correct the cause that has activate d the protection function.

The table below indicates the DO output state and alarm bit state set
when each protec tion function is activated.
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State when each protection function is activated
State PMC output Module DO

output

Normal operation 0 OFF

1
Overheat protection 0
function operation 1

Overvoltage protection 0
function 0 eration 1

Disconnection 0
detection 1

DO state
indication

LED reen

Turned off

Turned off

Turned off

Turned off
Turned off

Turned off

DO alarm
LED (red)

Turned off

Turned off

Turned off
==+::

DO alarm information
allocated to DI area

o
o
o

NOTE
If the overheat protection function or overvoltage
protection function among the protection functions
above is activated, the DO bit is kept OFF until the
cause is eliminated. When the cause is eliminated,
the DO bit is set to ON without restarting the
system.

NOTE
Disconnection detection is performed by monitoring,
with an output element in the module, the current
flowing through a load when DO output is ON.
When the detected current value is about 100 mA
or less, disconnection detection is assumed. So,
when a device (such as an LED) with a small load
current is connected, the DO alarm state results,
assuming disconnection detection. Unlike the other
protection functions, however, this function does not
turn off DO output. If a connection is reactivated
after the state of disconnection is once set,
disconnection detection is canceled without
restartinq the system.
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9.11.6.3 Setting the rotary switch

By changing the setting (rotary switch) for the expansion modules,
connections can be made by omitting some expansion modules as
shown below.

Expansion module 1 is
omitted . '

Expansion module 2 is
omitted.

Expansion modules 1 and 2 are
omitted .

Method of setting (control and method of setting the control)
As shown below, the control (rotary switch) is located on an
expansion module. To change the setting, turn the switch with a
flat-bladed screwdriver with a tip width of about 2.5 mm.

- - _ .. - E ....,...~....':-. - -

Standard setting

. hh th fillfthac setting positron 0 e rotary switc as e 0 owing meamng:
Setting Actual

Meaning of setting
position indication

0 0 This is the standard setting . The rotary switch is
factory-set to this position . This setting is used
when no expansion module is omitted.

1 - Set the rotary switch on an expansion module to
this position when the preceding expansion module
is omitted.

E h
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Setting Actual
Meaning of setting

position indication

2 2 Set the rotary switch on an expansion module to
this position when the preceding two expansion
modules are omitted.

3 - This settinq is prohibited.
4-F 4 , -, 6,-, 4,8, or C has the same effect as O.

8, -, A,-, 5,9, or 0 has the same effect as 1.
C, -, E,-, 6, A, or E has the same effect as 2.

7, B, or F has the same effect as 3. (This setting,

however, is prohibited.)

(When expansion module 1 is omitted)
On expansion module 2, set the rotary
switch to setting position 1. On expan
sion module 3, keep the rotary switch
set to setting position O.

(When expansion module 2 is omitted)
On expansion module 3, set the rotary
switch to sett ing position 1. On expan
sion module 1, keep the rotary switch
set to sett ing position O.

(When expansion modules 1 and 2
are omitted)
On expansion module 3, set the rotary
switch to sett ing position 2.

NOTE
Expansion module A (A03B-0823-C002, with a
manual pulse generator interface) is always
mounted at the location of expansion module 1, so
that its settinq need not be chanced.

- 369-



9.CONNECTION OF I/O Link SLAVE DEVICES B-64303EN/01

9.11.7 Others

9.11.7.1 Method of common pin expansion
Additional common pins can be provided by mounting (screwing) a
commercially available terminal block on the top cover of an
expansion module.

( )

~ ~
J
~

D @J D @] 1D O 0 100
D O DO ..
DO 2 3 0 0 ..
D O .- 500 ~
D O D O JD O 8 1DD
D O D O ,
D O 0 10 0
DO D O -
D O 2 3 0 0 ..
D O .. 5 0 0 ~
DO D O J

~
8

1~T4
O@] D@] "'i
DO 0 100 ..

~

D O 2 30 0 ..
D O .. D O ~
DO 8 1 0 0 ..I

D O D O 2
~,

D O 0 10 0
,;~D O l! 30 0

D O .- 500
DO e 1 0 0 ..I

D O DO .,
DO 0 10 0 ..
DO 2 3 0 0 ..
DO .. 5 0 0 *. I

~Q: 8 "1~:J:
....

. ~

k @, 0'I

~
~ --5>J

""=l=
'--

[

1..1:::.. .._ _ ,....... .._" - ,..v

o
o

o
o

(

(

L~ )
c-o

)

~----)

)

(

Commercial te rminal block

. I bl k. IfExamp es 0 commercia termma oc s
Manufacturer Model Maximum number of poles

WAGO 869 series 12
Weidmuller ZDUB2 .5 series 10

OSADA TWM10B series 14

For details of the terminal blocks , contact the respective
manufacturers.
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Mounting dimensions of a commercial terminal block

Unit: nun

5

38

Tl
; D ~

i DO 0
I D O
' D OI.D O

j§§
j 0

1

1. B
o
o

. - @l 8

CD

1:'-\
rr--t---------~$=f----'

6 . 2

NOTE
To fasten a terminal block, use M3 tap screws not
longer than 10 mm.

- 37 1 -



9.CONNECTION OF 1/0 Link SLAVE DEVICES

9.11.7.2 DO signal reaction to a system alarm

B-64303EN/01

If a system alarm is issued in a CNC using the terminal type I/O
module, or if an alarm is issued in I/O Link communication between
the CNC and terminal type I/O module, all the DO signals of the
terminal type I/O module are turned off. Therefore, due care must be
taken when setting up the machine sequence. Moreover, the same
phenomenon occurs if the power to the CNC or the termi nal type I/O
module is turned off.

9.11.7.3 Parallel DO (output signal) connection

Basic module, expansion modules A and B
With the basic module and expansion modules A and B, a DO load
current two times larger can be obtained by connecting DO points in
parallel and exercising ON/OFF contro l at the same time in the
sequence as shown below. Namely, the maximum load current per DO
point is 200 rnA, but 400 rnA can be obtained by connecting two DO
points in parallel and turn ing on the two DO points at the same time.
In this case, however , the leakage current is also doubled up to 40 IlA
when the DO points are turn ed off.
Note that the bits that can be set to ON/OFF at the same time must
belong to the same address. (For example, bits at address Yn+3 may
be set to ON/OFF at the same time.)

Term inal type I/O module

DOCOM
- -

r~

I I I
+24V OV

+24 stabilized power
supply

I~ I
----.' '''\

\ I Load
DV

\' ---"'" ""'-~.

~ r
I

DV

I

Tov

NOTE
Expansion module C does not allow parallel DO
connection.
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9.12 CONNECTION OF THE I/O LINK-AS-i CONVERTER

9.12.1 Overview

The FANUC I/O Link-AS-i converter unit (hereinafter referred to as
the AS-i converter) is a stand-alone unit that converts I/O Link data to
the Actuator Sensor Interface (hereinafter referred to as the AS-i),
which is an I/O-level open network.

9.12.1.1 Features

The AS-i converter converts the AS-i to the I/O Link so that the
DI/DO signals of an AS-i slave module can be used by the PMC of a
CNC that has the I/O Link

CNC

I/O LINK I/O Unit

r--

AS-i power supply

(commercially avai lable)
I/O Link I/O Link- AS- i--- AS-i

converter unit
I I Ir--

AS-i slave AS-i slave AS-i slave

,Ir (commercially (commercially (commercially

available ) available) available )

9.12.1.2 AS-i versions and ordering information

'1 bl V 2 0 d V 2 1fth AS'Two maior versions 0 e - 1 are avar a e: er. an er.
AS-i version Ver.2.0 Ver.2.1

Maximum number 124 input points/124 output 248 input points/186 output
of I/O points points points

Maximum number 31 (standard slave) 62 (NB slave)
of slaves

Caution) When standard
slaves such as analog slaves
are used, the maximum number
of slaves is 31.

Maximum cable 100 m 100 m
length

Cycle time 5 ms/31 units 10 ms/62 units
Analog The user needs to make a data Input/output can be performed

input/output control sequence. easilv with a command .
Ordering A03B-0817-C001 A03B-0817 -C002

information of the
AS-i converter

- 373 -



9.CONNECTION OF I/O Link SLAVE DEVICES

9.12. 1.3 Applicable CNC

B-64303EN/01

I

The AS-i converter can be used when any of the following CNCs is
used as the master of the I/O Link.

Series Oi/15i/16i/8i/30i/3Ii/2i/Power Mate i-D/H

NOTE
Note that when the AS-i converter is used, a large
number of I/O points are occupied on the I/O Link
side as described in Subsection 9.12.1.4.

9.12. 1.4 Specification of the I/O Link side

ForVer.2.0 ForVer.2.1
A03B-0817-C001 A03B-0817·C002

Number of 256 input points/256 output points 512 input points/512 output points
occupied

points Note) Two successive groups are
occupied.

9.12.1.5 Support for AS-i profiles

ForVer.2.0 ForVer.2.1
A03B·0817·C001 A03B-0817-C002

Master profile Equivalent to M1 Equivalent to M1e

Analog profile 7.117.2 7.317.4

Note) The user needs to make
a data control sequence.

9.12.2 Specifications

9.12.2.1 Specifications of the AS-i converter

Power supply
nput power supply: 24 VDC (±1O%)

ForVer.2.0 ForVer.2.1
A03B·0817-C001 A03B·0817-C002

Power supplv capaciw 100 mA 120 mA

Heat dissipation 2.4 W 2.9W

Weight
ForVer.2.0 ForVer.2.1

A03B-0817-C001 A03B·0817·C002

350 q 370 q
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9.12.2.2 Installation conditions

Ambient Operation : O°C to 55°C
temperature Storage and transportation: -20°C to 60°C

for the
module

Temperature 1.1°C/minute maximum
change

Humidity Normal condition: 75% (relative humidity)
Short term (within one month): 95% (relative humidity)

Vibration Operation: 0.5 G or less
Non-operation: 1.0 G or less

FANUC performs evaluation test under the following

conditions:

10 Hz to 58 Hz: 0.075 mm (ampl itude)

58 Hz to 500 Hz: 1 G

Vibration direction : X, Y, and Z

Number of sweeps: 10 cycles

Compliance with IEC60068-2-6
Atmosphere Normal machining factory environment (For use in an

environment with relatively high levels of dust , coolant,
organic solutions , and so forth, additional measures are
recuired .)

