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GFL-001
Warnings, Cautions, and Notes

as Used in this Publication

Warning

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

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

Caution

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

Note

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

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

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

©Copyright 1997 GE Fanuc Automation North America, Inc.
All Rights Reserved.
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DEFINITION OF WARNING, CAUTION, AND NOTE

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

WARNING

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

CAUTION

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

NOTE

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

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

Applicable CNC units:

The Series 16/18/21 supports a loader control option that enables one
control unit to independently control both a machine and loader at the
same time. This option can be used with the CNC products listed below.

This manual is aimed at those users who intend to control a loader with
a CNC. Itoutlines the loader control option, and describes its connection,
operation, and maintenance. This manual assumes the reader to be
familiar with the standard Series 16, 18, or 21. If required, refer also to
the Series 16/18/21 manuals listed below.

Product name Abbreviations
FANUC Series 16-TA 16-TA
FANUC Series 16—-TTA 16-TTA
FANUC Series 16—-GCA 16-GCA
FANUC Series 16-MB 16-MB
FANUC Series 16—-TB 16-TB
FANUC Series 160-MB 160-MB Series 16
FANUC Series 160-TB 160-TB
FANUC Series 16-MC 16-MC
FANUC Series 16-TC 16-TC
FANUC Series 160-MC 160-MC
FANUC Series 160-TC 160-TC
FANUC Series 16i—A 16i-A
FANUC Series 160i—-A 160i-A Series 16i
FANUC Series 18-TA 18-TA
FANUC Series 18-TTA 18-TTA
FANUC Series 18-GCA 18-GCA
FANUC Series 18-MB 18-MB
FANUC Series 18-TB 18-TB
FANUC Series 180—-MB 180-MB Series 18
FANUC Series 180-TB 180-TB
FANUC Series 18-MC 18-MC
FANUC Series 18-TC 18-TC
FANUC Series 180-MC 180-MC
FANUC Series 180-TC 180-TC
FANUC Series 18i—A 18i-A
FANUC Series 180i—-A 180i-A Series 18i
FANUC Series 21-TB 21-TB Series 21
FANUC Series 21i—A 21i-A Series 21;
FANUC Series 210i—-A 210i-A

p-1
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In this manual, T series and M series refer to the loader control option
connected to the products indicated below.

Relative manuals

Series 16/18-MODEL A

16-TA/16-TTA/16-GCA

18-TA/18-TTA/18-GCA

16-TB/18-TB

160-TB/180-TB

T series 16-TC/18-TC
160-TC/180-TC

16i-TA/18:—-TA

160i—-TA/180:-TA

21-TB

21i-TA/210i-TA

M series 16i-MA/18i-MA/21i-MA

16-MB/18-MB/160-MB/180-MB
16-MC/18-MC/160-MC/180-MC

160i—-MA/180i-MA/210i-MA

FANUC Series 16/18 DESCRIPTIONS B-61802E
FANUC Series 16/18 CONNECTION MANUAL B-61803E
FANUC Series 16/18 For Lathe OPERATOR’S MANUAL B-61804E
FANUC Series 16/18 MAINTENANCE MANUAL B-61805E
FANUC Series 16/18 PARAMETER MANUAL B-61810E
Series 16/18/160/180—-MODEL B

FANUC Series 16/18/160/180-MODEL B DESCRIPTIONS B-62442E
FANUC Series 16/18/160/180-MODEL B CONNECTION MANUAL (Hardware) B-62443E
FANUC Series 16/18/160/180-MODEL B CONNECTION MANUAL (Function) B-62443E-1
FANUC Series 16/18/160/180-TB OPERATOR’S MANUAL B-62444E
FANUC Series 16/18/160/180-MB OPERATOR’S MANUAL B-62454E
FANUC Series 16/18/160/180-MODEL B MAINTENANCE MANUAL B-62445E
FANUC Series 16/18/160/180-MODEL B PARAMETER MANUAL B-62450E
Series 16/18/160/180-MODEL C

FANUC Series 16/18/160/180-MODEL C DESCRIPTIONS B-62752EN
FANUC Series 16/18/160/180-MODEL C CONNECTION MANUAL (Hardware) B-62753EN
FANUC Series 16/18/160/180—-MODEL C CONNECTION MANUAL (Function) B-62753EN-1
FANUC Series 16/18/160/180-TC OPERATOR’S MANUAL B-62754EN
FANUC Series 16/18/160/180-MC OPERATOR’S MANUAL B-62764EN
FANUC Series 16/18/160/180—-MODEL C MAINTENANCE MANUAL B-62755EN
FANUC Series 16/18/160/180—-MODEL C PARAMETER MANUAL B-62760EN
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Series 16i/18i/160i/180i-MODEL A

FANUC Series 16i/18i/21i/160i/180i/210i-MODEL A
FANUC Series 16i/18i/160i/180i—-MODEL A
FANUC Series 16i/18i/21i/160i/180i/210i-MODEL A

FANUC Series 16i/18i/160i/180i—TA
FANUC Series 16i/18i/160i/180i—MA

FANUC Series 16i/18i/160i/180i—-MODEL A
FANUC Series 16i/18i/160i/180i-MODEL A

Series 21-TB

FANUC Series 21/210
FANUC Series 21/210
FANUC Series 21/210
FANUC Series 21/210-TB
FANUC Series 21/210
FANUC Series 21/210

Series 21i/210i-MODEL A

FANUC Series 16i/18i/21i/160i/180i/210i-MODEL A

FANUC Series 21i/210i-MODEL A

FANUC Series 16i/18i/21i/160i/180i/210i-MODEL A

FANUC Series 21i/210i-TA
FANUC Series 21i/210i-MA
FANUC Series 21i/210i-MODEL A
FANUC Series 21i/210i-MODEL A

DESCRIPTIONS

CONNECTION MANUAL (Hardware)
CONNECTION MANUAL (Function)
OPERATOR’S MANUAL
OPERATOR’S MANUAL
MAINTENANCE MANUAL
PARAMETER MANUAL

DESCRIPTIONS

CONNECTION MANUAL (Hardware)
CONNECTION MANUAL (Function)
OPERATOR’'S MANUAL
MAINTENANCE MANUAL
PARAMETER MANUAL

DESCRIPTIONS

CONNECTION MANUAL (Hardware)
CONNECTION MANUAL (Function)
OPERATOR’'S MANUAL
OPERATOR’S MANUAL
MAINTENANCE MANUAL
PARAMETER MANUAL

B-63002EN
B-63003EN
B-63003EN-1
B—-63004EN
B-63014EN
B—-63005EN
B-63010EN

B-62702EN
B-62703EN
B-62703EN-1
B-62534E
B-62705EN
B-62710EN

B-63002EN
B—-63083EN
B—-63003EN-1
B—63084EN
B—63094EN
B—63085EN
B—63090EN
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1.1
SYSTEM

CONFIGURATION

The loader control option is connected to the Series 16/18/21 as shown
below.

Axis control for the machine is performed by the main CPU board, while

that for the loader is performed by a dedicated Loader Control Board
(LCB). The PMC of the main CPU unit (option 3 board when a PMC-RC

is used) controls the machine, while the PMC of the LCB controls the

loader. Input/output signals are stored in the LCB, and are fed directly to
the main loader unit, workpiece feeder, and loader operator’s panel.

The major tasks involved in building this system are:

(1) Adding the loader control board (LCB) to the CNC (using one slot
exclusively).

(2) Mounting and wiring servo amplifiers and an emergency stop control
circuit in the power magnetics cabinet.

(3) Connecting the loader to the workpiece feeder via cables.

(4) Connecting the operator’s panel.

(5) Creating loader control related functions by using PMC programs.
(6) Creating palletizing and teaching functions by using macros.

(7) Creating (teaching) the loader operation programs.

Machine
Main CPU
Servo
Axis control amplifier ,— :|
for Loader

machine side

e e

: PMC 1/0
LCB

Work
Axis control Servo feeder
for amplifier
loader side
Emergency

______ stop control

) circuit

. PMC

X Loader

) operator’s panel

Series
16/18/21/16i/18i

/21i Control unit
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1.2

INSTALLING THE
LOADER CONTROL
FUNCTIONS

When the loader control option is installed and used in a system, sequence
control is required to enable interfacing with the peripherals, as well as
for loader operation. Generally, the required control specifications vary
from one system to another. So, the functions required for each system
must be installed. In practice, the PMC and macro executor are used to
implement the required functions.

The PMC that is built into the loader control board performs the sequence
logic required to control the loader. The PMC supports functions
equivalent to the PMC—-RAL1 of the Series 18.

Between the loader control CPU and the PMC, an F/G area interface is
provided, in the same way as for an ordinary CNC. The loader supports
modes similar to those supported by an ordinary NC. For example,
manual mode must be set for manual loader operation, and memory mode
must be set for automatic loader operation. In addition, a specified speed
can be overridden by entering the DI override signal. Thus, loader
operation requires the use of ladder programs, in the same way as an
ordinary NC.

The PMCis also used to enable synchronous operation of the machine and
loader. For example, the PMC is used to start the loader when machining
ends, and to start machining once the loader has fed the workpiece into
the chuck of the machine.

Using custom macros or a macro executor, very complicated loader axis
operations, such as workpiece palletizing/depalletizing, can be
programmed easily. In some cases, complicated workpiece feeder control
operations can be simplified by using macros. Macro—based control
reduces the number of PMC steps, making macro—based control
advantageous even when the PMC is being used at maximum capacity.
Even for macro—based control, however, DI/DO signal transfer must be
programmed using the PMC. Note that the loader control macro
programs are provided in a ROM module in the case of the Series
16/18—MODEL A, and in an FROM (flash memory) module in the case
of the Series 16/18-MODEL B/C. The ROM or FROM module is
installed on the loader control board.

In the case of the Series 21, the loader control macro programs are
provided in an FROM (flash memory) module, installed on the main
board.

In the case of the Seriesili@i/21i, the loader control macro programs
are provided in an FROM (flash memory) module, installed on the
motherboard.

The following table lists typical operations to which the PMC and macro
executor can be applied.



1. OVERVIEW B—62443EN-2/03

PMC Macro
executor
Loader operations O
(such as mode setting, activation, and overriding)
Control of the loader mechanical unit O
(such as braking)
Hand control (such as open/close, air blow) O
Operations that must be synchronized with the O
machine (such as activation and waiting)
Workpiece feeder control O ©)
Palletizing/depalletizing O
Loader operator’s panel O
Customized program screen O

The DI/DO signals listed below are used for loader control. These DI/DO
signals are stored in the loader control board. In an application system
that requires additional DI/DO signals, an 1/O link interface is available
to enable external I/O expansion.

The loader control board of the Series/18/21i does not use these
DI/DO signals. All DI/DO signals are connected via an 1/O link interface
to an external input/output unit.

Loader control (overtravel, hand open/close, air on/ off, etc.)
Workpiece feeder control (moving the workpiece feeder back and forth)
Loader operator’s panel control (teaching, emergency stop)

Brake control (brake application for emergency stop)
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1.3
TABLE OF
SPECIFICATIONS

Iltem

Specifications

Controlled axis

Up to a maximum of 4 axes at a time (up to 4 axes
are allowed as standard)

Part program storage
length

10m

20m (option 1)
40m (option 2)
80m (option 3)

Programs Up to 63 programs can be registered.
PMC PMC-RA1
Number of ladder steps
3000 (option 4)
4500 (option 5) .. For Series 16/18-MODEL A
5000 (option 5) ... For Series 16/18—-MODEL B/C,
Series 21TB,Series 16i/18i/21i
RS-232-C Channel 1 of the main CPU board is used.

(option 6)

Floppy cassette directory indication
(option 7)

Manual handle

For first unit (option 8)
For second unit  (option 9)
For third unit (option 9) (Only for M series)

MPG of the main CPU board is used.
(For Series 16/18)

MPG of the I/O board is used. (For Series 21)

MPG of the motherboard is used.
(For Series 16i/18i/21i)

G code system
(T series only)

G code system A
No G code system is used with the M series.

Axis name

X, Y, Z, A, B, C(Mseries, T series)
U, V, W (Only for M series)

The T series is used with G code system A, such
that U, V, and W are used as addresses for incre-
mental commands.

Command and type
(M series only)

Incremental command G90
Absolute command G91

Plane selection

XpYp Plane selection G17
ZpXp Plane selection G18
YpZp Plane selection G19

Input unit

Metric or inch system can be selected by parameter
specification.

Inch/metric switch G20/G21 (option 10)

Increment system

0.001mm, 0.001deg or 0.0001inch (IS-B)

Rapid traverse
(positioning)

Positioning G0O

Positioning, either of non—interpolation type or lin-
ear interpolation type, can be selected by specifying
a parameter.
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ltem

Specifications

Cutting feed

Linear interpolation GO1
Circular interpolation G02, G03
Cutting feedrate clamp

Feed per minute

Override

Manual feedrate override
Rapid traverse override

Rapid traverse override 1% step
Feedrate override
2nd feedrate override (option 11)

The Series 21, Series 21i does not support the 2nd
feedrate override function.

Auto- | Rapid traverse | Linear acceleration/deceleration

g?(‘:t'e‘i GO0 Bell-shaped acceleration/deceleration (option 12)
era-

tion Cutting feed Exponential acceleration/deceleration

decel- | GO1 Linear acceleration/deceleration after interpolation
era- (option 13) ... For Series 16i/18i

tion

Dwell Dwell G04

Reference position return

Automatic reference position return G28
Reference position return check G27

2nd reference position return G30

3rd, 4th reference position return (option 14)
Manual reference position return

Coordinate system

Coordinate system selection G92 (M series),
G50 (T series)

Automatic coordinate system setting
Workpiece coordinate system shift
Direct input coordinate system shift

Machine coordinate system selection G53
(option 15)

Local coordinate system G52 (option 15)

Workpiece coordinate system G54 to G59
(option 15)

Decimal point input

Decimal point input
Pocket calculator type decimal point input

Optional block skip

Signal BDT1
Signal BDT2 to BDT9 (option 16)

Compensation function

Backlash compensation

Pitch error compensation max/1024 points
(option 17)

Measurement

SKIP function SKIP signal

Auxiliary function

Auxiliary function (M function)
1 block multiple M command

Programmable parame-
ter input

G10 (option 18)
Gl1
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ltem

Specifications

Macro

Macro executer (option 19)
Custom macro B (option 20)

Common variables addition (macro B)
(option 21)

Interruption type custom macro (option 22)

Editing

Playback function (option 23)
Extended part program (option 24)

Language display

English
Japanese (option 25)

Automatic operation

Ifthe NC issues an alarm, automatic operation is not
activated. Note, however, that automatic operation
of the NC is not affected by an alarm issued by the
loader.

Overtravel stroke limit

Hardware OT (can be disabled by parameter set-
ting)

Stored stroke limit 1

Stored stroke limit 2 (option 26)

Stored stroke limit 3 (option 26)
(Only for T series)

Overtravel alarms (ALM 500 and 501) based on
stored stroke limit 1 are automatically released by
movement back along the axis to a point that does
not exceed the limit.

External key input

External key input

External message/ Exter-
nal data input

External alarm message (option 27, 28)
External operator message (option 27, 28)
External program number search (option 28)

External workpiece coordinate system shift
(option 28)

External machine coordinate system shift
(option 28)

PMC axis control

4 path control (option 29)

Position switch

Position switch function (option 30)

Multiple path  waiting
function M code function
(Only for T series)

By specifying an M code from the NC and loader, a
wait operation can be performed.

Abnormal load detection

Abnormal load detection function (option 31)

External deceleration

External deceleration (option 32) ... For Series
16i/18i
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NOTE

To use those functions for which option numbers are indicated, the following options are

required.
Option 1
Option 2
Option 3
Option 4
Option 5

Option 6
Option 7
Option 8
Option 9

Option 10
Option 11

Option 12
Option 13

Option 14
Option 15
Option 16
Option 17
Option 18
Option 19
Option 20
Option 21
Option 22
Option 23
Option 24
Option 25
Option 26
Option 27
Option 28

Option 29
Option 30
Option 31
Option 32

Part program storage length 20m

Part program storage length 40m

Part program storage length 80m

PMC Ladder 3000 step

PMC Ladder 4500 step (For Series 16/18-MODEL A)

PMC Ladder 5000 step (For Series 16/18—-MODEL B/C, Series 21-TB,
Series 16i/18i/21i)

Reader Puncher control 1

Directory display of floppy cassette

Manual handle 1 unit control

Manual handle 2 or 3 units control

(The use of the second and third units requires option 8 for the first unit.)
Inch/metric conversion

2nd feedrate override

(The Series 21, Series 21i does not support the 2nd feedrate override option.)
Rapid traverse bell-shaped acceleration/deceleration

Cutting feed linear acceleration/deceleration after interpolation

(For Series 16i/18i)

3rd/4th reference position return

Workpiece coordinate system

Addition of optional block skip

Stored pitch error compensation

Programmable data input

Macro executer

Custom macro B

Addition of custom macro common variables

Interruption type custom macro

Playback

Extended part program editing

Japanese display

Extended stored stroke check

External message

External data input

(When the external data input option is selected, the external message option is
not required.)

PMC axis control by PMC

Position switch function

Abnormal load detection function

External deceleration (For Series 16i/18i)
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2. CONNECTION B—62443EN-2/03

2.1 When the Series 16/18-MODEL A loader control board, or the Series
16/18—MODEL B loader control board based on the main A specification
TOTAL CONNECTION | P
is used:
- — ] Servo check board
interface
Emergency
Loader control Brake rectifier stop control circuit
board | | . |
: o i EMG(24V)
CHECK(JASC) [ ! : !
: — &Kk oo - 100VAC
: - ; GND
EspcnPw) J0— | o -
o5 .
BRAKE(CNBK) [J [F—
APC battery
APCBAT(JA4A) [ I— | Loader
a series servo amp. module #1 ! main body
X 1st axis
= Aamp1avy) @ B——-1[] JviB UL, VL, WL, GL : = oo motor
= ' T
E i
§ AMP23v2) I B—[] Jv2B UM, VM, WM, GM — 2nd axis
! servo motor
| —x
o series servo amp. module #2 : Serial pulse coder
AMP3(Jv3) I B—1[] JviB UL, VL, WL, GL ' 3rd avis
( ) ! ! ! ! servo motor
! 7
: 4th axis
AMP4(IV4
@va) BEB——-/ sv2B UM, VM, WM, GM | o otor
See 2.5 for connection . —
details of servo !
ENC(CRF1) [][} HY Overtravel limit
! OO 24V
' Actuator
RDIO(CRM1) [][] H1 sensor

X Actuator | Workpiece
WF(CNWF) (][} {H1 sensor feeder
L oo e e e e e e e e e = - = == -
reewTe) [0 75— sw.Lep | grereters pre
For increase 1/10 il
: Corresponded
FANUC 1/ O Link JDIA /O LINK _ - PCR series
IOLINK(JD1A) FI ey fl [] sp18 DIDO 20pins connector
Power supply 0 [J- Another connector
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When the Series 16/18 loader control board based on the main B
specification, Series 16/18—-MODEL C or Series 21 loader control board

is used
- — ] Servo check board
interface
Emergency
Loader control Brake rectifier stop control circuit
board | | L. |
- Z EMG(24V)
CHECK(JASC) [I] ! : ;
o << = - 100VAC
: - : GND
ESP(CNPW) [ [}—— ; . \
ps '
BRAKE(CNBK) [J [F——
APC battery
APCBAT(JA4A) [ I—E M oager
a series servo amp. module #1 : main body
X 1st axis
= AMP1(Is1A) [ B—][] Js1B UL, VL, WL, GL | — servo motor
> JF1 D—l—| T
o 1
s AvMP2(3s2a) [l B—1[] a2 UM VM WM. GM - — 2nd axis
O JF2 D-—l : servo motor
o series servo amp. module #2 ! Serial pulse coder
) 3rd axis
AMP3(Is3A) i B—][] Js1B UL, VL, WL, GL . servo motor
F——_| = 5
0 0 UM, VM, WM, GM Z 4th axis
AMPA(JS4A) . [ Js2B JF2 }—‘—‘I — servo motor
See 2.5 for connection !
details of servo !
: Overtravel limit
| ’—Oﬁg—oﬁr 24V
X Actuator
RDIO(CRM1) [][] H sensor
X Actuator | Workpiece
WF(CNWF) (][} {H1 sensor feeder
L oo e e e e e e e e e = - = == -
] Operator’s panel
TPCNTP) ][] Dﬂ SW, LED fo‘rjloaderS P
For increase 1/0 e
X Corresponded
FANUC 1/ O Link JDIA /O LINK h - PCR series
IOLINK(JD1A) F B >y f [ spiB DIWDO 20pins connector
Power supply [J- Another connector
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2.2 In common with the other control PC boards of the Series 16/18, the

loader control board is mounted in the control unit. One slot is used
LOADER CONTROL exclusively for the loader control board. Any slot other than slot 1 can
BOADER be used.

Layout of Series 16/18—MODEL A loader control board

V777277770

N

7777777
777777777

N

777777777
7777777777

777777777
777777777

7777777
777777777

N NN NN NN N

777777777
777777777

N
N

!

V777777
V777777

N

7777
V77777

V777777
V777777

N

7777777
777777777

N NN

777777777
777777777

N
N

777777777
777777777

777777777
777777777

NN NN

777777777
V777777

N
NN
MY NN

. 2
7z 2

8B 8"
l:/)// BRAKE (CNBK) Brake drive output
E/ ESP (CNPW) Emergency stop control interface
TP (CNTP) Operator’s panel interface
WF (CNWF) Workpiece feeder interface
0. 0 IOLNK (JD1A) FANUC /0O LINK
oy 0 CHECK (JA8C) Servo check board interface
(JRN— APCBAT (JA4) Battery for ABS pulse coder
0 J0 AMP1 (JV1) 1st axis servo amp. interface
o710 AMP2  (JV2) 2nd axis servo amp. interface
o 70 AMP3  (JV3) 3rd axis servo amp. interface
[T — AMP4  (JV4) 4th axis servo amp. interface
ENC (CRF1) Pulse coder interface
RDIO  (CRM1) DI/DO
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Panel layout of the Series 16/18—-MODEL B loader control board based
on the main A specification

)

zzzzza 1 O O O
Vzzzzza 1 OO O

E/ BRAKE (CNBK) Brake drive output
E/ ESP  (CNPW) Emergency stop control interface
TP (CNTP) Operator’s panel interface
WF (CNWF) Workpiece feeder interface
A — IOLNK (JD1A) FANUC 1/0 LINK
[ D=0 CHECK (JA8C) Servo check board interface

I — APCBAT (JA4) Battery for ABS pulse coder
§ (CNMC) Memory card interface (Use for ladder editing)
§

070 AMP1 (JV1) 1st axis servo amp. interface

[T — AMP2  (JV2) 2nd axis servo amp. interface
TR AMP3  (JV3) 3rd axis servo amp. interface
I — Y AMP4  (JV4) 4th axis servo amp. interface
ENC (CRF1) Pulse coder interface
RDIO (CRM1) DI/DO
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Panel layout of the Series 16/18—-MODEL B loader control board based
on the main B specification, Series 16/18-MODEL C loader control
board, or Series 21 loader control board

Wzzzzzz22

Wz 3 0O O O
Wz 1 0 O3

777777770
7777777778
)
777777777
7777777778
72

72

| _— BRAKE (CNBK) Brake drive output

77777
7777777
7772
7777777

)

7777777
77777
7777777

77777

L
Wz
Wz
' - E
Wz B
E/ ESP (CNPW) Emergency stop control interface
Wz
Wz
Wz
W,

G TP (CNTP) Operator’s panel interface

WF (CNWF) Workpiece feeder interface

ZZZ__J1 IOLNK (JD1A) FANUC I/0 LINK

| —i CHECK (JA8C) Servo check board interface

V77277770

§ I (CNMC) Memory card interface (Use for ladder editing)
[T AMP1 (JS1A) 1st axis servo amp. interface
[T — AMP2  (JS2A) 2nd axis servo amp. interface

00 AMP3  (JS3A) 3rd axis servo amp. interface

|0 1 0 AMP4  (JS4A) 4th axis servo amp. interface

RDIO (CRM1) DI/DO
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2. CONNECTION

2.3

CONNECTING THE
LOADER
OPERATOR’S PANEL

The loader operator’s panel is used to jog the loader and perform teaching.
For the loader operator’s panel, the 1/0 signals described below are stored
on the loader control board.

2.3.1
Outline

DI = 8 points  (+24 V contact signal input)

DO =6 points (LED drive sink output)

DO =4 points (common voltage drive source output)

DI =1 point  (+24V contact signal input, emergency stop input signal)

These 1/0O signals are used for loader operator’s panel switch input and
driving LED indicators.

The common voltage drive source output is provided to interface with
switches and LEDs connected in matrix format. The use of a matrix
format enables the number of input and output points to be increased to
32 and 24, respectively. In this case, the system software supports control
of the common voltage drive source output for matrix scanning, so that
no PMC program is required. Bit 1 of parameter No. 7902 is used to
specify whether to use a matrix connection.

2.3.2
Connector

CNTP (MR20—pin, male)

Connector pin layout on the loader control board

14| TDOO1 1 TDIO1
8| TCOM1

15| TDOO02 2 TDI02
9| TCOM2

16 | TDOO03 3 TDIO3
10| TCOMS3

17| TDOO04 4 TDI04
11 TCOM4

18| TDOO05 5 TDIO5
12 | *ESPTP1

19| TDOO06 6 TDIO6
13| *ESPTP2

20| TDIO8 7 TDIO7
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2.3.3
Signals

Operator’s panel input
signals
TDIO1 to TDIO8

Operator’s panel output
signals
TDOO01 to TDOO06

Common voltage drive
output signals
TCOM1 to TCOM4

Emergency stop input
signals
*ESPTP1, *ESPTP2

[Classification]
[Function]

[Classification]
[Function]

[Classification]
[Function]

[Classification]
[Function]

Contact signal input, tied to common 24 V

These signals, used with common voltage drive
source output signals TCOM1 to TCOM4, are used
to scan a key matrix. In this case, key scanning for
up to 32 (8 x 4) keys can be performed. When no
matrix is used, TDIO1 to TDIO8 can be used as
individual DI signals.

Transistor sink output, 24 VV/200 mA load

These signals, used with common voltage drive
source output signals TCOM1 to TCOM4, are used
to scan an LED matrix. In this case, dynamic on/off
control can be applied to up to 24 (6 x 4) LEDs at
16—msec intervals with a duty cycle of 4:1. See
Section 2.4 for details of the required connection.
When no matrix is used, TDOO01 to TDOO06 can be
used as individual DO signals.

Transistor source output, 24 /200 mA load

These signals are used to drive the common voltage
signals when a matrix is created. When these signals
are set to 1 by the PMC, 24 V is output to the signal
pin. This signal can drive up to 8 contact signal
inputs and up to 6 LEDs. The total load current,
however, must not exceed 200 mA. To drive the
contact signal inputs, 8 mA/point is required. This
means that up to 22 mA can be drawn by each LED.
When a matrix is not used, TCOM1 to TCOM4 can
be used as individual DO (source output) signals.
Contact signal input used for emergency stop

The contact signal from the emergency stop button
on the operator’s panel is connected in series with
*LOT within the board to drive the externally
mounted emergency stop relay. See Section 2.5 for
details of this connection. Connect contact B of the
emergency stop button on the loader operator’s panel
to *ESPTP1 and *ESPTP2.

If this connection is broken, the loader performs an
emergency stop. When this connector is not used,
install a dummy connector to enable signal
processing, as shown below.

*ESPTP1 (12)
esPTP2 13) |

Dummy connector
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2.3.4
Matrix Configuration
+24V Loader control board Loader operator’s panel
Driver - - ----------- STt
TCOM4 SNE : :
TCOM3 Se ; :
TCOM2 e ; ;
TCOM1 S O ; ;
o8 Reciever - . Swo8| 16| 24| 32
TDI Z Z
5 L swor 3
TDIO7 —< H , ,
R : ' SWoe
TDIO6 —< 5 . . O—0O
; . swos
TDIO5 —< H . ;
R , ,
. . SWo04
R 1 1
0 swos
TDIO3 —< 5 : : O—0O—0
TDIO2 —< 5 : .
R 1 1
T oworl oo
TDIO1 —< §R ; ; O—O
OV I I "
- "R LEDO6| 12| 18
TDO06 SHIc ; )
TDOO05 5O ; L
TDOO04 SNE : O
 Ruepos) oo 5] 21
TDOO03 SNE ; O
Rueooe) o6 1a] 20
TDOO02 SNE ; O
_ rueom
TDOO1 o G . 1
ov . ..
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2.4

/0 SIGNAL
CONNECTION FOR
MAIN LOADER UNIT

I/0 signals used for controlling the main loader unit are stored in the
loader control board.

