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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 fithess for
purpose shall apply.

©Copyright 1999 GE Fanuc Automation North America, Inc.
All Rights Reserved.



SAFETY PRECAUTIONS

This section describesthe safety precautionsrelated to the use of CNC units. Itisessentia that these precautions
be observed by usersto ensure the safe operation of machines equipped with a CNC unit (all descriptionsin this
section assume this configuration).

CNC maintenance involves various dangers. CNC maintenance must be undertaken only by a qualified
technician.

Usersmust al so observethe safety precautionsrel ated to the machine, asdescribed in therelevant manual supplied
by the machine tool builder.

Before checking the operation of the machine, take time to become familiar with the manuals provided by the
machine tool builder and FANUC.
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DEFINITION OF WARNING, CAUTION, AND NOTE

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

WARNING

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

CAUTION

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

NOTE

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

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

WARNINGS RELATED TO CHECK OPERATION

WARNING

1.

2.

When checking the operation of the machine with the cover removed

(1) The user’'s clothing could become caught in the spindle or other components, thus
presenting adanger of injury. When checking the operation, stand away from the machine
to ensure that your clothing does not become tangled in the spindle or other components.

(2) When checking the operation, perform idle operation without workpiece. When a
workpiece is mounted in the machine, a malfunction could cause the workpiece to be
dropped or destroy the toal tip, possibly scattering fragments throughout the area. This
presents a serious danger of injury. Therefore, stand in a safe location when checking the
operation.

When checking the machine operation with the power magnetics cabinet door opened

(1) The power magnetics cabinet has a high-voltage section (carrying a 2\ mark). Never
touch the high—voltage section. The high—voltage section presentsasevererisk of electric
shock. Before starting any check of the operation, confirm that the cover is mounted on
the high—voltage section. When the high—voltage section itself must be checked, note that
touching aterminal presents a severe danger of electric shock.

(2) Withinthe power magneticscabinet, internal unitspresent potentially injuriouscornersand
projections. Be careful when working inside the power magnetics cabinet.

Never attempt to machine a workpiece without first checking the operation of the machine.
Before starting a production run, ensure that the machine is operating correctly by performing
atria run using, for example, the single block, feedrate override, or machine lock function or
by operating the machine with neither a tool nor workpiece mounted. Failure to confirm the
correct operation of the machine may result in the machine behaving unexpectedly, possibly
causing damage to the workpiece and/or machine itself, or injury to the user.

Before operating the machine, thoroughly check the entered data.

Operating the machine with incorrectly specified data may result in the machine behaving
unexpectedly, possibly causing damage to the workpiece and/or machine itself, or injury to the
user.
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WARNING

5. Ensurethat the specified feedrate is appropriate for the intended operation. Generally, for each
machine, there is a maximum allowable feedrate. The appropriate feedrate varies with the
intended operation. Refer to the manual provided with the machine to determine the maximum
allowable feedrate. If a machine is run at other than the correct speed, it may behave
unexpectedly, possibly causing damage to the workpiece and/or machine itself, or injury to the
user.

6. When using a tool compensation function, thoroughly check the direction and amount of
compensation.
Operating the machine with incorrectly specified data may result in the machine behaving
unexpectedly, possibly causing damage to the workpiece and/or machine itself, or injury to the
user.
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SAFETY PRECAUTIONS

WARNINGS RELATED TO REPLACEMENT

WARNING

1.

3.

4.

Always turn off the power to the CNC and the main power to the power magnetics cabinet. If
only the power to the CNC isturned off, power may continueto be supplied to the serve section.
In such acase, replacing a unit may damage the unit, while also presenting adanger of electric
shock.

When a heavy unit is to be replaced, the task must be undertaken by two persons or more. |If
the replacement is attempted by only one person, the replacement unit could slip and fall,
possibly causing injury.

After the power is turned off, the servo amplifier and spindle amplifier may retain voltages for
awhile, such that thereisadanger of electric shock evenwhiletheamplifier isturned off. Allow
at least twenty minutes after turning off the power for these residual voltages to dissipate.

When replacing aunit, ensure that the new unit hasthe same parameter and other settings asthe
old unit. (For details, refer to themanual provided with themachine.) Otherwise, unpredictable
machine movement could damage the workpiece or the machine itself, and present a danger of
injury.
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WARNINGS RELATED TO PARAMETERS

WARNING

1. When machining aworkpiece for the first time after modifying a parameter, close the machine
cover. Never use the automatic operation function immediately after such a modification.
Instead, confirm normal machine operation by using functions such asthe single block function,
feedrate override function, and machine lock function, or by operating the machine without
mounting a tool and workpiece. If the machine is used before confirming that it operates
normally, the machine may move unpredictably, possibly damaging the machine or workpiece,
and presenting arisk of injury.

2. TheCNC and PMC parameters are set to their optimal values, so that those parameters usually
need not be modified. When a parameter must be modified for some reason, ensure that you
fully understand the function of that parameter before attempting to modify it. If a parameter
is set incorrectly, the machine may move unpredictably, possibly damaging the machine or
workpiece, and presenting arisk of injury.
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WARNINGS AND NOTES RELATED TO DAILY
MAINTENANCE

WARNING

1. Memory backup battery replacement

When replacing the memory backup batteries, keep the power to the machine (CNC) turned on,
and apply an emergency stop to the machine. Because this work is performed with the power
on and the cabinet open, only those personnel who have received approved safety and
maintenance training may perform this work.

When replacing the batteries, be careful not to touch the high—voltage circuits (marked A\ and
fitted with an insulating cover).

Touching the uncovered high—voltage circuits presents an extremely dangerous electric shock
hazard.

NOTE

The CNC uses batteries to preserve the contents of its memory, because it must retain data such as
programs, offsets, and parameters even while external power is not applied.

If the battery voltage drops, alow battery voltage alarmisdisplayed on the machine operator’s panel
or CRT screen.

When alow battery voltage alarmis displayed, replace the batterieswithin aweek. Otherwise, the
contents of the CNC’s memory will be lost.

To replace the battery, see the procedure described in Section 2.10 of this manual.
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WARNING

2. Absolute pulse coder battery replacement

When replacing the memory backup batteries, keep the power to the machine (CNC) turned on,
and apply an emergency stop to the machine. Because this work is performed with the power
on and the cabinet open, only those personnel who have received approved safety and
maintenance training may perform this work.

When replacing the batteries, be careful not to touch the high—voltage circuits (marked A\ and
fitted with an insulating cover).

Touching the uncovered high—voltage circuits presents an extremely dangerous electric shock
hazard.

NOTE

The absolute pulse coder uses batteries to preserve its absolute position.

If the battery voltage drops, alow battery voltage alarmisdisplayed onthe machine operator’s panel
or CRT screen.

When alow battery voltage alarmis displayed, replace the batterieswithin aweek. Otherwise, the
absolute position data held by the pulse coder will be lost.

To replace the battery, see the procedure described in Section 2.10 of this manual.
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WARNING

3. Fuse replacement

Before replacing a blown fuse, however, it is necessary to locate and remove the cause of the
blown fuse.

For this reason, only those personnel who have received approved safety and maintenance
training may perform this work.

When replacing a fuse with the cabinet open, be careful not to touch the high—voltage circuits
(marked /\ and fitted with an insulating cover).

Touching an uncovered high—voltage circuit presents an extremely dangerous electric shock
hazard.
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PREFACE

PREFACE

Description of
this manual

1.Display and operation

This chapter coversthose items, displayed on the screen, that are related
to maintenance. A list of al supported operationsisalso provided at the
end of this chapter.

2.LCD mounted typei Series hardware

This chapter describes the configuration of the hardware, lists the
hardware units, and explains how to replace printed—circuit boards.

3.Stand—alonetypei Serieshardware

4.Matter scommon to both L CD—mounted type and Stand—-alonetype
i Serieshardware

5.Data input/output

This chapter describes the input/output of data, including programs,
parameters, and tool compensation data, aswell as the input/output
procedures for conversational data.

6.Interface between the CNC and PMC

This chapter describesthe PM C specifications, the system configuration,
and the signals used by the PMC.

7.Digital servo

This chapter describes the servo tuning screen and how to adjust the
reference position return position.

8.AC spindles

These chapters describe the spindle amplifier checkpoints, aswell asthe
spindle tuning screen.

9.Trouble shooting

This chapter describes the procedures to be followed in the event of
certain problemsoccurring, for example, if the power cannot beturned on
or if manual operation cannot be performed. Countermeasures to be
applied in the event of alarms being output are also described.

Appendix

The appendix consists of alist of al alarms, alist of maintenance parts,
and boot system.

This manual does not provide a parameter list. |f necessary, refer to the
separate PARAMETER MANUAL (B—63010EN) and Series 20i—TA/FA
PARAMETER MANUAL (B—63380EN).
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This manual can be used with the following models. The abbreviated
names may be used.

Applicable models

Product name Abbreviation

FANUC Series 16i—-TA 16i-TA

FANUC Series 160i—TA 160i-TA T series or T series
(two—pathcontrol)* 1

FANUC Series 160is-TA 160is-TA

FANUC Series 16i—-MA 16i—-MA

FANUC Series 160i-MA 160i-MA Mseries or M series
(two—pathcontrol)* 1

FANUC Series 160is-MA 160is-MA

FANUC Series 18i—-TA 18i-TA

FANUC Series 180i-TA 180i-TA T series or T series
(two—pathcontrol)* 1

FANUC Series 180is-TA 180is-TA

FANUC Series 18i—-MA 18i—-MA

FANUC Series 180i-MA 180i—-MA M series

FANUC Series 180is-MA 180is-MA

FANUC Series 21i-TA 21i-TA

FANUC Series 210i-TA 210i-TA T series

FANUC Series 210is-TA 210is-TA

FANUC Series 21i-MA 21i-MA

FANUC Series 210i—-MA 210i-MA M series

FANUC Series 210is-MA 210is-MA

FANUC Series 20is-TA 20i-TA T series for Lathe

FANUC Series 20is—-FA 20i-FA M series for Milling

*1) With two—path control function.

NOTE
Some function described in this manual may not be applied
to some products.
For details, refer to the DESCRIPTIONS manual
(B—63002EN)
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PREFACE

Renaming of PMC
Models

The manual presents programming descriptions for the PMC models
listed in thefollowing table. Nonethat some model s have been renamed;
in the product name column, the old names are enclosed in parentheses,
whilethe new names appear abovethe old names. However, the previous
specifications are till applied to the renamed models. Thus, when using
the renamed models, users should:

® Read the old names shown in this manual as the new names.
® Read the old names appearing on the units as the new names.

Table. PMC Model Name

Product name Abbreviations
FANUC PMC-MODEL SA1 PMC-SA1
(Old name: FANUC PMC-MODEL RA1) (PMC-RA1)
FANUC PMC-MODEL SA5 PMC-SA5
(Old name: FANUC PMC-MODEL RA5) (PMC-RAS5)
FANUC PMC-MODEL SB5 PMC-SB5
(Old name: FANUC PMC-MODEL RB5) (PMC-RB5)
FANUC PMC-MODEL SB6 PMC-SB6
(Old name: FANUC PMC-MODEL RB6) (PMC-RB6)
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Related manuals The table below lists manuals related to MODEL A of Series 16i, Series
18i, Series 160i and Series 180i.
In the table, this manual is marked with an asterisk(*).

Table 1 Related Manuals

Manual name Specification

number
DESCRIPTIONS B—63002EN
CONNECTION MANUAL (HARDWARE) B—63003EN
CONNECTION MANUAL (FUNCTION) B—63003EN-1
OPERATOR’S MANUAL FOR LATHE B—63004EN
OPERATOR’S MANUAL FOR MACHINING B—63014EN
MAINTENANCE MANUAL B—63005EN *
PARAMETER MANUAL B—63010EN

PROGRAMMING MANUAL (Macro Compiler/Macro Executer) | B-61803E-1

FAPT MACRO COMPILER PROGRAMMING MANUAL B—66102E
FANUC Symbol CAPi T OPERATOR’S MANUAL B—63304EN
CONVERSATIONAL AUTOMATIC PROGRAMMING B-61804E-1
FUNCTION | FOR LATHE OPERATOR’S MANUAL

CONVERSATIONAL AUTOMATIC PROGRAMMING B—61804E-2
FUNCTION Il FOR LATHE OPERATOR’S MANUAL

CONVERSATIONAL AUTOMATIC PROGRAMMING B-61874E-1
FUNCTION | FOR MACHINING CENTER

OPERATOR’S MANUAL

FANUC Super CAPi T OPERATOR’S MANUAL B—63284EN
FANUC Super CAPi M OPERATOR’S MANUAL B—63294EN
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Related manuals of

SERV_O MOTO_R Related manuals of SERVO MOTOR o series, 3 series
o series, B series

Manual name Specification
number

FANUC AC SERVO MOTOR o series DESCRIPTIONS B—65142E
FANUC AC SERVO MOTOR o series PARAMETER MANUAL B—65150E
FANUC AC SPINDLE MOTOR o series DESCRIPTIONS B-65152E
FANUC AC SPINDLE MOTOR o series PARAMETER MANUAL B—65160E
FANUC SERVO AMPLIFIER o series DESCRIPTIONS B-65162E
FANUC SERVO o series MAINTENANCE MANUAL B—65165E
FANUC SERVO MOTOR B series DESCRIPTIONS B—65232EN
FANUC SERVO MOTOR B series MAINTENANCE MANUAL B—65235EN
FANUC SERVO MOTOR B series (I/O Link Option) B—65245EN
MAINTENANCE MANUAL
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DISPLAY AND OPERATION

This chapter describes how to display various screens by the function
keys. The screens used for maintenance are respectively displayed.

1.1 FUNCTION KEYSAND SOFT KEYS ............ 2
1.2 SCREEN DISPLAYED IMMEDIATELY AFTER

POWERISTURNEDON ...................... 25
1.3 SYSTEM CONFIGURATION SCREEN .......... 27
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1.1 Operationsand soft key display statursfor each functionkey aredescribed
FUNCTION KEYS below:

AND SOFT KEYS

1.1.1 To display amore detailed screen, pressafunction key followed by asoft
Soft Keys key. Soft keys are also used for actual operations.

The following illustrates how soft key displays are changed by pressing
each function key.

The symbols in the following figures mean as shown below :

IEI : Indicates screens

Indicates a screen that can be displayed by pressing a

function key(*1)
[ ] : Indicates a soft key(*2)
( ) : Indicates input from the MDI panel.
[_ ] : Indicates a soft key displayed in green (or highlighted).
E] : Indicates the continuous menu key (rightmost soft key)(*3).

*1 Press function keys to switch between screens that are used frequently.

*2 Some soft keys are not displayed depending on the option configuration.

*3 In some cases, the continuous menu key is omitted when the 12 soft keys
typeis used.
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1. DISPLAY AND OPERATION

POSITION SCREEN —‘ Soft key transition triggered by the function key

POS

o ‘ Absolute coordinate display ‘

—r [ABS] — [(OPRT)] —I:

[PTSPRE] — [EXEC]
[RUNPRE] — [EXEC]

— | Relative coordinate display ‘

—r [REL] — [(OPRT)]

(Axis or numeral) — [PRESET]

[ORIGIN] [ALLEXE]
—I: [Axisname] —— [EXEC]

[PTSPRE] — [EXEC]

[RUNPRE] — [EXEC]

—1| Current position display

—+ [ALL] — [(OPRT)] (Axis or numeral) — [PRESET]
[ORIGIN] [ALLEXE]
—I:[Axisname] — [EXEC]
[PTSPRE] — [EXEC]
[RUNPRE] — [EXEC]
—1| Handle interruption ‘
— [HNDL] — [(OPRT)] [PTSPRE] —— [EXEC]
—I:[RUNPRE] — [EXEC]
=
‘ Monitor screen ‘
[MONI] —— [(OPRT)] [PTSPRE] —— [EXEC]
—I:[RUNPRE] — [EXEC]




1. DISPLAY AND OPERATION

B—63005EN/02

PROGRAM SCREEN W

Soft key transition triggered by the function key

in the MEM mode

1/2

PROG
—
— ‘ Program display screen
| [PRGRM] —— [(OPRT)] —— [BG-EDT] == See “When the soft key [BG-EDT] is pressed”
— [Onumber] —— [O SRH]
(1) — [Nnumber] —— [N SRH]
— [REWIND]
(=]
— [PTYPE]
— [QTYPE]
>
[F SRH] [CAN]
T (Nnumber) —— [EXEC]

. ‘ Program check display screen ‘

[REL]

—+ [CHECK] —[[ABS] ]—[(OPRT)] —

— [Onumber] —— [O SRH]
— [N number] —— [N SRH]
— [REWIND]

(=]
— [P TYPE]
— [Q TYPE]

[:l>|9[|: SRH]

[CAN]
—[ (N number)

— [BG-EDT] == See “When the soft key [BG-EDT] is pressed”

— ‘ Current block display screen

I— [CURRNT] ——[(OPRT)] —— [BG-EDT] == See “When the soft key [BG-EDT] is pressed”

o ‘ Next block display screen

— [NEXT] —— [(OPRT)]

—— [BG-EDT] == See “When the soft key [BG—EDT] is pressed”

=

‘ Program restart display screen

[RSTR] ——[(OPRT)] —— [BG-EDT] == See “When the soft key [BG—EDT] is pressed”

(2)(Continued on the next page)
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@

[FL.SDL] — [PRGRM] == Returnto (1) (Program display)

— ‘ File directory display screen ‘

L [DIR] —— [(OPRT)] —— [SELECT] —E(File No.) — [FSET]
[EXEC]

— ‘ Schedule operation display screen ‘

L [SCHDUL] —— [(OPRT)] —|: [CLEAR] T [CAN]
[EXEC]

(Scheduledata) —— [INPUT]
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PROGRAM SCREEN

|

Soft key transition triggered by the function key

in the EDIT mode

PROG
—

‘ Programdisplay

1/2

—r [PRGRM] — [(OPRT)] ——

[BG-EDT] == See “When the soft key [BG—EDT] is pressed”

— (Onumber) —— [O SRH]
— (Address) —— [SRH{]
| (Address) —— [SRHT]
L [REWIND]
(=]
— [FSRH] [CAN]
—E(N number) — [EXEC]
— [READ]  ——[CHAIN] (The cursor moves to the end of a program.)
L [STOP]
— [CAN]
L— (Onumber) —— [EXEC]
— [PUNCH] —— [STOP]
— [CAN]
L— (Onumber) —— [EXEC]
| [DELETE] [CAN]
—E (Nnumber) — [EXEC]
L [EX-EDT] —— [COPY] ——— [CRSR~] — (Onumber) — [EXEC]
I [-CRSR] —|
L [-BTTM] —|
L [ALL]
— [MOVE] ——— [CRSR-] —— (Onumber) — [EXEC]
I [-CRSR] —|
L [-BTTM] —|
L [ALL]
— [MERGE] [~CRSR] (O number) —— [EXEC]
—E [-BTTM] :l_
L [CHANGE] —

(Address) — [BEFORE] —l

|— (Address) — [AFTER] [SKIP]
[1-EXEC]

[EXEC]

(1)(Continued on the next page)
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—{| Programdirectory display

—r [LIB] — [(OPRT)] —— [BG-EDT] =—> See “When the soft key [BG-EDT] is pressed”
— (Onumber) —— [O SRH] == Returntothe program

(=]
I [READ] [CHAIN]

[STOP]

[CAN]

(Onumber) —— [EXEC]

L— [PUNCH] [STOP]
E [CAN]
(Onumber) —— [EXEC]

— ‘ Graphic Conversational Programming (T series)

— [C.A.P] —E [PRGRM] == Return to the program

[G.MENU]

(Gnumber) —— [BLOCK] —— (Data) [LINE]
When a G number is omitted, [CHAMF]
the standard screen appears. [CNR.R]

[INPUT]

—1| Graphic Conversational Programming (M series)

— [C.A.P] [PRGRM] == Return to the program
[G.MENU]

(Gnumber) —— [BLOCK] —— (Data) — [INPUT] —

When a G number is omitted, the standard screen appears.
[(OPRT)] —— [INPUT]

=3

] ‘ Floppy directory display

[FLOPPY] [PRGRM] == Return to the program

—E [DIR] — [(OPRT)] —— [FSRH] —— (Numeral) — [FSET]
— [CAN]
L— [EXEC]
— [READ] —— (Numeral) —— [F SET]
— (Numeral) —— [O SET]
— [STOP]
— [CAN]
L— [EXEC]
— [PUNCH] —— (Numeral) — [FSET]
— (Numeral) —— [O SET]
— [STOP]
— [CAN]
L— [EXEC]
L [DELETE] —— (Numeral) — [FSET]
— [CAN]
L— [EXEC]
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PROGRAM SCREEN Soft key transition triggered by the function key
—‘ in the MDI mode

PROG
—
—‘ Program display ‘
— [PRGRM] — [(OPRT)] —— [BG-EDT] == See “When the soft key [BG—EDT] is pressed”
—‘ Programinput screen ‘
— [MDI] [(OPRT)] [BG-EDT] == See “When the soft key [BG—EDT] is pressed”
[START] [CAN]
—E [EXEC]
(Address) ——[SRH!{]
(Address) ——[SRHT]
[REWIND]
—‘ Current block display screen ‘
—+ [CURRNT] — [(OPRT)] —— [BG-EDT] == See “When the soft key [BG—EDT] is pressed”
—‘ Next block display screen ‘
— [NEXT] —— [(OPRT)] —— [BG-EDT] == See “When the soft key [BG—EDT] is pressed”
=3
‘ Program restart display screen

[RSTR] —— [(OPRT)] — [BG-EDT] == See “When the soft key [BG-EDT] is pressed”
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in the HNDL, JOG, or REF mode

PROGRAM SCREEN —‘ Soft key transition triggered by the function key

PROG
—
—‘ Program display ‘
— [PRGRM] — [(OPRT)] — [BG-EDT] == See “When the soft key [BG—EDT] is pressed”
—‘ Currentblock display screen ‘
—+ [CURRNT] —— [(OPRT)] — [BG-EDT] = See “When the soft key [BG-EDT] is pressed”
—‘ Next block display screen ‘
— [NEXT] —— [(OPRT)] —— [BG-EDT] == See “When the soft key [BG—EDT] is pressed”
=3
‘ Program restart display screen

[RSTR] —— [(OPRT)] — [BG-EDT] == See “When the soft key [BG-EDT] is pressed”
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in the TJIOG or THDL mode

PROGRAM SCREEN “ Soft key transition triggered by the function key

PROG
—
—‘ Programdisplay ‘
—+ [PRGRM] — [(OPRT)] —— [BG-EDT] == See “When the soft key [BG-EDT] is pressed”
—‘ Programinput screen ‘
— [MDI] [(OPRT)] [BG-EDT] —= See “When the soft key [BG-EDT] is pressed”
(Onumber) —— [OSRH] == Returntothe program
(Address) —— [SRH{]
(Address) — [SRHT]
[REWIND]
—{| Programdirectory display ‘
— [LIB] — [(OPRT)] —E [BG-EDT] —= See “When the soft key [BG-EDT] is pressed”
(Onumber) —— [OSRH] == Returntothe program
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PROGRAM SCREEN _‘ Soft key transition triggered by the function key

| (When the soft key [BG—EDT] is pressed in all modes)

1/2
PROG
N

—] ‘ Programdisplay

I [PRGRM] — [(OPRT)] —— [BG—END]
— (Onumber) —— [O SRH]
— (Address) —— [SRH{]
| (Address) —— [SRHT]
L [REWIND]
(=]
— [F SRH] [CAN]
—E (Nnumber) —— [EXEC]
I— [READ] —— [CHAIN] (The cursor moves to the end of a program.)
L [STOP]
— [CAN]
L— (Onumber) —— [EXEC]
— [PUNCH] —— [STOP]
— [CAN]
L— (Onumber) —— [EXEC]
I [DELETE] [CAN]
—E (Nnumber) —— [EXEC]
L [EX-EDT] —— [COPY] —— [CRSR~] —— (Onumber) — [EXEC]
I [-CRSR] —|
L [-BTTM] —|
L [ALL]
I [MOVE] ——— [CRSR-] —— (Onumber) — [EXEC]
I [-CRSR] —|
L [-BTTM] —|
L [ALL]
— [MERGE] [-CRSR] (O number) — [EXEC]
—E [-BTTM] :l_
L [CHANGE] —— (Address) — [BEFORE] =
|— (Address) — [AFTER] [SKIP]
[1-EXEC]
[EXEC]

(1)(Continued on the next page)
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—| Programdirectory display ‘

—+ [LIB] — [(OPRT)] — [BG-EDT]
— (Onumber) —— [O SRH] == Returntothe program

=3
| — [READ] [CHAIN]

[STOP]

[CAN]

(Onumber) —— [EXEC]

L [PUNCH] [STOP]
E [CAN]
(Onumber) —— [EXEC]

— ‘ Graphic Conversational Programming ‘

— [C.A.P] [PRGRM] == Return to the program
—E [G.MENU]

(Gnumber) — [BLOCK] —— (Data) [LINE]
When a G number is omitted, the standard [CHAMF]

screen appears. [CNR.R]
[INPUT]

=3

— ‘ Floppy directory display

L+ [FLOPPY] [PRGRM] == Return to the program

—E[DIR] — [(OPRT)] —— [FSRH] —— (Numeral) — [F SET]
— [CAN]
L [EXEC]
— [READ] —— (Numeral) — [F SET]
— (Numeral) — [O SET]
— [STOP]
— [CAN]
L [EXEC]
— [PUNCH] —— (Numeral) — [F SET]
— (Numeral) — [O SET]
— [STOP]
— [CAN]
L [EXEC]
L [DELETE] —— (Numeral) — [F SET]
— [CAN]
L [EXEC]
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OFFSET/SETTING SCREEN (T series)

Soft key transition triggered by the

|

function key
SETTING|

OFFSET
SETTING

1/2

‘ Tool offset screen

— [OFFSET] [WEAR] [(OPRT)] —— (Number) — [NO SRH]
—[ [GEOM] :|_ — (Axisname and numeral) — [MEASUR]
— (Axisname) — [INP.C.]
— (Numeral) — [+INPUT]
— (Numeral) — [INPUT]
=3
— [CLEAR] [ALL]
—E [WEAR]
[GEOM]
— [READ] [CAN]
—[ [EXEC]
L— [PUNCH] [CAN]
—[ [EXEC]
—|| Setting screen
— [SETING] —— [(OPRT)] (Number) —— [NO SRH]
[ON:1]
[OFF:0]
(Numeral) —— [+INPUT]
(Numeral) —— [INPUT]
—|| Work coordinate system setting screen
—+ [WORK] — [(OPRT)] (Number) —— [NO SRH]
(Axis name and numeral) — [MEASUR]
(Numeral) —— [+INPUT]
(Numeral) —— [INPUT]
[>]
o ‘ Macro variables display screen
—+ [MACRO] — [(OPRT)] (Number) —— [NO SRH]
(Axisname) — [INP.C.]
(Numeral) —— [INPUT]
[PUNCH] [CAN]
—[ [EXEC]

(1)(Continued on the next page)
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@

o ‘ Pattern data input screen ‘

L 1 [MENU] —— [(OPRT)] — (Number) —— [SELECT]

. ‘ Software operator’s panel screen ‘

— [OPR]

o ‘ Tool life management setting screen ‘

It [TOOLLF] — [(OPRT)] (Number) —— [NO SRH]
[CLEAR] [CAN]
—E —E [EXEC]
(Numeral) —— [INPUT]
=
—] ‘ Y—axis tool offset screen
It [OFST.2] [WEAR] [(OPRT)] —— (Number) — [NO SRH]
|: [GEOM] :|_ — (Axisname and numeral) — [MEASUR]
— (Axisname) — [INP.C.]
— (Numeral) — [+INPUT]
— (Numeral) — [INPUT]
(=]
— [CLEAR] [ALL]
—E [WEAR]
[GEOM]
— [READ] [CAN]
—[ [EXEC]
L [PUNCH] [CAN]
—[ [EXEC]
—‘ Workpiece shift screen
- [WK.SHFT] —— [(OPRT)] (Numeral) — [+INPUT]
—E (Numeral) — [INPUT]
—‘ Chuck/tailstock barrier setting screen ‘
—t [BARRIER] —— [(OPRT)] (Numeral) — [INPUT]
—E (Numeral) — [+INPUT]
[SET]

=3

‘ B—axis tool offset screen

[OFST.B]

2/2
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OFFSET/SETTING SCREEN (M series)

]

function key
SETTING

Soft key transition triggered by the

OFFSET
SETTING

— ‘ Tool offset screen

=3

[OFFSET] — [(OPRT)] —— (Number) — [NO SRH]
— (Axisname) — [INP.C.]
— (Numeral) — [+INPUT]
— (Numeral) — [INPUT]
=
— [CLEAR] [ALL]
[WEAR]
[GEOM]
— [READ] [CAN]
—E [EXEC]
L [PUNCH] [CAN]
—E [EXEC]
—|| Setting screen ‘
[SETING] —— [(OPRT)] (Number) —— [NO SRH]
[ON:1]
[OFF:0]
(Numeral) —— [+INPUT]
(Numeral) —— [INPUT]
—|| Work coordinate system setting screen
L [WORK] — [(OPRT)] (Number) —— [NO SRH]
—E (Numeral) — [+INPUT]
(Numeral) — [INPUT]
. ‘ Macro variables display screen
L1 [MACRO] —— [(OPRT)] (Number) —— [NO SRH]
(Axisname) — [INP.C.]
(Numeral) —— [INPUT]
[PUNCH] [CAN]
—E [EXEC]

(1)(Continued on the next page)

1/2
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2/2
1)
—‘ Patten data input screen ‘
L+ [MENU] —— [(OPRT)] — (Number) —— [SELECT]
—‘ Software operator’s panel screen ‘
1 [OPR]
—‘ Tool life management setting screen ‘
L1 [TOOLLF] — [(OPRT)] (Number) —— [NO SRH]
[CLEAR] T %E]c ]
(Numeral) —— [INPUT]
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SYSTEM SCREEN —‘ Soft key transition triggered by the function key

1/3
SYSTEM

—‘ Parameter screen
— [PARAM] —— [(OPRT)] —— (Number) —— [NO SRH]
— [ON:1]
L [OFF:0]
— (Numeral) —— [+INPUT]
— (Numeral) —— [INPUT]

=3

| [READ] [CAN]
T [EXEC]

L [PUNCH] T [CAN]
[EXEC]

. ‘ Diagnosis screen ‘

L | [DGNOS] —— [(OPRT)] —— (Number) ——[NO SRH]

— ‘ PMC screen ‘

L L [PMC] —— [PMCLAD] —— [SEARCH] [TOP]
[BOTTOM]
[SRCH]
[W-SRCH]
[N-SRCH]

[F-SRCH]
L [ADRESS]/[SYMBOL]
— [TRIGER] —— [TRGON]
— [TRGOFF]
— [START]

=3

L [DUMP] [SEARCH]

| [DPARAJ/[NDPARA] [BYTE]
L [TRGSRC] [WORD]
L N [D.WORD]
| [WINDOW] —— [DIVIDE]

L [CANCEL]

> | [DELETE]
— [SELECT]
L [WIDTH]

@ ) (©)

(Continued on the next page)
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@ @) (©)

— [PMCDGN] ——

With
PMC-RC
only <

N

| [PMCPRM] ——

(=) -

L [STOP}J[RUN]
L /0]

=3

[DUMP] [SEARCH]
[BYTE]
[WORD]
[D.WORD]
[DRARA]/[NDPARA]
[TITLE]
[STATUS] — [SEARCH]
[ALARM]
[TRACE] [T.DISP)/[TRCPRM]
T [EXEC]
[M.SRCH] [SEARCH]
T [INPUT]
[ANALYS] [SCOPE] [SGNPRM]
[DELETE] [START]/[STOP]
[INIT] [T-SRCH]
[ADRESS]/[SYMBOL]
[EXCHG] [SELECT] — [TO] — [EXEC]
-[[CANCEL]
[ADRESS]/[SYMBOL]
[TIMER]
[COUNTR]
[KEEPRL]

[DATA] [G.DATA] [C.DATA]
[G.CONT] —E [G-SRCH]
[NO.SRH] [SEARCH]
[INIT]

[SETTING] T [YESJ/[MANUALJ[ROM]
[NOJ/[AUTOJ/[RAM]

[EXEC]
[CANCEL]
(No.)

[SPEED] [INPUT]
T [INIT]
[MDIJ/[ROM]

2/3

‘ System configuration screen
~’;YSTEM]

l;%
(4)

(Continued on the next page)
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4)

3/3

Pitch error compensation screen

[PITCH] — [(OPRT)] —— (No.) —— [NO SRH]
— [ON:1]
— [OFF:0]
— (Numeral) —— [+INPUT]
— (Numeral) —— [INPUT]

(=]

L [READ] [CAN]
T [EXEC]

L [PUNCH]—E [CAN]
[EXEC]

— | Servo parameter screen ‘
[SV.PRM] [SV.SET] [ON:1]
[SV.TUN] :I_ [(GPRT)] E [OFF:0]
(Numeral) —{INPUT]
[TRACE]
[SV.TRC] — [(OPRT)] —[ [TRNSF]
—‘ Spindle parameter screen ‘
— [SP.PRM] [SP.SET] [ON:1]
—E [SP.TUN] :I_ [(GPRT)] E [OFF:0]
[SP.MON] [INPUT]

[>]

‘ Waveform diagnosis screen

L L [W.DGNS] —[[W.PRM]

[W.GRPH] —— [STSRT]
L [TIME=]
—  [«TIME]
| [H-DOBL]
L [H-HALF]

— [STSRT]
L [CH-1T]
— [CH-1J]
— [V-DOBL]
—  [V-HALF]

— [STSRT]
— [CH-2T]
— [CH-2!]
— [V-DOBL]
L [V-HALF]

19 —
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MESSAGE SCREEN —‘ Soft key transition triggered by the function key

MESSAGE

—] ‘ Alarm display screen ‘

L L [ALARM]

— ‘ Message display screen ‘

L [MSG]

—] ‘ Alarm history screen ‘

L [HISTRY] —— [(OPRT)] —— [CLEAR]

Soft key transition triggered by the function key

HELP SCREEN “

HELP

— ‘ Alarm detail screen ‘

L L [ALARM] —— [(OPRT)] —— [SELECT]

— ‘ Operation method screen ‘

—r [OPERAT] — [(OPRT)] —— [SELECT]

—] ‘ Parameter table screen ‘

L [PARAM]
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GRAPHIC SCREEN (T series) —‘ Soft key transition triggered by the function key

Tool path graphics
Mode 0 GRAPH

—‘ Tool path graphics

I [G.PRM] — [(OPRT)] —— [NORMAL]

I [GRAPH] — [(OPRT)] —— [ZOOM] [HEAD]
[ERASE]
[PROCES]
[EXEC]
[STOP]

L— [ZOOM] —— [(OPRT)] [ACT]

—[ [HI/LO]

A.ST/Pathgraphics
Mode 1 to 3 GRAPH

. ‘ A.ST/Pathgraphics ‘

L1 [G.PRM] —— [(OPRT)] —E[NORMAL]
[ENTRY]

L [APRM] — [(OPRT)] T [NORMAL]
[ENTRY]

L [GRAPH] — [(OPRT)] —— [HEAD]
| [ERASE]
L [PROCES]
L [EXEC]
I [STOP]

=3

— [SIDE]
— [FRONT]
L~ [OPEN]
L L [zOOM] —— [(OPRT)] T [EXEC]
[HI/LO]
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GRAPHIC SCREEN (M series) —‘ Soft key transition triggered by the function key

Tool path graphics
GRAPH

—‘ Tool path graphics
- [PARAM]
I [EXEC] —— [(OPRT)] —— [AUTO]
— [STSRT]
— [STOP]
— [REWIND]
L [CLEAR]
I [ZOOM] — [(OPRT)] —— [EXEC]
— [«]
— [=]
[POS] I
— 1
Solid graphics
GRAPH
oo
- [PARAM]
I [BLANK] —— [(OPRT)] —— [ANEW]
— [+ROT]
— [-ROT]
L [+TILT]
L [-TILT]
It [EXEC] —— [(OPRT)] — [A.STI]
— [FST]
— [STOP]
L [REWIND]
—+ [REVIEW] — [(OPRT)] —— [ANEW]
— [+ROT]
— [-ROT]
L [+TILT]
|>] L T
-t [PARAM]
— [3-PLN] —— [(OPRT)] [O]
[«]
=]
(M
W
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1.1.2

Function Keys and Soft
Keys (for 20i)

The function selection soft keys are intended to select screens. Their
functions are equivalent to those of the function keys. For example,
pressing function selection soft key [ POS ] selects the same screen that

is selected using the function key.

Thefunction sel ection soft keysaredisplayed when bit O of parameter No.
3101 (FSK) is 0. They are not displayed when the bit is 1.

The following function selection keys are available.

\ [ POS ] [PRGRM] [SETING] [SYSTEM] [(CHAP)]/

\ [ MsG ] I 1 [cusTOM] [ ] [(CHAP)]/

The following table lists the function selection soft keys and the
corresponding function keys.

Function selection soft key Corresponding function key
[ POS 1] POS
[PRGRM]
[SETING]
[SYSTEM]
[ MSG ] MSG
[cuSTOM]

Pressing soft key (JCHAP]) displays the chapter selection soft keys.

NOTE

This manual uses the function keys to select screens.
When using the function selection soft keys instead of the
function keys, read each function key name in the

descriptions as the corresponding function selection soft
key.
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Function key

L( YO 20 )« )(CHAP)J

< [OCCOCOCdCarx
L—Y—J
Functionselection T

soft key Chapter
selection key

L( YO ) > ) Crry

<O CCd>
\—.Y_J
Chapterselection T

soft key Operation
selection soft key

L( YO X0 Y )¢ )J

<O

! !

Return menu key Continuousmenu
key

1 Pressing one of the chapter selection soft keys displays the
corresponding screen.
If a desired chapter soft key does not appear, press the continuous
menu key.
In some cases, several other chapters can be selected in a chapter.

2 When the desired chapter screen appears, press the operation
selection key to display the items you want to operate.

3 To return to the chapter selection soft key display, press the return
menu key.
If bit O of parameter No. 3101 (FSK) is 0, pressing the return menu
key displays the function selection soft keys again.

The actual display procedure varies from one screen to another.
For specific operations, see the respective descriptions.
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1.2
SCREEN DISPLAYED
IMMEDIATELY AFTER
POWER IS TURNED
ON
1.2.1 Types of PCBs mounted on the slots are displayed.
Slot Status Display If a hardware trouble or an incorrect mounting is found, this screen is
displayed.
® Slot state screen
\
SLOT CONFIGURATION DISPLAY
0: 003E4000 0:
1: 30464202 1:
2: 00504303 2:
3: 3:
4: A 4:
5: 5:

)

I_ Physical slot number (2ndary side)
L— Module ID of the PCB mounted (*1)
— Physical slot number (primary side)

*1) Module ID of PCB
xxOOUOOAA

M Internal slot number
Module function (software ID)

Type of PCB (module ID)

e Module ID

ID Name

D5 Series 16i motherboard

C5 Series 18i motherboard

cC Series 160i motherboard

EC Series 180i motherboard

D4 Series 20i motherboard

CD Serial communication board: remote buffer/DNC2

Serial communication board: DNC1

Clanguage board

CAP Il board
CE Sub-CPU board
CF RISC board
A3 Data server board
D3 Loader control board
AA HSSB interface board
Cc9 PC function card
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e Software ID 40 : Man CPU
41 : Clanguage
43 : Sub CPU
49 : CAPII
4A : Remote buffer
4F : PMC-RE

53 : Loader control
59 : RISC board for high—precision contour control
5E : HSSB interface (with PC)

1.2.2
Setting Module Screen e ~
END : Setting
BOF1-01 completed
SLOT 01 (3046) : END <~ gpace-
SLOT 02 (0050) : <— Settingincom-
pleted
Module ID
Slotnumber
N\ 4
1.2.3
Configuration Display Ve ~
of Software
BOF1-01  ~—Jea™

SERVO : 9090-01 <«——— Digitalservo

SUB : XXXX-XX <—|. ROM
- Sub CPU

OMM : yyyy-YY
PMC : zzzz-77 € (Remote buffer)
- Order made
\ macro/macro
compiler
L— PMC
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1.3 After the system has been installed correctly, you can find the PCBs
SYSTEM installed and the softwaresintegrated on the system configuration screen.
CONFIGURATION

SCREEN

1.3.1 (1)%5 key.