9.12.2.3 Dimensions and connector layout

Unit: nun
150

!(§)I5!J ~ @

[ ___________ 1 ~~
::::::=

~~~~~~~~~~~~~~ ~r~~ N
N-

~
::~~i -
Uli

~~0 .--

r-- 01_ - - IIFiI
..J CP1 J[ 1A Jd1B
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9.12.2.4 Installation

Notes on installation

B-64303EN/01

Mounting hole for screwing

(1) Use the unit in a completely sealed cabinet.
(2) Be sure to install the unit on a vertical plane and allow a clearance
of 100 mm or more above and below the unit. Do not place a device
that generates a large amount of heat below the unit.

2-M4

Front view of the unit

Unit: mm

NOTE
1 A screwdriver is inserted slantly to mount and dismount the unit, so that a

sufficient maintenance space is required on both sides of the unit. When the
front face of an adjacent unit is flush with the front face of the unit or is
recessed, provide a clearance of about 20 mm from the adjacent unit. When the
front face of an adjacent unit is more projected toward you than the front face of
the unit, provide a clearance of about 70 mm from the adjacent unit.

2 When the unit is to be installed near a side plane of the cabinet, provide a
clearance of about 70 mm between the unit and the side plane of the cabinet.
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o

II View from top II

o
Unit: mm
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Using a DIN rail for mounting
Method of mounting

B-64303EN/01

DIN rail

1. Place the hook of the unit onto the top of the DIN rail.
2. Push the unit until it clicks into place.

Method of dismounting

.~~~~~~[~~:~:~::~\=
V DIN rail

0

[
o ~~~~~~~~~~~~~~~~
= 0 =-r: 1. -H'"le- t

1. Lower the locking section with a flat-blade screwdriver.
2. Pull the lower part of the unit toward you.

NOTE
When dismounting the unit, be careful not to
damage the locking section by applying an
excessive force. When mounting and dismounting
the unit, hold the unit by its top and bottom
surfaces. Avoid applying force to the sides (where
slits are provided).
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9. 12.3 Connection

9.12.3.1 Overall connection diagram

CNC

AS-i slave

1/0 Unit, etc.

AS-i cable

FANUC 1/0 Link

AS-i slave

JD1A

I AS-i converter I
JD1B

CP1 Terminal block

AS-i power supply

CP1

1/0 Link >>
JD1A f------,

External device

I 24 VDC power supply 1-----.,

9.12.3.2 Power connection

Supply power to the AS-i converter from the CNC or an external 24
VDC regulated power supply.

AS -i converter

CP1
For branch output 24 VDC power supply

81 82 83
Regulated

+~4~OV
Connected for input

[ power supply
A1 A2 A3

~D 924VDC ±10%+24 0"- •

For input

Tyco Electronics AMP Make a selection matching
1-178288-3 (housing) the power supply used.

------ 1-175218-5 (contact)
Keyarrangement

Recommended cable (for using external power):

A02B-0124-K830
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The 24 VDC input to CPI (AI, A2) can be output from CPI (BI, B2)
for branching. CPI (BI , B2) is connected as shown below. In this case,
the external 24 VDC power supply needs to provide CPI (AI, A2)
with a current which is equal to the sum of the current consumed by
the control unit and the current used via CPI (BI, B2).

AS-i converter

CP1
For branch output External device

81 82 83

~
Connected for branch output r+~4~OV

J ,L
A1 A2 A3

+24 0,," •
Tyco Electronics AMP Make a selection

For input 2-178288-3 (housing) matching the extemal
1-175218-5 (contact) device.---Key arrangement

The DC output current supplied from CPI (BI , B2) is I A maximum.

NOTE
1 Ensure that +24 V is suppl ied either when or before

the power to the CNC is turned on, and that +24 V
is removed either when or after the power to the
CNC is turned off.

2 When turning off the power to the CNC control unit,
be sure to turn off the power to the AS-i converter
and other slave I/O units connected via the I/O Link
as wel l.

3 Turn on the power to the AS-i power supply (power
supply connected to the AS-i communication cable)
either when or before the power to the CNC control
unit is turned on. If the power to the AS-i power
supply is turned on after the power to the CNC
control unit is turned on, the system may not be
started .
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9.12.3.3 I/O Link connection

Refer to the connection manual of the control unit to be connected .
The same connection method applies to all units connected to the I/O
Link.

9.12.3.4 AS-i connection
Terminal block mounting screw

-: Blue

+: Brown

AS-i cable""'===""---+-~ AS-I ..
AS-l
AS-it

....,:::;;...---+-~AS-I -

SliD

The two (+) terminals and
the two (-) terminals are
connected with each
other in the AS-i
converter.

--
1) Peel off the coating of the AS-i cable then screw the cable onto

the terminal block of the AS-i converter.
2) This terminal block is detachable, and work can be done on the

terminal block after being detached from the AS-i converter.
When attaching the terminal block, firmly tighten the screws for
mounting the terminal block.

3) To facilitate AS-i cable branching, two AS-i + terminals and two
AS-i - terminals are provided . A + terminal and a - terminal are
connected with each other in the AS-i converter. Use those
terminals that can be handled more easily.

4) Do not connect two cables to each terminal.
5) Connect the GNO terminal to ground.

NOTE
To protect against induction noise, separate
high-voltage lines and the power line from the AS-i
communication cable as much as possible. (It is
recommended to separate high-voltage lines and
the power line from the AS-i communication cable
by 300 mm or more.) Moreover, attach a surge
absorber to a device that tends to oenerate noise.
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9. 12.4 01100 Mapping on the I/O Link

9.12.4.1 For AS-i Ver. 2.0 (A03B-0817-C001)

B-64303EN/01

On the I/O Link , 32 bytes are assigned for input and 32 bytes are
assigned for output.
Assignment name : OC03I for input, OC030 for output

< nput>
X bit 7-4 bit 3-0

+0 01#1 Reserved
+1 01#3 01#2
+2 01#5 01#4
+3 01#7 01#6
+4 01#9 01#8
+5 01#11 01#10
+6 01#13 01#12
+7 01#15 01 #14
+8 01#17 .0 1#16
+9 01#19 01#18
+10 01#21 01#20
+11 01#23 01#22
+12 01#25 01#24
+13 01#27 01#26
+14 01#29 01#28
+15 01#31 01#30
+16 AS-i master status (1)
+17 AS-i master status (2)
+18 Board status (1)
+19 Board status (2)
+20 Slave list (1) #1 to #7
+21 Slave list (2) #8 to #15
+22 Slave list (3) #16 to #23
+23 Slave list (4) #24 to #31
+24 Command status
+25 Command error code
+26 Command response data (1)
+27 Command response data (2)
+28 Command response data (3)
+29 Command response data (4)
+30 Reserved
+31 Reserved

<Output>
y bit 7-4 bit 3-0

+0 00#1 Reserved
+1 00#3 00#2
+2 00#5 00#4
+3 00#7 00#6
+4 00#9 00#8
+5 00#11 00#10
+6 00#13 00 #12
+7 DO #15 00#14
+8 00#17 00 #16
+9 00#19 00#18

+10 00 #21 00#20
+11 00#23 00#22
+12 00#25 00#24
+13 00#27 00#26
+14 00#29 00#28
+15 00#31 00#30
+16 Command flaq
+17 Command code
+18 Command parameter (1)

+19 Command parameter (2)
+20 Command parameter (3)
+21 Command parameter (4)
+22 Reserved
+23 Reserved
+24 Reserved
+25 Reserved
+26 Reserved
+27 Reserved
+28 Reserved
+29 Reserved
+30 Reserved
+31 Reserved

NOTE
A number after # represents an AS-i slave
number.
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9.12.4.2 For AS-i Ver. 2.1 (A03B-0817-C002)

<Input>

On the VO Link, ·64 bytes are assigned for input and 64 bytes are
assigned for output .
Assignment name: OC03I for input, OC030 for output. Two
successive groups are assigned.

1Group a+
X' bit 7-4 bit 3-0

+0 01#18 Reserved
+1 01#38 01#28
+2 01#58 01#48
+3 01#78 01#68
+4 01#98 01#88
+5 01#118 01#108
+6 01#138 01#128
+7 01#158 01#148
+8 01#178 01#168
+9 01#198 01#188
+10 01#218 01#208
+11 01#238 01#228
+12 01#258 01#248
+13 01#278 01#268
+14 01#298 01#288
+15 01#318 01#308
+16 Reserved
+17 Reserved
+18 Reserved
+19 Reserved
+20 Slave list (5) #18 to #78
+21 Slave list (6) #88 to #158
+22 Slave list (7) #168 to #238
+23 Slave list (8) #248 to #318
+24 Reserved
+25 Reserved
+26 Command response data (5)
+27 Command response data (6)
+28 Command response data (7)
+29 Command response data (8)
+30 Reserved
+31 Reserved

Group a
X bit 7-4 bit 3-0

+0 01#1A Reserved
+1 01#3A 01#2A
+2 01#5A OI#4A
+3 01#7A 0 1#6A
+4 OI#9A 01#8A
+5 01#11A 01#10A
+6 01#13A 01#12A
+7 01#15A 01#14A
+8 OI#17A 01 #16A
+9 01#19A 01#18A

+10 01 #21A 01#20A
+11 01#23A 01#22A
+12 01#25A 01#24A
+13 01#27A 01#26A
+14 01#29A 01#28A
+15 01#31A 01#30A
+16 AS-i master status (1)
+17 AS-i master status (2)
+18 Board status (1)
+19 Board status (2)
+20 Slave list (1) #1A to #7A
+21 Slave list (2 #8A to #15A
+22 Slave list (3) #16A to #23A
+23 Slave list (4) #24A to #31A
+24 Command status
+25 Command error code
+26 Command response data (1)
+27 Command response data (2)
+28 Command response data (3)
+29 Command response data (4)
+30 Reserved
+31 Reserved

NOTE
A number and letter after # represent an AS-i slave
number.
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<Output>
Group a+

y' bit 7-4 bit 3-0

+0 00 #18 Reserved

+1 00#38 00#28
+2 00#58 00#48
+3 00#78 00#68
+4 00#98 00#88
+5 00 #118 00 #108
+6 00 #138 00 #128
+7 00 #158 00 #148
+8 00 #178 00 #168
+9 00 #198 00 #188

+10 00 #218 00 #208
+11 00#238 00#228
+12 00#258 00#248
+13 00#278 00#268
+14 00#298 00#288
+15 00#318 00 #308
+16 Reserved

+17 Reserved

+18 Command parameter (6)
+19 Command parameter (7)
+20 Command parameter (8)
+21 Command parameter (9)
+22 Reserved
+23 Reserved

+24 Reserved

+25 Reserved

+26 Reserved

+27 Reserved

+28 Reserved

+29 Reserved

+30 Reserved

+31 Reserved

Group a
y bit 7-4 bit 3-0

+0 00#1A Reserved
+1 00#3A 00#2A
+2 00#5A OO#4A
+3 00#7A 00#6A
+4 00#9A OO#8A
+5 00#11A 00 #10A
+6 00 #13A 00 #12A
+7 00 #15A 00 #14A
+8 00 #17A 00 #16A
+9 00 #19A 00 #18A

+10 00#21A 00#20A
+11 00#23A 00#22A
+12 00#25A 00 #24A
+13 00#27A 00#26A
+14 00#29A 00#28A
+15 00 #31A 00#30A
+16 Command flao
+17 Command code
+18 Command parameter (1)
+19 Command parameter (2)
+20 Command parameter (3)
+21 Command parameter (4)
+22 Command parameter (5)
+23 Reserved
+24 Reserved

+25 Reserved
+26 Reserved
+27 Reserved
+28 Reserved

+29 Reserved

+30 Reserved

+31 Reserved

NOTE
1 A number and letter after # represent an AS-i slave number.
2 To group a, the standard slave or an A slave of the AlB slaves is

assigned .
To group a+1, a B slave of the AlB slaves is assigned .
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9. 12.5 Details of I/O Link 01/00

9.12.5.1 Input/output data area

For AS-i Ver. 2.0 (A03B-GS17-C001)

Input signals are assigned to X+0 to X+15, and output signals are
assigned to Y+0 to Y+15. Each bit set to 1 represents the ON state,
and each bit set to 0 represents the OFF state.

<Input>
Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

X+O DI of slave address #1 Reserved
----.-iN4------r ----IN3------T------iN2......r---iN1-- --R~~~~~d--T--R~~~~-~d=l~se;ed-rR;;e-~;d

X+1 _______________EL.2f sl<!.~ ~~~!:~~~_tt~ _____ _________-'-_)?-LQ!..slc!y~ address #2
IN4 IN3 IN2 IN1 IN4 IN3 IN2 IN1

X+15 DI of slave address #31 DI of slave address #30
r--IN4--r--1N3-T----- i~i2--···T·--IN1--- ----IN4-i--·-IN3-----I IN2- - r--IN-.j---

<Output>
Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

Y+O DO of slave address #1 Reserved
----·o-ur-4---r--OLIT3-'-l---Ou-T2--T-o-u T1----------r-------------·- -- ------ _.

Reserved Reserved Reserved Reserved

Y+1 ._._.______________g.Q_QL~~"{~ ~~~!:~~_~_!!.~______________ DO of slave address #2--------- - --- ----._--- -------- -----------.------
OUT4 OUT3 OUT2 our i OUT4 OUT3 OUT2 OUT1

Y+15 DO of slave address #31 DO of s lave address #30
-----o-UT4---r--OUT3--r--OU-T2---r --OUr-1--- -O-UT4- --r----OUT3---- OUT2 ------------------

OUT1
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For AS-i Ver. 2.1 (A03B-0817-C002)
Input signals are assigned to X+0 to X+15 (group a) and X'+O to
X'+15 (group a+1), and output signals are assigned to Y+0 to Y+15
(group a ) and Y'+O to Y'+15 (group a+1). Each bit set to 1 represents
the ON state, and each bit set to 0 represents the OFF state.

<Input>
Address bit 7 bit 6 bit 5 bit4 bit 3 bit 2 bit 1 bit 0

X+O 01 of slave address #1A Reserved --f-- - iN4---r-I Ni -c-l ------iN2-----r - IN1- --- ------ ---T-- - ----
G Reserved Reserved Reserved Reserved
r X+1 01 of slave address #3A ___________________l?LQt~l~_y_~__ac:l.c:l.~~~~tt~~ ____________----_._------------ ------------------ --------------------- ------------
0 IN4 IN3 IN2 IN1 IN4 IN3 IN2 IN1
u

P
X+15 01 of slave address #31A 01 of slave address #30A

a ~iN4----I-IN-3-r----iN2-- - · --r---I N1-- ---1N4-----T- I N3---r-1N2--T-- 1N1--

G X'+O 01of slave address #18 Reserved
r

-------iN4------r---j-N3----- r----iN2------r --iN-1-- ---- --R~-~~~~d--rR~;~~;d--rR-e~~~ed-T-R;;~~;d--

0 X'+1 01of slave address #38 01 of slave address #28----------------- --.------- ------ ------------------ -.- ---------_. ---------------- ------------- ------------
u IN4 IN3 IN2 IN1 IN4 IN3 IN2 IN1
p

a X'+15 01 of slave address #318 01of slave address #308
--- iN4----r - - j-N3 1 ------iN2-----r - - i N1------- ----I N4---r ---1N3-----

--- -_._-
+ IN2 IN1
1

<Output>
Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

Y+O DO of slave address #1A Reserved ------- -
G --6UT4(NOTE)--r ou-i3-T--OUT2--T OUT1 Reserv~d--r-R~se~~d Reserved Reserved
r Y+1 DO of slave address #3A DO of slave address #2A----------------------- ---------------- ------- ---- - ------------------------ ------------------ ,---~ ------------------
0 OUT4(NOTE) OUT3 OUT2 OUT1 OUT4(NOTE) OUT3 OUT2 OUT1
u
p

X+15 DO of slave address #31A DO of slave address #30A
a - -OUT4(NOrE;--T --OlTT3-1" OUT2-ToUT1 -OUT4(NciTE)"-r - OUT3-r-OU-r2l-- -0CjT1-

G Y'+O DO of slave address #18 Reserved
r -----R~~;~~-d----T--o-UT3---T-oUT2--l---0UT1--- --R~~~~~d---T--R~;~~~d--rR~;;~;d-r--R~~;~~-d--

0 Y'+1 DO of slave address #38 DO of slave address #28- ----------- --------- -- ---- ------ , - -- --- - - - - - --- - -------- ------':.:=.:::. --------- -- ---
U Reserved OUT3 OUT2 OUT1 Reserved OUT3 OUT2 OUT1
p

a Y'+15 DO of slave address #318 DO of slave address #308
+ -----R~~;~~-d------r-o-uT-3-cr--OUT2--1--0UT1- -R~e~ed--r--OU-T3---r OU~----OUT-1---
1

NOTE
A number and letter after # represent an AS-i slave number.
When the standard slave is used, 01100 signals are assigned to group
a (X+O to X+15 and Y+O to Y+15).
When the AlB slave is used, OUT4 is reserved and cannot be used.
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9.12.5.2 AS-i master status indication

Address Bit Item Bit status Condition for ON

X+16 0 Offline phase status 0: Not offline When a command for setting
1: Offline the offline status such as a

command for configuration
registration is executed or the
AS-i power supply is turned off

1 AS-i power supply 0: Normal When the AS-i power supply
monitor 1: Decreased voltage or OFF voltage has decreased or the

AS-i power supply is turned off

2 Operation status 0: InitiaIization in progress or The normal operation mode is
start-up operation in progress set when AS-i communication
1: Normal operation mode is enabled.

3 Operation mode 0: Protection mode When the configuration mode
1: Conflquration mode is set

4 Status of automatic 0: Disabled Status where automatic
addressing 1: Enabled addressing is enabled (when

the protection mode is set ,
automatic addressing is
enabled, and one slave is
detached)

5 Reserved
6 Connection of slave 0: Not connected When a slave with address 0

with address 0 1: Connected is connected

7 Matching of current 0: Mismatch When the registered
configuration with 1: Match configuration matches
registered configuration detected slaves

X+17 0 Offline operation status 0: Not offline
1: Offline

1 Reserved
2 EEPROM status in AS-i 0: Abnormal When the EEPROM in the

master 1: Normal AS-i master is normal
3 Automatic addressing 0: Disabled When automatic addressing is

enable status 1: Enabled enabled
4 to 7 Reserved
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9.12.5.3 Board status

Address 8it Item 8it status

X+18 0 AS-i data ready 0: 01/00 data is 1: 01100 data is valid.
invalid.

1 Error status 0: Normal 1: Alarm
2 AS-i master error 0: Normal 1: AS-i master error

3 ROM error 0: Normal 1: ROM error

4 RAM error 0: Normal . 1: RAM error
5 Watchdoq alarm 0: Normal i 1: CPU watchdog alarm

6 Reserved
7 Reserved

X+19 o to 3 Software version
4 to 7 Hardware version

NOTE
To use the AS-i safely, be sure to monitor the AS-i status.
When using 01/00 data on the AS-i side, be sure to monitor the AS-i
power supply monitor information in Subsection 9.12.5.2, the AS-i
data ready bit in Subsection 9.12.5.3, and other error information
items. If any of these information items indicates an error or illegal
status, the 01/00 data on the AS-i converter side is also invalid. So,
correct the system to maintain the safe status.

9.12.5.4 Slave list

From addresses X+20 to X+23 (plus X'+20 to X'+23 for Vcr. 2.1),
data is output in one of four different modes, depending on the list
output mode setting (bits 6 and 7 ofY+16 (Subsection 9.12.6.3».

Address bit 7 bit 6 bit 5 bit4 bit 3 bit 2 bit 1 bit 0

X+20 #7 #6 #5 #4 #3 #2 #1 Reserved

X+21 #15 #14 #13 #12 #11 #10 #9 #8

X+22 #23 #22 #21 #20 #19 #18 #17 #16

X+23 #31 #30 #29 #28 #27 #26 #25 #24

For AS-i Ver. 2.0 (A03B-0817-C001)

For AS-i Ver. 2.1 (A03B-0817-C002)
Group Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

X+20 #7A #6A #5A #4A #3A #2A #1A Reserved

c. X+21 #15A #14A #13A #12A #11A #10A #9A #8A

X+22 #23A #22A #21A #20A #19A #18A #17A #16A

X+23 #31A #30A #29A #28A #27A #26A #25A #24A

X'+20 #78 #68 #58 #48 #38 #28 #18 Reserved

u+ 1 X'+21 #158 #148 #138 #128 #118 #108 #98 #88
X'+22 #238 #228 #218 #208 #198 #188 #178 #168

X'+23 #318 #308 #298 #288 #278 #268 #258 #248
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Mode 0: Discrepancy between LPS (list of configured slaves) and
LES (list of detected slaves)
0: There is no discrepancy between LPS and LES.
I: There is a discrepancy between LPS and LES.

Mode 1: Contents of LES (list of detected slaves)
0: Slaves not connected
I: Slaves currently connected

Mode 2 : Contents of LAS (list of active slaves)
0: Slaves not active
I: Slaves currently active

Mode 3: Contents ofLPS (list of configured slaves)
0: Slaves not configured
1: Slaves configured

Check LES (mode I) to know which slave is connected.
Check LPS (mode 2) to know which slave is configured.
Set mode 0 in normal operation. If a configuration mismatch error
occurs during operation in the protection mode, a mismatching slave
can be identified by the discrepancy between LPS and LES (mode 0).

NOTE
If the list output mode is switched, up to about 3

seconds may be required until an output change
actually takes place after the mode switching. When
reading with a ladder, be sure to check the list
output mode in status information beforehand.
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9.12.6 Command Execution by a Ladder Program

A ladder program can read or write the parameter of an AS-i slave unit,
can change addresses, and can read the I/O configuration and ID code.

9.12.6.1 Types of commands executable by a ladder program

For Ver . 2.1 only

For Ver. 2.1 only

Command code Description Parameter Response
(HEX) byte length data byte

lenqth

OAH Writes the parameter of a particular slave to the 2 0
EEPROM.

OSH Reads the parameter of a particular slave from the 1 1
EEPROM.

OCH Writes a parameter to a particular slave. 2 1

ODH Reads the parameter of a particular slave. 1 1

12H Reads the 1/0 configuration and ID code of a 1 2
particular slave.

17H Chanqes the address of a particular slave. 2 0

29H Reads the analog input data of a particular slave . 1 8

2AH Writes analog output data to a particular slave. 9 0

9.12.6.2 Command interface with a ladder program

DO (PMC ~ AS-i converter)

For Ver. 2.1 only

For Ver. 2.1 only

For Ver. 2.1 only

ForVer. 2.1 only

For Ver. 2.1 only

Address Name Description

Y+16 Command flag Command execution request flag, list output
settinq mode

Y+17 Command code Command code

Y+18 Command parameter 1 When the command has a parameter

