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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.

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

However, we cannot describe all the matters which must not be done,
or which cannot be done, because there are so many possibilities.
Therefore, matters which are not especially described as possible in
this manual should be regarded as "impossible”.
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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 thereis adanger of the user being injured or when there is adamage of both the user
being injured and the equipment being damaged if the approved procedure is not observed.

CAUTION

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

NOTE

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

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

PREFACE

Applicable models

Thismanual describestheelectrical and structural specificationsrequired
for connecting the FANUC Series 0i/0i Mate 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

infformation on using these

components with the Series 0i/Oi Mate. Refer to individual manuals for
the detailed specifications of each model.

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

Product name

Abbreviation

FANUC Series 0i-TB 0i-TB
Series Oi
FANUC Series 0i-MB 0i-MB
FANUC Series 0i Mate—-TB 0i Mate-TB
Series 0i Mate
FANUC Series 0i Mate—MB 0i Mate—MB
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Configuration of the
manual

This manual consists of Chapters 1 to 14 and Appendixes.

Chapter title

Description

Chapter 1
CONFIGURATION

Outlines connections for the Series 0i/0i Mate and guides the reader
concerning additional details.

Chapter 2
TOTAL CONNECTION DIAGRAM

This chapter shows the total connection diagram.

Chapter 3 This chapter describes the installation conditions for the Series 0i/0i Mate.
INSTALLATION 1) Required power supply

2) Heat generated

3) Connector arrangement on the control unit

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

CONNECTING THE POWER SUPPLY

Chapter 5
CONNECTING PERIPHERAL UNITS

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

Chapter 6
CONNECTING THE SPINDLE UNIT

This chapter describes how to connect the spindle servo unit, the spindle
motor.

Chapter 7
SERVO INTERFACE

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

Chapter 8
CONNECTING THE MACHINE
INTERFACE I/O

This chapter describes the addresses and connector pins for signals
transferred between the Series 0i/0i Mate and the machine.
Describes the built—in /0O board.

Chapter 9
CONNECTION TO FANUC I/O Link

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

Chapter 10
EMERGENCY STOP SIGNAL

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

Chapter 11
HIGH-SPEED SERIAL BUS (HSSB)

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

Chapter 12 This chapter describes connections for the FANUC DNC2.
FANUC DNC2
Chapter 13 This chapter lists manuals related to the Ethernet, DeviceNet, and other

OTHER NETWORK CONNECTION

networks

Chapter 14
CNC DISPLAY UNIT WITH PC
FUNCTIONS

This chapter describes the connection between the Series 0i and the CNC
display unit with PC functions.

Appendix

A External dimensions of units

B 20-—pin interface connectors and cables
C Connection cables

D Optical fiber cable

E Attaching a CRT protecting cover

F Machine operator’s panel
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Related manuals of The following table lists the manuals related to Series 0i—B, Series Oi

Series 0i—B/0i Mate—-B Mate-B.
This manual isindicated by an asterisk(*).

Manual name Specification

number

FANUC Series 0i-MODEL B/0i Mate—-MODEL B B-63832EN

DESCRIPTIONS

FANUC Series 0i—PB DESCRIPTIONS B-63972EN

FANUC Series 0i-MODEL B/0i Mate—-MODEL B B-63833EN *

CONNECTION MANUAL (HARDWARE)

FANUC Series 0i-MODEL B/0i Mate—-MODEL B B-63833EN-1

CONNECTION MANUAL (FUNCTION)

FANUC Series 0i—PB B-63973EN

CONNECTION MANUAL (FUNCTION)

FANUC Series 0i—-TB OPERATOR’'S MANUAL B-63834EN

FANUC Series 0i—-MB OPERATOR’S MANUAL B-63844EN

FANUC Series 0i Mate—TB OPERATOR’'S MANUAL B-63854EN

FANUC Series 0i Mate—MB OPERATOR’'S MANUAL B-63864EN

FANUC Series 0i—PB OPERATOR’'S MANUAL B-63974EN

FANUC Series 0i-MODEL B/0i Mate—-MODEL B B-63835EN

MAINTENANCE MANUAL

FANUC Series 0i-MODEL B/0i Mate—-MODEL B B-63840EN

PARAMETER MANUAL

FANUC Series 0i—-PB PARAMETER MANUAL B-63980EN

PROGRAMMING MANUAL

Macro Compiler/Macro Executor B-61803E-1

PROGRAMMING MANUAL

FANUC MACRO COMPILER (For Personal Computer) B—66102E

PROGRAMMING MANUAL

PMC

PMC Ladder Language PROGRAMMING MANUAL B-61863E

PMC C Language PROGRAMMING MANUA B-61863E-1

Network

PROFIBUS-DP Board OPERATOR’S MANUAL B-62924EN

Ethernet Board/DATA SERVER Board B—63354EN

OPERATOR’S MANUAL

AST Ethernet Board/FAST DATA SERVER B-63644EN

OPERATOR’S MANUAL

DeviceNet Board OPERATOR’S MANUAL B-63404EN
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Specification

Manual name number
OPEN CNC
FANUC OPEN CNC OPERATOR’S MANUAL B—62994EN
Basic Operation Package 1 (For Windows 95/NT)
FANUC OPEN CNC OPERATOR’S MANUAL B-63214EN
(DNC Operation Management Package)

Related manuals of Thefollowing tableliststhe manual srelated to SERVOMOTOR i series
SERVO MOTOR al series Specification
Manual name
number

FANUC AC SERVO MOTOR ais/oi series B—65262EN
DESCRIPTIONS
FANUC AC SERVO MOTOR Bis series B-65302EN
DESCRIPTIONS
FANUC AC SERVO MOTOR wais/ai/is series B—-65270EN
PARAMETER MANUAL
FANUC AC SPINDLE MOTOR o series B—65272EN
DESCRIPTIONS
FANUC AC SPINDLE MOTOR Bis series B-65312EN
DESCRIPTIONS
FANUC AC SPINDLE MOTOR oii/Bi series B—65270EN
PARAMETER MANUAL
FANUC SERVO AMPLIFIER i series B—65282EN
DESCRIPTIONS
FANUC SERVO AMPLIFIER Bi series B-65322EN
DESCRIPTIONS
FANUC AC SERVO MOTOR ais/ai series B-65285EN
FANUC AC SPINDLE MOTOR o series
FANUC SERVO AMPLIFIER i series
MAINTENANCE MANUAL
FANUC AC SERVO MOTOR Bis series B—65325EN
FANUC AC SPINDLE MOTOR i series
FANUC SERVO AMPLIFIER i series
MAINTENANCE MANUAL
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1. CONFIGURATION B-63833EN/03

1.1 The following figure shows the configuration of FANUC Series Oi/Oi

Mate contral unit.
NAME OF EACH PART Thismanual describeshow to connect theunitsillustratedinthisdiagram.
OF CONTROL UNIT

The numbersin parentheses shown in the diagram are section references

for this manual .

F_,_‘\ T TT T 7T H/\’\H T T T T m
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1. CONFIGURATION B-63833EN/03

1.2
GENERAL OF
HARDWARE
. 1/0O board
Main board (Series Qi only)
* Power PCB (built—in) * DI/DO
DC-DC converter ¢ Manual pulse generator
¢ Main CPU control
* Memory » Data server

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

1/0 Link control
Servo control
Spindle control
Memory card I/F
LED display
Reader/puncher I/F
MDI control
Display control

— —
Main 110
Mini slot :|
(Series 0i only)
¢ HSSB bhoard
* Ethernet board
» DiviceNet board
* PROFIBUS board
¢ FL—net board m— 5
* DNC2 board 1—slot
(Series 0i Mate)
2-slot
(Series 0i)
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TOTAL CONNECTION DIAGRAM

Total connection diagram for Series Oi

Main board
24V-IN(CP1) [[] Power supply 24VDC
24V-0UT(CP2) [ ][] To I/O device
o  LCDunit LCD/MDI unit
Optical fiber cable MDI unit
pispLAY(cor20A) I I cor208
24avpC —— ][] cP1A || ck2
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RS232C(ID5B) | [ ] RS232C(CH.2)
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Mini slot

Main board

Mini slot

HSSB board
ETHERNET board
PROFIBUS board
DeviceNet board
FL-net board
DNC2 board

il

To other device

To other device

0

Built—in I/O

IOLINK(JD1A)

DI:96 points
DO:64 points

DI/DO-1
(CB104)

DI/DO-2
(CB105)

DI/DO-3
(CB106)

DI/IDO—4
(CB107)

MPG(JA3)

Data
server

ETHERNET

(CD38T)

I/O Link

0

. 1/0O for operator’s
1 panel

il

(] o1B
—DD JD1A

/O Link B

4DD JD1B

D JD1A

] D—HJ:L Manual pulse generator (up to 3 units)
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Total connection diagram for Series 0i Mate

Main board
24V-IN(CP1) D Power supply 24VDC
24v-0UT(CP2) (][] To I/O device
[
i LCD/MDI unit
Optical fiber cable LCD unit .
pispLAY(cor20A) Il ] cor208 MDI unit
2avDC ——{[| cP1A — ] cke
[] cPiB CA55 [—— ][] CcK1
CRT unit CRT/MDI unit . |
CRT(JAD) | ][] [} ena MDI unit
2avpc —1J[| CN2 L] ck2
J—D[ CK1
moigA) [ |fb—7V7—7—-—4477T—""-68#—-"""""""""""""""*°°
RS232C(ID5A) | ||F———— ] RS232C(CH.1)
RS232C(ID5B) | |[—————1] RS232C(CH.2)
High—speed skip input (1 point)
HDI/ASP(JA40) D—:
Analog spindle
T Position coder for analog spindle et
i breaker 200VAC
: /M O
i CX1A Cz1 cx3 ][]
| PSM cxa [ ][ Emergencystop
! CX1B TB1 CX2B
| s =
i 1 J\ (-
SPDL(JATA) | |[F====== [laa7e SPM Y2 [ Position coder
spindle — — motor
Servo card b I ;
Optical fiber
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(CSOSPloA) |—|°able coploTBBl oren JF1
| i) SVM i
(Upto3 COP10A ]
TB1 cxos Servo
axes) ha motor
I (-
TB1 CX2A
COP10B JF1 D—‘
COP10A
For servo I TB1 CX2B Cz2 Servo | —
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Main board

1/O for operator’s panel

/O Link (with MPG)
IOLINK@D1A) []] UL 18 JA3 Manual pulse generator
—1IL] Jp1A (up to 3 units)

1/O for operator’s panel

0 spis  (without MPG)
—1IL Jp1a

" /O Link B servo : . .
DD amplifier ' (For the 0i Mate, only one unit can be
' connected.)

0 1
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3.1
ENVIRONMENT FOR
INSTALLATION

3.1.1

Environmental
Requirements Outside
the Control Unit

The peripheral units and the control unit have been designed on the

assumption that they are housed in closed cabinets.

“cabinet” refers to the following:

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

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

e Equivalent to the above.

In this manua

The environmental conditions when installing these cabinets shall
conformto thefollowing table. Section 3.3 describestheinstallation and
design conditions of a cabinet satisfying these conditions.

Meters above
sea level

Ambient Operating 0°Cto 55°C
Temperature Storage, Transport —20°C to 60°C

Normal 75%RH or less, no condensation
Humidity :

Short period 95%RH or less, no condensation

(less than 1 month)

Operating 0.5Gorless
Vibration

Non-operating 1.0 G orless

Operating Up to 1000 m

Non-operating

Up to 12000 m

Environment

Normal machine shop environment

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

10 —
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3.2

POWER SUPPLY

3.2.1 The following units related to the CNC control unit require input power
Power Supply for CNC of 24 VDC +£10%.

Control Units Table 3.2.1 Power supply

O indicates "Applicable.”

Unit Series | Series | Power
Oi Oi Mate | supply
Control unit 1-slot — O 1.6A
2-slot (without data server) O — 2.4A
(including the power supply
for three MPGs)
2-slot (with data server) O — 2.9A
(including the power supply
for three MPGs)
Option card | Ethernet card O — 0.5A
for mini slot
HSSB card O — 0.2A
DNC2 card O — 0.3A
FL-net card O — 0.3A
DeviceNet card O — 0.2A
PROFIBUS card O — 0.3A
9"CRT/MDI unit O O 0.8A
7.2"LCD/MDI unit O O 0.5A
8.4"LCD/MDI unit O — 0.6A
8.4"LCD unit O — 0.6A
10.4"LCD unit O — 0.7A
MDI unit (small) O — O0A
MDI unit (full key) O — 0A
1/0 module for operator’s panel O O 0.4A
(with MPG interface)
(including the power supply for three MPGs)
1/0 module for operator’s panel O O 0.35A
(without MPG interface)
1/0 module for connector panel (basic) O — 0.25A
1/0 module for connector panel (addition) O — 0.15A
Machine operator’s panel unit O O 0.4A
Separate detector interface unit O O 0.9A

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

2 When an RS-232-C unit (with power supplied form the NC)
is connected to the RS-232-C port, +1 Ais further required.
3 Use memory cards that consume no more than 2 W.
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3.3

DESIGN AND
INSTALLATION
CONDITIONS OF THE
MACHINE TOOL
MAGNETIC CABINET

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

(2) The cabinet must be fully closed.