Display Method N .
(2) Press soft key [SYSTEM], then the system configuration screen is

displayed.
(3) The system configuration screen is composed of three screens and

each of them can be selected by the page key .

1.3.2
Configuration of PCBs
® Screen
Software series of mod-
ule with CPU
SYSTEM CONFIG (SLOT) PAGEO1l
A
SLOT MODULE ID SERIES VERSION
00 10D5 : 40 BOF1 0002 <—Softwareversion
01 00CF : 66 B435 0001 of module with
CPU
A A A
Software ID (type)
Module ID
Slot No.

(80~8F is 2nd side)
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e Module ID

e Software ID

ID Name
D5 Series 16i motherboard
C5 Series 18i motherboard
ccC Series 160i motherboard
EC Series 180i motherboard
D4 Series 20i motherboard
CD Serial communication board: remote buffer/DNC2
Serial communication board: DNC1
Clanguage board
CAP-Il board
CE Sub-CPU board
CF RISC board
A3 Data server board
D3 Loader control board
AA HSSB interface board
C9 PC function card
40 : Main CPU
41 : Clanguage
43 : Sub CPU
49 : CAPII
4A : Remote buffer
4F . PMC-RE
53 : Loader control
59 : RISC board for high—precision contour control
5E : HSSB interface (with PC)
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1.3.3
Software Configuration
Screen

Kind of software

MEM *%*%% %%k *%%

.

12:14:59

Software series
/SYSTEM CONFIG (SOFTWARE) 01234 N12345
Y f PAGE:02

SYSTEM BOFO 0001 € Software version

BASIC+OPTION-Al« Software
SERVO 9090 0001 configuration
PMC(SYS) 406A 0001

406B 0001

4099 0001
PMC(LAD) FS16 0001 Character written
MACRO LIB BZGl 0001 on PMC title screen
MACRO APL AAAA BBBB < Characterlwritten
BOOT 60M3 0004 on macro compiler
GRAPHIC-1 600W 001Z oron CAP.

[ PARMA 1[ DGNOS ][ PMC ][ SYSTEM ] [ (OPRT) ]

1.34

Module Configuration

Screen

Configuration of the modules displayed on PCB.

()

~

@

4)

(©)

SYSTEM CONFIG (MODULE) 01234 N12345
Y PAGE: 03
SLOT 00 MOTHER BOARD
AXIS CTRL CARD 0D
DISPLAY CTRL CARD : OE
CPU CARD 01
FROM DIMM 47
SRAM DIMM 23 <
DRAM DIMM 86
PMC CPU 01
MEM **%% %k% k% 12:14:59
[ PARMA ][ DGNOS 1[ PMC ][ SYSTEM ] [ (OPRT)]

Contents of display

(1) Slot number (The number is corresponding to PCB configuration

screen)
(2) Type of PCB mounted
(3) Name of card PCB or DIMM

module

(4)Hardware 1D of mounted card PCB or DIMM module
Refer to “2.4.3 Printed Circuit Boards of the Control Unit” for
correspondence with each hardware ID and drawing number.

Pressing the PAGE key displays the system configuration

screen of other PCBs.
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1.4
ALARM HISTORY
SCREEN

1.4.1 Alarmsgenerated inthe NC arerecorded. Thelatest 25 alarms generated
General arerecorded. The 26th and former alarms are del eted.
142

Screen Display

(1) Press [~] key .
(2) Press soft key [HISTRY] and an alarm history screen is displayed.
(3) Other pages are displayed by or ﬁ key.

/

ALARM HISTORY

01234 N12345

97/04/18 20:56:26
506 OVERTRAVEL :
97/04/18 19:58:11
000 TURN OFF POWER

97/04/18 19:52:45

000 TURN OFF POWER

97/04/18 19:48:43

300 APC ALARM : X-AXIS ZERO RETURN REQUEST
97/04/18 18:10:10
507 OVERTRAVEL :

+X

+B

[ ALARM ][ MSG ][ HISTRY ][ 1 [ (OPRT) ]

1.4.3
Clearing Alarm History

(1) Press soft key [(OPRT)].
(2) Press soft key [(CLEAR], then the alarm history is cleared.

144
Alarm Display

#7

When an external alarm (No. 1000 to 1999) or amacro alarm (No. 3000
to 3999) is output, the alarm history function can record both the alarm
number and message if so specified in the following parameter. If
recording of the message is not set or if no message is input, only an
external alarm or macro alarm is displayed.

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

|3112 | |

| Ead | | | |

[Datatype] Bit
#3 (EAH) The aarm history function:

0: Does not record the messages output with external alarms or macro
alarms.

1: Records the messages output with external alarms or macro alarms.
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1.5 This function enables the saving of external operator messages as a
record.

EXTERNAL Therecord can beviewed on the external operator message history screen.

OPERATOR

MESSAGES

RECORD

151

Screen Display

(1) Pressthe function key.

(2) Press the rightmost soft key [>>].
[ALARM] [MGS] [HISTRY] [ ][ (OPRT) |>>
T

(3) Press the [M SGHI §] soft key.

(4) To display the previous or subsequent screen, pressthe or
key.

MESSAGE HISTORY 01234 N12345 — Date,
97/04/01 17:25:00 PAGE : 1 time, and
* k% %k page
No. — Message
No.
Up to 255 characters Display

range

MEM STRT MTN FIN ALM 17:25:00
[ 1[ MSGHIS 11 1L 10 ]

- J

15.2

Deletion of External
Operator Messages
Record

(1) The recorded external operator message can be deleted by setting the
MMC bit (bit O of parameter 3113) to 1.
Pressing the [CLEAR] soft key erases all the records of the external
operator message.

(2) The MS1 and M SO bits (bits 7 and 6 of parameter 3113) specify the
number of records to be displayed on the external operator message

history screen. When the bits are changed, all externa operator
message records retained up to that point are erased.
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Parameter
#7 #6 #5 #4 #3 #2 #1 #0
|3113 || MSll Mso| | | | | | MHC|
#0 (MHC) Therecords of an external operator message:
0: Cannot be erased.
1: Can beerased.

#6, #7 (MSO,M S1) Thesebits set the number of charactersto beretained in each record of an
external operator message, aswell asthe number of records, as shownin
the following table:

MS1 MSO Number of charac- Number of records
ters in each record
0 0 255 8
0 1 200 10
1 0 100 18
1 1 50 32
*  Anexternal operator message of upto 255 characterscan be specified.
Combining the MS1 bit and M S0 bit (bits 7 and 6 of parameter No.
3113) selects the number of records by limiting the number of
charactersto beretained astherecord of an external operator message.
#7 #6 #5 #4 #3 #2 #1 #0
312 || | | | | [ ow | | |
#2 (OMH) The external operator message history screenis.
0: Not displayed.
1: Displayed.
NOTE
After setting this parameter, briefly turn the power off, then
on again.
1.54 When the number of an external operator messageisspecified, the system
Notes starts updating the records of the specified message. The system

continues to perform update until another external operator message is
specified or until an instruction to delete the records of the external
operator message is specified.



B—63005EN/02

1. DISPLAY AND OPERATION

1.6 This function displays the key and signal operations performed by the
operator upon the occurrence of afault or the output of an alarm, together
OPERATION with the corresponding alarms.
HISTORY This function records the following data:
(1) MDI key operations performed by the operator
(2) Status changes (ON/OFF) of input and output signals (selected signals
only)
(3) Details of alarms
(4) Time stamp (date and time)
16.1
Parameter Setting
#7 #6 #5 #4 #3 #2 #1 #0
[ 3106 | [ ors | | | opH | | | | |
[Datatype] Bit
#4 (OPH) The operation history screenis:
0: Not displayed.
1: Displayed.
#7 (OHS) The operation history is:
0: Sampled.
1: Not sampled.
| 3122 | | Interval at which the clock time is recorded in the operation history
[Datatype] Word
[Units of data] Minutes
[Valid data range] Oto 1439

The clock timeisrecorded to the operation history at specified intervals.
If zeroisset astheinterval, ten minutesisassumed. Thetimeisrecorded
only when data is recorded within the corresponding interval.
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1.6.2

Screen Display

e Displaying the operation
history

(1) Pressthe function key.

(2) Press the continue menu key [ > ]. The [OPEHIS] (OPERATION
HISTORY) soft key are displayed.

(3) Pressthe [OPEHI §] soft key twice. The operation history screenis
displayed.

OPERATION HISTORY 01234 N12345
Page : 123
No.DATA No.DATA No.DATA

01 97/06/03 11 F0000.7T 21 Fo0o00l.0l
02 08:40:00 12 F0000.5T 22 <POS>
03 13 F0001.0T 23 <PROG>
04 F0000.6T 14 F0000.5! 24 <RESET>
05 MEM 15 25 EDIT

06 G0009.0T 16 26 0

07 G0009.1T 17 27 1
08 G0009.2T 18 <PROG> 28 2
09 stl 19 <RESET> 29 3
10 sTl 20 F0000.7d 30 4
EDIT **%* k%% kk% 08:20:52
[ ToP 1[ BOTTOM ]I 10 1 [PG. SRH]

On the operation history screen, the soft keys are configured as shown
below:

— [>] [PARAM'] [DGNOS] [PMC] [SYSTEM] [(OPE)][ I ]

{push
[<1] [W.DGNS| [ 11 ] [OPEHIS] [(OPE)][ > ]
| push
[d] [opeHIS] [SG-SEL] [ 1 [ 1 [(OPE)][ B> ]
{push
[<I] [ TOP ] [BOTTOM][ ] | ] [PG.SRH][ > ]

(4) To display the next part of the operation history, press the page down
key . The next page is displayed.
To display theinterface between two pages, press cursor key E] or

E] . The screenis scrolled by onerow. On a14—inch CRT screen,

pressing the cursor key scrolls the screen by half a page.
These soft keys can also be used:
1) Pressingthe[TOP] soft key displaysthefirst page (ol dest data).
2) Pressing the [BOTTOM] soft key displaysthe last page (latest
data).
3) Pressing the [PG.SRH] soft key displays a specified page.

Example) By entering 50 then pressing the [PG.SRH] key, page 50 is
displayed.

— 34 —
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Data displayed on the operation history screen
(1) MDI keys
Address and numeric keys are displayed after a single space.
Soft keys are displayed in square brackets ([]).
Other keys (RESET/INPUT, for example) are displayed in angle
brackets (<>).
A key pressed at power—on is displayed in reverse video.
For two—path control, the operations of path 2 are displayed in the
same way, but preceded by S .

1) Function key: <POS>, <PROG>, <OFFSET>, etc.

2) Address/numerickey: AtoZ,0t09,; (EOB), +, — (, etc.
3) Page/cursor key: <PAGET>, <CURI>, <CUR«>

4) Soft key: [SF1], [SF2], etc.

5) Other key: <RESET>, <CAN>, etc.

6) Key pressed at power—on: <RESET>

(2) Input and output signals
General signals are displayed in the following format:

G0000.77T
T— The T mark indicates that the signal is
turnedon.
The | mark indicates that the signal is
turned off.

Indicates the bit.

Indicates the address.

Some signals are indicated by their symbol names.

SBK T (Indicates that the single block switch is turned on.)
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Mode selection signals and rapid traverse override signals
are displayed as indicated below:

Input signal
Name displayed
MD1 | ND2 MD4 | REF | DNC1
0 0 0 0 0 MDI
1 0 0 0 0 MEM
1 0 0 0 1 RMT
0 1 0 0 0 NOMODE
1 1 0 0 0 EDT
0 0 1 0 0 H/INC
1 0 1 0 0 JOG
1 0 1 1 0 REF
0 1 1 0 0 TJOG
1 1 1 0 0 THND
Input signal
Name displayed
ROV1 | ROV2
0 0 R100%
1 0 R50%
0 1 R25%
1 1 RF0%
(3NC darms

NC alarms are displayed in reverse video.

P/S alarms, system alarms, and external alarms are displayed together
with their numbers.

For other typesof alarms, only thealarm typeisdisplayed. (No details
are displayed.)

For two—path control, the operations of path 2 are displayed in the
same way, but preceded by S .

Example) PIS0050, SV ALM, S APC_ALM

(4) Time stamp (date and time)
The following time data (date and time) is recorded:
1) Date and time of power—on
2) Date and time of power—off
3) Date and time when an NC alarm occurs

4) The clock time is recorded at predetermined intervals, together
with each new calendar day.
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1. DISPLAY AND OPERATION

® Input signal or output
signal to be recorded in
the operation history

1) The power—on timeis displayed as shown below:
97/01/20 ==== Year/Month/Day
09:15:30 ==== Hour:Minute: Second
2) The power—off time and the time when an NC alarm occurred are
displayed in reverse video.
97/01/20 ==== Year/Month/Day
09:15:30 ==== Hour:Minute: Second
If a system alarm occurs, the date and time are not recorded.
3) At predetermined intervals, the clock timeis displayed in reverse

video. Set theinterval in minutesin parameter No. 3122. If zero
is set, the timeis stamped at ten—minute intervals.

09:15:30 ==== Hour:Minute:Second
Each new calendar day is displayed in reverse video.
97/01/20 ==== Year/Month/Day

NOTE

The clock time is recorded for a specified interval only when
data is stored within that interval.

(1) Pressthe function key.

(2) Press the continuous menu key [ > ]. The [OPEHIS] (operation
history) soft key is displayed.

(3) Pressthe [OPEHI S soft key, then pressthe [SG—SEL ] soft key. The
operation history signal selection screen is displayed.

OP_HIS SIGNAL SELECT 01000 N0O2000

No. ADDRES SIGNAL No. ADDRES SIGNAL

01 X0000 00001000 11 G0000 00000001
02 X0004 10000000 12 G0004 00000011
03 X0008 00001100 13 G0008 00000111
04 X0009 00111000 14 G0003 00001111
05 X0012 00001111 15 G0043 01100000

06 Y0000 01000000 16 *okokok ok ok koK
07 Y0004 00110000 17 ok ke ko k ok
08 Y0007 00011100 18 ok ke ko k ok
09 Y0008 00011100 19 dodk ko ok ok ok ok
10 Y0010 00011100 20 dodk ko ok ok ok ok

>
EDIT *%%x% *x%%x % % % 00:00:00
[OPEHIS] [SG-SEL] [ 110 1 [ (OPE) 1]

)
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1.6.3

Setting The Input
Signal or Output Signal
to Be Recorded in The
Operation History

(1) Ontheoperation history signal selection screen, pressthe[(OPE)] soft
key.

OP_HIS SIGNAL SELECT 01000 N0O2000

No. ADDRESSIGNAL No. ADDRES SIGNAL

01 G0004 00000010 11 Fhrkkkkk
02 khkkkkkkk ]2 Akkkhhkhk
03 *hkkkkkkk 13 Akkkhkkhk
04 *kkkkkkk 14 Akkkhkhk
05 *kkkkkkk 15 Akkkhkkk
06 kkkkkkkk 16 Kkkkhhkhk
07 khkkkkkkk 17 Kkkkhhkhk
08 *kkkkkkk 18 Kkkkhhkhk
09 *kkkkkkk 19 Ahkkkhhkhk
10 *kkkkkkk 20 Akkkhkkhk

>
EDIT **%% *%% *%% *%*%* 00:00:00
[ ALLDEL ][ DELETE ][ ON:1 ][ OFF:0 ]I ]

- J

(2) Press the cursor key @ or @ to position the cursor to adesired
position.

(3)Keyinasignal type(X, G, F, or Y) and an address, then pressthe
key.
Example) GO004

Signal address G0004 is set in the ADDRES column. The
corresponding position in the SIGNAL column is initialized to
000000000.

(4) Select the bit to be recorded.

To select all bits of the specified signal address, pressthe [ON: 1] soft
key while the cursor is positioned to 00000000 .

To select aparticular bit, position the cursor to that bit by pressing the

cursor key E] or E] then press the [ON: 1] soft key. To cancel

a selection made by pressing the [ON:1] soft key or to cancel a
previously selected signal, press the [OFF:0] soft key.

(5) Up to 20 addresses can be specified by means of this signal selection.
Theseaddresses need not always be specified at consecutive positions,
starting from No.1.

(6) Pressingthe[ALLDEL ] and [EXEC] soft keysdeletesall data. If the
[ALLDEL] key ispressed by mistake, it can be cancelled by pressing
the [CAN] key.

(7)To delete a selected signal address, position the cursor to the
corresponding position then press the [DELETE] and [EXEC] soft
keys. Inthe SIGNAL column, asterisks ******** gre displayed in
place of the deleted data. Inthe ADDRES column, the corresponding
position is cleared.

If the [DELET] key is pressed by mistake, it can be cancelled by
pressing the [CAN] key.
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® Input signals and output
signals to be recorded in

the history

(8) Pressing the return menu key [ <] ] causesthe [OPEHIS] (OPE) soft
key to be displayed again.

NOTE

1 Across (x) indicates that a signal will not be recorded. Also,
any signal for which an address is not specified will not be
recorded, either.

2 Acircle (O) indicates that a signal can be recorded.

3 Asignal indicated by its symbol name will also be displayed
by its symbol name.

1. M/T addresses

MT—PMC
#7 #6 #5 #4 #3 #2 #1 #0

| X000 | | ) | ) | ) | ) | ) | ) | ) | ) |

l

l
| X127 | | ) | ) | ) | O | O | ) | ) | ) |

PMC—CNC
#7 #6 #5 #4 #3 #2 #1 #0

| G000 | | ) | ) | O | O | O | ) | ) | ) |

l
| GOIO3 | | ) | ) | O | O | O | ) | ) | ) |
| G004 | | ) | ) | O | 9 | FIN | 19 | ) | O |
|G005 | | ) | ) | ) | 19 | TFIN | SFIN | 19 | MFIN |
|G006 | | ) | ) | ) | ) | 9 | *ABS | O | SRN |
| G007 | | RLSOTl EXLM | *FLUP | 9 | ) | ST | STLK | ) |
|G008 | | ERS | RRW | *Sp “ESP | 19 | ) | ) | T |
| G009 | | ) | ) | O | O | ) | ) | ) | ) |

l
| G0)13 | | ) | ) | O | O | ) | ) | ) | ) |
| G014 | | ) | ) | ) | O | O | ) | ) | ) |
| G015 | | ) | ) | O | O | ) | ) | ) | ) |

l
| G0z18 | | ) | ) | O | O | O | ) | ) | ) |
| G019 | | RT | 19 | 19 | ) | ) | ) | ) | O |
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#7 #6 #5 #4 #3 #2 #1 #0
[e@ ][ o[ o] ool ool o]o]
IGé“ZIIOIOIOIOIOIOIOIOI
[coas ][ O T x [ O] x [ x [ o] O] O]
(e« JL O ] o[ o] o] o] © [ mx]eom|
| coss | | BDTO | BDT8 | BDT7 | BDT6 | BDTS | BDT4 | BDT3 | BDT2 |
| Goa6 | | DRN | KEv4 | KEY3 | KEY2 | KEYL | O [ SBK [ O |
(erjl oJofolJofJolJol]ol]o]
|GC§60||O|O|O|O|O|O|O|O|
l[coer || © | o [ o | o | © | O | O |[Rem|
[@= ][0 [ o[ ol oo o] o]o]
|G(§99||O|O|O|O|O|O|O|O|
[Groo | [ +8 | +7 [ w6 | +5 | +4 | w3 [ w2 [ +1 |
][ o[ o[ oo o[o]o]o]
G2 || 8 | 97 [ 96 | 5 | 4 | 33 [ -2 [ -3 |
(@@ ][0 [ o[ o[ oo o] o]o]
|G1§05||O|O|O|O|O|O|O|O|
[Groe | [ w8 | w7 [ M6 [ w5 | w4 | w3 [ w2 [ w1 |
[ ][ o[ o[ ol oo o] o]o]
| G108 | | MLK8 | MLK7 | MLK6 | MLKS | MLK4 | MLK3 [ MLK2 [ MLKL |
[@® ][0 [ o[ ol o[ o[ o] o]o]
[G110 | [ +me [ +LM7 [ +Lm6 | +LM5 [ +Lm4 [ +LM3 [ +LM2 [ +LML |
[em][ o [0 olo[ o[ o] o]o]
[cu2 | [ -m8 | —tm7 [ —Lm6 | —Lm5 | —Lm4 | -Lm3 [ -LM2 [ -Lm1 |
[@=][ 0 [0 [ ol o[ o[ o] o]o]
I I N I N = B
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#7 #6 #5 #4 #3 #2 #1 #0
| G115 | | O | O | O | O | O | O | O | O |
| G116 | * |8 *L7 *_L6 *|5 L4 *13 *2 * L1 |
| G117 | | O | O | O | O | O | O | O | O |
| G118 | *+ED8 | *+ED7 | *+ED6 | *+ED5 | *+ED4 | *+ED3 | *+ED2 | *+ED1 |
| G119 | | O | O | O | O | O | O | O | O |
| G120 | * ED8 | *~ED7 | *~ED6 | *~ED5 | *-ED4 | *~ED3 | *~ED2 | *—ED1 |
[cza |[ o ] o] o ] o] o] o] o] o |
)
| 01225 | | O | O | O | O | O | O | O | O |
| G126 | | SVF8 | SVF7 | SVF6 | SVF5 | SVF4 | SVF3 | SVF2 | SVF1 |
| G127 | | O | O | O | O | O | O | O | O |
|
| 01229 | | O | O | O | O | O | O | O | O |
| G130 | | *|T8 | *|T7 | *|T6 | *|T5 | *|T4 | *|T3 | T2 | *T1 |
| G131 | | O | O | O | O | O | O | O | O |
| G132 | | ) | ) | ) | 19 | +MIT4 | +MIT3 | +MIT2 | +MITL |
| G133 | | ) | ) | O | O | O | O | O | O |
| G134 | | ) | ) | ) | 9 | —MIT4| —MIT3 | _MIT2 | _MIT1 |
| 01?5 | | ) | ) | O | O | O | O | O | O |
\
| G255 | | O | O | O | O | O | O | O | O |
PMC—-MT
#7 #6 #5 #4 #3 #2 #1 #0
| Y000 | | ) | O | O | O | O | O | O | O |
1
e ][ 0] o] 0] 0] o] o] o] 0]
CNC—PMC
#7 #6 #5 #4 #3 #2 #1 #0
| FO00 | | ) | O | O | O | O | O | O | O |
!
| F25z5 | | O | O | O | O | O | O | O | O |
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2. List of Addressfor 2—path control

MT—PMC
#7 #6 #5 #4 #3 #2 #1 #0
[x00 || © | o [ o | o | o | o[ o [ O |
|X12§7||O|O|©|O|OIOIO|O|
PMC—CNC (Signas for tool post 1)
#7 #6 #5 #4 #3 #2 #1 #0
[gooo || © | o [ o | o | o | o[ o [ o |
|GOE)3|| ol o] o] o] o o o] o]
[ ][ o [ o[ oo [m[o[0o]0]
l[coos || © | o [ O | O | /AN | seN | O [ MFN |
oo || © | o [ o | o | © *ABS | O [ SRN |
| Goo7 | [RLsoT| Exem [ *FLUP | O | O | sT [ sTlk [ O |
[coos | [ ERs [ RRW [ *sp [ *esP [ O | O | O [ =1 |
|[gooo || © | o [ o | o | o | o[ o | o |
|<301§3|| ol o] o] o] o] o] o] o |
(vl o ofofJoJo]Jol]ol]ol]
[eE][ o[ o[ o[ o[ o o[ 0]0]
|G01§8|| ol o] o] o] o] o] o] o |
[coo |[ Rt | O] 0o ] © ] o] o] o] o |
[e®][ o[ o[ o]0 o [0 0]0]
|G0j2|| ol o] o] o] o] o] o] o |
[coas ][ O T x [ O] x [ x [ o] O] O]
[coasa || O | o [ o | o | © | O [ mk [ BDTL |
| Goas | | BDT9 | BDT8 | BDT7 | BDT6 | BDTS | BDT4 | BDT3 | BDT2 |
| coss | | DRN | KEv4 | KEY3 | KEv2 [ KEVL | O | sek | O |
(eor jl o JofoJofJo]Jo]ol] o]
|Goéo|| ol o] o] o] o] o] o] o |
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#7 #6 #5 #4 #3 #2 #1 #0
leoer || © | o | o | o | o | O | O |[Rem|
@@ ][ o[ o] oo o[ o[o]0]
|GOS§)9|| ol o] o] o] o] o] o] o |
[Groo | [ +8 | +7 [ w6 | +5 | +4 | w3 [ w2 [ 1 |
(@@ ][ o[ o[ oo o[ o] o]o]
[co2 || 8 | 97 [ 6 | 5 | 4 | 338 [ -2 [ -3 |
(@@ ][0 [ o[ o[ oo o] o]o]
K | I i I B I T
[cloe | [ w8 | m7 | mie [ wms [ ma | w3z | w2 [ smi |
[ ][ o[ o[ oo o[o]o]o]
| G108 | | MLK8 | MLK7 | MLK6 | MLKS | MLK4 | MLK3 [ MLK2 [ MLKL |
[@® ][0 [ o] ol o[ o[ o] 0o]o]
[G10 | [ +me [ +LM7 [ +Lm6 | +LM5 [ +Lm4 [ +LM3 [ +LM2 [ +LML |
[em][ o[ o[ olo[ o[ o] o]o]
[cu2 | | -m8 | —tm7 [ -LM6 | -LM5 | —Lm4 | -LM3 [ -LM2 [ -LM1 |
[@=][ o [ o[ ol o[ o[ o] o]o]
I I N I e = B =
][ o[ o[ oo o[o]o]o]
[Gue | [ 18 | =17 | *16 | =15 | *1a | *13 | *12 | "1 |
[@ ][ o[ o] oclo[o[o]o]o]
[ Gus | [ ~+Eps | ~+ED7 | *+ED6 | *+EDS5 | *+ED4 [ *+ED3 [ *+ED2 [ *+ED1 |
[@s ][ o[ o[ ol ofo[ o] o]o]
| Gieo | | *-ED8 | *-ED7 | *-ED6 | *EDS5 | *ED4 | *-ED3 | *ED2 | *-ED1 |
[@=][ o [0 ol oo o] o]o]
R A A B T N
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#7 #6 #5 #4 #3 #2 #1 #0
| G126 | | SVF8 | SVF7 | SVF6 | SVF5 | SVF4 | SVF3 | SVF2 | SVF1 |
| G127 | | O | O O O | O | O | O | O |
!
| 012)9 | | ) | O O O | ) | O | O | O |
| G130 | | *|T8 | *|T7 | *|T6 | *|T5 | *|T4 | *|T3 | T2 | *T1 |
| G131 | | O | O O O | O | O | O | O |
| G132 | | O | O O O | +MIT4 | +MIT3 | +MIT2 | +MIT1 |
| G133 | | ) | ) ) ) | ) | O | O | O |
| G134 | | O | O O O | —MIT4| —MIT3 | —MIT2 | _MIT1 |
| G135 | | O | O O O | O | O | O | O |
1
| G2é5 | | O | O O O | ) | O | O | O |
PMC—CNC (Signas for the 2—path)
#7 #6 #5 #4 #3 #2 #1 #0
|G1000 | | O | ) O O | ) | O | O | O |
!
|G10)03 | | O | O O O | O | O | O | O |
|G1004 | | 0 | ) O ) | FIN | 0 | O | O |
|<31005| | ) | ) ) ) | TFIN | SFIN | ) | MFIN |
|GlOO6| | ) | ) O ) | ) *ABS | ) | SRN |
|G1007 | | RLSOTl EXLM | *FLUP | ) | ) | ST | STLK | O |
G1008 ERS RRW *SP *ESP ) ) ) T
| | | | | | | | | |
|G1009 | | ) | ) O O | ) | O | O | O |
!
|G10)13 | | ) | ) O O | ) | O | O | O |
|<31014 | | 0 | 0 0 0 | O | O | O | O |
|<31015 | | ) | ) O O | O | O | O | O |
!
|G10)18 | | ) | ) O O | ) | O | O | O |
|<31019 | | RT | 19 0 ) | O | O | O | O |
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#7 #6 #5 #4 #3 #2 #1 #0
[@m][ o[ o] o] ool ool o]
| i W i
(@] [ 0 [ = [ 0] ~ [ [ 00 0]
(@] [0 [ 0 [ 0 0] o[ 0 [mx[eom]
|G1045 | | BDTO | BDT8 | BDT7 | BDT6 | BDTS | BDT4 | BDT3 | BDT2 |
|G1os6 | | DRN | KEv4 | KEY3 | KEv2 [ KEYL | O | sek | O |
@] [0 [ o[ o] o[ o[ o] o]o]
|G10§60||O|O|O|O|O|O|O|O|
[eoer || © | o [ o | o | o | O | O |[Rem|
][ o[ o[ ol o[o[o[0o]0]
|Gloig||o|o|o|o|o|o|o|o|
[Guoo | [ +8 | +7 [ w6 | +5 | +4 | w3 [ w2 [ 1 |
][0 [ o] o] o[ o[ o]o]o]
lemoz | [ -8 | -7 | 36 | -5 [ -4 | -8 | -2 | -n |
@] 0 [ o] o] o[ o[o]o]o]
| 0 T R W
|clwoe | [ w8 | w7 [ M6 | wms | w4 | w3 [ m2 [ swi |
][ o[ o[ ol o[o[o[0o]0]
|G1108 | | MLK8 | MLK7 | MLK6 | MLKS | MLK4 | MLK3 [ MLK2 [ MLK1 |
[@®][ 0 [ o] o] o[ o[o]o]o]
[Guio | [ +«me [ +Lm7 [ +m6 | +Lms [ +ma [ +LM3 [ +Lm2 [ +LML |
][0 [ o] o] o[ o[ o]o]o]
|cu12 | [ -Lm8 | -m7 [ -LM6 | —LM5 | —Lm4 | -LM3 [ -LM2 [ -Lm1 |
][0 [ o] o] o[ o[ o]o]o]
O I I N N = N
@] [0 [ o[ o] o[ o[ o]o]o]
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#7 #6 #5 #4 #3 #2 #1 #0
|G1116 | * |8 *L7 *_L6 *|5 L4 *|3 *2 *L1 |
[z |[ o ] o] o ] o] o] o] o] o |
|G1118 | *+ED8 | *+ED7 | *+ED6 | *+ED5 | *+ED4 | *+ED3 | *+ED2 | *+ED1 |
|<31119 | | ) | ) | O | O | O | O | O | O |
|(31120 | *_ED8 | *~ED7 | *-ED6 | *-ED5 | *-ED4 | *-ED3 | *-ED2 | *-ED1 |
|<31121 | | O | O | O | O | O | O | O | O |
1
\
|<31125 | | ) | ) | O | O | O | O | O | O |
|G1126 | | SVF8 | SVF7 | SVF6 | SVF5 | SVF4 | SVF3 | SVF2 | SVF1 |
[eur|[ o ] o] o ] o] o] o] o] o |
1
|<31i29 | | O | O | O | O | O | O | O | O |
|(31130 | | T8 | *T7 | *IT6 | *IT5 | T4 | T3 | T2 | *T1 |
|<31131 | | O | O | O | O | O | O | O | O |
|(31132 | | 0 | ) | ) | 0 | +MIT4 | +MIT3 | +MIT2 | +MIT1 |
|<31133 | | O | O | O | O | O | O | O | O |
|<31134 | | 0 | ) | ) | 19 | _MIT4 | _MIT3 | _MIT2 | _MITL |
|<31135 | | O | O | O | O | O | O | O | O |
1
\
|<31255 | | O | O | O | O | O | O | O | O |
PMC—-MT
#7 #6 #5 #4 #3 #2 #1 #0
| Y000 | | O | O | O | O | O | O | O | O |
1
\
| Y127 | | O | O | O | O | O | O | O | O |
CNC—PMC (Signalsfor the 1—path)
#7 #6 #5 #4 #3 #2 #1 #0
| FO00 | | ) | O | O | O | O | O | O | O |
1
\
| F255 | | O | O | O | O | O | O | O | O |
CNC—PMC (Signals for the 2—path)
#7 #6 #5 #4 #3 #2 #1 #0
|F1000 | | ) | O | O | O | O | O | O | O |
1
\
|F1255 | | O | O | O | O | O | O | O | O |
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1.6.4

Inputting and
Outputting the
Operation History Data

e Qutput

® |nput

® Qutput data format

Recorded data can be output to an input/output unit connected via a
reader/punch interface. An output record can be input from the
input/output unit.

Set the input/output unit to be used in setting parameters No. 0020 and
0100 to 0135.

To output the data, set a code in the SO bit of a setting parameter (bit 1
of parameter No. 0020).

(1) Select EDIT mode.
(2) Press the key, then select the operation history display screen.

(3) Press the soft keys [(OPRT)], (=], [PUNCH], and [EXEC] in this
order.

The data output to the FANUC Floppy Cassette or FANUC FA Card is
stored under file name OPERATION HISTORY.

(1) Select EDIT mode.
(2) Pressthe key, then select the operation history display screen.

(3) Press the soft keys [(OPRT)], (=], [READ], and [EXEC] in this
order.

MDI/soft key

Signd

Alarm

For extension (date or time)
MDI/soft key of path 2
Signal of path 2

Alarm of path 2

No o bk~hwbdPE

The header and recorded operation data are output, in this order. The
operation history dataisdivided into four partsby identifier words. Data
other than the identifier words depends on the type.

—T (identifier word)

TO : Header

T50 : MDl/soft key

T51 : Signal

T52 : Alarm

T53 : For extension (date or time)
T54 : MDl/soft key of path 2
T55 : Signal of path 2

T56 : Alarm of path 2
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1) Header

T 0 c| o P E R | A T I (o] N
H I S T| O|R Y

C: Data word

2) MDI/soft key
T 5 0 P Otol H * *
PO:  Usually
P1: At power—on
H **: Key code (See the following table.)

3) Signd
T 5 1 P Oto6 N | Oto255 H * * , * *

New data  Old data

P0O:  X0000 and above
P2: GO0O000 and above
P4: Y0000 and above
P6: F0000 and above
N***: DI/DO number
H**: Signal information data (hexadecimal)
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4) Alarm

T 5 2 P Oto 10 N * * * * ;

PO:  P/S No. 100

P1: P/S No. 000

P2: P/S No. 101

P3: P/S No. 0001 to 254
P4:  Overtravel alarm
P5:  Overheat alarm

P6: Servo alarm

P7: System alarm

P8: APC alarm

P9: Spindle alarm

P10:  P/S alarm No. 5000 to 5999
P15: External alarm

N****: Alarm number (for P/S alarm, system alarm, and external
alarm only)

5) For extension (date or time)

Date T 5 3 P Otol E 0 D * * * * * * * * :
Time T 5 3 P Otol E 1 D * * * * * * :

PO:  Usually

P1: At power—on

EO: Date

El: Time

D*..*: Data Example) October 29, 1997
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6) MDI/soft key of path 2

T 5 4 P 0to1l H *
PO:  Usually
P1: At power—on
H **: KCB code (See the following table.)
7) Signal of path 2
T 5 5 P 2,6 N 1000to 1255 H * *
New data Old data
P2: G1000 and above
P6: F1000 and above
N***: DI/DO number
H **: Signal information data (hexadecimal)
8) Alarm of path 2
T 5 6 P Oto 10 N * * *
PO: P/S No. 100
P1: P/S No. 000
P2: P/S No. 101
P3: P/S No. 001 to 254
P4: Overtravel alarm
P5: Overheat alarm
P6: Servo alarm
P7: System alarm
P8: APC alarm
P9: Spindle alarm

P10: P/S alarm No. 5000 to 5999

P15:

N****-

External alarm

Alarm number (for P/S alarm, system alarm, and external

alarm only)
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Key codes (MDI/soft key)

(OOH to 7FH)

0 2 4 5 6 7

0 Space @ P
1 ! A Q
2 B R
3 # C S
4 $ D T
5 % E U
6 & F \%
7 G W
8 ( H X
9 ) [ Y
A ; * J Zz

(EOB)
B + K [
C L ¥
D - M ]
E N
F / o) -

51
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(80H to FFH)

8 9 A B C D E F
0 Reset FO
* *
1 MMC F1
* *
2 CNC F2
* *
3 F3
*
4 Shift | Insert F4
* *
5 Delete F5
* *
6 CAN | Alter E6
* *
7 F7
*
8 Cur— | Input POS | F8
* * * *
9 Cure PROG | F9
* * *
A Curl | Help OFFSET
* * SETTING
B cur? SYSTEM
* *
C MESSAGE
D CUSTOM
GRAPH
*1*
E Pagel cusToM | FR
* * *
F PageT Fapt | FL
* * *

*1:0n the small-sized keypad, ED corresponds to the key. Ona

standard keyboard, ED corresponds to the key and EE to the

o

*: Command key



B—63005EN/02

1. DISPLAY AND OPERATION

1.6.5
Notes

(1) Whilethe operation history screenisdisplayed, no information can be
recorded to the history.

(2) Aninput signal having an on/off width of up to 16 msecisnot recorded
in the history. Some signals are not recorded in the history.

(3) Once the storage becomes full, old datais deleted, starting from the
oldest record. Up to about 8000 key information items can be
recorded.

(4) The recorded data is retained even after the power is turned off. A
memory al clear operation, however, erases the recorded data.

(5) The operation history function cannot execute sampling when the
OHS bit (bit 7 of parameter No. 3106) is set to 1.

(6) Set the date and time on the setting screen.

(7) The time needed to input and output 6000 operation records at arate
of 4800 baud is as follows:

Output: About 5 minutes
Input: About 2 minutes and 30 seconds

Thisfile corresponds to a paper tape of about 180 m in length.
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1.7
HELP FUNCTION

1.7.1
General

The help function displays aarm information, operation method and a
table of contents for parameters. This function is used as a handbook.

1.7.2
Display Method

® Display of help screen

® Help for alarm

Press key on any screen other than PM C screen, then ahelp screen

appears.

(However, it is not available when PMC screen/CUSTOM screen is

displaying)

-

HELP (INITIAL MENU)
*kkkk HELP
1. ALARM DETAIL

[ALARM] [OPERAT] [PARAM]

.

*kkkk

2. OPERATION METHOD
3. PARAMETER TABLE

[

01234 N12345

)

(1) When an alarm is generated, press soft key [ALARM], then a help

message of the alarm is displayed.

-

HELP (INITIAL MENU)

NUMBER : 010

M’SAGE : IMPROPER G CODE
FUNCTION

ALARM :

IS BEING COMMANDED

IS BEING COMMANDED

[OPERAT]

[PARAM] [

-

A G CODE NOT LISTED IN G-CODE TABLE

ALSO G-CODE FOR FUNCTION NOT ADDED

01234 N12345

~

1 [ (OPRT) 1]

(2) Pressing soft key [OPERAT],(alarm No.), and soft key [SELECT]
in thisorder, ahelp message corresponding to theinput alarm number

is displayed.

— 54
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e Help for operation

(1) Press[2 OPR], then a menu for operation method is displayed.

-

HELP (OPERATION METHOD) 01234 N12345
1. PROGRAM EDIT

2. SEARCH

3. RESET

4. DATA INPUT WITH MDI

5. DATA INPUT WITH TAPE

6. OUTPUT

7. INPUT WITH FANUC CASSETTE

8. OUTPUT WITH FANUC CASSETTE

9. MEMORY CLEAR

[ALARM] [PI3300NE [PARAM] [ 1 [(OPRT)]

)

(2) Press[OPERAT], (an item number) and soft key [SELECT], thenan
operation method of the item is displayed.

Pressing PAGE key or ﬁ displays another pages.

HELP (OPERATION METHOD) 01234 N12345
<<1.PROGRAM EDIT>> 1/4 <— Current
DELETE ALL PROGRAMS g:gngw

MODE :EDIT

SCREEN : PROGRAM

OPR :(0-9999) - (DELETE)

DELETE ONE PROGRAM
MODE : EDIT
SCREEN : PROGRAM
OPR : (0+PROGRAM NUMBER) - <DELETE>

[ ] [ ] [ ] [ 1 [SELECT]
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® Parameter table

Press soft key [3 PARA], then a parameter table is displayed.