Y+19 Command parameter 2 Same as above

Y+20 Command parameter 3 Same as above

Y+21 Command parameter 4 Same as above

Y+22 Command parameter 5 Same as above

Y'+18 Command parameter 6 Same as above

Y'+19 Command parameter 7 Same as above
Y'+20 Command parameter 8 Same as above
Y'+21 Command parameter 9 Same as above

01 (AS-i converter ~ PMC)

For Ver . 2.1 only

For Ver. 2.1 only

ForVer. 2.1 only

For Ver. 2.1 only

Address Name Description

X+24 Command status End flaq, list output status

X+25 Command error status Error code of the executed command

X+26 Command response data 1 When the command has response data

X+27 Command response data 2 Same as above

X+28 Command response data 3 Same as above

X+29 Command response data 4 Same as above

X'+26 Command response data 5 Same as above

X'+27 Command response data 6 Same as above

X'+28 Command response data 7 Same as above

X'+29 Command response data 8 Same as above
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9.12.6.3 Details of command flags and status

Address Bit Description

Y+16 a Requestflaq 1: Requested
1 to 5 Reserved

6 List output request mode

Bit 7 Bit 6 Description

a a Discrepancy between LPS and LES
7 a 1 LES (list of detected slaves)

1 a LAS (list of active slaves)

1 1 LPS (list of confiqured slaves)

X+24 a End flaq 1: End of command
1 Error flag 1: Command error (For details , see Subsection 9.12.6.4,

"Error codes'")
2 to 5 Reserved

6 List output mode
Bit 7 Bit 6 Description

a a Discrepancy between LPS and LES
7 a 1 LES (list of detected slaves) -' -

1 a LAS (list of active slaves)

1 1 LPS (list of confioured slaves)

9.12.6.4 Error codes

Error code Description
(HEX)

OOH Normal command termination
02H Slave address error
03H The specified slave is not active (not listed in

LAS).

04H A slave with address a exists.
05H AS-i communication error
06H EEPROM error
07H Command or parameter error
08H Unexecutable command
09H Command error (command code error)
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9.12.6.5 Command handshake sequence

B-64303ENf01

Command code X'--- _

Command parameter X.... _

Request flag

End flag

<1>

t
<3>

<4>

Error status

Response data

__________----"x'- _
__________----"X'- _

ICommand execution I... ~
<2>

<1> PMC side: Command code is written after checking that both of
the request flag and end flag are OFF. If the command has
parameter data, the parameter data is written simultaneously.
Next, the request flag is set to ON. Within the same scan period,
command code may be written and the request flag may be set to
ON.

<2> Converter side: When the request flag is set, command code is
read then the command is executed. Upon completion of
command execution, error status and response data are
transferred then the end flag is set to ON.

<3> PMC side: The end flag set to ON is awaited. When the end flag
is set to ON, error status is read . In the case of normal
termination with response data, the response data is read. Upon
completion of processing, the end flag is set to OFF.

<4> Converter side: When the request flag is set to OFF, the end
flag is set to OFF.

NOTE
The operations of <2> and <4> are performed by
the AS-i converter.
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9.12.6.6 Details of commands

(1) Writing the parameter of a particular slave to the EEPROM of the AS-i master
Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 OAH
data Y+18 Slave address (01H to 1FH , 21H to 3FH)(NOTE)

Y+19 0 I Parameter value

Y+20 to Y+21 Not set

Response X+25 Error code
data

A parameter value written to the EEPROM of the AS-i master is not
transferred to slaves at the time of command execution but is
transferred to each slave when the power is turned on next time.

(2) Reading the parameter of a particular slave from the EEPROM of the AS-i master
Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 OSH
data Y+18 Slave address (01H to 1FH, 21H to 3FH)(NOTE)

Y+19 to Y+21 Not set

Response X+25 Error code
data X+26 0 I Parameter value

(3) Writing a parameter to a particular slave
Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 OCH
data Y+18 Slave address (01H to 1FH, 21H to 3FH)(NOTE)

Y+19 0 I Parameter value

Y+20 to Y+21 Not set

Response X+25 Error code
data X+26 0 I Parameter echo

A parameter value IS transferred to a slave at the time of command
execution. However , the parameter value is not stored in the
EEPROM of the AS-i master , so that the parameter value is lost when
the power is turned off.

(4) Reading the parameter of a particular slave
Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 ODH
data Y+18 Slave address (01H to 1FH, 21H to 3FH)(NOTE)

Y+19 to Y+21 Not set

Response X+25 Error code
data X+26 0 I Parameter value

(5) Reading the I/O configuration and 10 code of a particular slave
Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 12H
data Y+18 Slave address (01H to 1FH , 21H to 3FH)(NOTE)

Y+19 to Y+21 Not set

Response X+25 Error code
data X+26 0 I ID code

X+27 0 I I/O confiquration
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(6) Changing the address of a particular slave
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Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 17H

data Y+18 Slave address before chance (01 H to 1FH, 21H to 3FH)(NOTE)

Y+19 Slave address after chance (01H to 1FH, 21H to 3FH)(NOTE)

Y+20 to Y+21 Not set

Response X+25 Error code
data

This command cannot be executed when a slave with address 0 is
connected.

(7) Reading the analog input data of a particular slave
Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 29H

data Y+18 Slave address (01H to 1FH)(NOTE)

Y+19 to Y+21 Not set
Y'+18 to Not set

Y'+21

Response X+25 Error code
data

X+26 Channel 1 input data (hiqher byte)

X+27 Channel 1 input data (lower byte)

X+28 Channel 2 input data (hioher byte)

X+29 Channel 2 input data (lower byte)

X'+26 Channel 3 input data (hiqher byte)

X'+27 Channel 3 input data (lower byte)

X'+28 Channel 4 input data (hiqher byte)

X'+29 Channel 4 input data (lower byte)

This command can be executed only with an AS-I converter of Ver .
2.1.

(8) Writing analog output data to a particular slave
Address bit 7 I bit 6 I bit 5 I bit 4 I bit 3 I bit 2 I bit 1 I bit 0

Execution Y+17 2AH

data
Y+18 Slave address (01H to 1FH)(NOTE)

Y+19 Channel 1 output data (hicher byte)

Y+20 Channel 1 output data (lower byte)
Y+21 Channel 2 output data (hloher byte)

Y+22 Channel 2 output data (lower byte)

Y'+18 Channel 3 output data (hicher byte)

Y'+19 Channel 3 output data (lower byte)

Y'+20 Channel 4 output data (hiqher byte)
y'+21 Channel 4 output data (lower byte)

Response X+25 Error code
data

This command can be executed only with an AS-i converter of Ver.
2.1.
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f IIbddAS · Inpu an -I s ave a ress num er as 0 ows:
Slave type Address input method

Standard slave or A slave Input an address number directlv in hexadecimal (01H to 1FH) .

B slave Input an address number added to 32 (20hex) in hexadecimal.

Example) When the address is 10B
10 + 32 ~ 42 (Input 2Ahex.)

NOTE
I t

An analog slave is a standard slave to which address distinction between A
and B is not applicable. So, input an address number directly in hexadecimal
01H to 1FH .
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9.12.7 LED Status Indication and Setting Switch Operation
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,(2) 7-sgment LED

ERR
1/0 Uak ALM

AS-I APF

CER

00 pow
. --

00 RDY

00 AUP

00 CM

(3) Setting /display switch

X1 B
o

AS-I +

AS-I -

AS-I +

AS-I 

GND

GJ
CPl JD1B
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9.12. 7.1 LED indication

Name Color Description

Overall POW Green Indicates that the power to the AS-i converter is on.
ERR Red Turned on when there is an error. (For error details, check the other

LEDs, 7-segment LEDs, and status on the I/O Link.)
I/O Link RDY Green Turned on when the I/O Link is ready for communication.

ALM Red Indicates that an alarm is issued on the I/O Link. (For error details,
check the 7-seqment LEDs.)

AS-i AUP Green Turned on when the operation mode is the protection mode and
automatic addressing is enabled.

CM Green Turned on when the operation mode is the configuration mode and
turned off when the operation mode is the protection mode.

APF Red Turned on when the voltaqe of the AS-i power supply is low.
CER Red Turned on when there is a discrepancy between the configured

slaves and the currently connected slaves (when there is a
discrepancy in LPS, ID code, or I/O confiouration) .

9.12.7.2 7-segment LED indication

LED indication Description

No indication Normal operation
EO AS-i master error
E1 AS-i master EEPROM error
E2 ROM error
E3 RAM error
E5 Command execution error, SET switch execution

error
E6 I/O Link slave watchdoq alarm
E7 I/O Link RAM error
E8 Watchdoq alarm 1

E9 or ''." (dot) of X10 Watchdoq alarm 2
00 to 31 Slave address indication (See the table below and

-----_._--------------------------------_!h~~ex~2~.9tl___________._._._._._..____________________
"." (dot) of X1 Turned on when a B slave address is indicated.

88 Initialization in progress, mode switching in progress,
AS-i power supply voltaqe decrease

Operation mode In normal operation When the setting switch (DISP) is pressed

Configuration mode No display Displays all connected slaves at intervals of about one
second (display of LES).

Protection mode The smallest slave address Displays all configuration-mismatch ing slaves at intervals
among those of the of about one second (displays a list of discrepancies
configuration-mismatching between LPS and LES).
slaves is displayed. * No data is displayed when there is no

confiquration-rnisrnatchino slave.
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Order of slave number display with Ver. 2.1
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Slave numbers are displayed in the order from standard slaves or A
slaves (with "." of Xl turned off) to B slaves (with ''." of Xl turned
on).

(Example) When the following slaves are connected, the slave
numbers are displayed in the order shown below:

Address #10 Standard slave
Address #20A AlB slave
Address #20B AlB slave
Address #30 Standard slave

Address #10 Address #20A Address #30 Address #20B
Standard slave AlB slave Standard slave AlB slave

X 1 0

, -, -, -,
X 1 0 - X 1 0 - X 10 -, '- -, '-
~ ~ ~,-, ,-, ,/ ,-,

X1 u X 1 '-' X 1 u X 1 u,es- es- es- es-
SL AVE SL A V E SLA V E SLAVE

"." (dot) of X1 is

turned on.
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9.12.7.3 Setting/display switch

Switch Operation mode
Configuration mode Protection mode

DISP The addresses of slaves are displayed .
No additional input is accepted until the addresses of all slaves are disolaved.

The addresses of all slaves are displayed at The addresses of all
intervals of about 1 second. (LES is configuration-mismatching slaves are
displayed). displayed at intervals of about 1 second. (A

list of discrepancies between LPS and LES is
displayed.)

No data is displayed when there is no
conflquration-rnismatchlno slave.

SET The operat ion mode is switched .
Holding down this switch continually does not switch the mode successively. Be sure to turn
off this switch for 1 second or more before switching to the next mode.
Pressing this switch for 5 seconds or more Pressing this switch for 5 seconds or more
registers the current slave configurat ion changes the mode to the configuration mode.
(LPS, ID code, I/O configuration , and
parameters) , enables automatic addressing ,
and switches the mode to the protection
mode. Pressing this switch for less than 5 seconds

does not change the mode.
Pressing this switch for less than 5 seconds
changes the mode to the protection mode.
In this case, however, the configuration is
not registered and automatic addressing is
not enabled .

NOTE
If a slave with address 0 is connected, the configuration cannot be

registered and the mode is not switched to the protection mode. Alarm E5
is indicated.
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9.12.7.4 Error processing
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Check the error state wi th the LED indication and the status signa ls on
the I/O Link

Alarm or LED indication Status signals on I/O Link Cause and corrective action
warning LED 7-segment ERR AS- i data Others

LED ready
X+18 X+18
bit 1 bit 0

Normal operation - Turned off 0 1 - -
Configuration CER (NOTE) 0 1 X+16 There are discrepancies between the registered

mismatch turned on bit 7=0 configuration and the current slave configuration.
Pressing DISP in the protection mode displays the
addresses of configuration-mismatching slaves.
The cause may be a slave unit failure, AS-i cable
disconnection, or A8- i commu nication error due to
noise.

Initialization in - 88 0 0 X+16 or X+17
progress , or bit 0=1 bit 0=1

mode switching
in oroqress

AS-i power APF 88 1 0 X+16 Check if the AS-i power supply is normal and
supply voltage turned on bit 1=1 check also if the cable from the AS-i power supply

decreas e is normal.
This error is automatically recovered when the
AS-i power supply becomes normal.

AS-i master ERR E1 1 0 X+17 Restart the power supply . The registered
EEPROM turned on bit 2=0 configuration may have been destroyed. So,

error register the configuration again (according to
NOTE below).
If this error still occurs , replace the AS-i converter.

AS-i master error ERR EO 1 0 X+18 Restart the power supply. If this error still occurs,
turned on bit 2=1 replace the AS-i converter.

ROM error ERR E2 1 0 X+18 Replace the AS-i converter.
turned on bit 3=1

RAM error ERR E3 1 0 X+18 Replace the AS-i converter.
turned on bit 4=1

Watchdog 1 ERR E8 1 0 X+18 Replace the AS-i converter.
turned on bit 5=1

Watchdog 2 ERR E9 or 1 0 - An I/O Link system alarm is issued on the NC
turned on "." of X10 side.

Replace the AS-i converter.
I/O Link ERR E6 - - - An I/O Link system alarm is issued on the NC

slave turned on side.
watchdog The power to another device connected to the I/O

Link may be turned off, or the I/O Link cable may
be disconnected .
An I/O Link communication error may have
occurred due to noise.

I/O Link ERR E7 - - - An I/O Link system alarm is issued on the NC
RAM error turned on side.

Replace the AS-i converter.
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NOTE

9.CONNECTION OF I/O Link SLAVE DEVICES

• In the protection mode , the smallest one of the addresses of the configuration-mismatching slaves is

displayed. No data is displayed in the configuration mode.

Use a ladder program to detect and display an AS-i converter error.

When an AS- i converter error occurs, both of the DO signals and DI signals are turned off.

• When AS-i communication fails, a watchdog alarm is issued on the slave unit side. When a slave watchdog

alarm is issued, the behavior of DO signals is determined by the type of slave unit and parameter setting. For

details, refer to the specifications of the slave unit.

Corrective action for an AS-i master EEPROM error

When the 7-segment LEOs indicate E1, the registered configuration may have
been destroyed. So, register the configuration again according to the procedure
below.

Turn on the power again while setting the switch to SET.

The 7-segment LEDs indicate "E1". (Keep the switch set to SET.)

I
Keep the switch set to SET until the LED "e M" switches from off to on or vice versa.

(This operation may require 5 seconds or more .)

+
Release the switch. Next, turn off the power then turn on the power again to restart the system . I•

The register configuration is recovered if the 7-segment LEDs do not indicate "E1". (If the LED "CM" is

turned on, protect the registered configuration in preparation for subsequent operation. Keep the switch

set to SET until the LED "CM" is turned off. This operation may require 5 seconds or more.)

+
Ilf the 7-segment LEDs still indicate "E1" after the operation above , I
replace the AS-i converter.

* Note that if "E1" is indicated , the CNC may not be started.

AS-i converters with this funct ion were shipped in June, 2005 or later.

The corrective action mentioned above cannot be applied to those AS-i converters that were shipped earlie r. In

this case, replace the AS-i converter if an EEPROM error occurs.
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9.12.8 How to Use the 1/0 Link-AS-i Converter

9.12.8.1 Installation

B-64303EN/01

The operation below can be performed even when the I/O Link is not
connected (for example, when the power to the CNC is not turned on
with only the power to the AS-i converter and AS-i power supply
turned on or when the I/O Link cable is not connected) .

~ Start ::>-+---
Install AS-i converter, AS-i slaves , and AS-i power supply .

•Set addresses of AS-i slaves.

Connect AS-i cable.

Turn on power to AS-i converter and AS-i power supply .

Mode
Conti uration

Protection

LED "CM"
Turned on
Turned off

YES

Press SET switch for 5 seconds or more to set configuration mode.

Press DISP switch to check currently connected slave number.

Press SET switch for 5 seconds or more to set protection mode.

End of installation
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NOTE
1 When the operation mode is switched to the protection

mode, the slave configuration is registered and
automatic addressing is enabled.

2 The operation mode remains unchanged, regardless of
whether the power to the AS-i converter is turned on or
off. To switch the operation mode , use the SET switch.

9.12.8.2 Normal operation

(1) Operation mode
The protection mode is used in normal operation.
In this mode, a configuration mismatch error occurs and CER is
turned on if communication with an AS-i slave unit is disabled for a
cause such as a disconnected cable, AS-i communication error, and
slave unit failure.

(2) Alarm monitor
Monitor the alarm signal (alarm issued by bit 1 of X+18 set to 1) on
the I/O Link with a CNC ladder program and ensure that a PMC alarm
is issued to notify maintenance staff if an error occurs.
Check the cause of an alarm with the LED indications and the status
signals (X+16 to X+18) on the I/O Link then take a proper corrective
action.

(3) Configuration mismatch
A configuration mismatch means that the current slave configuration
differs from the slave configuration registered when the operation
mode is switched from the configuration mode to the protection mode.
Pressing the DISP switch in the protection mode when CER is turned
on displays all configuration-mismatch ing slave numbers sequentially.
Monitor for this configuration-mismatching error (bit 7 of X+16) with
a CNC ladder program and ensure that a PMC alarm is issued to notify
maintenance staff if this error occurs. To take a proper corrective
action , maintenance staff can identify the slave number in question by
pressing the DISP switch as mentioned earlier.
With a ladder program, configuration-mismatching slave numbers can
be displayed on the display unit of the CNC.

(4) Causes of configuration mismatch and corrective action
A configuration mismatch can occur for a cause such as a
disconnected cable, communication error, and AS-i slave unit failure.

a) Disconnected cable
The cause may be identified as a disconnected cable if all slaves after
a particular slave are configuration-mismatching slaves.
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b) Communication error
A temporary communication error may be recovered by restarting the
operation. In this case, however, check whether a large noise source is
located nearby and whether all connections are made normally.

c) Slave unit failure
If normal operation cannot be resumed after a restart , the cause may
be a slave unit hardware failure.
When only one slave unit is to be replaced, an address number can be
automatically set with the automatic addressing function.
When multiple slave units are to be replaced, addresses for the slave
units can be set on a one-by-one basis with the automatic addressing
function or addresses for all slaves can be set beforehand using the
addressing device.

d) No address setting