CONTROL
241 DI = 6 points (contact signal input, general purpose)
Outline DO = 8 points (sink output, general purpose)

DI = 1 point (+24 V contact signal input, emergency stop input signal)

For operations such as opening/closing the hand on the tip of the loader
and air blow control, 6 DI points and 8 DO points are provided. The
emergency stop input signal stops the loader immediately in situations
such as loader overtravel (detected by hardware) or hand destruction.
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2. CONNECTION

2.4.2
Connector

CRM1
(MR50—pin, female)

Connector pin layout on the loader control board

1| LDIO1 33| LDOO01

2| LDIO2 34| LDOO02
19| *LOT

3| LDIO3 35| LDOO03
20| LDIO6

4| LDIO4 36| LDO04
21| LDIOS

5 37| LDOO05
22 |COMLD

6 38| LDOO06
23 |COMWH

7 39| LDOO07
24

) 40| LDOO08
25

9| FDIO1 41| FDOO1
26

10| FDIO2 42 | FDOO02
27| oV

11 | FDIO3 43| FDOO03
28| 0OV

12| FDIO4 44| FDO0O4
29| ov

13| FDIO5 45| FDOO05
30| ov

14| FDIO6 46 | FDO06
31| +24E

15| FDIO7 47 | FDOO07
32| +24E

16| FDIO8 48 | FDOO08

17| ov 49 | +24E

18| ov 50 | +24E

19 —
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2.4.3
Signals
General—purpose input [Classification]
signals
LDIO1 to LDIO6

[Function]
General—purpose input [Classification]
signal common voltage [Function]
selection
COMLD
General—purpose output [Classification]
signals [Function]

LDOO01 to LDOO08

Contact signal input

LDIO1 to LDIO4 can be switched between 24 V
common voltage and 0 V common voltage. LDIO5
and LDIO6 are tied to 24 V common voltage.

Six input signals are provided as interface signals.
These can be used, for example, for checking whether
the hand mounted on the tip of the loader is open or
closed. These signals can be used for general purpose
applications, depending on the function demanded of
the mechanical unit of the loader. When an
incremental pulse coder is used, and a reference
position return operation is needed, LDIO1 to LDIO4
are used as deceleration signals *DECL1 to *DECA4.
These signals are directly referenced by the CNC that
exercises loader control. When, however, skip
operation is not required, the PMC can use these
signals for general purpose applications.

Common voltage selection

When COMLD is connected to 0V, LDIO1 to LDIO4
function as 24 V common voltage input signals.
When COMLD is connected to +24E, LDIO1 to
LDIO4 function as 0 V common voltage input
signals. Note that the signal polarity also changes
accordingly. That is, when LDIO1 to LDOO04 are
functioning as 24 V common voltage signals, logic
1 corresponds to the contact being closed; when
LDIO1 to LDOO04 are functioning as 0 V common
voltage signals, logic O corresponds to the contact
being closed.

Transistor sink output, 24 /200 mA load

For the control of operations such as opening/closing
the hand mounted on the tip of the loader and air
blow, 8 output signals are provided. These signals
can be used for general purpose applications as
required.
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Loader overtravel signal [Classification]
*LOT

[Function]
General-purpose [Classification]
workpiece feeder input
Signa|s [Function]

FDIO1 to FDIO8

General-purpose input [Classification]
signal common voltage [Function]
selection for the

workpiece feeder

COMWEF

General-purpose [Classification]
workpiece feeder output [Function]
signals

FDOO01 to FDOO08

Contact signal input used for emergency stop, tied to
common 24 V

The emergency stop input signal stops the loader
immediately in situations such as loader overtravel
(detected by hardware) or hand destruction. B
contact point input is assumed. So, ensure that 24 V
is applied in the normal state. When this DI signal is
read in the normal state, a value of 1 is read. When
this signal is turned off (when the contact opens), this
DI signal changes to 0, and the *EMGL1 signal of the
CNPW connector is turned off. Then, the externally
mounted emergency stop control relay is turned off
to shut down the MCC of the servo system. This
shutdown state continues for as long as *LOT is off.
To enable this state to be released temporarily, the
OTR signal is provided. See Section 2.6 for further
information.

Contact signal input, switchable between common
24Vand 0V

For workpiece feeder interfacing, 8 input signals are
provided. These signals can also be used for general
purpose applications, depending on the function
demanded of the mechanical unit of the loader.
However the skip function is used, FDIO8 is used as
skip signal. Skip operation is no required, FDIO8 can
be used for general applications. These signals are
also applied to a separate connector, CNWF,
connected in parallel.

Common voltage selection

When COMWEF is connected to 0V, FDIO1 to FDIO8
function as 24 V common voltage input signals.
When COMWE is connected to +24E, FDIO1 to
FDIO8 function as 0 V common voltage input
signals. Note that the signal polarity also changes
accordingly. That is, when FDIO1 to FDIO8 are
functioning as 24 V common voltage signals, logic
1 corresponds to the contact being closed; when
FDIO1 to FDIO8 are functioning as 0 V common
voltage signals, logic 0 corresponds to the contact
being closed. This signal is also applied to a separate
connector, CNWF, connected in parallel.

Transistor sink output, 24 /200 mA load

For workpiece feeder interfacing, 8 output signals are
provided. These signals can also be used for general
purpose applications, depending on the function
demanded of the mechanical unit of the loader. These
signals are also applied to a separate connector,
CNWEF, connected in parallel.
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2.5
SERVO SYSTEM
CONNECTION

251 The tables below list the connectors used to connect the servo system.
Outline
When using the Series 16/18—-MODEL A loader control board, or

the Series 16/18—-MODEL B loader control board based on the
main A specification

Controlled Connector
axis
number Servo command Feedback signal Brake control
1 Jvi
2 V2 CRF1 CNBK
3 V3 (common to 4 axes) | (common to 4 axes)
4 Jv4

When using the Series 16/18—MODEL B loader control board
based on the main B specification, Series 16/18—-MODEL C loader
control board, or Series 21 loader control board

Controlled Connector
axis
number Servo command Feedback signal Brake control

1 JS1A

2 JS2A Connected to the CNBK

servo amplifier mod-

3 IS3A ule (common to 4 axes)
4 JS4A
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Servo system connection when using the C series servo amplifier

2.5.2
Connection Diagram
Servo command
cable
LCB board laxis 2 axis __C series servo amp. tggder mechanical
AMP1 (V1) [][] // [lenit uL v, w, 6L N0 Motor
AMP2 (3v2) | ][] [l enam um, v, wm, Gm PR
100A, 100B AC
L1, L2, L3, PE —l zirt‘(’)?
Servo command . X4
cable Servo amp. for A,C axis
3 axis 4 axis
AMP3 (3v3) [][] // ][] eNaL UL, VL, WL, GL
AMP4 (ava) [][] J[]eNIM UM, VM, WM, GM Brake
100A, 100B —® power
L1, L2, L3, PE
Brake control output
BRAKE (CNBK) [ ][} él l__l_, 1]
A 200VAC
Emergency stop 3¢
ESP (CNPW) :ID II:H: control circuit L1, L2, L3, PE
Serial pulse coder .
- See 2.6 for detail External emergency
feedback signal stop contact signal
ENC (CRF1) ]D
APCBAT (JA4A) || Battery
box
CHECK (JA8C) ]D— Servo check board interface
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Servo system connection when using dhgeries servo amplifier (type
A interface)

Servo command

cable
o series servo amp. SVM _
LCB board 1 axis 2 axis tgﬁder mechanical
AMPL (V1) [][] // []ovie UL VL WL GL 1l Motor
AMP2 (av2) [][] [lavee  um, vm, wm, M L power
TB1 CX2A JXI1A I gc
ervo
Servo command T T T motor
cable S S Lsvm x4

3 axis 4 axis TB1 CX2B JX1B

AMP3 (3v3) [][] // ][] ovas UL, VL, WL, GL i:
AMP4 (3v4) | ][] [][]3v2B UM, VM, WM, GM Brake
TB1 CX2A JXIA power

| l lpsm
TB1 CX2B JXI1B
CX4

CX1A (200R, S, PE)

TB2 CX3
(L1, L2, L3, PE)

Emergency stop
connected point

1 Breaker

Power supply for MCC

AC reactor MCC
Brake control output

BRAKE (CNBK) [ ][] |£ é, 0L

200VAC
Emergency stop 3
ESP (CNPW) :H:,I DI: control circuit (L1, L2, L3, PE)
Serial pulse coder See 2.6 for detail External emergency
feedback signal stop contact signal

ENC (CRFY) ][]

APCBAT (JA4A) || Battery
box

CHECK (JA8C) ]D— Servo check board interface
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Servo system connection when using dhgeries servo amplifier (type
B interface)

Servo command

cable o series servo amp. SVM
LCB board 1 axis 2 axis tg;ﬁt\der mechanical
AMP1 (3514 [](] // [] ss18 UL, VL, WL, GL (L Motor
AMP2 (3s2A) | ][] []ss2 um, vm, wm, GMI—/ power
g1 (][]
a2 ][] e
TB1 CX2A JXI1A il Servo
motor
Servo command T T T SVM x4
cable O O O
3axis 4 axis TB1 CX2B JXI1B
¥ Brake
AMP3 (3s3A) [][] 7 ][] 9s18B UL, VL, WL, GLEE: power
AMP4 (3S4A) | ][] |[]is2B UM, vM, WM, GM
I [[[—

JF2 :II:—/
Serial Pulse—coder
TB1 CX2A JX1A Feedback Signal

[ [ Jrem

TB1 CX2B JX1B
CX4

CX1A (200R, S, PE)

TB2 CX3
(L1, L2, L3, PE)

Emergency stop
contact

1 Breaker

Power supply for MCC

AC reactor MCC
Brake control output

BRAKE (CNBK) | ] ] |£ é, 0L

200VAC
Emergency stop 3¢
ESP (CNPW) :“] DI: control circuit (L1, L2, L3, PE)
See 2.6 for detail External emergency

stop contact signal

CHECK (JA8C) ]D— Servo check board interface

The connection of the Series 21 is shown only in the above figure.
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253 Series 16/18-MODEL A loader control board, Series 16/18—-MODEL B
Servo Amplifier loader control board based on the main A specification
Interface
Loader control board Servo amplifier
JV1 to JV4 CN1, CN1L, CN1M (C Series)
(PCR-EV20MDT) JV1B, JV2B (a series typeB I/F)
(PCR-EV20MDT)
1| IRn 11| I1Sn 1| IRn 11| I1Sn
2| GDRn | 12| GDSn 2| GDRn | 12| GDSn
3[*PWMAnR| 13[*PWMDn ] |:| [ 3[*PWMAnN| 13[*PWMDn
4| ov 14| ov 4| ov 14| oV
5/*PWMBnN| 15*PWMEn 5/*PWMBnN| 15*PWMEn
6| OV 16| OV 6| OV 16| OV
7|*PWMCH| 17[*PWMFn 7|*PWMCn| 17 [*PWMFn
8| ov 18| ov 8| ov 18| ov
9 19 9 19
10/*MCONnN| 20/*DRDYn 10/*MCONnN| 20*DRDYn
1 - - 1
IRNn ) . . 5 IRNn
GDRn 3 : : s GDRn
*PWMAN . ; ; . *PWMAN
ov : : ov
5 . . 5
*PWMBN z ; . . *PWMBnN
ov ~ ; ; . ov
“PWMCn | — 3 3 5] Pwmen
oV oV
9 ' ' 9
10 ! ! 10
*MCONN m ; : " *MCONN
ISn 12 . . 12 ISn
GDSn 12 i i s GDSn
*PWMDn " Z Z v *PWMDn
ov 15 | : 15 ov
*PWMEN " " *PWMEnN
ov 17 ' ' 17 ov
*PWMFn s : : 5 *PWMFn
oV ; ; ov
19 . . 19
20 Z Z 20
*DRDYn . . *DRDYn
S Shield - - - - - - '
Grounding plate
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Series 16/18—-MODEL B loader control board based on the main B
specification, Series 16—-MODEL C loader control board, or Series 21
loader control board

Loader control board Servo amplifier
JS1A-JS4A JS1B, JS2B (a series typeB I/F)
(PCR-EV20MDT) (PCR-EV20MDT)
1| IRn 11| I1Sn 1| IRn 11| I1Sn
2| GDRn | 12| GDSn 2| GDRn | 12| GDSn
3*PWMAnN| 13| *ENBLn ] D—D [ 3*PWMAnN| 13| *ENBLn
4| ov 14| oV 4| ov 14| oV
5*PWMCn| 15| PD2 5PWMCn| 15| PD2
6| 0V 16| *PD2 6| 0V 16| *PD2
7*PWMEn| 17| PRQ2 7 *PWMEn| 17| PRQ2
8| ov 18| *PRQ2 8| ov 18| *PRQ2
9/*DRDYn| 19| OV 9/*DRDYn| 19| OV
10[*MCONDNR| 20| OV 10[*MCONNR| 20| OV

IRN ; . . ; IRN

GDRn 2 : : 2 GDRn

*PWMAN 4 : : . *PWMAN

oV 2 j : c oV

*PWMCn A ; ; . *PWMCn

Y, Z ; oV

7 - - 7
*PWMEnN p - - o *PWMEn
ov ov
9 ' ' 9

*DRDYn o : : o *DRDYn

*MCONnN ; : *MCONN

ISn E : : E ISn

GDSn 13 ; ; s GDSn

*ENBLN " Z Z " *ENBLN

ov 15 : : 15 ov

PDn 16 16 PDn

*PDn 17 . . 17 *PDn

PRQnN 18 ; ; 18 PRQnN

*PRQnN 10 ’ ’ 1 *PRQnN

ov 20 : : 20 ov

oV Z ; oV

S Shield - - - - - - :
Grounding plate
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254 Series 16/18-MODEL A loader control board, Series 16/18—-MODEL B
Pulse Coder Interface loader control board based on the main A specification

CRF1 (MR-50 male)
Location of connector pin in the side of loader control board
33 1| sSD1
SDn
. *SDn Serial pulse coder signal
34 2| *sDh1 REQn (n: 1to 4 control axes number)
19| SD3 *REQn
35 3| REQ1
20 | *sD3
36 4| *REQ1 ov Power supply for serial pulse coder
21| REQ3 +5V Power supply for serial pulse coder
37 5| SD2 .
“REO3 +6V Battery power supply for absolute serial
22 Q pulse coder
38 6| *SD2
23| SDh4
39 7 | REQ2
24 | *SD4
40 8 | *REQ2
25| REQ4
41| +5V 9| ov
26 | *REQ4
42 | +5V 10| ov
27
43| +5V 11| ov
28
44 | +5V 12| ov
29
45 | 45V 13| ov
30
46 | +5V 14| ov
31| +5V
47 | +6V 15| oV
32| +5V
48| +6V 16| oV
49 | +6V 17
50 | +6V 18
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255
Brake Drive Output
Interface

CNBK (AMP D-3400, 12pins, male)

Location of connector pin in the side of loader control board

1D 2D 1D
BKOUT1+ Brake control output +side
1C 2C 3C
1B 2B 3B
1A 2A 3A|BKOUT1+

2.5.6

Battery Interface for
Absolute Pulse Coder

Series 16/18-MODEL A loader control board, Series 16/18—-MODEL B
loader control board based on the main A specification

JA4 (PCR-EV20MDT)
Location of connector pin in the side
of loader control board
1 11
2 12
3|0V 13
4 14
5 15 +6V Battery power supply +side
ov Battery power supply —side
6 16
7| +6V 17
8 18
9 19
10 20
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2.6

EMERGENCY STOP
SYSTEM
CONNECTION

2.6.1
Outline

The emergency stop control circuit has the functions listed below, and
exercises control such that the servo drive power is turned off by hardware
when an emergency stop is required.

1 Control of the servo amplifier MCC (electromagnetic contactor for
turning on/off the motor power line)

2 Control of the brake mounted on each loader axis

These control functions are required to ensure safety. The machine
usually supports similar functions. For the loader also, the machine tool
builder may devise a proprietary circuit to provide the control functions
explained above. An emergency stop control unit that can be used with
the C series servo amplifier is available as an option from FANUC. A
machine tool builder may, however, wish to incorporate the ememergency
stop control circuit into the power magnetic circuit. In such a case,
conform to the specifications given in this section.

The interconnection diagram for an emergency stop system employing a
C series servo amplifier is shown in Subsec. 2.6.2. The signal, *LOT,

from the limit switch for detecting loader overtravel passes through the

emergency stop button on the loader operator’s panel, then drives relay
RY1 in the emergency stop control unit. When external emergency stop
conditions need to be set, a pin, provided before relay RY1, can be used
to insert a contact in series. Jumper the pin when the pin is not required.

Normally, relay RY1 is on. When an emergency stop condition arises,
relay RY1 is turned off, such that contact ryl turns off the 100 VAC

supply. This loss of the 100 VAC supply turns off the servo amplifier

contactor (MCC), causing the servo drive power to be turned off by the
hardware. At the same time, the 100 VDC supply is also turned off,
turning off the power to, and thus actuating, the brake.

When ana series servo amplifier is being used, the same basic concept
applies. Note, however, that an MCC for controlling the motor power line
and a driving power supply must be installed external to the servo
amplifier, and that an emergency stop contact must be connected to the
power supply module.

Signals to the loader control PMC are transferred through the receiver
circuit, as shown in the diagram. *LOT is the loader overtravel detection

signal, and *EMGL1 is the emergency stop signal from the loader

operator’s panel. Note that the circuit is configured such that when *LOT

is turned on, *ESPTP is also turned on. Using a PMC ladder program,
copy *EMGL1 to emergency stop input G008.4 of the loader CNC.
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If loader overtravel is detected, an emergency stop is performed as
described above. The servo power is turned off, and the brake is actuated,
thus preventing return from the overtravel. To overcome this, the
overtravel release signal OTR can be used. When OTR is turned on, +24
V is forcibly applied to the *LOT line to release the emergency stop state.
Jog the loader until *LOT is turned off. Note that the emergency stop
button on the loader operator’s panel is enabled even while this operation
is being performed. OTR ignores *LOT. So, for safety, program the
following logic with the PMC:

Overtravel release
button *LOT

H / OTR
O—
| | |
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2.6.2

Emergency Stop
System Connection
(When a C Series
Servo Amplifier is
Used)

(Apply +24 V to *LOT when the loader does not have an overtravel
detection function.)

Loader control board
CRM1| 24v

M +24E T

Inside of Loader Overtravel limit *LOT Receiver
switch ‘ > *ROT Input

1 |o signal

Q OTR Out-
CNTP put signal
M *ESPTP1 3;
Loader operator’s panel Ol
Emergency stop *ESPTP2 Receiver
button D> *EMGL
. 7%7 Input signal
BREAK Output signal
External emergency sto S Driver turned on
9 y P BKINH when this signal is 1
(Jumpered when not used) [ | J
_|>|_J =~ % L
] EMGY — |_|Driver
RY1
24V relay *EMG2
Ut
CNBK
1—I>|—1 BKOUT1+T]
g AN
24V relay RY2
Transformer LL|
0.2KVA
200V 100Vry]_ = ry2
D CW) GJ.Q —0O G
%E Surge
Ty: 1 EE absorber,
o 60 7 §
Emergency stop
control unit
(example) L
AC100V
Servo amp. Loader
MCC
l _6_(3 D |
2 PWM —60 b ___IServo motor
L3 50 5 | |with brake
200VAC |
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2.6.3

Emergency Stop

Control Circuit
Interface

CNPW

(AMP D-3400, 12 pins,

male)

Connector pin layout on loader control board

1D *EMGHBK1| 2D |*EMGHBK2| 1D | HBKR
1C fEMG1 2C *EMG2 3C
1B 2B 3B
1A 2A 3A | BKIN+

*EMG1 Emergency stop control relay drive signal (+ side)
*EMG2 Emergency stop control relay drive signal (- side)

BKIN+ Brake control signal
*EMGHBK1
*EMGHBK2 - Not used

HBKR

33 —
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2.7
WORKPIECE
FEEDER
CONNECTION
2.7.1 For workpiece feeder control, 8 input signals and 8 output signals are
Outline provided.
DI = 8 points (+24 V contact signal input, general purpose)
DO = 8 points (sink output, general purpose)
These signals are used to move the workpiece feeder back and forth.
2.7.2 CNWF (MR20-pin, female)
Connector CRM1 (MR50—pin, female)

The same signals are output on both connectors. The user can use
whichever of the two connectors is most convenient.

CNWF (MR-20, female)

Connector pin layout on loader control board
1| FDIO1 14| FDOO1
8| FDIO7 FDIO1-FDIO8 . Input for workpiece feeder control
2 | EDIO2 15| EFDO02 COMWF : Used for FDI0O1-08 common voltage switching
9| EDIO8 FDOO01-FDOO08 : Output for workpiece feeder control
+24V : Common voltage source
3| FDIO3 16| FDOO3 ov : Common voltage source
10| COMWEF
4| FDIO4 17| FDOO0O4
11
5| FDIO5 18| FDOO06
12| FDOO06
6| FDIO6 19| FDOO7
13| oV
7| +24v 20| FDOO08

For information about CRM1, see Section 2.3.

2.7.3

Signals

General-purpose [Classification]  Contact signal input, switchable between common
workpiece feeder input _ 24Vand 0V _ _ _ _

signals [Function] For workpiece feeder interfacing, 8 input signals are
FDIO1 to FDIOS provided. These signals can also be used for general

purpose applications depending on the function
demanded of the mechanical unit of the loader. These
signals are also applied to a separate connector,
CNWEF, connected in parallel.
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General-purpose input [Classification]

signal common voltage [Function]
selection for the
workpiece feeder

COMWEF

General-purpose [Classification]
workpiece feeder output [Function]
signals

FDOO1 to FDOO08

Common voltage selection

When COMWEF is connected to 0V, FDIO1 to FDIO8
function as 24 V common voltage input signals.
When COMWEF is connected to +24E, FDIO1 to
FDIO8 function as 0 V common voltage input
signals. Note that the signal polarity also changes
accordingly. That is, when FDIO1 to FDIO8 are
functioning as 24 V common voltage signals, logic
1 corresponds to the contact being closed; when
FDIO1 to FDIO8 are functioning as 0 V common
voltage signals, logic O corresponds to the contact
being closed. This signal is also applied to a separate
connector, CNWF, connected in parallel.

Transistor sink output, 24 /200 mA load

For workpiece feeder interfacing, 8 output signals are
provided. These signals can also be used for general
purposes, depending on the function demanded of
the mechanical unit of the loader. These signals are
also applied to a separate connector, CNWF,
connected in parallel.

LCB
Non—-insulating
contact signal input
FDI?1—08
°\¥ Receiver |
3.3K
COMWF
EX
\r
+24V
—?— 24V
T —: 0V common voltage
FEONN O‘V connection
1 ---: 24V common voltage
T /// connection

Non—insulating sink output

24V, 200 mA maximum

FDO01-08

ov
&

77

35 —
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2.8

DI/DO INTERFACE

281 A PMC for loader control is built into the loader control board. The PMC
Outline has functions equivalent to PMC—-RA1 of the Series 18/21. The
development environment used with the PMC—-RAL is used. The I/O
signals handled by the PMC are classified into three groups.
1 Loader control board built—in 1/0 signals
2 Signals for interfacing with the machine PMC
3 1/O signals connected, through an 1/O link, to the loader control board
The signals of 1 are stored in the X/Y area, which is directly accessed by
the PMC.
The signals of 2 are periodically transferred by system software from
within the G/F area of the machine PMC to the G/F area of the loader
PMC, or vice versa.
The signals of 3 are used as additional 1/O signals, transferred using the
FANUC I/0 link when the signals of 1 alone are insufficient to configure
a system.
The figure below illustrates the relationships between these 1/O signals
and PMCs. As shown below, the loader control PMC and machine control
PMC operate independently of each other. In addition, the PMCs share
signals for synchronous operation.
— 1 — 2
G0212 to 0219 F0212 to 0219
G0252 to 0255 F0252 to 0255
> ™| G1212to 1219 F1212 to 1219 [
G1252 to 1255 F1252 to 1255
Loader
control
Eoﬁ:d_ | Loader || F0212 to 0219 G0212 to 0219
uilt—in F0252 to 0255 G0252 to 0255 .
trol
T e | | F121210 1219 G1212to 1219| |Maching | 1/O card
F1252 to 1255 G1252 to 1255 |control = or
PMC /O Link
of 110
3. N Other G area Loader Machine Other G area
I/0O Link control control
increase CNC CNC
I/O. | Other F area |« Other F area | »
(option)
Y Y

Loader side control

Machine side control

36 —
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2.8.2 The table below lists the 1/O signals stored in the loader control board.

Loader Control Board
Built—in I/O Signal

Input signals
(loader - loader control
PMC)
Address Symbol Signal name
When a reference position return
X1000.1 LDI02 . LDI02=*DEC2 | gperation is performed, LDIO1 to
X1000.2 LDIO3 Slgnalﬁ_useﬁl for LDIO3=*DEC3 [ LDIO4 function as *DEC1 to
controlling the main * i
X1000.3 LDIO4 ondor un?t LDIO4=*DECA4 DEC4, respectively.
X1000.4 LDIO5
X1000.5 LDIO6
X1000.6 *LOT Loader overtravel signal
X1000.7 *EMG1 Emergency stop signal on the loader operator’s panel (affected by *LOT)

X1002.0 FDIO1
X1002.1 FDIO2
X1002.2 FDIO3
X1002.3 FDIO4 e Workpiece feeder control signals
X1002.4 FDIO5
X1002.5 FDIO6
X1002.6 FDIO7
X1002.7 FDIO8 FDIO8 is used as skip signal while skip function is used

X1004.0 TDIO1
X1004.1 TDI02
X1004.2 TDIO3

X1004.3 TDI04 } Loader operatgr’s panel input signals _ _ o

X1004.4 TDIOS girghneaslz )elght signals are used as general—purpose DI signals or matrix switch input

X1004.5 TDI06 (When these signals are used as matrix switch input signals, the PMC reads the

X1004.6 TDIO7 switch states by using area X1010 to X1013, instead of directly referencing TDOOL1 to
TDOO08.)

X1004.7 TDIO8

X1010.0 SWO01
X1010.1 SW02
X1010.2 SW03

>— Loader operator’s panel input signals
(When these signals are used as matrix switch input signals, the state signals of
the loader operator’s panel switches are expanded in this area.)

X1013.5 SW30

X1013.6 SW31
X1013.7 SW32
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Output signals (loader
control PMC -, loader)

Address Symbol Signal name
Y1000.0 LDOO1
Y1000.1 LDOO02
Y1000.2 LDOO03
Y1000.3 LDOO04
v1000 4 LDOO5 } Signals used for controlling the main loader unit
Y1000.5 LDOO06
Y1000.6 LDOO07
Y1000.7 LDOO08
Y1001.0 FDOO1
Y1001.1 FDOO02
Y1001.2 FDOO03
Y1001.3 FDO04
Y1001.4 FDOOS >— Workpiece feeder control signals
Y1001.5 FDO06
Y1001.6 FDOO7
Y1001.7 FDOO08
Y1002.0 TCOM1
Y1002.1 TCOM2 Loader operator’s panel common voltage control output signals
Y1002.2 TCOM3 (These four signals are used as general-purpose DO signals or matrix drive common
Y1002.3 TCOM4 voltage signals.)
Y1003.0 TDOO01
Y1003.1 TDOO02
v1003.2 TDOO03 Loader operator’s panel output signals

(These six signals are used as general—-purpose DO signals or matrix LED output

Y1003.3 TDOO4 signals. When these signals are used as matrix LED output signals, the PMC writes
Y1003.4 TDOO05 LED on/off data to area Y1010 to Y1013, instead of directly controlling TDOO1 to
Y10035  |TDOO6 TDO06.)
Y1003.6
Y1003.7 OTR Loader overtravel release signal (1: Disables *LOT.)
Y1004.0 BRAKE Brake control signal (0: Actuates the brake. 1: Releases the brake.)
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Address Symbol Signal name

Y1010.0 LEDO1
Y1010.1 LEDO2
Y1010.2 LEDO3
Y1010.3 LEDO4
Y1010.4 LEDOS
Y1010.5 LEDO6

Y1011.0 LEDO7
Y1011.1 LEDO8
Y1011.2 LEDO9
Y1011.3 LED10
Y1011.4 LED11
Y1011.5 LED12

} Loader operator’s panel matrix LED drive signals

Y1012.0 LED13 (1: Turns on an LED.)