-

HELP (PARAMETER TABLE)

- SETTING

-READER/PUNCHER INTERFACE
+AXIS CONTROL/SETTING UNIT
*COORDINATE SYSTEM

*STROKE LIMIT

-FEED RATE

- ACCEL/DECELERATION CTRL
*SERVO RELATED

-DI/DO

[ aLARM ] [oPERAT] [[BNINA] [

01234 N12345
1/4 <— Current

(NO.
(NO.
(NO.
(NO.
(NO.
(NO.
(NO.
(NO.
(NO.

0000~
0100~
1000~
1200~
1300~
1400~
1600~
1800~
3000~

—_ e e —

] [SELECT]

page/ Total
page

)

Another screen can be selected by the PAGE key or .



B—63005EN/02

1. DISPLAY AND OPERATION

1.8
DISPLAYING
DIAGNOSTIC PAGE

1.8.1
Displaying Diagnostic
Page

(1) Press |- Key.

(2) Press soft key [DGNOS], then a diagnostic screen is displayed.

1.8.2
Contents Displayed

® Causes when the
machine does not travel
in spite of giving a
command

000 WAITING FOR FIN SIGNAL

001 MOTION
002 DWELL
003 IN-POSITION CHECK

004 FEEDRATE OVERRIDE 0%
005 INTERLOCK/START LOCK

006 SPINDLE SPEED ARRIVAL CHECK

010 PUNCHING

011 READING

012 WAITING FOR (UN) CLAMP

013 JOG FEEDRATE OVERRIDE 0%
014 WAITING FOR RESET, ESPRRW OFF
015EXTERNAL PROGRAM NUMBER SEARCH

016 BACKGROUND ACTIVE

An auxiliary function is being
executed.

Travel command of cycle
operation is being executed.
DWELL Dwel is being
executed.

In—position check is being done.
Feedrate override is 0%.
Interlock or start lock is input.
Waiting for spindle speed
arrival signal.

Data is being output through
reader/puncher interface.

Data is being input through
reader/puncher interface.
Waiting for the end of index
table indexing

Manual feedrate override is 0%.
NC isin reset state.

External Program Number
Search External  program
number search is being done
Background is being used.
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® Cause of the cycle start

LED turned off 020 CUT SPEED UP/DOWN 1]of[ofof 1] o]0
021 RESET BUTTON ON o|of1]o0]o|o]o
022 RESETAND REWINDON |0 | of o] 1| o] of o
023 EMERGENCY STOP ON 1| o] ofo|o|ofo
024 RESET ON 1| 1] 1] 2| o] 0|0
025 STOP MOTIONORDWELL |1 | 1| 1| 1] 1] 1] o

Input of emergency stop signal 4

Input of external reset signal E—
Reset button On of MDI
Input of reset & rewind

Servo alarm generation
Switching to other mode, Feed hold
Single block stop

e State of TH alarm

030 CHARACTER NUMBER TH ALARM Position of the character that
caused TH alarm. The position

is counted from the head.
031 TH DATA Data of the character that caused
TH aarm.
® Screen hard copy status
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 035 | | | | | ER3 | ER2 | ER1 | ABT | END |

#O(END): Screen hard copy was completed normally.

#1(ABT): Screen hard copy was discontinued.

#2(ER1): Aninvalid parameter value was specified for screen hard copy.
#3(ER2): An attempt to use amemory card for screen hard copy failed.

#4(ER3): Anerror occurred during writing to amemory card for screen hard copy.
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® C executor status

DGN | 045 | |

C executor status

[Datatype] Bit
[Valid data range] 0to 255

® Details of serial pulse

C executor status

0: Normal.

2: Inoperablebecause of an incorrect FROM content.

3: Inoperable because the power was switched on with the M and 0 keys held
down.

5: Inoperable because of insufficient SRAM area; increase the SRAM area size.
Alternatively, inoperable because of an incorrect C executor library version; use
anew C executor library.

6: Inoperable because of an internal error.

7 Inoperable because of an internal error.

9: Inoperable because of an internal error.

10: | Inoperable because of an incorrect C executor library version; use a new C
executor library.

11: | Inoperable because of an incorrect FROM content.

12: | Inoperable because of an internal error.

coder #7 #6 #5 #4 #3 #2 #1 #0
DGN |200 || OVL| LV | ovc| HCA| HVA| DCA| FBA | OFA|
#7(OVL): Overload alarm
#6(LV): Insufficient voltage alarm
#5(0OVC): Over current alarm
#4(HCA): Abnormal current alarm
#3(HVA): Overvoltage alarm
#2(DCA): Discharge alarm
#1(FBA): Disconnection alarm
#O(OFA): Overflow alarm
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#7 #6 #5 #4 #3 #2 #1 #0
DeN [ 201 || AD | | | & | | | | |
Y Y
Overload 0 - - - Motor overheat
alarm 1 - - — | Amplifier overheat
Disconnec- 1 - - 0 Built—in pulse coder (hand)
tion alarm 1 - - 1 Disconnection of separated type pulse
coder (hard)
0 - - 0 Disconnection of pulse coder (software)
#7 #6 #5 #4 #3 #2 #1 #0
DGN |202 || | CSAl BLA| PHA| RCA| BZA| CKA| SPH|
#6(CSA): Hardware of seria pulse coder is abnormal
#5(BLA): Battery voltage islow (warning)
#4(PHA): Seria pulse coder or feedback cableis erroneous.
#3(RCA): Seria pulse coder isfaulty.
Counting of feedback cable is erroneous.
#2(BZA): Battery voltage became 0.
Replace the battery and set the reference position.
#1(CKA): Seria pulse coder is faulty.
Internal block stopped.
#O(SPH): Serial pulse coder or feedback cable is faulty.
Counting of feedback cable is erroneous.
#7 #6 #5 #4 #3 #2 #1 #0
DGN |2o3 || DTE| CRCl STB | PRM| | | | |
#7(DTE): Communication failure of serial pulse coder.
There is no response for communication.
#6(CRC): Communication failure of serial pulse coder.
Transferred data is erroneous.
#5(STB): Communication failure of serial pulse coder.
Transferred data is erroneous.
#4(PRM): Thealarmisdetected by the servo, theval ues specified intheparameter is
not correct.
#7 #6 #5 #4 #3 #2 #1 #0
DGN |2o4 || | OFSl MCC| LDA| PMS| | | |
#6(OFS):  Abnormal current value result of A/D conversion of digital
#5(MCC): Contacts of MCC of servo amplifier is melted.
#4(LDA): Seria pulse coder LED is abnormal
#3(PMS): Feedback is not correct due to faulty serial pulse coder C or feedback

cable.

60 —
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® Details of stand—alone
type serial pulse coder

alarms #7 #6 #5 #4 #3 #2 #1 #0
DGN | 205 || OHA| LDA | BLA | PHA | CMA| BZA | PMA| SPH |

#7(OHA): Overheat occurred in the stand—al one type pulse coder.

#6(LDA): An LED error occurred in the stand—al one type pulse coder.
#5(BLA): A low battery voltage occurred in the stand—alone type pulse coder.
#4(PHA): A phase data error occurred in the stand—alone type linear scale.
#3(CMA): A count error occurred in the stand—alone type pulse coder.
#2(BZA): The battery voltage for the stand—alone type pulse coder is zero.
#1(PMA): A pulseerror occurred in the stand—al one type pul se coder.

#O(SPH): A soft phase data error occurred in the stand—alone type pul se coder.

#7 #6 #5 #4 #3 #2 #1 #0
DGN | 206 || DTE | CRC | STB | | | | | |

#7(DTE): A dataerror occurred in the stand—alone type pul se coder.
#6(CRC): A CRC error occurred in the stand—al one type pulse coder.
#5(STB): A stop bit error occurred in the stand—alone type pulse coder.

® Details of invalid servo Thisdataindicatesthe cause of servo alarm No. 417, detected by the NC.
parameter alarms (on the If thealarm isdetected by the servo, the PRM bit (bit 4 of DGN No. 0203)
CNC side) issetto 1.

#7 #6 #5 #4 #3 #2 #1 #0
DGN | 280 || | AXS | | DIR | PLS | PLC | | MOT|

#O(MOT): The motor type specified in parameter No. 2020 fals outside the
predetermined range.

#2(PLC): Thenumber of velocity feedback pul sesper motor revolution, specifiedin
parameter No. 2023, is zero or less. Thevalueisinvalid.

#3(PLS): Thenumber of position feedback pul ses per motor revol ution, specifiedin
parameter No. 2024, is zero or less. The valueisinvalid.

#4(DIR): Thewrongdirection of rotation for themotor isspecifiedin parameter No.
2022 (the value is other than 111 or —111).

#6(AXS): In parameter No. 1023 (servo axis number), avalue that falls outside the
rangeof 1 tothenumber of controlled axesisspecified. (For example, 4is
specified instead of 3.) Alternatively, the values specified in the
parameter are not consecutive.

® Position error amount

DGN | 300 | | Position error of an axis in detection unit
. Feed rate [mm/min] 1
Positionerror= : - vsTrswe——
60 x servo loop gain [1/sec] Detectionunit

® Machine position

DGN | 301 | | Distance from reference position of an axis in detection unit
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® Reference position shift
function

DGN | 302 | | Distance from the end of the deceleration dog to the first grid point |

[Datatype] Two—word axis
[Units of data] 0.001 mm (metric output), 0.0001 inch (inch output)
[Valid datarange] Oto 499999999
® Position deviation with

fine acceleration/
deceleration enabled

DGN | 303 | | Positiondeviation with fine acceleration/deceleration enabled

[Datatype] Two—word axis
[Unit of data] Detection unit
[Valid data range] 99999999 to —99999999

® Reference counter

DGN | 304 | | Reference counter for individual axes

[Datatype] Two—word axis
[Unit of data] Detection unit
[Valid data range] 99999999 to —99999999

® Displacement detection

DGN | 305 | | Position feedback data between Z phases of individual axes

[Datatype] Two—word axis
[Unit of data] Detection unit
[Valid data range] 99999999 to —99999999

If displacement detection is enabled, the feedback data between the Z
phases of different axesis represented in the detection unit.
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® Cause of the APZ bit (bit
4 of parameter 1815)

brought to 0 #7 #6 #5 #4 #3 #2 #1 #0
DGN | 310 | | | DTH | ALP | NOF | BZ2 | BZ1 | PR2 | PR1 |
#O(PR1): The setting of the following parameters has been changed: Parameters

1821, 1850, 1860, 1861.

#1(PR2): The setting of the ATS bit (bit 1 of parameter 8302) has been changed.
#2(BZ1): The detected APC battery voltageis 0 V (Inductosyn).
#3(BZ2): The detected APC battery voltageis 0V (separate position detector).

#4(NOF): The Inductosyn output no offset data.

#5(ALP): Beforethe o pulse coder detectsafull single rotation, reference position
establishment by parameters was attempted.

#06(DTH): A controlled axis detach signal/parameter was input.

#7 #6 #5 #4 #3 #2 #1 #0
DGN |311 || | DUA| XBZ| GSG| AL4 | AL3 | AL2 | AL1 |
#0(AL1): AnAPC aarm was issued.
#2(AL3): The detected APC battery voltageis 0 V (seria pulse coder).
#3(AL4): An abnormal rotation speed (RCAL) was detected.
#4(GSG): The G202 signal was brought from 0 to 1.
#1(AL2): A disconnection was detected.

#6(DUA): Whilethedual position feedback function was being used, the difference
in error between the semi—closed loop side and the closed loop side
became too large.

#5(XBZ): The detected APC battery voltage is O V (serial separate position
detector).

® FSSB status
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 320 | | CFE | | ERR | ERP | OPN | RDY | OPP | CLS |
Indicates the internal status of the FSSBC.

#O(CLS): Closed.

#1(OPP): Running OPEN protocol.

#2(RDY): Open and ready.

#3(OPN): Open.

#4(ERP): Running ERROR protocol.

#5(ERR):

#7(CFE): Encountered configuration error.

(Theactual slave type does not match the one specified in the conversion
table.)
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#7 #6 #5 #4 #3 #2 #1 #0
DGN | 321 | | XE3 | XE2 | XE1 | XEO | ER3 | ER2 | ER1 | ERO |
Indicates the cause of an FSSBC error.
#0(ERO): INFORMED ERROR
#1(ER1): (RESERVE)
#2(ER2): Master port disconnection
#3(ER3): External EMG input
Indicates the cause of an FSSBC error resulting from a request from a
save.
#4(XEO0): (RESERVE)
#5(XE1L): Slave port disconnection
#6(XE2): Master port disconnection
#7(XE3): External EMG input
#7 #6 #5 #4 #3 #2 #1 #0
DGN |330 || | | | | EXT| DUA| ST1 | STO |
#7 #6 #5 #4 #3 #2 #1 #0
DGN |332 || | | | | EXT| DUA| ST1 | STO |
!
l
#7 #6 #5 #4 #3 #2 #1 #0
DGN |348 || | | | | EXT| DUA| ST1 | STO |
#0, #1(STO, ST1): Indicates the type code for an actually connected slave.
ST1 STO Type Address
0 0 A Servoamplifier
0 1 (B: RESERVE) (Currently nonexistent)
1 0 C Stand—alone type detector inter-
face unit
1 1 (RESERVE) (Currently nonexistent)
#2(DUA): 0: Thesdlaveof interest isnot on thefirst axis of the two—axis amplifier.
1: Thedave of interest is on the first axis of the two—axis amplifier.
#3(EXT): 0: Thedave of interest does not exist.
1: The dave of interest exists.
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#7 #6 #5 #4 #3 #2 #1 #0
DGN | 331 || | | DMA | TP1 | TPO | HA2 | HA1 | HAO |
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 333 || | | DMA | TP1 | TPO | HA2 | HA1 | HAO |
5
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 349 || | | DMA | TP1 | TPO | HA2 | HA1 | HAO |

#0, #1, #2(HAO, HAL, HA2):

#3, #4 (TPO, TPY):

#5(DMA):

® Details of invalid servo
parameter setting alarms
(on the servo side)

Indicates the host LS| address specified asa DMA destination.

Indicates the type code of a specified dave.
(See the above descriptions about STO and ST1.)

Indicates a value determining whether to allow DMA to occur.

NOTE
A combination of parameter Nos. 330 and 331 corresponds
to one FSSB slave unit. Up to ten slave units are available.

Slave units and the associated diagnosis numbers

Slave unit 01 — Diagnosis No. 330, No. 331
Slave unit 01 — Diagnosis No. 332, No. 333
Slave unit 02 — Diagnosis No. 334, No. 335
Slave unit 03 — Diagnosis No. 336, No. 337
Slave unit 04 — Diagnosis No. 338, No. 339
Slave unit 05 — Diagnosis No. 340, No. 341
Slave unit 06 — Diagnosis No. 342, No. 343
Slave unit 07 — Diagnosis No. 344, No. 345
Slave unit 08 — Diagnosis No. 346, No. 347
Slave unit 09 — Diagnosis No. 348, No. 349

DGN | 352 ||

Detail n umber for invalid servo parameter setting alarm |

Indicatesinformation that can be used to identify thelocation (parameter)
and cause of an invalid servo parameter setting alarm (servo alarm No.
417).
Thig diagnosis information is valid when the following conditions are
satisfied.
® Servo adarm No. 417 has occurred.
® Bit 4 of diagnosis No. 203 (PRM) = 1
® The series and editions of the current servo software are:

— Series 9090/E(05) and subsequent editions

— Series 90A0/A(01) and subsequent editions

See the following table for the displayed detail numbers and the
corresponding causes. For further detail information that could be used
to take measures, refer to FANUC AC Servo Motor o.Series Parameter
Manual (B—65150E).

65 —
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® Detailed descriptions

about invalid servo
parameter setting alarms

Detail

Parameter

number number Cause Measure
0233 2023 A value specified as the number of veloc- | Decrease the value specified as the num-
ity pulses is greater than 13100 when ini- | ber of velocity pulses to within 13100.
tialization bit 0 = 1.
0243 2024 A value specified as the number of posi- Decrease the value specified as the num-
tion pulses is greater than 13100 when ber of position pulses to within 13100.
initialization bit 0 = 1.
0434 2043 The internal value of the velocity loop in- | Decrease the value specified in the veloc-
0435 tegration gain has overflowed. ity loop integration gain parameter.
0444 2044 The internal value of the velocity loop pro- | Use a function for changing the internal
0445 portional gain has overflowed. format of the velocity loop proportional
gain.
0474 2047 The internal value of the observer param- | Change the setting to: (-1) x (desired
0475 eter (POA1) has overflowed. setting)/10
0534 2053 The internal value of the dead zone com- | Decrease the setting until the invalid pa-
0535 pensation parameter has overflowed. rameter setting alarm will not occur any
longer.
0544 2054 The internal value of the dead zone com- | Decrease the setting until the invalid pa-
0545 pensation parameter has overflowed. rameter setting alarm will not occur any
longer.
0686 2068 The internal value of the feedforward co- | Use the position gain magnification func-
0687 efficient has overflowed. tion.
0688
0694 2069 The interval value of the velocity feedfor- | Decrease the velocity feedforward coeffi-
0695 ward coefficient has overflowed. cient.
0696
0699
0754 2075 The setting of the parameter listed at the | This parameter is presently not in use.
0755 left has overflowed. Specify O in it.
0764 2076 The setting of the parameter listed at the | This parameter is presently not in use.
0765 left has overflowed. Specify O in it.
0783 2078 The conversion coefficient parameter Set a value in this parameter.
listed at the left has not been set up for a
full-closed loop linear motor (for the Se-
ries 9080 only).
0793 2079 The conversion coefficient parameter Set a value in this parameter.

listed at the left has not been set up for a
full-closed loop linear motor (for the Se-
ries 9080 only).
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Detail

Parameter

number number Cause Measure

0843 2084 No positive value has been set for the Specify a positive value as the flexible
flexible feed gear numerator. feed gear numerator.

Alternatively, the following condition ex- Alternatively, satisfy the following condi-

ists: Feed gear numerator > denominator | tion: Feed gear numerator = denomina-
tor (except for phase A-/B—specific
stand—alone type detector).

0853 2085 No positive value has been set as the Specify a positive value as the flexible
flexible feed gear denominator. feed gear denominator.

0884 2088 The internal value of the machine velocity | Decrease the machine velocity feedback

0885 feedback coefficient has overflowed. coefficient.

0886 Alternatively, use the damping control

function, which has an equivalent effect.

0883 2088 A value of 100 or greater was specified in | The maximum allowable value for the ma-
the machine velocity feedback coefficient | chine velocity feedback coefficient for
for an axis with a serial stand—alone type | axes with a serial stand—alone type detec-
detector. tor is 100. Decrease the setting to within

100.

0926 2092 The interval value of the advance feedfor- | Use the position gain magnification func-

0927 ward coefficient has overflowed. tion.

0928

0996 2099 The internal value for suppressing N Decrease the setting of the parameter
pulses has overflowed. listed at the left.

1123 2112 No value has been entered for the AMR Specify the AMR conversion coefficient.
conversion coefficient parameter when a
linear motor is in use.

1183 2118 No value has been specified in the semi—/ | Specify a semi—/full-closed loop error
full—closed loop error threshold parameter | threshold value for the parameter listed at
for a full-closed loop linear motor (for the | the left.

Series 9080 only).

1284 2128 If the value specified as the number of ve- | Decrease the value for the parameter

1285 locity pulses is small, the internal value of | listed at the left to within a range where no
the current control parameter overflows. alarm will occur any longer.

1294 2129 If the value specified as the number of ve- | Re—set “a” to a smaller value when the

1295 locity pulses is large, the internal value of | setting of the parameter listed at the left is
the current control parameter overflows. broken up into: ax256 +b

1393 2139 The setting of the linear motor AMR offset | Decrease the setting of the parameter
has exceeded +45. listed at the left to within +45.

1446 2144 The cutting feedforward coefficient for the | Use the position gain magnification func-

1447 cutting—/rapid traverse—specific FAD func- | tion.

1448 tion has overflowed.

1454 2145 The cutting velocity feedforward coeffi- Decrease the velocity feedforward coeffi-

1455 cient for the cutting—/rapid traverse—spe- | cient.

1456 cific FAD function has overflowed.

1459

8213 1821 No positive value has been set in the ref- | Specify a positive value in the parameter

erence counter capacity parameter.

listed at the left.




1. DISPLAY AND OPERATION

B—63005EN/02

Detail Parameter Cause Measure
number number aus

8254 1825 The internal value of the position gain has | Use the position gain magnification func-

8255 overflowed. tion.

8256

10016 2200 hit 0 The internal value of a parameter used to | Do not use the runaway detection func-

10019 detect runaway has overflowed. tion (specify bit 0 = 1).

10043 1815#1 A full-closed loop has been set up for a A full-closed loop cannot be specified for

2010#2 linear motor (except for the Series 9080). | linear motors.

10053 2018#0 The scale reverse connection bit has The scale reverse connection bit cannot
been set up for a linear motor. be used for linear motors.

10062 2209#4 The amplifier in use does not support the | If you want to use this amplifier, reset the

HC alarm avoidance function.

function bit listed at the left to 0.

If you want to use the HC alarm avoid-
ance function, use an amplifier that sup-
ports it.

® Error detection

DGN | 360 ||

Cumulative command pulse count (NC)

[Datatype] Two—word axis

[Unit of data]
[Valid data range]

Detection unit
99999999 to —99999999

I ndicates the cumul ative count of movement commands distributed from
the CNC since the power was switched on.

DGN | 361 ||

Cumulative compensation pulse count (NC) |

[Datatype] Word axis

[Unit of data]
[Valid data range]

Detection unit
32767 to —32767

Indicates the cumulative count of compensation pulses (backlash
compensation, pitch error compensation, etc.) distributed from the CNC
since the power was switched on.

DGN | 362 ||

Cumulativecommand pulse count (SV) |

[Datatype] Two—word axis

[Unit of data]
[Valid data range]

Detection unit
99999999 to —99999999

Indi catesthe cumul ative count of movement command and compensation
pulses received at the servo section since the power was switched on.
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DGN | 363 || Cumulative feedback pulse count (SV)

[Datatype] Two—word axis
[Unit of data] Detection unit
[Valid data range] 99999999 to —99999999

Indicates the cumul ative count of position feedback pulsesreceived from
the pulse coder by the servo section.

e Diagnostic data related
to the Inductosyn
absolute position
detector

DGN | 380 | | Difference between the absolute position of the motor and offset data |

M (absolute position of the motor) — S (offset data)
AMpitchinterval)

The remainder resulting from the division is displayed.
[Datatype] Two—word axis

[Units of data] Detection units

DGN | 381 | | Offset data from the Inductosyn |

Off set datais displayed when CNC cal culates the machine position.
[Datatype] Two—word axis

[Units of data] Detection units

® Serial spindle

#7 #6 #5 #4 #3 #2 #1 #0
DGN |4oo || | | | SAl | SS2 | SSR | POS| siC |

This data indicates the offset data received by the CNC while it is
calculating the machine coordinates.

#4(SAl) 0: Spindle analog control is not used.

1: Spindle analog control is used.
#3(SS2) 0: Spindle serial doesn’t control 2nd spindle.
1: Spindle seria control 2nd spindle.
#2(SSR) 0: Spindle serial control is not performed.
1

. Spindle serial control is performed.

#1 (POS) A module required for spindle analog control is
0: not mounted
1: mounted

#0 (SIC) A module required for spindle serial control is
0: not mounted
1: mounted
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DGN

DGN

DGN |

DGN |

DGN

DGN

DGN

DGN

DGN

DGN

DGN

DGN

DGN

| 401 | | Serial spindle alarm state of 1st spindle |
| 402 | | Serial spindle alarm state of 2nd spindle |
#7 #6 #5 #4 #3 #2 #1 #0
408 || SSAl | SCA| CME| CER| SNE| FRE| CRE|
#0 (CRE): A CRC error occurred. (Warning)
#1 (FRE): A framing error occurred. (Warning)
#2 (SNE): The transmission/reception target is invalid.
#3 (CER): An error occurred during reception.
#4 (CME): No response was returned during automatic scanning.
#5 (SCA): A communication alarm occurred on the spindle amplifier side.
#7 (SSA): A system alarm occurred on the spindle amplifier side.
(These problems cause spindle alarm 749. Such problems are mainly
caused by noise, disconnection, or instantaneous power—off).
#7 #6 #5 #4 #3 #2 #1 #0
409 || | | | | SPE| S2E | S1E | SHE|
Refer to this diagnosis when alarm 750 has generated.
#3 (SPE) In spindle seria control seria spindle parameters
0: Satisfy start condition of spindle unit
1: Do not satisfy start condition of spindle unit
#2 (S2E) 0: 2nd spindle started normally in spindle serial control.
1: 2nd spindle did not start normally in spindle serial control.
#1 (S1IE) 0: 1st spindle started normally in spindle seria control.
1: 1st spindle did not start normally in spindle seria control.
#0 (SHE) 0: Serial communication module is correct on CNC side.
1: Anerror occurred in serial communication module on CNC side
| 410 | | Load meter of 1st spindle [%] |
| 411 | | Speed meter of 1st spindle [min—1] |
| 412 | | Load meter of 2nd spindle [%] |
| 413 | | Speed meter of 2nd spindle [min-1] |
| 414 | | Position error in 1st spindle synchronous control mode |
| 415 | | Position error in 2nd spindle synchronous control mode |
| 416 | | Absolute value of synchronization error between 1st and 2nd spindles |
| 417 | | Feedback information of 1st spindle position coder |
| 418 | | Position error of 1st spindle position loop mode |
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DGN | 419 | | Feedback information of 2nd spindle position coder |
DGN | 420 | | Feedback information of 2nd spindle position coder |
DGN | 421 | | Feedback information of the position coder of the third spindle |
DGN | 422 | | Position deviation in the position loop mode of the third spindle |
DGN | 423 | | Feedback information of the position coder of the fourth spindle |
DGN | 424 | | Position deviation in the position loop mode of the fourth spindle |
DGN | 425 | | First—spindle synchronization error |
DGN | 426 | | Second-spindle synchronizationerror |
DGN | 427 | | Third—spindle synchronization error |
DGN | 428 | | Fourth—spindle synchronization error |
No. 425 t0 428: Indicatesthe absolute value of asynchronization error in synchronization
mode where each spindle is treated as a dave axis.
#6 #5 #4 #3 #2 #1 #0
DGN | 430 | | | | | SS4 | SS3 | SSR | | siC |
#4(SS4) 0: Specifies not to use the fourth spindle under spindle serial control.
1: Specifiesto use the fourth spindle under spindle serial control.
#3(SS3) 0: Specifies not to use the third spindle under spindle serial control.
1: Specifiesto use the third spindle under spindle serial control.
#2(SSR) 0: Spindle serial control (third and fourth spindles) not in progress.
1: Spindle serial contral (third and fourth spindles) in progress.
#O(SIC) Indicateswhether amodule necessary for spindle serial control (third and
fourth spindles) has been installed, as follows:
0: Not instaled
1: Instaled
DGN | 431 | | Alarm status of the third serial spindle |
DGN | 432 | | Alarm status of the fourth serial spindle |
#6 #5 #4 #3 #2 #1 #0
ben [ 438 | | | | | | | | | |
Information about communication errors for spindle serial control (third
and fourth spindles).
For contents, see the descriptions about diagnosis No. 408.
#6 #5 #4 #3 #2 #1 #0
DGN | 439 | | | | | | SPE | S4E | S3E | SHE |
#3(SPE): Indicates the state of the seria spindle parameter (third and fourth

spindles) for spindle serial control, as follows:

0: The start condition for the spindle unit is satisfied.
1: The start condition for the spindle unit is not satisfied.
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DGN

DGN

DGN

DGN

DGN

DGN

DGN

DGN

#2(S4E):

#1(S3E):

0: Thefourth spindle was started normally under spindle serial control.

1: The fourth spindle was not started normally under spindle seria
control.

0: Thethird spindle was started normally under spindle seria control.

1: The third spindle was not started normally under spindle seria
control.

#O(SHE): Indicatesthe state of the serial communication module (third and fourth
spindles) on the CNC side as follows:
0: Normal
1: Abnorma
| 440 | | Third—spindleload meter indication [%] |
| 441 | | Third—spindle speedometerindication [min-1] |
| 442 | | Fourth—spindle load meter indication [%] |
| 443 | | Fourth—spindle speedometer indication [min—1] |
| 445 | | First-spindle position data |
| 446 | | Second—spindle position data |
| 447 | | Third—spindle position data |
| 448 | | Fourth—spindle position data |
[Datatype] Word
[Unit of data] Pulse
[Valid data range] 0 to 4095

e Diagnostic data related

to rigid tapping

This parameter is valid when bit 1 of parameter No. 3117 = 1.
To display the position data of a spindle, execute spindle orientation.

DGN | 450 ||

Spindle position error during rigid tapping

[Datatype]
[Unit of data]

Word

Detection units

DGN | 451 ||

Spindledistribution during rigid tapping

[Data type]
[Unit of data]

Word

Detection units

DGN | 454 ||

Accumulatedspindle distribution during rigid tapping

[Data type]
[Unit of data]

Two—word

Detection units
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DGN 455

Instantaneous difference for the move command, calculated in terms of the spindle,

during rigid tapping (signed, accumulated value)

[Data type]
[Unit of data]

Two—word
Detection units

DGN 456

Instantaneousdifference for the travel error, calculated in terms of the spindle,

during rigid tapping (signed)

[Data type]
[Unit of data]

Word

Detection units

DGN | 457 ||

Width of synchronization error during rigid tapping (maximum value)

[Data type]
[Unit of data]
e Two—spindle polygon

machining
(T series only)

Word

Detection units

This data indicates the status of the polygon synchronization mode.

#7 #6 #5 #4 #3 #2 #1 #0
DGN | 470 | | sco | LGE | | scF | | | PsT [ spL |
#0O(SPL): Spindle polygon synchronization isin progress.
#1(PST): Spindle polygon synchronization mode is starting.
#2: Spindle polygon synchronization mode is being released.
#3:. The spindle speed is being changed in spindle polygon synchronization

#4(SCF):

#5:
#6(L GE):

#7(SCO0):

mode.

The spindle speed has been changed in spindle polygon synchronization
mode.

Not used

In spindle polygon synchronization mode, the two spindleshave different
loop gains.

In spindle polygon synchronization mode, the specified speed is zero.

3 —
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CAUTION

1

2

If SPL and SCF are setto 1 and #1, #2, and #3 are set to 0 in polygon synchronization mode,
the operation is normal.

If the status does not change, even though PST is set to 1 and the program is stopped in a block
including G51.2, one of the spindles cannot attain the polygon synchronization speed. This
may occur when the spindle cannot be activated because the PSTU bit (bit 7 of parameter No.
7603) is set to 0.

LGE is setto 1 when the speed is changed in polygon synchronization mode if the serial spindle
control unit uses different loop gains for the first and second spindles during spindle
synchronization.

When this function is used, the two spindles must be controlled with an identical loop gain. The
warning is displayed in DGN, but the warning does not cause an alarm. (The serial spindle
control unit switches parameters according to the statuses of CTH1, CTH2, and other signals.)
SCO is set to 1 if either of the following occurs: The combination of the programmed S value
and spindle control signals including *SSTP <G0029, #6>, SOV0 to SOV7 <G0030> and
multispindle control signal <G0027> causes 0 or a value smaller than the resolution of spindle
control to be programmed (the programmed value multiplied by 4095/highest—spindle—speed
is smaller than 1).

Alternatively, SIND control <G0032, G0033> is used and the programmed output is 0.
When SCO is set to 1, the spindle speed becomes 0, setting bit 0 of DGN 471 to 1 and disabling
the ratio of polygon synchronization rotation. This, however, is handled as a result of the
program, and does not cause P/S alarm No. 5018.
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#7

This data indicates the cause of P/S alarm 5018 or 218.

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

DGN |471 || NPQl PQEl | NSP | suo| QCL | PCL | |

#0to #3

#4 to #7

#O:

#1(PCL):
#2(QCL):
#3(SUO):

#A4(NSP):
#5:

#6(PQE):

#7(NPQ):

—Cause of P/S aarm No. 5018

P/SalarmNo. 5018 can becleared by issuing areset. Thecauseindication
is retained until the cause is removed or until polygon synchronization
mode is released.

—Cause of P/Saarm No. 218

If P/ISaarm No. 218 occurs, polygon synchronization mode is released.
The cause indication, however, is retained until P/S alarm No. 218 is
cleared by issuing areset.

The speed specified for spindle polygon synchronizationistoo low. (The
unit speed becomes O for internal operations.)

The first spindle (master axis in polygon synchronization) is clamped.
The second spindle (slave axis in polygon synchronization) is clamped.
The speed specified in spindle polygon synchronizationistoo high. (The
speed is restricted to the upper limit for internal operations.)

A spindle required for control is not connected. (The serial spindle,
second spindle, etc. is not connected.)

A negative Q value is specified while the QDRC bit (bit 1 of parameter
No. 7603) is set to 1.

The P vaue or Q vaue, specified with G51.2, falls outside the
predetermined range. Alternatively, the P and Q values are not specified
asapair.

Although the P and Q values are not specified with G51.2, an Rvalueis
specified. Alternatively, none of the B, Q, or R value is specified.

CAUTION

Bit 0 is set to 1 even when the specified spindle speed is 0 (bit 7 of DGN 470 is setto 1). This,
however, does not cause P/S alarm No. 5018 to be output (because the programmed speed
is 0). P/S alarm No. 5018 occurs when bit 7 of DGN 470 is set to 0, while bit 0 of DGN 471 is
setto 1. Normal spindle speeds will not cause this alarm to be output.

NOTE

1 PCL indicates that the speed specified for the master axis exceeds the maximum speed for the
first axis, specified in parameters No. 3741 to 3744, causing, the specified speed to be limited

to the maximum speed.

PCL is not set to 1 provided the first spindle is connected correctly.

2 QCLissetto 1 when the polygon synchronization speed specified for the second spindle (slave
axis in polygon synchronization) exceeds the value set in parameter No. 7621, causing the
actual speed to be limited to the specified value.

3 SUO occurs if the number of distributed pulses for ITP exceeds 32767, that is, if the speed
specified for the first axis, divided by the specified P value, exceeds 59998. In other words,
SUO occurs when a speed in excess of 59998 rpm is specified for the first axis if P is set to 1.
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DGN 474
DGN 475
DGN 476
DGN | 477 | |

DGN | 478 ||

The specified synchronization mode status is displayed.

Rotationratio of the master axis in spindle polygon synchronization
(specified P value)

In spindle polygon synchronization mode, the rotation ratio (specified P
value) of the current master axis (first spindle) is displayed.

Rotationratio of the slave axis in spindle polygon synchronization
(specified Q value)

In spindle polygon synchronization mode, the rotation ratio (specified Q
value) of the current slave axis (second axis) is displayed.

Phase difference between two spindles in spindle polygon synchronization

(specified R value)

In spindle polygon synchronization mode, the current phase difference
(specified R value) is displayed.(The units are the minimum input
increment for the rotation axis of the machine.)

If the RDGN bit (bit 5 of parameter 7603) is set to 1, the shift amount
specified for the serial spindle (number of specified pulses, calculated at
arate of 4096 pulses per 360 degrees) is displayed.

This diagnostic data indicates the actual speed of each spindle in
synchronization mode.

Actual speed of the master axis for spindle polygon synchronization (rpm) |

In spindle polygon synchronization mode, the actual speed of the master
axis (first spindle) is displayed.

Actual speed of the slave axis in spindle polygon synchronization (rpm) |

In spindle polygon synchronization mode, the actual speed of the slave
axis (second spindle) is displayed.

CAUTION

The values of DGN 477 and DGN 478 are displayed without being sampled. The displayed
values may vary from the actual values. Use these values for guidance only.
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e State of remote buffer
(protocol A)

® Open CNC

DGN

DGN

DGN

DGN

DGN

DGN

|500 ||

Sendcommand |

[EEY

:SYN 2:RDY 3:RST 4: ALM
5:SAT 6:GTD 7:RTY 8:SDI

|501 ||

Receive command |

[EEY

:SYN 2:RDY 3: ARS 4: AAL
:CLB 6:SET 7:DAT 8:EOD
:WAT 10: RTY 11:RDI 12: SDO

O O

|502 ||

State of remote buffer

#7

. Not ready

. Reset state

. Operation state

: Alarm state

. Circuit disconnection

A WNPEFO

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

|51o ||

#7

This dataindicates the internal Open CNC information (not available to
general users).
#6 #5 #4 #3 #2 #1 #0

|511 ||

#7

This data indicates the internal Open CNC information (not available to
general users).
#6 #5 #4 #3 #2 #1 #0

|512 ||

| | | |THH|THL| |PRA|

#O(PRA)
#2(THL)

#3(THH)

#4

This dataindicates the cause of asystem alarm that has occurred in Open
CNC.

1: A RAM parity error occurred in shared RAM.

. The temperature of the harddisk of Open CNC is too low.
: Normal

0
1
0: The temperature of the harddisk of Open CNC istoo high.
1: Norma

0: Normal

1: An NMI has occurred in HSSB.
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DGN

DGN

DGN

DGN

#7 #6 #5 #4 #3 #2 #1 #0
513 | | | | | | | | | |
Indicatestheinternal information about the HSSB (open CNC). (Hidden
function)
#7 #6 #5 #4 #3 #2 #1 #0
15| | | | | | | | | |
Indicates the internal information about the HSSB (channel 2). (Hidden
function)
#7 #6 #5 #4 #3 #2 #1 #0
516_| | | | | | | | | |
Indicates the internal information about the HSSB (channel 2). (Hidden
function)
#7 #6 #5 #4 #3 #2 #1 #0
517 | | | | | | THH | THL | | PRA |
Indicatestheinternal information about the HSSB (channel 2) asfollows.
#0(PRA): 0: Normal

#3, #2(THL, THH):

#7

1: A RAM parity error has occurred in shared RAM.

THL THH Status
0 0 A battery alarm has occurred in the intelligent terminal.
1 0 A high—temperature condition has occurred in the intelli-

gentterminal.

0 1 Alow—temperature condition has occurred in the intelligent
terminal.
1 1 Normal (connected to the PC)
0: Normal

1: An NMI has occurred in the HSSB.

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

DGN | 518 ||

Indicates the internal information about the HSSB (channel 2). (Hidden
function)



B—63005EN/02

1. DISPLAY AND OPERATION

e Diagnostic data related
to a small-diameter peck
drilling cycle (M series
only)

DGN | 520 | | Total number of retractions during cutting after G83 is specified
Executing the G83 command clears the value to zero.
DGN 521 Total number of retractions made by receiving the overload signal during cutting
after G83 is specified
Executing the G83 command clears the value to zero.
DGN | 522 | | Position on the drill axis from which retraction is started
The units are the same as the minimum input increment.
DGN 523 Difference between the position on the drill axis from which the previous retraction

was started and the position from which the current retraction is started

e Diagnostic data related
to ATC for ROBO
DRILL o #7

The units are the same as the minimum input increment.

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

DGN | 530 ||

| |A99|A98|A97|A96|A95|A43|

*  Check the contents of this dataif alarm 251 is output.

#5 (A99): A pry alarm occurred while the tool was being changed.

#4 (A98). After the power was turned on or after an emergency stop was rel eased,
MO6 was specified before the first reference position return. While the
tool was being changed, machine lock was enabled for the Z—axis.

#3 (A97): MOG6 is specified in canned cycle mode. MO6 is specified in a block
containing the command instructing reference position return. M0O6 is
specified in tool compensation mode.

#2 (A96): The current tool number parameter (parameter No. 7810) is set to 0.

#1 (A95): MOG6 is specified while the Z—axis machine coordinate is positive.

#0 (A43): A prohibited T codeis specified after MO6.

#7 #6 #5 #4 #3 #2 #1 #0
DGN |531 || | 585 | 584 | 583 | 582 | 581 | 580 | 502 |

#6 (585): Spindle servo alarm (excessive error during ATC magazine indexing)

#5 (584): Invalid sequence during positioning and ATC (system error)

#4 (583): Spindle servo aarm (LS| overflow)

#3 (582): Spindle servo alarm (excessive drift)

#2 (581): Spindle servo alarm (excessive error during travel)

#1 (580): Spindle servo alarm (excessive error in the stop state)

#0 (502): Large spindle distribution (system error)
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® Diagnostic data related
to simple synchronous
control

DGN 540 Differencein the position error between the master and slave axes in simple synchro-
nas control

DGN 541 Differencein the position error between the master and slave axes in simple synchro-
nas control

e Diagnostic data related
to the dual position
feedback function

DGN 540 indicatesthe differencein the position error between the master
and dave axeswhen asingle axis pair is subjected to simple synchronous
control. DGN 541 isused when two or more pairsare subjected to simple
synchronous control. The position error isindicated for the master axis.