An AS-i slave with address "0" is connected.

(5) AS-i data ready flag (X+18: Bit 0)
Before reading DI signals with a ladder, check that the AS-i data ready
flag is set to 1. If the flag is set to 0, do not use DI signals.

9.12.9 Others

9.12.9.1 CE marking

The AS-i converter has CE marking certification.
Note, however, that because of its conformance to the AS-i EN
standard (EN50295), the AS-i converter has not undergone surge test.

9.12.9.2 Fuse

The AS-i converter has a built-in fuse. If the fuse blows, replace the
fuse after correcting the cause.

Blown fuse indication

POW is off. 1 A A03B-0815-K001

A fuse is installed on the printed circuit board inside the unit.
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STOP AND EMERGENCY STOP

Chapter 10, "STOP AND EMERGENCY STOP", consists of the
following sections:

10.1 STOP MODES 406
10.2 SHUTTING OFF THE MOTOR POWER .407
10.3 STOPPING THE SPINDLE MOTOR. .408
10.4 STOPPING THE SERVO MOTOR .409
10.5 EMERGENCY STOP SIGNAL .410
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10.1 STOP MODES

If the CNC enters the alarm state, the servo and spindle motors
stop(*).

NOTE
A stop of the spindle motor depends on a Ladder
oroqram.

There are the following stop modes:
1. Stop by shutting off the motor power
2. Controlled stop without shutting off the motor power
3. Stop by shutting off the motor power after a controlled stop

A controlled stop is the quickest. However, a stop may be made by
immediately shutting off the motor power for safety reasons.

Lh WARNING
Pressing the RESET key stops the running
program. As a result, the servo axis stops and
the spindle axis remains rotating without changing
the speed. The RESET key may not function due
to an MOl failure or the like, so, for safety, use the
emergency stop button instead of the RESET key
to stop the motor safely. When a failure of the
CNC, machine contact, or connection is also
assumed, further safety actions must be taken.
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SHUTTING OFF THE MOTOR POWER

The motor power may be shut off through an IGBT (transistor) or an
electromechanical scheme that controls mechanical contacts. When
an ai series amplifier is used, the motor power is shut off by an IGBT
(transistor) based on the CNC alarm state (or Ladder program) . To
shut off the motor power through an electromechanical scheme, a line
contactor must be installed on the power input line in the power
supply module, thereby providing a direct contactor shut-off route.
(See Fig. 10.5 in Section 10.5, "EMERGENCY STOP SIGNAL.")
The power supply module provides MCC control signals (MCCOFF3
and MCCOFF4) for controlling the contactor. However, these
signals are enabled only when the motor power to all servo and
spindle amplifiers connected to the power supply module is shut off
through the IGBT.
Example 1)

When the *ESP signal is input to the power supply module
The motor power to both servo and spindle amplifiers is shut off
by the IGBT, after which MCC control signals are output.

Example 2)
When a servo alarm occurs
The motor power to the servo ampl ifier is shut off by the IGBT.
When the spindle works without any trouble , however, the
spindle can be controlled independently and the motor power to
the spindle amplifier is not shut off by the IGBT. In this case,
MCC control signals are not output. When a spindle emergency
stop signal is input using the Ladder program, the spindle motor
is decelerated to a stop. Then, the motor power is shut off
through the IGBT, MCC control signals are output, and the
motor power is shut off electromechanically.

A failure in the amplifier may disable MCC control signals. To
ensure motor power shut-off, therefore , a circuit must be designed in a
redundancy configuration having a route that is independent of the
shut-off function of the amplifier.
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10.3 STOPPING THE SPINDLE MOTOR

While the spindle motor is running, shutting off the motor power
allows the spindle motor to coast at a speed maintained before shut-off
and eventually stop (after a while). However, there may be cases
where the spindle motor should be stopped as soon as possible for
safety reasons. In such cases, a stop of the spindle motor depends on
a Ladder program prepared by the machine tool builder. If the CNC
detects an abnormal condition, it outputs an alarm to the PMC. The
Ladder program should specify processing to be performed when an
alarm is output: allowing the spindle to continue running,
decelerating the spindle to a stop, or causing the spindle to coast, for
example.
To decelerate the spindle to a stop, a spindle emergency stop signal
(such as *ESPA (G71.1) or *ESPB (G75.1)) can be input in the PMC.
Inputting this signal cause the spindle to be decelerated to a stop. (A
Ladder program must be created so that this signal is input if an alarm
occurs .) The same effect can be achieved by using the PSM
emergency stop input (connector CX4). When an emergency stop
signal is connected to the *EMGPSM emergency stop input
(connector CX4), therefore, the spindle is decelerated to a stop if the
CNC enters the emergency stop state.

Lh CAUTION
1 If the CNC enters the system alarm state, the

Ladder program does not run. In this case , the
spindle amplifier can be decelerated to a stop.
Make proper parameter settings because such a
stop depends on the settings.

2 If the spindle motor cannot be controlled due to an
alarm in the spindle amplifier itself or for some
other reason, the motor power is shut off by the
IGBT immediately. After the servo motor has
stopped, an MCC control siqnal is outout.
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STOPPING THE SERVO MOTOR

Shutting off the motor power brings the servo motor to a dynamic
brake stop. A dynamic brake stop is braking performed by
separating the synchronous rotator from the driving power, and
consuming generated electric energies with the coil as well as the
built-in resistor of the servo amplifier. With this function, shutting
off the motor power does not allow the servo motor to coast like the
spindle motor.
Servo motor stop mode depends on the type of a CNC alarm.
Example)
1. PS alarm caused by an NC program error or the like

The motor power is not shut off.
2. CNC fan stop

A single-block stop is made. The motor power is not shut off.
3. Emergency stop state

A dynamic stop is made as a rule. By setting relevant
parameters, however, it is also possible to decelerate the servo
motor to a stop, and then to shut off the servo motor power.

4. System alarm
A dynamic brake stop is made.

If the servo motor cannot be controlled, a dynamic brake stop is
unconditionally made.

- 409-



1O.STOP AND EMERGENCY STOP B-64303EN/01

10.5 EMERGENCY STOP SIGNAL

~ CAUTION
Using the emergency stop signal effectively enables the design of safe machine
tools . See "Cautions for configuring an emergency stop circuit in compliance with
safety standards."
The emergency stop signal is provided to bring a machine tool to an emergency
stop . It is input to the CNG controller and oi series power supply module. The
power supply module outputs a motor power MCC control signal, which can be
used to switch the power applied to the power supply module on and off. An
emergency stop signal is usually generated by closing the B contact of a
pushbutton switch.
When the emergency stop signal (*ESP) contact is closed, the CNC controller
enters the emergency stop released state, such that the servo and spindle motors
can be controlled and operated.
When the emergency stop signal (*ESP) contact opens, the CNG controller is reset
and enters the emergency stop state, and the servo and spindle motors stop.
Inputting an emergency stop signal causes the servo motor power to be shut off
through the IGBT, bringing the servo motor to a dynamic brake stop . Even in this
case, 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. By using
relevant parameters, it is also possible to decelerate the servo motor to a stop, and
then to shut off the servo motor power.
While the spindle motor is running, shutting off the motor power to the spindle
amplifier allows the spindle motor to continue running under its own inertia, which
may be quite dangerous. With an oi series amplifier, when the emergency stop
signal (*ESP) contact opens, it is possible to confirm that the spindle motor is
decelerated to a stop, and then to shut off the spindle motor power through the
IGBT.
When the motor power to both servo and spindle amplifiers is shut off through the
IGBT, the power supply module outputs a motor power MCC control signal, which
can be used to directly shut off the power with an external line contactor.
The GNC controller is designed to detect overtravel by using a software limit
function. Normally, no hardware limit switch is required to detect overtravel. If
the machine goes beyond a software limit because of a servo feedback failure,
however, it is necessary to provide a stroke end limit switch, which should be
connected so that the emergency stop signal can be used to stop the machine.
Fig. 10.5 shows an example showing how to make connections for the emergency
stop signal with this CNC controller and oi series servo amplifier.
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Fig. 10.5

~ 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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ICautions for configuring an emergency stop circuit in compliance with safety standardsl

To configure an emergency stop circuit in compliance with JIS safety
standards(*) , observe the following cautions. Compliance with these
JIS safety standards is a prerequisite for complying with the EC
Machine Instructions .
The method for shutting off the motor power section in the amplifier
is based on an IGBT (transistor) rather than an electromechanical
scheme.
When configuring an emergency stop circuit, therefore, install a line
contactor on the power input line for motor power in the power supply
module in order to ensure electromechanical shut-off, and apply
voltage to the control coil of the contactor via the contactor control
output of the power supply module.
A failure in the amplifier may disable the output relay of the power
supply module from going off, thus preventing the line contactor from
shutting off the power , even when the emergency stop command input
(*ESP) of the amplifier becomes low.
To secure motor power shut-off, design the emergency stop circuit in
a redundancy configuration. To be specific, the emergency stop circuit
must have a direct line contactor shut-off route based on an emergency
stop switch that is independent of the shut-off function of the
amplifier.
If a spindle amplifier module is used, shutting off the motor power
line during spindle rotation disables the spindle from stopping quickly
because the power regenerative function does not work, allowing the
spindle to coast. So, provide the redundancy circuit mentioned above
with a delay function based on an off-delay timer that allows a usual
stop time.
Refer to the following material for detailed descriptions about cautions
related to safety circuits .
A-7l429-S13J:

About Requirements for Safety Circuits and Configuration
Samples

To get a copy of this material, contact your FANUC sales
representative.
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CONNECTION TO OTHER NETWORKS

It is possible to make connection to other networks. For an
explanation of how to make the connection, refer to the manuals listed
below:

Manual title Manual
code

FANUC Fast Ethemet IFast Data Server B-64414EN
OPERATOR'S MANUAL
FANUC PROFIBUS-DP Board OPERATOR'S MANUAL B-64404EN
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

A EXTERNAL DIMENSIONS OF EACH UNIT

Outline drawing name
Specification drawing

Fig.
number

CNC control unit (8.4" color LCD/MOl horizontal type) Fiq. U1

CNC control unit (8.4" color LCD/MOl vertical type) Fiq. U2

CNC control unit (10.4" color LCD) Fiq. U3
MOl unit Horizontal type A02B-0319-C125#T, Fig. U4 (a)

A02B-0319-C125#M

Vertical type A02B-0319-C126#T, Fig. U4 (b)
A02B-0319-C126#M

Portion in which each CNC control unit is installed Fiq . U6
I/O unit for Oi A02B-0309-C001 Fiq . U7
oi position coder 10000 min" A860-21 09-T302 Fiq. U17
Manual pulse generator A860-0203-TOO1 Fiq . U18
Pendant type manual pulse generator A860-0203-T004 Fig. U19

A860-0203-T005

A860-0203-T007

A860-0203-TO10

A860-0203-TO12

A860-0203-T013
Separate detector interface unit A02B-0303-C205 Fig_U20

A02B-0236-C204
Battery case for separate detector interface unit (ABS) A06B-6050-K060 Fiq. U21

CNC battery unit for external installation A02B-0236-C282 Fiq. U22

Punch panel Narrow width type Cable lenqth : 1m A02B-0120-C191 Fig. U24

Cable lenqth: 2m A02B-0120-C192
Cable ienqth : 5m A02B-0120-C193

Machine operator's panel : Main panel B A02B-0319-C243 Fiq . U25
Machine operator's panel : Sub panel A A02B-0236-C232 Fiq. U26

Machine operator's panel : Sub panel B1 A02B-0236-C235 Fiq. U27
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Fi . U1 CNC control unit 8.4" color LCD/MOl horizontal t e
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NOTE The unit is installed from outside cabinet.
Fix with M4 nut from the reverse side. The tightening torque is 2.0 N·m.
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Fi . U2 CNC control unit 8.4" color LCD/MOl vertical t e

No option slot

Option slot 2slot

o
(IJ

5 55 5.=.=orr- 230

1tI

o:t

241-CD
(IJ

Installation hole
processing picture

CD
a>

220 (IJ

10.5 10.5

u..~ (IJ (IJ §..J.
- -

1tI ,
o:t rtf

co8 <,

"

o
a>

o
o

120

Area for pasted packing

70 260

. Painting color: MUNSELL sign N3 half luster finishing
Weight: 3kg

Touch panel interface unit
(only with touch panel)

Installation stud (8 points)

o
o
(')

I I

-

-

r-- 0000000
I I
I
r- r--
f--f-- -

NOTE The unit is installed from outside cabinet.
Fix with M4 nut from the reverse side. The tightening torque is 2.0 Nrn ,
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Fig. U3 CNC control unit (10.4" color LCD)

10 C
.--

01
0
0
0
0
0
0
0
0
0
0
0

I I
L.-

n c

o
en
(\J

15
Ui
c

.Q
C.
o
o
Z

15
Ui
N

15
Ui
c

.Q
C.
o

Oel 0.1.. Oee

o
CD
(\J

Ol e

~
:>
tl
'0.
en
c
'0;
fI>
Q)
Ue
c.
Q)

~
""6
s:r- c(\J 0

~
7§
fI>
E

tl'Oe

V.: o
(\J

NOTE The unit is stopped with the screw from outside of the cabinet, then
install the screw cap.
The unit with a touch panel has no soft keys.
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Fig. U4(a) MOl Unit (Horizontal type)
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Fig. U4(b) MOl Unit (Vertical type)
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Fig. U6 Portion in which each CNC control unit is installed

Operator's panel sheet metal

Packing

Unit IWidth

-,*--fE-- Installation margin (thickness)

CAUTION
When installing the control unit, be sure to seal between the unit and the operator's pane l with packing .
For the installation margin (thickness) and width, see the table below.

Display unit type Installation margin (thickness) Width

8.4" color LCD/MOl (horizontal type) 0.8mm 8.5mm
8.4" color LCD/MOl (vertical type)
10.4" color LCD 0.8mm 7.05mm
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Fig. U7 I/O unit for Oi

a x .50
o

o 3 (f 1
t'- S=l /l

=

o

Weight: 1.2kg

- 424 -



B-64303EN/01

Fig. U17 ai position coder
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Fig. U18 Manual pulse generator
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Fig. U19 Pendant type manual pulse generator
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Fig. U20 Separate detector interface unit
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The connector names in parentheses are for
an expansion unit. The expansion unit does
not have connectors CP11, JA4A, COP10A,
and COP10B.
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Fig. U21 Battery case for separate detector interface unit (ABS)
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Fig. U22 CNC battery unit for external installation
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The battery unit is fitted with a 14-m battery cable.
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Fig. U24 Punch panel Narrow width type
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Fig. U25 Machine 0 erator's panel: Main panel B
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Fig. U26 Machine operator's panel: Sub panel A
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Fig. U27 Machine operator's panel: Sub panel 81
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Connectors

APPENDIX

A.EXTERNAL DIMENSIONS
OF EACH UNIT

Outline drawing name
Specification drawing

Fig.
number

PCR connector (solderino type) PCR-E20FS Fiq. C1 (a)
FI40 connector F140-2015S Fiq. C1 (b)
Connector case (HONDA PCR type) PCR-V20LNPCR-V20LB Fiq. C2 (a)
Connector case (HIROSE FI type) FI-20-CV Fiq. C2 (b)
Connector case (FUJITSU FCN type) FCN-240C20-Y/S Fiq. C2 (c)
Connector case (PCR type (Hirose Electric)) FI-20-CV7 FiQ . C2 (d)
AMP connector (1): On the servo side AMP1-178128-3 FiQ. C3 (a)
AMP connector (2): On the servo side AMP2-178128-3 FiQ. C3 (b)
AMP connector (3): For +24 V power supply AMP1-178288-3 FiQ. C3 (c)
AMP connector (4): For +24 V power supply AMP2-178288-3 FiQ. C3 (d)
Contact for AMP connector AMP1-175218-2/5 Fig. C3 (e)

AMP1-175196-2/5
HONDA connector (case) Fia. C4 (a)
Honda connector (anoled-tvpe case) Fia. C4 (b)
HONDA connector (male) Fia. C4 (c)
HONDA connector (female) Fia. C4 (d)
HONDA connector (terminal layout) Fia. C4 (e)
Connector made by FCI Japan (3 pins.black) SMS3PN-5 Fia. C5
Connector for HIROSE Flat cable HIF3BB-50D-2.54R Fig. C6

HIF3BB-34D-2.54R
Punch panel connector for reader/puncher interface FiQ. C8 (a)
Lockina plate plate for reader/puncher interface connector FiQ. C8 (b)
Honda connector (for the distributed I/O connector printed circuit MRH-50FD Fig. C9
board)
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A. EXTERNAL DIMENSIONS
OF EACH UNITTABLE APPENDIX B-64303EN/01

Fig. C1 (a) PCR connector (soldering type)

TYPE

USAGE

MATING

HOUSING

HONDA PCR-E20FS (SOLDERING TYPE)

GENERAL

HONDA PCR-V20LA (PLASTIC)

A
n
2 ~ 1.27 I 1

I' \\ II
~ J)J

n I D.

1.
271t

_____--+- Display

B ~I

IpCR-E20FS
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OF EACH UNIT

Fig. C1 (b) FI40 connector

TYPE

USAGE

HIROSE F14Q-2015S

PULSE CODER INTERFACE

LINEAR SCALE INTERFACE

MPGINTERFACE
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A. EXTERNAL DIMENSIONS
OF EACH UNITTABLE APPENDIX B-64303EN/01

Fig. C2 (a) Connector case (HONDA PCR type)

TYPE
USAGE

HONDA PCR-V20LA (for 6 dia. cable)

GENERAL

21 11.4

(1)I

I V+H I (2) - -

f'- IC')

i
I

30

(3) (6)

(4)

(1) (2) Case
(3) Cable clamp
(4) Lock bracket
(5) Lock lever
(6) Set screw for cable clamp

- 438-



B-64303EN/01 APPENDIX

A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C2 (b) Connector case (HIROSE FI type

TYPE

USAGE

HIROSE FI-2Q-CV

PULSECODER INTERFACE

LINEAR SCALE INTERFACE

MANUALPULSE GENERATOR INTERFACE

(1) (2) Case
(3) Lock bracket
(4) Lock lever
(5) Cable clamp
(6) Set screw for cable clamp

21±O.3
11.5±O.3

9.5±O.2
(5)

(6) - --

(4) --

--

II)

c:i
-tl
r-,
C")

C")

c:i
-tl
II)

r-...:.... (3)

30±O.3
(2) (1)
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A. EXTERNAL DIMENSIONS
OF EACH UNITTABLE APPENDIX B-64303ENI01

Fig. C2 (c) Connector case (FUJITSU FCN type)

TYPE
USAGE

FUJITSU FCN-240C20-Y/S (for 5.8 dia.cable)

: GENERAL

9.5

21- '"- ,

u u

~
1= ) t-

eo~O2

V '\

8 [

,It

30- '"~ ,

11.4

(2)

Lock lever

I

rn
I

Cable clamp
Screw

I

cp
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C2 (d) Connector case {PCR type (Hirose Electric))
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A. EXTERNAL DIMENSIONS
OF EACH UNITIABLE APPENDIX B-64303EN/01

Fig. C3 a) AMP connector (1): On the servo side

TYPE : AMP1- 178128-3

Circuit No.(25.5)

I 19.24
0IIl(

./"
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C3 (b) AMP connector (2): On the servo side

TYPE AMP2-178128-3

Circuit No.

M
c:i..,
CD
ci

M
c:i..,

(29.7)

10.16--.,
5.08~'--14