Y1012.1 LED14
Y1012.2 LED15
Y1012.3 LED16
Y1012.4 LED17
Y1012.5 LED18

Y1013.0  |LED19
Y1013.1  |LED20
Y1013.2  |LED21
Y1013.3  |LED22
Y1013.4  |LED23
Y10135  |LED24 J

2.8.3 The interface signals used between the CNC, built into the loader control
Signals for Interfacin boqrd, and t_he loader control RMC conform to the spemﬂcatmns for the
'?h the Load 9 ordinary Series 16/18/21 PMC interface signals. This means that, for the
Wi € Loaaer loader PMC, ladder programs can be developed using the same interface
Control CNC as that for the machine PMC. Note, however, that not all signals can
actually be used for loader control. For details, see Subsec. 2.8.4.

For details of each function, refer to the following manuals:
® FANUC Series 16/18 Connection Manual (B—61803E)

® FANUC Series 16/18/160/180-MODEL B Connection Manual
(Function) (B—62443E-1)

® FANUC Series 16/18/160/180-MODEL C Connection Manual
(Function) (B—62753EN-1)

® FANUC Series 21/210 Connection Manual (Function) (B—62703EN)
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2.8.4
DI/DO Signals

(Function by Function)

Ready

NC ready signal
Servo ready signal

MA (FOO1#7)
SA (F000#6)

Emergency stop Reset

Emergency stop signal
External reset signal
Reset & Rewind signal
Resetting signal
Rewinding signal

*ESP (G008#4, X1000#7)
ERS (G008#7)

RRW (G008#6)

RST (FOO1#1)

RWD (FO00#0)

Status signal

Alarm signal

Battery alarm signal

Axis moving signal

Axis moving direction signal
In—position signal

Rapid traverse signal

Inch input signal

Cutting feed signal

AL (FO01#0)

BAL (F001#2)

MV1 — MV4 (F102#0 — #3)
MVD1 — MVD4 (F106#0 — #3)
INP1 — INP4 (F104#0 — #3)
RPDO (F002#1)

INCH (FO02#0)

CUT (F002#6)

Mode selection

Mode selection signal
Operation mode comfirmation signal

MD1, MD2, MD4 (G043#0 — #2)
MMDI (FO03#3)

MMEM (FO03#5)

MEDT (FO03#6)

MH (F003#1)

MINC (FO03#0)

MJ (FO03#2)

MREF (FO04#5)

MTCHIN (F003#7)

Manual feedrate over-
ride

Feed axis direction

Jog feedrate override signal

Manual rapid traverse signal

Rapid traverse override signal

1% rapid traverse override

Select signal

1% rapid traverse override signal
Manual absolute signal

Manual absolute confirmation signal

+J1 — +J4 (G100#0 — #3)
~J1 —-J4 (G102#0 — #3)
*JVO — *JV15 (G010 — GO11)
RT (GO19%#7)

ROV1, ROV2 (G014#0, #1)
HROV (G096#7)

*HROVO — *HROV6 (GO96#0 — #6)
*ABSM (GO06#2)
MABSM (F004#2)

Interlock

Start lock signal
Interlock signal for all axes
Interlock signal for each axis

STLK (GOO7#1)
*|T (GO08#0)
*|T1 — *IT4 (G130#0 — #3)




B—62443EN-2/03

2. CONNECTION

Manual handle feed
incremental feed

Manual handle feed axis select signal

Incremental feed signal
(Manual handle feed movement amount select
signal)

HS1A, HS1B, HS1C, HS1D (G018#0 —
#3)

HS2A, HS2B, HS2C, HS2D (G018#4 —
#7)

MP1, MP2 (G019#4, #5)

Reference position re-
turn

Manual reference position return select signal

Deceleration signal for reference position return
signal

Reference position return completion signal
2nd reference position return completion signal
3rd reference position return completion signal
4th reference position return completion signal
Reference position completion signal

ZRN (G043#7)

*DEC1 — *DEC4 (X100040 — #3)
ZP1 — ZP4 (FO94#0 — #3)

ZP21 — ZP24 (FO96#0 — #3)
ZP31 — ZP34 (FO98#0 — #3)
ZP41 — ZP44 (F10040 — #3)
ZRF1 — ZRF4 (F120#0 — #3)

Program protect key

Memory protect signal

KEY1 — KEY4 (G046#3 — #6)

Automatic operation

Cycle start signal

Feed hold signal

Cycle start LED signal

Feed hold LED signal

Automatic operating signal
Workpiece number search signal
Machine lock signal for all axes
Machine lock signal for each axis
Machine lock confirmation signal for all axes
Single block signal

Single block confirmation signal
Feedrate override signal

2nd feedrate override signal
Override cancel signal

Optional block skip signal

Optional block skip confirmation signal

Error detect signal

ST (G007#2)

*SP (GO08#5)

STL (FO00#5)

SPL (FO00#4)

OP (FO00#7)

PN1 — PN8 (GO09#0 — #3)
MLK (G044#1)

MLK1 — MLK4 (G108#0 — #3)
MMLK (FO04#1)

SBK (G046#1)

MSBK (FO04#3)

*FV0 — *FV7 (G012)

*AFVO — *AFV7 (G013)
OVC (G006#4)

BDT1 (G044#0)

BDT2 — BDTO (G045#0 — #7)
MBDT1 (FO04#0)

MBDT2 — MBDT9 (FO05#0 — #7)
SMZ (G053#6)

Auxiliary function

Auxiliary function code signal

Auxiliary function strobe signal

Finish signal

Auxiliary function finish signal

Distribution end signal

Auxiliary function lock signal

Auxiliary function lock comfirmation signal

MO0 — M31 (F010 — F013)
MF (FOO7#0)

FIN (G004#3)

MFIN (GOO05#0)

DEN (F001#3)

AFL (G005#6)

MAFL (FO04#4)

Multiple M commands

2nd M function code signal
2nd M function strobe signal
2nd M function finish signal
3rd M function code signal
3rd M function strobe signal
3rd M function finish signal

M200 — M215 (FO14 — FO15)
MF2 (FO08#4)

MFIN2 (G004#4)

M300 — M315 (FO16 — F017)
MF3 (FO08#5)

MFIN3 (G004#5)
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S function S function code signal S0 — S31 (F022 — F025)

S function strobe signal SF (FOO07#2)

S function finish signal SFIN (G005#2)
Skip function Skip signal SKIP (X1002#7)
Overtravel Over travel signal *+L1 — *+L4 (G114#0 — #3)

Stored stroke limit select signal
Loader overtravel signal

*| 1 —*L4 (G11640 — #3)
EXLM (GO07#6)
*LOT (X1000#6)

Mechanical handle feed

Servo off signal
Follow—up signal

SVF1 — SVF4 (G126#0 — #3)
*FLWU (GOO7#5)

External data input

1) External alarm message function
2) External operation message function

3) External program number search function

Data signal
Address signal
Read signal

Read finish signal
Search finish signal

EDOO — ED15 (G000 — G001)
EAO — EA6 (GO02#0 — #6)
ESTB (G002#7)

EREND (FO60#0)

ESEND (FO60#1)

Custom macro

Input signal for custom macro
Output signal for custom macro

Interrupt signal for custom macro

UI0 — UI15 (G054 — GO55)

UO0 — UO15 (FO54 — FO55)
U0100 — UO131 (FO56 — FO59)
UINT (G053#3)

Position switch function

Position switch signal

PSWO01 — PSW10 (FO70#0 — FO71#1)

Axis control function by
PMC

1) GroupA

Axis control command signal

Axis control command read signal
Axis control command read finish signal
Reset signal

Axis control temporary stop signal
Servo off signal

Block stop signal

Block stop disable signal

Auxiliary function code signal
Auxiliary function strobe signal
Auxiliary function completion signal
Axis control feedrate signal

Axis control data signal

In—position signal

Following zero checking signal
Alarm signal

Axis moving signal

Auxiliary function executing signal
Negative—direction overtravel signal
Positive—direction overtravel signal

ECOA — ECBA (G143#0 — #6)
EBUFA (G142#7)

EBSYA (F130#7)

ECLRA (G142#6)

ESTPA (G142#5)

ESOFA (G142#4)

ESBKA (G142#3)

EMSBKA (G143#7)

EM11A — EM28A (F132)

EMFA (F131#0)

EFINA (G142#0)

EIFOA — EIF15A (G144 — G145)
EIDOA — EID31A (G146 — G149)
EINPA (F130#0)

ECKZA (F130#1)

EIALA (F130#2)

EGENA (F130#4)

EDENA (F130#3)

EOTNA (F130#6)

EOTPA (F130#5)
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2) GroupB

3) GroupC

Axis control command signal
Axis control command read signal

Axis control command read finish signal

Reset signal

Axis control temporary stop signal
Servo off signal

Block stop signal

Block stop disable signal

Auxiliary function code signal
Auxiliary function strobe signal
Auxiliary function completion signal
Axis control feedrate signal

Axis control data signal

In—position signal

Following zero checking signal
Alarm signal

Axis moving signal

Auxiliary function executing signal
Negative—direction overtravel signal

Pncitive_diraction auertravel sinnal

ECOB — EC6B (G155#0 — #6)
EBUFB (G154#7)

EBSYB (F133#7)

ECLRB (G154#6)

ESTPB (G154#5)

ESOFB (G154#4)

ESBKB (G154#3)

EMSBKB (G155#7)

EM11B — EM28B (F135)

EMFB (F134#0)

EFINB (G154#0)

EIFOB — EIF15B (G156 — G157)
EIDOB — EID31B (G158 — G161)
EINPB (F133#0)

ECKZB (F133#1)

EIALB (F133#2)

EGENB (F133#4)

EDENB (F133#3)

EOTNB (F133#6)
EQTPR (F132#5 )

Axis control command signal
Axis control command read signal

Axis control command read finish signal

Reset signal

Axis control temporary stop signal
Servo off signal

Block stop signal

Block stop disable signal

Auxiliary function code signal
Auxiliary function strobe signal
Auxiliary function completion signal
Axis control feedrate signal

Axis control data signal

In—position signal

Following zero checking signal
Alarm signal

Axis moving signal

Auxiliary function executing signal
Negative—direction overtravel signal

Daocitivia_diraction avartraval cinnal

ECOC — EC6C (G167#0 — #6)
EBUFC (G166#7)

EBSYC (F136#7)

ECLRC (G166#6)

ESTPC (G166#5)

ESOFC (G166#4)

ESBKC (G166#3)

EMSBKC (G167#7)

EM11C — EM28C (F138)

EMFC (F137#0)

EFINC (G166#0)

EIFOC — EIF15C (G168 — G169)
EIDOC — EID31C (G170 — G173)
EINPC (F13640)

ECKZC (F136#1)

EIALC (F136#2)

EGENC (F136#4)

EDENC (F136#3)

EOTNC (F136#6)

EOQOTDC (C126848 )




2. CONNECTION

B—62443EN-2/03

4) GroupD Axis control command signal ECOD — EC6D (G179#0 — #6)
Axis control command read signal EBUFD (G178#7)
Axis control command read finish signal EBSYD (F139#7)
Reset signal ECLRD (G178#6)
Axis control temporary stop signal ESTPD(G178#5)
Servo off signal ESOFD (G178#4)
Block stop signal ESBKD (G178#3)
Block stop disable signal EMSBKD (G179#7)
Auxiliary function code signal EM11D — EM28D (F141)
Auxiliary function strobe signal EMFD (F140#0)
Auxiliary function completion signal EFIND (G178#0)
Axis control feedrate signal EIFOD — EIF15D (G180 — G181)
Axis control data signal EIDOD - EID31D (G182 — G185)
In—position signal EINPD (F139#0)
Following zero checking signal ECKZD (F139#1)
Alarm signal EIALD (F139#2)
Axis moving signal EGEND (F139#4)
Auxiliary function executing signal EDEND (F139#43)
Negative—direction overtravel signal EOTND (F139#6)
Pncitive_diraction auertravel sinnal EOQTPD (E120#8 )

5) Common Control axis select signal EAX1 — EAX4 (G136#0 — #3)

Control axis selection status signal
Feedrate override signal

Override cancellation signal

Rapid traverse override signal

Dry run signal

Manual rapid traverse select signal

*EAXSL (F129%#7)

*FVOE — *FV7E (G151)
OVCE (G150#5)

ROVIE, ROV2E (G150#0, #1)
DRNE (G150#7)

RTE (G150#6)

External key input con-
trol

EKSET (G066#7)
ENBKY (GO66#1)
EKCO-EKC7 (G098)
INHKY (FO53#0)
PRGDPL (F053#1)
EKENB (FO53#7)

Communication signal
between LCD and NC

(G0212 — G0219)
(G0252 — G0255)
(G1212 - G1219)
(G1252 — G1255)
(F0212 — F0219)
(F0252 — F0255)
(F1212 — F1219)
(F1252 — F1255)

Multi—path waiting by M
code

3—path waiting ignorance signal
Waiting signal

NMWT (G063#7)
WATO (F063#6)
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2. CONNECTION

2.8.5
DI/DO Signals (In Order
of Addresses)

MT—PMC

PMC—MT

Address table for Series 16/18/21 LCB

Bit No
Address #7 #6 #5 #4 #3 #2 #1 #0
| X1000 | “EMG1 | *LOT \ LDIO6 \ LDIO5 | *DEC4 | *DEC3 | *DEC2 *DEC1|
| xao01 | | | | | | | | | |

| X1002 | | FDIO8 \ FDIO7 \ FDIO6 \ FDIOS \ FDIO4 \ FDIO3 \ FDI02 \ FDIO1 |

acs || [ | [ 1 [ 1 [ |

| X1004 | | TDIOS \ TDIO7 \ TDIO6 \ TDIOS \ TDIO4 \ TDIO3 \ TDIO2 \ TDIOL |

(s | { [ [ [ [ [ [ ] |

| X1010 | | Swos \ SW07 \ SW06 \ SW05 \ SW04 \ SWo3 \ SW02 \ SwWo1 |

| X1011 | | SW16 \ SW15 \ SW14 \ sw13 \ sw12 \ swi1 \ SW10 \ SW09 |

| x1012 | | sw2a | sw2s | swaz | swai | swao | swio | swis | swa7 |

| X1013 | | Sw32 \ SW31 \ SW30 \ SW29 \ sw2s \ sw27 \ SW26 \ SW25 |

Bit No.
Address #7 #6 #5 #4 #3 #2 #1 #0
| Y1000 | | LDOO8 | LDOO7 | LDOOG | LDOOS | LDOO4 | LDOO3 | LDOO2 | LDOO1 |

| Y1001 | | FDOO8 \ FDOO7 \ FDOO06 \ FDOO5 \ FDOO4‘ FDOO3 \ FDOOZ‘ FDOOl|

| Y1002 | | \ \ \ ‘TCOM4‘TCOM3‘TCOM2‘ TCOM1|
| Y1003 | | OTR \ \ TDOO6 \ TDOO5 \ TDOO4 \ TDOO3 \ TDO02 \ TDOO1 |
| Y1004 | | | | | | | | | BRAKE |
| v1oos | | | | | | | | | |
| Y1010 | | \ \ LEDO6 \ LEDO5 \ LEDO4 \ LEDO3 \ LEDO2 \ LED01|
| Y1011 | | \ \ LED12 \ LED11 \ LED10 \ LEDO9 \ LEDO8 \ LEDO7|
| vio12 | | | | LED18 | LED17 | LED16 | LED15 | LED14 | LED13 |
| vio13 | | | | LED24 | LED23 | LED22 | LED21 | LED20 | LED1O |
CAUTION

When bit 1 of parameter No. 7902 (for matrix expansion for
the loader operator’s panel) is setto 1, X1010 to X1013 and
Y1010 to Y1013 are used. At this time, X1004, Y1002,
Y1003 (excluding OTR) cannot be used. When bit 1 of
parameter No. 7902 is set to 0, X1010 to X1013 and Y1010
to Y1013 cannot be used.




2. CONNECTION

B—62443EN-2/03

PMC—-CNC

Address table for Series 16/18/21 LCB

Bit No.
Address #7 #6 #5 #4 #3 #2 #1 #0
| Goooo | | Ep7 | Epe | Eps | Ep4 | ED3 | ED2 | ED1 | EDO

|<30001| | ED15 \ ED14 \ ED13 \ ED12 \ ED11 \ ED10 \ ED9 \ EDS

|
|
|GOOOZ| | ESTB‘ EA6 \ EA5 \ EA4 \ EA3 \ EA2 \ EAL \ EAO |
|
|

o] [ T [ T [ T
| Gooos | | | | MFIN3 | MFIN2 | FIN | | |

| Gooos | | | ArL | | | | sFN | | MFIN |
| Gooos | | | | | ovc | | “ABSM | | |
| Gooo7 | | | EXLM | *FLwp | | | ST | st | |
| Gooos | | ERs | RRwW | *sP | *Esp | | | | AT |
| Goooo | | | | | | pns | PNa | PNz | P |
[Gooto | | vz | =ave | «ovs | wava | w3 [ wav2 | wva | xvo |
| Goowr | | =avis [ =avaa [ ava3 | <viz | =avar | =vio [ wve [ wvs |
|Gooi2 | | *rv7 | *Fve | *Fvs | *Fva | *Fv3 | wFv2 | Fvi | Fvo |
[ Goo13 | [ «arv7 [ <aFve | arvs | *aFva | =aFva | «aFv2 [ <aFvi [ *aFvo |
| Goo14 | | | | | | | | Rov2 | ROVI |
om] T T T T T T T ]
on] [ T [ T T T T ]
o] T T T [ [ T T ]

| Goo1s | | Hs2p | Hs2c | Hs2B | Hs2a | Hs1D | Hsic | HsiB | Hs1A |

|Gooto | [ RT | [ mpP2 | wP1 | | | | |

| G0020 | |

| Gooz1 | |

| Goo22 | |

| Gooza | |

| Goozs | |

|
|
|
| G0023 | | \
|
|
|

| G0026 | |
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2. CONNECTION

Address table for Series 16/18/21 LCB
Bit No.

Address #7 #
| Gooz7 | |

# #: # # # #0

| Goozs | |

| G0029 | |

| Gooso | |

| Gooa1 | |

| Goosz2 | |

| Goos3 | |

| Goosa | |

| Gooss | |

| Goose | |

| Goos7 | |

| Gooss | |

| G0039 | |

| Gooso | |

2 1
[
[
[
|
[
[
|
[
[
[
[
[
[
[
[

| Gooas | |

| G0042 | |

MD4 \ MD2 \ MD1

6 5 4 3
I
[ ]
[ ]
I
[ ]
[ ]
I
[ ]
[ ]
I I
I N
1 [ ]
[ ]
I
[ ]
[ ]
I

| Gooas | | zrN |

| Gooaa | | | | | | | | mk | BDTL

|GOO45| | BDTO \ BDTS \ BDT7 \ BDT6 \ BDT5 \ BDT4 \ BDT3 \ BDT2

| Gooas | | DRN | KEv4 | KEY3 | KEY2 | KEVL | | sBK |

leoor} | [ | [ | [ | |

| G0048 | |

| Gooso | |

| Goos1 | |

| G0052 | |

[ I N
I N N
leooso] | | | [ [ ]
[ I N
[ I N
|

| Goos3 | | | smz | | UINT |

|Goosa | [ w7 [ ue | us [ ua | us [ w2 | un | uo

|c30055| | uI15 \ ull4 \ U3 \ U2 \ Uit \ U110 \ uI9 \ uig
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Address table for Series 16/18/21 LCB
Bit No.

Address #7 #6 #5 #4 #3 #2 #1 #0

| Goosé | |

| Goos7 | |

| G0058 | |

| Gooeo | |

| Gooe1 | |

|
|
|
| Gooso | | |
|
|
|

| Goos2 | |

| Gooes | | Nmwr |

| Gooed | | |

| Gooss | | |

| Goose | | EKSET|

| Gooe7 | | |

| G0068 | |

| Gooso | |

| Gooro | |

| G0071 | |

| Goo72 | |

| Goo73 | |

| Goo74 | |

| Goors | |

| G0077 | |

| Goozs | |

| Goo7o | |

| Gooso | |

|
|
|
|
|
|
|
| Goors | | |
|
|
|
|
|
|

| G0081 | |

| G0082 | | Reserved for custom—made macro

| G0083 | | Reserved for custom—made macro

leoosa} | [ | [ | [ | |




B—62443EN-2/03

2. CONNECTION

Address

Address table for Series 16/18/21 LCB

#7 #6

Bit No.

# #: # # # #0

| Gooss | |

| Gooss | |

| GOOS7| |

| Gooss | |

| Gooso | |

| Gooso | |

| Gooot | |

| Goooz | |

| Gooos | |

| Goooa | |

| Gooss | |

5 4 3 2 1
]
I I
I I
I N
I I
I I S
I N
[ T |
I N O
I N I
I N

| Gooos | |

HROV

*HROV6

*HROV5

*HROV4

*HROV3

*HROV2

*HROV1

*HROVO|

| GOOQ7| |

| Gooe7 | |

EKC7‘ EKCG‘ EKCS‘ EKC4‘ EKC3‘ EKCZ‘ EKCl‘ EKCO|

| Goooo | |

| GOlOO| |

‘ +J4 \ +J3 \ +32 \ +J1 |

| Gozo1 | |

| ooz | |

4 | 3| 2| »n

| Gozos | |

| o104 | |

| Go1os | |

| GOlOG| |

| Go1o7 | |

| Go1os | |

| Gozoo | |

| G0110| |

| cow |

| conz | |

| GOll3| |

|
|
|
|
|
MLK4 \ MLK3 \ MLK2 \ MLK1 |
|
|
|
|
|
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Address

Address table for Series 16/18/21 LCB
Bit No.

#7 #6 #5 #4 #3 #2 #1 #0

| Goua | |

R

| cous | |

| GO0116 | |

| con7 | |

| cous | |

| G0119 | |

| Go1z0 | |

| o1 | |

| G0122 | |

| G0123 | |

| Goi24 | |

| G0125 | |

| Go126 | |

| Go27 | |

| G0128 | |

| Go129 | |

| oo | |

*IT1

| G0131 | |

| coisz | |

| o133 | |

| G0134 | |

| Go1ss | |

| Goiss | |

| G0137 | |

| coiss | |

| Go13oe | |

| G0140 | |

| o1a1 | |
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2. CONNECTION

Address table for Series 16/18/21 LCB

Bit No.
Address #7 #6 #5 #4 #3 #2 #1 #0
| G0142 | | EBUFA‘ ECLRA‘ ESTPA \ ESOFA‘ ESBKA‘ \ \ EFINA |

|<30143| |EM$BK4 EC6A \ EC5A \ EC4A \ EC3A \ EC2A \ EC1A \ ECOA |

| GO0144 | | EIF7A \ EIF6A \ EIFSA \ EIF4A \ EIF3A \ EIF2A \ EIF1A \ EIFOA |

| Goias | |EiF1sA | EIF14A | EIF13A | EIF12A | EIF11A | EIF10A | EIFA | EIF8A |

| G0146 | | EID7A \ EID6A \ EID5A \ EID4A \ EID3A \ EID2A \ EID1A \ EIDOA |

| G0147 | |EID15A‘ EID14A‘ EID13A‘ EIDIZA‘ EIDllA‘ EIDlOA‘ EID9A \ EID8A |

| G0148 | | EIDZSA‘ EIDZZA‘ EID21A‘ EIDZOA‘ EIDlQA‘ EID18A‘ EID17A‘ EID16A|

| G0149 | | EID31A‘ EID3OA‘ EID29A‘ EID28A‘ EID27A‘ EID26A‘ EID25A‘ EID24A|

| Goiso | | bRNE | RTE | OvCE | | | | ROV2E | ROVIE |
| cois1 | | *Fv7E [ *FveE | *FvsE | *FV4E | *FV3E | *FV2E [ *FVIE [ *FVOE |
leos2| | [ [ [ | [ [ [ |
leosa| | [ [ [ [ [ [ [ |
| cois4 | | EBUFB | ECLRB | ESTPB | ESOFB | ESBKB | | | EFINB |

|<30155| |EMSBKB‘ EC6B \ EC5B \ EC4B \ EC3B \ EC2B \ EC1B \ ECOB |

|GOlSG | | EIF7B \ EIF6B \ EIF5B \ EIF4B \ EIF3B \ EIF2B \ EIF1B \ EIFOB |

| G0157 | | EIF15B \ EIF14B \ EIF13B \ EIFlZB‘ EIF11B \ EIFlOB‘ EIF9B \ EIF8B |

| G0158 | | EID7B \ EID6B \ EIDSB \ EID4B \ EID3B \ EID2B \ EID1B \ EIDOB |

| G0159 | |EIDISB‘ EID14B‘ EID13B \ EIDIZB‘ EID11B \ EIDlOB‘ EID9B \ EIDSB |

| G0160 | | EIDZSB‘ EIDZZB‘ EID21B \ EIDZOB‘ EIDlgB‘ EIDlSB‘ EID17B‘ EIDlGB|

| Go161 | | EID3lB‘ EID3OB‘ EID29B \ EIDsz‘ EID27B‘ EIDZGB‘ EID25B‘ EID24B|

leosee} | [ | [ | [ I [ |

| coie3 | |

[ N AN A I B
leoseef | [ | [ | [ I [ |
[ |

| G0165 | |
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Address table for Series 16/18/21 LCB

Bit No.
Address #7 #6 #5 #4 #3 #2 #1 #0
| G0166 | |EBUFC \ ECLRC \ ESTPC \ ESOFC‘ ESBKC‘ \ \ EFINC |

| Goie7 | [Emsekc Ecec | Ecsc | Ecac | Ecsc | Ecec | Ecic | Ecoc |

| G0168 | | EIF7C \ EIF6C \ EIF5C \ EIF4C \ EIF3C \ EIF2C \ EIF1C \ EIFOC |

| Goiee | |EiF1sc | EIF14c | EiFtsc | EIF12c | EIF11C | EIF10C | EIFC | EIFSC |

| G0170 | | EID7C \ EID6C \ EID5C \ EID4C \ EID3C \ EID2C \ EID1C \ EIDOC |

| G0171 | |EID15C‘ EID14C‘ EID13C‘EID120‘ EID11C \ EIDlOC‘ EID9C \ EID8C |

| G0172 | |EID23C‘ EIDZZC‘ EID21C‘EID20C‘ EIDlQC‘ EIDlSC‘ EID17C‘ E|D16C|

| G0173 | |EID31C‘ EID3OC‘ EID29C \ EID28C‘ EID27C‘ EID26C‘ EID25C‘ EID24C|

leoaraf | [ | [ | [ T [ |

leorrsf | [ | [ | [ I [ |

leoaref | [ | [ | [ I [ |

e} [ | [ | [ I [ |

| G0178 | | EBUFD \ ECLRD \ ESTPD \ ESOFD‘ ESBKD‘ \ \ EFIND |

|<30179| |EMSBKd EC6D \ EC5D \ EC4D \ EC3D \ EC2D \ EC1D \ ECOD |

| G0180 | | EIF7D \ EIF6D \ EIF5D \ EIF4D \ EIF3D \ EIF2D \ EIF1D \ EIFOD |

| G0181 | |EIF15D‘ EIF14D \ EIF13D \ EIFlZD‘ EIF11D \ EIF10D‘ EIF9D \ EIF8D |

| G0182 | | EID7D \ EID6D \ EIDSD \ EID4D \ EID3D \ EID2D \ EID1D \ EIDOD |

| G0183 | |EID15D‘ EID14D‘ EID13D‘EID12D‘ EID11D \ EIDlOD‘ EID9D \ EID8D |

| G0184 | |EID23D‘ EID22D‘ EID21D \ EIDZOD‘ EID19D‘ EID18D‘ EID17D‘ EID16D|

| Go185 | |EID31D‘ EID30D‘ EID29D‘EID28D‘ EID27D‘ EID26D‘ EIDZSD‘ EID24D|

leoses} | [ | [ | [ I [ |

| cois7 | |

| Goiss | |

| Go1eo | |

[ N AN A I B
[ |
leoseo} | [ | [ | [ I [ |
[ N AN A I B
[ |

| ozt | |
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2. CONNECTION

Address table for Series 16/18/21 LCB
Bit No.