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

Cabinetsthat letinair may bedesined for the servo amplifier and servo
transformer provided that they :

® Useanair filter ontheair inlet ;

® Placetheventilating fan sothat it does not blow air directly toward
the unit;
® Control theair flow so that no dust or coolant entersthe air outlet
(2) The cabinet must be designed to maintain a differencein temperature
of 10°C or less between the air in the cabinet and the outside air when
the temperature in the cabinet increases.
See Sec. 3.4 for the details on thermal design of the cabinet.
(3) A closed cabinet must be equipped with a fan to circulate the air
within.
The fan must be adjusted so that the air moves at 0.5 m/sec along the
surface of each installed unit.

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

abheres to the unit. This may cause the unit to fail.

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

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

Becausethe CRT unit usesavoltage of approximatery 11 kV, airborne
dust gathers easily. If the cabinet isinsufficiently sealed, dust passes
through the gap and abheresto the unit. Thismay causetheinsulation
of the unit to deteriorate.

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

(7) Noise must be minimized.

As the machine and the CNC unit are reduced in size, the parts that
generate noise may be placed near noise-sensitive parts in the
magnetics cabinet.

The CNC unitisbuilt to protect it from external noise. Cabinet design
to minimize noise generation and to prevent it from being transmitted
to the CNC unit is necessary. See Sec. 3.5 for details of noise
€limination/management.

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

Arranging magnetic sources must be done with care.

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

The magnetic intensity is not constant, and it is often increased by
magnetic interference from multiple magnetic sources interacting
with each other. Asaresult, simply keeping the CRT and themagnetic
sources 300 mm apart may not be enough to prevent the distortion.
If they cannot be kept apart, or if the CRT screen remains distorted
despite the distance, cover the screen with a magnetic shield.
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3.4
THERMAL DESIGN OF
THE CABINET

The purpose of the thermal design of the cabinet isto limit the difference
in temperature between the air in the cabinet and the outside air to 10°C
or less when the temperature in the cabinet increases.

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

34.1
Temperature Rise
Within the Cabinet

The cooling capacity of acabinet made of sheet metal isgenerally 6 W/°C
per 1m? surface area, that is, when the 6W heat source is contained in a
cabinet having a surface area of 1 m2, the temperature of the air in the
cabinet risesby 1°C. In thiscase the surface area of the cabinet refersto
theareauseful incooling, that is, the areaobtained by subtracting thearea
of the cabinet touching the floor from thetotal surface areaof the cabinet.
There are two preconditions: Theair in the cabinet must be circuited by
the fun, and the temperature of the air in the cabinet must be amost
constant.

Thefollowing expression must then be satisfied to limit the differencein
temperature between the air in the cabinet and the outside air to 10°C or
less when the temperature in the cabinet rises:

Internal heat lossP[W] = 6 [W/m? - °C] x surface area S [m?]
x 10 [°C] of risein temperature

For exampl e, acabinet having asurface areaof 4m? hasacooling capacity
of 24W/°C. Tolimittheinternal temperatureincreaseto 10°C under these
conditions, theinternal heat must not exceed 240W. If the actual internal
heat is 320W, however, the temperature in the cabinet rises by 13°C or
more. When this happens, the cooling capacity of the cabinet must be
improved using the heat exchanger described next.

3.4.2
Cooling by Heat
Exchanger

If the temperature rise cannot be limited to 10°C by the cooling capacity
of the cabinet, a heat exchanger must be added. The heat exchanger
forcibly appliesthe air from both the inside and outside of the cabinet to
the cooling fin to obtain effective cooling. The heat exchanger enlarges
the surface area.
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3.4.3
Heat Loss of Each Unit O indicates "Applicable.”
Unit Series Series Heat
Oi 0i Mate loss
Control unit | 1-slot — O 30W
2-slot (without data server) O — 50W
2-slot (with data server) O — 60W
Option card | Ethernet card O — 1ow
for mini slot
HSSB card O — 3w
DNC2 card O — 6W
FL—net card O — 6W
DeviceNet card O — 5W
PROFIBUS card O — 6W
9”"CRT/MDI unit O O 20W
7.2"LCD/MDI unit O O 12w
8.4"LCD/MDI unit O — 15w
8.4"LCD unit O — 15w
10.4"LCD unit O — 16W
MDI unit (small) O — ow
MDI unit (full key) O — ow
1/0 module for operator’s panel O O 12w
(with MPG interface)
1/0 module for operator’s panel O O 12w
(without MPG interface)
1/0 module for connector panel (basic) O — 8W
1/0 module for connector panel (addition) O — 5W
Machine operator’s panel unit O O now
Separate detector interface unit O O oW

Heat from the MDI unit is negligible.
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3.5
ACTION AGAINST
NOISE

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

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

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

3.5.1
Separating Signal
Lines

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

Process the cables in each group as described in the action column.

Group Signal line Action

Bind the cablesin group A sepa-
rately (Note 1) from groups B
and C, or cover group A with an
electromagnetic shield (Note 2).

Primary AC power line

Secondary AC power line

AC/DC power lines (containing the
A power lines for the servo and
spindle motors)

See Subsec. 3.5.4 and connect
spark killers or diodes with the
solenoid and relay.

AC/DC solenoid

AC/DC relay

Connect diodes with DC sole-
noid and relay.

DC solenoid (24VDC)

Bind the cablesin group B sepa-
rately from group A, or cover

group B with an electromagnetic
B DI/DO cable between the CNC shield.

and power magnetics cabinet

DC relay (24VDC)

Separate group B as far from
Group C as possible.

DI/DO cable between the CNC

. It is more desirable to cover
and machine

group B with the shield.
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Group

Signal line

Action

Cable for position and velocity
feedback

Cable between the CNC and
spindle amplifier

Cable for the position coder

Cable for the manual pulse gener-
ator

Cable between the CNC and the
CRT/MDI

RS-232-C and RS-422 interface
cable

Cable for the battery

Other cables to be covered with the
shield

Bind the cablesin group C sepa-
rately from group A, or cover
group C with an electromagnet-
ic shield.

Separate group C as far from
Group B as possible.

Be sure to perfrom shield pro-
cessing in Subsec. 3.5.5.

NOTE

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

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

Cabinet
Spindle Servo Control
amp. amp. unit
11 [ [

- - - - -

=dia

’ To operator’s
1 ———— J( panel,
motor, etc.

Cable of group B, C

4| Duct

Cable of group A

Group A

/'Section
‘l& Group B, C
X

Cover
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3.5.2
Ground

Notes on connecting the
ground systems

The following ground systems are provided for the CNC machine tool:
(1) Signal ground system (SG)
The signal ground (SG) supplies the reference voltage (0 V) of the
electrical signal system.
(2) Frame ground system (FG)
The frame ground system (FG) is used for safety, and suppressing
external and internal noises. In the frame ground system, the frames,

cases of the units, panels, and shields for theinterface cables between
the units are connected.

(3) System ground system

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

- Signal ground system

—— Frame ground sysytem
Power Servo CNC —— System ground system
magnet— amplifier | | control
s . tF---- unit Operator’s
unit ! |
pane
I - . - - 1 R
oy ete e} - gl s B ! Machine
' ' ' ' ' ' P ' X tool
' ' ' ' ' o - - -~
1 ' 1 ' 1 ' Py
L 4 L 4 Lo IJ
Power -
magnetics p
cabinet

Distribution board

L

® Connect the signal ground (0V) with the frame ground (FG) at only
one place in the CNC control unit.

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

® The system ground cable must have enough cross—sectional area to
safely carry the accidental current flow into the system ground when
an accident such as a short circuit occurs.
(Generdly, it must have the cross—sectiond area of the AC power cable
or more.)

® Use the cable containing the AC power wire and the system ground
wire so that power is supplied with the ground wire connected.
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3.5.3

Connecting the Signal

Ground (SG) of the Series 0i control unit

Control Unit o R
g 1
MAIN —— —— %]

i n I_/U i
- D-SERVER ’-

= O —
123
c|[sTATUS OO
| Z(|aLarM OO
12 3 4

ETHERNET
CD38T

O

Oe

]

N
1

‘ A
i

STATUS

I SPLAY (M
0P20A

JA3

JD1A

DI
[
Ei
s 10LINK
<
=
=

CP2(LEFT)
CP1(RI GHT}

n
<
G
m

A=
(-
1]

PSW_MTSW

DI/D0-3
CB106
DI/D0-4
¢B107

z

(Trsse
COP10A

— =D

L N
\x M3 (screw hole)
3

M4 (screw holﬁej
10000 e
Ground plate of LPE
the cabinet =

64

|
m

Ground cable (upper 2mm?2)

Connect the 0 V line of the electronic circuit in the control unit with the
ground plate of the cabinet viathe signal ground (SG) terminal.
The SG terminal is located below the main board of the control unit.
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Series 0i Mate control unit

| olofn |

[l

H
O

LLE

P 858 Gasa

MEMORY CARD

@ CNMIB

DI SPLAY
coP20.

8
3
>

[ ]
)

CABIA(SV_CHECK)

CP2(LEFT)
CP1CRI GHT)

-
P
@
m

FssB
COP10A

TBA

TREINK PSW NTSW

[ma]

M3 (screw hole) —_|| M4 (screw hole)

[ W]
Ground cable (upper 2mm?2)
SI0000 )
Ground plate of LPE

the cabinet

@

Connect the 0 V line of the electronic circuit in the control unit with the
ground plate of the cabinet viathe signal ground (SG) terminal.
The SG terminal is located below the main board of the control unit.
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OO OO0 O0OO0oOo
OO OO0 O0OO0oOo
MDI o O CRT O O
OO OO0 O0OO0oOo
[ 0000000
S
£ M4 stud OO0OO0O0O0O0O0
:- * i O0O0O0OO0OO0O0
o o
-
T = —P'—<—
Approx. 20 mm (for 9” CRT/MDI unit) 9” CRT/MDI unit
Approx. 150 mm (for 8.4” LCD/MDI unit) 8.4” LCD/MDI unit
MDI LCD
M4 stud

=

Y
4

Approx. 17mm
e
sl

Approx. 151mm 7.2” LCD/MDI unit

LCD LCD
M4 stud
M4 stud
IS
£ £
~ 3 4 [_/ #, &
S o
5 1l = ENFENER-
2_ < »> - - <
7.2” LCD unit 10.4” LCD unit Approx. 50mm

Approx. 37mm

All the figures above are those in which
the unit is viewed from the rear.
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M4 stud

I —

—=
|||_

Approx. 17mm

Approx. 32mm

e o]
IS
'g :
&
T
o
2 M3 screw hole
< Approx. 60mm 8.4” LCD unit
MDI

MDI

M4 stud

Approx. 30mm

—==
Hl_

Approx. 25mm

MDI

Approx. 24mm

—~

R

Stand-alone type MDI unit (Full-key for 7.2” LCD)

L

<

>

Stand-alone type MDI unit (small)

Stand-alone type MDI unit (Full-key for 10.4” LCD)

M4 stud

All the figures above are
those in which the unit is
viewed from the rear.

Approx. 32mm
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3.54
Noise Suppressor

Notes on selecting the
spark Killer

The AC/DC solenoid and relay are used in the power magnetics cabinet.

A high pulse voltage is caused by coil inductance when these devicesare
turned on or off.

Thispulsevoltageinduced through the cabl e causesthe el ectronic circuits
to be disturbed.

® Useaspark killer consisting of aresistor and capacitor in series. This
type of spark killer is called a CR spark killer.(Use it under AC)

(A varistor isuseful in clamping the peak voltage of the pulsevoltage,
but cannot suppress the sudden rise of the pulse voltage. FANUC
therefore recommends a CR spark killer.)

® The reference capacitance and resistance of the spark killer shal
conform to the following based on the current (I (A)) and DC
resistance of the stationary coil:
1) Resistance (R) : Equivaent DC resistance of the coil
2) Capacitance (C) : ; to ; (uF)

10 20

| : Current at stationary state of the coil

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

AC Spark killer
relay
|>—| |—<>—Q—0
|| ', I I Motor
e
Spark killer

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

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

Diode (used for direct—current circuits)

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

The CNC cablesthat require shielding should be clamped by the method
shown below. This cable clamp treatment is for both cable support and
proper grounding of the shield. To insure stable CNC system operation,
follow this cable clamp method.

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

Ground plate

/

Iz p) 174 p) 174 1)
Cable § \
\g Metal fittings
for clamp

40mm—80mm

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

Control unit \

Ground plate

Metal fittings
for clamp

Shield cover

Fig.3.5.5(b) Cable clamp (2)

Prepare ground plate like the following figure.

Ground terminal
(grounded)

Hole for securing metal fitting clamp

Mount screw hole

Fig.3.5.5(c) Ground plate

For the ground plate, use ametal plate of 2 mm or thicker, which surface
is plated with nickel.
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Ground
o 8mm| / plate
K
12mm |
A

20mm

Fig.3.5.5(d) Ground plate holes

(Reference) Outer drawings of metal fittings for clamp.

Max. 55mm

Y

— B
J E EV 28mm

> ]7 17mm

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

Ordering specification for metal fittings for clamp
A02B—-0124-K 001 (8 pieces)
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3.6
CONTROL UNIT

3.6.1
Installing the Control
Unit

The control unit is equipped with afan motor.

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

ThespacesshowninFig. 3.6.1 (areas (A) and (B)) are alwaysrequired to
ensure smooth air flow.