~~~;;31-~-t

DIMENSION
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Fig. C3 c) AMP connector (3): For +24 V power supply

TYPE AMP1-178288-3

USAGE POWER SUPPLY UNIT CP1A

+24V INPUT
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C3 (d) AMP connector (4): For +24 V power supply

TYPE AMP2-178288-3

USAGE POWER CP18

+24V OUTPUT

3

2 OV •

1 +24V •

Circuit No.22 96~
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A. EXTERNAL DIMENSIONS
OF EACH UNITTABLE APPENDIX B-64303EN/01

Fig. C3 (e) Contact for AMP connector

SEPARATE AMPl-175218-2(Gold coated)
AMPl-175218-5(Tin coated)

REEL AMP1-175196-2(Gold coated)
AMPl-175196-5(Tin coated)

WIRE AWG 16, 18, 20
(21.8)

B-B
4.t°.4

A-A

~]
In case of reel

(1)2.6)

~I

I

PLATING 1D-MARK~
A

PRESSER 1D-MARK

I~

29±O.2
I~ .~I
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Fig. C4 (a) HONDA connector (case)

APPENDIX

(2)

A.EXTERNAL DIMENSIONS
OF EACH UNIT

~-------A----------+l

14---------- (B)--------~

©

'I

- H I---

rl II

(0) ~...-

~I A (B) C (0)Soecification
MR-20LMH (Plug)

MR-20LFH (Jack)
39.3 44.9 39.8 17

MR-50LMH (Plug)

MR-50LFH (Jack)
67.9 73.5 44.8 18

Symbol Name

1 Connector cover

2 Cable clamp

3 Stopper

4 Screw for cable clamp

5
Plug (MR-20, 50MH)

Jack (MR-20, SOFH)
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terminals

20

50

Outer diameter of the cable
MR-20L dia.1Omm max
MR-SOL dia.16mm max



A. EXTERNAL DIMENSIONS
OF EACH UNITTABLE APPENDIX B-64303EN/01

Fig. C4 (b) Honda connector (angled-type case)

to

o
+l

MR- I NSB
9:lHO DA_

71.3tO.5

17

16

- -

External dimensions of 50-pin connector
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C4 (c) HONDA connector (male)

2-M2

- - - ~

- I----------

\ C J
,....

~f!
co

:ri -L..-t__'-=10 0__ 0
-'-------'L-- O 0 0

, , -, -, -, , "-

• 1~1\16~1 1i 1~ ;6 «

11-" -:>,. 0

8~ i 10 1~ 12' 13'
z
0
I-,---, -, \. , \.

7' i } ? ;; 7'

A B
Number of
terminals

MR-20RMH 32.8 27.8 20

MR-50RHF 61.4 56.4 50

Symbol Name

1 Cable clamp

2 Screw 2.6dia.x8

3 Connector (MR-20,-50MH)
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A. EXTERNAL DIMENSIONS
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Fig. C4 (d) HONDA connector (female

2-M2

/ - - - - --,
I I
I I
I I
I I

I -------- l
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~ rOO 0
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;. ,~;;;' , ,;- ,i 20

A B
Number ot
terminals

MR-20RMH 32.8 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)
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C4 (e) HONDA connector (terminalla out

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
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(SQ-core,plug)

MR-SOFH
(so-core, jack)

MR-20MH
(2Q-core,plug)

MR-20FH
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A. EXTERNAL DIMENSIONS
OF EACH UNITTABLE APPENDIX B-64303EN/01

Fig. C5 Connector made by FCI Japan (3 pins,black)

N
ci
~

CD
o
O'i

7.7

Manufacturer: FCI Japan

Specification
Name (Connector maker Remarks

number)

Connector housing for cable SMS3PNS-5 Brown

(Crimp type) RC16M-23T3 For details on tools
required for crimp

Contact terminals,contact the
(Solder type) RC16M-SCT3 manufacturer.

Cables : Cross sectional area

Insulation diameter

Peeling length

- 452-
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2.8mm max

7.2mm
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C6 Connector for HIROSE Flat cable

CONNECTOR FOR FLAT CABLE (HIROSE ELEC. CO.)

Specification HIROSE ELEC. CO.

HIF3BB

MAIN BODY

1.27 1.27

I 1 .~7 1 I
Section A-P\

PROTECTOR

1.09

Section B-B' ASS'Y DIAGRAM

CRAMP

A

D
3.5

IA.
4.5

Dimensions

Description
No.of

A B C 0contact

HIF3BB-34D-2.54R 34 47.75 40.64 41.91 43.23

HIF3BB-50D-2.54R 50 68.07 60.96 62.23 63.6

A01 MARK (SIDE)

34PINS ,../ / POLARITY GUIDANCE

ROW A --. [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ
ROW B --. [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ [QJ

01 07 09
02 04 06 08 10 12 14

OUTVIEW FROM CONNECTOR SIDE.

50PINS

ROWA--.

ROWB--.

01
02

19
12 18 20

OUTVIEW FROM CONNECTOR SIDE.
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A. EXTERNAL DIMENSIONS
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Fig. C8 (a) Punch panel connector for reader/puncher interface

G

G 10.7
H 1.2
J 0.8

F

D 7.8
E 12.6
F 41.3

A 53.0
B 38.3
C 47.0

I

1/10

~ LA'~

l~

A-A cross section

Dm
~'0

10.8

A

1 C _I

•
B

A-+-

E I"r- - 11" 1\ I J r't
A- J"\'-10

I

2-3.05¢\

Fig. C8 (b) Locking plate plate for reader/puncher interface connector

~II.. 12.7

Spring washer

1.2
6.2

Small round
Interlock screw head screw

~--'--,\ it 1.2g",ov.