DGN 540 and 541 indicate values in detection units. They are displayed
only with the M series.

DGN | 550 ||

Closed loop error

[Data type]
[Unit of data]
[Valid data range]

2—word axis
Detection units
—99999999 to +99999999

DGN | 551 ||

Semi—closedloop error

[Data type]
[Unit of data]
[Valid data range]

2—word axis
Detection units
—99999999 to +99999999

DGN | 552 ||

Error between semi—closed and closed loops

[Data type]
[Unit of data]
[Valid data range]

word axis
Detection units
—32768 to +32767

DGN | 553 ||

Amountof dual position compensation

[Data type]
[Unit of data]
[Valid data range]

2—word axis
Detection units
—99999999 to +99999999
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The data items displayed on the diagnosis screen are obtained at the
following positions:

Semi—closedloop

error (No. 551)

Y Motor

Command
+ + +
O z O Kp O Speed Machine
- + _ control
Servoamplifier
Ps
Conversion
coefficients
Closed loop error (Parameters No. 2078 and 2079)
(No. 550) Amount of dual
e - - -
+ . positioncompensa-
O Time tion (No. 553)
+ constant
[ (Parameter No. 2080)
Error between semi—
Pf closed and closed
loops (No. 552)
e Status after execution of
manual tool
compensation (for the T
series only)
DGN | 560 | | Status after execution of manual tool compensation |

: Manual tool compensation ended normally.
. The data of the T code command is out of the allowable range.

. The offset value is out of the allowable range.

. The offset number is out of the allowable range.

: The CNC is running automatically or moving the axes.
: TheCNCisintool tip radius compensation mode.

: The CNCisnot in JOG or HNDL (INCR) mode.

. The setting of a CNC parameter isinvalid.

~N O ok N RO
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1.9
/
CNC STATE DISPLAY ACTUAL POSITION (ABSOLUTE) 01000 NOOO1O
X 217.940
Y 363.233
Z 0.000
PART COUNT 5
RUN TIME 0OH15M CYCLE TIME OH O0M38S
ACT.F 3000MM/M s 0 T0000
CMEM _STRT MIN %+ 09:06:35
[ ABS ] [ REL ] [ ] [ HNDL ] [ OPRT ]
- /
- Indicates the current status of the CNC.
- Display example and explanation
'MEM  STRT MTN **x 09:06:35 :
—— N — ——

@ ® @
%_J

®)

@)

(1) Mode selection status

MEM:
MDI:
EDIT:
RMT:
JOG:
REF:
INC:

HND:
TJOG:

Automatic operation (memory operation)

Manual data input/MDI operation

Program editing

Remote operation

Jog feed

Reference position return

Incremental feed mode = step feed (if no manual pulse
generator is available)

Manual handle feed mode

Teaching in jog feed mode

THND: Teaching in handle feed mode
(2) Automatic operation status

STRT:

Automatic operation has started (and program execution is
under way).

HOLD:Automatic operation has been suspended (execution of a

STOP:

block has been discontinued, and automatic operation has
stopped).

Automatic operation has stopped (a block has been finished,
and automatic operation has stopped).

MSTR: The tool is returning or being repositioned when the tool

*kkk

retract and return function is executed.
Other status (when the power is switched on, or automatic
operation has ended)

82 —
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(3) Automatic operation status
MTN: Program-specified axis movement is under way.
DWL: Program—specified dwell command (G04) is being executed.
***: Other status

(4) Auxiliary function status
FIN:  Thecompletion signal FIN for an auxiliary function is being
awaited.
***: Other status

(5) Emergency stop and reset status (displayed at the location of items
mentioned in (3) and (4))
: Emergency stop status
—RESET— CNC reset status (The statein which the reset signal or
the MDI RESET key remains active.)

(6) Alarm status
IEXXYH: Anaarm condition has been detected.
B3l : The lithium battery voltage is low (the battery is to be
replaced).
Blank: Other status
(7) Clock display: Hour:minute:second
(8) Program editing/running status
Input: Datais being inpuit.
Output: Data is being output.
SRCH: A data search is under way.
EDIT: Editing such as insertion or modification is under way.
LSK: Label skip enabled at data input (until valid information is
read).
PTRR: Retract or return/re—positioning is under way when the tool
retrack and return function is used.
HPCC: High—precision contour control mode.
AICC: Al contour control mode.
RVRS: Reversing based on the retrace function.
RTRY: Re—advancing based on the retrace function.
RVED: Reversing based on the retrace function has ended.
Blank: Editing is not under way.
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1.10
WAVEFORM
DIAGNOSTIC
FUNCTION

Tuning becomes easier by graphically displaying servo error amount and
torque command, etc. (Graphic option is required).

Thefollowing two types of waveform diagnosis functions are supported:
(1) One-shot type

The one-shot type waveform diagnosis function can graphically

display, asawaveform, any variation in those dataitems|isted bel ow.

Thestart of datasampling can betriggered by therising or falling edge

of a machine signal. This function facilitates the adjustment of the

servo and spindle motors.

a. Error, pulse distribution amount, torque, speed, current, and
thermal simulation data for the servo motor of each axis

b. Composite speed for the first, second, and third axes

¢. Spindle motor speed and load meter value

d. On/off state of a machine signal specified with asignal address

(2) Storage type

The storage type waveform diagnosis function enables the storing
of any variation in the dataitemslisted below and, if aservo alarm
occurs, thegraphical display (asawaveform) of thestored data. The
end of data sampling can be triggered by therising or falling edge
of a machine signal. This function facilitates the estimation of
erroneouslocations. Stored datacan be output viathe reader/punch
interface.

a. Error, pulse distribution amount, torque, speed, current, and
thermal simulation data for the servo motor for each axis

NOTE

1 To output stored waveform data, the optional reader/punch
interface must have been installed.

2 The waveform diagnosis function is enabled when bit O
(SGD) of parameter No. 3112 is setto 1. Note, however, that
a graphics card is necessary to display waveforms.

1.10.1
Setting Parameters

(1) Set a parameter to utilize the servo waveform diagnostic function.

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

DGN | 3112 | |

I I ] | sep |

#0(SGD) 0: Do not display servo waveform (usual graphic display).

1: Displays servo waveform (usual graphic display function cannot be

used).

(2) Turn off the power once and turn it on again.

DGN | 3120 | |

Time between servo alarm and sampling stop (storage type) |

[Datatype] Word
[Unit of data] ms
[Valid data range] 1to 32760



B-63005EN/02 1. DISPLAY AND OPERATION

1.10.2 L
Waveform Diagnostic
Parameter Screen 2. Press the continuous menu key [E] several times, and the soft key
[W.DGNS] is displayed.
3. Press [W.DGNS], then the parameter screen for the waveform
diagnosis is displayed.

. Pressthe key to display asystem screen such as aparameter.

Set the necessary dataitems. Position the cursor to the item to be set,
enter the corresponding data, then press . Data items for which

***kx% s digplayed cannot be set. To assist in data setting, the frame on
theright side of the screen displayshel pinformation for that datato which
the cursor is positioned. Help information which cannot fit into asingle
frameis split into several pages, which the user can scroll through using

the page keys and .

WAVE DIAGNOSE (PARAMETER) 01234 N12345
GRP CONDITION 100 GRP CONDITION
SAMPLING TIME *****MS (ONE-S TYPE)
0:START
TRIGGER *** %% %% 1:START&TRG T
2:START&TRG |
(CH-1) (CH-2) (MEMORY TYPE)
100: DATA OF
DATA NO. 11 22 MEMORY
UNIT 1000 10 1/3
SIGNAL *kkkkkk khkkkkkk
> s 0 TO0000
EDIT **%% %%% %*%% 08:20:52
[W.PRM] [W.GRPH] [ W.MEM ] [ 1 [ ]/
e \Waveform diagnosis (1) Display start condition
arameters (one-shot . .
Itoype) ( 0: Starts data sampling upon the [START] key being pressed,

samples data for the specified period, then draws a waveform.

1: Starts data sampling upon the detection of thefirst rising edge of
the trigger signal after the [START] key is pressed, samples data
for the specified period, then draws a waveform.

2 : Starts data sampling upon the detection of thefirst falling edge of
the trigger signal after the [START] key is pressed, samples data
for the specified period, then draws a waveform.

(2) Sampling period: Set the period during which data will be sampled.

Valid datarange: 10 to 32760
Units: ms

(3) Trigger: Set the PMC address and bit for the signal used to trigger the
start of data sampling, when 1 or 2 is set for the start condition.

Example) G0007.2: ST signal
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(4) Datanumber: Thetable below lists the numbers of the dataitemsfor
which awaveform can be displayed (n = 1 to 8).

Data No. Description Units
00 Does not display a waveform. -
Oon Servo error (8 ms) for the n—th axis (positional devi- | Pulses
ation) (detection units)
1n Pulse distribution for the n—th axis Pulses
(move command) (inputincrements)
2n Torque for the n—th axis (actual current) % (relative to maxi-
mum current)
3n Servo error (2 ms) for the n—th axis (positional devi- | Pulses
ation) (detection units)
5n Actual speed for the n—th axis min—1
6n Command current for the n—th axis % (relative to maxi-
mum current)
7n Thermal simulation data for the n—th axis % (OVC alarm ratio)
20 Composite speed for the first, second, and third axes | Pulses
(inputincrements)
929 On/off state of a machine signal specified with a sig- | None
nal address
10n Actual spindle speed for the n—th axis % (relative to maxi-
mum rotation
speed)
11n Load meter for the spindle for the n—th axis % (relative to maxi-
mum output)
161 Difference in position error calculated on the spindle | Pulses (detection

basis

unit)

(5) Data units: Weight of data when 1 is specified. The data units are
automatically specified for each data item and need not be set unless
the units must be changed for some reason.
[Valid data range] 1to 1000

[Unit] 0.001

(6) Signal address: PMC address and bit number. Set in the sameway as
that for trigger, when the data number is 99.
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e \Waveform diagnosis
parameters (storage

type)

(1) Display start condition
100 : Draws awaveform for the stored data.
(2) Sampling period: Invalid
(3) Trigger: Invalid
(4) Datanumber: Thetable below lists the numbers of the dataitemsfor

which awaveform can be displayed (n = 1to 8). Numbersfor which
no datais stored cannot be specified.

Data No. Description Units
00 Does not display a waveform. -
on Servo error (8 ms) for the n—th axis (positional devi- | Pulses
ation) (detection units)
1n Pulse distribution for the n—th axis (move command) | Pulses

(inputincrements)

2n Torque for the n—th axis (actual current) % (relative to maxi-
mum current)

5n Actual speed for the n—th axis min—1

6n Command current for the n—th axis % (relative to maxi-
mum current)

7n Thermal simulation data for the n—th axis % (OVC alarm ratio)

(5) Data units: Weight of data when 1 is specified. The data units are
automatically specified for each data item and need not be set unless
the units must be changed for some reason.

[Valid data range] 1to 1000
[Unit] 0.001

(6) Signal address. Invalid
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1.10.3
Graphic of Wave
Diagnosis data

1. Press soft key [W.GRPH], then graph of waveform diagnosis is

displayed.
\
WAVE DIAGNOSE (GRAPHIC)
CH1 CH2
1.0 4-1.0
0.5 — —+0.5
0 0
5 5
-1. T 1 -1.
0 0
[START] [TIME—] [<TIME] [H-DOBL] [H-HALF]
- /
2. Press soft key [(OPRT)], then the following soft keys are displayed.
The following three sets of soft keys are displayed by the [=] key.
| [START][TIME—] [«<TIME][H-DOBL][H-DOBL] |
| [START] [CH-11] [CH-1/] [V-DOBL] [V—HALF] |
| [START] [CH-21] [CH—2] [V—-DOBL] [V-HALF] |
1) [START] : Starts Graphic data
2) [TIME—] : Shift the waveform of channel 1 and 2 rightward
3) [«TIME] : Shift the waveform of channel and 2 leftward
4) [H-DOBL] : Double the time scale of the waveform of channel 1
and 2
5) [H-HALF] : Haf thetime scde of the waveform of channel 1 and 2
6) [H-DOBL] : Doublethe height of waveform of channel 1 and 2
7) [V-HALF] : Haf the height of waveform of channel 1 and 2
8) [CH-1T] : Shift the zero point of channel 1 upward
9) [CH-1l] : Shift the zero point of channel 1 downward
10) [CH-2T]  : Shift the zero point of channel 2 upward
11) [CH-2l]  : Shift the zero point of channel 2 downward

e Drawing a waveform for
one-shot type waveform
diagnosis

The one—shot type waveform diagnosis function draws awaveform for a
specified dataiteminreal time asthe datais sampled. The sampled data,
however, is not stored and thus cannot be output later.

To sample data for one-shot type waveform diagnosis, press the
[START] key onthe WAV E DIAGNOS. (GRAPHIC) screen. Then, data
is sampled when the specified start condition is satisfied. Datasampling
continues for the specified period.

— 88
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Pressing the [SATART] soft key starts data sampling. While sampling
isbeing performed, SAMPLING blinksat thetop of thescreen. Oncedata
sampling has been completed, a waveform is automatically displayed.

WAVE DIAGNOS. (GRAPHIC) 01234 N12345

LA AL
e

EDIT *%*%% *kkkk*

CH 2

[START] [TIME—] [<TIME] [H-DOBL] [H-HALF]

- /
® Drawing a waveform for To use storage type waveform diagnosis, set 100 for the display start
storage type waveform condition. Themaximum datawidthfor storagetypewaveformdiagnosis
diagnosis is 32760 ms. Data must be sampled before starting drawing. The next

page explains sampling in detail.

Pressing the [START] soft key loads stored data. Whilethedataisbeing
loaded, SAMPLING blinks at the top of the screen. Once the data has
been loaded, awaveform is displayed. The date on which the data was
stored is displayed at the top left of the screen. If the [START] soft key
ispressed while dataisbeing stored, storageisstopped and thewaveform
for the data stored up to that point is displayed. The WAVE DIAGNOS.
(MEMORY) screen indicates whether datais being stored.

WAVE DIAGNOS. (GRAPHIC) 01234 N12345

CH197/01/13 12:15:00 CH2

LA
VUl

EDIT *%*%% kkkkk*

\ [START] [TIME—] [<TIME] [H-DOBL] [H-HALF] /
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1.10.4 (1) Pressthe function key. Pressing the menu continuation key [[>]

Data Sampling for displays the [W.DGNS] soft key. Press this soft key to display the
Storage Type WAVE DIAGNOS. (PARAMETER) screen.

Waveform Diagnosis :
g (2) Press the [W.MEM] soft key to display the WAVE DIAGNOS.
(MEMORY) screen. The operation selection soft keys appear.
The configuration of the operation selection soft keysis as follows:

WAVE DIAGNOS. (MEMORY) 01234 N12345
CONDITION: 100 TRIGGER: G0123.4
DATA KINDS SAMPLING AXIS
POS ERROR XYZABCUV
MOTION CMD XYZABCUV
CURRENT (%) XYZABCUV
SPEED (RPM) NONE
TORQUE CMD NONE
HEAT SIMLT XYZABCUV
SMPL TIME : 2. 0SEC
DATE : MEMORY
EDIT *%%% *%% %%% 08:20:52
\ [SELECT] [ 11 11 1 [START] /
(3) The configuration of the operation selection soft keys is as
follows:
: <]\ [W.PRM] [W.GRPH] [ W.MEM ] [ 110 1 /I>

l}Press
i& [SELECT] [ 1 I 11 1 [START]

<l [ 1 I 1 [PUNCH] [ 1 I ]
N
I |

Fig. 1.10.4 Soft keys

(4) Using the cursor, set the necessary data items. To set the sampling
axes, position the cursor to the dataitem to be set, enter the names of
the axes for which datawill be sampled for that data item, then press

[SELECT] or . The axis names are displayed to the right of the
data items.

Example) XYZ + [SELECT] or

Once the sampling axes have been selected, the sampling period for each
axisisdisplayed. Subsequently pressingthe[START] soft key startsdata
sampling.
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CAUTION

1 Data items for which ***** s displayed cannot be set.

2 To change the sampling axes, enter new axis names then
press the [SELECT] soft key. Pressing the [SLELCT] soft
key without entering an axis name results in no sampling
axis being set.

3 If the sampling axes are changed during data sampling,
data sampling is stopped. In this case, press the [START]
soft key to restart data sampling for the new sampling axes.

4 Initially, no sampling axis is set.

® Storage data parameters (2) Storage stop condition
100: Stops data storage upon the issue of a servo alarm.

101: Stops data storage upon the issue of a servo alarm or the
detection of the rising edge of the trigger signal.

102: Stops data storage upon the issue of a servo alarm or the
detection of the falling edge of the trigger signal.

The maximum stored data width is 32760 ms. If the storage stop
condition isnot satisfied within 32760 ms, dataisoverwritten, starting
with the oldest data.

Parameter No. 3120 can be used to delay data storage being stopped
by a specified period (ms), after the issue of a servo alarm.

(2) Trigger: Set the PMC address and bit for the signal used to trigger the
stopping of datastorage, when 101 or 102 is set for the stop condition.

Example) G0007.2: ST signal
(3) Data type: The following table lists the types of data for which a

waveform can be displayed.
Data type Description Units
POS ERROR Servo error (8 ms) for the n—th axis Pulses
(detection units)
MOTION CMD | Pulse distribution for the n—th axis Pulses
(inputincrements)
CURRENT (%) | Torque for the n—th axis % (relative to maxi-
mum current)
SPEED (RPM) | Actual speed for the n—th axis min—1
TORQUE CMD | Command current for the n—th axis % (relative to maxi-
mum current)
HEAT SIMLT Thermal simulation data for the n—th axis %
(OVC alarm ratio)

(4) Sampling axis: The axes aong which data will be sampled are
displayed.

(5) Sampling period: The sampling period for each axisis displayed.

(6) Dateof storage: Whiledataisbeing sampled, MEMORY blinksinthis
field. When data sampling stops, the date at that point appearsin this
field.
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1.10.5

Outputting Waveform
Diagnosis Data
(Storage Type)

e Output to FANUC Floppy
Cassette or FA Card

Waveform diagnosis data of servo alarm format can be output to an 1/0
device, asfollows:

1) Select EDIT mode.
2) Pressthe|s=| key, then display the WAV E DIAGNOS. (MEMORY)

screen.

3) Pressthe[W.MEM], >, [PUNCH], and [EXEC] soft keys, in this
order.

For details of input/output to/from the FANUC Floppy Cassette or FA
Card, see “Output to FANUC Floppy Cassette or FA Card,” below.

WAVE DIAGNOSE (MEMORY) 01234 N12345
CONDIGION: 100 TRIGGER: GO0123.4
DATA KINDS SAMPLING AXIS
POS ERROR XYZABCUV
MOTION CMD XYZABCUV
CURRENT (%) XYZABCUV
SPEED (RPM) NONE
TORQUE CMD NONE
HEAT SIMLT XYZABCUV
SMPL TIME : 2.0SEC
DATE : 97/01/13 12:15:00
EDIT *%%% *%% %%% 12:15:52
[SELECT] [ 11 11 1 [START] [

/

_\[ 1 I 1 [PUNCH] [ 11 ]/

l} Press

\[ 10 10 ][CAN][EXEC]/
ﬁPress

1) Select EDIT mode.
2) Pressthe|s=| key, then display the WAV E DIAGNOS. (MEMORY)

screen.
3) Open the write protect tab on the floppy disk or card.

4) Pressthe [W.MEM], [> , [PUNCH], and [EXEC] soft keys, in this
order.

The waveform diagnosis data is output to a file named WAVE
DIAGNOS, to which the number of the last file is assigned.

If afile named WAV E DIAGNOS already existsin the floppy disk or
onthecard, P/'Salarm 86 isissued. A floppy disk or card can contain
only one file for waveform diagnosis data. If the existing WAVE
DIAGNOS file contains unnecessary waveform diagnosis data of
servo alarm format, delete that file before attempting to output new
data. The procedure for deleting afile is described later.
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® Directory display

® Deleting a file

The directory in the cassette or card is displayed by means of the
following procedure:

1) Select EDIT mode.

2) Pressthe function key to select the program screen.

3) Press the continuous menu key (=], then press [FLOPPY].

4) Press page key .

The directory is displayed.

A file stored on a cassette or card is deleted by means of the following
procedure:

1) Select EDIT mode.
2) Pressthe function key to select the program screen.

3) Set the write protect switch on the cassette or card to enable writing.
4) Press [FLOPPY].
5) Press [DELETE].
6) Enter the file number, then press [F SET].
7) Press [EXEC].
The file corresponding to the specified file number is deleted. The

number of each file subsequent to the deleted file is decremented by
one.
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e QOutput format In the servo alarm format, the header, date and time, selected axes, and
waveformdiagnosisdataareoutput inthisorder. Dataitemsareidentified
by nine identifier words. Output data other than the identifier words
varies with the data type.

—T (identifier word)

TO : Header

T60: Positional deviation
T61: Move command
T62: Actual current
T63: Actual speed
T64: Command current
T65: Thermal simulation
T68: Selected axes
T69: Date and time

1) Header

C: Data word

2) Dataword

T|6|9|D|1|9|9|2|0]6]2]3 1| 2| 1] 4|5]09
3) Selected axes
T 6 8 P * * D * * * * —_ * *

PO: Positional deviation
P1: Actual speed

P2: Move command

P3: Command current

P4: Actual current

P5: Thermal simulation
D*.. *: Axis number (1 to 8)
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4) Waveform diagnosis data

Tl el ol bl + | * | | _ |
T| e | 1]|D]| * | * ok S ~ N
T| 6| 2D | * L S ~ A
T| 6| 3| D] * | * L S ~ A
Tl 6|l alpl] * | * | | _ |
Tl s | bl * | * | | _ |

D *..*: Waveform diagnosis data x number of axes

NOTE

1 Records are classified into header records and data
records.

2 “%”" is used as an end-of-record code.

3 Each record starts with an identifier and ends with an
end—of-block code.

4 Either the 1SO or EIA code system is used.

5 The output code type is specified with parameter ISO (bit 1
of No. 0100). For ISO code, parameter NCR (bit 3 of No.
0100) is used to specify whether the end—of-block code is
<LF> only, or a sequence of <LF> <CR> <CR>.

6 Parameter NFD (bit 7 of No. 01X1, where X is the channel
number) is used to specify whether a feed code is output
before and after the data.

7 No identifier word is output for a data item for which no axis

is selected.
8 The above file corresponds to a paper tape of about 200 m
in length.
1.10.6 (1) Once the storage is full, the oldest data is overwritten.
Notes (2) Stored-type waveform diagnostic data is not lost, even when the

power is turned off.

(3) The waveform diagnostic function is disabled when parameter SGD
(bit 0 of No. 3112) is set to 0.

(4) Set the correct date and time using the setting screen.
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1.11
OPERATING
MONITOR

Load meter of the servo axis and the serial spindle and the speed meter

can be displayed.

1.11.1
Display Method

1. Set a parameter to display operating monitor. (Bit 5 (OPM) of

parameter No.3111)

2. Pressthe key to display the position display screen.

3. Presscontinuous menu key (=], then soft key [MONI] isdisplayed.

4. Press the soft key [MONI], then the operating monitor screen is

displayed.
OPERATING MONITOR 00001 NOOOO1
(LOAD METER)
x I « 303 S1: I 2015%
Y : * ok ok k% 0% (SPEED METER RPM)
I
Z: * % % x x 0% Sl: * % % 1500
PART COUNT 5
RUN TIME 0H15M CYCLE TIME OH 0M38S
ACT.F 3000 MM/M S 0 T 0000
MEM STRT MTN *#*%* 09:06:35
\[ABS][REL][ALL][HN’DL][OPRT] /
CAUTION

1 The bar graph for the load meter shows load up to 200%.
2 The bar graph for the speed meter shows the ratio of the
current spindle speed to the maximum spindle speed
(100%). Although the speed meter normally indicates the
speed of the spindle motor, it can also be used to indicate
the speed of the spindle by setting bit 6. (OPS) of parameter

3111 to 1.

3 The servo axes for their load meters are displayed are set
to parameter No. 3151 to 3. If parameters 3151 to 3153 are
all zero, the load meter of the basic axes are displayed.

4 For color display, the bar of the load meter that exceed
100% shows purple color.
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1.11.2
Parameters

#7 #6 #5 #4 #3 #2 #1 #0
DGN | 3111 | | | OPS | OPM | | | | | |

[Datatype] Bit
OPM Operating monitor display is:

0: Disabled
1: Enabled

OPS The speed meter on the operating monitor screen displays:
0: Spindle motor speed

1: Spindle speed
DGN | 3151 | | Axis number for which the first servo motor load meter is displayed |
DGN | 3152 | | Axis number for which the second servo motor load meter is displayed |
DGN | 3153 | | Axis number for which the third servo motor load meter is displayed |
DGN | 3154 | | Axis number for which the fourth servo motor load meter is displayed |
DGN | 3155 | | Axis number for which the fifth servo motor load meter is displayed |
DGN | 3156 | | Axis number for which the sixth servo motor load meter is displayed |
DGN | 3157 | | Axis number for which the seventh servo motor load meter is displayed |
DGN | 3158 | | Axis number for which the eighth servo motor load meter is displayed |

[Datatype] Byte

[Valid data range] O, 1, ... number of controlled axes
These parameters specify the numbers of the axes for which load meters
for servo motors are to be displayed. Up to eight load meters can be
displayed. Set Ofor those axesfor which noload meter isto be displayed.
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1.12
LIST OF
HQRERATIONS
Irjc?tt:c- Param- Func-
Function pr eter Mode tion Operation
tion .
write=1 button
key
Resetting run hour [(OPRT)] [RUNPRE]—[EXEC]
- POS
Resetting no. of [(OPRT)] [PTSPRE]—[EXEC]
machined parts - POS
Resetting OT alarm At Pow-
- and |can
er ON
Resetting alarm 100 .
- - can | and
Registration from MDI
Irjc?tt:c- Param- Func-
Function pr eter Mode tion Operation
tion .
write=1 button
key
. Parameter no.—»[NO.SRH]—Data—
Inputting o MDI or
parameters ESop | (pa- | 5 PWE=0—
RAM)
Inputting offset OFF - e Offset number—[NO.SRH]—Offset value— |npur]
values
:j”aﬁ;”'”g setting OFF MDI Setting no.—[NO.SRH]Data—>
Input of PMC
parameters, counter | OFF [PMCPRM]—[COUNTR] or [DATA]—»Data—
and data table MDI or
Inputting PMC E.Stop
parameters 0 (PMC) | [PMCPRM][TIMER] or [KEEPRL]—Data—s
(Timer, keep relay)
POS (Display of relative coordinate)<AXIS>— [ORIGIN]
Tool length JOG
measurement - —Jog the tool to measuring position

OFFSET
SETTING

£ip

Offset n0.—[NO.SRH]—<AXIS>—[INP.C]
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Input/Output with FANUC Cassette

Data
_ rotec- Param- Fl_Jnc- _
Function pr eter Mode tion Operation
tion .
write=1 button
key
Heading a file EDIT )
g PROG —File no.—[ P ]—[F SRH]—[EXEC]
Deleting a file OFF EDIT ) )
g PROG —File no.—[ P ]>[DELETE—[EXEC]
Collating a program EDIT ) ] ]
PROG Heading a file— —Program number—[(OPRT)]
—[ P ]>[READ]—-[EXEC]
Inputting From FANUC Cassette
Irjc?tt:c- Param- Func-
Function pr eter Mode tion Operation
tion L
write=1 button
key
Inputting O EDIT or [(OPRT)]-=[ P ]>[READ]—-[EXEC]
parameters E.Stop
(PA-
RAM)
Inputting PMC O E.Stop
parameters [ P ]=[l/O]=(CANNEL NO) N
(PMC) | (DEVICE NAME) [FDCAS]—(KIND OF DATA) [PA-
RAM]—[READ]—(FILE NO) File no. —[EXEC]
Inputting offset OFF EDIT . (Heading a file no.)—=[(OPRT)]-[ P ]>[READ]—-[EXEC]
values SErT
Registering a OFF EDIT )
program PROG —File no.— —[ P ]>[READ]—-[EXEC]
Inputting macro OFF EDIT )
variables PROG —File no.— el @ -
Program no. — [READ]—[EXEC]
MEMO <START>
¥
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Output to FANUC Cassette

Data
_ rotec- Param- Fl_Jnc- _
Function pr eter Mode tion Operation
tion -
write=1 button
key
. [(OPRT)]->[ P ]>[PUNCH]—-[EXEC]
Output of EDIT
parameter (PA-
RAM)
[ P ]-[l/Ol-(CANNEL NO) —(DEVICE
Output of PMC
parameter EDIT NAME) [FDCAS] —(KIND OF DATA) [PARAM] — [WRITE]
(PMC)
— (FILENO) | _ 1 | |weur| =[EXEC]
OPRT PUNCH]—[EXEC
Output of offset EDIT e I =L 1= i :
Output of all EDIT | [pros @ 5-99995[ P ]5[PUNCH]-[EXEC]
programs
Output of one EDIT | [pros @ —Program no.—[ P ]>[PUNCH]—[EXEC]
program
Output of macro EDIT e [ »]=>[MACRO]-[(OPRT)]=[ P> ]>[PUNCH]—[EXEC]
variables serme
Search
Irjc?tt:c- Param- Func-
Function pr eter Mode tion Operation
tion -
write=1 button
key
Searching a MEMO —
program number RY PROG @ —Program no.—[O SRH]
or EDIT —
Searching a M
sequencg number ME'\\;'O PROG Program no. search—>a$equence number—[NSRH]
Searching an
address word EDIT ’:OG Data to be searched—[SRHT] or[SRH!] or
— (cursor key)
Searching an .
address only EDIT . Address to be searched [SRHT] orf[SRH!] or&] @

(Cursor key)

Searching an offset
number

OFFSET
SETTING

Offset no.—[NO.SRH]

Searching a Diagnostic number—[NO.SRH]
diagnostic number _ SYTEY
(DGNOS)
Searching a Parameter no.—[NO.SRH]
parameter number
(PA-
RAM)

— 100 —
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Edit
Irjc?tt:c- Param- Func-
Function pr eter Mode tion Operation
tion .
write=1 button
key
i ) LIB
Display of memory EDIT o [LIB]
capacity used
Deleting all OFF )
programs EDIT PROG O |—>-9999—
. OFF )
Deleting a program EDIT PROG O | »Program no.—
tl?liléalzlsng several OFF EDIT oROG N [ —>Sequence no.—
(Deleted up to a block with a specified sequence no.)
i OFF )
Deleting a block EDIT PROG EOB | —
. OFF ) .
Deleting a word EDIT PROG Searching a word to be deleted—
. OFF ) .
Changing a word EDIT PROG Searching a word to be changed—New Data—
OFF Searching a word immediately before a word to be
Inserting a wor EDIT
nserting a word Pro¢ searched—New Data—
Collation
Irjc?tt:c- Param- Func-
Function pr eter Mode tion Operation
tion .
write=1 button
key
ON OPRT)]— —[READ]—[EXEC
Collating memory EDIT [ Ul I ]
Playback
Irjc?tt:c- Param- Func-
Function pr eter Mode tion Operation
tion .
write=1 button
key
TEACH
ZIN Jog the machinee[ X ’ [ Y ’ or [ Z ] - [‘NSERT
Input of NC data JOG/
HAN- eNCdataa - -
DLE

— 101 —
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Clear
?3::_ Param- Func-
Function F::tion eter Mode tion Operation
write=1 key
key
Memory all clear
M/T : RESET AN D DELETE
On 2path are controlled
At On 2path are controlled
power Pathl : AND
ON
Path2 : |can AND
Loader is controlled : |can | AND
Parameter/offset
clear M/T :
On 2path are controlled
O Power
ON Path2 : AND
Loader is controlled : AND(Parameter
only)
Clearing a program
dapreg MIT :
On 2path are controlled
At 1
O Power Pathl : [**7¢| AND
ON Path2 : AND
Loader is controlled : AND
Program under
edition at power - AND
off(PS101)
PMC RAM * )
At Main CPU : AND (0)
Power
ON Loader is controlled : AND
Additional SRAM [:
At On 2path are controlled
Power
ON Pathl : @ (O)AND | 1
Path2 : @ (O)AND | 2

* PMC ladder program is not cleard in FROM.

— 102 —
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Manual operation

NOTE
For the 20i, memory all clear operation based on (7) and (9)
is also effective.

. KEY | PWE Func- .
Function SW _ Mode tion key Operation
(I\a/lne::r;ual)irs:‘er- JOG Turn on Reference point return switch — Turn on +X, =X, +Z, or —-Z —
P Reference point return switch LED lit.
return
Joq feed JOG Turn on +X, =X, +Z, or -Z — Use JOG FEEDRATE to set jog feedrate
9 — Press Rapid traverse button, if required.
Incremental INC Use Move distance selection switch to select move distance — Turn on
feed +X, =X, +Z, or =Z — Press Rapid traverse button, if required.
Manual Use Axis selection switch to select axis to be operated — Use Handle
HND magnification selection to select magnification — Turn manual pulse
handle feed
generator.
Display
Function KEY | PWE Func- .
SW _ Mode tion key Operation
Amount of
program EDIT [DIR]
memory in
use
Command Command value being executed, and previously specified modal value
value display
[CURRNT]
Command value being executed, and next command value to be
executed
[ NEXT]
MEM Command value entered from MDI, and previously specified modal
or value
MDI

[ MDI ]

Program in memory being executed

[PRGRM]

Executable blocks in memory and current position

[CHECK]

— 103 —
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MESSAGE

Function KEY | PWE Func- .
SW - Mode tion key Operation
Current— Representation of the position in the workpiece coordinate system
position
display [ABS ]
Representation of the position in the relative coordinate system
POS
[REL ]
General position indication
[ALL]
Alarm display

[ALARM ] when an alarm condition has occurred.

Alarm history
display

MESSAGE

[HISTRY]

Screen erase

Press the and function keys simultaneously. The function key

causes re—display.

Screen
switching
between NC
and loader

and

Graphics functions (T series)

. KEY | PWE Func- .
Function SW -1 Mode tion key Operation
Pargmeter [G.PRM]
setting
Select a graphics drawing screen.
[GRAPH]
Begins and ends drawing.
Tool path During automatic operation or manual operation
drawing

Erase a drawing screen.

[(OPRT)] — [ERASE]

Enlarge graphics.

[ZOOM ]

NOTE
For the small-size MDI, read the function key in this

table as the function key.
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Graphics function (M series)

Function KEY | PWE Func- .
SW 1 Mode tion key Operation
Parameter
setting [PARAM]
Tool path Select a graphics drawing screen.
drawing
[GRAPH]
Begin and end drawing.
During automatic operation or manual operation
Tool path dia- . .
grampdata Press the key several times — Display “PATH GRAPHIC
setting (PARAMETER)” screen — [PARAM | — Enter numerals using numeric
Tool path ) )
drawing Press the key several times — Display “PATH GRAPHIC
(PARAMETER)” screen — [EXEC] — [(OPRT)] — [ AUTO ] or [START]
Suspend drawing
[STOP]
Execute.
Suspend [START]
drawing Draw starting at the top of the program.
[REWIND] — [START ]
Enlarging . . “
part of the Press the [erarn| key several times — Display “PATH GRAPHIC
gool path (PARAMETER)” screen — [SCALE] — [(OPRT)][<][~I[][1] —
rawing

or — [EXEC]

Current—tool
position mark

GRAPH

Press the key several times — Display “SOLID GRAPHIC

GRAPH

display (PARAMETER)” screen — [ POS |

Machinin

Satle g Press the key several times — “SOLID GRAPHIC

S;\?r/:gg data (PARAMETER)” screen — Enter numerals using numeric keys
—s | INPUT]

Blank figure . B

drawing Press the key several times — “SOLID GRAPHIC

(PARAMETER)” screen — [BLANK ] — [(OPRT)] = [ ANEW | —
[+ ROT][- ROT][+TILT J[-TILT ]
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Function KEY | PWE Func- .
SW - Mode tion key Operation
Machining . .
profile draw- Press the key several times — “SOLID GRAPHIC
ing (PARAMETER)” screen — [EXEC] — [(OPRT)] = [A.ST ] or [F.ST]

Suspend drawing

[STOP]

Execute.

After drawing | LA-ST10T[FST]

is suspended Display the start of part program.

[REWIND] — [A.ST ] or [F.ST]

Re—drawing

of “SOLID _

GRAPHIC Press the [ererH| key several times — “SOLID GRAPHIC
(PARAME- GRAPH "

TER)' ina (PARAMETER)” screen — [REVIEW] — [(OPRT)] — [ ANEW | —
different [+ ROT ]J[- ROT J[+TILT J[-TILT ]

orientation

3—plane .

drawing Press the key several times — “SOLID GRAPHIC

(PARAMETER)" screen — [ ] — [3-PLN ] — [(OPRT)] — [ 0]
(<1110

NOTE
For the small-size MDI, read the function key in this

table as the function key.

Help function

. KEY | PWE Func- .
Function SW -1 Mode tion key Operation
Initial menu
screen dis-
play
Alarm detail
screen dis- [ALARM ] — Alarm No. — [SELECT]
play
Operation
21?;2‘;" dis. [OPERAT] — Operation method item No. — [SELECT]
play
Parameter
table—of—con-
tents screen [PARAM]
display
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Self-diagnosis function

. KEY | PWE Func- .
Function SW -1 Mode tion key Operation
[DGNOS ]
Self-diagno- |
SIS screen 1. page switch keys
display PAGE
2. Diagnosis data No. — [NO.SRH]
Boot
. KEY | PWE Func- .
Function SW _ Mode tion key Operation
System mon- Pow-
itor screen er—on - E] and a soft key at its left
display time
Reading file Place the cursor at 1. SYSTEM DATA LOADING on the system monitor
from memory screen — [SELECT] — Place the cursor at the target file — [SELECT]
card — [YES]
Listing files in
Zﬁzhdioll\; 5 Place the cursor at 2. SYSTEM DATA CHECK on the system monitor
ing detallci)l y screen — [SELECT] — Place the cursor at the target item — [SELECT]
screen
Deleting file Place the cursor at 3. SYSTEM DATA DELETE on the system monitor
from flash screen — [SELECT] — Place the cursor at the target file — [SELECT]
ROM — [YES]
3;2232?%& Place the cursor at 4. SYSTEM DATA SAVE on the system monitor
screen — [SELECT] — Place the cursor at the target file — [SELECT]
ROM to
— [YES]
memory card
Transferring Place the cursor at 5. SRAM DATA BACKUP on the system monitor
screen — [SELECT]
contents be-
tween SRAM — Batch output to memory card
and memor Place the cursor at 1. SRAM BACK UP — [SELECT] — [YES]
card in batc)é — Batch input from memory card
Place the cursor at 2. RESTORE SRAM — [SELECT] — [YES]
Deleting file Place the cursor at 6. MEMORY CARD FILE DELETE on the system
from memory monitor screen — [SELECT] — Place the cursor at the target file —
card [SELECT] — [YES]
Memory card Place the cursor at 7. MEMORY CARD FORMAT on the system moni-
formatting tor screen — [SELECT] — [YES]
Exiting sys- Place the cursor at 10. END on the system monitor screen
tem monitor — [SELECT] — [YES]
Reference

If no soft key is available as with atouch panel, use the numeric keyson
the MDI keypad.

=11 | O N =
I

!
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P—CODE loader

. KEY | PWE Func- .
Function SW _ Mode tion key Operation
Starting Pow-
P-CODE er—on and
loader time
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1.13

WARNING SCREEN

DISPLAYED WHEN

AN OPTION IS

CHANGED

® \Warning screen This CNC displays a warning screen when the configuration of the

options using the SRAM area is changed. The data for the function
indicated on the screen is cleared the next time the system is turned on.

~

WARNING

YOU SET THE PARAMETER NO.[JJCI[J#[]
THE FOLLOWING DATA WILL BE CLEARED.
* PART PROGRAM MEMORY

PLEASE PRESS <DELETE> OR <CAN> KEY.