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

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

Space for air flow, and access area for fan replacement

Single—slot rack: Approx. 65
Two-slot rack: Approx. 120

SN\
| |

NNEN

Approx. 180

MMINNINR

1

]

30

Access space
for spare
connector

@ Spare connector

NIV

]

d »
| >

- . Unit: mm
Sufficient space for replacing a

printed circuit board is required.

Fig. 3.6.1
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3.7 Fig. 3.7 (a) shows the grid of connector location.
Control board may not have all connectors as shown in Fig. 3.7 (a).
CABLE LEAD-IN For actual connector layout of each board, please see the connector layout

DIAGRAM diagramsin Fig. 3.8 (a) or later.
0i-B Oi Mate-B
| qloln |
| I ey ||
MAIN _ , S %] MAIN —
;’ E 0 L-SOERVERIlD [li E :!: -
e ez (=
38 ugﬂvﬁ g%é ETHERNET [ .;"’% %‘ nns 25
i | C038T s
© §z £ T
il - W s
/L S5 2
LO [ - STATUS o~ STATUS
™ ™
(e}
[l O 8 0
oy e D el
- il g
° N D @
COP20A o JA3 ™ g ;
. g o — :
a ] =
= [ & { 1
[ — ] 5z 33
0 53 — £
2 .5 I
- Mﬁ z’ s E
wk_ DIYDO-3 5
<|||CB105 <
)
2 £Fﬂsl gg‘%q’-‘ g
;I‘IPH‘IA E
H o =
== oo}
5 | ' 4 ' g =h "
— e 0 —
Il | I -
Nz IS
// | 7@ | L YUY
Main board 1/0 board Any of the dimension values is rounded
off to the nearest integer.
Unit: mm

Fig.3.7 (a) Grid of connector location



] 8

Unit: mm

Fig.3.7 (b) Cable installation
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3.8
CONNECTOR
LAYOUT DIAGRAM

Memory back up
battery
(4.4)

Memory card slot

connector
(5.3

Serial spindle
connector
(6.1)
Position coder
connector
(for analog spindles)
(6.3)

9" CRT connector
(5.1)

LCD connector
(5.1)

Mini slot for option
cards

Power supply
connector
(4.3)

Servo amplifier
connector

r_‘ o o — —a H/Dv i — | 'ﬁ

1/0 device (RS232C) 4

(7.1)

MEMORY CAR
™ o CNMIB

RN

.
\( H f

—

v W

\Q—HV
-
]
2
e

1
STATUS I
ALARM I

| ETHERNET
cD38T

L]

JA? 52 DIIDI15-2

MP8
o || JA3

CP1LRIGHT)

CP2I LEFT)

DI¥DO-3
CB106

DI/DD-4
cBiQ7

170
D-SERVER | |
L

now Jp1a

O
»

O«

2 3
)
oo

[N

|

cB104
CB105

.

JA3

€B107
CB106 o

LED for display of
status/alarm

Data server Ethernet
connector
(13)

Analog spindle
connector
(6.2)
High—speed skip
connector
(5.5)

MDI connector
(for 9" CRT)
(5.1)

Machine interface
connector

®

Manual pulse
generator connector
(5.4)

1/0 Link connector

©

Machine interface
connector

®

il ]

tb@‘

For Series 0i—B

Fig.3.8 (a)
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Memory back up
battery
(4.4)

7
D
7

Memory card slot

1/0 device (RS232C)
connector
(5.3)

Serial spindle
connector
(6.1)
Position coder
connector
(for analog spindles)

9" CRT connector
(5.1)

LCD connector
(5.1)

Power supply
connector
(4.3)

Servo amplifier
connector
(7.1)

1/0 Link connector

©

E

BATTERY

:

MEMORY CAR
CNM1B

e |l el e
Clell=|lollo
Plulle|o|o

> || O ®= | >

T Mﬂw‘a? ¥ R -1
:

s

STATUS

DI SPLAY
COP20A

]

CAB9A( SV CHECK)

CP2

CP1
CP2(LEFT)
CP1LRIGHT)

-
c
@
m

‘ om
COP10A ‘gﬂ

JD1A

oW
0

i

FANUG f

R

For Series 0i Mate-B

)
.

[
t

LED for display of
status/alarm

Analog spindle
connector
(6.2)
High—speed skip
connector
(5.5)

MDI connector
(for 9" CRT)
(5.1)

Fig.3.8 (b)
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Printed—circuit boards for mini slots (1/2)

Ethernetboard

Ethernet board
connector (13)

DeviceNet board
connector (13)

PROFIBUS board
connector (13)

FL—netboard

FL—net board
connector (13)

Fig.3.8 (c)

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

the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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Printed—circuit boards for mini slots (2/2)

HSSB board

HSSB optical
connector (11)

DNC2 board

RS-232-C
connector (12)

Fig.3.8 (d)

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

the item numbers of the descriptions in this manual. The
numbers in brackets [] in the figures are connector numbers.
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4.1 This section explains the connection of power supply for Series 0i/Series
GENERAL Oi Mate 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 uint of Series Oi/Series Oi Mate
from an external sources.

Provide ON/OFF circuit A for turning the AC power on and off on the
input side of the 24V DC power supply asshownin Fig. 4.2.1 (a). Avoid
turning the DC power on and off (ON/OFF circuit B).

Main circuit
breaker

Magnetic  AC line
contractor filter

A A

iagag!

Servo converter  Servoinverter CNC control unit

200 VAC J/_.._/

e

iagag!

3—phase 200
VAC for power
line

Single—phase

200 VAC for

controlline 24VDC

input

ON/OFF
circuit A

External 24
VDC power

ON/OFF

T 1/0O units, etc.
circuit B

ON OFF COM

T

ON OFF COM

ON/OFF circuit B
(example)

Fig.4.2.1 (a)

For example, “ON/OFF circuit” isasfollows: (Fig. 4.2.1 (b))
Select the circuit devices, in consideration of its capacity.

+24V O

DC INPUT
24V

ov O

vaﬁ /l

O+24V" 5uTPUT 24 VDC

The power rating is the
sum of power requirements
on the load side.

ryl

(I

POWER ON/OFF SWITCH

ry1—0

o
FF COM O
m

O oV

/77

1

O

RELAY
N

COIL _ RELAY CONTACT

1

.—B
|: CONTACT

T A CONTACT

Fig. 4.2.1 (b)

36 —
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4.2.2

External 24 VDC Power
Supply and Circuit
Configurations

Specifications of recommended external 24 VDC power supply
(regulated power supply): (The power supply must satisfy UL1950.)

Output voltage:

Output current:

+24'V (10% (21.6 V t0 26.4 V)
(including ripple voltage and noise. See the figure
below.)

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%)

AC input voltage /\/ o \ / :20ms:/\/\/

Instantaneous

interruption
(—100%)

Instantaneous
interruption
(-50%)

26,4V mmmmmm e e e
JR
Output voltage = / v
21.6V 7T oo TSR T T T T - Abrupt -
load
change
Outputcurrent L

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

26.4V

A
Noise

Allowable range

» &
Ll

Ripple
voltage

\

Noise

21.6V

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

 Circuit configurations

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

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

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

The following circuit configurations are not recommended.

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

Example 1

o
AC input ? E Rectifier CNC unit
circuit
o
Example 2
’ !
AC input Rectifier] ~ *L CNC unit
circuit “|'
0
NOTE
The rectifier circuit means a circuit using diodes for
full-wave rectification.

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

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

o— | supply
Device with
remarkable
load fluc-
tuations
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Example 2

Regulated _
AC input power CNC unit

supply L/

Device with
large rush
current

Recommended

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

If you find instructions to "turn the power on simultaneously when or
before turning the power to the CNC on” for a unit such asa24 VDC
power supply, turn the power to the unit simultaneously when turning on
the power to the CNC on from now on. To turn the power to such aunit
simultaneously when turning the power to the CNC on, connecting the
unit on the same line as for the CNC as shown in Fig. 4.2.2 (b) is
recommended.

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

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

On
Power to the CNC

Off _

t1 t2
|<—-l<—>

Power to units On
(including the
Power Mate) Off

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

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

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

The power to the CNC and other units (A unit with 1/O Link, FANUC
Servo Unit (Serieswith an 1/O link (B amplifier with an 1/O link), and so
on in the sample configuration below)) is assumed to be turned on at the
sametime. (The power to any unit isnot assumed to be turned on during
operation or beforethe power tothe CNCisturned on. No unitisassumed
to be connected between the 24 V DC output of theregul ated power supply
and input of on/off circuit B.)

O— L
. Regulated
AC input On/off
P circuit A ggwelr CNC
. pply ®
‘—
Unit with 1/O Link
B amplifier
with an 1/O link
Fig 4.2.2 (b)
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4.2.3
Procedure for Turning
On the Power

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

1. Power to the overall machine (200 VAC)
2. Servo amplifier control power supply (200 VAC)
3. Power to the slave I/O units connected via the I/O link,
power to the display unit (24VDC),
the CNC control unit,
power to the separate detector (scale),
and power to the separate detector interface unit (24VDC)

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

Asfor aCNC display unit with PC functions, no specific power turn—on
sequence for the CNC control unit is required.

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

e |f the power only to the CNC display unit with PC functionsis turned
on without turning the power to the control unit of the CNC on
conversely, the units do not start up normally.

Do not disconnect the battery for memory backup (3 VDC) or the battery
for the separate absol ute pulse coders (6 VDC) regardless of whether the
power to the control unit ison or off. If batteries are disconnected when
thepower to the control unitisturned off, current datastored in the control
unit for the pulse coders, parameters, programs etc, are lost.

Make surethat the power to the control unitisonwhen replacing batteries.
See Section 4.4.1 for how to replace the batteries for memory backup.

CAUTION
The maintenance rotary switch must be always set to 0 (set
to O at shipping from factory).
Changing this setting may cause the contents of memory to
be lost.
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4.2.4 Turn off the power to each unit in the following order or al at the same

Procedure for Turning time.
Off the Power

1. Power to the slave I/O units connected via the 1/O link,
power to the display unit (24VDC),
the CNC control unit (24 VDC),
and power to the separate detector interface unit (24 VDC)
2. Servo amplifier control power supply (200 VAC)
and power to the separate detector (scale)
3. Power to the overall machine (200 VAC)

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

The power—off sequence for an CNC display unit with PC functions is
undefined.

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

Motors cannot be controlled when the power isturned off or momentarily
interrupted. Take appropriate action onthe machine sidewhennecessary.
For example, when the tool is moved along a gravity axis, apply brakes
to prevent the axis from falling. Apply a brake that clamps the motor
when the servo is not operating or the motor is not rotating. Release the
clamp only when the motor is rotating. When the servo axis cannot be
controlled when the power is turned off or momentarily interrupted,
clamp the servo motor. In thiscase, the axismay fall beforetherelay for
clamping starts operating. The designer should make sureif the distance
results in trouble.
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4.3

CABLE FOR
POWER SUPPLY
TO CONTROL UNIT

Supply power to the control unit from external resouce.

Series 0i/0i Mate control unit External power

CP1

1 +24V 24VDC stabilized

2 oV :| D— power

3 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)
(Crimp terminal of size M3 is available on the external power side)
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4.4
BATTERY

4.4.1
Battery for Memory
Backup (3vDC)

Replacing the battery

Part programs, offset data, and system parameters are stored in CMOS
memory in the control unit. The power to the CMOS memory is backed
up by alithium battery mounted on thefront panel of the control unit. The
abovedataisnot lost even when the main battery goesdead. The backup
battery is mounted on the control unit at shipping. This battery can
maintain the contents of memory for about a year.

When the voltage of the battery becomes low, alarm message “BAT”
blinks on the CNC display and the battery alarm signal is output to the
PMC. When this alarm is displayed, replace the battery as soon as
possible. In general, the battery can be replaced within two or three
weeks, however, this depends on the system configuration.

If the voltage of the battery becomes any lower, memory can no longer
bebacked up. Turning on the power to the control unit inthis state causes
system alarm 935 (ECC error) to occur because the contents of memory
arelost. Clear the entire memory and reenter data after replacing the
battery. The power to the control unit must be turned on when the battery
isreplaced. If the battery is disconnected when the power is turned off,
the contents of memory are lost.

Observe the following precautions for lithium batteries:

WARNING
If an unspecified battery is used, it may explode.
Replace the battery only with the specified battery
(A02B—-0200-K102.)

Dispose of batteries used in accordance with the applicable laws of your
country or the applicablelawsor regulations of your local self-governing
body. Before disposal, insulate the terminals with tape or something
similar to prevent them from being short—circuited.

1 Usealitium battery (ordering drawing number :
A02B-0200-K 102)

2 Turnonthe Series0i/0i Matefor about 30 seconds and then turn it off
again.

3 Turn off the Series 0i/0i Mate.
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Claw holding the battery

I
Battery connector
- [
Lithium battery —— 11| BAT1
BATTERY ||
o713 _JE
JC_Jf
5 ¢
g
S| Pl
ZO
i
|

B

4 Remove the battery from the front panel of the control unit.

First detach the connector, then remove the battery from the battery
case.