E-t------i~--t-~n----t-

M2.6 x P0.45 screw
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A.EXTERNAL DIMENSIONS
OF EACH UNIT

Fig. C9 Honda connector (for the distributed I/O connector printed circuit board)

Honda MR type, 50 pins, male, connection printed circuit board soldering type connector

Type No. Honda Tsushin Kogyo Co., Ltd.
MRH-50FD

636

u:>
N

2 46.2
9 7 44.2

2.6

I
' M ilL. 1-3

~ ,..;
;;y

~M ..
3.9 I 33.8

o
M

(53.39)

50.81

43.18

, I i j- I I I I

19l 10 11 U Zl l ' ~') 1611 11 Z, JO ] 1 l<

]3 )' l S ) & m n 19 4.0'1 ' 2' . ] .. . s •• U d "

M

~t.O

.A.a:;;;:~=========;=r-'47'rN

o
M

MRH-50FD

o
0000000000000000

000000000000
000000000000000000

o

Pin configuration of Honda MR connector, 50 pins, male

19

Viewed from the connector side

- 455 -



B. 20-PIN INTERFACE
CONNECTORS AND CABLES APPENDIX B-64303EN/01

B 20-PIN INTERFACE CONNECTORS AND
CABLES

Appendix B, "20-PIN INTERFACE CONNECTORS AND CABLES",
consists of the following sections:

B.l BOARD-MOUNTED CONNECTORS .457
B.2 CABLE CONNECTORS 458
B.3 RECOMMENDED CONNECTORS , APPLICABLE

HOUSINGS, AND CABLES .460
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B-64303EN/01 APPENDIX

B.20-PIN INTERFACE
CONNECTORS AND CABLES

B.1

8.1.1

8.1.2

BOARD-MOUNTED CONNECTORS

Vertical-type Connectors

Models: PCR-EV20MDT (Honda Tsushin)
52618-2011 (Molex Japan)

These board-mounted connectors have been specially developed to
achieve the high packing density required for FANUC products. As
explained in the following subsection, Honda PCR series connectors
can be used as cable connectors because the mating mechanism of the
newly developed connectors is compatible with that of the Honda
PCR series connectors. To support this specification extens ively,
many connector manufacturers are now developing custom-tailored
cable connectors . (Note that these cables cannot be used with
screw-fixing cable connector housings.)

Straight and Right-angled Connectors (for Spring and
Screw-fixing Connector Housings)

Models : PCR-E20MDK-SL-A (Honda Tsushin) (straight connector)
PCR-E20LMDETZ-SL (Honda Tsushin) (right-angled
connector)

These connectors are used for the main and option boards. As cable
connectors, they are compatible with screw-fixing connector housings
as well as the spring locking connector housings.
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B. 20-PIN INTERFACE
CONNECTORS AND CABLES APPENDIX B-64303EN/01

B.2 CABLE CONNECTORS

Cable connectors consist of a connector main body and housing. The
models listed below are available. Those connectors not marked
with an asterisk are currently being mass-produced as manufacturer's
standard models. Those marked with an asterisk are produced
according to custom specifications by FANUC.

---------,

Use Type Manufacturer Connector
model

Housing
model

Applicable cable
outside diameter

Cable
connector

General
use
(MDI,
IOLlNK,
AMP,
SPDL,
etc.)

For _ Soldering
pulse coder, type
coaxial
cable,
linear scale,
manual pulse
generator,
etc.

1
Hirose1
Honda __ PCR-E20FS_

FI-20-CV6* - 1> 10.25mm (1)9.5 to 11.0)

PCR-V20LA* - 1> 6mm (1)5.7 to 6.5) I

Fig. B.2 Cable connectors

8.2.1 Strand Wire Press-mount Connector

With this connector, #28AWG wires are press-connected to each pin
at the same time. The cost of producing a cable/connector assembly
with this connector model is much lower than with connectors
desi d f ld .esigne or cnmpmg or so enng,

Connector model
Supplementary description

(manufacturer)

FI-20-CV7 (Hirose) Low connector housing, more compact than conventional models. The housing
can be fastened to a board-mounted connector by means of a screw lock. It
is intended mainly for connecting the board-mounted connectors used on the
main and option boards of the LCD-mounted type (see Section 8.1.2). Note that
this connector housing cannot be used for conventional board-mounted
connectors.
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B.20-PIN INTERFACE
CONNECTORS AND CABLES

8.2.2 Soldering Type Connector

Details of soldering type connectors and their housings are
summarized below,

dhT bl B 2 0 'I f Id 'a e etal s 0 so enng type connectors an ousinqs

Connector model
Supplementary description

(manufacturer)

PCR-E20FS (Honda) Soldering type connector for general signals . This is suitable for producing cable
assemblies in small Quantities, as well as on-site.

F140-20S (Hirose) Equivalent to Honda PCR-E20FS
F140B-20S (Hirose) Has the same number of pins as the FI40-20S, but features a wider soldering pitch,
(formerly, FI40A-20S) facilitating soldering and enabling the use of thicker wires . Its reinforced pins allow

wires as thick as #17AWG to be soldered to the F140B-20S (wires no thicker than
#20AWG can be used with the FI40A-20S). Note, however, that a thick wire, such
as #17AWG, should be used with a more robust houslnq like the FI-20-CV6.

F140B-2015S (Hirose) Features a wider soldering pitch , attained by using the space provided by thinning
(formerly, FI40-2015S) out some pins . Also features tougher pins, compared with its predecessor, the

FI40-2015S. These pins can be soldered to wires as thick as #17AWG, provided
that the cable diameter does not exceed 8.5 mm.

Houslnn model (manufacturer) Supplementary description

FI-20-CV5 (Hirose) Should be used with the FI40B-20S . This is a plastic housing designed for use
with a cable that is 9.2 mm in diameter.

FI-20-CV6 (Hirose) Should be used with the FI40B-20S . This housing , however, can be used with a
thicker cable (such as 10.25 mm) than is possible with the FI-20-CV5. Its
components are die cast.

In addition to the combinations shown in Fig. B.2, Hirose
soldering-type connectors can be combined with the housings listed
below. Ensure that the diameter of the cable used with each housing
satisfies the requirements of that housing.

Connector model Housing model (applicable cable diameter)
F140B-2015S ~ FI-20-CV (8.5 mm in diameter) only

(formerly FI40-2015S)

F140-20S
F140B-20S ~

(formerly FI40A-20S)
Those listed on the left can be used.

FI-20-CV2 (<j>6.2mm)
FI-20-CV5 (<jJ9.2mm)

FI-20-CV6 (<jJ10.25mm)
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B.3 RECOMMENDED CONNECTORS, APPLICABLE
HOUSINGS, AND CABLES

d blr bl hd dT bl B 3 Ra e ecommen e connectors, appuca e OUSInQS, an ca es

Compatible
Connector name FANUC-approved FANUC-approved cable(cable diameter)
referenced in the connector(manufactu housing FANUC development Remark

Connection Manual rer) (manufacturer) FANUC specification
number

PCR-E20FA PCR-V20LA(Honda
Plastic housing

(Honda Tsushin) Tsushin)
F130-20S FI-20-CV2(Hirose

Metal housing
PCR-E20FA (Hirose Electric) Electric)
Strand wire press-mount FCN-247J020-G/E FCN-240C020- YIS
type (FUJITSU (FUJITSU Plastic housing

COMPONENT) COMPONENT)
52622-2011

52624-2015(Molex)
A66L-0001-0284#1 OP

Plastic housing
(Molex) (6.2 mm in diameter)

PCR-E20FA
F130-20S FI-20-CV7

Strand wire press-mount
(Hirose Electric) (Hirose Electric)

Plastic housing
type

PCR-E20FS PCR-V20LA
Plastic housing

PCR-E20FS I (Honda Tsushin) I (Honda Tsushin)
Soldering type F140-20S FI-20-CV2

Plastic housing
(Hirose Electric) (Hirose Electric)

F140B-2015S F140B-2015S
FI-20-CV

A66L-000 1-0286(Note)
(formerly FI40-2015S) (formerly FI40-2015S)

(Hirose Electric)
A66L-0001-0402(Note) Plastic housing

15-pin solderinq type (Hirose Electric) (8.5 mm in diameter)
F140B-20S

FI-20-CV5
A66L-0001-0367

F140B-20S (formerly FI40A-205)
(Hirose Electric)

A66L-0001-0368 Plastic housing
(formerly FI40A-2015S) (Hirose Electric) (9.2 mm in diameter)
Soldering type F140B-20S FI-20-CV6 A66L-0001-0403(Note)

Metal housing
(Hirose Electric) (Hirose Electric) (9.8 mm in diameter)

NOTE
Cable A66L-0001-0286 has been recommended
for use as a pulse coder cable . It can be up to 20
m long. Two cables, A66L-0001-0402 and
A66L-0001-0403, have recently been developed.
A66L-0001-0402 and A66L-0001-0403 can be as
long as 30 m and 50 m, respectively. (See Fig. 2
for detailed specifications.)
Both cables have the same level of oil and bending
resistance (cable, 100 mm in diameter, capable of
withstanding at least 10 million bending cycles) as
conventional cables, and are UL- and
CSA-certified.
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8.3.1 Recommended Connectors

Remark

Low cost

(Note 1)

Press-mounting
tool

FHAT-918A

F130-20S F130-20CAT F130-20/1D Low cost

(Hirose Electric) F130-20CAT1 HHP-502
F130-20GP

FCN-247J020 FCN-237T-T043/H FCN-237T-T109/H
-GIS (Fujitsu) FCN-247T-T066/H

FCN-237T-T044/H

FCN-237T-TO62/H

52622-2011 57829-5000 57830-5000 Low cost
(Molex) 57823-5000 57824-5000

PCR-E20FA
(Honda Tsushin)

PCR-E20FA

Press-mount type connector assembly tools and ji s
Connector model FANUC-approved
referenced in the connector Wire forming tool

Connection Manual manufacturer

NOTE
1 Those tools indicated by shading are available

from FANUC (specification number
A02B-0120-K391 ).

2 The tools available from each manufacturer are
specifically designed for use with the connectors
manufactured by that manufacturer.
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8.3.2 Applicable Cables

Materials for cable assemblies
Machine tool builders are required to manufacture or procure the
materials for the cable assemblies to be used with their products.
FANUC recommends the following materials as being suitable for
interface connectors. Individual machine tool builders are
encouraged to contact each cable manufacturer for themselves, as

. drequire
FANUC

Material Use Constitution specification Manufacturer Remark
number

1c-pafr cable General use 0.08mm2 A66L-0001-0284 Hitachi Cable, Ltd.
10-pair #10P Oki Electric Cable Co., Ltd .

SHINKO ELECTRIC
INDUSTRIES CO., LTD.

12-conductor Pulse coder , 0.5mm2 A66L-Q001-0286 Hitachi Cable, Ltd. 20 m or less
composite cable linear scale, 6-conductor Oki Electric Cable Co. , Ltd .

manual pulse 0.18mm2 SHINKO ELECTRIC
generator 3-pair INDUSTRIES CO., LTD.

0.75mm2 A66L-0001-0402 Oki Electric Cable Co., Ltd. 30 m or less
6-conductor Usable on
0.18mm2 movable parts
3-pair

1.25mm2 A66L-0001-0403 Oki Electric Cable Co. , Ltd . 50 m or less
6-conductor Usable on
0.18mm2 movable parts
3-pair

5-core coaxial CRT interface 5-conductor A66L-0001-0371 Hitachi Cable, Ltd. 50 m or less
cable coaxial
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APPENDIX

B.20-PIN INTERFACE
CONNECTORS AND CABLES

(a) Specifications

Item Unit Specifications

Product No. - A66L-0001-0284#10P

Manufacturer - Hitachi Cable,Ltd.
Oki Electric Cable, Co.,Ltd.

SHINKO ELECTRIC INDUSTRIES
CO., LTD.

Rating - 60°C 30V : UL2789
80°C 30V : UL80276

Material Conductor - Stranded wire of tinned annealed
copper (ASTM B-286)

Insulator - Cross-linked vinyl
Shield braid - Tinned annealed copper wire
Sheath - Heat-res istant oilproof vinyl

Number of pairs Pairs 10
Conductor Size AWG 28

Structure Conductors/ 7/0.127
mm

Outside diameter mm 0.38
Insulator Thickness mm 0.1

Thinnest portion: 0.8 (3.1mm)
Outside diameter (approx.) mm 0.58
Core style (ratlnc) mm UL15157(80°C , 30V)

Twisted pair Outside diameter (approx.) mm 1.16
Pitch mm 20 or less

Lay - Collect the required number of twisted
pairs into a cable, then wrap binding
tape around the cable. To make the
cable round , apply a cable separator

as required.
Lay diameter (approx .) mm 3.5
Drain wire Conductors/ Hitachi Cable : Not available

mm Oki Electric Cable : Available,1 0/0.12
SHINKO ELECTRIC INDUSTRIES

CO., LTD. : Not available
Shield braid Element wire diameter mm 0.12

Braid density % 85 or more
Sheath Color - Black

Thickness mm 1.0
Outside diameter (annrox.) mm 6.2

Standard lenqth m 200
Packlnq method - Bundle
Electrical Electric resistance (at 20°C) ntkm 233 or less
performance Insulation resistance (at 20°C) MQ-km 10 or less

Dielectric strenqth (AC) V/min . 300
Flame resistance - Shall pass flame resistance test

VW-1SC of UL standards.
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(b) Structure drawing

Wire identification table

5" Dot mark
'" - 0 co lor"1l c

~. D> ~ o

Q ,,-
z ""3

"Dl
Drain ? o

.::~ First SecondQ.
wire Q wire wire

1 Orange Red Black
Twisted
-oair 2 Gray Red Black
wire
Binding 3 white Red Black

tape 4 Yellow Red Black

Shield 5 Pink Red Black
braid

Sheath
6 Orange - - Red Black

7 Gray - - Red Black

8 White - Red Black

9 Yellow Red Black

10 Pink Red Black

The numbers assigned to the wires correspond to the numbers in the table at right.
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APPENDIX

B.20-PIN INTERFACE
CONNECTORS AND CABLES

(a) Specifications
Item Unit Specifications

Product No. - A66L-0001-0286
Manufacturer - Oki Cable , Ltd.

Hitachi Electric Cable Co., Ltd.
SHINKO ELECTRIC INDUSTRIES CO., LTD.

Ratinq - 80°C,30V
Material Conductor,braid-shielded wire,drain - Strand wire of tinned annealed copper (JIS

wire C3152)

Insulator - Heat-resistant flame-retardant vinyl

Sheath - Oilproof, heat-resistant, flame-retardant vinyl
Number of wires (wire ons.) Cores 6 (1 to 6) 6 (three pairs) (7 to 9)

Conductor Size mm2 0.5 0.18

Structure Conductors/ 20/0.18 7/0.18
mm

Outside diameter mm 0.94 0.54
Insulator Standard thickness (The minimum mm 0.25 0.2

thickness is at least 80% of the
standard thickness.)
Outside diameter mm 1.50 0.94

Twisted pair Outside diameter mm 1.88
Direction of lay - Left

Pitch mm 20 or less
Lay - Twist the wires at an appropriate pitch so the

outermost layer is right-twisted , and wrap tape
around the outermost layer. Apply a cable

separator as required .
Lay diameter aoprox .) mm 5.7
Drain wire Size mm2 0.3

Structure Wires/mm 12/0.18
Outside diameter mm 0.72

Shield braid Element wire diameter mm 0.12
Thickness mm 0.3
Braid density % 70
Outside diameter mm 6.3

Sheath Color - Black
Standard thickness (The minimum mm 1.1
thickness is at least 85% of the
standard thickness.)