<DELETE> : CLEAR ALL DATA
<CAN> : CANCEL

- J

NOTE

1 Mark* varies with the parameter settings. Two or more
function names may be displayed.

2 Forthe 20i, <9> —based operation rather than <DELETE>—
based operation is effective.
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e Allocation error screen

When an option which usesthe SRAM areaisadded, the system software
may require more SRAM thaniscurrently installed in the system. Inthis
case, an allocation error screen appearsthefirst time the system isturned
on after the addition of the option, thus restoring the state existing before
the addition.

~

FILE ALLOCATION ERROR

S—-RAM CAPACITY IS NOT SUFFICIENT.
ADDITIONAL S-RAM IS NECESSARY.

PLEASE PRESS <CAN> KEY :
RETURN TO THE STATE BEFORE
OPTION PARAMETER IS CHANGED.

- J

NOTE
When replacing SRAM, perform all memory clear.

(E )
For the 20i, all memory clear based on and @ are

also effective.
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1.14

WARNING SCREEN
DISPLAYED WHEN
SYSTEM SOFTWARE
IS REPLACED
(SYSTEM LABEL
CHECK ERROR)

System software can be replaced only with compatible system software.
Otherwise, thefirst time the CNC is turned on after the system software
isreplaced, thefollowing screen will be displayed and the system will not
be activated:

4 )

BOF1-01

SYSTEM LABEL CHECK ERROR:
CLEAR ALL SRAM MODULE

NOT READY

- J

In this case, perform memory all clear (by holding down the and

MDI keysthen turning onthe power) or reinstall theoriginal system
software.

NOTE

For the 20i, all memory clear based on and @ are

also effective.
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1.15 The maintenance information screen is provided to record the history of
MAINTENANCE [)rzj?llr;ﬁnance performed by a service person of FANUC or machine tool
INFORMATION The screen has the following features:
SCREEN e MDI alphabetical input is allowed.
® The recording screen can be scrolled in units of lines.
® [Edited maintenance information can be read and punched.
® The screen can be saved in flash ROM.
1.15.1
Screen Display and
Operation

® Screen display

Press the function key.

Press the continuous menu key [E] severa times. [M—I NFO] soft
key appears.

Press the [M—INFO] soft key. The maintenance information screen
appears.

When selected, the maintenance screen shows the latest information.
The recording screen has an input area of 40 characters by 11 lines.

The status (mode, number of empty character spaces, cursor line, column
number) is displayed at the bottom of the screen.

11 lines

40 characters

MAINTENANCE INFORM
aaa
bbb
ccc
ddd
eee
fff

nnn

| OVER | EDIT | spaces:2078 33:1
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® Screen operation

Status display
- OVER/INSERT : -- OVER : Overwrite mode ; INSERT: Insert
mode
- EDIT/VIEW : --- EDIT : Editing allowed ; VIEW : Editing inhi
bited

- Number of empty character spaces
- Current cursor line

- Current cursor column

Themaintenanceinformation screen hasview modeand edit mode, which
are selected by pressing the [END] or [EDIT] soft key.

Initially, view mode is selected. To start editing, select edit mode by
pressing the[(OPRT)] and [EDI T] keys. When the editing is completed,
press the [END] key. Then, select [STORE] or [IGNORE]. Unless
[STORE] is selected, the edited data will be lost at next power—up.

To scroll the screen showing the recorded information, pressacursor key
or page key on the MDI panel.

The following keys are used for editing (character input) and viewing:

Operation table
Mode Key Description
View Soft keys Allows editing.
[EDIT] Displays the beginning or the end.
[JUMP]
Cursor key Scrolls the screen up or down.
Page key Scrolls the screen up or down in units of whole screens.
Edit Soft keys
[END] Ends editing. Select whether to store the edited data.
[ALLDEL] Clears all maintenance information. (This key is enabled when the MDC bit (bit 3 of parameter 3118) is
setto 1.)
[10] Reads or punches the maintenance information.
[JUMP] Moves the cursor to the beginning or end.
Cursor key Moves the cursor position up or down.
Page key Scrolls the screen up or down in units of whole screens.

Alphanumeric/spe-
cial character keys

Allows alphabetical, numeric, or special character input.

—_—

key Selects either insert mode or overwrite mode.

INSERT
S
) key Deletes a single character.

DELETE
S
) key Deletes a single character before the cursor position.
CAN
S
) key Starts a new line.

INPUT
S

Operation of the soft keys
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(1) View mode

> |E| Edit Jump |E|

| v
) ®)

(2) Edit mode

— —>|E| END I/0 ALLDEL | Jump |E|

| v v v
(f) 4) (6) ©)
(3) Edit saving

MAINTE-
|E| NANCE | |GNORE CANCEL |E|

(1) (1) v
I | (2
(4) 110
E| READ | PUNCH CANCEL |E|
v v v
(6) (6) 2)
(5) Jump
BEGIN-
E| ING END CANCEL |E|
v v v
mE@ O@ 1)@

(6) Execution

|E| EXEC CANCEL |E|

(T) @
|
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1.15.2
Maintenance
Information
Input/Output

The maintenance information can be read and punched.
When the maintenance information is input from or output to a memory
card, afile name MAINTINF.DAT is used.

(1) Format

(2) Reading
When aMAINTINFEDAT file generated in the format shown aboveis

read, the data is added at the end of the existing maintenance
information.

NOTE

1 A TAB code is converted to one to four blanks, depending
on the input position.

2 80h to 90h and EOh to EBh are assumed as prefix codes of
double-byte characters. Reading these codes alone is
inhibited.

3 Control codes (00H to 1FH) except TAB and LF are
discarded in reading.

4 %% cannot be input.

(3) Punching
All maintenance information is output in the format shown above.
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1.16
COLOR SETTING
SCREEN

When VGA screen display isselected (NVG bit (bit 7 of parameter 3119)
is set to 0), the color scheme of the VGA screen can be set on the color
setting screen.

1.16.1
Screen Display

1. Pressthe function key.

2. Press the continuous menu key (=] several times. The [COLOR]

soft key appears.
3. Pressthe [COLOR] soft key. The color setting screen appears.
COLORING 00000N00000
[ 1]m| ALARM 8 M |- SELECT WINDOW BAR
2 m| TITLE -SOFTKEY 1 9 W | NONE
3 M| INPUTKEY - O/N NO. 10 m |-TITLEBAR -INPUTBAR
- STATUS
4 M| CURSOR 11 W |- WINDOW BACKGROUND
5 M |- RESTART NO. 12 M | LIGHT
- ABSOLUTE ORDER
6 M |-SUBTITLE -SOFTKEY2| 13 M |-ALTER POSSIBLE DATA
7 W |- DATA -TIME 14 M |- SHADOW
15 0 |-BACKGROUND

RED GREEN 00 BLUE 00
R I T i I el | Rl

COLOR SELECTNO. [ 1(PARAMETER) B

[ MEM *kkk kkk kkk | *kk | 12:3456 | ]

COLOR | MAINTE| MAINTE (OPRT) |4+

1.16.2

Color Setting

e Changing a color
(color palette value)

1. Pressthe[(OPRT)] softkey. Thefollowing operation soft keysappear.

RED GREEN BLUE BRIGHT DARK +

2. Movethecursor tothe color number corresponding to the color pal ette

value to be changed.
The current color palette values of individual color elements are
displayed.

. Select adesired color element by pressing the [RED], [GREEN], or

[BLUE] operation soft key.
Two or more color elements can be simultaneously selected.

Each time the [RED], [GREEN], or [BLUE] operation soft key is
pressed, the selection is made or canceled.

(If the [RED], [GREEN], and [BLUE] operation soft keys are not
displayed, press the rightmost soft key.)
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® Storing colors
(color palette values)

® Calling colors
(color palette values)

4. Press the [LIGHT] or [DARK] operation soft key to change the
luminance of the selected color element.

A specified color palette value can be stored.

STORE CALL COLOR1 COLOR2 COLOR3 +

1. Selectadesired storageareaby pressingthe[ COLOR1],[COLOR?2],
or [COL OR3] operation soft key.

(If the[COLOR1], [COLORZ2], and [COL OR3] operation soft keys
are not displayed, press the rightmost soft key.)

COLOR1 — Standard color data parameters (6561 to 6595)
COLOR2 T Internal RAM
COLORS

2. Pressthe [STORE] operation soft key. The following operation soft

keys appear.

CAN EXEC +

3. To storethe current color palette valuesin the selected area, pressthe
[EXEC] operation soft key. To cancel the storage, press the [CAN]
operation soft key or the leftmost key.

STORE CALL COLOR1 COLOR2 COLOR3 +

1. Select a color palette storage area by pressing the [COLOR1],
[COLORZ2], or [COLOR3] operation soft key.

(If the[COLOR1], [COLORZ2], and [COL OR3] operation soft keys
are not displayed, press the rightmost soft key.)

2. Pressthe [CALL] operation soft key. The following operation soft
keys appear.

CAN EXEC +

3. To call the color palette values from the selected area, press the
[EXEC] operation soft key. If nocolor palettevalueisstored, thisstep
cannot be executed.

Tostop calling, pressthe[ CAN] operation soft key or theleftmost key.
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1.16.3
Parameters

#7

#6

#5 #4 #3 #2

#1

#0

| 3119 | | NVG |

[Datatype] Bit

NVG When acolor display unit is used, the VGA screen display is:

0: Selected.
1: Not selected. (Conventiona display)

6561 | |

Standard color data of graphic color 1

6562 | |

Standard color data of graphic color 2

6563 | |

Standard color data of graphic color 3

6564 ||

Standard color data of graphic color 4

6565 | |

Standard color data of graphic color 5

6566 | |

Standard color data of graphic color 6

6567 | |

Standard color data of graphic color 7

6568 | |

Standard color data of graphic color 8

6569 | |

Standard color data of graphic color 9

6570 | |

Standard color data of graphic color 10

6571 | |

Standard color data of graphic color 11

6572 | |

Standard color data of graphic color 12

6573 | |

Standard color data of graphic color 13

6574 ||

Standard color data of graphic color 14

6575 | |

Standard color data of graphic color 15

6581 | |

Standard color data of text color 1

6582 | |

Standard color data of text color 2

6583 | |

Standard color data of text color 3

6584 ||

Standard color data of text color 4

6585 | |

Standard color data of text color 5

6586 | |

Standard color data of text color 6

6587 | |

Standard color data of text color 7

6588 | |

Standard color data of text color 8

6589 | |

Standard color data of text color 9
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| 6590 | | Standard color data of text color 10 |

| 6591 | | Standard color data of text color 11 |

| 6592 | | Standard color data of text color 12 |

| 6593 | | Standard color data of text color 13 |

| 6594 | | Standard color data of text color 14 |

| 6595 | | Standard color data of text color 15 |
[Datatype] Two-word

[Unit of data]

[Valid data range]

Six—digit number rrggbb (rr: Red component value, gg: Green component
value, bb: Blue component value)

When five digits or less are specified, the missing high—order digits are
assumed as zeros.

Each color component value: 00 to 15 (Equivalent to the color level on
the color setting screen)
When 16 or a higher value is specified, 15 is assumed.

(Example) When specifying acolor having red component value 1, green
component value 2, and blue component value 3, set the
parameter value as 10203.

1.16.4
Notes

(1) At power—up, the color scheme of the screen is determined by the
setting in the COLORL area (parameters). If no datais stored in the
COLORI1 area, the last color scheme before power—down is applied.

(2) The standard color data specified in parameters must not be changed
by direct MDI key input. When changing the parameter data, set and
store the new data on the color setting screen.

(3) When awrong value is specified in a standard color data parameter,
the screen may not be displayed. If this occurs, turn the power on

again, while pressing the and keys. Thisclearsthewhole

stored color scheme and restores the FANUC standard color scheme
instead.

Be very careful when performing this operation, as al memory
contents such as parameters and programs are |ost.
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1.17 Depending ontheeyelevel and theviewing angleof theoperator, theLCD
may behardtoread. Thisproblem can besolved by adjusting the contrast.
CONTRAST The contrast of a monochrome LCD can be adjusted.
ADJUSTMENT
1. Pressthe function key.

2. Pressthe [SETTING] chapter selection soft key.
The LCD contrast item is displayed on the setting (handy) screen.

~

SETTING (HANDY)

PARAMETER WRITE 1(0:DISABLE 1: ENABLE)

TV CHECK 0(0:OFF 1:0N)
PUNCH CODE 0(0:EIA 1:IS0)
INPUT UNIT 0(0:MM 1:INCH)

I/0 CHANNEL
SEQUENCE NO.
TAPE EORMAT
SEQUENCE STOP
SEQUENCE STOP

0 (0-3 : CHANNEL NO.)
0(0:OFF 1:0N)
0(0:NO CNV 1:F15)
0 (PROGRAM NO.)

0 (SEQUENCE NO.)

[ CONTRAST ] ( + = [ ON:1 ] - = [ OFF:0 ])
>

MBI *kkkk kk%k **k* 00:00:00

[NO.SRH] [ ON:1 ] [OFF:0] [+INPUT] [INPUT]

- J

3. Move the cursor to “CONTRAST”.

4. Adjust the contrast by pressing the operation soft key [ON:1] or
[OFF:Q].
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1.18

POWER MOTION

When the Power Motion seriesis used as an additional axis(slave) of the
CNC, the power motion manager allowstheslavedatato bedisplayed and
set by the CNC.

MANAGER The power motion manager enables the following display and setting:
(2) Current position display (absolute/machine coordinates)
(2) Parameter display and setting
(3) Diagnosis display
(4) System configuration screen display
(5) Alarm display
ThePower Motion seriesthat can beused astheslaveisa 3 amplifier with
I/O Link.
1.18.1
Parameter
#7 #6 #5 #4 #3 #2 #1 #0
|960|| | | | |PMN|MD2|MD1|SLV|
[Datatype] Bit
SLV  Whenthe power motion manager issel ected, the screen showsthedataof:
0: A singledave.
1: Upto four laves by dividing the screen into four segments.
MD1, MD2 Thedave parametersareinput from and output to the following devices:
MD2 MD1 1/O device
0 0 Part program storage
0 1 Memory card
Theparametersareinput or output inthe program format, no matter which
I/0O deviceis selected.
PMN The power motion manager function is:
0: Enabled.
1: Disabled. (Communication with the slave is not performed.)
1.18.2

Screen Display

1. Pressthe function key.

2. Pressthe continuous menu key (=] several times. The [PMM] soft

key appears.

3. Pressthe [PMM] soft key. The system configuration screen, whichis
theinitia screen of the power motion manager, appears. The screen
has the following soft keys (function selection soft keys).

k[ POs 11 10 1 [Ehnlg [ MSG ] )

Thecurrently active soft key isdisplayed inreversevideo. Pressing asoft
key enables the corresponding function, as indicated below:
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e System configuration
screen

POS: Current position display
SYSTEM: System information
MSG: Alarm list

To select another function after one of the functions listed above is

selected, pressthe return menu key [E] several times until the soft keys

are displayed as shown above. Then, select the desired function.

4. To terminate the power motion manager, repeatedly press the return
menu key [E] until the function selection keys are displayed as

shown above. Then, pressthereturn menukey oncemore. The soft
keys of the CNC system appear, and the power motion manager
terminates. The system configuration screen of this function is
displayed as the termination screen.

Alternative termination method is to select another function while this

functionisenabled. To do this, pressan MDI function key( , ,
, €tc.).

NOTE
After another screen is displayed by pressing a function key,
pressing the ™| function key, restores the initial status

of this function. That is, the soft keys shown above are
restored. The data that was being input is canceled.

This screen displays the system software information of the slave. The
screen is displayed first when the power motion manager function is
selected. This screen is automatically displayed also at the termination
of the function.

1. Pressthe [SY STEM] function selection soft key. The following soft
keysare displayed together with the screen displayed when SY STEM
waslast selected. The currently active soft key isdisplayedinreverse
video.

k[ PARAM ][ DGNOS 1 [ 1 [SYSTEM] [ ] )

2. Pressthe[SY STEM] soft key again. The system configuration screen
appears. Whilethisscreenisdisplayed, the[SY STEM] soft key isleft
displayed in reverse video.
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® Parameter screen

POWER MOTION MANAGER
SYSTEM CONFIGURATION
1.GROUPO / B

SYSTEM <SERIES/VERSION> 88A1 01

[ PARAM ][ DGNOS 1[ IBlSYSTEM Qi ]

Sample screen: Series and edition of the servo unit 3 series system list

The parameters necessary for the functions of the slave must be specified
in advance.

1. Pressthe [SY STEM] function selection soft key. The following soft
keys appear.

k[ PARAM ][ DGNOS 1[ 1 [SYSTEM] [ ] )

2. Pressthe [PARAM] soft key. The parameter screen appears.

POWER MOTION MANAGER
PARAMETER

1.GROUPO / B

0001 00010101 0011 01010000
0002 11111011 0012 00000000
0003 00000000 0013 00000000
0004 00000000 0014 10110001
0005 10100001 0015 00000000
0006 00000000 0016 00000000
0007 10000000 0017 10000010
0008 00000000 0018 00000000
0009 00000000 0019 00000000
(-] [ DGNOS 1 [ 1[ SYSTEM 1] [ ]

The screen displays just the bit and decimal data. For details of the
parameters, refer to the connection manual of the corresponding Power
Motion unit.
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® Diagnosis screen

e Current position display

® Searching for a parameter
A search can be made for the parameter to be displayed.

1. Select the active Save.
2. Pressthe [(OPRT)] soft key. The following soft keys appear.

k[NC.SRC][ 10 10 1[ INPUT ] )

3. Enter adesired number inthekey—infield by using MDI numerickeys.
Then, press the [NO.SRC] soft key. The search starts.

® Setting a parameter

A parameter of a slave Power Motion unit can be directly set from the
CNC.

1. Select the active save.

2. Pressthe [(OPRT)] soft key. The following soft keys appear:

k[NC.SRC][ 10 10 1[ INPUT ] )

3. Move the cursor to the parameter to be set.

4. Enter desired data in the key—in buffer by using MDI numeric keys.
Then, press the [INPUT] soft key. Alternatively, press the MDI
INPUT key.

This screen shows the current status of the slave.

1. Pressthe [SY STEM] function selection soft key. The following soft
keys appear:

k[ PARAM ][ DGNOS 1[ 1 [SYSTEM] [ ] )

2. Press the [DGNOS] soft key. The diagnosis screen appears. The
displayed data is basically the same as the data displayed on the
parameter screen.

For details of the diagnosis information, refer to the connection
manual of the corresponding Power Motion unit.

The screen shows the current position on the workpiece coordinate
system or machine coordinate system.

1. Pressthe [POS] function selection soft key. The following soft keys
appear:

k[ WORK ]I 1 [MACHIN] [ 110 1 )

2. To seetheabsolute coordinate screen, pressthe [WORK] soft key. To
see the machine coordinate screen, press the [MACHIN] soft key.
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® Alarm screen

POWER MOTION MANAGER
ACTUAL POSITION (MACHINE)
1.GROUPO / B

1 1267900
F 3500

[ wWorRk 11 IERMACHIN I 10 1

1: Coordinate  F: Actual speed

If an adarm is issued during operation, the group number of the slave
causing thealarmisindicated at the right end of the message field onthe
screen. Check the details on the alarm screen. For example, (13) means
that the first and third power motion units are in the alarm state.

1. Press the [MSG] function selection soft key. Just the error code is
displayed on the screen.

POWER MOTION MANAGER
ALARM
1.GROUPO / B

442 210 232

[ POs 11 10 1 [SYSTEM ][ RBifeI

Up to forty codes can be displayed on the screen.

For details of the alarm, refer to the connection manual of the
corresponding Power Mation unit.
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® Operating the active
slave

® Single-slave display/
Four-slave display

The active dave is subjected to the ZOOM function, which will be
described later, and parameter overwrite. Thetitle of the active daveis
displayed in a color different from the display color of the other save
titles.

The active slave can be selected by pressing the [ NEXT] or [1BACK]
soft key, which is displayed after the continuous menu key [E] is
pressed several times.

[{NEXT]: Displaysthe screen of the Power Motion unit connected after

the currently active slave. The equipment other than the
Power Moation unit is ignored.

[1BACK]: Displays the screen of the Power Motion unit connected
before the currently active slave.

Whether the screen displays the data of just asingle unit or of four units
in four segmentsis specified in the SLV bit (bit O of parameter 960).

To switch the four—slave display to the single-slave display, press the
[ZOOM] soft key, whichisdisplayed after the continuous menu key (=]
is pressed severa times. The single-slave display shows the data of the
activeslave. Toswitchthesingle-slavedisplay tothefour—slavedisplay
showing the data of four dlaves including the active slave, press the
[ZOOM] key.

When five or more slaves are connected, the four—slave display has two
or more pages. To see the slave data that is not displayed on the current
page, press soft key [|NEXT].

| POWER MOTION MANAGER/ SYSTEM CONFIGURATION 012345678 N12345 |

SYSTEM

SYSTEM

4.GROUP3 / B

*kkk 4 SYSTEM 88A1—01

88A1—01 SYSTEM Fkdke k4
SERVO *kk ok

| | PARAM| DGNOS |

[ [ [ Jomn]

The figure above shows a sample four—slave display screen on adisplay
unit with twelve soft keys. A unit with seven soft keys can also display
the four—slave display screen.
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® Guidance message

e Key—in field

POWER MOTION MANAGER 012345678 N12345
SYSTEM CONFIGURATION
1.GROUPO / B

SYSTEM <SERIES/VERSION> 88A1—01

[ Pos 1I[ DGNOS 11 10 fhyigl [ MSG ]

Thefigure above showsasamplesingle-slave display screen on adisplay
unit with seven soft keys. A unit with twelve soft keys can also display
the single-slave display screen.

While the following soft keys are being displayed, a guidance message
is displayed in the message field.

\[ POS 11[ 10 1 [SYSTEM] [ MSG ] /
\[ WORK 11 1 [MACHIN ] [ 11 1 /
\[ PARAM ] [ DGNOS ]I 1 [SYSTEM] [ (OPRT) 1] /

When the soft keys are displayed as shown above, “SELECT ACTIVE
SLAVE [>]" is displayed.

k[ |NEXT 1[ 'BACK 1[ zooM 11 10 1 )

When the soft keys are displayed as shown above, “SELECT ACTIVE
SLAVE [] [1]” is displayed.

When the [(OPRT)] soft key is pressed, the message line may turninto a
key—in field as required. The numeric datainput by using MDI keysis
displayed after the prompt (>).

On the parameter and diagnosis screens, the key—in field appears when
just anumeric valueisinput. The soft key [(OPRT)] need not be pressed.
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1.18.3
Parameter Input/Output
® Saving parameters

Parameters can be saved in CNC memory or amemory card asadatafile
of program format. Specify the first digit of the registration program
number in parameter 8760. Programs with predetermined numbers are
created for individual slaves. When the parameters are saved in CNC
memory, a program having the specified program number is created.
When the parameters are saved in a memory card, a file is created, to
which the file name consists of the specified program number and an
extension PMM.

Example: When parameter 8760 is set to 8000
The program number for group n is 8000 + n* 10.
The group number nisindicated in thetitle area of each slave.

CAUTION
In case that the parameters are saved in a memory card, If
the specified program number already exists on memory
card, the corresponding program is overwritten with new
data.

Specify adesired input device in the MD1 and MD?2 bits (bits 1 and 2 of
parameter 960). Connect a memory card. Alternatively, check the free
area of CNC memory. Then, follow the steps given below:

1. Select the active Save.
2. Pressthe [(OPRT)] soft key. The following soft keys appear:

k[NC.SRC][ 10 10 1[ INPUT ] )

3. Pressthecontinuousmenukey [ =]. Thefollowing soft keysappear:

k[ 1l READ ][ PUNCH ]I 10 1 )

4. Pressthe [READ] soft key. The following soft keys appear:

k[ 10 10 1 [CANCEL 1[ EXEC ] )

5. Pressthe [EXEC] soft key.
During input, “INPUT” blinks in the message field.
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® Writing parameters

The data file of parameters saved in CNC memory or a memory card as
aprogram is written into the slave determined by the program number.
The program number and memory device are determined as described in
“Saving parameters.”

1. Select the active Save.
2. Pressthe [(OPRT)] soft key. The following soft keys appear:

k[NC.SRC][ 10 10 1[ INPUT ] )

3. Pressthe next—-menu key. The following soft keys appear:

k[ 1[0 READ ][ PUNCH ]I 10 1 )

4. Pressthe [PUNCH] soft key. The following soft keys appear:

k[ 10 10 1 [CANCEL 1[ EXEC ] )

5. Pressthe [EXEC] soft key.

During output, “INPUT” blinks in the message field.

The screen cannot be changed to another screen during parameter
input/output.

When the RESET key is pressed, or when an alarm status is detected in
communication, the input/output stops.

1.18.4
Notes

® Connecting an I/O Link

® [gnoring the power
motion manager function

When the Power Moation seriesisused asaslave of an1/O Link, the CNC
assigns /O addresses. The salve dataisinput and output in units of 16
bytes. Therefore, 128 input/output points are necessary. Up to eight
slaves can be connected.

The module nameis OC021 (16-byte input) or OC020 (16-byte output).
BASE isaways 0, and SLOT isaways 1.

After the data necessary for each slave connected is set and checked, the
communication of the power motion manager (PMM) can be stopped to
send a command from the CNC ladder to the slave.

Whenthe PMN bit (bit 3 of parameter 960) issetto 1, all communication
between CNC and the slave viathe 1/0O Link is open to the ladder.

Whilethebitisheld 1, the screen showsjust thetitle, function name, and
other items that are independent of the communication. The following
message appears to indicate that communication has stopped.

COMMUNICATION PROHIBITED BY P960#3
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e Data input/output by I/O
Link

e Alarm

e Data protection key

When the power motion manager is used, the function for data
input/output by 1/0 Link cannot be used.

(1))CNC
When a CNC alarm status is detected, the screen is automatically

switched to the CNC alarm screen. Check the details of thealarm. If
necessary, display and select the power motion manager screen again

by pressing function key .

(2) Slave
A guidance message is usualy displayed in the message field. If a
dave adlarm is detected, the corresponding slave group number is
displayed at the right end.

Display the alarm screen to check the details.

When the data protection key of the CNC isturned on, parameters cannot
be input to CNC memory.
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1.19

PERIODIC
MAINTENANCE
SCREENS

Using the periodic maintenance screens makes it easy to manage
consumables (such as LCD unit backlight and backup battery) that areto
be replaced periodically.

Setting the name and service life of consumables, and the countdown
method to be used for them enabl escounting of theremaining servicetime
according to the specified countdown method and displaying of theresult.

1.19.1
Overview

® Screen configuration

® Procedure

The following periodic maintenance screens are available:

(1) Statusscreen: Displays item names, remaining service time,
countdown status, and lets you specify item names.

(2) Setting screen: Letsyou specify servicelife, remaining servicetime,
and count type (countdown method).

(3) Machine system menu screen: Enables registering the names of

consumables used in the machine.
(4) NC system menu screen: Displays the names of registered
consumables used in the NC.

To use this function, follow the steps below:
(1) Select a number for registration (using the cursor key on the status
screen).
(2) Specify an item name.
The following two methods are available.
— Selecting aname from amenu screen (machine or NC system menu
screen).
— Entering a name to the status screen directly from the MDI.
Using the machine system menu screen requires that item names be
registered previougly.
(3) Specify the servicelife, remaining service time, and count type for a
target item.
Once they are specified, the remaining service time can be checked
on the status screen.

1.19.2
Screen Display and
Setting

1 Pressthe function key.

2 Press the (=] continuous menu key severa times. Soft key
[MAINTE] appears.

3 Presssoft key [MAINTE]. A periodic maintenance screen appears.

There are two periodic maintenance screens, status and setting screens.
Either screen can be selected using soft key [CHANGE].
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1.19.3 Up to 10 consumable items can be registered for management. Their
Status Screen Display remaining servicetimeand count statusare displayed on the status screen.
and Setting
PERIODICAL MAINTENANCE 00001 N12345
(STATUS)
ITEM NAME REMAIN
*01 BATTERY FOR CONTROLLER 0H
@02 BATTERY FOR PULSECODER 5000H
03 FAN MOTOR 10000H
@04 LCD BACK LIGHT 720H
05
06
07
08
09
10
>_
EDIT *%% %%%%%x %*%% *k%x% 19:27:05
\[ 1[ MAINTE ]I 11 1[ (OPRT) ]/
[CHANGE] [ ENTRY ][ CLEAR ][ +INPUT ][ INPUT ]
\[ 10 10 1l caN ][ EXEC ]
(1) Item name

The name of an item to be subjected to periodic maintenance is
specified under “Item name.”

Two methods can be used to specify item names. Thefirst method uses
the menu screen, and the second, the MDI keypad.

(1) Method of using the menu screen

1

4

5

Place the cursor on the target item name, and press soft key
[ENTRY]. A menu screen appears. The menu screen is either
the machine or NC system menu screen.

Press soft key [MACHIN] or [NC]. A machine system menu
appears. It holds the names of consumables typical to the
machine system or NC system.

Place the cursor on aregistered item name, and press soft key
[SELECT], then soft key [EXEC]. The status screen appears
again, enabling the selected item to be set up.

Press soft key [CAN]. The previous soft key displays appear

again.
Press soft key [MAINTE]. The status screen appears again.

Using the machine system menu screen requires that item names
be registered on the screen previously.
This can be done using two methods, (a) and (b).

(a) Program—based registration

Executing a program in the following format enables item
names to be registered on the machine system menu screen.
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Format

G10L61 Px [n]

X... Registration number

n... Itemname
[Alphanumeric characters*two—byte
characters*alphanumeric characters]

(b) MDI keypad—based registration
An item name can be registered on the machine system menu
screen by first entering it in the following format, then pressing

soft key [INPUT] (or function key).

Pressing soft key [+INPUT] adds the item name to the list of
previously registered item names.

Format

Alphanumeric characters*two-byte characters*alphanumeric characters

The two—byte characters shall comply with the FANUC code.
(See Section 1.19.6.)

When entering a two—-byte character, sandwich it with an “*”
pair.

Theitem name can consist of up to 24 a phanumeric characters
(if notwo-byte character isincluded) or 12 two-bytecharacters
(if no aphanumeric character isincluded).

Example) To register “LCD backlight,” enter:
> CD* 110E10F410CC114010B610FE _

NOTE

1 *“” cannot be used in item names, because it is used as
control code. “[", “T", “(“, or )" also cannot be used in item
names.

2 When both alphanumeric and two—byte characters are
used in an item name to be registered, the warning
message “DATA IS OUT OF RANGE” may appear even if
the maximum allowable number of characters has not been
exceeded.

3 If a blank item name is selected from the machine system
screen, the warning message “EDIT REJECTED” appears.
If a blank item name is selected from the NC system screen,
a blank is set up.
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To erase the registered data for an item, place the cursor on the
target item name, and press soft key [CLEAR], then soft key
[EXEC].

[Machine system] menu screen

PERIODICAL MAINTENANCE
(MACHINE)
ITEM NAME
01
02
03
04
05
06
07
08
09
10
>

EDIT *%*% *kkkk *kk *kk*

-

[ 1[ STATUS 1[ MACHIN 1[ NC 1[ (OPRT) ]

00001 N12345

19:27:05

-

[ SELECT ][

—

1[ CLEAR ][ +INPUT ][ INPUT ]

\ 4

N

\{

10 110

=

1[ CAN 1[ EXEC 1]

N

—

1[ READ ][ PUNCH ][ 10

—

\ 4

10 110

—

e

1[ CAN 1[ EXEC 1]

U N
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Format

[NC system] menu screen

/PERIODICAL MAINTENANCE 00001 N12345
(NC)
ITEM NAME
01 BATTERY FOR CONTROLLER
02 BATTERY FOR PULSECODER
03 FAN MOTOR
04 LCD BACK LIGHT
05
06
07
08
09
10
>
EBIT khkk khkkkk kkk kkk% 19:27:05
\[ 1[ STATUS 1[ MACHIN 1[ NC 1[ (OPRT) ]

\ 4

k[SELECT][ 110 1L 10 ])

4

k[ 10 10 ][CAN][EXEC])

NOTE
On the NC system screen, no item name can be registered,
erased, input, or output.

(2) MDI keypad—based setting
Anitem name can beregistered onthe statusscreen by first entering
it in the following format using keys, then pressing soft key

[INPUT] (or the [weu] key).

Pressing soft key [+INPUT] adds the item name to the list of
previously registered item names.

Alphanumeric characters*two-byte characters*alphanumeric characters

Thetwo—byte characters shall comply withthe FANUC code. (See
Section 1.19.6.)

When entering a two-byte character using keys, sandwich it with
an*“*” pair.

Theitem name can consist of up to 24 alphanumeric characters (if
no two—byte character isincluded) or 12 two-byte characters(if no
alphanumeric character isincluded).

Example) To register “LCD backlight,” enter:
> CD* 110E10F410CC114010B610FE _

— 135 —



1. DISPLAY AND OPERATION

B—63005EN/02

NOTE

1 “*” cannot be used in item names, because it is used as
control code. “[", “T", “(“, or “)” also cannot be used in item
names.

2 When both alphanumeric and two-byte characters are
used in an item name to be registered, the warning
message “DATA IS OUT OF RANGE” may appear even if
the maximum allowable number of characters has not been
exceeded.

To erase the registered data for an item, place the cursor on the
target item name, press soft key [CLEAR], then [EXEC].

When an item name is deleted, the related service life, remaining
service time, and count type are also deleted.
(2) Remaining service time
The remaining service time of an item (the time allowed before the
item is replaced) is obtained by count—-down and displayed under
“Remaining service time” When the remaining service time
decreasesto a specified percentage (specified in parameter No. 8911)
of the service life or lower, it is displayed in red.

Count—down continues even after the service life has expired.

NOTE
Setting is impossible on the status screen.
It should be done on the setting screen.

(3) Count status
The count status is displayed at the left of the corresponding item
number, as listed below:

Display Count status
Blank Countsuspended
@ Count under way
* The service life has expired.
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1.194
Setting Screen Display
and Setting

The setting screen lets you specify the servicelife, the remaining service
time, and count type for a registered item name.
It aso displays the same count status information as displayed on the

status screen.
/PERIODICAL MAINTENANCE 00001 N12345
(SETTING)
LIFE REMAIN COUNT TYPE
*01 10000H 0H ALL TIME
@02 20000H 5000H LIV TIME
03 32767H 10000H ————————
@04 1500H 720H RUN TIME
05
06
07
08
09
10
>
EBIT kkk kkkkk kkk kkkk 19:27:05
[ CHANGE ][ TYPE ][ CLEAR ][ +INPUT ][ INPUT ]
\
[ EFFECT ][ ALL ][ LIV ][ RUN ][ cCUT 1]
\[ 1[ READ ][ PUNCH ]I 11 ]/
(1) Servicelife

Theservicelifeof aconsumableitemisto be specified under “ Service
life.”

First placethe cursor onthe servicelife of atarget registration number,
enter a desired service life value using numeric keys, then press soft

key [INPUT] (or the [weur| key). The specified service life s set up,

and the same value is set up aso under “Remaining service time.”

In addition, the count type for the item changesto: “———
Pressing soft key [+INPUT] addsthenewly specified servicelifevalue
to the previously specified life value. The added servicelifevaueis
reflected to the remaining service time.

The valid data range for the service lifeis. 0 to 65535 (hours)

NOTE

1

2

An attempt to set up the service life for a non—registered
item results in the warning message “EDIT REJECTED".
An attempt to enter a value that is out of the valid data range
results in the warning message “DATA IS OUT OF RANGE".
An attempt to enter a value that would make the service life
or remaining service time 0O or lower, it is clamped at 0.
Pressing soft keys [CLEAR] and [TYPE] results in the
warning message “EDIT REJECTED".
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(2) Remaining service time

The remaining service time of an item (the time allowed before the
item is replaced) is determined by count—down and displayed under
“Remaining service time” When the remaining service time
decreasesto a specified percentage (specified in parameter No. 8911)
of the service life or lower, it is displayed in red.

Count—down continues even after the service life has expired.

First place the cursor on the remaining service time of a target
registration number, enter a desired remaining service time value

using numeric keys, then press soft key [INPUT] (or the key).

Pressing soft key [+INPUT] adds the newly specified remaining
service time to the previously specified remaining service time.

The valid data range for the remaining service timeis. O to (service
life)

After soft key [CLEAR] ispressed, pressing soft key [EXEC] setsthe
remaining service time with the same value as for the service life.

NOTE

1 An attempt to set up the remaining service time for a non—
registered item or an item for which the service life has not
been set up results in the warning message “EDIT
REJECTED".

2 An attempt to enter a value that is out of the valid data range
results in the warning message “DATA IS OUT OF RANGE".

3 An attempt to enter a value that would make the remaining
service time 0 or lower, it is clamped at O.

4. Pressing soft key [TYPE] results in the warning message
“EDIT REJECTED".

(3) Count type

The type of a selected count method is specified under “ Count type.”
After the cursor is placed on the count type of a target registration
number, pressing soft key [TY PE] displays the next count type as a
soft key. Select it and press soft key [EXEC].

Soft key Meaning Display
[NO CNT] Not counting (suspended). —
[ALL] Always count. Alltimes
[PWR ON] Count while the power is supplied. Power-ontime
[RUN] Count while operation is under way. Operating
[CUT] Count while cutting is under way. Cutting
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NOTE

1 An attempt to set up the count type for a non-registered
item or an item for which the service life has not been set up
results in the warning message “EDIT REJECTED".

2 Soft keys [INPUT] and [+INPUT] are ignored.

3 In leap years, an error of 24 hours occurs in the all-time
count.

4 Pressing soft key [CLEAR] results in the warning message
“EDIT REJECTED".

1.19.5
Registered Data
Input/Output

e Data output

Format

Format

Pressing soft key [PUNCH] enables registered data to be output to an
external unit.

Pressing soft key [READ] enables datato beinput from an external unit.
These operations can be done on the status, setting, and machine system
menu screens.

EDIT *%% *kkkk *kk *kk* 19:27:05
[ 1l READ ][ PUNCH ][ 10 1

k[ 10 110 1l caN ][ EXEC ])

After the EDIT modeis selected, pressing soft key [PUNCH] outputsthe
registered data in the following format.

[_] Format for output from the status and setting screens

G10 L60 PO1 Aa Rr [n] Qq ;
G10 L60 P02 Aa Rr [n] Qq ;
G10 L60 PO3 Aa Rr [n] Qq ;

[] Format for output from the machine system menu

G10L61 PO1[n] ;
G10L61 PO2[n] ;
G10 L61 PO3 [n] ;
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® Data input

a: Servicelife
r . Remaining service time
n: ltem name
[Alphanumeric characters*two-byte characters * aphanumeric
characters
g: count type
0 = not to count
1 = count at all times
2 = count during power—on time
3 = count during operation
4 = count during cutting

After the EDIT mode is selected, pressing soft key [READ] causes data
to beregistered with item namesaccording to theformat in which thedata
isinput (G10).

Data registration can be done even by executing the format (G10) once
input to the program memory.

This requires a programmable data input option.

NOTE
If the input format (G10) differs from the output format,
registration may fail.

Parameter

8911

Percentageto the service life of each item displayed on the periodic
maintenance screen

[Data type]
[Unit of data]
[Valid data range]

Byte
1%
0to 100

On the periodic maintenance screens, any remaining service time value
smaller than the specified percentageto the servicelifeisdisplayedinred
for warning purposes.
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B-63005EN/02 2. LCD-MOUNTED TYPE i SERIES HARDWARE

LCD-MOUNTED TYPE i SERIES HARDWARE

This chapter describes the printed—circuit board in the i series CNC
control unit of LCD—mounted type and the functions of the card PCBs
mounted on the printed—circuit board. It also explains how to replace

consumabl es.