Address #7 #6 #5 #4 #3 #2 #1 #0

| Goz212 | |

| Go213 | |

| Goz214 | |

| Go21s | |

| Go216 | |

| G0217 | |

| G0218 | |

| Goz219 | |

| Gozs2 | |

| Gozss | |

[ N N AN N
[ N N N N
leossa] | | | [ [ | ] |
[ N N A N

| G0255 | |

| 1212 | |

| G1213 | |

| 1214 | |

| G1215 | |

| 61217 | |

| 1218 | |

[ A N I R
N AN N A N
[ N N A N
N N N A N
oo | | [ [ [ | [ |
N N N A N
N N A N B
N N N A N

| G1219 | |

| G152 | |

| 1253 | |

| G124 | |

| G12ss | |

CAUTION

Signals G212 to G219, G252 to G255, G1212 to G1219,
and G1252 to G1255 are used for communicating with the
NC. The states of the signals in these areas can be checked
using F212 to F219, F252 to F255, F1212 to F1219, and
F1252 to F1255 on the NC. Note, however, that G1212 to
G1219 and G1252 to G1255 are valid only when bit O of
parameter No. 8102 is set to 1.
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CNC—-PMC

Address table for Series 16/18/21 LCB

Bit No.
Address #7 #6 #5 #4 #3 #2 #1 #0
| Foooo | [ op [ sa | stL | spL | | | | RWD |
| Fooor | [ wa | | | | DEN | BAL | RST | AL |
| Foooz | | MDRN | cuT | | | | | RPDO | INCH |
| Fooo3 | [MTCHIN| MEDT | MMEM | | mvDi | M3 | MH | minc |
| Fooos | | | | MREF | MAFL | MSBK |MABSM| MMLK | MBDT |

| F0005 | | MBDT9‘ MBDTS \ MBDT7 \ MBDTG‘ MBDTS‘ MBDT4‘ MBDTS‘ MBDT2|

o] [ [ [ T T T ]
o] T T [ T[Tl [w]
o] [T [wslwe] [ T T ]
o] T T [ [ T T ]
| Footo | | mo7 | mos | mos | mo4 | mo3 | mo2 | mor | moo |
| Foowr | | mi5 [ w14 | w13 | mi2 | mur | mi0 [ moo [ wmos |
[Foow2 | | m23 | w22 | m21 [ m20 | w19 | mis | w17 | w16 |
| Foo13 | | m31 | m30 | m20 [ w28 | m27 | m26 | w25 | w24 |

| F0014| | M207 \ M206 \ M205 \ M204 \ M203 \ M202 \ M201 \ M200 |

|F0015| | M215 \ M214 \ M213 \ M212 \ M211 \ M210 \ M209 \ M208 |

| Fooi6 | | m307 | m306 | m305 | M304 | mM303 | m302 | m301 | Mm300 |

|F0017| | M315 \ M314 \ M313 \ M312 \ M311 \ M310 \ M309 \ M308 |

eorsff [ | [ I [ I [ |

| Fooio | |

| F0020 | |

| Foo21 | |

| Foo22 | | so7 | sos | sos | soa | so3 | so2 | so1 | soo

| F0024 | | s23 | s22 | s21 | s20 | s19 | si8 | s17 | sie

| Foozs | | s31 | s30 | s29 | s28 | s27 | s26 | s25 | s24

| F0026 | |

I N N N N
I N N N N
I I I N
| so6 | sos | soa | so3 | so2 | so1 | soo |
| Foo2s | | s15 | s14 | s13 | s12 | su | s | soo | sos |
| s22 [ sa | sx0 | s19 [ s | s17 | s16 |
| s30 | s29 [ s28 | sz [ sa | s25 | soa |
I N N N N
I I I N

| Foo27 | |
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Address table for Series 16/18/21 LCB
Bit No.

Address #7 #
| Foozs |

# #: # # # #0

| Foo29 |

| F0030 |

| Foos1 |

| Foos2 |

| F0033 |

| Fooss | |

| Fooss |

| F0036 |

| F0037 |

| Fooss |

| F0039 |

| Fooat | |

| F0042 ||

| Fooas | |

| Fooas | |

| F0045 ||

| Fooss | |

| Foos7 | |

| F0048 ||

| Foode | |

| Fooso |

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
| Foodo | | |
|
|
|
|
|
|
|
|
|
|
|

| FO051 |

6 5 4 3 2
I N N
[ N N
[ N N
[ N N
[ N N
[ I N
I N N
]
[ I N
I R N
N N D
I I N
[ N N
N I N
[ N N
I N N
[ N N
[ N N
I N N
[ N N
[ N N
I N N
[ N N
[ N N
I N N

| Foos2 | | |

| Foos3 | |Ekens] | | | | PRGDPL| INHKY |

|me4| | Uo7 \ uo6 \ uos \ uo4 \ uo3 \ uo2 \ uo1 \ uoo

|Fm55 || u015\ u014\ u013\ u012\ u011\ u01o\ uoog\ uoos|
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Address

Address table for Series 16/18/21 LCB

#7 #6

Bit No.

#5 #4 #3

#2 #1

#0

| F0056 | | Uo107 \ U0106 \ U0105 \ U0104 \ U0o103 \ Uo102 \ U0o101 \ u01oo|

| Foos7 | | uo11s | uoi14 | uons [ voir2 | voiit | uoito | Uo109 | UO108 |

|FME8| |UOQ3‘UOQ2‘UOHl‘UO&O‘UOHQ‘UOHS‘UOM?‘UOH6|

| F0059 | | UOo131 \ U0130 \ U0129 \ Uo128 \ uo127 \ Uo126 \ Uo125 \ u0124|

| Fooso |

| ESEND | EREND|

| Foos1 |

| Fooe2 |

| Foos3 |

| Foosa | |

| Fooes |

| Fooes |

| Foos7 |

| F0068 |

| Fooeo |

| Foo7o | |Pswos | Pswo7 | Pswos | Pswos | Pswo4 | Pswos | Pswoz | Pswot |

| FO071 |

‘PSMHO‘PSWW9|

| Foo72 |

| Foo73 |

| Foo7a | |

| Foors |

| Foo7e |

| F0077 |

| Foors |

| Fooro |

| Fooso |

| F0081 |

| Foos2 |

| Foos3 |

| F0084 ||
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2. CONNECTION

Address table for Series 16/18/21 LCB

Bit No.

Address #7 #6 #5 #a #3 #2 #1 #0

lPoes|{ | | [ [ | [ [ |
P | [ [ [ I [ [ [ |
Pz [ [ [ I [ [ [ |
lPooes|{ | | [ [ [ [ [ |
P || [ [ [ I [ [ [ |
P [ [ [ I [ [ [ |
lroooaf{ | | [ [ | [ [ |
lPoo2|( [ [ [ I [ [ [ |
P [ [ [ I [ [ [ |
| Fooos | | | | | | zpa | zp3 | zp2 | zP1 |
Pooos|{ | | [ [ | [ [ |
| Foooe | | | | | | zP2a | zP23 | zP22 | zP21 |
Por | [ [ [ I [ [ [ |
| Fooos | | | | | | zp34 | zp3s | zP32 | zp31 |
Pooo | [ [ [ I [ [ [ |
| Fozo0 | | | | | | zP4a | zPa3 | zPa2 | zpa1 |
e j{ | 1 [ [ 7 I [ |
| Foio2 | | | | | | wmva | mv3 | mv2 [ mva |
(P [ [ [ I [ [ [ |
| Folo4 | | | | | | NP4 | NP3 | NP2 | INPL |
frows|( [ [ [ I [ [ [ |
| Fo1oe | | | | | | MvD4 | mvD3 | mvD2 | mvD1 |
froor | 1 [ [ 7 I [ |
frosf{ | | [ [ | [ [ |
Foof( [ [ [ I [ [ [ |
(P [ [ [ I [ [ [ |
(P00 f{ | I [ [ I [ |
(P2|( [ [ [ [ [ [ [ |
(P05 [ [ I I [ [ [ |
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Address table for Series 16/18/21 LCB
Bit No.

Address #7 #
| Fou4 | |

# #: #3 #2 #1 #0

| Fous | |

| FO116 | |

| Fou7 | |

| Fous | |

| FO119 | |

ZRF4 | ZRF3 | ZRF2

| Fo121 | |

| F0122 | |

| F0123 | |

| FO124 | |

| FO125 | |

| Fo126 | |

|
|
|
|
|
|
| Fo12o | | |
|
|
|
|
|
|
|

6 5
[
[
[
[
[
[
[
[
[
[
[
[
[
[

| FO127 | |

4
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[Foe | | [ | |

| F0129

“EAXSL| | Eovo | | | | | |

| F0130 | |EBSYA \ EOTNA‘ EOTP ‘EGENA‘ EDENA‘ EIALA \ ECKZA‘ EINPA |

lrose | [ ] [ ] [ ] [ewa]

| F0132 | | EMZSA‘ EM24A‘ EMZZA‘ EM21A‘ EM18A‘ EM14A‘ EMlZA‘ EM11A|

| F0133 | |EBSYB \ EOTNB‘ EOTB ‘EGENB‘ EDENB‘ EIALB ‘ECKZB‘ EINPB |

posef | [ | [ | [ | [ews]

| F0135 | | EMZSB‘ EM24B \ EM22B \ EMZlB‘ EMlBB‘ EM14B‘ EMlZB‘ EMllB|

| F0136 | |EBSYC \ EOTNC‘ EOTC ‘EGENC‘ EDENC‘ EIALC ‘ECKZC‘ EINPC|

o | [ | [ | [ ] [ewc]

| F0138 | | EMZSC‘ EM24C \ EM22C \ EM21C‘ EM18C‘ EM14C‘ EMlZC‘ EMllC|

| Fo139 | [EBSYD|EOTND | EOTD [EGEND | EDEND| EIALD | ECKZD| EINPD |

oo} | [ | [ | [ | [ewo]

| Fo141 | | EM28D‘ EM24D \ EM22D \ EMZlD‘ EMlBD‘ EM14D‘ EMlZD‘ EM11D|
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Address table for Series 16/18/21 LCB
Bit No.

Address #7 #6 #5 #4 #3 #2 #1 #0

| Fo212 | |

| Fo213 | |

| F0214 ||

| F0215 |

| Foz1s |

| Fo217 | |

| Fo21s | |

| F0219 |

| F0252 |

| F0253 |

I N N D I
[ N N A N
fpzse ] | | [ [ [ 1 [ |
- [ [ ]

| Fozss | |

| F1212 | |

| F1213 | |

| F1214 | |

| F1215 | |

| F1217 | |

| Fi218 | |

[ A N I N
N R I R N
N N N A N
R A N A N
(Fzef | [ | [ I [ | |
N N A N B
N N A N B
N N N A N

| F1210 | |

| G12s2 | |

| G153 | |

| G1254 | |

| Gi2ss | |

CAUTION
Signals F212 to F219, F252 to F255, F1212 to F1219, and F1252 to F1255 are used for
communicating with the NC. In these areas, the states of G212 to G219, G252 to G255, F1212
to F1219, and F1252 to F1255 on the NC can be checked. Note, however, that F1212 to F1219
and F1252 to F1255 are valid only when bit O of parameter No. 8102 is set to 1.
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3. CONNECTING THE LOADER CONTROL
BOARD OF THE Series 16i/18i/21i

3.1
OUTLINE

The loader control board has been specifically designed for axis control
of a loader. The loader control board has the following features and
enables axis control independently of the machine.

® For the Series 16/18

® FSSB servo amplifier interface for four axes
® PMC (equivalent to PMC-RA1)

I/O link interface

This board occupies one optional slot of the Serigd&®&1i. The loader
control board of the Series 16/18—-MODEL A/B/C uses specialized
DI/DO signals, but the loader control board of the Serigd 861 does

not. Each DI/DO signal must be connected via an 1/O link to an external
input/output unit.
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3.2
CONNECTION
BETWEEN UNITS

Loader control board Distributed 1/0, loader 1/0O board, etc.

I/O-LINK(JD1A) _| JD1B

JD1A

Servo card (up to four axes)

To I/0O link slave or others

Servo amplifier

COP10B

FSSB(COP10A) ]

COP10A

’—!_l_\l__l ’—!_I_\ [ ]

To the next amplifier
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3. CONNECTING THE LOADER CONTROL
BOARD OF THE Series 16i/18i/21i

3.3
LOADER CONTROL
BOARD

Like the other control unit printed circuit boards of the Series 16i/18i/211,
the loader control board is mounted in an optional slot of the control unit.
The type of printed circuit board that can be mounted in an optional slot
depends on the position of the slot. Some optional slots cannot
accommodate the loader control board. Refer to the connection manual
(hardware) of the Series i188i/21i for details.

Connector position on the loader control board

] L L
Axis control CPU card
card
COP10A JD1A
- 15 /]
JNA

F—BUS connector

JD1A

CA54
[ ]

—[oo] JDIA

jo
>
L
(@]
{

Fig.3.3 Connector Position on the Loader Control Board
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3.4 A DI/DO signal necessary for sequence control of the loader must be
CONNECTING AN 1/O obtained through an I/O link from a connected external input/output unit.

LINK The external input/output units that can be connected to the I/O link

interface on this board include an input/output unit and distributed I/0O.
Connect the optimum input/output unit for using the DI/DO signal. A
loader 1/0 board having an interface based on the DI/DO signals on the
conventional loader control board can be connected via an 1/O link. For
this type of loader 1/O board, see Section 3.7.

1/0 link connector: JD1A

9 +5V 10 19 20 +5V
8 18 +5V
7 17
- 6 " oV 16 ov
4 | *sout 14 ov
3 | sout 13 ov
2 | *sIN 12 ov
1 SIN 1 Y%




3. CONNECTING THE LOADER CONTROL

B-62443EN-2/03 BOARD OF THE Series 16i/18i/21i
3.5 The Series 1i618/21i uses an FSSB interface to connect a servo
SERVO INTERFACE amplifier. An FSSB interface is also provided on the loader control board.

When connecting a servo amplifier, use the on—board interface.
The loader control board can control up to four servo axes.

(FSSB)

CNC

Servo amplifier module
Servo card

COP10A Optical fiber cable
10 {1[] coPoB

—{][] copioa

][] copos
|_[||] COP10A
1
1

1 Up to four axes

Recommended cable (optical fiber cable)

For use in the power magnetics cabinet/fixed:
A66L—6001-0023#NAAA

For use outside the power magnetics cabinet/movable:
A66L—-6001-0026#NAAA

For the cable length and other notes, refer to the connection manual
(hardware) of the Series i168i/21i.



3. CONNECTING THE LOADER CONTROL BOARD

OF THE Series 16i/18i/21i B-62443EN-2/03
3.6
DI/DO INTERFACE
3.6.1 The interface signals between the loader control PMC and the CNC
Interface Signals for provided in the loader control board are based on the PMC interface

signals of the Series 68i/21i. Therefore, ladder programming for the
loader PMC can use the same interface as that for the machine PMC. The
signals that can be used for loader control are actually limited. See the
subsequent sections on DI/DO signals for details.

For details of each function, refer to the following manual:

e FANUC Series 1618i/21i/1601/180/210-MODEL A
CONNECTION MANUAL (Function) (B—63003EN-1)

the Loader Control
CNC
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3. CONNECTING THE LOADER CONTROL
BOARD OF THE Series 16i/18i/21i

3.6.2
DI/DO Signals

(Function by Function)

Ready

Ready signal
Servo ready signal

MA <F001#7>
SA <F000#6>

Emergency stop

Emergency stop signal

*ESP <G008#4, X000#7>

Reset External reset signal ERS <G008#7>
Reset & rewind signal RRW <G008#6>
Resetting signal RST <F001#1>
Rewinding signal RWD <F000#0>

Status signal Alarm signal AL <F001#0>
Battery alarm signal BAL <F001#2>

Axial moving signal

Axial moving direction signal
In—position signal

Rapid traverse signal

Inch input signal

Cutting feed signal

MV1 — MV4 <F102#0 — #3>
MVD1 — MVD4 <F106#0 — #3>
INP1 — INP4 <F104#0 — #3>
RPDO <F002#1>

INCH <F002#0>

CUT <F002#6>

Mode selection

Mode selection signal
Operation mode confirmation signal

MD1, MD2, MD4 <G043#0 — #2>
MMDI <FO03#3>

MMEM <F003#5>

MEDT <F003#6>

MH <F003#1>

MINC <F003#0>

MJ <F003#2>

MREF <F004#5>

MTCHIN <FO03#7>

Jog feed Feed axis direction selection signal +J1 — +J4 <G100#0 — #3>
—J1 —-J4 <G102#0 — #3>

Manual feedrate override signal *JV0 —*JV15 <G010 — G011>
Manual rapid traverse selection signal RT <G019#7>
Rapid traverse override signal ROV1, ROV2 <G014#0, #1>
1% rapid traverse override select signal HROV <G096#7>
1% rapid traverse override signal *HROVO — *HROV6 <G096#0 — #6>
Manual absolute signal *ABSM <G006#2>
Absolute switch confirmation signal MABSM <F004#2>

Interlock Start lock signal STLK <G007#1>
Interlock signal for all axes *|IT <G008#0>

Interlock signal for each axis

*IT1 —*IT4 <G130#0 — #3>

Manual handle feed, incremental | Manual handle feed axis select signal HS1A, HS1B, HS1C, HS1D <G018#0 — #3>
feed HS2A, HS2B, HS2C, HS2D <G018#4 — #7>
Incremental feed signal MP1, MP2 <G019#4, #5>

(Manual handle feed movement amount select

signal)

Reference position return Manual reference position return select signal ZRN <G043#7>

Deceleration signal for reference position return *DEC1 — *DEC4 <X000#0 — #3>
signal ZP1 — ZP4 <F094#0 — #3>
Reference position return completion signal ZP21 — ZP24 <F096#0 — #3>
2nd reference position return completion signal  ZP31 — ZP34 <F098#0 — #3>
3rd reference position return completion signal ~ ZP41 — ZP44 <F100#0 — #3>
4th reference position return completion signal ~ ZRF1 — ZRF4 <F120#0 — #3>
Reference position establishment signal

Memory protect key Memory protect signal KEY1 - KEY4 <G046#3 — #6>
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Automatic operation

Cycle start signal

Feed hold signal

Cycle start LED signal

Feed hold LED signal

Automatic operating signal
Workpiece number search signal
Machine lock signal for all axes
Machine lock signal for each axis
Machine lock confirmation signal for all axes
Single block signal

Single block confirmation signal
Feedrate override signal

2nd feedrate override signal
Override cancel signal

Dry run signal

Dry run confirmation signal
Optional block skip signal

Optional block skip confirmation signal

Error detect signal

ST <GO07#2>

*SP <G008#5>

STL <FO00#5>

SPL <FO00#4>

OP <FO00#7>

PN1 — PN8 <G0O09#0 — #3>
MLK <G044#1>

MLK1 — MLK4 <G108#0 — #3>
MMLK <F004#1>

SBK <G046#1>

MSBK <F004#3>

*FVO — *FV7 <G012>

*AFV0 — *AFV7 <G013>

OVC <G006#4>

DRN <GO046#7>

MDRN <F002#7>

BDT1 <G044#0>

BDT2 — BDT9 <G045#0 — #7>
MBDT1 <F004#0>

MBDT2 — MBDT9 <F005#0 — #7>
SMZ <G053#6>

Auxiliary function

Auxiliary function code signal
Auxiliary function strobe signal
Finish signal

Auxiliary function finish signal
Distribution end signal

MO0 — M31 <F010 - FO13>
MF <FO07#0>

FIN <G004#3>

MFIN <G005#0>

DEN <F001#3>

Auxiliary function lock signal AFL <G005#6>
Auxiliary function lock confirmation signal MAFL <F004#4>

Multiple M commands 2nd M function code signal M200 — M215 <F014 — F015>
2nd M function strobe signal MF2 <F008#4>

2nd M function finish signal
3rd M function code signal
3rd M function strobe signal
3rd M function finish signal

MFIN2 <G004#4>

M300 — M315 <F016 — FO17>
MF3 <F008#5>

MFIN3 <G004#5>

S function S function code signal S0 - S31 <F022 — F025>
S function strobe signalS SF <F007#2>
S function finish signal SFIN <G005#2>
Skip function Skip signal SKIP <X002#7>
Overtravel Overtravel signal *+L1 — *+L4 <G114#0 — #3>

Stored stroke check switch signal
Loader overtravel signal

*— L1 —* L4 <G116#0 — #3>
EXLM <G007#6>
*LOT <X000#6>

Mechanical handle feed

Servo off signal
Follow—up signal

SVF1 - SVF4 <G126#0 — #3>
*FLWU <GO007#5>

External data input

1) External alarm message function

2) External operation message function

3) External program number search function
Data signal

Address signal

Read signal

Read finish signal

Search finish signal

EDOO — ED15 <G000 — G001>
EAO — EA6 <G002#0 — #6>
ESTB <G002#7>

EREND <F060#0>

ESEND <F060#1>

Custom macro

Input signal for custom macro
Output signal for custom macro

Interrupt signal for custom macro

Ul0 — UI15 <G054 — G055>

UOO0 — UO15 <F054 — F055>
UO100 — UO131 <F056 — F059>
UINT <GO053#3>

Position switch function

Position switch signal

PSWO01 — PSW10 <FO70#0 — FO71#1>
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BOARD OF THE Series 16i/18i/21i

Axis control function by PMC
1) Group A

2) Group B

3) Group C

Axis control command signal

Axis control command read signal
Axis control command read finish signal
Reset signal

Axis control temporary stop signal
Servo off signal

Block stop signal

Block stop disable signal

Auxiliary function code signal
Auxiliary function strobe signal
Auxiliary function completion signal
AXxis control feedrate signal

Axis control data signal

In—position signal

Following zero checking signal
Alarm signal

Axis moving signal

Auxiliary function executing signal
Negative—direction overtravel signal
Positive—direction overtravel signal

ECOA — EC6A <G143#0 — #6>
EBUFA <G142#7>

EBSYA <F130#7>

ECLRA <G142#6>

ESTPA <G142#5>

ESOFA <G142#4>

ESBKA <G142#3>

EMSBKA <G143#7>

EM11A — EM28A <F132>

EMFA <F131#0>

EFINA <G142#0>

EIFOA — EIF15A <G144 — G145>
EIDOA — EID31A <G146 — G149>
EINPA <F130#0>

ECKZA <F130#1>

EIALA <F130#2>

EGENA <F130#4>

EDENA <F130#3>

EOTNA <F130#6>

EOTPA <F130#5>

Axis control command signal

Axis control command read signal
Axis control command read finish signal
Reset signal

Axis control temporary stop signal
Servo off signal

Block stop signal

Block stop disable signal

Auxiliary function code signal
Auxiliary function strobe signal
Auxiliary function completion signal
Axis control feedrate signal

Axis control data signal

In—position signal

Following zero checking signal
Alarm signal

Axis moving signal

Auxiliary function executing signal
Negative—direction overtravel signal
Positive—direction overtravel signal

ECOB — EC6B <G155#0 — #6>
EBUFB <G154#7>

EBSYB <F133#7>

ECLRB <G154#6>

ESTPB <G154#5>

ESOFB <G154#4>

ESBKB <G154#3>

EMSBKB <G155#7>

EM11B — EM28B <F135>

EMFB <F134#0>

EFINB <G154#0>

EIFOB — EIF15B <G156 — G157>
EIDOB — EID31B <G158 — G161>
EINPB <F133#0>

ECKZB <F133#1>

EIALB <F133#2>

EGENB <F133#4>

EDENB <F133#3>

EOTNB <F133#6>

EOTPB <F133#5>

Axis control command signal

Axis control command read signal
Axis control command read finish signal
Reset signal

Axis control temporary stop signal
Servo off signal

Block stop signal

Block stop disable signal

Auxiliary function code signal
Auxiliary function strobe signal
Auxiliary function completion signal
Axis control feedrate signal

Axis control data signal

In—position signal

Following zero checking signal
Alarm signal

Axis moving signal

Auxiliary function executing signal
Negative—direction overtravel signal
Positive—direction overtravel signal

ECOC — EC6C <G167#0 — #6>
EBUFC <G166#7>

EBSYC <F136#7>

ECLRC <G166#6>

ESTPC <G166#5>

ESOFC <G166#4>

ESBKC <G166#3>

EMSBKC <G167#7>

EM11C — EM28C <F138>

EMFC <F137#0>

EFINC <G166#0>

EIFOC — EIF15C <G168 — G169>
EIDOC - EID31C <G170 - G173>
EINPC <F136#0>

ECKZC <F136#1>

EIALC <F136#2>

EGENC <F136#4>

EDENC <F136#3>

EOTNC <F136#6>

EOTPC <F136#5>
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4) Group A

5) Common

Axis control command signal

Axis control command read signal
Axis control command read finish signal
Reset signal

Axis control temporary stop signal
Servo off signal

Block stop signal

Block stop disable signal

Auxiliary function code signal
Auxiliary function strobe signal
Auxiliary function completion signal
Axis control feedrate signal

Axis control data signal

In—position signal

Following zero checking signal
Alarm signal

Axis moving signal

Auxiliary function executing signal
Negative—direction overtravel signal
Positive—direction overtravel signal

ECOD — EC6D <G179#0 — #6>
EBUFD <G178#7>

EBSYD <F139#7>

ECLRD <G178#6>

ESTPD <G178#5>

ESOFD <G178#4>

ESBKD <G178#3>

EMSBKD <G179#7>

EM11D — EM28D <F141>

EMFD <F140#0>

EFIND <G178#0>

EIFOD — EIF15D <G180 — G181>
EIDOD - EID31D <G182 — G185>
EINPD <F139#0>

ECKZD <F139#1>

EIALD <F139#2>

EGEND <F139#4>

EDEND <F139#3>

EOTND <F139#6>

EOTPD <F139#5>

Control axis select signal

Control axis selection status signal
Feedrate override signal

Override cancellation signal

Rapid traverse override signal

Dry run signal

Manual rapid traverse select signal

EAX1 — EAX4 <G136#0 — #3>
*EAXSL <F129#7>

*FVOE - *FV7E <G151>

OVCE <G150#5>

ROV1E, ROV2E <G150#0, #1>
DRNE <G150#7>

RTE <G150#6>

External key input control

EKSET <G066#7>
ENBKY <G066#1>
EKCO — EKC7 <G098>
INHKY <F053#0>
PRGDPL <F053#1>
EKENB <F053#7>

Communication signal between
LCB and NC

(G0212 — G0219)
(G0252 — G0255)
(G1212 — G1219)
(G1252 — G1255)
(F0212 — F0219)
(F0252 — F0255)
(F1212 — F1219)
(F1252 — F1255)

Multi—-path waiting by M code

3—path waiting ignorance signal
Waiting signal

NMWT <GO063#7>
WATO <F063#6>
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3. CONNECTING THE LOADER CONTROL
BOARD OF THE Series 16i/18i/21i

3.6.3
DI/DO Signals
(In Order of Addresses)

MT—PMC

PMC—CNC

Address table for series 16:/18i/21i LCB

Bit No.
Address 7 6 5 4 3 2 1 0
| X000 | *EMGl‘ \ \ *DEC4 | *DEC3 | *DEC2 *DEC1|
| xo01 | | | | | | | | | |
| x002 | | skip | | | | | | | |
Bit No.
Address 7 6 5 4 3 2 1 0
| Goooo | | Ep7 | Epe | Eps | Ep4 | ED3 | ED2 | EDL | EDO

|GOOOl| | ED15 \ ED14 \ ED13 \ ED12 \ ED11 \ ED10 \ ED9 \ EDS

|
|
|G0002| | ESTB‘ EA6 \ EA5 \ EA4 \ EA3 \ EA2 \ EAL \ EAO |
|
|

eoa] T [ T T [ T
| Gooos | | | | MFIN3 | MFIN2 [ FIN | | |

| Gooos | | | AFL | | | | SFIN | | MFIN |
| Gooos | | | | | ovc | | “ABSM | | |
| Gooo7 | | | EXLM | *FLwp | | | sT | stk | |
| Gooos | | ERs | RRwW | *sP | *Esp | | | | AT |
| Goooo | | | | | | pns | PNa | PNz | PN |
[Gooto | | vz | =ave | «avs [ wava | =v3 | wav2 | wva | «vo |
[ Goo1r | [ =avis [ =ovaa [ «avas | <viz | =avaa | =vio [ =ve [ wvs |
|Goo1z2 | | Fv7 [ *Fve | *Fvs | *Fva | sFv3 | *Fv2 [ Fvi [ *Fvo |
[ Goo13 | [ «arv7 [ <aFve | arvs | *arva | =aFva | «arva [ <aFvi [ *aFvo |
| Goo14 | | | | | | | | Rov2 | ROVI |
os] [ [ [ [ T T T ]
eos] T T T [ [ T T ]
o] T [ [ [ T T T ]

|<30018| | HS2D \ HS2C \ HS2B \ HS2A \ HS1D \ HS1C \ HS1B \ HS1A |

|Gooto | [ RT | [ wP2 | wP1 | | | | |
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Address

Address table for series 16i/18:/21i LCB

Bit No.

| Goozo | |

| Goo21 | |

| Goozz | |

| G0023 | |

| Gooza | |

| G0025 | |

| Goozs | |

| G0027 | |

| Goozs | |

| Goozo | |

| G0030 | |

| Gooa1 | |

| G0032 | |

| Gooss | |

| Goosa | |

| Gooss | |

| Gooss | |

| G0037 | |

| Gooss | |

| Gooso | |

| Gooao | |

| Gooat | |

| G0042 | |

| Gooss | |

| G0044 | |

| Gooss | |

BDTO \ BDTS \ BDT7 \ BDT6 \ BDT5 \ BDT4 \ BDT3 \ BDT2

| Goose | |

DRN \ KEY4 \ KEY3 \ KEY2 \ KEY1 \

SBK \

| Gooa7 | |

| Gooss | |

| G0049 | |
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Address table for series 16i/18:/21i LCB
Bit No.