Outside diameter mm 8.5Max. 9.0 (Note)
Standard lenoth m 100
Packinq method - Bundle
Electrical Electric resistance (at 20°C) (wire nos.) nlkm 39.4 (1 to 6) 113 (7 to 9)
performance Insulation resistance (at 20°C) MO-km 15

Dielectric strenqth (AC) V/min. 500
Flame resistance - Shall pass flame resistance test VW-1 SC of

UL standards.

NOTE
The maximum outside diameter applies to portions
other than the drain wire.
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(b) Cable structure
The cable structure is shown below.

-:::::i.~~""<::"""-~c------- Drainwire

-+---=='..-"<-"<--'<------ O.18-mm2 twisted pair wire

_,.,....."..".........-r----- O.5-mm2 insulatedwire

"d-'If+---t---- Bindingtape

/hf+-t---- Shieldbraid

-r---- Sheath

The colors in the figure indicate the colors of insulators.
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c) Specifications

Item Specification

FANUC specification number A66L-0001-0402 A66L-0001-0403
Manufacturer Oki Electric Cable Co., Ltd.

A-conducto r B-conductor A-conductor B-conductor
Conductor Constitution 16/0.12 3/22/0.12 16/0.12 7/16/0.12

Number of conductors/ (0.18mm2
) (0.75mm2

) (0.18mm2
) (1.25mm2

)

mm
Typ ical outside 0.55 1.20 0.55 1.70
diameter (mm)

Insulation Co lor White , red, black Red, black White, red, black Red, black
(polyester) Typ ical thickness (rnrn) 0.16 0.23 0.16 0.25

Typ ical outside 0.87 1.66 0.87 2.20
diameter (rnm)

Pair twisting Constitu tion White-red,

~
White- red ,

~white-black, and white-black, and
black-red black-red

Direction of twisting Left

~
Left

~Typical pitch: 20 Typical pitch : 20
mm mm

Assembling by Number of strands or 3 6 3 6
twisting cond uctors

Direction of twist ing Left Left
Tap ing Twisting is wrapped with washi, or Twisting is wrapped with washi, or

Japanese paper , tape. Japanese paper, tape.
Typ ical outside 5.7 6.9
diameter (rnrn)

Braided Typ ical strand 0.14
shielding diameter (mrn)

Typ ical density (mm) 80
Drain A 12/0.18 mm wire is rouqhlv wrapped under braided shleldinq .
Typ ical outside 6.4 7.6
diameter (rnrn)

Sheath Color Black matted)
(polyurethane) Typ ical thickness (rnrn) 1.05 1.1

Vertical taolno Vertically taped with washi under sheath inc,
Outside diamete r (rnrn) 8.5±0.3 9.8+0.3

Finished Typicallenqth (m) 100
assembly Short size Basically not approved.
Finished Ratinq 80°C 30V
assemb ly Standard Shall comply with UL STYLE 20236 and CSA LL43109 AWM 1/11 A 80°C 30V
performance FT-1.

Flame resistance Shall comolv with VW-1 and FT-1.
Electrical Conductor resistance 103 or lower 25.5 or lower 103 or lower 15.0 or lower
performance nlkm (20°C)

Insu lation resistance 1 or higher
Mnlkm (20°C)
Dielectric strength A.C 500
V-m in
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Item Specification

Insulation Tensile .strength 9.8 or higher
performance N/mm 2

Elonoation % 100 or hioher
Tensile strength after At least 70% of that before aging
aolno %
Elongation after At least 65% of that before aging
aging %
Aqinq condition For 168 hours at 113°C

Sheathing Tensile strength 9.8 or higher
performance N/mm 2

Elonoation % 100 or hiqher
Tensile strength after At least 70% of that before aging
acme %
Elongation after At least 65% of that before aging
aaina %
Aaino condition For 168 hours at 113°C

Cable cross Tape Braided shielding

section

~~
TwistedpairA• Red ~

R. Black~

J~8~'Solidwire B

~- Red
Drain

Sheath
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APPENDIX

B.20-PIN INTERFACE
CONNECTORS AND CABLES

(a) Specifications
Item Unit Description

Specification - A66L-0001-0371

Manufacture - HITACHI CABLE CO.• LTD.

Number of Conductors Core 5
Inside Size mm2 0.14
Conductor Components Conductors(PCS) 7/0.16

/mm
Material - Tin-coated Soft Copper Wire

Diameter mm 0.48
(approx.)

Insulator Material (Color) - Polyethylene (White).
heat-resistant 80°C

Thickness mm 0.71
Diameter mm 1.90
(aoorox.)

Outside Material - Tin-coated Soft Copper Wire
Conductor (Rolled)

Diameter of mm 0.08
Component-Wire
Density % 95 or more
Thickness mm 0.2

Jacket Material - Vinyl, heat-resistant 80°C
Color - Black. White . Red. Green . Blue
Thickness mm 0.15
Diameter mm 2.6
(approx .)

Twisted Assembly Diameter mm 7.1
I (aporox.)

Thickness of Paper Tape mm 0.05

Shield braid Wire dia. Material mm 0.12 (Tin-coaded soft copper
wire)

Density % 80 or more (typ 82%)

Thickness mm 0.3
Diameter mm 7.8

Sheath Material . Color - Oil Tight Vinyl (A), Black .
heat-resistant 80°C

Thickness mm 0.7 (Min . thickness: 0.56)
Finish Diameter mm 9.2+0.3
Conductor Resistance (20°C) n/km 143 or less
Dielectric strength . 1000 VAC must be withstood for
(between internal conductor one minute.
and external conductor)

Insulation resistance Mn-km 1000 or more
(between internal conductor
and external conductor. 20°C)
Impedance 10MHz) n 75+5
Standard Capacitance (1MHz) nF/km 56
Standard Attention dB/km 53
Weiqht kq/km 105
Standard Lenqth m 200
Packaqe form - Bundle
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An example of circuit testing 20-pin interface cable

I NTERPOSI TION

9 Black BK

10 Black BK

8 White WH
7 White WH

Red RO

Red RO

Green GN

Green GN

SHEATH

Blue BU

Blue BU

Q

Resistor

Check every
pin

L PCB connector
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CONNECTION CABLE (SUPPLIED FROM
US)

B-64303EN/01

c
APPENDIX

C.CONNECTION CABLE
(SUPPLIED FROM US)

hbbl bi 111M'aximum a owa e ca e engt etween umts
Maximum

Cable type Use and condition cable length
(m)

MOl cable Control unit-to-MDI unit 20m

Electrical cable 10m (Note 2)

1/0 Link cable Electrical-to-optical conversion adapter 2m
Optical cable 200m

Electrical cable (control unit-to-spindle
20m

servo unit)
Serial spindle cable

Electrical-to-optical conversion adapter 2m
Optical cable 200m

Position coder cable Control unit-position coder 50m

MPG cable
Connector panel 1/0 operator's pane l I/O

50m
module-to-manual pulse qenerator

FSSB cable See APPENDIX D.
HSSB cable See APPENDIX D.
RS-232-C communication 4800 baud or less 100m
cable 9600 baud or less 50m
RS-422 communication 9600 baud or less 800m
cable 19.2 k baud 50m

NOTE
1 The maximum cable lengths listed above apply

only when the respective recommended cables
stated in the text are used. If a
non-recommended cable is used, the maximum
cable length may not be guaranteed. Cables
other than the above are used. See the
respective descriptions in this manual for details of
these cables.

2 This cable can be extended to up to 15 m if it is
used within the cabinet.
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Purpose Description Specification Length

Spindle signal cable

Electrical-to-electrical

PCR-E20FA

FI-20-CV7

A02B-0236-K845 5m

Spindle signal cable

For inter-spindle serial
connection

Electrical-to-electrical

PCR-E20FA

PCR-E20FA

A02B-0236-K846 5m

A02B-0236-K847 1m

FI-20-CV7

PCR-E20FA

d---t·I----/---t~J
Spindle signal cable

For optical adapter

MOl signal cable
control unit (CA55)

t
..l.

MOl unit
(CK1)

1/,

PCR-E20FA-E20SPF1A+

A02B-0236-K813 45cm

External installation
controller battery cable
control unit (CA114)

r
..l.

External installation
controller battery (terminal
block)

A02B-0309-K103 14m

Manual pulse generator
cable (for one unit)

Control unit (JA3)
r
..l.

Manual pulse generator
terminal board

F140-2015S

M3 crimp style term inal .~ ~i ~ ~
~

=0"0'" "'0"0=

A02B-0120-K847 7m

Manual pulse generator
cable (for two units) .

Control unit (JA3)
t
..l.

Manual pulse generator
terminal board

Do
F140-2015S

M3 crimp style terminal > ~ IiOl
~ "'EE

O)(O)~(O

A02B-0120-K848 7m
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Purpose Description Specification Length

Manual pulse generator
cable (for three units)

Control unit (JA3)
i
,l.

Manual pulse generator
terminal board

F140-2015S

A02B-0120 -K841 7m

M3 crimp stvle terminal E~ I ~ ~

~/6'l(o\}6'l(o"'l
I/O Link cable

Control unit (JD1A)
t
,l.

I/O unit (JD1B)

A02B-0120-K842 5m

A02B-0124-K830 5mJ
1

-

..

/. M3 crimp style terminal

IV "
AMP1-178288-3

Control unit power supply
cable

Stabil ized power supply
(24 VDC)

i
,l.

Control unit (CP1A)
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D OPTICAL FIBER CABLE

Optical fiber cables are used for the following interfaces. This table
lists the usable combinations.

Relay enabled / Recommended
Maximum allowable

Applicable
Interface transmission

disabled optical cable
distance

junction adapter

Serial spindle interface Disabled A66L-6001-0026#L- 100m
*1 Enabled A66L-6001-0029#L- 55m *2 A63L-0020-0004

Disabled A66L-6001-0026#L- 200m
I/O Link interface "1

Enabled A66L-6001-0026#L- 100m *2 A63L-0020-0002

Serial servo bus (FSSB) Disabled A66L-6001-Q023#L- 10m

interface Disabled A66L-6001-0026#L- 50m *3

& CAUTION
1 During connection with optical fiber cables
2 To relay a connection with optical fiber cables, only

one replay point is allowed. In addition , the total
length of two cables must be the maximum
allowable transmission distance or less.

3 The length the FSSB1 line is limited as shown
below.
• The length between the CNC and the first slave

unit is 50 m or less.
• The length between slave units is 40 m or less.
• The total length including the above is 500 m or

less.
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Notes on the specifications of optical fiber cable
(1) Supported optical cables

< I> Internal cord type cable A66L-6001-0023#LxRxxx
Cable length 0.15 to 10m
Code diameter. <jJ2.2mrn x 2 cords
Tensile strength

Optical fiber cord 7 kg per cord
Between optical fiber cord and connector 2kg

Minimum bending radius of optical fiber cord 25mrn
Operating temperature -20 to 70°C

LcQ[]]I--- ----I~Unitmm

Two cords are bound together.

I
~ode

100 typo

-----------<

6.7--+1 ~ 14 max. ~---------11

[O::::::::==-----------I
Fig. D (a) External dimensions of internal cord type cable

<2> External type cable A66L-600 1-0026#LxRxxx
......... ............ .................. A66L-600 l-0029#LxRxxx

Cable length 1 to 200m
Optical fiber cord diameter. <jJ2.2mrn x 2 cords
Diameter of cable with reinforced cover <jJ7.6mm
Tensile strength

Cable with reinforced cover 75kg
Optical fiber cord 7 kg per cord
Between optical fiber cord and connector 2kg

Minimum bending radius of optical fiber cord 25mm
Minimum bending radius of cable with reinforced cover

.................... .....50mm
Bending resistance (cable with reinforced cover)

10 million bending cycles at room temperature (when the
bending radius is 100 mm)

Flame resistance Equivalent to UL VW-l
Operating temperature -20 to 70 °C

Unitmm

Reinforced cover

I : I

t
35 typ o

~I

I : I
~

Bush
<,

Code

150 typo6.~ ~ 19 max . ~~f--------""

21 co=====---
~~I~I

8.2L-~1------------1

Fig. D (b) External dimensions of external cable
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(2) Cable selection

Table D (a) Standard cable length

Internal cord type cable External cable
A66L-6001-0023 # A66L-6001-0026#

Specification Length Specification Length

L150RO 0.15m L1R003 1.0 m
L300RO 0.3m L2R003 2.0m
L500RO 0.5m L3R003 3.0 m
L1R003 1.0 m L5R003 5.0m
L2R003 2.0 m L7R003 7.0m
L3R003 3.0m L10R03 10.0m
L5R003 5.0m L15R03 15.0m
L7R003 7.0m L20R03 20.0m
L10R03 10.0 m L30R03 30.0m

L50R03 50.0m

L100R03 100m
L200R03 200m

• Always use an external cable (A66L-6001-0026#~) when the
cable is to be laid outside the power magnetics cabinet or main
unit cabinet, where it may be pulled, rubbed, or stepped on.

• Use an external cable when part of the cabling is to be subject to
movement. For example, when connecting a movable portable
operation pendant box to the power magnetics cabinet, the use of
an external cable is desirable because the cable is likely to be
bent, pulled, or twisted repeatedly even though frequent system
operation is not expected. However, the force likely to be
applied when the cable is installed or moved for maintenance
purposes does not need to be taken into consideration.

• Use an external cable in locations where sparks or flame are a
danger. Although the internal cord type cable
(A66L-6001-0023#~) is covered by nonflammable resin, the
cover, if exposed to frame for a long time, may melt, allowing
the fiber cable inside to bum.

• Use an external cable when the cable is expected to be pulled
with considerable force during installation (the force applied to
the cable must be within the specified tensile strength limit at all
times). For example, even though installing a cable in a cable
duct can be regarded as internal cabling, a cable of the
appropriate type must be selected according to the tensile force to
be applied to the cable during installation.

• Both the internal cord type and external cables have the same oil
and heat resistance properties .
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(3) Procuring the cable

(4) Handling precautions

All the optical fiber cables mentioned above are special cable products
with optical connectors, which are designed, produced, and tested to
ensure the required system performance and reliability. It is
technically impossible for users to produce these cables or process
(cut and reconnect) them after purchase. Users are requested to
purchase cables of the necessary length from an appropriate supplier.
Cables are available from either FANUC or any of the
FANUC-approved manufacturers listed in Table D( d).

Table D(d) FANUC-approved cable manufacturers and cable model
numbers (retail)

< 1> Internal cord type cable: A66L-6001-0023#LxRxxx
Manufacturer Model number Remark

Tyco Electronics AMP *-353373-*
Japan Aviation PF-2HB209-**M-F-1 ** indicates the cable
Electronics Industry lenqth (rn).

Hirose Electric Co., Ltd. H07-P22-F2VCFA-** ** indicates the cable
length (m).

<2> External Cable: A66L-6001-0026#LxRxxx
Manufacturer Model number Remark

Tyco Electronics AMP *-353199-*
Japan Aviation CF-2HB208-**M-F-1 ** indicates the cable
Electronics Industry) lenqth (rn).