5 Replace the battery and then reconnect the connector.

CAUTION
Steps 3 to 5 must performed within 10 minutes. Note that

all data in memory is lost when the battery is kept removed
for extended time.
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4.4.2

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

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

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

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

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

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

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

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

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

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

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

Connector
(BAT1)

Battery holder

o -

Fig.4.4.2 Battery replacement

4.4.3
Battery for Separate

Absolute Pulse Coders
(6VDC)

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

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

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

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

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

Obtain four commercially available alkaline batteries (size D).
(2) Turn on the power to the machine (Series 0i/0i Mate).
(2) Loosen the screws of the battery case, and remove the cover.

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

Screws

Cover

(4) After installing the new batteries, replace the cover.
(5) Turn off the power to the machine (Series 0i/0i Mate).

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

CAUTION
Replace batteries while the power to the Series 0i/0i Mate
is on. Note that, if batteries are replaced while no power is
supplied to the CNC, the recorded absolute position is lost.

4.4.4

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

The battery for the absolute pulse coder built into the motor isinstalled
in the servo amplifier. For how to connect and replace the battery, refer
to the each servo motor manual.
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5.1

CONNECTIONTO THE
DISPLAY UNIT/

MDI UNIT

51.1
Outline

The following display units can be connected to the Series 0i/Oi Mate.

Prepared by machine tool builders
Shipped with cables included with the unit
Shipped with wiring installed by FANUC

For 9"CRT/MDI

CNC

JAL

Subsec.5.1.2

9”CRT/MDI unit

9”CRT

JA2

Subsec.5.1.4

CN1

Subsec.5.1.2

CN2

Soft key

CK2
MDI

CK1

For 7.2"LCD/MDI, 8.4"LCD/MDI (Series 0i only)

CNC

COP20A

Subsec.5.1.3

7.2”LCD/MDI unit
8.4”LCD/MDI unit

7.2”LCD
8.4”LCD

CP1A

COP20B

Subsec.5.1.3

24VDC

MDI key | | Soft key

CK1 CK2
MDI

For 7.2"LCD, 8.4"LCD, and 10.4"LCD (Series 0i only)

CNC

COP20A

Subsec.5.1.3

7.2”LCD unit
8.4”LCD unit
10.4”LCD unit

Subsec.5.1.5

COP20B

Subsec.5.1.3

24VDC

CP1A

Soft key

CK1 CK2

MDI

24VDC

— 50
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For Display unit with PC functions (Series 0Oi only)
See Chapter 14 for details of connection.

CNC Display unit
with PC
Eosasrg functions 24VDC
(option) .
= Soft key
JA2 .
MDI unit
CNC Display unit
with PC
ESSE functions 24VDC
oar
(option) I
JA2 FA full keyboard
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5.1.2
9” CRT Display Unit
Interface

Series 0i/0i Mate CRT unit
JAL CN1
(PCR-EV20MDT) (MR-20RM)
01 VDR [11 1[VDR 14
wov Tizlvewe] ) U O U Hiheve g 8& 15
03| VDG 13 3 |VSYNC 10l oV 16
04] ov 14| 0V 4|VDG oo 17| (OV)
05| vDB 15 5 |vDB 120 oV 18| (OV)
06| OV 16| 0v 6 3 19
07 17 7 20
08 18[HSYNC
09 19
10 20
1 CN2
1| +24V 2 Cable side
CPIB | 2] OV — 3[(0V JAPAN FCI
Cable side 3 :I [:I I: 4 (OV) SMS6PN-5 (Housing)
JAPAN AMP 5 124V RC16M-23TB or RC16M
2-178288-3 (Housing) 6 2av) (contact)
1-175218-5 (contact)
Connection of
VIDEO Signal Cable
JAL CN1
HIROSE FI40A-20S—CV5 (Connector) HONDA MR20pins/female
r-r—-r————FT™>"Ff/=—/—Ff/—F—/—/—/—— =
VDR(O1) —H+A~A—7F——————————— A1 (01) VDR
Tl e e ——————r—r—— M (08) ov
VWG (03) H-A———— T A1 (04) VDG
0V (04) —H/é:::::::::::::::%:— (11) ov
VDB (05) —— (05) VDB
ovoe -+ VL l(12)ov
HSYNC (18) |~ —————— == A1 02)HsYNC
ovae) 4+ L {09)ov
VSYNC(12) | A1 | (03) VSYNC
ovas (LN~ V1 (10) ov
— l —_

RECOMMENDED CABLE MATERIAL

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

A02B-0120-K819 CRT VIDEO SIGNAL CABLE (5m)
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5.1.3
Various LCD Units
Interface
® Connection between the An optical fiber cable is used to make the connection between the CNC
CNC control unit and control unit and LCD unit. For details of the optical fiber cable, see
LCD unit Appendix D.
e Connection of a power Feed power to the LCD unit from an external 24 VVDC power supply.
supply to the LCD unit
LCD unit External power supply
CP1A
1 +24V 24 VDC regulated
2 ov :| D power supply
3 24 VDC +10%
Cable
CP1A
AMP Japan
1-178288-3 (housing)
1-175218-5 (contact) External power supply
+24V (1) Select a cable that
oV (2) matches the pins of the
external power supply.
Recommended cable specification: A02B-0124—K830 (5 m)
(On the external power supply side, an M3 crimp terminal is provided.)

Part of the 24 VDC power input to CP1A can betaken out from CP1B by
branching. CP1B should be connected as shown below. In thiscase, the
rating of the external 24 VDC power supplied to CP1A must be the sum
of the power consumed within the control unit and that supplied to
external equipment viaCP1B. Upto 1.4 A can be supplied tothe external

equipment.
LCD unit External device
CP1B
1 +24V
=
3
Cable
CP1B
AMP Japan
2-178288-3 (housing)
1-175218-5 (contact)
External power supply
+24V (1) Select a cable that
oV (2) matches the pins of the
external power supply.
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514
Connection to the
Standard MDI Unit

Series 0i control unit

JA2
01|>KEY00
02 |>kKEYO02
03|>kKEY04 |13
04|*<KEYO06 (14
05PkCOMO00|15
06 /kCOMO02 |16
07 /kCOMO4|17
08[*kCOMO06|18
09 rkCOMO08|19
10kCOM10{20

11
12

kKEYO01
kKEYO03
skKEYO05
KKEYO7
~kCOMO1
~kCOMO03
~kCOMO5
SkCOMO7
~kCOMO09
*kCOM11

MDI unit

U

Cable

JA2
Honda PCR connector

skKEY00 (01)
skKEY02 (02)
skKEY04 (03)
skKEY06 (04)
skCOMOO (05)
skCOMO2 (06)
skCOMO4 (07)
skCOMO6 (08)
skCOMOS (09)
skCOM10 (10)
skKEYO1 (11)
skKEY03 (12)
skKEYO05 (13)
skKEYO7 (14)
skCOMO1 (15)
skCOMO3 (16)
skCOMO5 (17)
skCOMO7 (18)
skCOMO9 (19)
skCOM11 (20)

UL

CK1

01 [*kKEYO00| 11 [*kKEYO01

02 [>kKEYO02 |12 [*kKEYO03

03[>kKEY04 | 13 |*kKEY05

04 [>kKEYO06 | 14 |*kKEYO07

05 pkCOMO00| 15 pkCOMO1

06 kCOMO02| 16 kCOMO03

07 PkCOMO4| 17 kCOMO5

08 [~*kCOMO6| 18 ["kCOMO7

09 pkCOMO08| 19 (kCOMO09

10 ?kCOM10| 20 [fkCOM11

CK1
Honda PCR connector

RECOMMENDED CABLE SPECIFICATION

RECOMMENDED CABLE MATERIAL

(01) skKEY00
(02) skKEY02
(03) skKEY04
(04) skKEYO06
(05) *kCOMOO
(06) *kCOMO2
(07) skCOMO04
(08) *kCOMO06
(09) *kCOMO08
(10) 5kCOM10
(11) skKEYO1
(12) skKEY03
(13) skKEY05
(14) skKEY07
(15) skCOMO1
(16) *kCOMO3
(17) 5kCOMO5
(18) 5kCOMO7
(19) *kCOMO09
(20) skCOM11

SHIELD
GROUND
PLATE

: A02B-0120-K810 (5m)
: A66L-0001-0284#10P (#28AWG x 10pair)
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515
Connection to the MDI
Unit (When a LCD Unit

Is Used)
Honda Tsushin Kogyo Co., Ltd.
LCD unit PCR-E20FA (Contact: Crimp type) MDI unit
PCR-E20FS (Contact: Soldering type)
PCR-V20LA (Housin
CAS5 (Housing) CK1
JAE  LY20-20P-DTI-P PCR-E20MDK-SL-A
P A B 1 | *KEY0O (11| *KEYO1
1 [*KEY00 | *KEY02 2| *KEY02 | 12| *KEY03
2 [*KEYO01 | *KEYO03 A 3 | *KEY04 |13|*KEY05
3 [*KEY04 | *KEY06 4 | *KEY06 |14|*KEYO07
4 [*KEY05 | *KEY07 Japan Aviation Electronics 5 [*COMOO0 |15 |*COMO1
5 [*COMO00 | *COMO02 I[&g:gg_zg ((ggﬁggg) 6 [*COMO2 |16[*COMO3
6 [*COM01 |*COMO03 A02B-0236-K303 7 [*COMO04 |17|*COMO05
7 |*COM04 | *COMO06 8 |*COMO06 |18|*COMO7
8 [*COMO05 |*COMO07 9 |*COMO08 |19|*COMO09
9 [(*COMO08 |*COM10 10(*COM10 |20|*COM11
10(*COMO09 |*COM11
] ,
*kEYoo |[AL 1 I*Ev00
*kEY02 |[Bl ! *KEY02
*KEYOL |A2 . . M lskevor
*evos | B2 . . 2levos
. A3 .3
KEY04 . *KEY04
B3 . .4
*KEYO06 . . *KEY06
*KEY05 A , 13 *KEY05
*KEYO07 B4 — *KEYO07
A5 ! ! 5
*COMOO0 BS : . 5 *COMOO0
*| *|
COMO02 26 . . 5 COMO02
*COMO1 T ; *COMO1
B6 T 16
*COMO03 A7 : . Z *COMO03
*COMO04 =7 : L *COMO04
*COMO06 L . 8 *COMO06
A8 | ' 17
*COMO5 + T *COMO5
«como7 |28 18, comor
A9 L9
*COMO08 ; *COMO08
B9 ! 10
*COM10 AL : : 19 *COM10
*COMO09 0 . *COMO09
B10 .20
*COM11 : T *COM11
Recommended cable specification: - SHIELD |-
A02B—-0299-K812 (25 cm) — GROUNDING PLATE

A02B—0299-K813 (45 cm)
Recommended wire specification:
A66L-0001-0284#10P (#28AWG x 10 pairs)

NOTE
For MDI cable connector mating on the CA55 side, a simple lock mechanism is employed.

Ensure that a load greater than 1 kg is not applied to the connectors. Moreover, clamp the cable
so that excessive force is not applied due to vibration. However, shielding and clamping are
not required for a cable of up to 50 cm.
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5.2
VARIED MDI KEY
SWITCH

® 9”CRT/MDI unit
(T series)

e 7.2”LCD/MDI unit
(T series)

e 38.4”LCD/MDI unit
(T series)

e Stand-alone type small
MDI unit (T series)

English display

Symbol display

Onl[NglIGRll7.l8819,
Xel|Zv[|F (||4%||DY] 6%
MIS T T 1243
Ui Wy | EoBe || = ] |O 4 /
PA‘rGE 1) HELP
- = s
PAEE ] Bgsf?
Do|[NalIGRll7 41889,
Xel|Zv[|F |4 5]|DY||6%
MS T 1283
U Wy | Fose || = 4] |O « /
H2E ) 7D
Rl » 2 2
e t
- -
@y ! V4

— 56
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English and symbol display
O INGIGLllT .88 19,

><C ZY FL Ag[ 5%” 6?