Address 7 6 5 4 3 2 1 0

| Gooso | |

| Goos1 | |

| Goos2 | |

| G0053 | |

| Goosa | | ur7

|c30055| | uI15

| G0057 | |

| Gooss | |

| Gooso | |

| G0060 | |

| Gooe1 | |

|
|
|
|
|
|
| Gooss | | |
|
|
|
|
|
|

| G0062 | |

| Gooes | | NmwT |

| Goosa | | |

| Gooes | | |

| Gooes | | ExsET|

| G0067 | | \

| Gooes | |

| Gooso | |

| Gooo | |

| Goo71 | |

| G0072 | |

| G0074 | |

| Goors | |

| Gooze | |

| Goo77 | |

| Goozs | |

|
|
|
|
|
| Goo73 | | |
|
|
|
|
|
|

| G0079 | |
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Address

Address table for series 16i/18:/21i LCB
Bit No.

7 6 5 4 3 2 1 0

| Gooso | |

| Goost | |

| Goos2 | |

Reserved for order made macro

| G0083| |

Reserved for order made macro

| Goosa | |

| 60085| |

| Gooss | |

| GOOS7| |

| Gooss | |

| Gooso | |

| GOOQO| |

| oot | |

| Googz| |

| Gooos | |

| Goooa | |

| Gooos | |

| Gooos | |

HROV |[*HROV6 *HROV3|*HROV2|*HROV1

*HROVS|*HROV4

*HROVO|

| Goog7| |

| Gooos | |

EKC7‘ EKCG‘ EKCS‘ EKC4‘ EKC3‘ EKCZ‘ EKCl‘ EKCO|

| Googo | |

| Gozoo | |

IR

| Gozo1 | |

| G0102| |

_J4 \ -33 \ ~32 \ -1 |

| Go1o3 | |

| GOlO4| |

| Go1os | |

| Go1oe | |

| Gozo7 | |

| Go1os | |

MLK4 \ MLK3 \ MLK2 \ MLK1

| 60109| |
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Address

Address table for series 16i/18:/21i LCB

7 6 5

Bit No.

| Gouto | |

| cout | |

| Gourz | |

| GO0113 | |

| Goua | |

| GO115 | |

| coe | |

| GOo117 | |

| cous | |

| Gouto | |

| G0120 | |

| o121 | |

| G0122 | |

| Goi23 | |

| o124 | |

| Goizs | |

| Goize | |

svFa | svrs | svr2 | svrl

| G0127 | |

| Goizs | |

| o129 | |

| oo | |

| o131 | |

| G0132 | |

| o133 | |

| G0134 | |

| Goiss | |

| co1se | |

EAX4 \ EAX3 \ EAX2 \ EAX1

| Go1a7 | |

| co1ss | |

| G0139 | |
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Address table for series 16i/18:/21i LCB

Bit No.
Address 7 6 5 4 3 2 1 0
| Gow4o | | | | | | | | | |
| o141 | | | | | | | | | |
| G0142 | | EBUFA‘ ECLRA‘ ESTPA \ ESOFA‘ ESBKA‘ \ \ EFINA |

|c50143| |EMSBK4 EC6A \ EC5A \ EC4A \ EC3A \ EC2A \ EC1A \ ECOA |

| G0144 | | EIF7A \ EIF6A \ EIF5A \ EIF4A \ EIF3A \ EIF2A \ EIF1A \ EIFOA |

| G0145 | | EIFlSA‘ EIF14A‘ EIFlSA‘ EIFlZA‘ EIFllA‘ EIFlOA‘ EIF9A \ EIF8A |

| G0146 | | EID7A \ EID6A \ EID5A \ EID4A \ EID3A \ EID2A \ EID1A \ EIDOA |

| G0147 | |EID15A‘ EID14A‘ EIDlSA‘ EIDIZA‘ EIDllA‘ EIDlOA‘ EID9A \ EID8A |

| G0148 | | EIDZSA‘ EIDZZA‘ EID21A‘ EIDZOA‘ EID19A‘ EID18A‘ EID17A‘ EID16A|

| G0149 | | EID31A‘ EID3OA‘ EIDZQA‘ EID28A‘ EID27A‘ EID26A‘ EIDZSA‘ EID24A|

| Goiso | | brRNE | RTE | OvCE | | | | ROV2E | ROVIE |
| Gois1 | | *Fv7E | *Fvee | *FvsE | *FvaE | *FV3E | *Fv2E | *FVIE | *FVOE |
o] [ [ [ [ [ [ ]
el T T T T T T T |
| cois4 | | EBUFB | ECLRB | ESTPB | ESOFB | ESBKB | | | EFINB |

|G0155| |EMSBKB‘ EC6B \ EC5B \ EC4B \ EC3B \ EC2B \ EC1B \ ECOB |

| coise | | EIF78 | EIFeB | EIFsB | EIF4B | EIF3B | EIF28 | EIF1B | EIFOB |

| GO0157 | | EIF15B \ EIF14B \ EIF13B \ EIFlZB‘ EIF11B \ EIFlOB‘ EIF9B \ EIF8B |

| G0158 | | EID7B \ EID6B \ EID5B \ EID4B \ EID3B \ EID2B \ EID1B \ EIDOB |

| G0159 | |E|D15B‘ EID14B‘ EID13B \ EID12B‘ EID11B \ EIDlOB‘ EID9B \ EID8B |

| G0160 | | EID23B‘ EIDZZB‘ EID21B \ EIDZOB‘ EIDlgB‘ EIDlsB‘ EID17B‘ EIDlGB|

| G0161 | | EID3lB‘ EIDSOB‘ EID29B \ EID28B‘ EID27B‘ EID26B‘ EIDZSB‘ EID24B|

leosee} | [ | [ | [ I [ |

e[ [ [ [ [ [ [ ] |

leoseef | [ | [ | [ I [ |

leowes| | [ | [ | [ I [ |

| G0166 | | EBUFC \ ECLRC \ ESTPC \ ESOFC‘ ESBKC‘ \ \ EFINC |

| Goie7 | [Emsekc Ecec | Ecsc | Ecac | Ecsc | Ecec | Ecic | Ecoc |

| G0168 | | EIF7C \ EIF6C \ EIF5C \ EIF4C \ EIF3C \ EIF2C \ EIF1C \ EIFOC |

| G0169 | |EIF15C‘ EIF14C \ EIF13C \ EIFlZC‘ EIF11C \ EIFlOC‘ EIF9C \ EIF8C |




B—62443EN-2/03

3. CONNECTING THE LOADER CONTROL
BOARD OF THE Series 16i/18i/21i

Address table for series 16i/18:/21i LCB
Bit No.

Address 7 6 5 4 3 2 1 0
| G0170 | | EID7C \ EID6C \ EID5C \ EIDAC \ EID3C \ EID2C \ EID1C \ EIDOC |

| G0171 | |EID15C‘ EID14C‘ EID13C‘EID12C‘ EID11C \ EIDlOC‘ EID9C \ EIDSC |

| G0172 | |EIDZSC‘ EIDZZC‘ EID21C‘EIDZOC‘ EIDlQC‘ EIDlBC‘ EID17C‘ EID160|

| G0173 | |EID310‘ EID3OC‘ EID29C \ EID28C‘ EID27C‘ EID26C‘ EIDZSC‘ EID24C|

leoaraf | [ | [ | [ I [ |

leoars} | [ | [ | [ I [ |

e { [ [ [ [ [ [ | |

oo} [ | [ | [ I [ |

| G0178 | | EBUFD \ ECLRD \ ESTPD \ ESOFD‘ ESBKD‘ \ \ EFIND |

|<30179| |EMSBK|j EC6D \ EC5D \ EC4D \ EC3D \ EC2D \ EC1D \ ECOD |

| coiso | | EIF7D | EIFeD | EIFSD | EIF4D | EIF3D | EIF2D | EIF1D | EIFOD |

| Go181 | |EIF15D‘ EIF14D \ EIF13D \ EIF12D‘ EIF11D \ EIFlOD‘ EIF9D \ EIF8D |

| G0182 | | EID7D \ EID6D \ EID5D \ EID4D \ EID3D \ EID2D \ EID1D \ EIDOD |

| Gois3 | |EiD15D | EID14D | EID13D | EID12D | EID11D | EID10D | EIDOD | EIDED |

| G0184 | |EID23D‘ EIDZZD‘ EID21D \ EIDZOD‘ EID19D‘ EID18D‘ EID17D‘ EID16D|

| G0185 | |EID31D‘ EIDSOD‘ EID29D‘EID28D‘ EID27D‘ EID26D‘ EID25D‘ EID24D|

leoes| [ [ [ [ [ [ [ ] |

| Gois7 | |

| G0188 | |

| Goioo | |

[ |
[ |
leoseo} | [ | [ | [ I [ |
[ |
[ N AN A I B

| Goto1 | |
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Address table for series 16i/18:/21i LCB
Bit No.

Address 7 6 5 4 3 2 1 0

| o212 | |

| G0213 | |

| Goz214 | |

| Goz1s | |

| Goz1s | |

| Go217 | |

| o218 | |

| o219 | |

| Gozs2 | |

| Gozss | |

| Gozsa | |

| G1212 | |

| G1213 | |

| 1214 | |

| 61215 | |

| G216 | |

| G1217 | |

| G1218 | |

| G1219 | |

| G152 | |

| G1253 | |

| G12s4 | |

N N A N B
N N N A N
N N N A N
[ N N A N
[ N N A N
- r [ [
N N N N N
[ N A R N
[ N N N B
I N N I N
N N AN A I
leosss] | | | [ [ | [ |
[ A N I R
N AN N A N
[ H N A N
[ N N I N
N N A N B
N N N A N
N N N A N
N N N A N
N N N A N
N N N A N
N N A N B
N N N A N

| G12ss | |

CAUTION
Signals G212 to G219, G252 to G255, G1212 to G1219,

and G1252 to G1255 are used for communicating with the
CNC. The states of the signals in these areas can be
checked using F212 to F219, F252 to F255, F1212 to
F1219, and F1252 to F1255 on the CNC. Note that G1212
to G1219 and G1252 to G1255 are valid only when the S19
bit (bit O of parameter 8102) is set to 1.
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CNC—-PMC

Address table for series 16i/18:/21i LCB

Bit No.
Address 7 6 5 4 3 2 1 0
| Foooo | [ op [ sa | stL | spL | | | | RwD |
| Fooor | [ wa | | | | DEN | BAL | RST | AL |
| Fooo2 | | MDRN | cuT | | | | | RPDO | INCH |
| Fooo3 | [MTCHIN| MEDT | MMEM | | mvDi | M3 | MH [ minc |
| Fooos | | | | MREF | MAFL | MSBK |MABSM| MMLK | MBDT |

| Fooos | [wBDT9 | MBDTS | MBDT7 | MBDT6 | MBDTS | MBDT4 | MBDT3 | MBDT2 |

lPoosf{ | [ | [ I [ [ |
o] T T T T TsT Tw]
o] 1 Twelwel T [ T |
ron] T T [ T T T T ]
| Footo | | mo7 | mos | mos | mo4 | mo3 | mo2 | mor | moo |
[Foowr | | mis | w14 | mi3 [ mi2 | mu | mi0 | moo | mos |
| Foow2 | | m23 | m22 | m21 [ m20 | w19 | mis | w17 | mis |
| Foois | | m31 [ m30 | m29 | m28 | m27 | m26 [ w25 [ w24 |

| F0014| | M207 \ M206 \ M205 \ M204 \ M203 \ M202 \ M201 \ M200 |

|F0015| | M215 \ M214 \ M213 \ M212 \ M211 \ M210 \ M209 \ M208 |

| F0016 | | M307 \ M306 \ M305 \ M304 \ M303 \ M302 \ M301 \ M300 |

|F0017| | M315 | m314 | m313 [ m312 | m311 | M310 | M309 | Mm308 |

roref | [ | [ I [ I [ |

| Fooio | |

| Foozo | |

| Fooz1 | |

| F0022 | | so7 | so6 | sos | soa | so3 | so2 | so1 | soo

| F0024 | | s23 | s22 | s21 | s20 | s19 | si18 | si17 | s16

| F0025 | | s31 | s30 | s29 | s28 | s27 | s26 | s25 | s24

| Fooze | |

I I I N
| | [ | ]
| | [ | ]
| | | so4 | | | so1 | soo |
| Foo2s | | s15 [ s14 | s13 | si2 | su | siwo [ soo | sos |
| | | s | | | s | si6 |
| | | s28 | | | s25 | sz |
| | [ | ]
| | [ | ]

| Fooz7 | |
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Address table for series 16i/18:/21i LCB
Bit No.

Address 7 6 5 4 3 2 1 0
| Foozs |

| Foo29 |

| F0030 |

| Fooa1 |

| Foos2 |

| F0033 |

| Fooss | |

| Fooss |

| F0036 |

| Fooa7 |

| Fooss |

| Fooso |

| Foodo | |

| Fooat | |

| F0042 ||

| Fooas | |

| Fooas | |

| Fooss | |

| F0046 ||

| Fooa7 | |

| Fooss | |

| Foode | |

| Fooso |

| Foos1 |

| F0052 || \

| Fooss | | Exens] | | | | [PRGDPL| INHKY |

| Foosa | | uo7 | vos | uvos | uoa | vos | uo2 | uor | uoo

|Fm55 || UOlS‘ U014‘ U013‘ u012\ u011\ u010\ uoog\ U008|
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Address

Address table for series 16i/18:/21i LCB

7 6

Bit No.

5 4 3

2 1

0

| Foose | | uo107 | uo106 | UO105 | UO104 | UO103 | UO102 | U101 | UOL00 |

| Foos7 | | uo11s | voi14 | uons [ voir2 | voiit | uoito | uo109 | UOL08 |

|me8| |UQQ3‘UQQ2‘UQH1‘UQHO‘UOMQ‘UOM8‘UOM7‘UOH6|

| F0059 | | Uo131 \ U0130 \ U0129 \ Uo128 \ uo127 \ Uo126 \ Uo125 \ u0124|

| FO060 |

‘ESEND‘EREND|

| Foos1 |

| Foosz |

| Foos3 |

| Foosa | |

| Fooes |

| F0066 |

| F0067 |

| Fooss |

| Fooso |

| F0070 | | PSWOS‘ PSWO07 \ PSW06 \ PSWOS‘ PSW04‘ PSW03‘ PSWOZ‘ PSW01|

| Foor1 |

‘PSMﬂO‘PSW@9|

| F0072 |

| Foo73 |

| Foo7a | |

| Foo7s |

| Foors |

| FO077 |

| F0078 |

| Foo7o |

| Fooso |

| Foos1 |

| Foos2 |

| Fooss |

| F0084 ||
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Address

Address table for series 16i/18:/21i LCB

7 6

Bit No.

3 2 1 0

| Fooss |

| Fooss |

| Foos? |

| F0088 |

| F0089 |

| Foogo |

| Fooo1 |

| Fooe2 |

| Fooe3 |

| Fooos | |

ZP4 ZP3 ZP2 ZP1

| F0095 |

| F0096 |

ZP24 \ zP23 \ zP22 \ zP21 |

| Fooe7 |

| Foos |

| zP3a | zp33 | zPs2 | zpa1 |

| Foooo |

| Fo1oo |

\ ZPa4 \ zP43 \ zP42 \ zPa1 |

| F0101 |

| F0102 |

\ MV4 \ MV3 \ MV2 \ MV1 |

| Fo103 |

| Foioa | |

| NP4 | NP3 | NP2 [ INPL |

| Foios |

| F0106 |

\ MVD4‘ MVD3‘ MVDZ‘ MVD1|

| F0107 |

| Foo8 |

| Fo109 |

| Fouo |

| Fout | |

| Fou2 |

| FO113 |
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Address table for series 16i/18:/21i LCB
Bit No.

Address 7 6 5 4 3 2 1 0
| Fou4 | |

| Fous | |

| FO116 | |

| Fou7 | |

| Fous | |

| FO119 | |

ZRF4 | ZRF3 \ ZRF2 \ ZRF1

| Fo121 | |

| FO122 | |

| Fo123 | |

| Fo12a | |

| Fo12s | |

| Fo126 | |

]
1]
1]
]
1]
1]
[Foo | | | |
1]
1]
]
1]
N
]
I

| For27 | |

IEXEC o I

| F0129

“EAXSL| | Eovo | | | | | |

| F0130 | |EBSYA \ EOTNA‘ EOTP ‘EGENA‘ EDENA‘ EIALA ‘ECKZA‘ EINPA |

rosa | [ | [ ] [ ] [ewa]

| F0132 | | EMZBA‘ EM24A‘ EM22A‘ EMZlA‘ EMlBA‘ EM14A‘ EMlZA‘ EM11A|

| Fo133 | [EBsvB|EOTNB| EOTB |EGENB | EDENB| EIALB | ECKZB| EINPB |

pose || [ | [ | [ ] [ews]

| F0135 | | EMZBB‘ EM24B \ EM22B \ EMZlB‘ EM18B‘ EM14B‘ EMlZB‘ EMllB|

| Fo136 | [EBsyc|EoTNC| EOTC [EGENC|EDENC] EIALC | ECKzC| EINPC |

o [ | [ | [ ] @ [ewec]

| F0138 | | EMZBC‘ EM24C‘ EM22C \ EMZlC‘ EMlSC‘ EM14C‘ EMlZC‘ EM11C|

| F0139 | |EBSYD \ EOTND‘ EOTD ‘EGEND‘ EDEND‘ EIALD ‘ECKZD‘ EINPD|

oo} | [ | [ | [ | [ewo]

| F0141 | | EM28D‘ EM24D \ EM22D \ EMZlD‘ EM18D‘ EM14D‘ EMlZD‘ EM11D|
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Address table for series 16i/18:/21i LCB
Bit No.

| Fo212 | |

| Fo213 |

| FO214 ||

| Fo21s | |

| Foae | |

| FO217 |

| Fo21s | |

| F0219 |

| F0252 |

| Fozs3 | |

[ N N AN N
I N N D N
IEZZH i I I N N O N
N N N I N

| Fozss | |

| F1212 | |

| F1213 | |

| F1214 | |

| F1216 | |

| F1217 | |

| Fi218 | |

N N A N
[ N N N
[ N N A N
fpasf| [ | [ I [ | |
N N N A N
N N N A N
N N N A N
N N N A N

| F1219 | |

| G152 | |

| G12s3 | |

| G12s4 | |

| G12ss | |

CAUTION
Signals F212 to F219, F252 to F255, F1212 to F1219, and

F1252 to F1255 are used for communicating with the CNC.
In these areas, the states of G212 to G219, G252 to G255,
G1212 to G1219, and G1252 to G1255 on the CNC can be
checked. Note that F1212 to F1219 and F1252 to F1255 are
valid only when the S19 bit (bit O of parameter 8102) is set
to 1.
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3.7
LOADER I/O BOARD

3.7.1
Outline

This board has an I/O function based on the loader—specialized I/O signals
provided on the loader control board of the Series 16/18—-MODEL A/B/C.
The board is connected, via an 1/O link, to the CNC.

The interface is basically compatible with the I/O signals provided on the
loader control board of the Series 16/18, but the general DO signals are
source output. The board does not support matrix expansion of the
operator’s panel interface.

3.7.2
Power Connection

A voltage of 24 VDC is supplied externally. Use a power supply rated at
2 A or higher.

Connector
A3 A2 Al
ov +24V
B3 B2 B1
ov +24V
Connection
Loader I/O board
CP11
1| +24V 24-VDC regulated
2 ov :I D power supply
3 24 VDC+10%
Cable
CP11
AMP Japan
1-178288 (Housing)
1-175218-5 (Contact) External power supply
+24V (1) Choose a power supply
oV (2) that is compatible with
the external power pin.
Recommended cable:  A02B-0124-K830 (5 m)
With an M3 crimp terminal at the end on the external
power supply side)
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3.7.3
Connecting an 1/O Link

This board is connected as a slave unit of an I/O link via the I/O link

interface of the loader control board.

Loader control board

PN ——-1[ o8
— ] [] 1A

Series 16:/18i/21i Loader I/O board

—— To another slave unit of an I/O link

3.7.3.1
Addressing an 1/O Link

This board occupies five bytes for each of input and output. Use the

following module names:
Input:/5
Output:/5

For such addressing, it is recommended that the address of this board
begin with X0 and YO. This section assumes that the loader I/O board is

addressed X0 and YO.

3.7.3.2
Connector

Connector pin layout on the loader 1/0O board side
JD1A, JD1B (PCR-EV20MDT)

9 ey 10 19 20 +5V

8 18 +5V
7 17

6 16 ov
5 15 ov

4 | *SOUT 14 ov
3 SOuUT 13 ov

*

1 SIN 2 SIN 11 oV 12 ov
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3.7.4 The loader operator’s panel is used to jog the loader and to perform
Connecting the Loader teaching. For the loader operator’s panel, the I/O signals described below

, are stored on the loader I/O board.
Operator’s Panel

3741 DI = 8 points (24-V input)
Outline DO = 6 points (24-V sink output)
DO = 4 points (24-V source output)
DI = 1 point (24-V input for emergency stop)

These 1/O signals are used for switch input of the loader operator’s panel
and for driving the LED display.

3.7.4.2 Connector pin layout on the loader I/0O board side
Connector CNTP (MR20—pin, male)
14| TDOO1 1 | TDIO1
8 | Tcom1
15| TDOO2 2 | TDIO2
16| TDOO3 | TeoM2 "3 T Tpios
10 | TCOM3
17| TDOO4 4 | TDIo4
18| Tooos | P | TOME 5T 105
19| Tooos | X2 |"ESPTPL "6 1 Toioe
13 [*ESPTP2
20| TDIO8 7 | TDIO7
3.7.4.3

e TDIO1 to TDIO8

ov
TDIOL to TDIO8 ——— "
| RV —= EE

Connection

il

ov




3. CONNECTING THE LOADER CONTROL BOARD

OF THE Series 16i/18i/21i

B—62443EN-2/03

e TDOO1 to TDOO06

TDOO1 to TDO06 Q
+
24 VDC
oV =

0

1

ov

e TCOMO1 to TCOMO4

| +
H < ) 24 VDC

TCOMO1 to TCOMO04

* Connect the common voltage line of the source driver to +24 V on the

same board.

3.74.4
Signals
Operator’s panel input
signals TDIO1 to TDIO8

Operator’s panel output
signals TDOO1 to TDOO06

Common voltage drive
output signals TCOM1 to
TCOM4

Emergency stop input
signals *ESPTP1,
*ESPTP2

Classification
Function

Classification
Function

Classification
Function

Classification
Function

: 24—V input, tied to common 24 V
. TDIO1

to TDIO8 can be
general—purpose DI signals.

used as eight

: 24-V sink output, 24—-V/220-mA load
: TDOO01

to TDOO6 can be
general-purpose DO signals.

used as Ssix

: 24—V source output, 24-V/200—-mA load
: A source driver is used to output 24 V to a signal pin

when the corresponding signal is setto 1 by the PMC.

: 24—V input for emergency stop
: The contact signal from the emergency stop button

on the operator’s panel is connected in series with
*LOT within the loader I/O board. This signal drives
the externally mounted emergency stop control relay.
See also Section 3.7.7, "Connecting an Emergency
Stop System.” Connect contact B of the emergency
stop button on the loader operator's panel to
*ESPTP1 and *ESPTP2.

If the cable is disconnected from this connector, the
loader immediately performs an emergency stop.
When this connector is not used, install a dummy
connector, instead of the cable, to enable signal
processing.

*ESPTP1 (12)
*ESPTP2 (13)

]

Dummy connector
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3.7.5

Connecting the I/0O
Signals for Loader
Control

The loader I/O board has I/O signals for controlling the loader main body.

3.7.5.1
Outline

DI = 6 points (general—purpose 24—V input)

DO = 8 points (general—purpose 24—V source output)

DI = 1 point (24-V input for emergency stop)

The six input signals and eight output signals are used to open and close
the hand at the end of the loader arm as well as to control air blow and other
operations. The emergency stop input signal is used to stop the loader in

an emergency, for example, when loader overtravel is detected (by
hardware) or if the hand fractures.

3.7.5.2
Connector

Connector pin layout on the loader I/O board side
CRM1 (MR50—pin, female)

1 LDIO1 33 | LDOO1
2 LDI02 34 | LDOO02
19 *LOT
3 LDIO3 35 | LDOO03
20 LDIO6
4 LDI0o4 36 | LDO04
21 LDIOS
5 | DCMLD 37 | LDOO05
22 | COMLD
6 | DCMLD 38 | LDOO06
23 [ COMWF
7 39 | LDOO7
24
8 40 | LDOO08
25 | DCMWF
9 FDIO1 41 | FDOO1
26 | DCMWF
10 FDIO2 42 | FDOO02
27 ov
11 FDIO3 43 | FDOO03
28 ov
12 FDIO4 44 | FDOO0O4
29 ov
13 FDIO5 45 | FDOO05
30 ov
14 | FDIO6 46 | FDOO06
31 +24V
15 FDIO7 47 | FDOO07
32 +24V
16 FDIO8 48 | FDOO08
17 ov 49 +24V
18 ov 50 +24V
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3.7.5.3
Connection e LDIO1 to LDIO4

l COMLD
LDIO1 to LDIO4 Ef] ov
o RV 5o +
24 VDC
ov

COMLD is a common setting pin. When COMLD is connected to 0
V, LDIO01 to LDIO4 become common 24—V signals. When COMLD
is connected to 24 V, LDIO1 to LDIO4 become common 0-V signals.
The connection shown above sets LDIO1 to LDI04 as common 24—V
signals.

e | DIO5, LDIO6, *LOT (emergency stop input)

%1_6'\7
LDIO5, LDI06, *LOT ——=——]
LRV —= o—=0

il

ov

+

*

The signals are tied to common 24 V.
e | DOO01 to LDOO08

]pcMLD

| +
LDOOL1 to LDOOY H < ) 24 VDC

*

Connect the common voltage line of the source driver to DCMLD.
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3.754
Signals

General—-purpose input
signals LDIO1 to LDIO6

Common selection
signal for
general-purpose input
signal COMLD

General-purpose output
signals LDOO1 to LDOO08

Loader overtravel signal
*LOT

Classification

Function

Classification
Function

Classification
Function

Classification

Function

: 24—V input

The common voltage for LDIO1 to LDI04 can be set
to 24 V or 0 V. LDIO5 and LDI06 are tied to common
24 V.

: The six input signals are used to interface the hand

open/close confirmation signal for the hand at the end
of the loader arm, as well as other signals. These
input signals can be used for any purposes required
by the loader mechanical unit.

When an incremental pulse coder is used and when
zero point return is necessary, LDIO1 to LDIO4 are

used as deceleration signals *DEC1 to *DEC4. The

loader control CNC references the signals directly.

When zero point return is not necessary, the PMC can
use these signals for any purposes.