21 STRUCTURE ... 148
2.2 OVERVIEW OFHARDWARE ................. 149
2.3 TOTAL CONNECTION DIAGRAMS ........... 154
2.4 CONFIGURATION OF PRINTED CIRCUIT BOARD

CONNECTORSANDCARDS ................. 162
2.5 LIST OF UNITSAND PRINTED

CIRCUITBOARDS . ... 245
2.6 REPLACING THE MOTHERBOARD ........... 264
2.7 MOUNTING AND REPLACING

THE PC CARD (MMX PENTIUM) ............. 267
2.8 MOUNTING AND REPLACING THE CE CARD . 271
2.9 REPLACING FUSE ON CONTROL UNIT ....... 275
2.10 REPLACING BATTERY ...t 277
2.11 REPLACINGFANMOTORS .......... ... 281
2.12 REPLACING LCD BACKLIGHT .............. 284
2.13 HEAT GENERATED IN EACHUNIT ........... 291
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2. LCD-MOUNTED TYPE i SERIES HARDWARE B—63005EN/02

2.1
STRUCTURE

Control/LCD unit MDI unit

O

O

O

O
oog
ooog

Optical cable Servo motor

A

Servo amplifier

1/O Link

1/0 module, 1/0 unit MODEL-A

Machine operator’s panel/
Power magnetic circuit etc.




B—63005EN/02

2. LCD-MOUNTED TYPE i SERIES HARDWARE

2.2
OVERVIEW OF
HARDWARE

2.2.1
Series 16i/160i/160is
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2. LCD-MOUNTED TYPE i SERIES HARDWARE B—63005EN/02

Serial communication board Motherboard

Remote buffer/DNC1/DNC2

CPU for CNC control
- Power supply

Sub—CPU board - 2—axis to 8—axis control
- Spindle control
Sub-CPU for 2—path control - LCD/MDI
- 2—axis to 8—axis control - /O link
- Spindle interface - PMC-RB5/RB6
- Analog output - Analog output/high—speed DI
- RS-232C x 2

- Memory card interface

€ board - Personal computer function
C function for PMC (160i/160is)
CAP-lIl board

Graphic conversation function

RISC board (Only M series)

High—precision contour control function

Basic system

Data server board

Data server function | |

Loader control board

Loader control function | ]

2—axis/4—axis control

I/0 Link—I1 board |:>

1/0 Link—Il interface Option

HSSB interface board \
High—speed serial interface
(160i basic option) —

Without slots, or
with 2 slots, or

Ethernet interface with 3 slots, or
with 4 slots

Ethernet board

DeviceNet interface board

DeviceNet interface

PROFIBUS board
PROFIBUS function

On a unit with option slots, as many option boards as the number of option slots can be mounted.
However, some option boards cannot fit into the center slot of a unit with 3 option slots or the slot
farthest from the LCD in a unit with 4 option slots (because of their height).
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

2.2.2

Series 18i/180i/180is

Serial communication board

Remote buffer/DNC1/DNC2/HDLC

Sub—CPU board

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

- Spindle interface

- Analog output

C board

C function for PMC

CAP-I| board

Graphic conversation function

RISC board (Only M series)

High—precision contour control function

Data server board

Data server function

Loader control board

Loader control function
2—axis/4—axis control

1/0 Link—II board

1/0 Link—Il interface

HSSB interface board

High—speed serial interface
(180i basic option)

Ethernet board

Ethernet interface

DeviceNet interface board

DeviceNet interface

PROFIBUS board

PROFIBUS function

Motherboard

CPU for CNC control

- Power supply

- 2—axis to 8—axis control

- Spindle control

- LCD/MDI

- 1/O link

- PMC-RB5/RB6

- Analog output/high—speed DI

- RS-232C x 2

- Memory card interface

- Personal computer function
(180i/180is)

Basic system

4

Option

\

Without slots, or
with 2 slots, or
with 3 slots, or
with 4 slots

On a unit with option slots, as many option boards as the number of option slots can be mounted.
However, some option boards cannot fit into the center slot of a unit with 3 option slots or the slot
farthest from the LCD in a unit with 4 option slots (because of their height).
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

2.2.3
Series 21i/210i/210is

Motherboard

CPU for controlling CNC
- Power supply

- 2-axis to 4—axis control

- Spindle interface

- LCD/MDI interface

- /O link

- PMC-SA1/SA5

- Analog output/high—speed DI

- RS-232C x 2
- Memory card interface
Serial communication board . PC functions
Remote buffer/DNC1/DNC2 (for Series 210i/210is)
PMC C board
C function for PMC
Symbol CAP iT board
Graphic conversation .
(for 21i-T only) Basic system
Loader control board | |
Loader control function

2—axis/4—axis control

1/0 Link—II board |

1/0 Link—Il interface

HSSB interface board

- — Option
High—speed serial interface
(210i basic option)

\

Unit without option
slots or unit having
two option slots

Ethernet board

Ethernet interface

DeviceNet interface board

DeviceNet interface

PROFIBUS board
PROFIBUS function

On a unit with two option slots, two option boards can be mounted.
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B-63005EN/02 2. LCD-MOUNTED TYPE i SERIES HARDWARE

2.2.4
Series 20i

Motherboard

CPU for controlling CNC
- Power supply

- 2—axis to 4—axis control
- Spindle interface

- LCD/MDl interface

- /O link

- PMC-SA1/SA5

- Analog output

- RS-232C x 2

- Memory card interface

Basic system

4

—

Serial communication board
Remote buffer |I:

(for Series 20i—FA only) Option

\

Unit without option
slots or unit having
two option slots (for
Series 20i—FA only)
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2.3

TOTAL CONNECTION
DIAGRAMS
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B—63005EN/02 2. LCD-MOUNTED TYPE i SERIES HARDWARE

Motherboard specification

‘£ | Motherboard
=]
E 24V-IN(CP1A) :”:,‘ 24 VDC power
‘f{ 24V-OUT(CP1B) :”:,‘ To /O unit, etc.
©
[a]
O Soft key cable MDI UNIT
4 |: CK2
MDI(CA55) :l I: CK1
R232(JD36A) ] RS-232C I/O unit
R232(JD36B) :”:’7{ 4‘] RS-232C I/O unit
— Touch panel
Analog output for tool drive
A-OUT&HDI(JA40 |—<
¢ ) :l High—speed skip input
Distributed 1/O Manual pulse generator
board
DC24V :": CPD1 JA3:||:
/0 Link@p1a) [J[—————][] 018 00 Operstor's
(] op1A 0 pane
DC24V [CPDl Distributed 1/0 ]D Power
JD1B board ma .
1/0 UNIT gnetics
l/-[": JDIA 40 unit, etc. :":l cabinet

Position coder for

SPDL&POS(IA4L) [ ':' analog spindle

Circuit breaker

{—}— Acao0v

AC200V

AC reactor

el MCC  Circui

CX1A TB2 CTX3 Circuit breaker
PSM  cx4

cx1B TB1 a0

|- 0 J Position coder

1 —
CXIA 7g;  CX2A X1

—| JA7TB SPM T
JA7TA TB1 CX2B JX1| —
N
To 2nd spindle S E Serial spindle motor
i N |
TBL CX2A JX1
FSSB(COP10A) ][]—| COP10B Y B [~ Axis 1 servo motor
COP10A JF1
TB1 CX2B JX1B
I I I
COP10B SVM 1 Axis 2 servo motor
COP10A
| | |
COP10B SVM [ Axis 3 servo motor
COP10A
[ [ [
_[ COP10B SUM (ﬁl:: Axis 4 servo motor

COP10A

v \Z \Z
Up to four to eight axes, depending on the model (In this figure, a 1-axis amplifier is used.
Separate detector interface unit 1

DC24v ——| CP1IA  jF101[}——{ Tinear scale, axis 1 |
JF102] }——— Linear scale, axis 2 ]
—{] COP10B  IF108| }——— Linear scale, axis 3]
[| o108 sr104f}—{Trearseae avsa]
—{] cNFL JA4A [———— Battery for absolute scale]

(Required only when an absolute scale is used)
Separate detector interface unit 2 (cannot be used in the 20i/21i/210i)

{fcPun o101} {Tivear seare s 1
s102f]——{ Trearscale a5 2]
9103{]——{ Civear scale a5 3]
104} ——{ T scale a4 4]

SV-CHK(CA54) [} senvo check board
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2. LCD-MOUNTED TYPE i SERIES HARDWARE B 63005EN/02

The connections shown below are added to a PC—equipped version of the 160i/180i/210i.
Motherboard specification: A20B-8100-014X

Soft key PC—dedicated MDI unit with PC
cable MDI unit interface ) FA full keyboard
[”: CK2 or connector unit or
MDI(CASS) 1] N e — K2 cnhz
_|:||: CK1
HDD(CNHl):| (NOTE) ﬂ[ Hard disk [CNYZ (NOTE) H[ Hard disk
unit unit
To
CNH1
(NOTE)
PC PC
parallel channel —
port 2R232
(JD9) (JD36F)
CJ L]
PC expansion]D (NOTE)

(CNY1) Mouse (for development)

D RS-232C I/O unit

Printer, etc.

KEYBOARD(CD32A)| [ | { Full keyboard
(fordevelopment;

{ (NOTE) Mouse (for development)

S

MOUSE(cD32B) [ ][}

PC channel 1 { D RS-232C I/O unit
R232(JD33):||:| Touch panel
FDDSIGNAL(CD34
( ) :”:l‘ I|:| [ Floppy disk drive
FDDPOWER(CN2)[ ][} i (fordevelopment)

NOTE

1 The hard disk unit cables, PC interface connection unit
cable, and FA full keyboard cable in the above diagram are
supplied by FANUC.

2 The units to be connected to the control section or unit must
not generate hazardous voltage even if an abnormality such
as malfunction occurs.
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

The connections shown below are added to a PC—equipped version of the 160i/180i/210i.
Motherboard specification: A20B—8100-046X

MDI(CAS5)

HDD(CNH3)

HDD power supply
(CN2B)

HDD fan (CN39)

—

PC expansion(CNY1)

KEYBOARD(CD32A)

MOUSE(CD32B)

PC channel 1
R232(JD33)

Soft key cable

0—0

El[] NOTE
t“:l NOTE
DD NOTE

CKk2
CK1

{
{
{

PC—dedicated
MDI unit

Hard disk
unit

Signal
Power supply

Fan

MDI unit with PC FA full keyboard
interface
connector unit
—{[fexe
—{Ioxt
Hard disk Hard disk
unit unit
enH3< ][] signa enH3< ][] signal
CNZBé'DI___ Power supply CNZBG-[”: Power supply
cnze<{[ ][] Fan cnze<[ ][] Fan
q CNY2 PC
PC par- channel |
allelport 2 R232
(ID9)  (JD36F)
L =

DD NOTE

T

Mouse
(fordevelopment)

RS-232C
1/0O unit

I

Printer, etc.

1+

Full keyboard
(for development)

{ NOTE

-

{ NOTE

S

Mouse (for development)

RS-232C

i

1/0O unit

—————— Touchpanel U

FDDSIGNAL(CD34)| ][ } (0 Floppy disk drive
fordevel
FDDPOWER(CN2) D 1] (fordevelopmen
NOTE
1 The hard disk unit cables, PC interface connection unit cable, and FA full keyboard cable in the
above diagram are supplied by FANUC.
2 The units to be connected to the control section or unit must not generate hazardous voltage

even if an abnormality such as malfunction occurs.
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

The connections shown below are added to a PC—equipped version of the 160is/180is/210is.

Motherboard specification: A20B—8100-054X

PC—dedicated

Luni
Soft key cable MDIunit

(e
mpi(cAss)| || F———][Jcki

Backup(CN9) :l D——--D[ Backup unit

Ethernet(CD38) :l D

Hub, etc.

pcr232(3040) [ ][}

I'] RS-232C I/O unit
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B-63005EN/02 2. LCD-MOUNTED TYPE i SERIES HARDWARE

When option boards are provided

Serial communication
board

Remote buffer board
DNC1 board

DNC2 board

Option slot

R232-3(JD28A)|:| Dij RS—-232C I/O unit

(when remote buffer board or DNC2 board is used)

R422-1(ID6A)| | ——— ] RS—422 1/0 unit

(when remote buffer board or DNC1 board is used)

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

A-OUT(JA40)|:|D7 Analog output for tool drive

[ Position coder
sppL&POsEA4L| [ 1
PSM Position coder
1
Spindle motor
— | —
[ SPM —
Servo card To 2nd spindle
FSSB(COP10A)[] [] Cl) Subaxis 1
( ) . L| COP10B SVM servo motor
— | copioa [
I I I
_| Cl) Subaxis 2
cop108 1 servo motor
SVM
— | copioa N
| | |
_[ CcoP108 SVM é)_ — g:rt\)/aclaxriso?t,or
—{ | cop10a N
| | |
—‘ COP10B é)_ Subaxis 4
SVM servo motor
\L_[ COP10A N
v v v

Up to 6 or 8—axes, depending on the model

sv-cHK(cAs4) ][] Servo check board
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2. LCD-MOUNTED TYPE i SERIES HARDWARE B_63005EN/02

When option boards are provided

Option slot

Loader control board

FSSB(COP10A)

SV-CHK(CA54)

/0 Link(JD1A)

Circuit breaker

D— AC200V
|J_‘| l E AC reactor — D_ AC200V
M

C,;lA TB2 CX3 CC  Circuitbreaker
PSM  cxa 0
CX1B TBl  cx2B JX1B
[ R
TB2 CX2A JXIA _
COP10B TB2 — Loader axis 1

SVM servo motor

COP10A JF1 ]D_.

TB1 CX2B JX1B
I I I

Loader axis 2
COP10B CI\
SVM — servo motor

COP10A [ —

[ [ [
COP10B o — Loader axis 3

COP10A :II:I servo motor

Loader axis 4
COP10B CI\_
SVM — servo motor

COP10A [—

(In this figure, a 1-axis amplifier is used.)

o i L L

10

DC24V _ _| I:CPDl JA3 DD

Loader control servo check board

Distributed I/O
board

(J{] o8 N panciior

0]

Data server board
(cannot be used in
21i/210i)

HDD(CNH1)

10BASE5(CD27)

DC24Vv

[JDlA D[’i loader
[]CPPL pistributed 10 [|[—— power

board
JD1B magnetics

[] .
\r[”: IDIA 1/0O unit, etc. DD_ cabinet

The hard disk unit is mounted on the rear

[”: Hard disk unit of the MDI unit.
ard diskuni The cable for the hard disk unit is pro-

i

HSSB board

HSSB(COP?)

vided by FANUC.
D Ethernet

(When an intelligent terminal is con-
PC orintelligent terminal nected using the HSSB interface,

i

the model name is 160i/180i/210i.)

— 160 —




B—63005EN/02

2. LCD-MOUNTED TYPE i SERIES HARDWARE

When option boards are provided

1/0O link Il board

Option slot

(][}

DeviceNet board

To other equipment

men (][]

PROFIBUS board

To other equipment

PROFIBUS
adapter unit

Master(JN1 ]D

D[an
D To other
CN1:| egt?iprﬁent

PROFIBUS
adapter unit

Slave(@N2) [}

ﬂ[ JN2

To other
CN1 | '_—
] equipment
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

2.4
CONFIGURATION OF
PRINTED CIRCUIT
BOARD
CONNECTORS

AND CARDS

2.4.1
FS16i/18i/21i/20i
Motherboard

® Specification

Name

Specification

Series 16i motherboard

A20B-8100-0130

Series 18i motherboard

A20B-8100-0135

Series 21i motherboard (PMC-SA1)

A20B-8100-0137

Series 21i motherboard (PMC-SA5)

A20B-8100-0136

Series 20i motherboard (PMC-SA1)

A20B-8100-0139

Series 20i motherboard (PMC-SA5)

A20B-8100-0138
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

e Connector mounting
location

Inverter PCB or Connector unit
pa

Fan motor DDDT Fan motor @
Battery
Rear of unit
- COR10A
+----. (COP10A is a connector installed on the servo card.)
CA55 JD36A ___ JA40 JA41 Sl
CP1B %
CA54 A r
JD36B JD1A T
Motherboard D:7
- CN3 CN8B
_ [INA
MCRD1
Motherboard
~N
CA55 JD36A JA40 JA41 CP1A
CP1B v
||
— ( —

JD36B

JD1A
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2. LCD-MOUNTED TYPE i SERIES HARDWARE B_63005EN/02

Connector number Application
COP10A Servo motor (FSSB)
CA55 MDI
CA54 Servo check
JD36A RS-232C serial port
JD36B RS-232C serial port
JA40 Analogoutput/high—speed DI
JD1A 1/0 link
JA41 Serial spindle/position coder
CP1B DC24V-OUT
CP1A DC24V-IN
JNA F-businterface
CN8B Video signalinterface
MCRD1 PCMCIAinterface

— 164 —



B-63005EN/02 2. LCD-MOUNTED TYPE i SERIES HARDWARE

e Card mounting location

(1) 2 (3)
— AXis control card—— Display control card- CPU card
Connector 3=% Connector =t Connector
pmv  §iii||omm PEFE|| i
module I ii i module i i !
socket i it socket I i P
N Pl R ([ b
Hoooood . Hooooad . . .
SEEEEEEEE Ll SEEEEEEEE [
JD36A JA40 JA41
il |:| |:| |:| |:| |:|

JD36B JD1A

Motherboard
No. Name Specification Function Remarks
(1) | Axis control card A17B-3300-0100 Axis control 8-axes | Applicable servo
A17B-3300-0102 software: Series 9090
A17B-3300-0101 6—axes
A17B-3300-0103
A20B-3300-0030 4—-axes
A20B-3300-0032
A20B-3300-0031 2-axes
A20B-3300-0033
A17B-3300-0200 8—axes | Applicable servo
software: Series 90A0
A17B-3300-0201 6—axes | and 90A3
A20B-3300-0120 4—-axes
A20B-3300-0121 2—axes
A17B-3300-0300 6—axes | Applicable servo
software: Series 90A7
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

No. Name Specification Function Remarks
(2) | Display A20B-3300-0020 Text display/ graphic 10.4” color
control card A20B-3300-0150 control
A20B-3300-0021 8.4” color
A20B-3300-0151
A20B-3300-0023 9.5” monochrome with graphic
A20B-3300-0153 function
A20B-3300-0024 7.2” monochrome with graphic
A20B-3300-0154 function
A20B-3300-0025 7.2” monochrome without graphic
A20B-3300-0091 function
A20B-3300-0090 9.5” monochrome without graphic
function

(3) | CPU card A20B-3300-0050 CNC control 16i/18i
A20B-3300-0170 16i/18i
A20B-3300-0070 21i/20i
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e DIMM module mounting

location
(1) (2
— FROM module —— SRAM module
- ................ .. . ................ . -_ .
H Connectorf— & ® Connector ] Connector H
DIMM module socket DIMM module socket
JD36A JA40 JA41
Nl |:| |:| |:| |:| |:|
I:l I:l [
_I JD36B JD1A !
Motherboard
No. Name Specification Function Remarks
(1) | FROM module A20B-3900-0010 CNC system Servo 16M
A20B-3900-0070 system
A20B-3900-0011 12M
A20B-3900-0071
A20B-3900-0012 8M
A20B-3900-0072
A20B-3900-0013 6M
A20B-3900-0073
A20B-3900-0014 4M
A20B-3900-0074
A20B-3900-0015 2M
A20B-3900-0075
(2) | SRAM module A20B-3900-0020 SRAM for the system 3M
A20B-3900-0060 2M
A20B-3900-0061 1M
A20B-3900-0052 512K
A20B-3900-0053 256K
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

e DIMM module mounting
location (continued)

®

DRAM module
i N N
. — | Connector
v
DIMM module socket
1 I
CPU card
Side-B
No. Name Specification Function Remarks
(3) | DRAM module A20B-3900-0040 CNC system RAM 12M
A20B-3900-0041 8M
A20B-3900-0042 4M/2M
A20B-3900-0030 2M
A20B-3900-0130 12M CPU card: For
A20B-3300-0170
A20B-3900-0131 8M
A20B-3900-0132 aM
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

® Block diagram

B—63005EN/02

g2d pJed 1o ajnpow WIAIQ D

1@ paads—ybiH RN
EQSM Bopeuy whoww\w‘_umﬂm_\_\//__ (soyidwe oniss 03)
a|puids ela !

A¥ZOQ AN A YNIT Ol IPHIGSIELSS . assd

| Kieneq wniyn A-g

preoqiaylon
NE'E AS {repusred SINPOWWWIA |
JoMog b et |
ONd
[oauos NOY yseld
lelayduady/o oINPOL NN IQ
(Jaued xoeq o1)
WVYS O/l |0U0d SNG—- | sng—d
1013U0d DN
VIO
SNgdeao’
[o8ss4]
aleMmyls 101U0D
00
slesayduad 1008 ddeiby/O 8/L SIXY
NdO V/9
9/G SIXY
AVYYQd
/€ SIXY
Nvda Jojessusb ||
SINpPoWw NI J810eIRyD
|0QU0d
VOA 1011U02 dSQ
VIO
CIT SIXY
Ndo Ndo [dsa } WVYS |
pred NdO pred josuo0d Aejdsig pred oAleS

— 169 —



2. LCD-MOUNTED TYPE i SERIES HARDWARE B—63005EN/02

e LED indication

Unit rear view

' Sa us (gren)

SVALM SYSEMG

SYSFAIL PARITY

Alarm (red)
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(1) Changesin status LED (green) indication at power—on time

No. Status LED Status

1 [/l Power is not supplied.
([

2 HE Initial status immediately after power is switched on; boot
| | | isrunning.

3 HE Waiting for each processor ID in the system to be set up.
|

4 HE Each processor ID in the system has been set up.
([

5 [ FANUC bus initialized.
| | |

6 [ PMCinitialized.
[l

7 | [} Information about the hardware configuration of each
] | printed—circuit board in the system has been set up.

8 ] | PMC ladder initialized.
| | |

9 | Waiting for digital servo to be initialized.
[l

10 [/l Initialization completed, and usual operation under way.
|

W On [ Off

(2) Alarm LED (red) indication at system alarm occurrence
If any of these LEDslights, itislikely that the hardware isdefective.

Alarm LED Meaning
SVALM Servoalarm.
SYSEMG Lights when a system alarm occurs.

The hardware has detected a failure in the system.

SYSFAIL Lights when a system alarm occurs.
Used by the software to stop the system.
Lights while boot is under way.

PARITY SRAM parity or ECC alarm.
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e Cautions for replacing Before starting to replace the motherboard, CPU card, or boot software,
the motherboard, CPU make a backup copy of SRAM data. After replacement, re—enter the
card, and boot software SRAM data.

NOTE

For SRAM data in the i series, an ECC check has
superseded a parity check in the following editions of the
motherboard and boot software. If the motherboard, CPU
card, or boot software is replaced with one with a different
SRAM data check method, and an SRAM data mismatch
occurs, a parity alarm or ECC alarm may occur when the
power is switched on, leading to loss of the SRAM data.
This problem does not occur if the previous SRAM data
restored from a backup copy is used after replacement or
if the system is started after all memory clear.

Motherboard supporting the ECC check function

Model Specification General edition
16i/160i A20B-8100-0130 10D and subsequent editions
18i/180i A20B-8100-0135 10D and subsequent editions
21i/210i (PMC-SA1) A20B-8100-0137 06B and subsequent editions
21i/210i (PMC-SA5) A20B-8100-0136 08D and subsequent editions
20i (PMC-SA1) A20B-8100-0139 01A and subsequent editions
20i (PMC-SA5) A20B-8100-0138 01A and subsequent editions

Boot software supporting the ECC check function
Series Edition
60M3 07 and subsequent editions
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2.4.2

PC Function—-Equipped
FS160i/180i/210i
Motherboards

® Specification

Name Specification Remarks
Series 160i mother- A20B-8100-0140 PC card: 486DX4 supported
board
A20B-8100-0142 PC card: Pentium supported
A20B-8100-0460 PC card: MMX Pentium supported
Series 180i mother- A20B-8100-0145 PC card: 486DX4 supported
board
A20B-8100-0144 PC card: Pentium supported
A20B-8100-0461 PC card: MMX Pentium supported
Series 210i mother- A20B-8100-0148 PC card: 486DX4 supported
board
(PMC-SA1) A20B-8100-0149 PC card: Pentium supported
A20B-8100-0463 PC card: MMX Pentium supported
Series 210i mother- A20B-8100-0147 PC card: 486DX4 supported
board
(PMC-SA5) A20B-8100-0146 PC card: Pentium supported
A20B-8100-0462 PC card: MMX Pentium supported
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B—63005EN/02

e Connector mounting

location

Inverter PCB or Connector unit

Z

/

Fan motor - - DT Fan motor "O'

Battery

Rear of unit

(COP10A is a connector installed on the servo card.)

JD36B  JDIA  CNH1

CA54  JD36A JA40 JA4L
JD33
CA55 CN2 CP1A
CD3ZB CP1B
CD32A
| CNY1 CD34
|l '——' M|
CNH1
JD36B  JD1A [
Motherboard D:7
Soft key cable
_ CN3 CNSB
_JoiNna
PCMCIA2
Motherboard
~
o CA54 . JD36A JA40 JA41
JD33
CA55 CP1A
I:l CD3ZB CP1B
CD32A
| CNY1 | | CD34 |®
— —
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Connector number Application
JD33 RS-232C on the PC side
COP10A Servo motor (FSSB)
CA55 MDI
CA54 Servo check
JD36A RS-232C serial port
JD36B RS-232C serial port
JA40 Analogoutput/high—speed DI
JD1A 1/0 link
JA41 Serial spindle/position coder
CP1B DC24V-OUT
CP1A DC24V-IN
CNY1 PC expansion
CD34 FDD signal
CNH1 HDD
CN2 FDD power supply
CD32A Fullkeyboard
CD32B Mouse
JNA F-businterface
CN8B Video signalinterface
PCMCIA2 PCMCIAinterface
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Printed—circuit board specification: A20B—8100-046x

Inverter PCB or connector unit

v

/

Fan motor Fan motor

Battery

Unit rear view

COP10A

(Connector COP10A is on the servo card.)

T T
JD36B  JDIA |

Motherboard
Soft key cable
_ CN3 CN8B
_ [INA
CN2
Motherboard
~
T CA54 \ JD36A JA40 JA41
)
P CA55 o1 CP1A
U CD328 CP1B
W] CD32A
0 4 9
[ CNY1 I 1 CE'
]

JD36B  JD1A CNH3 CNZB
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Connector number Application
JD33 PC RS-232C
COP10A Servo motor (FSSB)
CA55 MDI
CA54 Servo check
JD36A RS-232C serial port
JD36B RS-232C serial port
JA40 Analogoutput/high—speed DI
JD1A 1/0 link
JA41 Serial spindle/position coder
CP1B DC24V-OUT
CP1A DC24V-IN
CNY1 PC expansion
CD34 FDD signal
CNH3 HDD
CN2 FDD power supply
CN2B HDD power supply
CD32A Fullkeyboard
CD32B Mouse
JNA F-BUSinterface
CN8B Video signalinterface
CN2 PCMCIAinterface
CN39 HDD fan
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B—63005EN/02

e Card mounting location

1) (2) (3)
Axis control card — Personal computer card — CPU card
Connector wag, :___Connector_ ..... : || % Connector
Fvava—— v i i : : : ;
pmvm £ EEE Sf opmv f || §E
module I § & = i & module : : -
socket = & % : i socket HIE
=--5 W T -
BE " mmpR mgii__ =n
JD33 JD36A
CA55 I:l
CA54 || Q [ CD32
[ |
' O e —
1 L] [
Motherboard
No. Name Specification Function Remarks
(1) | Axis control card A17B-3300-0100 Axis control 8—axes | Applicable servo soft-
A17B-3300-0102 ware: Series 9090
A17B-3300-0101 6-axes
A17B-3300-0103
A20B-3300-0030 4—axes
A20B-3300-0032
A20B-3300-0031 2—axes
A20B-3300-0033
A17B-3300-0200 8—axes | Applicable servo soft-
ware: Series 90A0 and
A17B-3300-0201 6—axes | 90A3
A20B-3300-0120 4—axes
A20B-3300-0121 2—axes
A17B-3300-0300 6—axes | Applicable servo soft-
ware: Series 90A7
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No. Name Specification Function Remarks
) PC card A15L-0001-0052#4A PC function 486DX4
A02B-0236-C261 Pentium
A02B-0207-J560#6130 MMX Pentium | NOTE
For 10.4” LCD
A02B-0207-J560#6131 MMX Pentium
For 12.1”LCD
(3) | CPU card A20B-3300-0050 CNC control 16i/18i
A20B-3300-0070 16i/18i
A20B-3300-0070 21i

NOTE

The PC card (MMX Pentium) has a special structure. See
Section 2.7 for explanations about how to mount and
replace this card.
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B—63005EN/02

e DIMM module mounting

location
1) (2
FROM module SRAM module
- ................. . .Onnecto .r| ...... .. ] .
: Connectorz=s @ 1 3% — == "% Connector H
e B BN B HEE :
DIMM module Fj S RN L :
socket . — . . = . .
JD33 JD36A DIMM module socket
CA55|:| ]
CA54 O [ CD32
[ |
' |
1 L] [
Motherboard
No. Name Specification Function Remarks
(1) | FROM module A20B-3900-0010 CNC system servo 16M
A20B-3900-0070 system
A20B-3900-0011 12Mm
A20B-3900-0071
A20B-3900-0012 8M
A20B-3900-0072
A20B-3900-0013 6M
A20B-3900-0073
A20B-3900-0014 4M
A20B-3900-0074
A20B-3900-0015 2M
A20B-3900-0075
(2) | SRAM module A20B-3900-0020 SRAM for system use | 3M
A20B-3900-0060 2M
A20B-3900-0061 1M
A20B-3900-0052 512K
A20B-3900-0053 256K

— 180 —




B-63005EN/02 2. LCD-MOUNTED TYPE i SERIES HARDWARE

e DIMM module mounting
location (continued)

(3)
DRAM module
Connector
DIMM module
CPU card socket
Side B
No. Name Specification Function Remarks
(3) | DRAM module A20B-3900-0040 CNC system 12M
RAM
A20B-3900-0041 8M
A20B-3900-0042 4M/2M
A20B-3900-0030 2M
A20B-3900-0130 12M CPU card: For
A20B-3300-0170
A20B-3900-0131 8M
A20B-3900-0132 4M
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B—63005EN/02

e DIMM module mounting

location (continued)

“4)

DRAM module

Connector /
N

Connector

N -
DIMM module

Heat sink

N

|

socket
Label
PC card (486DX4) PC card (Pentium)
Side A Side B
_ DIMM module
Connector  FP cable Heat sink DRAM module  socket
B, v (Bl ® VL
Remove
heat sink.
‘ — >
B
@) (al ®
PC card
(MMX Pentium)
Side A
No. Name Specification Function Remarks

(4) | DRAM module

A76L-0500-0008

(for PC card)

A76L-0500-0009

A76L-0500-0010

A76L-0500-0011

A76L-0500-0012

8 M (for 486DX4)

16 M (for 486DX4)

16 M (for Pentium)

32 M (for Pentium/MMX Pentium)

64 M (for Pentium/MMX Pentium)
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B—63005EN/02

® Block diagram
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2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

e LED indication

Unit rear view

Note)

-
2| 2
2 >
j —
S <
) 9] RY
< < >
() ] Py
ol 2|3
® — =
Status (green) - Alarm (red)

LED1 to LED4: NC status
LEDS to LEDS8: PC status




B-63005EN/02 2. LCD-MOUNTED TYPE i SERIES HARDWARE

(1) ChangesinstatusLED (NC status, green) indication at power—ontime

No. (Sl_tgtgls tIE)Ez Status

1 ([ Power is not supplied.

2 | 1 1] _Initial ;tatus immediately after power is switched on; boot
is running.

3 HOENE Waiting for each processor ID in the system to be set up.

4 [ | | Each processor ID in the system has been set up.

5 HE . FANUC bus initialized.

6 | ] | PMCinitialized.

7 (] | Information about the hardware configuration of each
printed—circuit board in the system has been set up.

8 | ] | [ PMC ladder initialized.

9 [l | |m] Waiting for digital servo to be initialized.

10 | [ Initialization completed, and usual operation under way.

W On [ Off

(2) ChangesinstatusLED (PC status, green) indication at power—ontime

No. (SLt Etg; tIE)EB? Status
1 ([ Power is not supplied.
2 HEER Immediately after power—on.
3 | ] | [ NC—to—PC interface initialization under way.
4 HE(H Waiting for PC boot to be executed.
5 HEC[] NC screen being displayed on the PC.
6 | [ Started normally; usual operation under way.
W On [ Off

(3) Alarm LED (red) indication at system alarm occurrence
If any of these LEDslights, itislikely that the hardware isdefective.

Alarm LED Meaning
SVALM Servoalarm.
SYSEMG Lights when a system alarm occurs.

The hardware has detected a failure in the system.

SYSFAIL Lights when a system alarm occurs.
Used by the software to stop the system.
Lights while boot is under way.

PARITY1 SRAM parity alarm.

PARITY2 RAM parity alarm common to NC and PC.
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(4) Status LED (PC, green) indication at error occurrence

Status LED Meanin
(LED5 to 8) 9
[l | [ A thermal error has been detected. The hard disk is out of a
usable temperature range. When the LEDs light with this pat-
tern, the system will not start. It waits until the hard disk gets
back to within the usable temperature range.
] ||| RAM parity alarm common to NC and PC.
W On [ Off

(5) The HD LED (green) lights when the hard disk is being accessed.
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e Cautions for replacing
the motherboard, CPU
card, and boot software

Before starting to replace the motherboard, CPU card, or boot software,
make a backup copy of SRAM data. After replacement, re—enter the
SRAM data.

NOTE

For SRAM data in the i series, an ECC check has
superseded a parity check in the following editions of the
motherboard and boot software. If the motherboard, CPU
card, or boot software is replaced with one with a different
SRAM data check method, and a SRAM data mismatch
occurs, a parity alarm or ECC alarm may occur when the
power is switched on, leading to loss of the SRAM data.
This problem does not occur if the previous SRAM data
restored from a backup copy is used after replacement or
if the system is started after all memory clear.

Motherboard supporting the ECC check function

Model Specification General edition
160i A20B-8100-0140 09G and subsequent editions
A20B-8100-0142 03C and subsequent editions
A20B-8100-0460 02B and subsequent editions
180i A20B-8100-0144 03C and subsequent editions

A20B-8100-0145 06D and subsequent editions

A20B-8100-01461 02B and subsequent editions

210i (PMC-SA1)

A20B-8100-0148

05C and subsequent editions

A20B-8100-0149

02B and subsequent editions

A20B-8100-0463

02B and subsequent editions

210i (PMC—SA5)

A20B-8100-0146

03C and subsequent editions

A20B-8100-0147

06D and subsequent editions

A20B-8100-0462

02B and subsequent editions

Boot software supporting the ECC check function

Series

Edition

60M3 07 and subsequent editions
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® Rotary switch setting The power—on start sequence can be modified using the rotary switch on
the motherboard. Usually the rotary switch should be set to the “1”
position.
Setting Description
0 Settingfor maintenance.
The start menu is displayed. Itis possible to start boot and IPL
from the PC.
1 Setting for usual operation.

The start menu is not displayed.
Itis impossible to start boot or IPL from the PC.

2 The NC and PC are started independently of each other.
The start menu is not displayed.
Itis impossible to start boot or IPL from the PC.

See Appendix, “Maintenance of Open CNC (Boot—Up and IPL)” for
detailed descriptions about how to operate boot and IPL when the rotary
switch is set to the “0” position.

Rotary switch location
Rotary switch on A20B—-8100-014x

Unit rear view

/

Rotary switch
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Rotary switch on A20B—-8100-046x

Unit rear view

\

Rotary switch

2.4.3
PC Functlon.—Equ[pped Name Specification
FS160is/180is/210is —
MOth er b o ard Series 160is motherboard A20B-8100-0540
Series 180is motherboard A20B-8100-0541
Series 210is motherboard A20B-8100-0543
(PMC-SA1)
Series 210is motherboard A20B-8100-0542
(PMC-SA5)
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B—63005EN/02

Inverter PCB or connector unit

L

Fan motor

L

COP10A

CD38 CAB55 CA54

(Connector COP10A is on the servo card)

Battery

Unit rear view

[
Motherboard
Soft key cable

- CN3 CN8B
_ [JNA

CN2

Motherboard
TP1 |:|
~J
T JAD  JA41
JD1A
CP1A
CP1B
—IDIﬁl—l P—74 Jp3eB —

CD38 CA55 CAS54 JD36A
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Connector number Application
JD40 PC-side RS-232C
COP10A Servo motor (FSSB)
CA55 MDI
CA54 Servo check
JD36A RS-232C serial port
JD36B RS-232C serial port
JA40 Analogoutput/high—speed DI
JD1A 1/0 link
JA41 Serial spindle/position coder
CP1B DC24V-OUT
CP1A DC24V-IN
CD38 Ethernet(10BASE-T)
TP1 Touch panel
CN9 Backup unit
JNA F-BUSinterface
CN8B Video signalinterface
CN2 PCMCIAinterface
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B—63005EN/02

® Card location

(1)

Axis control card——

2)
CE card

[

3)
CPU card

Motherboard
No. Item Code Function Remarks
(1) | Axis control card A17B-3300-0100 Axis control 8—axes | Applicable servo soft-
A17B-3300-0102 ware: Series 9090
A17B-3300-0101 6—axes
A17B-3300-0103
A20B-3300-0030 4—axes
A20B-3300-0032
A20B-3300-0031 2—-axes
A20B-3300-0033
A17B-3300-0200 8—axes | Applicable servo soft-
ware: Series 90A0 and
A17B-3300-0201 6—axes | 90A3
A20B-3300-0120 4—axes
A20B-3300-0121 2—axes
A17B-3300-0300 6—axes | Applicable servo soft-
ware: Series 90A7
(2) |CEcard A20B-3300-0220 PC function Windows CE
(NOTE)
(3) | CPU card A20B-3300-0050 CNC control 16i/18i
A20B-3300-0170 16i/18i
A20B-3300-0070 21i
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NOTE
The CE card holds a card engine and compact flash card.
See Section 2.8 for explanations about how to mount and
replace the CE card.

® Card engine location

Card engine

| L/ Holding metal

s
DIMM socket
CE card
Side A
Name Specification Function Remarks
Card engine A15L-0001-0067#08AE Windows CE system English version
A15L—-0001-0067#16AJ Japanese language supported
NOTE
The card engine and CE card are linked also with an FP
cable.
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® Compact flash card

location
Compact flash card
Connector
— Holding metal
Compact flash
CE card
Side B card socket
Name Specification Function Remarks
Compact flash card A87L-0001-0173#016MB Application 16MB
A87L-0001-0173#032MB 32MB
A87L-0001-0173#048MB 48MB
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e DIMM module location

(1)

FROM module

DIMM module 4——__ tor

socket

DIMM module | .

socket

— D [ | — [
2 Motherboard
SRAM module
No. Item Code Function Remarks

(1) | FROM module A20B-3900-0010

A20B-3900-0070

CNC system servo system | 16M

A20B-3900-0011 12M
A20B-3900-0071
A20B-3900-0012 8M
A20B-3900-0072
A20B-3900-0013 6M
A20B-3900-0073
A20B-3900-0014 aM
A20B-3900-0074
A20B-3900-0015 2M
A20B-3900-0075

(2) | SRAM module A20B-3900-0020 SRAM for system use 3M
A20B-3900-0060 2M
A20B-3900-0061 M
A20B-3900-0052 512K
A20B-3900-0053 256K
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B—63005EN/02

e DIMM module location

(continued)

(3)
DRAM module

1 L

0 Connector

Side B socket
No. Name Specification Function Remarks
(3) | DRAM module A20B-3900-0040 CNC system RAM 12M
A20B-3900-0041 8M
A20B-3900-0042 4AM/2M
A20B-3900-0030 2M
A20B-3900-0130 12M CPU card: For
A20B-3300-0170
A20B-3900-0131 8M
A20B-3900-0132 4M
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B—63005EN/02

® Block diagram
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B—63005EN/02

e LED indication

Unit rear view

Status (green)

Status (green)™

T
21 |2
2 >
1 =
S =
7)) (7)) R
< < >
(7)) w X
1123
(®) - -
Alarm (red)

Note) LED1 to LED4: NC status
LEDS5 to LED8: PC status
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(1) ChangesinstatusLED (NC status, green) indication at power—ontime

No. (Sl_tgtgls tIE)Ez Status
1 ([ Power is not supplied.
2 | 1 1] _Initial ;tatus immediately after power is switched on; boot
is running.
3 HOENE Waiting for each processor ID in the system to be set up.
4 [ | | Each processor ID in the system has been set up.
5 HE . FANUC bus initialized.
6 | ] | PMCinitialized.
7 (] | Information about the hardware configuration of each
printed—circuit board in the system has been set up.
8 | ] | [ PMC ladder initialized.
9 [l | |m] Waiting for digital servo to be initialized.
10 | [ Initialization completed, and usual operation under way.
W On [ Off
(2) ChangesinstatusLED (PC status, green) indication at power—ontime
No. (SLt Etg; tIE)EB? Status
1 ([ Power is not supplied.
2 EEEE Immediately after power—on.
3 HERC NC-to—PC interface initialization under way.
4 || |m| | Waiting for PC boot to be executed.
5 HE0 NC screen being displayed on the PC.
6 [ Started normally; usual operation under way.
W On [ Off
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(3) Alarm LED (red) indication at system alarm occurrence
If any of these LEDslights, itislikely that the hardware isdefective.