§
MS | T oIl ] Y3 .
Ui Wy E%Be ] = 410 || * /
v [ /][4
POS PROG OFS/SET SHIFT CAN INPUT

sl@][@][s][2] 2

SYSTEM| |MESSAGE| |CSTM/GR| | ALTER INSERT| |DELETE

t

PAGE HELP
- =
PAGE /s
& ] RESET
7
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e 9”CRT/MDI unit
(M series)

e 7.2”LCD/MDI unit
(M series)

e 38.4”LCD/MDI unit
(M series)

e Stand-alone type small
MDI unit (M series)

English display

Symbol display

Oa[IN,|[C||7£4||81]]94
XY [ Zw||4T]|2%] 6%
M S T el 122832
FL HDEOBE o O* /
oo s | v | e
o 1 HELP
- -
PASE 1 555@
O:lINGlIC|I7£|188|94
XY | Zwl[4T)|2%] 6%
MIS T ([ 17212832
FL HDEOBE7+O* t
HDE 7 D
9 2
g t
- -
8% ! 7

— 58
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English and symbol display
OnlINGIGRI|TE 88|04

XY o||Zw] |42 8%

M IS LT oIl 1412834

F L H o| F%%e| | + 0 x| "
S|t || Z ] 2
POS PROG OFS/SET SHIFT CAN INPUT

ol [@] (@] o ][<]] 2

SYSTEM| |MESSAGE| |CSTM/GR| | ALTER INSERT| |DELETE

£ t
PAGE HELP
< =
PeoE [ ] RESET
§ %
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® Stand-alone type
full-key MDI unit

(T series)
English display
w510 INL|GePo |7 |18Y]]|9 | [ww
7/ ( ) E Q
XA ZGICollY 5| [4F]|DW 6™ |vew
HELP U . ||W g H @ \/ | ) ' 3 DELETE
ML1S T | L o -1 O
SHIFT T [ K ] R 5 F - / EOB | | CAN INPUT
PQ}GE 1 POS | |PROG SEF;SIENE CUSTOM
- -
p/ﬁEE } SYSTEM | [MESSAGE | | GRAPH

Symbol display

Z| 0 JINGelPol |7 [18t[9 | | ®
X allZslICollY o] (455" |6™] |2

&) |U. W |[[Hel|V 243 Y
MLIS_ Tl | =10

| |T|IKIRIFs |/ |lecs||Z]| |

=
] [
EHE
B




B-63833EN/03 5. CONNECTION TO CNC PERIPHERALS

English and symbol display

= O (|INy[|Ge||Pao| |7 |I8Y|9 4

ALTER

X2 |CollY <] 47567 |2

INSERT

DU W[ Hel |V 1243 2

DELETE

MyllS<|IT«|Lsl | =] 0O
Vi >
SH?FT I [ K ] R & FSP / =08 c< INiF’>UT
t N =
PAGE POS PROG | |OFS/SET CUSTOM
] =
5 '

SYSTEM| |MESSAGE| | GRAPH
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® Stand-alone type
full-key MDI unit

(M series)
English display
w5t |0 (||INL|[Ge|Pe| |7€]|81][97] |ne
XY W lZ w10 5] (4|2 |6=] |
e 1T | LK | IR | £ |2¥]| 34 |omere
MLIS T AlL. | -1l O
siet| |F (D ||Hel|Bg| |/ [|E08]||can| |meur
'
PACE - I - SYSTEM | |MESSAGE | | GRAPH
Symbol display
Z 0 INGPL (7897 | D
XolIY W1 Z 11O 5] [4%=]|5™ 6= |
) [T ||JAlKelIR EdIEA IR
MLIS T LLsl | -1 O
& |F(|Dy||He||Bs| |/ ||E®||Z] |
g t =
e !
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English and symbol display

SESE% O( N) GE PC 75 8§ 9§ ©
XollY W1Z W Q5] 1A% 5™ |6 |2
I JAKGlIR | [1#2]12%|32] | 2

HELP DELETE

Y K
SH?FT ’j [ D} H& BSP / FOB % IN%T

1 R =

PAGE POS PROG | |OFS/SET CUSTOM
<4z =

e [l

& SYSTEM| |MESSAGE| | GRAPH
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5.3
CONNECTING I/O
DEVICES

53.1
General

I/0O devicesare used for inputting various datasuch as CNC programsand
parametersfrom external devicesto the CNC or outputting datafrom the
CNC to external devices.

The Handy Fileis one of the 1/O devices for the Series Oi. Theinterface
for 1/0 devices complieswith RS-232—-C. The SeriesOi canthereforebe
connected to devices which have an RS-232—C interface.
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5.3.2
Connecting I/O Devices

Series Oi Mate Series Oi
control unit control unit Punch panel
‘ !_\JQJI_\ I i S o Sy T
| S e ||

* = " T e, |

1234
STATUS OO O

ALARM (OO0 R232_1

e r JD5A 5
—

H
g

Al o R232-2
2 I 5 JDSB oo
e

@
J===N\

DISPLAY
COP20A

|

CABIA(SV_CHECK)

H
L]

DD
CP2( LEFT)
CP1{RIBHT)
===\
 E— [D‘
[
{Q
CR1{RIGH

= =
H 2
(D O ==
= =/ DI/00-3
2 @ ||| ce106
|
s DI/DO-4
COPI0) 8107

m
JO1A
JNAS

Gl

g

Handy File
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53.3
RS—-232-C Serial Port

CNC
RELAYING CONNECTOR
JD5A, JD5B (DBM-25S)
(PCR-EV20MDT) TTEG -
1| RD 11| SD 2 sD =
2 0V 12| OV 3 |RD 16
3| DR 13 ER D_ Z RS =
4| 0V 14| OV D D 5|CS 18
5/CS 15| RS 6 | DR is
Y 16] OV 71SG ol ER
7] CD 17 g8 CD =~
g| oV 18 9 55
9 19| +24v 10 =
10| +24V |20 11 -
12 25| +24v
13 hl
CABLE WIRING
RD ; | | 31RD
oV 13 ' | 3
DR ' ' DR
oV 4 | |
5 I [ 5
cs i i cs
V7 1 s
CD g : i cD
ov ] —e
9 |
+24V 11 ' | )
) ' | )
ov 112 | |
[
ER ij : I 201 ep
VIS i ' 4
RS 13 i i ~1RS
ov ] '
17 | i SG
118 | |
19 I | 25
+24V
20 | | 1 +24V
| —smEw = ]

GROUND PLATE

RECOMMENDED CABLE MATERIAL
AB6L-0001-0284#10P(#28AWG X 10—pair)
RECOMMENDED CABLE SPECIFICATION (PUNCH PANEL)
<Narrow width type>
A02B-0120-C191 (1m)
A02B-0120-C192 (2m)
A02B-0120-C193 (5m)
<Wide width type>
A02B-0120-C181 (1m)
A02B-0120-C182 (2m)
A02B-0120-C183 (5m)

66
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534
RS-232—-C Interface
Specification

RS-232-C Interface
signals

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

C

pd

C

Output

%

Input

241474

SD (Send data)

RD (Recieve data)

RS (Request to Send)

CS (Enable to send)

ER (Ready)

DR (Data set ready)

CD (Check data)

SG (Signal ground)

FG (Frame ground)

~ | When CSis not used
| short CS and RS.

_
When DR is not
T used short DR
| : and ER.
_ I

Always short
ER and CD.

Fig.5.3.4 RS-232-C interface
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Signal description of
RS-232-C interface

Signal RS-232-C
g circuit /0 Description
name
number
SD 103 Out- | Sending b Stop bi
put data Start bit /t?) it
/

RD 104 | Input | Receiv- 8’;‘FJ [1T2[3[4ls]6[7T8 /]~
Ing (When ISO code “0” is sent)
data

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

transmission ends.

Cs 106 Input | Sending  When both this signal and the DR sig-
permitted nal are set, the NC can send data. If ex-

ternal device processing is delayed by
a punching operation, etc., NC data
sending can be stopped by turning off
this signal after sending two charac-
ters, including the data being sent cur-
rently. If this signal will not be used,
make sure to strap this signal circuit to
the RS signal circuit.

DR 107 Input | Data set When external device is ready to oper-
ready ate, this signal is set. This signal

should usually be connected to the
signal indicating external device pow-
er supply being on. (ER signal of exter-
nal 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 signal circuittothe ER
signal circuit.

ER 108.2 Out- |NC This signal is set when the NC is ready

put |readyto to operate. External device should re-
operation gard the SD signal as being significant
when the ER signal is set.

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

connecting cable, to the ER signal cir-
Cuit.

SG 102 Signal
grounding

FG 101 Frame
grounding

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

Start—stop

Codes

Generally, two transmission methods are available at the serial interface.
Series 0i use the start—stop method. With this method, start and stop
signals are output before and after each data bit.

i: One character in start—stop >i

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

Transmission codes are as follows:

(i) EIA code and Control codes DC1 to DCA4.

(ii) 1SO code and Control codesDC1 to DC4 (Optional 1SO codeinput
iS necessary.)

The connected external device must be able to recognize the following
control codes, sent from NC.

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

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

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

(b) When externa 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 isinput to NC. When CSsignal isturned on again, data
transmission start.

(ii) If control code DC3isinputto NC, NC stopsdataoutput within
ten characters. When control code DC1 is input to NC, NC
starts sending data again.

(c) When the externa device is equipped with an ISO/EIA converter,
the external device must satisfy the specification shown in Table
5.34.
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Table 5.3.4
I1SO code EIA code .
Meaning

Character 8|7 |6 |5 |4 3 | 2 | 1 | Character 8|7 |6 |5 |4 312
0 [CH KC) 0 O Numeral 0
1 O [ORNE) Ol1 Numeral 1
2 O [ORNE) O 2 O Numeral 2
3 [ORNE) O|lO |3 O O Numeral 3
4 O [ORNO) O 4 O Numeral 4
5 [ORNO) O O |5 O O Numeral 5
6 [ORNO) O 10 6 O [ORNO) Numeral 6
7 O O 10 oOlo|0O |7 O 10 Numeral 7
8 O OlO0 |0 8 O Numeral 8
9 OlO0 |0 Ol9 [ORNO) Numeral 9
A O O |a [ORNE) Address A
B O O b O 10 O ? | Address B
C [ORNE) O10 ¢ O10 1|0 O Address C
D [@) [@) d [N e) [@) ? | Address D
E O 10 O O le o010 1|0 O ? | Address E
F O 10 O 10 f o010 1|0 O 10 Address F
G O OO0 10|49 [ORNO) (O NO) Address G
H O O h O 10 O Address H
1 O 10 O O |i (O ROR NON NO] Address |
J O |10 O O j O O ? | Address J
K O O OO |k O O O Address K
L O 10 O O | O O ? | Address L
M O O O O |m O O O Address M
N O O O 10 n O O Address N
o O 10 O O]l]O0 |0 o O [ORNO) Address O
P O O p O O (Ol NGO Address P
Q O |10 O Olq O (O NO) Address Q
R O 10 O O r O O Address R
S O O O 10 |s O 10 O Address S
T O 10 O O t O O Address T
U O O O O lu O 10 O Address U
\ O O O 10 \Y O O ? | Address V
w O 10 O OO |0 |w O O 10 Address W
X O 10 O 10 X O 10 O 10 Address X
Y O O |10 O ly O|10 |0 ? | Address Y
pA O O 10 O z O O Address Z
DEL oOfo|jOo|]O|O O 10O | O | Del [CE KSR ER e O 10 ES
NUL Blank *
BS [@) O BS [@) O O ES
HT O O | Tab OO |0 O 10 ES
LF or NL O O CR or EOB O
CR [@) [@) O O | 1 11—+ k
SP [@) O SP O ES
% [@) O O O [ ER O O
( O O (2-4-5) [CHe) O
) O O O O | (2-4-7) O [@) O
+ O [@) OO0 |+ O10 1|0 ES
- O O O O |- O -
: OO |0 O | | T
/ [@) [@) [@) O[O ][O |/ O 10
. O [@) [CHEe) O 10 O O
# [@) O O 10 [ — 1 | ES
$ O O —T | ES
& [@) [@) [CHe) & [@) O 10 ES
’ O O10 1|0 |1 — k
ES O O O O — | k

[@) O O O o]0 |0 O >k

[@) O10 1|0 O 10 ES

O10 1|0 O ES

= O O10 1|0 O O 1 k
> O o010 1|0 O 10 | k
? O[O |0 O10 1|0 k
@ o]0 %
i O O >k

— 70
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NOTE
1 When the external device is equipped with an ISO/EIA
converter, the following items must be noted in Table 5.3.4.

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

EIAcode (.coocevveveennnne. ) (o

Conditionl Condition1 Condition2 Condition3

ISO code (covvvreererraen. ) @ R

Conditionl

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

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

Condition2

EIA code is@ in ISO code.

Condition3
EIA code O is : in ISO code.

NOTE

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

(iii) 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, 19200.
(Example)
Baud rate : 110

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

Transmission characters/second=
110

=10 characters/second (Max.)
1
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(iv) Cablelength

The cable length depends on the external device type. Consult with
the device manufacturers for actual connecting cable lengths.
When cable A (A66L—-0001-0041) is used, cable length is as
follows by the specification of NC.
for RS-232-C 100m or less ... 4800 bauds or less

60m or less ... 9600 bauds

15mor less ... 19200 bauds

Time chart when the NC (1) NC outputs DCI1.

receives data (2) Theexternal device starts sending data upon receiving DCL.
(Read into memory) (3) NC sends DC3 when NC processing is delayed.

(4) Theexternal device stops sending datato NC after receiving DC3.
The device may send up to 10 characters after receiving DC3. If it
sends more than 10 characters, alarm 087 will occur.

(5) NC reissues DC1 upon completing delayed processing.

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

(7) NC sends DC3 upon completing data read.
(8) The externa device stops sending data.

10ms or longer 100ms or longer
—> |<—
ER(Output)—\ /L
RS(Output)— | /_
DC1 CD3 DC1 DC3
SD(OutpuY A [ [ Al

\ N\ \ ERcode
RD(Input) 1

DR(Input) J /
CS(Input) J

Up to 10 characters
1ms or longer
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Time chart when the NC

(1) NC output DC2.

send data (Punch out) (2) NC outputs punch datain succession.

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

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

When CS signd is turned on again, data transmission garts. (See
Fig.A)

(b) If control code DC3isinput to NC, NC stops data output within ten
characters. When control code DC1 isinput to NC, NC starts sending
data again. (See Fig.B)

(4 TheNCstartssendingthenext dataif the CSsignal isturned on after
the external device completes data processing.