: Common selection
: When COMLD is connected to 0V, LDIO1 to LDIO4

become common 24-V input signals. When
COMLD is connected to +24 V, LDIO1 to LDIO4
become common 0-V input signals. The signal
polarity changes accordingly. When LDIO1 to LDIO4
are used as common 24—V signals, a closed contact
makes the signals go to logical 1. When the signals
are used as common 0-V signals, a closed contact
makes the signals go logical 0.

. 24~V source output, 24-V/200—-mA load
: These eight output signals are provided to open and

close the hand at the end of the loader arm as well as
to control air blow and other operations. The signals
can be used as necessary.

: 24~V input for emergency stop, tied to common 24

\Y,

: The emergency stop input signal is provided to stop

the loader in an emergency, for example, when loader
overtravel is detected (by the hardware) or if the hand
fractures. The signal is connected to contact B. In the
normal state, 24 V should be supplied. As a DI signal,
*LOT is held to 1 in the normal state.

When the signal goes off (open contact), the DI goes
to O, turning off the *EMGL1 signal of connector
CNPW. The externally mounted emergency stop
control relay goes off, shutting down the servo MCC.
This state continues while *LOT is off. The OTR
signal is provided to temporarily release this state.
See also Section 3.7.7, "Connecting an Emergency
Stop System.”
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General—purpose input
signals for workpiece
feeder FDIO1 to FDIO8

Common selection
signal for
general-purpose input
signals for workpiece
feeder COMWF

General—purpose output
signals for workpiece
feeder FDOO1 to FDOO08

Classification
Function

Classification
Function

Classification
Function

. 24—V input, set to common 24 V or 0 V
: These eightinput signals are provided as an interface

with a workpiece feeder. The signals can be used for
any purpose related to the mechanical unit. When the
skip function is used, however, FDIO8 is used as a
skip signal. When the skip function is not used,
FDIO8 can also be used for any purpose. The signals
are connected in parallel to another connector
CNWF.

: Common selection
: When COMWE is connected to 0 V, FDIO1 to FDIO8

become common 24-V input signals. When
COMWE is connected to +24 V, FDIO1 to FDIO8
become common 0-V input signals. The signal
polarity changes accordingly. When FDIO1 to FDIO8
are used as common 24-V signals, a closed contact
makes the signals go to logical 1. When the signals
are used as common 0-V signals, a closed contact
makes the signals go to logical 0.

This signal is connected in parallel to another
connector CNWF.

. 24~V source output, 24-V/200-mA load
: These eight output signals are provided as an

interface with a workpiece feeder. The signals can be
used for any purpose related to the mechanical unit.
The signals are connected in parallel to another
connector CNWF.

3.7.6
Connecting a
Workpiece Feeder

3.7.6.1 Eight input signals and eight output signals can be used to control a
Outline workpiece feeder.
DI = 8 points (general-purpose 24—V input)
DO = 8 points (general-purpose 24—V source output)
The signals are provided to make the workpiece feeder go forward or
backward.
3.7.6.2 Connector pin layout on the loader 1/0 board side
Connector CRM1 (MR50—pin, female) See Section 3.7.5.2.

CNWF (MR20—pin, female)
(Both connectors have identical signal pins. Use a suitable connector.)
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1| FDIO1 14| FDOO1
8 | FDIO7
2 | FDIO2 15| FDOO02
9 | FDIO8
3| FDIO3 16| FDOO3
10 | COMWF
4 | FDIO4 17| FDOO04
11 | DCMWF
5 | FDIO5 18| FDOO05
12 | FDOO6
6 | FDIO6 19| FDOO7
13 oV
7 +24V 20| FDOOS8
3.7.6.3
Connection e FDIO1 to FDIO8
lCOMWF
FDIOL to FDIO8 |_JT:| ov
© 'W‘ > o/o +
24 VDC
oV

*  COMWEF is a common setting pin. When COMWEF is connected to
0V, FDIO1 to FDIO8 become common 24—V signals. When COMWF
is connected to 24 V, FDIO1 to FDIO8 become common 0-V signals.
The connection shown above sets FDIO1 to FDIO8 as common 24—V
signals.

e FDOO1 to FDOO08

1 pcmMwE

| +
FDOO1 to FDO08 H < 24 VDC

*  Connect the common voltage line of the source driver to DCMWF.
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3.76.4
Signals

General—purpose input Classification
signals LDIO1 to LDIO6

Function
Common selection Classification
signal for Function
general—-purpose input
signals COMLD
General—purpose output Classification
signals LDOO1 to LDOO08 Function
Loader overtravel signal Classification
*LOT

Function
General—purpose input Classification
signals for workpiece Function

feeder FDIO1 to FDIO8

: 24—V input

The common voltage for LDIO1 to LDI04 can be set
to 24V or 0 V. LDIO5 and LDIO6 are tied to common
24 V.

. The six input signals are provided to interface a hand

open/close confirmation signal for the hand at the end
of the loader arm, as well as other signals. These
signals can be used for any purposes required by the
loader mechanical unit.

When an incremental pulse coder is used and when
zero point return is necessary, LDIO1 to LDIO4 are
used as deceleration signals *DECL1 to *DECA4. The
loader control CNC references the signals directly.
When zero point return is not necessary, the PMC can
use these signals for any purpose.

: Common selection
: When COMLD is connected to O V, LDIO1 to LDIO4

become common 24-V input signals. When
COMLD is connected to +24 V, LDIO1 to LDIO4
become common 0-V input signals. The signal
polarity also changes accordingly. When LDIO1 to
LDIO4 are used as common 24—V signals, a closed
contact makes the signals go to logical 1. When the
signals are used as common 0-V signals, a closed
contact makes the signals go to logical 0.

. 24—V source output, 24-V/200—mA load
. These eight output signals are provided to open and

close the hand at the end of the loader arm as well as
to control air blow and other operations. The signals
can be used as necessary.

: 24—V input for emergency stop, tied to common 24

\Y,

: The emergency stop input signal is provided to stop

the loader in an emergency, for example, when loader
overtravel is detected (by the hardware) or if the hand
fractures. The signal is connected to contact B. In the
normal state, 24 V should be supplied. As a DI signal,
*LOT is held to 1 in the normal state.

When the signal goes off (open contact), the DI goes
to 0, turning off the *EMGL1 signal of connector
CNPW. The externally mounted emergency stop
control relay goes off, shutting down the servo MCC.
This state continues while *LOT is off. The OTR
signal is provided to temporarily release this state.
See also Section 3.7.7, "Connecting an Emergency
Stop System.”

: 24-V input, set to common 24V or 0 V
: These eight input signals are provided as an interface

with a workpiece feeder. The signals can be used for
any purpose related to the mechanical unit. When the
skip function is used, however, FDIO8 is used as a
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Common selection
signal for
general-purpose input
signals for workpiece
feeder COMWF

General—-purpose output
signals for workpiece
feeder FDOO1 to FDOO08

skip signal. When the skip function is not used,
FDIO8 can also be used for any purpose. The signals
are connected in parallel to another connector

CNWF.
Classification : Common selection
Function : When COMWEF is connected to 0 V, FDIO1 to FDIO8

become common 24-V input signals. When
COMWE  is connected to +24 V, FDIO1 to FDIO8
become common 0-V input signals. The signal
polarity changes accordingly. When FDIO1 to FDIO8
are used as common 24—V signals, a closed contact
makes the signals go to logical 1. When they are used
as common 0-V signals, a closed contact makes the
signals go to logical O.
These signals are connected in parallel to another
connector CNWF.

Classification : 24—V source output, 24—V/200—-mA load

Function . These eight output signals are provided as an
interface with a workpiece feeder. The signals can be
used for any purpose related to the mechanical unit.
The signals are connected in parallel to another
connector CNWF.

3.7.7
Connecting an
Emergency Stop
System
3.7.7.1 The emergency stop control circuit of the loader I/O board is based on the
Outline emergency stop control circuit on the loader control board of the Series
16/18-MODEL A/B/C.
For details of the emergency stop control circuit, see also Section 2.6.
3.7.7.2 Connector pin layout on the loader 1/0 board side
Connector ® Emergency stop control circuit interface C

NPW (AMP D-3400, 12 pins, male)

1D 2D 3D
1C 2C 3C
*EMG1 *EMG2
1B 2B 3B
1A 2A 3A
BKIN+
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® Brake drive output interface

CNBK (AMP D-3400, 12 pins, male)

1D 2D 3D

1C 2C 3C

1B 2B 3B

1A 2A 3A
BKOUT1+
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3.7.7.3 The figure below shows a sample connection of an emergency stop
Sample Connection of system using the loader I/O board.

Emergency Stop

System

Loader I/O board

In the loader
CRM1 +24v
+24V
Overtravel imit When overtravel is not detected, -
switch +24 V and *LOT are connected. Receiver
*LOT g
* LOT input

|° OTR output
Loader operator’s panel

CNTP

*|
TR ESPTP1

Emergency stop button When the loader operator’s panel is not
necessary, *ESPTP1 and *ESPTP2 are Receiver

connected. *ESPTP2 S Il: EMG1 input

External emergency stop

jumpered when not in use ov
LIfrr]r;tergency stop co(nél;:)allm le)(] p ) > When BRAKE
P BKIN+ T output is 1, BKINY
and BKOUT1+
are connected.
*EMG1
24-V relay RY1 (servo amplifier MCC Driver [——
control) *EMG2
1 v
CNBK_|
BKOUT1+
24—V relay RY2 (brake control)
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3.7.8 The table below indicates I/O addresses when this board is addressed X0
I/O Address Table and Y0.
Input signals
Address 7 6 5 4 3 2 1 0
|xoooo| “EMGL | *LOT \ LDIO6 \ LDIOS \ LDI04 \ LDIO3 \ LDIO2 \ LDIO1 |

X o N I R N D R

|x0002 | | SKIP \ FDIO7 \ FDIO6 \ FDIOS \ FDIO4 \ FDIO3 \ FDIO2 \ FDIO1 |

ooos )| [ | [ | [ | [ |

| X0004 | | TDIO8 \ TDIO7 \ TDIO6 \ TDIOS \ TDIO4 \ TDIO3 \ TDIO2 \ TDIO1 |

[ x0005 | | | | | | | | | |
Output signals
Address 7 6 5 4 3 2 1 0

| Y0000 | | LDOO08 \ LDO07 \ LDO06 \ LDOO5 \ LDO04 \ LDOO3 \ LDO02 \ LD001|

| Y0001 | | FDOO8 \ FDOO7 \ FDOO06 \ FDOO5 \ FDOO4‘ FDOO3 \ FDOOZ‘ FDOOl|

| voooz | | | | | | Tcom4 | Tcoms | Tcomz| Tcomt |
| vooos | | oTR | | TDO06 | TDOOS | TDOO4 | TDOO3 | TDOO2 | TDOO1 |
[ Yoood | | | | | | | | | BRAKE]
[ooos | | [ [ [ [ [ [ [ |
3.7.9
Installation
3.7.9.1 As shown below, an attachment for installation perpendicular to the board
Installation is provided. This attachment can be mounted on a DIN Rail or other flat
board.
0
150
2—@4
(Used when directly mounted on
a board)

\ 0 3
olo

E 24-VDC input: : CP11
0
0 I/O LINK : JD1B
2-M3

(Used when mounted on a DIN I/0 LINK : JD1A
Rail) 18
0 Brake control : CNBK
ESP control : CNPW
L0
(Below) Workpiece feeder control : CNWH
) (Above) Teach pendant control : CNTP
0

Loader control : CRM1 —
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3.7.9.2
Installation space and
mounting holes

The figure below shows the installation space and mounting holes for
direct mounting on a board. For direct mounting on a board, the attached
metal fixture for the DIN Rail is not used.

50

N

85 | —2-M3

40

3.7.9.3
Mounting on a DIN rail

Use a DIN Rail that is 35 mm wide and 7.5 mm high.

Remove the metal fixture for the DIN Rail, together with the fixing
screws, from the attachment. Hook the lower claw of the attachment on
the DIN rail. Raise the attachment a little until the upper claw hooks onto
the DIN Rail. Then, lower the attachment and check that the upper and
lower claws hook onto the DIN rail correctly. Re—-mount the DIN Rail
metal fixture on the attachment and secure it with the screws.

3.7.10
Other Notes

e QOutput signal alarm
detection

® Behavior of the output
signal when a system
alarm is issued

The source output driver used for the loader I/O board has functions for
detecting load overcurrent and the temperature of the driver itself. When
the load current increases excessively because of wire grounding or
overheating of the driver, for example, the protection circuit of each driver
(eight output points) functions and holds the output off until the cause is
removed.

To determine which driver has detected the abnormal status, check the
LED display on the loader 1/0O board. Once turned on, the LED display
remains on until the power is turned off.

Signal name Address LED to be checked
LDO01-08 Y0.0-Y0.7 LED3
FDOO01-08 Y1.0-Y1.7 LED2
TCOM1-4 Y2.0-Y2.3 LED1

*  The table indicates addresses, assuming that the loader I/O board is
addressed X0 and YO.

When a system alarm is issued in the CNC using the loader I/O board or
when an 1/0O link communication alarm is issued, all output signals on the
loader I/O board, including brake drive output, are turned off. When the
CNC or loader I/0 board is turned off, all output signals are turned off,
too.
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4.1

MDI KEY OPERATION

FOR LOADER
CONTROL

4.1.1
Screen Switching

Switching between the NC screen and loader screen

<SHIFT> + <HELP>

Each time this operation is performed, the display switches between the NC screen
and loader screen. Note, however, that this operation is possible only when the DI
signal LCBS (G251.1) on the NC is set to 0.

4.1.2
Power—on

Memory all-clear at power—on

<DELETE> + <RESET>

<CAN> + <2>
<CAN> + <5>

Clears all the memory areas of the NC (both the main and sub sides when the dual
NC is used) and the loader.

Clears all the memory areas of the sub side of the dual NC.
Clears all the memory areas of the loader.

Clearing parameters/offsets at power—on (parameters only for the loader)

<RESET> + <1>
<RESET> + <2>
<RESET> + <5>

Clears the parameters/offsets for the NC (main side when the dual NC is used).
Clears the parameters/offsets for the sub side of the dual NC.
Clears the parameters for the loader.

Clearing programs at power—on

<DELETE> + <1>
<DELETE> + <2>
<DELETE> + <5>

Clears the programs for the NC (main side when the dual NC is used).
Clears the programs for the sub side of the dual NC.
Clears the programs for the loader.

Clearing the RAM module of a PMC at power—on

<X> + <0> Clears the RAM module of the NC PMC.
<X> + <5> Clears the RAM module of the loader PMC.
NOTE
These memory clear operations do not clear macro RAM.
Instead, RAM is cleared when macro programs are
transferred by the P—code loader. The loader control option
for the Series 16/18—MODEL B/C and Series 21TB, Series
16i/18i/21i clears macro RAM unconditionally at power—on.
Resetting the software overtravel alarm at power—on
<CAN> + <P> Resets the software overtravel alarm on the NC.
<CAN> + <L> Resets the software overtravel alarm on the loader.
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Activating the P—code loader (For Series 16/18, Series 16i/18i/21i)

<CAN> + <PROG>

Activates the P—code loader.

Starting the boot system for the Series 16/18-MODEL B/C and Series 21TB, Series 16i/18i/21i

Rightmost two soft keys

[ ] + [=]

Starts the boot system for the Series 16/18—-MODEL B/C and Series 21.

NOTE
The Series 21 does not support the P—code loader function.
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4.2
STARTING THE
LOADER CONTROL

4.2.1

Boot System for
Series
16/18—-MODEL B/C
and Series 21-TB,
Series
16i/18i/21i—-MODEL
A

® Memory card interface
and flash ROM on the
LCB board

The boot system load the CNC system software (flash RADIRAM),
then start it so that software can be executed.

For details of the functions and operation of the boot system, refer to the
corresponding CNC maintenance manual.

FANUC Series 16/18/160/180-MODEL B MAINTENANCE

FANUC Series 16/18/160/180-MODEL C MAINTENANCE

°

MANUAL B-62445E
°

MANUAL B-62755EN
°

FANUC Series 1#18i/16G0/180—-MODEL A MAINTENANCE
MANUAL B-63005EN

FANUC Series 21/210 MAINTENANCE MANUAL B—62705EN

FANUC Series 2i1210-MODEL A MAINTENANCE MANUAL
B—63085EN

(1) Memory card interface

The Series 16/18-B/C and Series 21-TB have a memory card
interface on their LCB (loader control) boards. The boot system,
however, uses only the interface on the main board.

The memory card interface on the LCB board is used only for a PMC
ladder editing card. Insert the ladder editing card before power—up.

For ladder editing, refer to "FANUC PMC LADDER
PROGRAMMING MANUAL (B-61863E).”
(2) Flash ROM

Inthe Series 16/18, the flash ROM on the LCB board should store just
a P-CODE macro file for loader control. Store a ladder file in the flash
ROM on the main board.

The table below lists the loader control files and their storage
locations.

File type Storage location

Loader PMC ladder program

Main flash ROM

Loader P-CODE macro file

LCB flash ROM

When using the Series 21, select a board on the Boot Slot
Configuration screen. When handling (entering, deleting, etc) a main
file, select MAIN (main board). When handling a loader file, select
LCB (loader control board).

File type

Board selection

Main PMC ladder MAIN
Main P-CODE macro file MAIN
Loader PMC ladder LCB
Loader P—CODE macro file LCB

The Series 1i618i/21i has no flash ROM on its LCB board. Both a
loader PMC ladder program and P—-CODE macro file are stored in the
flash ROM on the motherboard.
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® File names in flash
memory

The boot system identifies a file in flash ROM by the first four characters
of the file name. When a file is read from a memory card while a file
having a file name starting with the same four characters exists, the
existing file is deleted, then the new file is read into the flash memory. The
table below lists the file names and corresponding contents. The file
names are subject to change without notice.

® Series 16/18-B/C, Series 1/&8i/21i

File name Contents File type
NC BASIC Basic
DG SERVO Servo
GRAPHIC Graphic System file
NCL] OPTN Option
PMC[J**** PMC control software, etc.
PCD **** P—CODE macro file/OMM
(Series 16/18-B/C)
PD1L **** P—CODE macro file/OMM
(Series 16i/18il21i) User file
CEXI*#** C executor
PMC - #*** Ladder software
PMC@**** Loader ladder software

A square [Q) represents a single numerical character. An asterisk (*)
represents a single alphabetical character.

For the name of the P-CODE macro file of the Seri¢d8&1i,
refer to "FAPT MACRO COMPILER PROGRAMMING
MANUAL (B—-66102).”

® Series 21-TB

® Backup file name

File name Contents File type
MAIN | NC BASIC Basic
DG SERVO | Servo System file
NC1 OPTN | Option y
PMCOBSC | PMC control
PCD *x** P—CODE macro file User file
PMC-RA PMC ladder
LCB LC BASIC Basic (for loader control) System file
PMCBBSC | PMC control (for loader control) Y
PCD #**x P—CODE macro file (for loader control) User file
PMC@RA | PMC ladder (for loader control)

An SRAM backup file on a memory card is given a name determined by
the size of the SRAM mounted on the CNC. When the size of the SRAM
is greater than or equal to 1 MB, multiple 512—-KB backup files are
created.

® Series 16/18-B/C

Number of
SRAM ies 1 2 3 4 5
size
256KB SRAM256A.FDB
0.5MB SRAMO_5A.FDB
1.0MB SRAM1_0A.FDB SRAM1_0B.FDB
1.5MB SRAM1_5A.FDB SRAM1_5B.FDB SRAM1_5C.FDB
2.5MB SRAM2_5A.FDB SRAM2_5B.FDB SRAM2_5C.FDB SRAM2_5D.FDB SRAM2_5E.FDB
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® Series 21-TB

SRAM size File name Remarks
MAIN | 256KB SRAM256K. XXX
Backup of SRAM on the main board
512KB SRAM512K. XXX
LCB 512KB SRAM_LCB. XXX Backup of SRAM on the LCB board

® Series 1&18i/21

Number of
SRAM files 1 2 3 4 5 6
size
256KB SRAM256A. FDB
0.5MB SRAMO_5A. FDB
1.0MB SRAM1_OA.FDB | SRAM1_OB. FDB
2.0MB SRAM2_0A.FDB | SRAM2_0B.FDB | SRAM2_0C.FDB | SRAM2_0D.FDB
3.0MB SRAM3_0A.FDB | SRAM3_0B. FDB | SRAM3_0C.FDB | SRAM3_0D.FDB | SRAM3_OE. FDB | SRAM3_OF. FDB

The Series 21has an SRAM of up to 0.5 MB.

When an LCB board or other non—main board is connected, the backup
file of the SRAM on the board is given the following file extension.

® Series 16/18-B/C

Board type Main OPT2 OPT3 LCB
Extension FDB OoP2 OP3 LCB

® Series 1&18i/21

Board type Main PMC-RE CAPII LCB
Extension FDB PMC CAP LCB
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4.2.2

Starting the NC and
Loader Control

1 Turn on the power.

2 Enter the parameters and ladder programs for the NC.
If bit 7 of parameter No. 8100 for the NC is set to 0 at this time, the NC cannot exit from reset processing. In
this case, set the servo parameters for loader control correctly, then turn the power off then back on again.
Then, the NC can exit from reset processing when the emergency stop is released on the loader.
When bit 7 of parameter No. 8100 is set to 1, the NC can exit from the reset processing, regardless of the
loader control parameters.

3 Switch to the loader control screen.
If the DI signal LCBS (G251.1) is being processed by an NC ladder program, set the signal to 1 to switch to
the loader control screen.
If the DI sighal LCBS (G251.1) is not being processed by an NC ladder program, press the <SHIFT> and
<HELP> keys at the same time to switch to the loader control screen.

4 Set the parameters.

(1) Parameter setting through the MDI
i) Establish MDI mode or the emergency stop state.

i) Set PARAMETER WRITE on the setting screen to 1 (ENABLE). At this time, alarm P/S 100 is dis-
played.

iii) Press the [SYSTEM] key to display the parameter screen.
iv) Position the cursor to each required parameter, then set the parameter.
v) Upon the completion of input for each parameter, set PARAMETER WRITE on the setting screen to 0.
vi) If alarm P/S 000 is issued, turn the power off then back on again.
(2) Parameter input through the RS-232C interface
i) Establish EDIT mode or the emergency stop state.

i) Set PARAMETER WRITE on the setting screen to 1 (ENABLE). At this time, alarm P/S 100 is dis-
played. In EDIT mode, however, PARAMETER WRITE cannot be setto 1. So, establish the emer-
gency stop state or MDI mode before attempting to set PARAMETER WRITE to 1.

iii) Press the [SYSTEM] key to display the parameter screen.

iv) To read the parameters through the RS-232C interface, press the [OPRT], [>], [READ], then [EXEC]
soft keys.

v) Upon the completion of parameter input, set PARAMETER WRITE on the setting screen to 0.
vi) If alarm P/S 000 is issued, turn the power off then back on again.
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5 Enter ladder programs.
(1) When ladder RAM operation is performed with the loader for the Series 16/18—-MODEL A
e Enter the ladder programs through the RS—232C interface, after first turning the power off then back
on again.
(2) When the loader for the Series 16/18—-MODEL B/C and Series 21 is used

® Enter the ladder programs from the memory card through the RS—-232C interface. Read the ladder
programs after switching to the loader screen, in the same way as for parameter input. For details of
the operation, refer to the descriptions of write, read, and check (I/O) for sequence programs and PMC
parameter data in the ladder language programming manual.

6 When macro executor RAM operation is performed with the loader for the Series 16/18—-MODEL A

i) Insertthe RAM module into the slot marked MACRO on the loader control board.

i) Hold down both the <CAN> and <PROG> keys, and turn on the power.

iii) The P—code loader tool post selection screen appears. Press <5>.

iv) After preparation for loading has been completed, press <1>. This sets the receive ready state.
v) Send the macro programs from the P—-G or personal computer.

vi) After macro program transfer has been completed and a message displayed, press <1> to return to
the menu screen of iii) above.

vii) Press <0> to start the NC and loader.

When macro executor operation is performed using the loader for the Series 16/18—-MODEL B/C, Series
16i/18i/21i

i) Hold down both the <CAN> and <PROG> keys and turn on the power.
ii) The P—code loader tool post selection screen appears. Press <5>.

iii) After preparation for loading has been completed, press <1>. This establishes the receive ready
state.

iv) Send the macro programs from the P—G or personal computer.

v) After macro program transfer has been completed, press <1> to write to the flash ROM, or press
<CAN> to abandon writing to the flash ROM.

vi) After flash ROM write has been completed and a message displayed, press <1>.
vii) The user can return to the tool post selection screen of ii) above by pressing <CAN> in v) or <1> in vi).
viii) To start the NC and loader, press <0> on the tool post selection screen.

When macro executor operation is performed using the loader for the Series 21TB

For the Series 21TB, the memory card interface is used to load a P-code macro program. Load a P—code
macro program from the memory card into flash memory, as explained in Subsec. 3.2.1.

The Series 21 does not support the use of the RS—232C interface to load a P-CODE macro program.

NOTE

1 Before the macro executor can be used with the loader, the
macro executor option must be selected for the loader. For
RAM operation, the RS—232C option is required.

2 The RS-232C parameter, set for the NC (main side when
the dual-system option is used), is used.
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4.2.3
When Loader Control
is Added

1 Hold down both the <CAN> and <5> keys, and turn on the power.

All loader memory areas are cleared. (The NC memory is not affected.)

At this time, the symptom described in 2 of Section 3.2.2 arises.

To check that the NC starts, set bit 7 of parameter No. 8100 to 1, then turn the power off then back on.

2 The subsequent operations are the same as in 3 through 6 of Section 3.2.2.

[Explanation]

e \Why memory must be cleared:
When the memory power is not turned on, the states of the
bits are undefined. If RAM is read in such a state, there is
very high probability that a RAM parity alarm will be issued.
(If an NC parity error occurs, an alarm between No. 910 and
No. 919 is issued. If a loader parity error occurs, alarm No.
972 is issued.)

® \When the macro executor RAM must be inserted into the
loader control board (with the loader for the Series
16/18—-MODEL A only)
The RAM board for macro executor debugging is not
cleared by turning on the power. So, a RAM parity error may
occur if the RAM board is not cleared. However, macro RAM
is cleared by activating the P—code loader. This means that
the RAM board can be inserted at any time after the RAM
is cleared at power—on and or at macro RAM clear using the
P—code loader.
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4.2.4
Special Parameters to
be Set

Bit 7 of parameter
No. 8100

Bit 3 of parameter
No. 3003

Bit 4 of parameter
No. 3402

Bit 5 of parameter
No. 3004

Parameter No. 8710
(This parameter needs to
be set only when version
B251-01 of the Series
16/18—MODEL A loader
control is being used.)

For loader control, the following parameters must always be set as
described below.

When bit 7 of parameter No. 8100 is set to 0, servo motor activation is
simultaneously started for all axes after activation of all servo motors on
the NC and loader sides has become possible. So, if the emergency stop
state is set, or a servo alarm is issued on a loader control axis because of
incorrect servo parameter setting, for example, the NC holds reset
processing. That is, the NC cannot exit from reset processing until
activation on the loader control side has become possible.

When bit 7 of parameter No. 8100 is set to 1, synchronous activation is
not performed, activation instead being started independently. So, the NC
need not hold reset processing.

So, when the loader is to be started after the NC has successfully started,
set bit 7 of parameter No. 8100 to 1 for both the NC and loader. If this
bit is set to 0, the NC does not exit from reset processing after power—on
until the emergency stop state is released and provided no servo alarms
are issued for any axis.

In cases where the NC and loader share a two—axis amplifier so that the
NC uses one axis and the loader uses the other, however, always set this
bit to 0.

Set bit 3 of parameter No. 3003 to 1. Otherwise, movement along any axis
may not be possible.

Set bit 4 of parameter No. 3402 to 1. Otherwise, cutting feed may not be
performed normally.

This bit is used to ignore hardware overtravel.

When the overtravel limit signals (G110, G112) are not used, and bit 5 of
parameter No. 3004 is set to 1, overtravel alarms 506 and 507 are not
issued.

Specify 768 in this parameter.

If this parameter is not set, and version B251-01 is being used, alarm 972
may be issued when a large ladder program is executed.

This parameter need not be set when later versions are being used.
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4.3
PROGRAMMING

4.3.1
G Codes

The table below lists the G codes that can be used with the loader control
option. When the G code column and group column are divided into two,

the left—=hand column indicates the G codes for the T series, while the
right—hand column indicates those for the M series.