Alarm LED

Meaning

SVALM

Servo alarm.

SYSEMG

Lights when a system alarm occurs.
The hardware has detected a failure in the system.

SYSFAIL

Lights when a system alarm occurs.
Used by the software to stop the system.
Lights while boot is under way.

PARITY1

SRAM parity alarm.

PARITY2

RAM parity alarm common to NC and PC.

(4) Status LED (PC, green) indication at error occurrence

Status LED
(LED5to 8)

Meaning

] [

RAM parity alarm common to NC and PC.

H: On

[1: Off

(5) PC POWER (green LED) indicates that the CE card is supplied with

power.
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® Rotary switch setting

The power—on start sequence can be modified using the rotary switch on
the motherboard. Usually the rotary switch should be set to the “1”

position.

Setting

Description

0

Settingfor maintenance.

The start menu is displayed. Itis possible to start boot and IPL

from the PC.

Setting for usual operation.

The start menu is not displayed.

Itis impossible to start boo

t or IPL from the PC.

The NC and PC are started independently of each other.

The start menu is not displayed.

Itis impossible to start boo

t or IPL from the PC.

See Appendix, “Maintenance of Open CNC (Boot—Up and IPL)” for
detailed descriptions about how to operate boot and IPL when the rotary

switch is set to the “0” position.

Rotary switch location

Rotary switch location

Unit rear view

Rotary switch
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2.4.4
Inverter PCBs and
Connector Units

Name

Specification

Inverter

10.4” color: For no-slot and 2—slot types

A20B-2002-0500

8.4” color: For no—slot and 2—slot types

A20B-2002-0501

10.4” color: For 3—slot and 4—slot types

A20B-8100-0200

8.4” color: For 3—slot and 4-slot types

A20B-8100-0201

7.2” and 9.5” monochrome: For no-slot and
2-slot types

A20B-2002-0480

7.2” and 9.5” monochrome: For 3—slot and
4—slot types

A20B-2002-0550

For monochrome LCD (connector unit type)

A20B-8001-0910

For 10.4” color LCD (connector unit type)

A20B-8001-0920

For 8.4” color LCD (connector unit type)

A20B-8001-0921

For high—intensity 8.4” color LCD (connector
unittype)

A20B-8001-0922

For12.1” color LCD

A20B-2002-0890

Connector
unit

For unit with no option slot

A15L-0001-0060#B

For unit with two option slots

A15L-0001-0060#A

For unit with three or four option slots

A15L-0001-0060#C

NOTE

SCrews.

The connector unit is fastened to the case with self—tapping
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® Connector mounting 1) For 3or 4 dots
location

Inverter P.C.B
/.
cPs /

| Fanmotor | j"—_t{‘]\i\q’ Fanmotor |

CN39A CN39B CN39C CN39D

Rear of unit

2) For without slot or 2 slots

Inyerter P.C.B

crs

Fan motor l;\l_;\mT Fan motor |@

Battery

CN39A CN39B

Rear of unit

il , [

Motherboard
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® Connector mounting (3) Connector unit type with 3 or 4 slots
location (continued)

CN39A CN3\9|3 Connector unit
\

/
CP8 CN39C CN39D

(4) Connector unit type with 2 slots

Connector unit

/

cpP8 CN39A CN39B

(5) Connector unit type with no slot

CP8 Connector unit

Battery

CN39A CN39B
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e Connector location (1) Inverter PCB for 3—-slot and 4—slot types (except for 12.1” LCD)
(printed—circuit board)

CN39A\\ CN39B CN39C CN39D

FT T o
‘_f CN3;I

(2) Inverter PCB for no—slot and 2—slot types (except for 12.1” LCD)

CN39A CN39B

\_/

e RAEE
CN3

L . —

(3) Inverter PCB for connector unit type(12.1” LCD and connector PCB)

CP1

CN3

(4) Connector unit for no slot type

CN39A CN39B

i

CP8
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(5) Connector unit for 2—sglot type

CN39A CN39B
/ [

e~ |

CP8

(6) Connector unit for 3—slot and 4-slot types

CN39A  CN39B CN39D
/ /

”
N

CP8 CN39C
Connector number Application

CN39A Power supply for fans

CN39B

CN39C

CN39D
CP8 Battery
CP1 Power supply for LCD backlight
CN3 Power supply for inverter PCB
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e Connector location for The following diagram appliesto a12.1” LCD type.
12.1” LCD type

Connector unit
L ces

CN39A CN39B Battery

<11 Inverter cover

Case

Motherboard

The case and inverter cover have been removed in the following figure.

«— |nverter cable Connector PCB

: Connector cable

Motherboard

Inverter cable
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2.4.5

C Board, Serial
Communication Board,
CAP-ll Board, and
Symbol CAP T Board

® Specification

Name Specification

PMC-RE board A20B-8100-0150
C board old A20B-8100-0151

New A20B-8100-0261
Serialcommunication Remote buffer/DNC2 Oold A20B-8100-0152
board A

New A20B-8100-0262
Serialcommunication DNC1 Old A20B-8100-0153
board B

New A20B-8100-0263
CAP-ll board old A20B-8100-0154

New A20B-8100-0264
Symbol CAP iT board old A20B-8100-0154

New A20B-8100-0264

NOTE

slots

The PMC-RE board or any old—specification board
(A20B—8100-015x) cannot fit into any of the following slots.
- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option

The new-specification boards (A20B—8100-026x) can fit
into any option slot.
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® Connector location (1) PMC-RE board

f JNA

F—BUS backplane connector

CpP8B

—I-\_ LI JD1A2 lJLI JD38B lJ |—IJD38A IJI—IJD6A lJ

(2) C board

j_ INA

F—BUS backplane connector

'I'|_

(3) Serial communication board A remote buffer/DNC2

[

JNA
F—BUS backplane connector

—|-\_ L| JD28A'JLI JD6A 'J
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(4) Serial communication board B
DNC1

(=

JNA
F—BUS backplane connector

—I-|_ |—|JD28A 'J LI JD6A 'J

(5) CAP-II board/Symbol CAPIiT board

j_ INA

F—BUS backplane connector

CP8B

'I'|_

Connector number Application
JD1A2 1/0 link
JD38B RS—-232C serial port
JD38A RS—-232C serial port
JD28A RS—-232C serial port
JD6A RS-422 serial port
CP8B SRAM backup battery
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® Card and DIMM module A20B—-8100-015x
locations

(1) (2)
CPU card , DRAM module

CcPsB

-E_ |....] JD1A2 I...J L; JD38B r_| l,,1 JD28A r..J L.] JDEA ]

-

Note) The DRAM module is mounted on the CPU card.
PMC—-RE/C board/serial communication board/CAP-Il board/Symbol CAP iT board

A20B-8100-026x

(2)
, DRAM module

DIMM module socket

CPs8B

T oz 1L 0w ]

Note) The functions equivalent to the CPU card are mounted on the printed—circuit board.

PMC-RE/C board/serial communication board/CAP-Il board/Symbol CAP iT board

No. Name Specification Function Remarks
(1) |CPU card A20B-3300-0070 PMC/communication/conversatio
nal function
(2) | DRAM module A20B-3900-0030 DRAM for PMC/communication/ 2M
conversational function
A20B-3900-0042 4M/2M
NOTE

The CPU card is mounted on the A20B—8100-015x board.
The CPU card need not be mounted on the
A20B-8100-026x board, because the board contains the
functions equivalent to the CPU card.

— 211 —



B—63005EN/02

2. LCD-MOUNTED TYPE i SERIES HARDWARE

® Block diagram
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e LED indication

-

Status

(green)

o | =
1

Alarm
(red) 2
3

Alarm LED (red) indication at system alarm occurrence

Alarm: 123 Cause
([ Usual operation under way
[ Bus error (L—bus alarm)
][] Bus error or DRAM parity (L—bus EMG)
| | | Reset under way
(] 1/0 link error
HOE
| | SRAM parity
HEE 1/0 SRAM parity
W On [ Off
NOTE

The alarm LED indicates that a reset is under way
immediately after the power is switched on.
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2.4.6
Sub-CPU Board

® Specification

Name Specification

Sub-CPU board A20B-8001-0630

NOTE

The sub—CPU board cannot fit into any of the following slots.
- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option
slots

e Connector mounting
location

f JNA

F—bus backplane connector

—I-\_ % LI JA41 IJI—IJA4O lJ

Connector number Application
CA54 Servo check
JA41 Serial spindle/position coder
JA40

Analogoutput
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® Card and DIMM module

locations
1) (2 (3
Axis control card CPU card IDRAM module
JNA
The DRAM module is mounted on the CPU card.
No. Name Specification Function Remarks
(1) | Axis control card A17B-3300-0100 Axis control 8—axes | Applicable servo soft-
A17B-3300-0102 ware: Series 9090
A17B-3300-0101 6—axes
A17B-3300-0103
A20B-3300-0030 4—axes
A20B-3300-0032
A20B-3300-0031 2—-axes
A20B-3300-0032
A17B-3300-0200 8—axes | Applicable servo soft-
A17B-3300-0201 6-axes | pver Series 0A0and
A20B-3300-0120 4—axes
A20B-3300-0121 2—axes
A17B-3300-0300 6—axes | Applicable servo soft-
ware: Series 90A7
(2) |CPU card A20B-3300-0050 CNC control
A20B-3300-0170
(3) | DRAM module A20B-3900-0040 CNC system RAM 12M
A20B-3900-0041 8M
A20B-3900-0042 4M
A20B-3900-0130 12M CPU card: For
A20B—3900-0131 8M A20B-3300-0170
A20B-3900-0132 4M
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® Block diagram
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e LED indication

t— — gy [ L]

LNV

Status (green) Alarm (red)

4,8\ 4
NV

(1) Changesin status LED (green) indication at power—on time

No. S(tfltEuDslll_E)D Status
1 ([ Power is not supplied.
2 HE Initial status immediately after power is switched on; the
sub—CPU has not started.
3 | RAMinitialization.
4 | [} Waiting for system ID to be set up.
5 [/l Waiting for software initialization to be completed No. 1
6 HE Waiting for software initialization to be completed No. 2
7 ] | Initialization of position coder, digital servo circuit, etc.
8 | [} Initialization completed, and usual operation under way
W On [ Off
(2) Alarm LED (red) indication at system alarm occurrence
Alarm LED Meaning
ALM1 Bus error on sub—CPU board.
ALM2 Servoalarm.
ALM3 Bus error on other than sub—CPU board (F-BUS).
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2.4.7
RISC Board

® Specification

Name Specification

RISC board Old A20B-8100-0170

New

A20B-8100-0171

NOTE

The old—specification RISC board (A20B-8100-0170)
cannot fit into any of the following slots.

- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option
slots

The new-specification RISC board (A20B—8100-0171)
can fit into any option slot.

e Connector mounting
location

j_ JNA

F—bus backplane connector

'I'\_

e Card mounting location No card is mounted on the RISC board.
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e LED indication

LED

Status (green)

LED8 LED7 LED6 LEDS

Alarm (red)

(1) Changesin status LED (green) indication at power—on time

Status LED

No- | ED4to LEDY) Status

1 ([ Power is not supplied.

2 | 1 1] State immediately after power is switched on; the RISC
CPU has not started.

3 | [ Local DRAM being tested; if an error is detected in the
test, the LEDs keep this indication.

4 (][ System area in shared DRAM being tested; if an error is
detected in the test, the LEDs keep this indication.

5 ([ | Waiting for a main CPU request. (1)

6 HOm Waiting for a main CPU request. (2)

7 [l | | Waiting for a main CPU request. (3)

8 i | | Waiting for a main CPU request. (4)

W On [ Off
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(2) Status LED (green) indication during operation

Status LED
(LED4 to LED1)

Status

* 00

Waiting for RISC mode

* k]

Waiting for NC statement to be input

[k []

Command being executed in RISC mode

OOO*

Reset under way

* &k

Post-interpolation acceleration/deceleration override O (waiting
for the override value to be changed)

[J: Off >: Blinking

(3) Status LED (green) indication at error occurrence

Status LED
(LED4 to LED1)

Status

[

An error has occurred in a test of local or shared DRAM on the
RISC board.

] [

A checksum error has occurred in the system area of shared
RAM on the RISC board.

|| [

A synchronization signal from the main CPU cannot be de-
tected.

oo

An error has occurred in access to the F-BUS.

o ]|

System error.

HOEN

Stack overflow.

| |m

The CPU attempted to access an invalid area.

HENR[

Cache error.

W On [ Off

(4) Alarm LED (red) indication

Alarm LED
(LED8 to LEDS5)

Status

[

A RISC CPU error or local DRAM parity error has occurred.

] [

The RISC CPU has not started.

oo

A shared DRAM parity error has occurred.

oobm

An L-bus error has occurred.

W On [ Off
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2.4.8
Data Server Board

® Specification

Name Specification
Data server board A20B-8100-0160
(old specification, hard disk version)

Add-onboard A20B-2002—-0590
Data server board A20B-8100-0271

(new specification, hard disk version)

Data server board A20B-8100-0271
(ATA card version)

Add-onboard A20B-2002-0960
NOTE

The data server board (old—specification, hard disk version)

cannot fit into any of the following slots.

- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option
slots

The data server board (new-specification, hard disk

version) cannot fit into the option slot nearest to the LCD.

The data server board (ATA card version) cannot fit into any

of the following slots.

- Option slot nearest to the LCD

- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option
slots
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e Connector mounting
location

j— INA Add-onboard

F—bus backplane connector

T_ CNHl EIIIIIIIIIIIII:
—— 75,7

CD27 is mounted on the
add-onboard.

Connector number Application
CNH1 IDE hard disk interface
CD27 AUl interface

Data server board (new specification, hard disk version)

F—BUS backplane connector

INA
|

CNH4
————— 1 cD3s
Connector number Application
CNH4 IDE hard disk interface
CD38 10BASE-T Ethernetinterface
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Data server board (ATA card version)

F—BUS backplane connector
JNA
CNH6 is mounted on the add—on board.
Connector number Application
CNH6 ATA card interface
CD38 10BASE-T Ethernetinterface
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e LED indication

Data server board (old specification, hard disk version)

{—

0y

O

LED

¢aIa
€03

Status (green)

Alarm (red)

(1) Changesin status LED (green) indication at power—on time

Status LED
NOo- | (LED1 to LED4) Status

1 (0| | Power is not supplied.

2 | 1 1] Initial status immediately after power is switched on.

3 | | | Hardware check un- | Main memory test.
der way.

4 HEn Ethernet RAM text.

5 i | | Common-RAMtest.

6 HE(H System areadinitialization.

7 | ] | F-BUS interrupt test 1.

8 HOm F-BUS interrupt test 2.

9 ([ F—BUS interrupt test 3.

10 | ] | [ F-BUS interrupt test 4.

11 [l | |m] Interruptcontrollerinitialization.

12 [l [ Data server soft- BIOSinitialization.
ware has started.

13 (][ Programloading.

14 | [ Data server board has started, and usual operation under
way.

W On [ Off
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(2) Status LED (green) indication at error occurrence
When an error occurs, the STATUS LEDsrepeat LONG and SHORT
patterns. The LONG and SHORT patterns correspond to long and
short lighting intervals, respectively.

Status LED
LONG SHORT Status
1234 1234
([ | (][ Main memory failure
Lo0m ] | Ethernet RAM failure
Lo0m | | Common-RAMfailure.
HOm OOOO An interrupt made to the CPU is invalid.
| ] | OOOO An interrupt made to the CPU is invalid.
HE . OOOO An interrupt made to the CPU is invalid.
| || | [ A system error has occurred in the data server board.
i | [ An F-BUS error has occurred.
i | | ] ||| A main memory parity error occurred.
i | | HEC[] An Ethernet RAM parity error has occurred.
i | | omd A common—RAM parity error has occurred.
HW: On [ Off <! Irrelevant
(3) Alarm LED (red) indication at error occurrence
Alarm LED Meaning
Parity Alarm A parity error has occurred in main memory, Ethernet RAM, or
common RAM.
CPU HALT The CPU has halted or been shut down.

— 225 —




2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

Data server board (new specification, hard disk version)
Data server (ATA card version)

JNA

F—BUS backplane connector

(-

C

LED detail diagram
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LED indication transition at power—on time

No. LED ifzd?i,zation Ethernet board status
1 STATUS OO0 Power off.
2 STATUS IHEN Initial status immediately after power is switched on.
3 STATUS [/ mEN MPU initialization completed.
4 STATUS AN Firmware download completed.
5 STATUS DM Control passed to the OS.
6 STATUS HENE[] OS PHASE 1
7 STATUS [JHE[] OS PHASE 2
8 STATUS B[ /E[] OS PHASE 3
9 STATUS [ /m[] OS PHASE 4
Y 10 STATUS »* O Start sequence completed.

When the Ethernet board is started normally, the STATUS LEDslight as
shown at No. 10. This condition is preserved unless an abnormal
condition occurs.

Communication status LED indication

No. | LEDindication Ethernet communication status
1 | RXLED M | Lightsduring data reception.

2 | TXLED M | Lights during data transmission.

3 | TPPIL M | Lights to indicate normal connection with the hub.
4 | COLLED M | Lights to indicate a data collision.

NOTE

TPPIL:  If this LED is off, communication does not occur.
It is likely that the Ethernet board is not
connected with the hub normally. The LED does
not light also when the power to the hub is off. It
remains to be on when the Ethernet board is
connected to the hub normally.

COLLED: This LED lights frequently if Ethernet
communication traffic (amount of
communication) is heavy or noise in the
surrounding is high.

— 227 —



2. LCD-MOUNTED TYPE i SERIES HARDWARE

B—63005EN/02

LED indication (STATUS) at error occurrence
The STATUSLEDsrepeat LONG and SHORT patterns. TheLONG and
SHORT patterns correspond to long and short lighting intervals,

respectively.
LED indication
(STATUS)
No. Ethernet board status
LONG | SHORT
1234 | 1234

1 OO00OM | EO0O0O | Resetexception

2 OOOM | MO0 | General machine check exception

3 OO | EECO | DataStorage

4 OOOM | OJOMO | Instruction Storage

5 000w | DJEEC] | Alignment

6 [ HEE[] | Program

7 HOOW | OJO0OO | Floating PointUnavailable

8 H(]Wm | WU | Decrementer

9 HO[JE | EC]W[] | Trace

10 | MM | (JMM[] | Floating Point Assist

11 OmCOE | 0000 | Implementation Dependent Software Emulation
12 | NN | BOOO | Implementation Dependent Instruction TLB Miss
13 | OJNCE | COEOO | Implementation Dependent Data TLB Miss

14 | OJECE | EEOO | Implementation Dependent Instruction TLB Error
15 | OJMCOE | OOmMO | Implementation Dependent Data TLB Error

16 | HECE | OOMO | Implementation Dependent Data Breakpoint

17 | HECE | EOJWO | Implementation Dependentinstruction Breakpoint
18 | HE(E | (JEE] | Implementation DependentPeripheral Breakpoint
19 | HECE | EENEC] | Implementation DependentNon Maskable Development
20 | OJOJmm | W00 | DRAM Parity Alarm

21 | OJOmE | (OECC] | Other NMI

22 | [NENE | EOOO | Invalidinterrupt

LED indication (ALARM) at error occurrence

No.

LED indication

Ethernet board status

1

Parity Alarm

A parity error has occurred in main memory.
Itis likely that the hardware is defective.
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2.4.9
Loader Control Board

® Specification

e Connector mounting
location

Name Specification

Loader control board

A20B-8100-0190

NOTE

The loader control board cannot fit into any of the following
slots.

- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option
slots

j_ JNA

F—bus backplane connector

CA54 JD1A
| — L/

Connector number Application
CA54 Servo check
JD1A 1/0 link
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e Card mounting location

JNAj—

(1) 2
Axis control card CPU card
Connector wa= . Sonnector -

E E E E o peoosan ;
i - iii—-DIMMmodulesocket
N | I (mounted on the CPU card)
I

. prereens f = 3 Boonoooooat .L:|

The DRAM module is mounted on the CPU card.

No. Name Specification Function Remarks

(1) | Axis control card A20B-3300-0030 Axis control 4-axes
A20B-3300-0032
A20B-3300-0031 2-axes
A20B-3300-0033

(2) |cPUcard A20B-3300-0070 CNC control

(3) | DRAM module A20B-3900-0040 CNC system RAM 12M
A20B-3900-0041 8M
A20B-3900-0042 4M
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® Block diagram
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e LED indication

..................... Alarm ( red ) S
| 2| 2 >
r r [ [
S| =2 = <
- N w I

(1) Changesin status LED (green) indication at power—on time

No. (Sl_tgtgls tIE)EB Status
1 ([ Power is not supplied.
2 | 1 1] Initial status immediately after power is switched on; the
loader CPU has not started.
3 | ] | [ RAM nitialization
4 HE(H Waiting for system ID to be set up.
5 HEC[] Waiting for software initialization to be completed No. 1
6 HOENE Waiting for software initialization to be completed No. 2
7 [l | |m] Waiting for digital servo to be initialized.
9 ([ Initialization completed, and usual operation under way.
W On [ Off
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(2) Alarm LED (red) indication at system alarm occurrence
When any of these alarm LEDs lights, it islikely that the hardwareis

defective.
Alarm LED Meaning

ALM1 SRAM parity alarm.

ALM2 Servoalarm.

ALM3 Lights when a system alarm occurs.

Used by the software to stop the system.
ALM4 Lights when a system alarm occurs.
The hardware has detected a failure in the system.
2.4.10
HSSB Interface Board
® Specification
Name Specification
HSSB interface board Old type A20B-8001-0640
New type A20B-8001-0641
e Connector mounting
location
j_ INA
F—bus backplane connector
COP7
Connector number Application
COP7 High—speed serial bus interface

e Card mounting location No card is mounted on the HSSB interface board.
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e LED indication

LED

Status

(green) ——  Alarm (red) —]

AL1 AL2

(1) Changesin status LED (green) indication at power—on time

No. S(?':'ljligli;) Status
1 ([ Power is not supplied.
2 | 1 1] Initial status immediately after power is switched on.
3 | ] | [ HSSB board being initialized.
4 HE(H Waiting for PC boot to be executed.
5 HEC[] CNC screen being displayed on the PC.
6 | [ Initialization completed, and usual operation under way.
W On [ Off

(2) Status LED (PC

status, green) indication at error occurrence

Status LED Status
(ST4to 1)
[l | [ Athermal error has occurred at the intelligent terminal.
| |m] HSSB communication was discontinued.
] ||| Parity alarm in NC/PC common RAM.
i | An HSSB communication error has occurred.
(][ A battery alarm has occurred at the intelligent terminal.
W On [ Off
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® Rotary switch (SW1)
setting

(3) Alarm LED (red) indication at error occurrence

Alarm LED Meaning
ALl HSSB communication was discontinued.
AL2 Parity alarm in NC/PC common RAM.

-

Setting Description

0 Setting for maintenance.
The start menu is displayed. Itis possible to start boot and IPL
from the PC.

1 Setting for usual operation.
The start menu is not displayed.
Itis impossible to start boot or IPL from the PC.

2 The NC and PC are started independently of each other.

The start menu is not displayed.
Itis impossible to start boot or IPL from the PC.

See Appendix, “Maintenance of Open CNC (Boot—Up and IPL)” for
detailed descriptions about how to operate boot and IPL when the rotary
switch is set to the “0” position.
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2.4.11
I/0 Link—Il Board

Name Specification

FANUC I/O Link-Il board A20B-8100-0250

® Connector location

JNA
F—BUS backplane connector

-t TB1

Connector number Application

TB1

Terminal board for FANUC I/O Link—Il interface

® Card location No card is mounted on the FANUC |/O Link—l1 board.

e LED indication

_ﬂ_

TB1

sw
(AR

LED6 (red)’/ Y LED1 (green)

LEDS (green) LED2 (green)

LED4 (green) LED3 (green)
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(1) Hardware control LEDs

LED No. Meaning
LED5S Lights when the CPU on the FANUC /O Link—Il board is run-
ning. When the LED is off, it means that the CPU has been
reset.
LED6 Lights when a DRAM parity error is detected.
Itis likely that the hardware is defective.

(2) Soft control LEDs

Status LED Meanin
(ST4to 1) 9

| 1 1] Immediately after power is switched on.

] Communicationboard beinginitialized.

*O00 DI/DO data is being transferred normally.

([ A RAM parity error has occurred.
Itis likely that the hardware is defective.

i | | An F-BUS error has occurred.

omd An F-BUS system emergency condition has occurred. Alterna-
tively, a communication error (FCS error, command error, frame
length error, response time—out, etc.) has occurred.

| [l A communication error has occurred, resulting in error log being
stored. Communication with a slave station has restarted.
LED2 goes off when alog command (monitor function) is used.
It goes off also when the communication error log is erased

»* OO0 using a clear command.

HW: On [ Off >: Blinking
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2.4.12
PROFIBUS Board

® Connector location

® Card location

Name

Specification

PROFIBUS board (master function)

A20B-8100-0430

Add-on board (slave function) A20B-2100-0430

NOTE

The PROFIBUS board cannot fit into any of the following

slots.

- Center slot of a unit with 3 option slots
- Option slot farthest from the LCD in a unit with 4 option

slots

JNA

F—BUS backplane connector

JN2

Add-on board

JN1

Connector number

Application

JN1

Adapter unit interface for master station

JN1

Adapter unit interface for slave station

No card is mounted on the PROFIBUS board.
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e LED indication

JNA

-

F—BUS backplane connector

ADD-ON board

LED1 (green)

LED2 (green)

LEDB (red) \ LEDB (red)
LED3 (green) LED2 (green)
LED1 (green)

(1) LEDs for master function

LED No.
(abbreviation)

Meaning

LED1 (CPU)

Lights to indicate the CPU for the master function is running.

LED2 (TOKEN)

Lights when the communication LSI (ASPC2) has a token
(right to transmit).

LEDB (PALM)

Lights when a memory parity alarm occurs in the master
function circuit.
Itis likely that the hardware is defective.

(2) LEDs for dave function (mounted on the add—on board)

LED No.
(abbreviation)

Meaning

LED1 (CPU) Lights to indicate the CPU for the slave function is running.
LED2 (COMM) Lights when PROFIBUS communication starts. It remains to
be on after the PROFIBUS communication is suspended,
however.
LED3 (RUN) Lights to indicate that PROFIBUS communication is being

performednormally.

LEDB (PALM)

Lights when a memory parity alarm occurs in the slave function
circuit.
Itis likely that the hardware is defective.
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2.4.13
Ethernet Board

® Connector location

® Card location

Name

Specification

Ethernetboard A20B-8100-0270
A20B-8100-0271
NOTE
The Ethernet board cannot fit into the option slot nearest to
the LCD.
JNA

F—BUS backplane connector

(—

CD38
E Pl
Connector number Application
CD38 10BASE-T Ethernetinterface

No card is mounted on the Ethernet board.
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COLLED (RED) —> D E <—— TXLED (GREEN)

A TPP L (GREEN) —> D E <— RXLED (GREEN)

"~ ;

CD38

[ < STATUS 4 (GREEN)

_|_|\ [ <} STATUS 3 (GREEN)

F—BUS backplane connector

JNA

[l <} STATUS 2(GREEN)

[l <1 STATUS 1 (GREEN)

W < Parity Alarm(RED)

e LED indication

B—63005EN/02
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LED indication transition at power—on time

LED indication
No. 1234 Ethernet board status

1 STATUS OO0 Power off

2 STATUS IHEN Initial status immediately after power is switched on.

3 STATUS [/ mEN MPU initialization completed.

4 STATUS AN Firmware download completed.

5 STATUS DM Control passed to the OS.

6 STATUS HENE[] OS PHASE 1

7 STATUS [IHE[] OS PHASE 2

8 STATUS HLIE[] OS PHASE 3

9 STATUS LILIm] OS PHASE 4

10 STATUS »* O Start sequence completed.

When the Ethernet board is started normally, the STATUS LEDslight as
shown at No. 10. This condition is preserved unless an abnormal
condition occurs.

Communication status LED indication

No. | LEDindication Ethernet communication status
1 | RXLED M | Lightsduring data reception.
2 | TXLED M | Lights during data transmission.
3 | TPPIL M | Lights to indicate a normal connection with the hub.
4 | COLLED M | Lights to indicate a data collision.
NOTE

TPPIL:  If this LED is off, communication does not occur.
It is likely that the Ethernet board is not
connected with the hub normally. The LED does
not light also when the power to the hub is off. It
remains to be on when the Ethernet board is
connected to the hub normally.

COLLED: This LED lights frequently if Ethernet
communication traffic (amount of
communication) is heavy. It also lights frequently
if noise in the surrounding is high.
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LED indication (STATUS) at error occurrence
The STATUSLEDsrepeat LONG and SHORT patterns. TheLONG and
SHORT patterns correspond to long and short lighting intervals,

respectively.
LED indication
(STATUS)
No. Ethernet board status
LONG | SHORT
1234 | 1234

1 OO00OM | EO0O0O | Resetexception

2 OOOM | MO0 | General machine check exception

3 OO | EECO | DataStorage

4 OOOM | OJOMO | Instruction Storage

5 000w | DJEEC] | Alignment

6 [ HEE[] | Program

7 HOOW | OJO0OO | Floating PointUnavailable

8 H(]Wm | WU | Decrementer

9 HO[JE | EC]W[] | Trace

10 | MM | (JMM[] | Floating Point Assist

11 OmCOE | 0000 | Implementation Dependent Software Emulation
12 | NN | BOOO | Implementation Dependent Instruction TLB Miss
13 | OJNCE | COEOO | Implementation Dependent Data TLB Miss

14 | OJECE | EEOO | Implementation Dependent Instruction TLB Error
15 | OJMCOE | OOmMO | Implementation Dependent Data TLB Error

16 | HECE | OOMO | Implementation Dependent Data Breakpoint

17 | HECE | EOJWO | Implementation Dependentinstruction Breakpoint
18 | HE(E | (JEE] | Implementation DependentPeripheral Breakpoint
19 | HECE | EENEC] | Implementation DependentNon Maskable Development
20 | OJOJmm | W00 | DRAM Parity Alarm

21 | OJOmE | (OECC] | Other NMI

22 | [NENE | EOOO | Invalidinterrupt

LED indication (ALARM) at error occurrence

No.

LED indication

Ethernet board status

1

Parity Alarm

A parity error has occurred in main memory.
Itis likely that the hardware is defective.
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2.4.14

DeviceNet Interface
Board

e Connector mounting
location

Name

Specification

DeviceNetinterface board

A20B-8100-0880

NOTE

The DeviceNet board cannot fit into the center option slot of

a unit with 3 option slots

JNA
F—BUS backplane connector

TB1

Connector number

Application

TB1

DeviceNetinterface
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2.5
LIST OF UNITS AND
PRINTED CIRCUIT

Basic Unit
Model Name Drawing number | Remarks
16i/160i 8.4” color basic unit No slot A02B-0236-B501

with soft keys (5 + 2)
2 slots A02B-0236-B502
3 slots A02B-0236-B508
4 slots A02B-0236-B503

10.4” high—intensity No slot A02B-0236-B611

color basic unit with

soft keys (10 + 2) 2 slots A02B-0236-B612
3 slots A02B-0236-B618
4 slots A02B-0236-B613

10.4” high—intensity No slot A02B-0236-B621

color basic unit with

touch panel 2 slots A02B-0236-B622
3 slots A02B-0236-B628
4 slots A02B-0236-B623

7.2” monochrome No slot A02B-0236-B531

basic unit with soft

keys (5 + 2) 2 slots A02B-0236-B532
3 slots A02B-0236-B538
4 slots A02B-0236-B533

9.5”monochrome No slot A02B-0236-B541

basic unit with soft

keys (10 + 2) 2 slots A02B-0236-B542
3 slots A02B-0236-B548
4 slots A02B-0236-B543

10.4” color basic unit | No slot A02B-0236-B511

(old type) with soft

keys (10 + 2) 2 slots A02B-0236-B512
3 slots A02B-0236-B518
4 slots A02B-0236-B513

10.4” color basic unit | No slot A02B-0236-B521

(old type) with touch

panel 2 slots A02B-0236-B522
3 slots A02B-0236-B528
4 slots A02B-0236-B523
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Model

Name

Drawing number

Remarks

160i with PC
functions

10.4” high—intensity No slot A02B-0236-B801
color basic unit with
soft keys (10 + 2) 2 slots A02B-0236-B802
PC CPU: MMX Pen-
tium 3 slots A02B-0236-B803
4 slots A02B-0236-B804
10.4” high—intensity No slot A02B-0236-B811
color basic unit with
touch panel 2 slots A02B-0236-B812
PC CPU: MMX Pen-
tium 3 slots A02B-0236-B813
4 slots A02B-0236-B814
10.4” high—intensity No slot A02B-0236-B821
color basic unit with
no soft key 2 slots A02B-0236-B822
PC CPU: MMX Pen-
tium 3 slots A02B-0236-B823
4 slots A02B-0236-B824
12.1” color basic unit | No slot A02B-0236-B831
with soft keys (10 +
2) 2 slots A02B-0236-B832
PC CPU: MMX Pen-
tium 3 slots A02B-0236-B833
4 slots A02B-0236-B834
12.1” color basic unit | No slot A02B-0236-B841
with touch panel
PC CPU: MMX Pen- | 2 slots A02B-0236-B842
tium
3 slots A02B-0236-B843
4 slots A02B-0236-B844
12.1” color basic unit | No slot A02B-0236-B851
with no soft key
PC CPU: MMX Pen- | 2 slots A02B-0236-B852
tium
3 slots A02B-0236-B853
4 slots A02B-0236-B854
10.4” color basic unit | No slot A02B-0236-B551
(old type) with soft
keys (10 + 2) 2 slots A02B-0236-B552
PC CPU: 486DX4
3 slots A02B-0236-B558
4 slots A02B-0236-B553
10.4” color basic unit | No slot A02B-0236-B561
(old type) with touch
panel 2 slots A02B-0236-B562
PC CPU: 486DX4
3 slots A02B-0236-B568
4 slots A02B-0236-B563
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Model Name Drawing number | Remarks
160i with PC | 10.4” color basic unit | No slot A02B-0236-B571
functions (old type) with no soft

key 2 slots A02B-0236-B572
PC CPU: 486DX4
3 slots A02B-0236-B578
4 slots A02B-0236-B573
10.4” high—intensity No slot A02B-0236-B651
color basic unit with
soft keys (10 + 2) 2 slots A02B-0236-B652
PC CPU: 486DX4
3 slots A02B-0236-B658
4 slots A02B-0236-B653
10.4” high—intensity No slot A02B-0236-B661
color basic unit with
touch panel 2 slots A02B-0236-B662
PC CPU: 486DX4
3 slots A02B-0236-B668
4 slots A02B-0236-B663
10.4” high—intensity No slot A02B-0236-B671
color basic unit with
no soft key 2 slots A02B-0236-B672
PC CPU: 486DX4
3 slots A02B-0236-B678
4 slots A02B-0236-B673
10.4” high—intensity No slot A02B-0236-B751
color basic unit with
soft keys (10 + 2) 2 slots A02B-0236-B752
PC CPU: Pentium
3 slots A02B-0236-B758
4 slots A02B-0236-B753
10.4” high—intensity No slot A02B-0236-B761
color basic unit with
touch panel 2 slots A02B-0236-B762
PC CPU: Pentium
3 slots A02B-0236-B768
4 slots A02B-0236-B763
10.4” high—intensity No slot A02B-0236-B771
color basic unit with
no soft key 2 slots A02B-0236-B772
PC CPU: Pentium
3 slots A02B-0236-B778
4 slots A02B-0236-B773
160is with PC | 10.4” high—intensity No slot A02B-0269-B501
functions color basic unit with
soft keys (10 + 2) 2 slots A02B-0269-B502
3 slots A02B-0269-B503
4 slots A02B-0269-B504
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Model Name Drawing number | Remarks
160is with PC | 10.4” high—intensity No slot A02B-0269-B511
functions color basic unit with

touch panel 2 slots A02B-0269-B512
3 slots A02B-0269-B513
4 slots A02B-0269-B514
Model Name Drawing number | Remarks
18i/180i 8.4” color basic unit No slot A02B-0238-B501

with soft keys (5 + 2)
2 slots A02B-0238-B502
3 slots A02B-0238-B508
4 slots A02B-0238-B503

10.4” high—intensity No slot A02B-0238-B611

color basic unit with

soft keys (10 + 2) 2 slots A02B-0238-B612
3 slots A02B-0238-B618
4 slots A02B-0238-B613

10.4” high—intensity No slot A02B-0238-B621

color basic unit with

touch panel 2 slots A02B-0238-B622
3 slots A02B-0238-B628
4 slots A02B-0238-B623

7.2” monochrome No slot A02B-0238-B531

basic unit with soft

keys (5 + 2) 2 slots A02B-0238-B532
3 slots A02B-0238-B538
4 slots A02B-0238-B533

9.5”monochrome No slot A02B-0238-B541

basic unit with soft

keys (10 + 2) 2 slots A02B-0238-B542
3 slots A02B-0238-B548
4 slots A02B-0238-B543

10.4” color basic unit | No slot A02B-0238-B511

(old type) with soft

keys (10 + 2) 2 slots A02B-0238-B512
3 slots A02B-0238-B518
4 slots A02B-0238-B513