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

10ms or longer 100ms or longer
< —> |<—
ER(Output) — \ /I_
RS(Output) . Dpeo . /_
SD(Output) AR RRRRRDRA AU RRNRRR
RD(Input) J / / /
CS(Input) J |
l«—
1ms or longer Within 2 characters
Fig.A
10ms or longer 100ms or longer
< —> I‘—
ER(Output)— \ /I_
RS(Output) I
DC2 DC4
So(OutpuY TR RRAR AU R RN R
/ f Dc%f DC1 f
RD(Input) ]
€—
/ Within 10 characters
DR(Input) /
_ 1]
CS(Input) P
1ms or longer

Fig.B
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Connection between
RS—-232-C interface and
I/O devices

CNC

SD

RD

RS

Ccs

ER

DR

CD

SD

RD

RS

(o]

ER

DR

CD

SG

SG

FG

FG

g AATVAYVA Y

1/0 device side

74 —
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5.3.5
FANUC Handy File
Connection
Cable side connector
Connector: DBM-25P (Japan Aviation Elec-
tronic Inc., Ltd.)
CNC Cover: DB-C2-J9 (Japan Aviation Electronic
Inc., Ltd.)
JD5A, JD5B
(PCR-EV20MDT) Relaying
1|(RD 11| SD cable FANUC
2|0V 12| OV Handy File
3 | DR 13| ER :I :I D
4ov 14| ov FG
5|CS 15| RS
6 | OV 16| OV
7| CD 17
s ov 18 Accessory for
9 19 +24V Handy File
10| +24v |20
Relaying connector

Connector: DBM-25S (Japan Aviation

RELAYING CONNECTOR

SIGNAL LAYOUT

Electronic Inc., Ltd.)

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

2

314|567 ]8|9]|]10(11]|12(13

SD|RD|[RS|CS|DR|SG|CD

14

15(16 |17 (18|19 (20|21 (22|23 |24 |25

N
N

ER +24

NOTE

1

2

Machine tool builder shall furnish relay connector and relay

cable.

Use a totally shielded cable for the signal cable.

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

Open all terminals other than illustrated.

Set suitable parameters on reader/puncher interface for

FANUC Handy File. The baud rate is 4800 baud in

standard.

Connect the FANUC Handy File to either JD5A or JD5B. Do

not use both pins; the power capacity may exceed that of

+24V and blow the fuse.
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5.4

CONNECTING THE
MANUAL PULSE

GENERATOR
54.1 Manual pulse generators are used to manually move an axisin the handle
General feed mode.
This subsection describes manual pulse generators for the SeriesOi. See
Section 9.5 for the Series Oi Mate.
Series 0Oi
control unit
g1
AN [—] 170 ——m| %]
z E D D—SER’VER; E D
WIS, (g e 5350

sy oA
T

T

==

( [

g=
25
28

=

A
o

DI/DO-2
CB105

R T R AT GmE ik

STATUS

OJ

MPE

DI SPLAY
JA3

C0P20A

:;Agm SV _CHECKL

IOLINK
JD1A

il Gl

iU D
CP2({ LEFT)

=

‘ il

JNATGP

4

DI/D0-3
CBI06
DI/D0-4
8107

[Trsse
COP10A

JNASP

[y

=ik

1 L

MPG
m JA3B

Manual Pulse Generator (N0.3)

76
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542
Connection to Manual
Pulse Generators

CNC Manual Pulse Generator
1/0 PCB Manual Pulse Generator unit #1
JA3B (PCR-EV20MDT) M3 screw terminal)
1{HA1 [11] ov 3 4 5 6
2| HB1 |12[ oV ][0 [¥5V_[ 0ov_[HAT [ HBIL
3| HA2 13| ov Manual Pulse Generator unit #2
4| HB2 |14]| oV M3 screw terminal)
5| HA3 |15/ ov 3 4 5 6
6| HB3 [16] ov —O | +5V oV HA2 HB2
7 17| +5V Manual Pulse Generator unit #3
8 18] +5v M3 screw terminal)
9 [+5v__ [19] +5V 3 4 5 6
10| +5v_ |20] +5v —<|> +5V | OV | HA3 | HB3

Cable connection

TB. Manual Pulse

_______ Generator
i o |
1 | 7RD - HAL HAL
HAL |2 | 7 WH : 6
HB1 9 I5RD T HB1 3 HB1
VI Bk | i 4l TV
oV | : oV oV
| #2
3 |8RD ' HA2 51 "Ha2
HA2 |4 18 BK [ 6
HB2 T HB2 HB2
18  |4RD I 3
*ViIla 38K ! v i
oV : i oV oV
I #3
5 |9 BK | 5
o) CHNN TV S
20 T6RD | 3
+5V 76 1BK I +5V 2 +5V
ov f | ov ov
/I_%7_ shield -
Ground Plate
| Cable | Wires
Recommended Cable Material (See Appendix B for details of cable material.)
A66L-0001-0286 (#20AWG X 6+#24AWG X 3) ...... Max.20m
A66L-0001-0402 (#18AWG X 6+#24AWG X 3) ...... Max.30m
A66L-0001-0403 (#16AWG X 6+#24AWG X 3) ...... Max.50m
Recommended Cable (except for part of wires)
A02B-0120-K841 (7Tm)...... With three manual pulse generators
A02B-0120-K847 (Tm)...... With one manual pulse generator
A02B-0120-K848 (Tm) . ..... With two manual pulse generators
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54.3

Cable Length When
Manual Pulse
Generator is Used

Manual pulse generators are supplied with 5 VDC power the same as
pulse coders. Thedrop involtage dueto cable resi stance must not exceed
0.2V (on OV and 5V linesin total).

0.1xRXx2L where 0.1 :Power supply current for the
02z — =
manual pulse generator = 0.1 A
m R : Wire resistance per unit length [Q/m]
m: Number of 0-V wires
Therefore, (= number of 5-V wires)
L : Cable length [m]
m
L= —
R

Example: When cable A66L-0001-0286 is used

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

When these three cables are used for OV and 5V lines, thecablelengthis:

L=

=76.75[m]
0.0394
The maximum distance is, however, 50 m for the transmission of a pulse

signal fromthemanual pulse generator. Thecablelengthis, 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.

544
Manual Handle
Allocation Function

Usually, for the Series 0i—B, the manual handle (manual pul se generator)
is connected to the main body of the control unit. For the Series Oi
Mate-B, the manua handle is connected to the operator’s panel
(including operator’s panel 1/0) equipped with a manual pulseinterface
connected with an I/O LINK.

By using the manual handle allocation function, it is possible to add an
operator’s panel (including operator’s panel 1/O) similar to the one
mentioned above to the above configuration, add additional manual
handle interfaces, and set the manual handle interface to be used freely
with an appropriate parameter.

Usudly, if two or more units equipped with amanual handleinterface are
connected with an I/O LINK, the manual handle interface of thefirst unit
connected to the I/O LINK will be automatically enabled.

The manual handleinterface of the Series0i—B isin built—in I/O, and this
built—in /O is the first unit on the I/O LINK. Usually, therefore, the
manual handle interface of the built—in I/O will be enabled.

The use of this function enables the manua handle interfaces of the
second and subsequent units. By setting bit 1 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 alocated. For the SeriesOi Mate-TB,
however, up to two manual handles can be allocated.
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Connection example Connection exampleinwhich more than one unit equipped withamanual
handle interface is connected with an 1/0 LINK

o Manual pulse Manual pulse
Built—in I/0 generator generator
¢ (No. 1) (No. 2)
Operator’'s i : :
JA3 panel 110
H Manual pulse
3 1 JD1B  JA3 [ generator
JD1A (No. 3)
’—:I JD1A :

Series 0i—B
control unit
Parameter
#7 #6 #5 #4 #3 #2 #1 #0
| 7205 | | | | | | | | HDx_ | |

[Unit of data] Bit

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: Allocatedtothe X signal addresses set in the appropriate parameters.

| 12305 | | X signal address associated with the first manual handle |
| 12306 | | X signal address associated with the secnd manual handle |
| 12307 | | X signal address associated with the third manual handle |

[Unit of data] Word
[Valid datarange] 0to 127

Set the addresses of the X signals used with the respective manual
handles.

These parameters are effectivewhen HDX, bit 1 of parameter No. 7105, is 1.
The manua handles will not operate if the addresses of the manual
handles of the units connected with the 1/O LINK are not set correctly.
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5.5

CONNECTING THE
HIGH-SPEED SKIP
(HDI)

55.1
General

Series 0i Mate Series 0Oi
control unit control unit
\I_\J@LI_\I APl
Jg 7 1

B—ISDERVER -l D

123
£||staus oOo
| |ALARM DO

ETHERNET
. J|coseT

O

------

High—speed skip (HDI)
JA40

Switch

@ ¢
JRe  JAT JK¥a "0u4d

!

STATUS

DISPLAY
COP20A

H
=—
U

CABA(SV_CHECKL

BISPLAY PG
JA3
: s
H JD1A
£

CPR(LEFT)
CP1{RI BHT)
[ ‘
CPE(LEFT)
CP1{RIBHT)

5

FUSE —

Ok -
= (BEY)
Ol s
=

e

DI/00-4
\‘;:::rlu CE107
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5.5.2

Connection to the
High—speed Skip (HDI) CcNC

JA40

PCR-EV20MDT

oo ||

1
2| ov |12
3 13
4 14
5| (ES)OV |15
6 16
71 (8VC) 17
8 | (ENB1) [18
9 | (ENB2) |19
10 20

Signals inside ( ) are used with the analog spindle.

NOTE
Leave connector pins unconnected if they are not intended

for use.

Cable connections

---------- .

HDIO
ov

Ground plate

Recommended cable connector:
PCR-E20FA (Honda Tsushin Kogyo)
FCN—247J020-G/E (Fuijitsu)
52622-2011 (Molex Japan)
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5.5.3

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

Circuit configuration

CNC

4‘4/DRIVER

SHIELD

liL/iH  FILTER RECEIVER
—
I tVH/VL
1

ov

Absolute maximum rating

Input voltage range Vin: 3.6 to +13.6 V

Input characteristics

variations

Unit Symbol | Specification | Unit Remark
High level input voltage VH 3.6t011.6 \%
Low level input voltage VL Oto 1.0 \%
High level input current liH 2 max mA Vin=5V
11 max mA Vin=10V
Low level input current liL —8.0 max mA Vin=0V
Input signal pulse duration 20 min us
Input signal delay or 0.02(max) ms

NOTE

level.

low.

1 The plus (+) sign of liH/IiL represents the direction of flow
into the receiver. The minus (-) sign of liH/IiL represents the
direction of flow out of the receiver.

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

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

82 —
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SPINDLE CONNECTION

The figure below shows the spindlerelated connections. Note that the
number of connectabl e spindles dependsonthemodd. So, seethetablesthat
follow the figure below.

First serial spindle .
Position
’—{ -
SPM coder
JATA JATB
JATA TB2 — Spindle
motor
Second serial spindle Position
—' coder
CN.C JATB SPM
main board L[] Ia7A TB2 Spindle
motor
— .
— Position
coder
aaso J——-1 Inverter _|: Spindle
Analog — motor
output
Series 0i Series 0i Mate
First serial spindle O O O O
Second serial spindle O
Analog output O O O
Position coder O O




6. SPINDLE CONNECTION

B—63833EN/03

6.1
SERIAL SPINDLE

6.1.1
Connection of One to
Two Serial Spindles

CNC Spindle amplifier module
JATA JA7TB
PCR-EV20MDT (PCR-E20MDT)

1] SIN |11 1] SIN_|11] OV
2 [*SIN_[12[ OV 5> [*SIN_|12] OV
3[SoUT [13 L [3[soutisov

4 [*SouUT[14] oV 4 [*SOUT|[14] OV

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

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

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

NOTE
1 When an optical 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 1/0O
adapter. Do not connect these signals when an optical
cable is not used. The signals in brackets ([ ]) are used
when a position coder is used with an analog spindle is
used.

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

The ai spindle cannot be connected to the conventional
optical 1/0 link adapter. The optical adapter
(A13B—0154-B003) must be used instead.

CNe Optical cabl o
ml ptical cable r><_| r spindle
:l I: H U L Y amplifier
; module
Optical adapter ) .
Optical I/O link
adapter
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Cable connection

Connector JA7A
SOuUT

*SOUT

CNC SIN
*SIN

===
< T I S W O BN
[ 1 i:
4 l! L 2
B B
|| L
2 || L 4
12,14,16|: H12,14,16
| ! L
T .
| :|
| |

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)

Ground plate

Connector JA7B

SIN

*SIN

SOUT  Spindle
amplifier

*SOUT module

NOTE

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

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

® \When the cable is 20 m or longer

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

e \When the cable is subject to significant noise.