G code Group Function
GO0 Positioning (Rapid traverse)
G01 o1 Linear interpolation (Cutting feed)
G02 Circular interpolation CW
GO03 Circular interpolation CCW
G04 Dwell
G10 00 Data setting
G11 Parameter input mode cancel
G17 XpYp plane selection
G18 16 02 ZpXp plane selection
G19 YpZp plane selection
G20 Inch data input
G21 06 Metric data input
G22 Stored stroke limit function on
G23 X ) Stored stroke limit function off
G27 Reference position return check
G28 Return to reference position
G30 2nd, 3rd, 4th reference position return
G31 00 Skip function
G50 G92 Coordinate system setting
G52 Local coordinate system setting
G53 Machine coordinate system selection
G54 Workpiece coordinate system 1 selection
G55 Workpiece coordinate system 2 selection
G56 1 Workpiece coordinate system 3 selection
G57 Workpiece coordinate system 4 selection
G58 Workpiece coordinate system 5 selection
G59 Workpiece coordinate system 6 selection
G65 00 Macro calling
G66 Macro modal calling
G67 12 Cancel of macro modal calling
G90 Absolute input
G911 03 Incremental input
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4.4
LOADER CONTROL
FUNCTIONS

441
Multipath Wait
Function with M Code

(T Series Only)
® Qverview 1) Two—path wait function
When an M code is specified for the NC and loader control of the
FANUC Series 16—-TA, 16-TB, 18-TA, or 21-TB a two—path wait
can be executed.
® \When a waiting M code is specified in the programs for the NC and
loader, either can wait for the other in the specified block.
® The M code must be specified in a single block as shown below:
M m;
m: Waiting M code number
2) Three—path wait function (for the Series 16/18)
A system featuring a two—path (TT) NC and loader control can use
a three—path wait function.
The range of three—path waiting M codes is specified in the main and
loader parameters (parameters 8110 and 8111) in the same way as the
range of two—path waiting M codes is specified.
® A wait pattern is specified after address P in the same block as the
waiting M code. Address P is used to distinguish a three—path wait
from a two—path wait.
® The M code must be specified in a single block, as shown below:
Mm Pp;
m: Waiting M code number
p : Number specifying a wait pattern
® Table 3.4.1 lists address—P values and their meanings:
Table 3.4.1
Meaning
Address P Wait pattern (Not used) | Loader SUB MAIN
Bits 7 to 3 Bit 2 Bit 1 Bit 0
P3 MAIN-SUB wait 00000 0 1 1
P5 MAIN-loader wait 00000 1 0 1
P6 SUB—loader wait 00000 1 1 0
P7 MAIN-SUB-loader wait 00000 1 1 1
Examples When the wait ignore signal (G1063.7) of tool post 2 is setto 1 and M101

to M103 are specified as waiting M codes
Parameter setting : Parameter 8110 = 101
Parameter 8111 = 103
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Program for tool post 1

00100;
G50X  Z

GO0X Z TO0101;
$1000 MO3;

M101 P3; 1

GO1X Z F

M102 P7; 2

M103 P7; 3

Program for tool post 2 Loader program

00200; 00300;

G50X  Z GOOX Z ;

GO0OX  Z T0202; M102 P7; 2
S2000M03; | oo
M101P3; 1

GOLX Z F

. <<Wait (M102)>> |

M102 P7; 2 : :
M103 P7; 3 ; ;
GO1X Z F

. GOOX Z

. M103 P7; 3

. GOOX Z F

1 M101 P3; (wait between tool posts 1 and 2)

If the wait ignore signal of tool post 2 was set to 0, tool posts 1 and 2
would wait for each other. In this example, however, the wait ignore

signal of tool post 2 is setto 1. When executing the waiting M code,

tool posts 1 and 2 immediately assume that the wait has been
completed and execute the next instruction.

Tool posts 1 and 2 do not wait for each other.

M102 P7; (Wait by tool post 1, tool post 2, and loader)

In this example, the loader waits until the processing being performed
by tool posts 1 and 2 terminates.

Because the wait ignore signal of tool post 2 is set to 1, the loader waits
until the processing of tool post 1 ends, then executes the next
instruction.

M103 P7; (Wait by tool post 1, tool post 2, and loader)

In this example, tool posts 1 and 2 wait until the processing being
performed by the loader terminates.

Because the wait ignore signal is setto 1, tool post 2 does not wait until
the loader processing terminates, instead proceeding to the next step.
Tool post 1 waits for the loader.
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® Signals

Two—path wait ignore signal
NOWT <GO063, bit 1>

[Classification]  Input signal

[Function] Specifies whether to execute a two—path wait with an
M code.
[Operation] 0: A two—path wait with an M code is executed.

1. Atwo—path wait with an M code is not executed.
Three—path wait ignore signal
NMWT <G063, bit 7>

[Classification]  Input signal
[Function] A three—path waiting M code can be ignored.

[Operation] 0: A three—path waiting M code is valid. The tool
post or loader of another path will wait for the tool
post or loader of this path.

1: Athree—path waiting M code is invalid. When the
waiting M code is executed, it is assumed that the
wait has been completed. Therefore, the tool post
or loader of another path will not wait for the tool
post or loader of this path.

® \When a program including a multipath waiting M
code is executed automatically, this signal is used
to stop a tool post or loader while automatic
operation is being performed by the other tool
post or loader. The wait ignore signal for the tool
post or loader to be stopped must be set to 1.

Waiting signal (for both two—path and three—path waits)
WATO <F063, bit 6>

[Classification]  Output signal
[Classification]  Output signal

[Function] Reports that an M code of a tool post is being
awaited.

[Output conditions] The signal is set to 0 when
® A tool post is not being awaited.
The signal is set to 1 while
® A tool post is being awaited, that is, for the
period between a waiting M code being
specified and the M code being specified on
the other path.

1 Wait ignore signal

MAIN

#7 #6 #5 #4 #3 #2 # #0
| G0063 | | NMWT \ \ \ \ \ \ NOWT \ |
SUB

#7 #6 #5 #4 #3 #2 #1 #0

[owoss|fwwwr| | [ | [ | [ |
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® Parameters

Loader control

#7 #6 #5 #4 #3 #2 #1 #0
| Gooss | | NMwT | | | | | | | |
NOWT : Two—path wait ignore signal
NMWT : Three—path wait ignore signal
2 Waiting signal
MAIN, loader control
#7 #6 #5 #4 #3 #2 #1 #0
| Fooes | | | WATO | | | | | | |
SUB
#7 #6 #5 #4 #3 #2 #1 #0
| Fioes | | | waTo | | | | | | |
WATO : Waiting signal (for both two—path and three—path
waits)
3 Miscellaneous function code signal
MAIN, loader control
#7 #6 #5 #4 #3 #2 #1 #0
|F0010| | MO7 \ MO6 \ MO5 \ MO04 \ MO03 \ MO02 \ MO1 \ MO0 |
|F0011| | M15 \ M14 \ M13 \ M12 \ M11 \ M10 \ M9 \ M8 |
[Foow2 | | m23 | w22 | m21 [ m20 | w19 | mis | w17 | w16 |
|F0013| | M31 \ M30 \ M29 \ M28 \ M27 \ M26 \ M25 \ M24 |
SUB
#7 #6 #5 #4 #3 #2 #1 #0
|F1010| | MO7 \ MO06 \ MO5 \ MO04 \ MO3 \ MO02 \ MO1 \ MO0 |
|F1011| | M15 \ M14 \ M13 \ M12 \ M11 \ M10 \ M9 \ M8 |
|F1012| | M23 \ M22 \ M21 \ M20 \ M19 \ M18 \ M17 \ M16 |
|F1013| | M31 \ M30 \ M29 \ M28 \ M27 \ M26 \ M25 \ M24 |
MOO TO M31 : M code signal
#7 #6 #5 #4 #3 #2 #1 #0
| 8101 | | | | | | | | | mws |
[Data type] : Bit
MWB A waiting M code is:

0: Buffered.
1: Not buffered.
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NOTE
An M code not to be buffered as specified in parameters
3411 to 3420 is not buffered, irrespective of the MWB

setting.
| 8110 | | Waiting M code range (minimum value)
[Data type] : 2 words

[Valid data range]: 0 and 100 to 99999999
This parameter specifies the minimum value of the waiting M code.

The waiting M code range is specified using parameter 8110 (minimum
value) and parameter 8111 (maximum value).

(parameter 8110% (waiting M code)< (parameter 8111)

NOTE
A value of 0 indicates that the waiting M code is not used.

| 8111 | | Waiting M code range (maximum value) |

[Data type] : 2 words
[Valid data range]: 0 and 100 to 99999999

This parameter specifies the maximum value of the waiting M code.

® Alarms and messages

No. Message Description
160 MISMATCH WAITING In a two—path wait
M-CODE (1) The NC and loader programs

specify different M codes.
In a three—path wait

(1) The commands have identical P
values but different M codes.

(2) The commands have identical
M codes but different P values.

(3) Both two—path and three—path
wait are simultaneously speci

fied.
161 ILLEGAL P OF WAITING (1) The address P value is nega
M—-CODE tive, 1, 2, 4, or a value greater
than 8.

(2) The specified P value conflicts
with the system configuration.

An alarm causes a single—block stop to occur, causing the path to enter the
automatic operation stop state. Meanwhile, the other path or paths stop
immediately and enter the automatic operation stop state.
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CAUTION

1 In a system featuring two—path NC (TT) and loader control,
a two—path waiting M code functions as a waiting M code for
tool posts 1 and 2.

If a waiting M code is included in a loader program, it is
processed as a general M code.

2 The two—path waiting M code differs from other M codes in
that the code signal and strobe signal are not output.

3 The three—path waiting M code differs from the two—path
waiting M code in that the code signal is output. However,
the strobe signal is not output and FIN processing is
unnecessary.

NOTE
If the settings made for the CNC and loader are different, a
correct wait cannot be performed. While one waits foran M
code, the other processes the M code as a general M code.

4.4.2 When the playback option is selected, T®ACH IN JOG mode and
Creating TEACH INHANDLE mode are added. In these modes, a machine position
P | along theX, z, andY axes obtained by manual operation is stored in
rograms In memory as a program position to create a program.
Teach In Mode The words other thax, z, andyY, which includeO, N, G, R, F,C, M, S,
T, P, Q, andEOB, can be stored in memory in the same way &Dim
mode.

Procedure for Creating Programs in TEACH IN Mode

The procedure described below can be used to store a machine position
along thex, z, andy axes.

1 Select theFEACH IN JOG mode oITEACH IN HANDLE mode.
2 Move the tool to the desired position with jog or handle.

3 Pres key to display the program screen. Search for or register

the number of a program to be edited and move the cursor to the
position where the machine position along each axis is to be
registered (inserted).

4 Keyin addres .

5 Press th key. Then a machine position along the X axis is
stored in memory.

(Example) X10.521 Absolute position (for mm input)
X10521 Data stored in memory
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Examples

6 Similarly, key in , then press th key. Then a machine
position along th& axis is stored in memory. Further, ke ,
then press th key. Then a machine position along Yhaxis is

stored in memory.
All coordinates stored using this method are absolute coordinates.

01234
N1 G50 X100000 2200000 ; X
N2 GO0 X14784 78736 ; A
N3 GO1 7103480 F300 ;

N4 MO2 P0 (100000,200000)

P1

(14784,8736
P2 (10000,103480)
»Z

4

Set the setting datBEQUENCE NO. to 1 (on). (The incremental
value parameter (No. 3212) is assumed to be “1".)

Select theTEACH IN HANDLE mode.

Make positioning at positioR0 by the manual pulse generator.
Select the program screen.

Enter program number 01234 as follows:

[o](1](2](3][ 4]~

This operation registers program number 01234 in memory.
Next, press the following keys:

An EOB (;) is entered after program number O1234. Because no
number is specified after N, sequence numbers are automatically
inserted for NO and the first block (N1) is registered in memory.

Enter theP0 machine position for data of the first block as follows:

[6)(5] Lo for] [x] ] [ 2] o) [e] ]

This operation registers G50 X100000 Z200000 ; in memory. The
automatic sequence number insertion function registers N2 of the
second block in memory.

Position the tool a1 with the manual pulse generator.

Enter thé°1 machine position for data of the second block as follows:

@@

This operation registers GO0 X14784 Z8736; in memory. The
automatic sequence number insertion function registers N3 of the
third block in memory.
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10

11

Position the tool a®2 with the manual pulse generator.
Enter theP2 machine position for data of the third block as follows:

) DHEHEE R
o=

This operation registers GO1 2103480 F300; in memory.
The automatic sequence number insertion function registers N4 of the
fourth block in memory.

Register M02; in memory as follows:

() (0] [2) =) )]

N5 indicating the fifth block is stored in memory using the automatic
sequence number insertion function. Pres key to delete it.

This completes the registration of the sample program.

Explanations

® Checking contents of the
memory

® Registering a position
with compensation

(e (e )

The contents of memory can be checked im#®CH IN mode by using
the same procedure asibIT mode.

PROGRAM 01234 NO0004

(RELATIVE) (ABSOLUTE)
U —85.216 X 14.784
W -191.264 4 8.736

01234 ;

N1 G50 X100000 YO Z20000 ;
N2 GO0 X14784 78736 ;

N3 GO1 7103480 F300 ;

N4 MO2H

%

>_
THND

* Kk k% * k% * % %

14 :17: 27
] [ (OPRT) ]

J(

When a value is keyed in after keying in add , , or ,

then th = key is pressed, the value keyed in for a machine position

is added for registration. This operation is useful to correct a machine
position by key—in operation.

® Registering commands
other than position
commands

Commands to be entered before and after a machine position must be
entered before and after the machine position is registered, by using the
same operation as program editingeIT mode.
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4.4.3
Loader—NC
Communication
Signals

e Overview The loader control PMC and machine control PMC communicate via 96
or 192 signals.
An F address signal of the loader control PMC informs the contents of the
corresponding G address signal of the machine control PMC.
An F address signal of the machine control PMC indicates the contents
of the corresponding G address signal of the loader control PMC.
G0212 to G0219 F0212 to F0219
96 signals
G0252 to G0255| F0252 to F0255
F0212 to F0219 G0212 to G0219
96 signals
Machine F0252 to F0255 |«———> | G0252 to G0255 Loader
control control
PMC G1212 to G1219 F1212 to F1219 PMmC
96 signals
G1252 to G1255————>  |F1252 to F1255
F1212 to F1219 G1212 to G1219
96 signals
F1252to F1255 [<—— — — |G1252to G1255
® Signals Loader—NC communication signals

® Parameters

<F0212 to F0219, F0252 to F0255, F1212 to F1219, F1252 to F1255>

[Classification]  Output signal
[Function] Reports the contents of the corresponding G address
signal of the other PMC.
[Output conditions]
A bit is set to 0 when
® The corresponding bit of the G address of the
other PMC is 0.
A bitis set to 1 when
® The corresponding bit of the G address of the
other PMC is 1.

(Example) When bit 0 in G212 of the NC (machine) PMC is set
to 1, bit 0 in F212 of the loader PMC is also set to 1.
Data
No. #7 #6 #5 #4 #3 #2 #1 #0
[ 8102 | | | | | | | | | s19 |
[Data type] . Bit

S19 The loader and NC use:
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0: 96 communication signals (G/F0212 to G/F0219

and G/F0252 to G/F0255).

1: 192 communication signals.

NOTE

1 For this parameter setting to take effect, the power must be
turned off then back on.
2 Only the loader supports this parameter.

4.4.4
Loader Control
Selection Signal

® QOverview

e Explanation

® Parameter

® Alarm and message

When the loader control function is provided, a loader control selection
signal is added to the standard CNC—-PMC interface. The loader control
selection signal is similar to the HEAD signal of the 16—TTA or 18-TTA.
The signal switches the object of the CRT display or MDI operation
between the loader and NC.

Loader control selection signal (Only the NC (machine) supports this

signal.)

LCBS
<G0251, bit 1>
[Classification]

Input signal

[Function] Switches the object of CRT display or MDI operation
between the loader and NC.
[Operation] 0 : NC (machine) is subjected to the CRT display or
MDI operation.
1 : Loader control is subjected to the CRT display or
MDI operation.
No. #7 #6 #5 #4 #3 #2 #1 #0
(o] [T 1 [ T T Troes[ ]

This function has no related parameters.

This function has no related alarms.

NOTE

1 When LCBS is set to 1, the object of CRT display or MDI
operation can be switched to the loader or NC by holding
down <SHIFT> on the MDI panel and pressing <HELP>.

2 Only the NC (machine) PMC supports the loader control
selection signal (LCBS).
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! MAINTENANCE

— 121 —



5. MAINTENANCE

B—62443EN-2/03

5.1
LOADER CONTROL
BOARD LED
DISPLAY
511 LED display C : OFF,m: ON, The STATUS LEDs are green. The
LED Display Transition ALARM LEDs are red.)
at Power—up
No LED display NC status
1 |sTATUs OOOO |Power OFF
2 STATUS HHEHEE | Startup status immediately after power is turned or
CPU is not running
3 |STATUS [mEME |!Initializing RAM
4 STATUS EOEE githzware ID has been set, initialization of keys, ALL
5 STATUS COmm | Waiting for software initialization 1
6 STATUS HEECE | Waiting for software initialization 2, initializing
CMOS
7 STATUS [E[CIm | Initializing position coder
8 STATUS [mm | Waiting for digital servo system start up
9 STATUS MO | Startup has been completed and the system is now
in normal operation mode
51.2 LED display (0 : OFF,m: ON, The STATUS LEDs are green. The

LED Display When an
Error Occurs

ALARM LEDs are red.)

No LED display NC status
1 STATUS OmCOd Parity error of loader control occured
ALARM mROO
2 STATUS OmOO Servo alarm of loader control occured
ALARM [UH
3 STATUS [mECIC] Other than parity or servo alarms occured
ALARM OO
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5.2

LED DISPLAY ON
THE LOADER
CONTROL BOARD
OF THE SERIES
16i/18i/21i

521
Position of LEDs

j_ JINA

JD1A

_______ ALARM(Red) . _ _ _ ' _ _ _ _ _ _ STATUS(Green). _
lzlz|e 21 B|B|5|B|
! -t N w S = N w S |
5.2.2
LED Display Transition No. LED display Description
at Power-Up 1 [STATUS [OOO0O |Power—off status
2 |STATUS HEHEE |Immediately after power—up
3 |STATUS HHEHE[] |RAM initialized
4 [STATUS HE[IE | Software ID set, keys initialized
5 | STATUS HEECIC] | Waiting for completion of software initialization 1
6 |STATUS HE[JHEE |Waiting for completion of software initialization 2
7 | STATUS HEUCIE[C] | Position coder initialized, etc.
8 | STATUS [JEME[] [Waiting for digital servo initialization
9 [STATUS [OOCIM | Initialization completed (steady state)
WM :On [] :Off

— 123 —




5. MAINTENANCE

B—62443EN-2/03

5.2.3
LED Display When an
Error Occurs

LED Description
ALM1 SRAM parity error

ALM2 Servo alarm

ALM3 Other alarm

ALM4
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5.3
PC BOARD
CONFIGURATION

53.1
Series 16/18—-MODEL A
Loader Control Board

Drawing number : Al

6B—-2200-0960

Connector  Connector Use
LED name number
PMC ROM
BRAKE CNBK Brake output
N ESP CNPW Emergency stop
10-1 CNWF DI/DO for workpiece feeder
| TP CNTP DI/DO for loader operator’s panel
112 3] 4 5| 6
IOLINK JD1A Serial /0 LINK
A-OUT JA8 Servo waveform check output
EREREREREEE APCBAT JA4 Battery for APC
o [
AMP1 Jv1 Servo amplifier for 1st axis
AMP2 JVv2 Servo amplifier for 2nd axis
JINA AMP3 JV3 Servo amplifier for 3rd axis
7 8|19 |10 11 AMP4 Jv4 Servo amplifier for 4th axis
F-BUS
Back 10-2 CRM1 DI/DO for loader main body
plane
connector JF CRF1 1st to 4th pulse coder
SERVO ROM
No Name Code Function
1 ROM module A20B-2900-0290 to 0293 | ROM for macro
2 ROM module A20B-2900-0290 to 0292 | ROM for loader control system
3 SRAM module A20B-2900-0530 RAM for PMC-RAL1 debug
4 SRAM module A20B-2900-0530, —0531 | Part program strage and RAM for parameter
A20B-2900-0540, —-0541
5 PMC control module A20B-2900-0142, -0143 | PMC arithmetical control
6 CPU module A20B-2900-0930 CPU and peripheral circuit
7 System control module A20B-2900-0108 Clear, backup control, etc
8 Servo control module A20B-2901-0340 3rd, 4th axis digital servo control
9 Servo control module A20B-2901-0340 1st, 2nd axis digital servo control
10 | Servo interface module A20B-2901-0380 3rd, 4th axis servo interface
11 | Servo interface module A20B-2901-0380 1st, 2nd axis servo interface
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5.3.2

Series 16/18—-MODEL B
Loader Control Board
Based on the Main A
Specification

Drawing number : A16B—2202—-0560
Connector Connector Use

LED [t] name number
BRAKE CNBK Brake output
— — ESP CNPW Emergency stop
10-1 CNWF DI/DO for workpiece feeder
) ) TP CNTP DI/DO for loader operator’s panel
IOLINK JD1A Serial I/0 LINK
A-OUT JA8 Servo waveform check output
L L] APCBAT JA4 Battery for APC
[
AMP1 Jvi Servo amplifier for 1st axis
- AMP2 Jv2 Servo amplifier for 2nd axis
INA AMP3 JV3 Servo amplifier for 3rd axis
AMP4 Jv4 Servo amplifier for 4th axis
F-BUS
Back s34 10-2 CRM1 DI/DO for loader main body
plane
connector JF CRF1 1st to 4th pulse coder
No Name Code Function
1 FROM module A20B-2902-0082 FROM for macro
2 DRAM module A20B-2901-0940 to 0942 | DRAM for system
3 Servo control module A20B-2902-0060 to 0061 | 3rd, 4th axis digital servo control
4 Servo control module A20B-2902-0060 to 0061 | 1st, 2nd axis digital servo control
5 PMC module A20B-2900-0142 to 0143 | PMC arithmetic control
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5.3.3

Series 16/18—-MODEL B
Loader Control Board
Based on the Main B
Specification and
Series 21 Loader
Control Board

Drawing number : A16B—-2202-0880

Connector

JNA

F-BUS

Back S
plane
connector

LED name

BRAKE
ESP

L

10-1
TP

|

IOLINK
A-OUT

AMP1
AMP2
AMP3
AMP4

L

Connector
number

CNBK
CNPW

CNWF
CNTP

JD1A
JA8

JS1A
JS2A
JS3A
JS4A

CRM1

Use

Brake output
Emergency stop

DI/DO for workpiece feeder
DI/DO for loader operator’s panel

Serial I/0 LINK
Servo waveform check output

Servo amplifier for 1st axis
Servo amplifier for 2nd axis
Servo amplifier for 3rd axis
Servo amplifier for 4th axis

DI/DO for loader main body

® For the main B specification the Series 16/18—-MODEL B

No Name Code Function
1 FROM module A20B-2902-0082 FROM for macro

2 DRAM module A20B-2901-0940 to 0942 | DRAM for system

3 Servo control module A20B-2902-0060 to 0061 | 3rd, 4th axis digital servo control
4 Servo control module A20B-2902-0060 to 0061 | 1st, 2nd axis digital servo control
5 PMC module A20B-2900-0142 to 0143 | PMC arithmetic control

® [For the Series 21

No Name Code Function
1 FROM module Not used for the Series 21.

2 DRAM module A20B-2901-0942 DRAM for system

3 Servo control module A20B-2902-0290 3rd, 4th axis digital servo control
4 Servo control module A20B-2901-0290 1st, 2nd axis digital servo control
5 PMC module A20B-2900-0142 to 0143 | PMC arithmetic control
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534

Series 16/18-MODEL C
Loader Control Board

Drawing number : A16B—2203-0080

Connector  Connector Use
LED Q name number
| | BRAKE CNBK Brake output
- - ESP CNPW  Emergency stop
L
10-1 CNWF  DI/DO for workpiece feeder
J TP CNTP DI/DO for loader operator’s panel
R
| | IOLINK JD1A Serial I1/0 LINK
A-OUT JA8 Servo waveform check output
| |  AMP1 JS1A Servo amplifier for 1st axis
- AMP2 JS2A Servo amplifier for 2nd axis
JNA ‘ | AMP3 JS3A Servo amplifier for 3rd axis
| AMP4 JS4A Servo amplifier for 4th axis
F-BUS i
Back 314 10-2 CRM1  DI/DO for loader main body
plane
connector
No Name Code Function
FROM module A20B-2902-0082 FROM for macro
DRAM module A20B-2901-0940 to 0942 | DRAM for system

3 Servo control module

A20B-2902-0070,
A20B-2902-0061

3rd, 4th axis digital servo control

4 Servo control module

A20B-2902-0070,
A20B-2902-0061

1st, 2nd axis digital servo control

5 PMC module

A20B-2900-0142 to 0143

PMC arithmetic control
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5.4
CONFIGURATION OF
LOADER CONTROL
BOARD OF THE
SERIES 16i/18i/21i

e Code

Name Code

Loader control board A20B-8100-0190

® Connector location

j_ JNA

F—BUS backplane connector

CA54 JDIA
| = L/

Connector No. Use
CA54 Servo check
JD1A 1/0 link
® Card location
1 2
Axis control card CPU card
INA j_ || [ || ||
Connector sas .-C-_qu.‘?f:.t(.).r.._
E : : CRPT
: : DIMM module
Socket
P : (provided on the CPU
i card)
‘I'\_ E g DI Nenmaen
No. Name Code Function Remarks
1 Axis control card | A20B—-3300-0030 | Axis control Four axes
A20B-3300-0031 Two axes
2 CPU card A20B-3300-0070 | CNC control 486DX2
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A.1l This section lists parameters classified according to functions.
PARAMETERS For details of each parameter, refer to the following CNC parameter

manuals :
CLASSIFIED FANUC Series 16/18

ACCORDING TO PARAMETER MANUAL (B-61810E)

FUNCTIONS FANUC Series 16/18/160/180-MODEL B
PARAMETER MANUAL (B-62450E)

FANUC Series 16/18/160/180—-MODEL C
PARAMETER MANUAL (B-62760EN)

FANUC Series 21/210
PARAMETER MANUAL (B-62710EN)

FANUC Series 2i1210-MODEL A
PARAMETER MANUAL (B-63090EN)

Parameters related to the reader/punch interface (RS—-232C)
Parameters related to program editing
Parameter related to external data input/output
Parameters related to controlled axes
Parameters related to the increment system
Parameters related to the coordinate system
Parameters related to rotation axes

Parameters related to return to the reference position
Parameters related to manual operation (jog)

. Parameter related to cutting feed

. Parameters related to rapid traverse

. Parameters related to dry run

. Parameters related to acceleration/deceleration
. Parameters related to PMC axis control

. Parameters related to manual handle feed

. Parameters related to backlash

. Parameters related to in—position check

. Parameters related to interlock

. Parameters related to stroke limit

. Parameters related to the servo system

. Parameters related to the absolute pulse coder
. Parameters related to excessive errors

. Parameters related to the CRT/MDI

. Parameters related to display

. Parameters related to DI/DO signals

. Parameters related to clear and reset

. Parameters related to miscellaneous functions
. Parameter related to skip

. Parameters related to macros

. Parameters related to the position switch

. Parameter related to DI/DO on the loader control board
. Parameters related to multipath control

© 0Nk wWNPRE

W W WNDNDNDNDNNMNMNNDNNNNNNNRPRPRPRPPRPRPRPERPEPRPERERPREER
N P, O OO0 ~NO U DS WNPEFPEOOWOWNOO O M~MwDNEO
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Parameters related to the
reader/punch interface
(RS-232-C)

1)

2)

3)

4)

Parameters for all channels
Parameter 0000, bit O :
Selects the specifications for TV check.
Parameter 0000, bit 1 ;
Selects the specifications for data output in ISO code.
Parameter 0020 :
Selects an I/O channel.
Parameter 0100, bit 1 :

Selects the specifications for character counting for TV check
in the comment section.

Parameter 0100, bit 3 ;
Selects the specifications for EOB output in ISO code.
Parameter 0100, bit 7 :

Selects specifications such that an alarm is raised upon
finding a null character while reading EIA codes.