Hirose Electric Co., Ltd. H07-P22-F2NCFA-** ** indicates the cable
length (m).

Oki Electric Cable Co., OPC201HPXF-**MB ** indicates the cable
Ltd. lenqth (rn).

< 1> Protection during storage
When the electrical/optical conversion module mounted on the
printed circuit board and the optical fiber cable are not in use ,
their mating surfaces must be protected with the lid and caps with
which they are supplied. If left uncovered, the mating surfaces
are likely to become dirty, possibly resulting in a poor cable
connection.

Electrical/optical conversion module Lid

Optical fiber cable

D

D
o

<

Optical fiber cable caps

<
<

CJ)

CD >
Fig. D (c) Protection of electrical/optical conversion module and optical fiber cable (when not in use)
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<2> Optical fiber cable
• Make sure that the bending radius and tensile strength of the

cable are always within their ranges described in the
specifications (see the first item), regardless of whether the
cable is stored or routed and whether operation is in
progress or not.

• Although the reinforcing cover of the external cable has
sufficient mechanical strength, be careful not to drop heavy
objects on the cable.

• Grasp the optical connector firmly when connecting or
disconnecting the cable. Do not pull on the optical fiber
cord itself. (The maximum tensile strength between the
fiber cord and connector is 2 kg. Applying greater force to
the cord is likely to cause the connector to come off, making
the cable unusable.)

• Once connected, the optical connector is automatically
locked by the lock levers on its top. To remove the
connector, release the lock levers and pull the connector.

• Although optical connectors cannot be connected in other
than the correct orientation, always take note of the
connector's orientation before making the connection.

• Before installing an external cable , fix either a wire with a
hook or a tension member to the reinforcing cover of the
optical connector and pull the wire or tension member, as
shown in Fig. D(d). This is done to prevent a tensile force
from being applied between the fiber cord and connector.
If no tensile force is applied between the fiber cord and
connector when installing the cable, you can hold the
reinforcing cover of the connector directly and pull it. In
the case of an internal cord, which does not have a
reinforcing cover, apply the same protective measures, as
instructed in Fig. D(d), for that portion of the cable where
the two cords are bound together, in order to prevent a
tensile force from being applied between the fiber cord and
connector. In the same way as for an external cable, if no
tensile force is applied between the fiber cord and connector
during installation, you can hold the shielded part of the
cable directly and pull it. Because the combined tensile
strength of the two cords is only 14 kg, however, avoid
applying too great a force to the cable during installation,
regardless of whether you have taken the protective
measures.
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.I,

Optical connector

~~lrewllh' hook

R~;;;umJIT~
Tape if

~=>
2 cords combined

8'<3J;

Reinforcing cover Optical connector

'\
D Tension member

Z7Z////I{7?2-- l
Tape

Fig. 0 (d) Prior to installing a cable

• Take care to keep both parts of the optical connector (cable
side and PCB side) clean. If they become dirty, wipe them
with tissue paper or absorbent cotton to remove dirt. The
tissue paper or absorbent cotton may be moistened with
ethyl alcohol. Do not use any organic solvent other than
ethyl alcohol.

• Fix the reinforcing cover of the external cable or the cord
binding portion of the internal cord type cable by using a
cable clamp, as shown in Fig. D(e), to prevent the weight of
the optical fiber cable from being applied directly to the
connecting part of the optical connector.

(Recommended cable clamp) Recommended cable clamps are
listed below. Use a clamp that
grasps the optical cable lightly;
the clamp should not apply
excessive pressure to the cable .

For an external cable CKN-13SP (with sponge)
(Kitagawa Industry Co., Ltd.)

For an internal cord type cable
MN-I (Kitagawa Industry Co.,
Ltd.)
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Reinforcing cover of external cable or cord
binding portion of internal cord type cable

\

~d;"' of 50 mm 0'mO~fmd"g='<1
Bending radius of 25 mm or more (for cord binding portion)
(Make the bending radius as large as possible.)

Cable clamp

1
Bending radius of 25 mm or more
(Make the bending radius as large
as possible.)

OPti'~

Fig. D(e) Fixing the cable with a clamp

• Any superfluous portion of the cable may be wound into a
loops. Should this prove necessary, make sure the
diameter of each loop is at least 150 mm (for an external
cable) or at least 100 mm (for an internal cord type cable).
Winding the cable into smaller loops may produce sharp
curves that exceed the specified bending radius limit
without the user being aware. Such bending can result in a
greater transmission loss, ultimately leading to a
communication failure.

• When using a nylon band (cable tie) as a cable clamp,
follow the instructions given below. Also, take care not to
apply a bending force to one particular part of the cable
when fixing it with a clamp. Failing to clamp the cable
correctly may cut or damage it.
(External cable)

Do not clamp the uncovered portion of the cable with a
nylon band. When clamping the cable by the
reinforcing cover, the clamping force is not an
important factor to consider. However, ensure that
the clamping force is as small as possible to ensure that
the reinforcing cover is not deformed by the clamping.
If possible, the clamping force should be 5 kg or less.

(Internal cord type cable)
Lightly clamp the optical cable with a nylon band so
that the cable shield is not deformed. If possible, the
clamping force should be 1 or 2 kg (make sure that no
force is applied to the cable). Due care is required
when clamping the internal cord type cable because its
cable shield is weaker than the reinforcing cover of the
external cable.
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=

=

(5) Optical fiber cable relay of FANUC I/O Link
When used for the FANUC I/O Link application, optical fiber cables
can be connected by using an optical fiber adapter, as follows.

(a) External view of an optical fiber adapter

32±O.3

I~R1.6 , I

~~I~1*1. ~:: .IT
!)

Optical fiber adapter (A63L-0020-0002)

\

Optical fiber cable

\
Optical fiber cable

j
o 0

q 1ffJJ

-.
Mounting board

NOTE
Up to one relay points are permitte.
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=

=

(6) Optical fiber cable relay of FANUC high-speed serial bus
With the FANUC high-speed serial bus, special low-loss optical
cables can be connected by using a special low-loss optical relay
adapter as an optical fiber relay adapter.

(a) External view of the low-loss optical relay adapter

32±0.5 ,.

I~R1.6 , I

~~I~1
#Ic 21+0.3 .I~
c 3.2 42+1.0 _ •.1

;1

(b

Low-loss optical relay adapter (A63L-0020-0004)
\

ada ter

Low-loss optical fiber cable

\
o 0

d 7fIIJ

-,
Mounting board

NOTE
Only one relay point is permitted.
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(7) Precautions for connection with low-loss optical junction adapter
• Features and attention in use of low-loss optical junction adapter

(A63L-0020-0004)
When optical connectors for a conventional optical junction
adapter (A63L-0020-0002) are jointed, the facing ferrules (Note
1) are located about 60 urn from each other. This is because the
optical fiber of conventional PCF (plastic clad silica fiber) cables
(A66L-600 1-0026) may protrude from the tip of the ferrules (by
up to about several urn), resulting in the fiber protrusion being
damaged when the ferrules are butted against each other.
In the low-loss optical junction adapter, the ferrules are butted
against each other, thus greatly reducing the reduction in repeater
loss. Therefore, the two optical cables used with the low-loss
optical junction adapters must be dedicated to the adapters .
If a conventional PCF (plastic clad silica fiber) cable
(A66L-6001-0026) is used as even one of the two optical fiber
cables for joining the low-loss optical junction adapter, both
cables may be damaged, resulting in deteriorated
characteristics.

NOTE
Ferrule: Movable metal at the tip of an optical
connector; the fiber is bonded to the ferrule.

Ferrule

Protective cover

Optical cable

Optical connector

• Features of low-loss optical cable (A66L-6001-0029#---)
A low-loss optical cable is selected from conventional PCF
optical cables (A66L-6601-0026). The selected cable offers
low loss, and its connector section is given special treatment; the
fiber ends are provided with a depression so that the ferrules can
be butted against each other. The two optical cables used with
the low-loss optical junction adapter must be of low-loss type.

• Appearance of the low-loss optical junction adapter and cable
(how to distinguish them from conventional types)
The body of the conventional optical junction adapter is black,
but that of the low-loss optical junction adapter is blue. In
addition, the protective cover(Note 1) of the conventional PCF
optical cable is black, but that of the low-loss optical cable is
blue.

- 483 -



D.OPTICAL FIBER CABLE APPENDIX B-64303EN/01

(8) Installing the optical fiber junction adapter
The optical fiber junction adapter should be installed within a cabinet,
as a rule. If it is impossible to avoid installing it within a cabinet,
protect the adapter and the optical cable portions (such as connectors
and cords) not covered with reinforcement coating from the outside air
by, for example, covering them with packing.

(9) Environmental resistance of the optical fiber junction adapter
• The optical fiber junction adapter is not waterproof. Even when

optical cables are attached to both ends of the adapter, there are
very small gaps in the linked portions, so water resistance can not
be expected.

• When optical cables are attached to both ends of the junction
adapter installed in a normal environment (such as within a
cabinet), it is unlikely that dust will penetrate between the
adapter and optical fiber to the degree that it may hamper normal
optical linkage. If one or both ends of the adapter are left open,
dust and dirt may accumulate even when the adapter is in a
normal environment (such as within a cabinet). The dust and
dirt on the adapter ends is likely to hamper normal optical
linkage when the optical cables are attached. In such a case,
clean the junction adapter and the optical connector using the
optical fiber junction adapter cleaning method described below.

• Do not allow cutting fluid to splash over the adapter or those
optical cable portions (such as connectors and cords) that are not
covered with reinforcement coating. If the inside of the adapter
and fiber end surfaces are contaminated with cutting fluid, a
malfunction may occur.

(10) Cleaning
If the optical fiber junction adapter, optical-to-electrical conversion
module, or optical cable are soiled, clean them according to the
following procedures.
• Cleaning the optical fiber junction adapter and

optical-to-electrical conversion module
First, clean the entire housing by wiping it with a cloth moistened
with, or by washing it in, ethyl alcohol or HCFC141B
(alternative CFC; High Shower spray can DS-2168 ,
manufactured by Sun Hayato). Similarly, wash the two sleeves
in the adapter or wipe them with a cotton swab or the like.

• Cleaning optical cables
For the optical cables, it is important to clean the connectors at
their ends. Any soiling on the optical fiber end surfaces will
hamper optical transmission, resulting in a malfunction. Wipe
the optical fiber end surfaces (that is, the ferrule end surfaces)
thoroughly with a soft, clean cloth (like gauze) moistened with
ethyl alcohol or HCFC141B, in the same way as described above.
The use of cotton swabs may prove convenient. The fiber end
surfaces of low-loss optical cables are lower than the ferrules.
To remove any soiling from the fiber end surfaces completely,
push the cotton swab or gauze into the depressions all the way
through while rotating the ferrule.
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If the ferrules and optical connectors are contaminated with oily
substances, and they may extend over a cleaned fiber end surface
when it is attached to the optical-to-electrical conversion module,
it is a good idea to wash them before wiping the optical fiber end
surfaces, using the procedure stated above.
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E LIQUID CRYSTAL DISPLAY (LCD)

LCD with a touch panel
The touch panel is operated by directly touching the LCD screen.
For this operation , be sure to use a FANUC-supplied pen
(A02B-0236-KIll ) dedicated to the touch panel. If a sharp-pointed
pen is used, for example , to touch the LCD screen, the LCD surface
may be flawed or damaged. Moreover, do not touch the LCD screen
directly with a finger. Otherwise, the operability of the LCD may
deteriorate, and the LCD screen may get dirty.

Protection sheet for the touch panel
A protection sheet is attached the face of an LCD with a touch panel
to protect the thin film of the touch panel and LCD. If the protection
sheet is damaged, it can be replaced. For the replacement method,
refer to the maintenance manual. (The protection sheet is a
consumable part.)

- 486-

./



B-64303ENI01 APPENDIX F.MEMORY CARD INTERFACE

F MEMORY CARD INTERFACE

Overview
Using the memory card interface located on the left side of the LCD,
input/output of data inside the CNC and remote diagnosis using a
modem card can be performed. This appendix describes the memory
card interface for data input /output. For an explanation of remote
diagnosis using a modem card , see the related document.

CF card
Since a CF card includes flash memory , if read operation is repeated
over a long period of time, an data error occurs in some rare cases due
to internal data corruption. Commercial CF cards generally do not
sufficiently address such a data error. In addition, read operation
may take much time depending on the state of internal memory; if
there is a delay in transferring data to the CNC during DNC operation,
the finished quality of the machined surface may be affected.
The CF cards recommended below have a superior capability of
correcting data automatically and are designed so as not to read
incorrect data even if a data error occurs. If these cards are used
under the machining conditions defined below, the finished quality of
the machined surface is not affected.

1. Recommended memory cards
The recommended memory cards and their usages are shown in
the table below.

T bl 11 R d da e - ecommen e memory cards

UsaQe Remarks

Order specification Capacity DNC Data server
Data 110 operation by

memory card
100 Base 10 Base

A02B-0281-K601 128 MB 0 0 0 0 CF
A02B-0213-K211 256 MB 0 0 0 0 CF
A02B-0213-K212 1 GB 0 0 0 0 CF

0 : Normal operation confirmed.
x: Normal operation not guaranteed.
CF: Compact flash
*: Compact flash adapter

- The compact flash card adapter (A02B-0303-K150) was
used to check the data I/O and automatic operation on
the PCMCIA port.

The adapter (SDCF-31-03) manufactured by SanDisk
was used to check the operation of the data server.
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2. Others
• The format of the flash ATA card is the quick format.

An unformatted flash ATA card needs to be formatted by
your PC using FATl6. Other formats are not supported.

Using the compact flash adapter
1. Attachment

• Attach the compact flash card to the compact flash card
adapter (A02B-0303-K150, called the CF adapter later).

• Make sure lock lever A is in the upper position and then
insert the CF adapter above into the memory card interface.

• Push lock lever A downward.
• Close the cover of the memory card interface.

NOTE
1 To perform continuous operation with the CF

adapter attached, be sure to push lock lever A
downward and then close the cover of the memory
card interface.

2 The lock function is enabled only when the CF
adapter (A02B-0303-K150) is used.

3 The CF adapter must be inserted with label surface
facing toward the screen.

2. Removal
• Open the cover of the memory card interface.
• Push lock lever A upward.
• Push eject button B once to project the button.
• Push eject button B again to eject the CF adapter.
• Remove the CF card with your fingers.
• Close the cover of the memory card interface.

NOTE
1 When lock lever A is in the lower position (in the

locked state), eject button B cannot be pushed.
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Lock lever A

APPENDIX F.MEMORY CARD INTERFACE

Eject button B Compact flash card

Compact flash card adapter

Notes on ONC operation with a memory card inserted into the PCMCIA port
Since a CF card includes flash memory, if read operation is repeated
over a long period of time, an data error occurs in some rare cases due
to internal data corruption.
This CF card has a capability of correcting data automatically and is
designed so as not to read incorrect data even if a data error occurs,
but it temporarily takes much time.
The delay in read operation affects the performance (speed) of DNC
operation and memory operation and the finished quality, so this must
be considered while the use conditions are determined. Set the
processing time for one block to 4 ms or more.
When high performance is required or an expensive workpiece is
machined, use the data server (DNC operation). In DNC operation
on the data server, the above delay in read operation does not affect
the performance or finished quality.
Use ISO code as format ofNC program.
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