For

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

85




6. SPINDLE CONNECTION

B—63833EN/03

6.2
ANALOG SPINDLE
INTERFACE

CNC
Signal Name Description
JATA SVC,ES eslﬁcijngclﬁq (iggmﬁr;d voltage
PCR-EV20MDT ENB1, ENB2 Spindle enable signal (Note 1)
10 ) 1y¢c )
2| (V) 12
SIC ) B3] )
4 14
5|ES 15/C )
6|( ) (16
7| SvC 17| ( )
8| ENB1 |18
9| ENB2 |19]( )
10 20
CABLE CONNECTION ANALOG SPINDLE
SERVO UNIT OR
INVERTER
r— —
sve 1 : : DA2
ES | l :
—  ENB1ljg - .
ENB2 | o q SHIELD

GROUNDING PLATE

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

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

NOTE
1 Signals ENB1 and ENB2 turn on

command voltage is effective. These signals are used when
the FANUC Analog Spindle Servo Unit is used.
2 The analog output ratings are as follows:

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

3 The parenthesized signals are used for the high—speed skip

function (HDI).

when the spindle
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6.3
POSITION CODER CNC
INTERFACE Signal Name Description
%%g—EZOMDT SC, *kSC Position coder phase C signals
¢ ) i1 PA, *kPA Position coder phase A signals
2 [( ) 12| OV PB, *kPB Position coder phase A signals
3|( ) |13 SOUT, skSOUT| Serial spindle signals (Note)
4 |( ) |14] ov SIN, *kSIN
5 |PA 15| sC
6 [>kPA 16| OV
7 |PB 17| *kSC
8 |*kPB 18| +5V
9 [+5V 19| ( )
10| ( ) |20] +5V
CNC POSITION CODER
= al
PA 2 | : A (PA)
*kPA |5 : i N (kPA)
PB g | | C (PB)
*kPB 15 | f R (kPB)
SC 17 I } B (kP2)
*SC 9,18,20 ! i P (%P2)
V21416 | i H
ov | K
q— SHIELD -
GROUNDING
PLATE

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

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

NOTE

1 The signals for a serial spindle are parenthesized. These
signals are not used for an analog spindle.

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

7.1

CONNECTION TO
THE SERVO
AMPLIFIERS

Series 0i Mate
control unit

olo ]

|

[ o

€

Series 0Oi
control unit

FSSB
COP10A

Servo amplifier

I
:
(2] &
£
o o Hi
| B

S

COP 10B
=

eSS [F==c5]
— o o_T]

[ IE) (O
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7.1.1 This chapter describes how to connect the servo units to the Series 0i/Oi
General Mate. For details of the connection of the Servo amplifier, refer to the
each servo amplifier manual.

7.1.2
Interface to the Servo
Amplifiers Control unit

Servo amplifier modules

COP10A ]D—D[ COP10B
—

|: COP10A

_| |: COP10B

Optical fiber cable
P —D[ COP10A

Series Oi Mate-TB: Maximum 2 axes
Series 0i Mate-MB: Maximum 3 axes _DI: COP10B

Series 0i-TB/MB: Maximum 4 axes
,—D[ COP10A
. |_[||: COP10B
Cable Length Restriction
Within 100 m between units |: COP10A

Total length within 500 m

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

In the contral unit, the COP10A connector is placed on the servo card
installed on the main board.
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7.1.3

Separate Detector
Interface

Servo amplifier module

| (o] | .
[ o] Separate detector in-

FANUC -
— terface unit
)
=]

Ut )

,;T“A [J;‘-@ S

jJF 1O
JEI102
JF 103
JFE 104

L

T

|

_@)

COP10B

Control unit or
the previous—stage servo
amplifier module

COP 0B

COP I OA

IvIv]® &I

I Y [0)

Linear scale
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CNC

Servo card

COP10A

Servo amplifier module

Optical fiber cable

10 [ copios
—1[] cop10a

24VDC et [] CPLIA JF103  [] [}~ Linear scale axis 3

Optical fiber cable

][] copios
|—[||: COP10A

|—D |: COP10B

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

{1[] copioa

Up to 2 axes with Series 0i Mate-TB
Up to 3 axes with Series 0i Mate—MB
Up to 4 axes with Series 0i-TB/MB

Separate detector interface unit 1

|
0[] copioA JF102 [][}= Linear scale axis 2 |
|
|

JF104 [] [ Linear scale axis 4

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

When a separate pulse coder or linear scale is used, a separate detector
interface unit, as shown above, is required. The separate detector
interface unit should be connected to the CNC control unit through an
optical fiber cable, as one of the units on the servo interface (FSSB).
Although the above figure shows the separate detector interface
connected in the final stage of the FSSB line, it can also be connected, at
the nearest location, to the CNC control unit. Or, it can be installed
between two servo amplifier modules.
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7.1.4

Separate Detector
Interface Unit
Specification

The interface unit can feed 0.35 A (5 V) to each separate detector.

Item

Specification

Power supply capacity

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

Ordering information

A02B-0236-C205 (basic)

Method of installation

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

7.1.5
Connection of Power

Supply

Power to the separate detector interface unit should be supplied from an
external 24 V DC power supply.

Separate detector interface unit External power supply

CP11A

1 +24V
2 oV
3

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

Cable

CP11A
AMP JAPAN

1-178288-3 (Housing)
1-175218-5 (Contact)

+24V (1)
oV (2)

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

terminals.)

External power
supply
Select a connector that
matches the pin layout
of the external power
supply.

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



7. SERVO INTERFACE B-63833EN/03

7.1.6
Linear Scale Interface Separate detector interface unit
(Parallel Interface) JF101 10 JF104 Linear scale

(PCR-EV20MDT)

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

RECOMMENDED CABLE MATERIAL

A66L-0001-0286 (#20AWG X 6 + #24AWG X 3—pair)
Recommended connectors:

PCR—-E20FA (Honda Tsushin Kogyo)

FI30—20S (Hirose Electric)

FCN—247J020-G/E (Fuijitsu)

52622-2011 (Molex)

F140B—2015S (Hirose Electric)

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

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

Minimum tolerance to 5 V: 4.95 V for main unit and 4.9 V
for expanded section
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7.1.7

Stan d_al one Ty p € Separate detector interface unit
Pulse Coder Interface JF101t0 JF104 Separate detector
(Parallel Interface) (PCR-EV20MDT) Pulse coder

1 PCA 11
e For absolute detector A 1121 ov (MS3102A~22-14P)

PCB |13 A| PCA
*PCB | 14 ov E| PCZ
PCZ |15 :||:|—|:| J

*PCZ | 16 ov N| SHLD
+6V 17 T +6VA
REQ |18| +5V
+5V 19
20| +5V

*PCA
*PCZ

PCB *PCB

||

+5V ov

REQ

»nw|Z|T|O

<|T|-r®O

C|lO| XM

OVA

© 0| N O G|~ W[N

=
o

MS3106B22-14S

Cable wiring

PCA

*PCA
PCB

*PCB
PCz

*PCZ
+6VA

REQ

PCA
*PCA
PCB
*PCB
pPCZ
*PCZ
+6V
REQ
+5V
+5V
+5V
ov

ov ;
ov : : OVA
° SHLD

1 " (Shield)
GROUNDING PLATE S IELD

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

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

FI40B-2015S (Hirose Electric)

n|4m Mo |O|m |>

E|©CD\IOUU'IJ>00N|—‘

N
o

*—

+5V
ov

=
N

= e
SRS

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

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

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

® For incremental detector

Separate detector interface unit Separate detector
JF101to JF104 Pulse coder
(PCR-EV20MDT) (MS3102A-20-29P)
1| PCA |11
2| *PCA |12 ov
3| PCB |13 A| PCA |B| PCB |C| +5V |D| *PCA
4| *PCB |14 ov |:| |:| E| *PCB |F| PCZ |G| *PCZ |H| SHLD
5| PCZ |15 :| [J 45V | K| +5V | L M
6| *PCZ |16 ov N| ov |P| ov [R S
7| +6v |17 T| ov
8| (REQ) |18 +5V
9| +5v |19
10 20 +5V MS3106B20-29SW
REQ is not used.
Cable wiring
1 o . A
PCA : : PCA
2 . : D
*PCA T B *PCA
3 ) , B
PCB - . PCB
4 ! l E
*PCB : *PCB
5 ! ' =
PCZ : : PCz
6 . : G
*PCZ ; . *PCZ
9 - : c
+5V . +5V
v | 18 : , I | sy
20 . : K
+5V : : +5V
ov -2 ' : N fov
14 ! ' P
ov ; ov
16 . : T
Y, : , Y,
' . H
' [ SHLD
. . (Shield)
1 SHIELD
GROUNDING PLATE

RECOMMENDED CABLE MATERIAL

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

Recommended connectors:

PCR—-E20FA (Honda Tsushin Kogyo)

FI30—20S (Hirose Electric)

FCN—247J020-G/E (Fuijitsu)

52622—2011 (Molex)

F140B—2015S (Hirose Electric)

NOTE

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

scales.
maximum.

The supply current per linear scale is 0.35 A

Minimum tolerance to 5 V: 4.95 V for main unit and 4.9 V

for expanded section
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Connection to a detector _ _

Separate detector interface unit Detector made by another
made by another manufacturer
_manufacturer (Serial JF101 to JF108
interface) (PCR-EV20MDT)

1 sD |11 D D
2| *sD [12| oV :l I:
3 13
4 14| oV
5| REQ |15
6 | *REQ [16| 0OV
7| +6vV |17
8 18| +5Vv The +6V signal is for an absolute—position
9| +5v |19 detector requiring battery backup.
10 20| +5V
Cable wiring
1 I—_______________.:
SD : A ! SD
| ]
*sp |2 : / \ ! *SD
REQ |2 ! /\\ ' REQ
*REQ |2 , *REQ
7 | !
+6V : : +6V
18 ! |
+5V . ; +5V
20 | '
+5V . : +5V
12 . !
ov ! r ov
14 ! |
ov : ov
oV . Shield drain line ¢ FG
------------ --- (Frame
Shield ground)
Ground plate
Recommended cable:
A66L—-0001-0286 (#20AWG x 6 + #24AWG x 3 pairs)
Recommended connector:
PCR—-E20FA (Honda Tsushin Kogyo)
FI30—20S (Hirose Electric)
FCN—247J020-G/E (Fuijitsu)
52622-2011 (Molex Japan)
F140B—2015S (Hirose Electric)

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

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 expanded section

2 When the 9090 series servo software is used, the serial
interface cannot be used.
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(Serial interface)

Separate detector interface unit Separate detector
JF101to JF104 Pulse coder
(PCR-EV20MDT)
1 sb |11 Al SD |B C D| >kSD
2| ksb |12| ov E F| REQ |G| REQ |H| SHLD
3 13 1B AREAR M
4 14| ov N| ov |P R| +6VA | S| OVA
5| REQ |15 T| ov
6 | *kREQ | 16| OV
7| +6vV |17
8 18| +5V
) v |19 MS3106B20-29SW
10 20| +5V
Cable connection
1 o 1- A
SD ; : SD
2 . .
kSD ; . vSD
5 ! ' F
REQ : : REQ
. X G
*REQ ; : = **REQ
+6V : Z +6VA
1 l : J
+5V 8 . : +5V
20 ' ' K
+5V - +5V
ov 12 ! . N ov
14 X ! T
ov . ; ov
ov|-28 : Z 3 OVA
Coe----- @ SHLD
1 (shield) (Shield)

Recommended cable:

Ground plate

A66L—-0001-0286 (#20AWG x 6 + #24AWG X 3 pairs)

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

NOTE

1 The +5V signals above can be used to feed power to linear
The supply current per linear scale is 0.35 A
maximum.
Minimum tolerance to 5 V: 4.95 V for main unit and 4.9 V
for expanded section
2 When the 9090 series servo software is used, the serial
interface cannot be used.

scales.
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7. SERVO INTERFACE

7.1.8
Input Signal
Requirements

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

(1) A and B phase signal input

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

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

A phase signal [
B phase signal S I R

Shiftin plus direction

A phase signal 1T
B phase signal [

Shift in minus direction

(2) Phase difference and minimum repeat frequency

A
PCA/*PCA
T D
*PCA/PCA -
B

PCB/*PCB

*PCB/PCB 0o Ki j><:
Td Td| |Td
s

(3) Z phase signal input

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

1

Tw

>

Z phase signal

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

TD = 0.15 psec

The signalsfor these connectors are differential input signalswith A and
B phases. An important factor is time TD from point A, when the
potential difference between PCA and *PCA exceeds 0.5V, to point B,
when the potential difference between PCB and * PCB becomes lower
than 0.5V. The minimum value of TD is0.15 us. The period and pulse
width of the signals must be long enough to satisfy the above
reguirements.

Receiver circuit

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

PCA
A-phase
signal

*PCA
(PCZ and *PC2).

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

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

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

7.1.9

Connection of Battery
for Separate Absolute
Detector

Separate detector interface unit

[ o1
CP11A
L.

JALA

CoP cop
10A 108

— _

Absolute pulse coder battery case

— 101
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Separate detector interface unit Battery case

JA4A
(PCR-EV20MDT)
01 11 (M3 terminal)
02 12 -
osjov._ |13 ] [—o0 6V | oV
04 14
05 15
06 16
07| +6V 17
08 18
09 19
10 20

CABLE CONNECTION
JA4A Battery case

+6V ; ____________ : * 6V
oV . : ~lov

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

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

NOTE
The battery for the separate absolute detector is required

only when the separate absolute detector is used. When an
absolute pulse coder with built—in motor is used, it is
powered by the built—in battery of the amplifier, such that the
battery for the separate absolute detector is not required.
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7.1.10 Connector |ocations on the basic unit

Connector Locations CP11A

CP11B

P

J

-— JF101
< JF1D2

1

<~— JF103
-— JF104
=— JA4A

COP1DA COP1DB

For the outside dimensions, see Appendix A.
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7.1.11 1) Notes on installation
Installation (1) Use an interface unit in a completely enclosed cabinet.