Parameters related to channel O
Parameter 0101, bit O :
Selects the length of the stop bit.
Parameter 0101, bit 3 :
Selects the specifications for data input in ASCII code.
Parameter 0101, bit 7 :

Selects specifications such that no feed code is output either
before or after data.

Parameter 0102 :
Code number of an I/O device
Parameter 0103 :
Baud rate
Parameters related to channel 1
Parameter 0111, bit O :
Selects the length of the stop bit.
Parameter 0111, bit 3 :
Selects the specifications for data input in ASCII code.
Parameter 0111, bit 7 :

Selects specifications such that no feed code is output either
before or after data.

Parameter 0112 :
Code number of an I/O device
Parameter 0113 :
Baud rate
Parameters related to program registration
Parameter 3201, bit 1 :
Selects specifications such that only a single program is
registered on the reader/punch interface.
Parameter 3201, bit 2 :

Selects specifications such that a program having the same
number as a registered program can be registered. (The
already registered program is deleted.)

Parameter 3201, bit 6 :

Selects specifications such that M02, M30, or M99 is not
regarded as the end of program registration.
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Parameters related to
program editing

Parameter related to
external data
input/output

Parameters related to
controlled axes

Parameters related to the
increment system

Parameters related to the
coordinate system

1) Automatically inserting a sequence number
Parameter 0000, bit 5 :

Selects the function to automatically insert a sequence
number.

Parameter 3216 :

Sequence number increment applied when a number is
automatically inserted

2) Prohibiting program editing
Parameter 3202, bit O :

Selects specifications such that the editing of programs 8000
to 8999 is inhibited.

Parameter 3202, bit 4 :

Selects specifications such that the editing of programs 9000
to 9999 is inhibited.

Parameter 3202, bit 6 :
Enables protected program number search.
3) Others
Parameter 3401, bit O :

Selects specifications such that an address value input
without a decimal pointis assumed to be in units of mm, inch,
or sec. (calculator—type decimal point input)

Parameter 6300, bit 4:
Enables external program number search.

Parameter 1010 :

Number of controlled CNC axes
Parameter 1020 :

Program axis name for each axis
Parameter 3131 :

Subscript for each axis name
Parameter 1022 :

Specifies the relationship between each axis and the basic
coordinate system.

Parameter 1023 :

Servo axis number for each axis
Parameter 0000, bit 2 :

Selects specifications such that values are input in inches.
Parameter 1001, bit O :

Selects specifications such that the least command increment
for a linear axis is specified in inches.

Parameter 3104, bit O ;

Selects specifications such that machine positions are
displayed according to the input system.

Parameter 3104, bit 3 :

Selects specifications such that the relative position display
is preset by the coordinate system setting (G50).

Parameter 3290, bit 3 :

Inhibits the input of a coordinate system shift using the MDI
keys.
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Parameters related to
rotation axes

Parameters related to
return to the reference
position

1

2)

3)

Parameter 1006, bit O :

Selects a rotation axis.
Parameter 1008, bit O :

Selects the rotation axis roll-over function.
Parameter 1008, bit 1 :

Direction of rotation for an absolute command
Parameter 1008, hit 2 :

Selects specifications such that relative coordinates that do
not correspond to the amount of travel for a single rotation are
rounded.

Parameter 1260 :

Amount of travel corresponding to a single rotation of the
rotation axis (when bit O of parameter 1008 is set to 1)

Parameters related to a manual reference position return
Parameter 1002, bit 1 :

Selects the dogless reference position return function.
Parameter 1005, bit 1 ;

Selects an axis of the dogless reference position return
function.

Parameter 1006, bit 5 :

Direction of reference position return
Parameter 1240 :

Machine coordinates of first reference position
Parameter 1401, bit O :

Selects whether manual rapid traverse can be executed before
the completion of a reference position return.

Parameter 1425 :
FL velocity during reference position return
Parameter 1836 :

Servo error required to establish a one—rotation signal during
reference position return

Parameter 3003, bit 5 ;

Selects specifications such that deceleration occurs when
signals *DEC1 to *DEC4 are set to 1.

Parameters related to high—speed reference position return (third or
fourth reference position return is an option.)

Parameter 1240 :

Machine coordinates of the first reference position
Parameter 1241 :

Machine coordinates of the second reference position
Parameter 1242 :

Machine coordinates of the third reference position
Parameter 1243 :

Machine coordinates of the fourth reference position
Parameters related to automatic coordinate system setting
Parameter 1201, bit O :

Enables the automatic coordinate system setting function.
Parameter 1201, bit 1 :

Selects the parameter specifications of the coordinates of the
reference position with which the coordinate system is
automatically set.
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Parameters related to
manual operation (JOG)

Parameter related to
cutting feed

Parameters related to
rapid traverse

Parameters related to dry
run

Parameters related to
acceleration/deceleration

1)

2)

Parameter 1250 :
Coordinates of the reference position
Parameter 1251 :

Coordinates of the reference position (when bit 1 of
parameter 1201 is set to 1 in inch input)

Parameter 1002, bit O :

Number of axes that are simultaneously controlled in jog
mode

Parameter 1423 :

Jog feedrate
Parameter 1424 :

Jog rapid traverse rate
Parameter 1422 :

Maximum cutting feedrate

Parameter 1401, bit 1 :
Selects the linear interpolation positioning function.
Parameter 1401, bit 4 :

Selects whether movement is stopped when the cutting
feedrate override becomes 0% during rapid traverse.

Parameter 1401, bit 6 :

Selects whether a rapid traverse command can be executed
during a dry run.

Parameter 1420 :
Rapid traverse rate
Parameter 1421 :
FO velocity of rapid traverse override
Parameter 1601, bit 4 :
Selects the rapid traverse block overlap function.
Parameter 1722 :

Rapid traverse rate deceleration ratio for rapid traverse block
overlap

Parameter 1401, bit 6 :

Selects whether a rapid traverse command can be executed
during a dry run.

Parameter 1410 :

Dry run speed
Rapid traverse linear acceleration/deceleration
Parameter 1620 :

Time constant for rapid traverse linear acceleration
/deceleration

Rapid traverse bell-shaped acceleration/deceleration (optional)
Parameter 1620 :

Time constant T1 for rapid traverse bell-shaped acceleration
/deceleration

Parameter 1621 :

Time constant T2 for rapid traverse bell-shaped acceleration
/deceleration
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Parameters related to
PMC axis control

Parameters related to
manual handle feed

Parameters related to
backlash

3) Exponential acceleration/deceleration during cutting feed
Parameter 1622 :

Time constant for exponential acceleration/deceleration
during cutting feed

Parameter 1623 :

FL velocity for exponential acceleration/deceleration during
cutting feed
4) Exponential acceleration/deceleration during jog feed

Parameter 1624 :
Time constant for exponential acceleration/deceleration
during jog feed

Parameter 1625 :
FL velocity for exponential acceleration/deceleration during
jog feed

Parameter 8001, bit O :
Disables machine lock signal MLK under PMC axis control.

Parameter 8001, bit 2 :
Selects specifications such that signals related to dry run and

override under PMC axis control are separate from the
signals for the CNC axes.

Parameter 8001, bit 3 :

Enables a rapid traverse command to be executed during a
dry run under PMC axis control.

Parameter 8002, bit O :
Selects a rapid traverse rate under PMC axis control.
Parameter 8002, bit 3 :

Selects the units in which cutting feedrate is specified under
PMC axis control.

Parameter 8010 :
Selects the DI/DO group of axes under PMC axis control.
Parameter 7100, bit O :

Enables a manual pulse generator in jog mode. Alternatively,
enables incremental feed in the handle or teach in handle
mode.

Parameter 7100, bit 1 :

Enables a manual pulse generator in the TEACH IN JOG
mode.

Parameter 7102, bit O :

Selects the direction of rotation for the manual pulse
generator and the direction of travel for each axis.

Parameter 7110 :

Number of manual pulse generators used
Parameter 7113 :

Magnification m of manual handle feed
Parameter 7114 :

Magnification n of manual handle feed
Parameter 1800, bit 4 :

Selects whether separate backlash compensation is
performed for cutting feed and rapid traverse.

Parameter 1851 :
Backlash compensation
Parameter 1852 :
Backlash compensation during rapid traverse
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Parameters related to Parameter 1601, bit 5 :
in—position check Disables in—position check during deceleration.
Parameter 1801, bit 4 :

Selects a parameter for in—position width between cutting
blocks.

Parameter 1826 :
In—position width
Parameter 1827 :
In—position width between cutting blocks
Parameters related to Parameter 3003, bit O :
interlock Disables the interlock signal.
Parameter 3003, bit 2 :
Disables the interlock signal for each axis.

Parameters related to 1) Common

stroke limit Parameter 1300, bit 7 :
Selects whether an overtravel alarm is output before a limit
is reached.

2) Stored stroke limit 1
Parameter 1300, bit 2 :
Enables switching signal EXLM of stored stroke limit 1.
Parameter 1320 :
Positive coordinate | of stored stroke limit 1
Parameter 1321 :
Negative coordinate | of stored stroke limit 1
Parameter 1326 :
Positive coordinate Il of stored stroke limit 1
Parameter 1327 :
Negative coordinate Il of stored stroke limit 1
3) Stored stroke limit 2 (optional)
Parameter 1300, bit O :
Selects the stored stroke limit 2 prohibited area.
Parameter 1310, bit O :

Selects whether the stored stroke limit 2 check function is
supported (within the prohibited area).

Parameter 1322 :
Positive coordinate of stored stroke limit 2
Parameter 1323 :
Negative coordinate of stored stroke limit 2
4) Stored stroke limit 3 (optional)
Parameter 1310, bit 1 :

Selects whether the stored stroke limit check 3 function is
supported.

Parameter 1324 :

Positive coordinate of stored stroke limit 3
Parameter 1325 :

Negative coordinate of stored stroke limit 3
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Parameters related to the
servo system

Parameters related to the
absolute pulse coder

Parameter 3111, bit O :
Enables the servo setting screen.
Parameter 1800, bit 1 :

Suppresses an alarm when VRDY is set to on before PRDY

is set to on.
Parameter 1820 :

CMR
Parameter 1821 :

Capacity of reference counter
Parameter 1825 :

Servo loop gain
Parameter 1850 :

Grid shift
Parameter 2000, bit O :

High—resolution bit
Parameter 2000, bit 1 ;

Automatic servo parameter setting
Parameter 2001 :

AMR
Parameter 2020 :

Motor type
Parameter 2021 :

Load inertia ratio
Parameter 2022 :

Direction of motor revolution
Parameter 2023 :

Number of velocity detection feedback pulses
Parameter 2024 .

Number of position detection feedback pulses
Parameter 2084 :

DMR numerator for flexible feed gear
Parameter 2085 :

DMR denominator for flexible feed gear

NOTE

All other parameters numbered between 2000 to 2999 are
automatically set, being adjusted by the user only when
required.

Parameter 1815, bit 4 :

Determines the reference position.
Parameter 1815, bit 5 :

Selects an absolute pulse coder.
Parameter 1860 :

APC counter value at the reference position
Parameter 1861 :

APC counter value at the reference position (continued from

parameter 1860)
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Parameters related to
excessive errors

Parameters related to the
MDI

Parameters related to
display

Parameter 1828 :
Position error limit during travel
Parameter 1829 :
Position error limit in stop state
Parameter 3410 :
Arc radius error limit
Parameter 3100, bit 3 ;
Selects the MDI keyboard.
Parameter 3100, bit 7 :
Selects color display for the nine—inch high—resolution.
1) Display language
Parameter 3102, bit O ;
Selects Japanese as the display language. (optional)
2) Actual speed
Parameter 3105, bit O ;
Selects the specifications for actual speed display.
Parameter 3105, bit 1 :

Selects specifications such that any movement of a PMC
controlled axis is not added to the actual speed display.

3) Program list display
Parameter 3107, bit O :

Selects specifications such that the program list display
includes numbers and names.

Parameter 3107, bit 4 :

Selects specifications such that the program list display
arranges numbers in ascending order.

4) Loader name

Parameter 3141
First character of loader name

Parameter 3142 :
Second character of loader name

Parameter 3143 :
Third character of loader name

Parameter 3144 :
Fourth character of loader name

Parameter 3145 :
Fifth character of loader name

Parameter 3146 :
Sixth character of loader name

Parameter 3147 :
Seventh character of loader name

5) Others

Parameter 3107, bit 7 :
Selects specifications such that the program display screen
indicates a modal state.

Parameter 3111, bit 7 :
Selects specifications such that the alarm/message screen is
not displayed when an alarm is issued or when an operator
message is input.

Parameter 3115, bit O :

Selects specifications such that the current position of each
axis is not displayed.
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Parameters related to
DI/DO signals

Parameters related to
clear and reset

Parameters related to
miscellaneous functions

Parameter 3001, bit 2 :

Selects the specifications for the reset and rewind signal
RRW.

Parameter 3017 :
Extended output period for reset signal RST
Parameter 3203, bit 7 :

Selects specifications such that a reset clears a program
created in MDI mode.

Parameter 3402, bit O :

Sets GO1 mode at power—on and in the clear state.
Parameter 3402, bit 4 :

Sets G98 mode at power—on and in the clear state.
Parameter 3402, bit 6 :

Selects specifications such that the clear state is established
at reset.

Parameter 3406, bit 1 :

Does not clear group number 01 when bit 6 of parameter 3402
is setto 1.

Parameter 3406, bit 2 :

Does not clear group number 02 when bit 6 of parameter 3402
is setto 1.

Parameter 3406, bit 3 :

Does not clear group number 03 when bit 6 of parameter 3402
is set to 1.

Parameter 3406, bit 4 ;

Does not clear group number 04 when bit 6 of parameter 3402
is setto 1.

Parameter 3406, bit 5 :

Does not clear group number 05 when bit 6 of parameter 3402
is set to 1.

Parameter 3407, bit 1 :

Does not clear group number 09 when bit 6 of parameter 3402
is set to 1.

Parameter 3407, bit 6 :

Does not clear group number 14 when bit 6 of parameter 3402
is setto 1.

Parameter 3408, bit O :

Does not clear group number 16 when bit 6 of parameter 3402
is set to 1.

Parameter 3409, bit 7 :

Does not clear the F code when bit 6 of parameter 3402 is set
to 1.

Parameter 3001, bit 7 :

Selects whether the high—speed MST method is used.
Parameter 3010 :

MF or SF delay
Parameter 3011 :

Width in which the completion signal FIN is accepted
Parameter 3030 :

Number of digits that can be specified for an M code
Parameter 3031 :

Number of digits that can be specified for an S code

— 143 —



A. PARAMETERS

B—62443EN-2/03

Parameter related to skip

Parameters related to
macros

2)

Parameter 3404, bit 5 :

Selects specifications such that the beginning of a program
is not located by M02 in memory operation.

Parameter 3404, bit 7 :

Enables a multiple M code command.
Parameter 3411 :

M code 1 not to be buffered
Parameter 3412 :

M code 2 not to be buffered
Parameter 3413 :

M code 3 not to be buffered
Parameter 3414 :

M code 4 not to be buffered
Parameter 3415 :

M code 5 not to be buffered
Parameter 3416 :

M code 6 not to be buffered
Parameter 3417 :

M code 7 not to be buffered
Parameter 3418 :

M code 8 not to be buffered
Parameter 3419 :

M code 9 not to be buffered
Parameter 3420 :

M code 10 not to be buffered
Parameter 6200, bit 7 :

Enables dry run, overtravel, and automatic acceleration
/deceleration for a skip command.

Single block stop
Parameter 6000, bit 5 :
Enables a single block stop by a custom macro statement.
Macro variable
Parameter 3290, bit 2 :
Prohibits a macro variable from being input using the MDI
keys.
Parameter 6001, bit 6 :

Selects specifications such that a reset does not clear macro
variables 100 to 149.

Parameter 6001, bit 7 :

Selects specifications such that a reset does not clear macro
variables 1 to 33.

Parameter 6036 :

Number of custom macro variables shared by the loader and
NC (Variable numbers 100 to 149)

Parameter 6037 :

Number of custom macro variables shared by the loader and
NC (Variable numbers 500 to 531)

WARNING

The values of parameters 6036 and 6037 must agree with
the corresponding NC values. Otherwise, normal operation
cannot be performed.
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3) Subprogram call function (M198)

Parameter 3404, bit 2 :

Selects specifications such that address P in the subprogram
call function indicates a program number.

Parameter 6030 :

M code of subprogram call function (When 0 is specified,
M198 is assumed.)

4) External output

Parameter 6001, bit 1 :

Selects the specifications related to leading zeros in data
output by the DPRINT command.

Parameter 6001, bit 4 :
Selects the specifications related to the end code after data
output in ISO code by the BPRINT or DPRINT command is
completed.

Parameter 6010 :
Sets the hole pattern corresponding to an EIA code
representing an asterisk (*).

Parameter 6011 :
Sets the hole pattern corresponding to an EIA code
representing an equal sign (=).

Parameter 6012 :
Sets the hole pattern corresponding to an EIA code
representing a sharp(#).

Parameter 6013 :
Sets the hole pattern corresponding to an EIA code
representing an opening square bracket ([).

Parameter 6014 :

Sets the hole pattern corresponding to an EIA code
representing a closing square bracket (]).

5) Custom macro call by a G code

Parameter 6050 :

G code for calling a custom macro of program number 9010
Parameter 6051 :

G code for calling a custom macro of program number 9011
Parameter 6052 :

G code for calling a custom macro of program number 9012
Parameter 6053 :

G code for calling a custom macro of program number 9013
Parameter 6054 :

G code for calling a custom macro of program number 9014
Parameter 6055 :

G code for calling a custom macro of program number 9015
Parameter 6056 :

G code for calling a custom macro of program number 9016
Parameter 6057 :

G code for calling a custom macro of program number 9017
Parameter 6058 :

G code for calling a custom macro of program number 9018
Parameter 6059 :

G code for calling a custom macro of program number 9019
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6)

7

8)

9)

Subprogram call by an M code
Parameter 6071 :

M code for calling a custom macro of program number 9001
Parameter 6072 :

M code for calling a custom macro of program number 9002
Parameter 6073 :

M code for calling a custom macro of program number 9003
Subprogram call by an M code
Parameter 6080 :

M code for calling a custom macro of program number 9020
Parameter 6081 :

M code for calling a custom macro of program number 9021
Parameter 6082 :

M code for calling a custom macro of program number 9022
Parameter 6083 :

M code for calling a custom macro of program number 9023
Parameter 6084 :

M code for calling a custom macro of program number 9024
Parameter 6085 :

M code for calling a custom macro of program number 9025
Parameter 6086 :

M code for calling a custom macro of program number 9026
Parameter 6087 :

M code for calling a custom macro of program number 9027
Parameter 6088 :

M code for calling a custom macro of program number 9028
Parameter 6089 :

M code for calling a custom macro of program number 9029
Subprogram call by an ASCII code
Parameter 6090 :

ASCII code for calling a subprogram of program number
9004

Parameter 6091 :

ASCII code for calling a subprogram of program number
9005

Interrupt—type custom macro
Parameter 6003, bit 1 :

Sets absolute coordinates as skip coordinates when a custom
macro interrupt occurs.

Parameter 6003, bit 2 :
Selects a custom macro interrupt type.
Parameter 6003, bit 3 :

Selects the trigger method for interrupt signal UNIT for a
custom macro.

Parameter 6003, bit 4 :

Selects M code numbers for enabling and disabling a custom
macro interrupt.

Parameter 6003, bit 5 :

Selects how local variables of an interrupt program are
handled.
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Parameters related to the
position switch

Parameter 6003, bit 6 :
Enables a custom macro interrupt during cyclic operation.
Parameter 6003, bit 7 :
Enables an interrupt—type custom macro.
Parameter 6033 :
M code that enables a custom macro interrupt
Parameter 6034 :
M code that disables a custom macro interrupt

10)Parameters related to custom macro variables shared by the loader
and NC

Parameter 6036 :

Number of custom macro variables shared by the loader and
NC (macro numbers 100 to 149)

Parameter 6037 :

Number of custom macro variables shared by the loader and
NC (macro numbers 500 to 531)

Parameter 6910 :

Axis corresponding to the first position switch
Parameter 6911 :

Axis corresponding to the second position switch
Parameter 6912 :

Axis corresponding to the third position switch
Parameter 6913 :

Axis corresponding to the fourth position switch
Parameter 6914 :

Axis corresponding to the fifth position switch
Parameter 6915 :

Axis corresponding to the sixth position switch
Parameter 6916 :

Axis corresponding to the seventh position switch
Parameter 6917 :

Axis corresponding to the eighth position switch
Parameter 6918 :

Axis corresponding to the ninth position switch
Parameter 6919 :

Axis corresponding to the tenth position switch
Parameter 6930 :

Maximum value for the operating area of the first position
switch

Parameter 6931 :

Maximum value for the operating area of the second position
switch

Parameter 6932 :

Maximum value for the operating area of the third position
switch

Parameter 6933 :

Maximum value for the operating area of the fourth position
switch

Parameter 6934 :

Maximum value for the operating area of the fifth position
switch
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Parameter 6935 :

Maximum value for the operating area of the sixth position
switch

Parameter 6936 :

Maximum value for the operating area of the seventh position
switch

Parameter 6937 :

Maximum value for the operating area of the eighth position
switch

Parameter 6938 :

Maximum value for the operating area of the ninth position
switch

Parameter 6939 :

Maximum value for the operating area of the tenth position
switch

Parameter 6950 :

Minimum value for the operating area of the first position
switch

Parameter 6951 :

Minimum value for the operating area of the second position
switch

Parameter 6952 :

Minimum value for the operating area of the third position
switch

Parameter 6953 :

Minimum value for the operating area of the fourth position
switch

Parameter 6954 :

Minimum value for the operating area of the fifth position
switch

Parameter 6955 :

Minimum value for the operating area of the sixth position
switch

Parameter 6956 :

Minimum value for the operating area of the seventh position
switch

Parameter 6957 :

Minimum value for the operating area of the eighth position
switch

Parameter 6958 :

Minimum value for the operating area of the ninth position
switch

Parameter 6959 :

Minimum value for the operating area of the tenth position
switch
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Parameter related to
DI/DO on the loader
control board

Parameters related to
multipath control

Parameter 7902, bit 1 :
Enables matrix expansion for the loader operator’s panel.

Parameter 8100, bit 7 :

Makes the servo activation timing of the loader and NC
independent.

Parameter 8101, bit O :
Selects whether a waiting M code is buffered.
Parameter 8102, bit O :

Increases the number of loader—NC communication signals.
Parameter 8110 :

Range of waiting M codes (minimum)
Parameter 8111 :

Range of waiting M codes (maximum)
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A.2
DETAILS OF
PARAMETERS

This section describes the special parameters that are provided for loader
control.

For details of the other parameters described in Section A.1, refer to
"Series 16/18-MODEL A Parameter Manual (B—61810E)”,

"Series 16/18/160/180—-MODEL B Parameter Manual (B—62450E)”,
"Series 16/18/160/180—-MODEL C Parameter Manual (B—62760EN)”, or
"Series 21/210 Parameter Manual (B—62710EN)”

"Series 1&/18/160/18G—MODEL A Parameter Manual (B—63010EN)
or series 221G MODEL-A Parameter Manual (B—63090EN)”

A.2.1
Parameters Related to
Loader Control

| 3141 | | Loader name (first character) |
| s142 | | Loader name (second character) |
| 3143 | | Loader name (third character) |
| 3144 | | Loader name (fourth character) |
| 315 | | Loader name (fifth character) |
| 3146 | | Loader name (sixth character) |
| 3147 | | Loader name (seventh character) |
Data type : Bit

Set a loader name by using character codes. (Instead of the loader name
LC, an arbitrary character string, not longer than seven characters,
consisting of alphanumeric characters, katakana characters, and symbols
can be displayed on the CRT screen.)

NOTE

1 For detailed information about the character codes, see the
character code correspondence table.

2 When character code 0 is set, LC is displayed.

[Example] Setting the loader name “LOADER”
Parameter No. 3141=76 (L)
Parameter No. 3142=79 (O)
Parameter No. 3143=65 (A)
Parameter No. 3144=68 (D)
Parameter No. 3145=69 (E)
Parameter No. 3146=82 (R)
Parameter No. 3147=00 ( )
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#7 #6 #5 #4 #3 #2 #1 #0 (bit)
\ MTX \

| 7902 | |

Data type : Bit

MTX  Selects whether the loader operator’s panel input/output signals
of the loader control board (TDIO1 to TDIO8, TDOO1 to
TDOO06, TCOM1 to TCOM4) are expanded as a matrix in the
range of X1010 to X1013 and Y1010 to Y1013.
0 : Matrix expansion is not performed.

1 : Matrix expansion is performed.

CAUTION

1 When matrix expansion is performed, signals TDI1 to TDI8,
TDO1 to TDO6, and TCOM1 to TCOM4 cannot be used.
The DO signals of Y1010 to Y1013 are used for LEDs hence
cannot be used for on/off control.

2 The Series 16i/18i/21i does not support matrix expansion.

A.2.2
Parameters Related to
Custom Macros

Number of custom macro variables shared by the loader and NC
(macro numbers 100 to 149)

6036

Data type : Byte
Unit of data : Item
Valid data range : 0to 50
Specify the number of custom macro variables 100 to 149 that are shared
by the loader and NC (custom macro variables shared by tool posts).
A custom macro variable that is shared by the loader and NC can be
written to and read from either the loader or NC.
[Example] When 10 is set in parameter 6036
#100 to #109 : Custom macro variables shared by the
loader and NC

#110 to #149 : Custom macro variables that are not
shared by the loader and NC

NOTE
When 0 is specified, none of custom macro variables 100

to 149 are shared by the loader and NC.

— 151 —



A. PARAMETERS

B—62443EN-2/03

6037 Number of custom macro variables shared by the loader and NC
(macro numbers 500 to 531)

Data type : Byte

Unit of data : Item

Valid data range : 0 to 32

Specify the number of custom macro variables 500 to 531 that are shared
by the loader and NC.

A custom macro variable shared by the loader and NC can be written to
and read from either the loader or NC.

[Example] When 10 is set in parameter 6037

#500 to #509 : Custom macro variables shared by the
loader and NC

#510 to #531 : Custom macro variables that are not
shared by the loader and NC

NOTE
When 0 is specified, none of custom macro variables 500

to 531 are shared by the loader and NC.

A.2.3
Multipath Control
Parameters

#7 #6 #5 #4 #3 #2 #1 #0
|8100||NWP‘ \ IAL \ RST|

Data type . Bit
RST The reset key on the CRT/MDI panel is effective:

0 : For both the loader and NC.
1 : Only for the path displayed on the screen.

CAUTION
When setting this parameter to 1, also set bit 0 of NC

parameter 8100 to 1.

IAL When an NC alarm occurs during automatic operation, the
loader:
0 : Enters the feed hold state and stops.
1 : Continues automatic operation.

NWP  The servo activation timing is:

0: The same for the loader and NC. (Reset processing
terminates only when the NC becomes ready for activation.)

1 : Different for the loader and NC.

CAUTION
When setting this parameter to 1, also set bit 7 of NC

parameter 8100 to 1.
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#7 #6 #5 #4 #3 #2 #1 #0
(e | [ [ [ 1 [ [ [wws]
Data type : Bit
MWB A waiting M code is:
0 : Buffered.

1 : Not buffered.

#7 #6 #5 #4 #3 #2 #1 #0
(e || [ [ [ [ [ [ [sw]

Data type : Bit
S19 The PMC of the loader and NC use:
0 : 96 communication signals.

1: 192 communication signals. (G1212 to G1219, G1252 to
G1255, F1212 to F1219, and F1252 to F1255 are used.)

NOTE
When this parameter is changed, a power—down request

occurs. Only the loader supports this parameter.

| 8110 | | Waiting M code range (minimum value) |

Data type : 2 words
Valid data range : 0 and 100 to 99999999
This parameter specifies the minimum value of the waiting M code.

The waiting M code range is specified using parameter 8110 (minimum
value) and parameter 8111 (maximum value).

(parameter 8110k (waiting M code)< (parameter 8111)

NOTE
A value of 0 indicates that the waiting M code is not used.

| 8111 | | Waiting M code range (maximum value) |

Data type : 2 words
Valid datarange : 0 and 100 to 99999999

This parameter specifies the maximum value of the waiting M code
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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.
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