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

Vent holes

<

2) Installation using screws

2-M4

Basic unit

84

N
D

| 2
—_————— e {

%4

|

(
L

— 104 —



B—63833EN/03

7. SERVO INTERFACE

7.1.12

Notes on Installing a
Separate Detector
Interface Unit

CAUTION

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

70 70

H \UQDUUDUUU”U !H

f

L=

=’
Lo,

I

7z

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

Installing the unit
on the DIN rall

DIN rail

Removing
the unit from s = o e
the DIN rail [;] ] r[][][]r[]EUIUU \

10
1]

—— |
Juutuyuuuuoooooos [/ DIN rail

1T

L

4

C

C

(

(

(

(
°J]

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

CAUTION
When removing the unit, be careful not to damage the lock

by applying excessive force. When installing and removing
the unit, hold the upper and lower ends of the unit so that
stress is not applied to the side (that surface with the slits)
of the unit.
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8 CONNECTING MACHINE INTERFACE I/O
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8. CONNECTING MACHINE INTERFACE 1/O B-63833EN/03

8.1
GENERAL

Built—in 1/0 assignment

DO signal reaction to a
system alarm

The Series Oi hasabuilt—in 1/0 board for machineinterface I/0. Number
of DI/DO pointsfor built—in 1/O card are 96/64 points. This built—in [/O
board must be assigned as the first dave of the I/O Link with the PMC
ladder according to the following tables.

DI space map DO space map
X0 YO
X1 Y1
X2 Y2
X3 Y3 .
X4 va DO 64 points
X5 . Y5
X6 DI 96 points Y6
X7 Y7
X8 Module name: CM08O
X9
X10
X11
X12 | First MPG
X13 [ Second MPG
X14 | Third MPG
X15 | DO alarm detection

Module name: CM16l

NOTE
1 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.
2 See Chapter 9 for details on DO alarm detection (X15).

If the number of DI/DO pointsis not sufficient, external 1/0 units such as
the dispersed 1/0 can be added using the FANUC I/O Link.

MIL ribbon cable connectors are used as the internal connectors for the
built—in 1/O board to simplify connection with the connector panel.
The Series0i Mate hasno built—in1/O cards. Usetheoperator’spanel 1/0
modul e described in Chapter 9 as machine interface 1/0.

If asystem alarm occursin a CNC using this 48/32—point 1/0 module, or
if 1/O Link communication between the CNC and operator’s panel 1/0
module fails, al the DO signals of the 1/O module are turned off.
Therefore, due care must be taken when setting up the machine sequence.
Also, the same phenomenon occurs if the power of the CNC or the 1/O
module is turned off.
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8. CONNECTING MACHINE INTERFACE 1/O

8.2
CAUTIONS

Thefollowing cautions must be observed when using 1/O signal receivers
and drivers for the machine interface.

8.2.1
DI Signals and
Receivers

DI signalsare basically of the sink type (atypethat drainsenergy). Some
DI signals, however, can be set to either sink type or source type (atype
that suppliesenergy). Seethedescription of thel/Oboardinthefollowing
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, becauseif theinput signal lineisgrounded, it will belatchedin
the same state as that existing when the contact is closed. It is
recommended that al DI signals be set to sink type.

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

8.2.2
DO Signals and Drivers

The driver of DO signals is source type (a type that supplies energy,
non—insul ating).

If a system alarm occurs in a control unit of the Series 0i, al 1/0 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 isturned off
independently.
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8.3
BUILT-IN I/O CARD

CONNECTION
Series Oi Machine Operator’s panel
control unit = e
d—\—,—b |:||:||:||:||:||:||:||:||:||:|..
MAIN ”u@ %] DDDDDDDDDD..
CT; snms b A . @.D —
S e [ D000 OODO
— 7] ® |_||_|I ==
7| — || owoo-1 =
e 8 CB104 |:| |:| @ —
g3 ¢ ~
A (I . L] | * +
L s DI/D0-2
E cB105
H: j@ Magnetic cabinet circuit
L § MPG ]]
Topzoa” g.ua D .4). I ! I | .4}
e (000000000
[E g : Im:lolgls -4). | + oOoOoOoOoOoOoOOOOOOOOOOOOOOOOOOOOOOOO +| 4}
[ CEE“ . CB106 )
-l i L |
o B N N
o Loubbboby
— — AD
|

) |

+OOOOOOOOOOOOOOOOOOO+
_4). O[O[O[O]O[0[O[O[O|O]O[O[O]O[O]O[O[O _4}
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8.3.1
Connector Pin
Arrangement
CB104 CB105 CB106 CB107
HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN HIROSE 50PIN
A B A B A B A B
01 ov +24V 01 ov +24V 01 ov +24V 01 ov +24V

02 | X0000.0 [X0000.1 02 | X0003.0 |X0003.1 02 | X0004.0 [X0004.1 02 | X0007.0 |X0007.1
03 | X0000.2 [X0000.3 03 | X0003.2 |X0003.3 03 | X0004.2 (X0004.3 03 | X0007.2 |X0007.3
04 | X0000.4 |X0000.5 04 | X0003.4 | X0003.5 04 | X0004.4 |X0004.5 04 | X0007.4 | X0007.5
05 | X0000.6 [X0000.7 05 | X0003.6 |X0003.7 05 | X0004.6 [X0004.7 05 | X0007.6 |X0007.7
06 | X0001.0 [X0001.1 06 | X0008.0 |X0008.1 06 | X0005.0 |X0005.1 06 |X0010.0 |X0010.1
07 | X0001.2 [X0001.3 07 | X0008.2 |X0008.3 07 | X0005.2 [X0005.3 07 | X0010.2 |X0010.3
08 | X0001.4 [X0001.5 08 | X0008.4 | X0008.5 08 | X0005.4 |X0005.5 08 | X0010.4 |X0010.5
09 | X0001.6 [X0001.7 09 | X0008.6 |X0008.7 09 | X0005.6 [X0005.7 09 | X0010.6 |X0010.7
10 | X0002.0 |X0002.1 10 | X0009.0 |X0009.1 10 | X0006.0 |X0006.1 10 [ X0011.0 | X0011.1
11 | X0002.2 [X0002.3 11 | X0009.2 |X0009.3 11 | X0006.2 |X0006.3 11 | X0011.2 | X0011.3
12 | X0002.4 | X0002.5 12 | X0009.4 | X0009.5 12 | X0006.4 | X0006.5 12 | X0011.4 | X0011.5
13 | X0002.6 |X0002.7 13 | X0009.6 |X0009.7 13 | X0006.6 |X0006.7 13 [ X0011.6 |X0011.7
14 14 14 | COM4 14
15 15 15 15
16 | Y0000.0 |Y0000.1 16 | Y0002.0 |Y0002.1 16 | YO004.0 |Y0004.1 16 | Y0006.0 | Y0006.1
17 1Y0000.2 |Y0000.3 17 |1 Y0002.2 |Y0002.3 17 1 Y0004.2 |Y0004.3 17 |1 Y0006.2 |Y0006.3
18 | Y0000.4 |Y0000.5 18 | Y0002.4 |Y0002.5 18 | YO004.4 |[Y0004.5 18 | Y0006.4 |Y0006.5
19 | Y0000.6 |Y0000.7 19 |Y0002.6 |Y0002.7 19 |Y0004.6 |Y0004.7 19 |Y0006.6 |Y0006.7
20 | Y0001.0 |Y0001.1 20 [Y0003.0 |Y0003.1 20 [Y0005.0 |Y0005.1 20 [Y0007.0 |Y0007.1
21 |Y0001.2 |Y0001.3 21 |Y0003.2 |Y0003.3 21 |Y0005.2 |Y0005.3 21 |Y0007.2 |Y0007.3
22 |Y0001.4 |Y0001.5 22 |Y0003.4 | Y0003.5 22 |Y0005.4 |Y0005.5 22 |Y0007.4 | Y0007.5
23 | Y0001.6 |Y0001.7 23 | Y0003.6 |Y0003.7 23 | Y0005.6 |Y0005.7 23 |Y0007.6 |Y0007.7
24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM 24 | DOCOM | DOCOM
25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM 25 | DOCOM | DOCOM

NOTE
1 The BO1 +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.
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8.3.2
Connecting DI/DO

For example, connecting
Dl

Address No.

W Bit No.

X0000.0

RV
X0000.1

RV
X0000.2

RV
X0000.3
X0000.4

RV
X0000.5

RV
X0000.6

RV

X0000.7
e o

X0001.0

RV
X0001.1
X0001.2
X0001.3
X0001.4

RV

X0001.5
LS ]

X0001.6
RV

X0001.7
00T [

Terminal No.
+24V r
CB104(B01)

A CB104(A02) |
_‘:'_;r ;c3104(|302)
._.:,_‘I (CB104(A03)
’_‘:'_I [CB104(B03)
,_:,_‘I (CB104(A04)
._.:,_‘I (CB104(B04)
'_‘:'_I (CBL04(A05)
——— CB104(B05)
b

oV

oo | CB104(A06)
—‘:'—l )CBlO4(BOG)
’_‘:'_lr CB104(A07)
'_‘:'—" )CBlO4(BO7)
'_‘:'_" |, CB104(A08)
——— CB104(B08)
" [

o CBL04(209)

= .| CB104(BO9) — |
VA

— 112 —




B-63833EN/03 8. CONNECTING MACHINE INTERFACE 1/O

Terminal No.
Address No. r
Bit No 24y
r : T CB104(B01),CB105(B01)
-\
X00020 CB104(A10) '
-~ )
X00021 — ——— CB104(B10)
SR X
X0002.2 —— = CB104(A11)
¢ — =R
X0002.3 ) CB104(B11)
-
X0002.4 —— T | CB104(A12)
X00025 —— P CB104(B12)
¢ —= =
X0002.6 T -|.cB104(A13)
X0002.7 —— P | CB104(B13)
b — I
oV
X0003.0 —— CB105(A02)
o—mm
X0003.1 —— — CB105(802)
o —Em
X0003.2 — Y | CB105(A03)
X0003.3 "_‘:'4_ (CB105(B03)
X00034 — | CB105(A04)
X00035 — | | CB105(B04)
o ——
X0003.6 o |CB105(A05)
X0003.7 —— [, _|cBios@os)
o —— .
“ov
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Address No.

W Bit No.

X0004.0

RV
X0004.1
X0004.2
X0004.3
X0004.4

RV

X0004.5
004 [

X0004.6
RV

X0004.7
00087 [

X0005.0

RV
X0005.1

RV
X0005.2

RV
X0005.3
X0005.4

RV
X0005.5

RV
X0005.6

RV

X0005.7
X007 (]

r Terminal No.
+24V
CB106(B01)
-\
CB106(A02)
o—mm | —_—
— CB106(802)

o—EN
T o |,CB106(A03)
T CB106(803)

b ——

o | CB106(A04)
T o |;CBL06(B04)
b ——

o, CB106(A05)
——

o | CB106(B05)
b ———

COM4 | CB106(A14)
CB106(A01)
1
oV
o | CB106(A06)
— (CB106(B06)
——
' . o|,cB108(A07)
Gl .| .CB106(B07)
T (CB106(A08)
T (CB106(808)
 —+— 1
f o | CBLO6(AC9)
0—:'—T
| CB106(B09)
- —
oV

For address X0004, 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 asink 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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Terminal No.
Address No. ;
Bit No r24v
r : CB106(B01),CB107(B01)
T -
X0006.0 —— o u | CBLOG(AL0) '
X0006.1 —— = w|,CB106(B10)
X0006.2 —— — | CB106(A11)
X00063 —— [CB106(B11)
o—EB
X0006.4 T = |,CB106(AL2)
X00065 — T - |,CB106(B12)
b ———
X0006.6 —— ' o_um,CBLOB(AL3)
b ——
X0006.7 ' +|,CB106(B13)
+—J
“ov
X0007.0 CB107(A02)
RV o —mm|)
X0007.1 — = CB107(B02)
-
X0007.2 —— | Gl CB107(A03)
LD
X0007.3 - p——— CB107(B03)
- >
X0007.4 —— "_‘:'4_ w| CBLO7(A04)
X0007.5 — | CB107(B04)
—T—F—
X0007.6 CB107(A05)
RV 1 ¢ —mm >
X0007.7 —— — o | CB107(B0S)
o —
oV
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Address No.

W Bit No.

X0008.0

X0008.1

X0008.2

X0008.3

X0008.4

RV

X0008.5

X0008.6

R
X0008.7
8T o

X0009.0

X0009.1

X0009.2

X0009.3

X0009.4

X0009.5

RV

X0009.6

RV

X0009.7
X008 [

+24V

r Terminal No.

CB105(B01)

7

CB105(A06)

7

|CB105(B06)
|CB105(A07)
[CB105(807)
,CB105(A08)
|CB105(808)
|CB105(A09)

,CB105(809)

(CBLO5(AL0)
(CBL05(B10)
(CBL05(ALL)
(CB105(B11)
[CBI05(A12)
|CB105(812)

|CB105(A13)

CB105(B13)
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B-63833EN/03 8. CONNECTING MACHINE INTERFACE 1/O

Terminal No.
Address No. ;
Bit No r24v
r : T CB107(B01)
-\
X0010.0 RV - = \CBlO?(AOG) X
X0010.1 —— — o ,CB107(B06)
X0010.2 RV -~ = )CBlO?(AO7)
X0010.3 T CB107(B07)
RV .] - )
X0010.4 —— o_um,CB107(A08)
X0010.5 ; -~ = )CBlO?(BOS)
b ———
X0010.6 CB107(A09)