10.4” color basic unit | No slot A02B-0238-B521

(old type) with touch

panel 2 slots A02B-0238-B522
3 slots A02B-0238-B528
4 slots A02B-0238-B523




B—63005EN/02

2. LCD-MOUNTED TYPE i SERIES HARDWARE

Model Name Drawing number | Remarks
180i with PC | 10.4” high—intensity No slot A02B-0238-B801
functions color basic unit with

soft keys (10 + 2) 2 slots A02B-0238-B802
PC CPU: MMX Pen-
tium 3 slots A02B-0238-B803
4 slots A02B-0238-B804
10.4” high—intensity No slot A02B-0238-B811
color basic unit with
touch panel 2 slots A02B-0238-B812
PC CPU: MMX Pen-
tium 3 slots A02B-0238-B813
4 slots A02B-0238-B814
10.4” high—intensity No slot A02B-0238-B821
color basic unit with
no soft key 2 slots A02B-0238-B822
PC CPU: MMX Pen-
tium 3 slots A02B-0238-B823
4 slots A02B-0238-B824
12.1” color basic unit | No slot A02B-0238-B831
with soft keys (10 +
2) 2 slots A02B-0238-B832
PC CPU: MMX Pen-
tium 3 slots A02B-0238-B833
4 slots A02B-0238-B834
12.1” color basic unit | No slot A02B-0238-B841
with touch panel
PC CPU: MMX Pen- | 2 slots A02B-0238-B842
tium
3 slots A02B-0238-B843
4 slots A02B-0238-B844
12.1” color basic unit | No slot A02B-0238-B851
with no soft key
PC CPU: MMX Pen- | 2 slots A02B-0238-B852
tium
3 slots A02B-0238-B853
4 slots A02B-0238-B854
10.4” color basic unit | No slot A02B-0238-B551
(old type) with soft
keys (10 + 2) 2 slots A02B-0238-B552
PC CPU: 486DX4
3 slots A02B-0238-B558
4 slots A02B-0238-B553
10.4” color basic unit | No slot A02B-0238-B561
(old type) with touch
panel 2 slots A02B-0238-B562
PC CPU: 486DX4
3 slots A02B-0238-B568
4 slots A02B-0238-B563
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Model Name Drawing number | Remarks
180i with PC | 10.4” color basic unit | No slot A02B-0238-B571
functions (old type) with no soft

key 2 slots A02B-0238-B572
PC CPU: 486DX4
3 slots A02B-0238-B578
4 slots A02B-0238-B573
10.4” high—intensity No slot A02B-0238-B651
color basic unit with
soft keys (10 + 2) 2 slots A02B-0238-B652
PC CPU: 486DX4
3 slots A02B-0238-B658
4 slots A02B-0238-B653
10.4” high—intensity No slot A02B-0238-B661
color basic unit with
touch panel 2 slots A02B-0238-B662
PC CPU: 486DX4
3 slots A02B-0238-B668
4 slots A02B-0238-B663
10.4” high—intensity No slot A02B-0238-B671
color basic unit with
no soft key 2 slots A02B-0238-B672
PC CPU: 486DX4
3 slots A02B-0238-B678
4 slots A02B-0238-B673
10.4” high—intensity No slot A02B-0238-B751
color basic unit with
soft keys (10 + 2) 2 slots A02B-0238-B752
PC CPU: Pentium
3 slots A02B-0238-B758
4 slots A02B-0238-B753
10.4” high—intensity No slot A02B-0238-B761
color basic unit with
touch panel 2 slots A02B-0238-B762
PC CPU: Pentium
3 slots A02B-0238-B768
4 slots A02B-0238-B763
10.4” high—intensity No slot A02B-0238-B771
color basic unit with
no soft key 2 slots A02B-0238-B772
PC CPU: Pentium
3 slots A02B-0238-B778
4 slots A02B-0238-B773
180is with PC | 10.4” high—intensity No slot A02B-0270-B501
functions color basic unit with
soft keys (10 + 2) 2 slots A02B-0270-B502
3 slots A02B-0270-B508
4 slots A02B-0270-B504
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Model Name Drawing number | Remarks
180is with PC | 10.4” high—intensity No slot A02B-0270-B511
functions color basic unit with
touch panel 2 slots A02B-0270-B512
3 slots A02B-0270-B513
4 slots A02B-0270-B514
Model Name Drawing number | Remarks
21i/210i 8.4” color basic unit No slot A02B-0247-B501 PMC-SA1
with soft keys (5 + 2)
2 slots A02B-0247-B502 PMC-SA1
3 slots A02B-0247-B505 | PMC-SA5
4 slots A02B-0247-B506 | PMC-SA5
10.4” high—intensity No slot A02B-0247-B611 PMC-SA1
color basic unit with
soft keys (10 + 2) 2 slots A02B-0247-B612 PMC-SA1
3 slots A02B-0247-B615 PMC-SA5
4 slots A02B-0247-B616 PMC-SA5
10.4” high—intensity No slot A02B-0247-B621 PMC-SA1
color basic unit with
touch panel 2 slots A02B-0247-B622 PMC-SA1
3 slots A02B-0247-B624 PMC-SA5
4 slots A02B-0247-B625 PMC-SA5
7.2”monochrome No slot A02B-0247-B531 PMC-SA1
basic unit with soft
keys (5 + 2) 2 slots A02B-0247-B532 PMC-SA1
3 slots A02B-0247-B535 | PMC-SA5
4 slots A02B-0247-B536 | PMC-SA5
9.5”monochrome No slot A02B-0247-B541 PMC-SA1
basic unit with soft
keys (10 + 2) 2 slots A02B-0247-B542 PMC-SA1
3 slots A02B-0247-B545 PMC-SA5
4 slots A02B-0247-B546 PMC-SA5
10.4” color basic unit | No slot A02B-0247-B511 PMC-SA1
(old type) with soft
keys (10 + 2) 2 slots A02B-0247-B512 PMC-SA1
3 slots A02B-0247-B515 PMC-SA5
4 slots A02B-0247-B516 PMC-SA5
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Model Name Drawing number | Remarks
210i with PC 10.4” high—intensity No slot A02B-0247-B801 PMC-SA1
functions color basic unit with

soft keys (10 + 2) 2 slots A02B-0247-B802 PMC-SA1
PC CPU: MMX Pen-
tium 3 slots A02B-0247-B805 | PMC-SA5
4 slots A02B-0247-B806 | PMC-SA5
10.4” high—intensity | No slot A02B-0247-B81l | PMC-SA1
color basic unit with
touch panel 2 slots A02B-0247-B812 PMC-SA1l
PC CPU: MMX Pen-
tium 3 slots A02B-0247-B815 PMC-SA5
4 slots A02B-0247-B816 | PMC-SA5
10.4” high—intensity No slot A02B-0247-B821 PMC-SA1
color basic unit with
no soft key 2 slots A02B-0247-B822 PMC-SA1
PC CPU: MMX Pen-
tium 3 slots A02B-0247-B825 PMC-SA5
4 slots A02B-0247-B826 | PMC-SA5
12.1” color basic unit | No slot A02B-0247-B831 PMC-SA1
with soft keys (10 +
2) 2 slots A02B-0247-B832 | PMC-SA1
PC CPU: MMX Pen-
tium 3 slots A02B-0247-B835 | PMC-SA5
4 slots A02B-0247-B836 | PMC-SA5
12.1” color basic unit | No slot A02B-0247-B841 PMC-SA1
with touch panel
PC CPU: MMX Pen- | 2 slots A02B-0247-B842 PMC-SA1
tium
3 slots A02B-0247-B845 PMC-SA5
4 slots A02B-0247-B846 PMC-SA5
12.1” color basic unit | No slot A02B-0247-B851 PMC-SA1
with no soft key
PC CPU: MMX Pen- | 2 slots A02B-0247-B852 PMC-SA1
tium
3 slots A02B-0247-B855 | PMC-SA5
4 slots A02B-0247-B856 | PMC-SA5
10.4” color basic unit | No slot A02B-0247-B551 PMC-SA1
(old type) with soft
keys (10 + 2) 2 slots A02B-0247-B552 PMC-SA1
PC CPU: 486DX4
3 slots A02B-0247-B555 | PMC-SA5
4 slots A02B-0247-B556 | PMC-SA5
10.4” color basic unit | No slot A02B-0247-B561 PMC-SA1
(old type) with touch
panel 2 slots A02B-0247-B562 PMC-SA1
PC CPU: 486DX4
3 slots A02B-0247-B565 | PMC-SA5
4 slots A02B-0247-B566 | PMC-SA5
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Model Name Drawing number | Remarks
210i with PC 10.4” color basic unit | No slot A02B-0247-B571 PMC-SA1
functions (old type) with no soft

key 2 slots A02B-0247-B572 PMC-SA1
PC CPU: 486DX4
3 slots A02B-0247-B575 PMC-SA5
4 slots A02B-0247-B576 PMC-SA5
10.4” high—intensity No slot A02B-0247-B651 PMC-SA1
color basic unit with
soft keys (10 + 2) 2 slots A02B-0247-B652 PMC-SA1l
PC CPU: 486DX4
3 slots A02B-0247-B655 PMC-SA5
4 slots A02B-0247-B656 PMC-SA5
10.4” high—intensity No slot A02B-0247-B661 PMC-SA1
color basic unit with
touch panel 2 slots A02B-0247-B662 PMC-SA1
PC CPU: 486DX4
3 slots A02B-0247-B665 PMC-SA5
4 slots A02B-0247-B666 PMC-SA5
10.4” high—intensity No slot A02B-0247-B671 PMC-SA1
color basic unit with
no soft key 2 slots A02B-0247-B672 PMC-SA1
PC CPU: 486DX4
3 slots A02B-0247-B675 PMC-SA5
4 slots A02B-0247-B676 PMC-SA5
10.4” high—intensity No slot A02B-0247-B751 PMC-SA1
color basic unit with
soft keys (10 + 2) 2 slots A02B-0247-B752 PMC-SA1
PC CPU: Pentium
3 slots A02B-0247-B755 PMC-SA5
4 slots A02B-0247-B756 PMC-SA5
10.4” high—intensity No slot A02B-0247-B761 PMC-SA1
color basic unit with
touch panel 2 slots A02B-0247-B762 PMC-SA1
PC CPU: Pentium
3 slots A02B-0247-B765 PMC-SA5
4 slots A02B-0247-B766 PMC-SA5
10.4” high—intensity No slot A02B-0247-B771 PMC-SA1
color basic unit with
no soft key 2 slots A02B-0247-B772 PMC-SA1
PC CPU: Pentium
3 slots A02B-0247-B775 PMC-SA5
4 slots A02B-0247-B776 PMC-SA5
210is with PC | 10.4” high—intensity No slot A02B-0271-B501 PMC-SA1
functions color basic unit with
soft keys (10 + 2) 2 slots A02B-0271-B502 PMC-SA1
3 slots A02B-0271-B505 PMC-SA5
4 slots A02B-0271-B506 PMC-SA5
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Model Name Drawing number | Remarks
210is with PC | 10.4” high—intensity No slot A02B-0271-B511 PMC-SA1
functions color basic unit with

touch panel 2 slots A02B-0271-B512 PMC-SA1
No slot A02B-0271-B515 PMC-SA5
2 slots A02B-0271-B516 PMC-SA5

Model Name Drawing number | Remarks

20i 8.4” high—intensity No slot A02B-0277-B501 PMC-SA1
color basic unit with

soft keys (5 + 2) 2 slots A02B-0277-B502 PMC-SA1

No slot A02B-0277-B505 PMC-SA5

2 slots A02B-0277-B506 PMC-SA5

Model Name Drawing number | Remarks
16i/160i/18i/ | Case with connec- | No slot A02B-0236—-D100#0C
180i/21i/210i/ | tor unit
20i 2 slots A02B-0236-D100#2C

3 slots A02B-0236-D100#3C
4 slots A02B-0236-D100#4C
160i/180i/ Case with connec- | No slot A02B-0236-D100#0D
210i with PC | tor unit
functions 2 slots A02B-0236-D100#2D
3 slots A02B-0236-D100#3D
4 slots A02B-0236-D100#4D
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2.5.2
MDI Unit

Model Name Drawing number Remarks
FS16i/18i/ Stand—alonetype A02B-0236—-C120#TBR English keys
21i MDI, small keys
160i/180i/ For8.47/7.2” LCD A02B-0236—-C120#TBS | Symbolic keys
210i (horizontal type) -

A02B-0236—-C120#MBR | English keys
A02B-0236—-C120#MBS | Symbolic keys
Stand—alonetype A02B-0236—-C121#TBR | English keys
MDI, standard
keys A02B-0236-C121#TBS | Symbolic keys
For8.4”/7.2” LCD -
(horizontal/vertical A02B-0236-C121#MBR | English keys
type
ype) A02B-0236—-C121#MBS | Symbolic keys
Stand—alonetype A02B-0236—-C125#TBR | English keys
MDI, standard
keys A02B-0236—-C125#TBS | Symbolic keys
For 10.4”/9.5” LCD -
(horizontaltype) A02B-0236-C125#MBR | English keys
A02B-0236—-C125#MBS | Symbolic keys
Stand—alonetype A02B-0236—-C126#TBR | English keys
MDI, standard
keys A02B-0236-C126#TBS | Symbolic keys
For 10.4”/9.5” LCD -
(vertical type) A02B-0236-C126#MBR | English keys
A02B-0236—-C126#MBS | Symbolic keys
Stand—alonetype A02B-0236—-C125#TFBR | English keys
MDI for CAP-II
For10.4/9.5"LCD A02B-0236-C125#TFBS | Symbolic keys
(horizontal type)
Stand—alonetype A02B-0236—-C126#TFBR | English keys
MDI for CAP I,
standard keys
For 10.4”/9.5” LCD A02B-0236—-C126#TFBS | Symbolic keys
(vertical type)
20i Stand—alonetype A02B-0236—-C120#TBR | English keys
MDI, small-size
keys A02B-0236—-C120#TBS | Symbolic keys
For 8.4” LCD (hori-
zontal type) A02B-0236—-C120#MBR | English keys
A02B-0236—-C120#MBS | Symbolic keys
160i/180i/ Stand—alonetype A02B-0236—-C127#TBR | English keys
210i with MDI, standard
PC func- keys A02B-0236-C127#TBS | Symbolic keys
tions For10.4” LCD
(vertical type) A02B-0236—-C327#MBR | English keys
(NOTE 1)

A02B-0236-C327#MBS

Symbolic keys

A02B-0236-C327#TBR

English keys

A02B-0236-C327#TBS

Symbolic keys
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Model Name Drawing number Remarks
160i/180i/ M | A02B-0236—-C327#MBR | English keys
210i

A02B-0236-C327#MBS | Symbolic keys
Stand—alonetype T | A02B-0236—-C321#TBR | English keys
MDI, standard
keys A02B-0236—-C321#TBS | Symbolic keys
For12.1” LCD
(vertical type) M | A02B-0236—-C321#MBR | English keys
A02B-0236—-C321#MBS | Symbolic keys
Stand—alone type FA A02B-0236—-C130#EC English keys
fullkeyboard
For 10.4” LCD (vertical | A0O2B—0236—C130#JC Japanese
type) (NOTE 2) language keys
A02B-0236—-C131#EC English keys
A02B-0236-C131#JC Japanese
language keys
Stand—alone type FA A02B-0236—-C132#EC English keys
fullkeyboard
For12.1” LCD (vertical | A0O2B—0236—C132#JC Japanese
type) language keys
NOTE
1 MDI unit for 10.4” LCD (vertical type): A02B-0236

—C127#xxx and A02B—0236—C327#xxx are not compatible
with each other; they differ in the way the hard disk is
mounted. A02B-0236-C327#xxx must be used in a
combination of the 160i/180i/210i with PC functions and the
MMX Pentium as the PC CPU.

2 FA full keyboard for 10.4” LCD (vertical type): A02B—0236
—C130#xx and A02B—-0236—C131#xx are not compatible
with each other; they differ in the way the hard disk is
mounted.  A02B-0236—C131#xx must be used in a
combination of the 160i/180i/210i with PC functions and the
MMX Pentium as the PC CPU.
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2.5.3

Printed Circuit Boards
of the Control Unit

Model Name Drawing number ID Remarks
Master PCB Motherboard Without PC func- A20B-8100-0130 D5 16i
tion
A20B-8100-0135 C5 18i
A20B-8100-0136 D7 21i (PMC-SA5)
A20B-8100-0137 D7 21i (PMC-SA1)
A20B-8100-0138 D7 21i (PMC-SA5)
A20B-8100-0139 D7 21i (PMC-SA1)
With PC functions | A20B—8100-0140 CcC 160i
PC CPU: 486DX4
A20B-8100-0142 CcC 160i
PC CPU: Pentium
A20B-8100-0460 CcC 160i
PC CPU: MMX Pentium
A20B-8100-0540 54 160is
A20B-8100-0145 EC 180i
PC CPU: 486DX4
A20B-8100-0144 EC 180i
PC CPU: Pentium
A20B-8100-0461 EC 180i
PC CPU: MMX Pentium
A20B-8100-0541 55 180is
A20B-8100-0147 DC 210i (PMC-SAb)
PC CPU: 486DX4
A20B-8100-0148 DC 210i (PMC-SA1)
PC CPU: 486DX4
A20B-8100-0146 DC 210i (PMC-SAb)
PC CPU: Pentium
A20B-8100-0149 DC 210i (PMC-SA1)
PC CPU: Pentium
A20B-8100-0462 DC 210i (PMC-SAb)
PC CPU: MMX Pentium
A20B-8100-0463 DC 210i (PMC-SA1)
PC CPU: MMX Pentium
A20B-8100-0542 56 210is (PMC-SA5)
A20B-8100-0543 56 210is (PMC-SA1)
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Model Name Drawing number ID Remarks
Card PCB CPU card A20B-3300-0050 01
A20B-3300-0070 09
A20B-3300-0170 1
Display control | 10.4” color A20B-3300-0150 OE Graphic (60V2 series)
e A20B-3300-0020 Graphic (600W series)
8.4” color A20B-3300-0151 0A Graphic (60V2 series)
A20B-3300-0021 Graphic (600W series)
9.5” monochrome | A20B-3300-0153 06 Graphic (60V2 series)
A20B-3300-0023 Graphic (600W series)
7.2” monochrome | A20B-3300-0154 02 Graphic (60V2 series)
A20B-3300-0024 Graphic (600W series)
7.2” monochrome | A20B-3300-0091 03 Characters only
A20B-3300-0025 Characters only
9.5” monochrome | A20B—-3300-0090 07 Characters only
Axis control Applicable servo A17B-3300-0100 03 8—axes
card software: Series
9090 A17B-3300-0102
A17B-3300-0101 02 6-axes
Al17B-3300-0103
A20B-3300-0030 01 4—-axes
A20B-3300-0032
A20B-3300-0031 00 2-axes
A20B-3300-0033
Applicable servo A17B-3300-0200 07 8—axes
software: Series
90A0 and 90A3 A17B-3300-0201 06 6-axes
A20B-3300-0120 05 4—-axes
A20B-3300-0121 04 4—axes
Applicable servo A17B-3300-0300 06 6-axes
software: Series
90A7
PC card A15L-0001-0052#4A C9 486DX4
A02B-0236-C261 c9 Pentium
A02B-0207-J560#6130 C9 MMX Pentium 10.4” LCD
A02B-0207-J560#6131 C9 MMX Pentium 12.1” LCD
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Model Name Drawing number ID Remarks
DIMM module | DRAM module A20B-3900-0040 87 12M
A20B-3900-0041 86 8M
A20B-3900-0042 85 4M/2M
A20B-3900-0030 82 2M
A20B-3900-0130 A7 12M | CPU card: For
A20B-3300-0170

A20B-3900-0131 A6 8M
A20B-3900-0132 A5 aM

SRAM module A20B-3900-0020 25 3M
A20B-3900-0060 04 2M
A20B-3900-0061 03 1M
A20B-3900-0052 02 512K
A20B-3900-0053 01 256K

FROM module A20B-3900-0010 47 16M
A20B-3900-0070 57
A20B-3900-0011 45 12M
A20B-3900-0071 55
A20B-3900-0012 43 8M
A20B-3900-0072 53
A20B-3900-0013 42 6M
A20B-3900-0073 52
A20B-3900-0014 41 aM
A20B-3900-0074 51
A20B-3900-0015 40 2M
A20B-3900-0075 50

DRAM module (for PC card) A76L-0500-0008 — 8M for 486DX
A76L-0500-0009 — 16M for 486DX

A76L-0500-0010

16M for Pentium

A76L-0500-0011

32M for Pentium/MMX Pen-
tium

A76L-0500-0012

64M for Pentium/MMX
Pentium
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Model Name Drawing number ID Remarks
Option PCB PMC-RE board A20B-8100-0150 1xCD
C board Old A20B-8100-0151 0OxCD
New A20B-8100-0261
Serial communication Old A20B-8100-0152 2xCD
board A (remote buffer/
DNC?2) New A20B-8100-0262
Serial communication Old A20B-8100-0153 3xCD
board B (DNC1)
New A20B-8100-0263
CAP-II board/Symbol Old A20B-8100-0154 4xCD
CAP T board
New A20B-8100-0264
Sub-CPU board A20B-8001-0630 OxCE
RISC board Old A20B-8100-0170 OxCF
New A20B-8100-0171
Data server Main board A20B-8100-0160 1xA3 | Old specification
board (hard
disk version) Add-on board A20B-2002-0590 —
Data server board (hard disk ver- A20B-8100-0271 3xDB | New specification
sion)
Data server Main board A20B-8100-0271 3xDB
board (ATA
card version) Add-on board A20B-2002-0960 —
Loader control board A20B-8100-0190 0xD3
HSSB interface board Old A20B-8001-0640 AXAA
New A20B-8100-0641 ExAA
1/0 Link-II board A20B-8100-0250 0x95
PROFIBUS Main board A20B-8100-0430 0xBB
board
Add-on board A20B-2100-0430 —
Ethernet board Old A20B-8100-0270 1xDB
New A20B-8100-0271 3xDB
DeviceNet interface board A20B-8001-0880 1xF3
Backpanel Backpanel A20B-2100-0220 — 2 slots
A20B-2100-0290 — |3slots
A20B-2100-0230 — |4slots
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Model

Name

Drawing number

Remarks

Distributed I/O

Operator’s panel I/O module

A20B-2002-0470

Matrix DI supported
With MPG interface

A20B-2002-0520

General—purpose DI input
With MPG interface

A20B-2002-0521

General—purpose DI input
Without MPG interface

Connector Basic A20B-2100-0150 —
panel I/O mod-
ule Expansion A20B-2100-0410 — With MPG intersection
A20B-2002-0400 — With MPG intersection
Old PCB
A20B-2100-0411 — Without MPG interface
A20B-2002-0401 — Without MPG interface
Old PCB
A20B-2100-0320 — 2 A output
A20B-2100-0190 — Analog input
Others Inverter For no— or 2—slot A20B-2002-0500 — 10.4” color
type
A20B-2002-0501 — 8.4” color
A20B-2002-0480 — Monochrome
3- or 4-slot type A20B-8100-0200 — 10.4” color
A20B-8100-0201 — 8.4” color
A20B-2002-0550 — Monochrome
Inverter (con- | For monochrome A20B-8001-0910 —
nector unit
type) For color A20B-8001-0920 — 10.4” color
A20B-8001-0921 — 8.4” color
A20B-8001-0922 — 8.4” high—intensity color
A20B-2002-0890 — 12.1” color
Operator’s (64/32) A16B-2200-0661 — Sink-type output
panel connec-
tion unit (96/64) A16B-2200-0660 — Sink-type output
(64/32) Al16B-2202-0731 — Source—type output
(96/64) A16B-2202-0730 — Source-type output

Machine operator’s panel interface
unit

A16B-2201-0110

PCB for FSO type standard machine
operator’s panel

A20B-8001-0721

A20B-8001-0720

Old PCB

A16B-2300-0210

Old PCB
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Model Name Drawing number ID Remarks
Others Loader I/O card Old A20B-2002-0620 —
New A20B-2100-0280 —
A20B-2100-0281 — Matrix supported
Touch panel control board A20B-8001-0620 —
PCB for separate detector interface | A20B-2100-0270 — 4 basic axes

unit

A20B-2002-0570

4 additional axes

PC-side HSSB board

A20B-8001-0583

For channel 1

A20B-8001-0581

For channel 1 (old)

A20B-8001-0582

For channel 2

A20B-8001-0580

For channel 2 (old)

A20B-8100-0100

Old PCB

— 262 —




B—63005EN/02

2. LCD-MOUNTED TYPE i SERIES HARDWARE

254
Others

Name Drawing number Remarks
Separatedetector | Four basic axes A02B-0236-C203
interface unit
A02B-0236-C201 Old unit
Fouradditional A02B-0236-C204
axes
A02B-0236-C202 Old unit

Connectorpanel
1/0 module

Basic module

A03B-0815-C001

Expansionmodule

A03B-0815-C002

With MPG interface

A03B-0815-C003

Without MPG inter-
face

A03B-0815-C004

DO only

A03B-0815-C005

Analoginput

Distributed 1/0O ma-
chine operator’s
panel

Smalltype A02B-0236-C141#xx DI = 24, with MPG
interface

Standard type A02B-0236-C140#xx DI = 24, with MPG
interface

290 mm wide A02B-0236-C150#xx DI = 24, with MPG

interface

Loader I/O board

A02B-0236-C160

A02B-0236-C161 Matrix supported
PROFIBUS adapter unit A02B-0236-C221
Spindle connector adapter A13B-0180-B001
PC interface connector unit A20B-8001-0610

A20B-8001-0970 PC card: MMX

Pentiumsupported

ISA expansion unit

A20B-9002-0210
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2.6

REPLACING THE
MOTHERBOARD WARNING

Only those personnel who have received approved safety
and maintenance training may perform this replacement
work.

When opening the cabinet and replacing the board, be
careful not to touch the high—voltage circuits (marked Aand
fitted with an insulating cover). Touching the uncovered
high—voltage circuits presents an extremely dangerous
electric shock hazard.

CAUTION
Before starting replacement work, back up the contents
(such as parameters and programs) of the SRAM memory
of the CNC. Otherwise, the contents of the SRAM memory
may be lost during replacement work.

CAUTION

If the SRAM data check method (parity or ECC check) to be
used after the motherboard is replaced differs from the one
used before replacement, a parity alarm or ECC alarm will
occur when the power is switched on, possibly leading to
loss of the SRAM memory contents. To avoid this problem,
make a backup copy of the SRAM memory before replacing
the motherboard, and restore the SRAM memory contents
using the backup copy after motherboard replacement.
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® Replacement procedure 1) Unplug the connectorsfor the fans and memory backup battery from
the top of the CNC unit, then remove the yellow cover.
For the connector unit type basic unit, no connector need be removed.

CAUTION
With a CNC unit that has an indicator for the touch pad, the
connectors CN1 and CD37 connected to the left side of the
unit, as viewed from the rear of the unit, must be unplugged
before removing the yellow cover.
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2) Unplug the connectorsMCRD1 (or PCMCIA2), CN3, and CN8from
the printed circuit board, then replace the motherboard.
If thean MM X Pentium PC card ismounted on the motherboard, first
remove the card and the mounting studsfor the card, then replace the
motherboard.

N pce & |

/, CP1 5 CN3
o o TS ® ]

/ /° CN3 / CN8
( ---------- %
Motherboard M CRD
or M

PCMCIA2

--------- Flat cable for soft keys
p T y

Note) The screws enclosed in dotted boxes are
provided only on the 10.4” LCD unit.
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2.7

MOUNTING AND
REPLACING
THE PC CARD
(MMX PENTIUM)

WARNING
This replacement task shall be performed by those who
have been sufficiently trained in maintenance and safety.
When opening the cabinet and replacing the card PCB, be
careful not to touch the high—voltage section (marked with
and provided with an electric shock prevention cover).
If you touch the high—voltage section directly (with the
electric shock prevention cover removed), you will get an
electric shock.

CAUTION
Before replacing the PC card, make a backup copy of the
CNC SRAM memory contents (such as parameters and
programs), as the contents may be lost during replacement.

The structure of the PC card (MM X Pentium) differs from that of other
card printed—circuit boards.

The PC card is factory—fastened to the studs on the motherboard using
bolts supplied together with the PC card.

Bolts (4 places)

PC card
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Removing procedure 1. Removetheretaining bolts (4 places) from the PC card, and dismount
the PC card from the studs on the motherboard.

2. Hold the PC card at the FP cable connector portions, and pull it out
from the motherboard.

Hold at this potion.

\‘
At
AN N\

N

SEHTIRNN
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3. Remove the retaining bolts from the heat sink, and dismount it.

L R

'y
L 4

AN
W) S/ N\

FP cable

PC card
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5. Remove the DRAM module from the PC card. See Section 4.2 for
explanations about how to remove.

DRAM module

PC card

Mounting procedure Reverse steps 1 to 5 of the removing procedure.

FP cable specification FANUC in—house specification: A66L—2050-0017
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2.8

MOUNTING AND
REPLACING THE CE
CARD

Removing procedure

WARNING
This replacement task shall be performed by those who
have been sufficiently trained in maintenance and safety.
When opening the cabinet and replacing the card PCB, be
careful not to touch the high—voltage section (marked with
and provided with an electric shock prevention cover).
If you touch the high—voltage section directly (with the
electric shock prevention cover removed), you will get an
electric shock.

CAUTION
Before replacing the CE card, make a backup copy of the
CNC SRAM memory contents (such as parameters and
programs), as the contents may be lost during replacement.

Thestructure of the CE card differsfrom that of other card printed—circuit
boards. The CE card holdsacard engine and compact flash card. The CE
card isconnected to the card engine with not only a connector but also an
FP cable.

1. Remove the CE card from the motherboard by referencing Section
4.1.

2. Thecompact flash card ison side B (the side where the connector for
connection with the motherboard is mounted). Remove the holding
metal from the compact flash card to allow the compact flash card to
be removed.

FP cable

CE card
GideB) A

* Holding metal; it can be
|_L— removed by sliding it in
the direction indicated
with 1.

™~ Compact flash
- card
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3. ThecardengineisonsideA. First removetheholding metal fromthe
card engine by unlatching (2 places).

CE card
(side A) \:l—
O — = .
Holding I - Carq
metal <+ engine
(
Holding metal
latch (2 places) ( q
—a—l s
O r_J

4. Remove the FP cable from connector CN4 on the card engine by
sliding up the brown part on the FP cable connector.

FP cable
Connector CN4 /

|
1 | ¢z ‘
]

Card engine
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5. Removethe FP cable from connectors CN12 and CN34 on side A of
the CE card.

Connector CN34

(=

Connector.
CN12

CE card
(side A)

6. Remove the FP cable from CN1, CN2, and CN3 on the card engine.

FP cable

Card engine
_1 l L
= e

Connector CN3

Il

Connector CN2
4

|

Connector CN1
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7. Removethe card engine. See Section 4.2 for explanations about how
to remove.

/\ & Card engine

Mounting procedure Reverse steps 1 to 7 of the removing procedure.

FP cable specification FANUC in—house specification: A66L—2050-0020
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2.9
REPLACING FUSE
ON CONTROL UNIT

® Fuse mounting location
of the FS16i/18i/21i/20i

WARNING

Before replacing a blown fuse, locate and remove the cause
of the blown fuse.

For this reason, only those personnel who have received
approved safety and maintenance training may perform this
replacement work.

When opening the cabinet and replacing a fuse, be careful
not to touch the high—voltage circuits (marked A\ and fitted
with an insulating cover). Touching the uncovered
high—voltage circuits presents an extremely dangerous
electric shock hazard.

Rear of unit

100 0AD

Fuse
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® Fuse mounting location
of the FS160i/180i/210i/
160is/180is/210is with
the PC function

Rear of unit

I, T

ODD |

—

|l ||
FUSE
Fuse
® Ordering codes of fuses
Basic unit Ordering code Rating Parts specification
FS16i/18i/21i A02B-0236-K100 5A A60L-0001-0290#L.M50
FS160i/180i/210i A02B-0236-K101 7.5A A60L-0001-0046#7.5
FS160is/180is/210is
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2.10
REPLACING
BATTERY

® Replacement procedure When alithium battery is used
Prepare a new lithium battery (ordering code: A02B—-0200-K102
(FANUC specification: A98L—-0031-0012)).

1) Turn on the power to the CNC. After about 30 seconds, turn off the
power.

2) Remove the old battery from the top of the CNC control unit.
First, unplug the battery connector, then take the battery out of its
case.
The battery case of acontrol unit without option slotsislocated at the
top end of the unit as shown in the figure of the previous page. The
battery case of a control unit with 2 slots or 4 slotsis located in the
central area of the top of the unit (between fans).

3) Insert anew battery and reconnect the connector.

Battery case
L

i

U? =7,
Wl /4

Connector /

Lithium battery

A02B-0200-K102

WARNING
Using other than the recommended battery may resultin the
battery exploding. Replace the battery only with the
specified battery (A02B—-0200-K102).
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CAUTION
Steps 1) to 3) should be completed within 30 minutes (or
within 5 minutes for the 160i/180i with the PC function). Do
not leave the control unit without a battery for any longer
than the specified period. Otherwise, the contents of
memory may be lost.
If steps 1) to 3) may not be completed within 30 minutes,
save all contents of the CMOS memory to the memory card
beforehand. Thus, if the contents of the CMOS memory are
lost, the contents can be restored easily.
For the method of operation, refer to 4.8 or C.2.2.

When discarding a battery, observe the applicable ordinances or other
rules of your local government. Also, cover the terminals of the battery
with vinyl tape or the like to prevent a short—circuit.
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When using commercial
alkaline dry cells (size D)

® Method of connection Power from the external batteries is supplied through the connector to
which the lithium battery is connected.

The lithium battery, provided as standard, can be replaced with external
batteriesin the battery case (A02B—0236—C281) according to the battery
replacement procedure described above.

By
AT

4

yamli=

CAUTION

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

2 The battery cable connector is attached to the control unit
by means of a simple lock system. To prevent the connector
from being disconnected due to the weight of the cable or
tension within the cable, fix the cable section within 50 cm
of the connector.
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Replacing 1) Preparetwo akaline dry cells (size D) commercialy available.
commercial alkaline dry 2) Turn on the power to the Series 16i/18i/160i/180i.
cells (size D) 3) Remove the battery case cover.

4) Replace the cells, paying careful attention to their orientation.
5) Reinstall the cover onto the battery case.

CAUTION
When replacing the alkaline dry cells while the power is off,
use the same procedure as that for lithium battery
replacement described above.

Alkaline dry cell x 2

Connection terminal on the rear

Mounting hole x 4

Battery case
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2.11
REPLACING FAN
MOTORS

® Fan ordering information

Replacement procedure

® For units with no
expansion slots and
units with 2 expansion
slots

WARNING
When opening the cabinet and replacing a fan motor, be
careful not to touch the high—voltage circuits (marked Aand
fitted with an insulating cover).
Touching the uncovered high—voltage circuits presents an
extremely dangerous electric shock hazard.

Ordering information Required quantity
Unit with no option slot A02B-0236-K120 2
Unit with 2 option slots A02B-0236-K121 2
Unit with 3 option slots A02B-0236-K121 2
A02B-0236-K122 2
Unit with 4 option slots A02B-0236-K121 4

1. Beforereplacing afan motor, turn off the power to the CNC.

Unplug the connector of afan motor to be replaced ( (1) of Fig. a).
The connector islatched. So, when unplugging the connector, hold
down the latch placed at the lower part of the connector with a
flat—blade screwdriver.

Detach the latch securing the fan motor, then demount the fan motor
((2) of Fig. a).

Insert anew fan motor into thefan case ((3) of Fig. &), then reconnect
the connector.

— 281 —



2. LCD-MOUNTED TYPE i SERIES HARDWARE B_63005EN/02

Fig. a

A o,
1

BT

(1) Connector
(2) Fan (3) Fan case

Note) Install a fan so that it flows air in the upward
direction. (Face the label upward.)

® [or units with 4 1. Beforereplacing afan motor, turn off the power to the CNC.

expansion slots _
2. Unplug the connector of a fan motor to be replaced ( (1) of Fig. b).

The connector islatched. So, when unplugging the connector, hold
down the latch placed at the lower part of the connector with a
flat—blade screwdriver.

3. Detachthelatch securing the fan cover ( (3) of Fig. b), then demount
the fan cover from the unit.

4, Thefanissecured to the fan cover. Detach the latch, then demount
the fan motor ( (2) of Fig. b).

5. Install a new fan motor onto the fan cover. Then, reinstall the fan
cover onto the unit, and reconnect the connector.
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Fig. b Y Y 4

%% %% (8) Fan cover
el aml

= (2) Fan
4 (1) Connector 4
] [GaiET= %
. I
> >

Note) Install a fan so that it flows air in the up-
ward direction. (Face the label upward.)
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2.12

REPLACING LCD
BACKLIGHT WARNING

Only those personnel who have received approved safety
and maintenance training may perform this replacement
work.

When opening the cabinet and replacing a unit, be careful
not to touch the high—voltage circuits (markedA and fitted
with an insulating cover).

Touching the uncovered high—voltage circuits presents an
extremely dangerous electric shock hazard.

CAUTION
Before starting replacement work, back up the contents
(such as parameters and programs) of the SRAM memory
of the CNC. Otherwise, the contents of the SRAM memory
may be lost during replacement work.

® Backlight ordering

information : — :
Backlight _ Ordermg Indlyldualor.derlng
information information
For7.2” LCD Made by Hitachi A61L-0001-0142#BL
A02B-0236-K112
For7.2” LCD Made by Sharp A61L-0001-0142#BLS
For8.4” LCD A02B-0236-K113 A61L-0001-0162#BL

For high—intensity 8.4” LCD (for FS20i) A02B-0236-K119 A61L-0001-0176#BL

For9.5” LCD A02B-0236-K114 | A61L-0001-0154#BL
For 10.4” LCD (old type) A02B-0236-K115 | A61L-0001-0163#BL
For high—intensity 10.4” LCD A02B-0236-K116 | A61L-0001-0168#BL
For12.1” LCD A02B-0236-K117 | A61L-0001-0174#BL
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® Replacement procedure 1) Detach the escutcheon from the CNC.

/cO 4

Escutcheon

lat cable for soft keys

2) As shown below, unplug the connectors CP1 and CN8 to detach the
LCD unit from the CNC unit. (For the 12.1” LCD, remove aso

CP31)
4 A
A
ijm// LCD unit
7 /| o‘.
I S
: CN8 4
—
_______________________________________ 1
E_ﬂCNB
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3)—-1 For the 8.4” LCD unit (color)
Removethethree screwsfromtheleft part ontherear of the LCD unit,
and remove the cover. Then, the backlight is exposed. Replace the
backlight with a new one.

*\\

P Rear of LCD unit

/o | i] N

1all

of \
e/ Backlight

3)-2 For the 10.4” LCD unit (color) (old type)
As shown below, remove the screw, and pull out the case containing
the backlight. Replace the backlight with a new one.

Connector
4—
4
Rear of LCD unit
r PCB CN8
Backlight
|
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3)-3 For the 7.2” and 9.5” LCD units (monochrome) manufactured by
Hitachi
Remove the three brackets from the | eft part on the front of the LCD
unit, and remove the cover. Then, the backlight isexposed. Replace
the backlight with a new one.

j Connector | |
Bracket I
Display surface of LCD unit v I
\ Backlight
]

3)—4 For the 7.2” LCD unit (monochrome) manufactured by Sharp
Remove the three screws from the left part on the front of the LCD
unit, and remove the cover. Then, the backlight is exposed. Replace
the backlight with a new one.

'-, Corﬁector
/C
Display surface of LCD unit/u 9
4 aY
™ Backiight
L <
& e
o L

— 287 —



2. LCD-MOUNTED TYPE i SERIES HARDWARE B63005EN/02

3)-5 For the high—intensity 10.4” LCD (color)
As shown below, press the projection to unlatch the backlight case,
and pull out the backlight case, then replace the backlight.

Connector o
Projection hole

O/ :

S

Projection
LCD unit rear view

CN8

Backlight

!

v
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3)—-6 For the 12.1” LCD (color)
Two backlights are provided on the rear of the LCD unit, the first at
the top and the second at the bottom. To dismount the backlights,
remove two bolts from each backlight and slide it to the | eft.

Connector

L_T \
<——EJECT 3

/ 7

CN1

LCD unit rear view l:l

Connector

<—— EJECT 3
& /

Backlight (top) &

T -,
T d

T

Backlight (bottom)
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3)—7 For the high—-intensity 8.4” LCD (color)
As shown below, remove two bolts, remove the backlight case by
pulling it down and dliding it slightly to the left, then replace the
backlight.

2|
LCD unit rear view
CN8
Bolt I:|
2|
J \
e w o)
i J Backlight
/
(@)

4) Upon completion of replacement, reassemble the unit by reversing
the steps 1 through 3 above.
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2.13
HEAT GENERATED IN
EACH UNIT

Amount of
Unit generated Remarks
heat
Control unit No option slot 33w (NOTE 1)
2 option slots 37TW
3 option slots 39W
4 option slots 40W
Control unit No option slot 45W (NOTE 2)
with PC func-
tions 2 option slots 52w
PC CPU:
486DX4 3 option slots 53W
4 option slots 54W
Control unit No option slot 54W
with PC func-
tions 2 option slots 61W
PC CPU: Pen-
tium 3 option slots 62W
4 option slots 63W
Control unit No option slot 54W
with PC func-
tions 2 option slots 61W
PC CPU:
MMX Pentium | 3 option slots 62W
4 option slots 63W
Control unit No option slot 45W (NOTE 1)
with PC func-
tions (is) 2 option slots 52W
3 option slots 53w
4 option slots 54W
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Amount of
Unit generated Remarks
heat
Optionboards | HSSB board 3w
Sub—CPU board 13W
Loader control board 1ow
PMC C board 5W
Serialcommunication 6W
board
CAP-lIlboard 10W
Symbol CAP iT board 1ow
RISC board oW
Data server board (hard oW Old board
disk version) Hard disk included
Data server board (ATA 6.3 0.3 W generated in ATA
card version) card included (NOTE 4)
Data server board (hard 19W New board
disk version) Hard disk included
1/0 link Il board oW
Ethernetboard 6W
DeviceNetinterface 4w
board
PROFIBUS board oW
ISA expansion board (NOTE 3)
PC interface connector unit ow
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NOTE

1

2

The amount of heat generated in the LCD and MDI units is
included, but that in each option board is not.

The amount of heat generated in the LCD, MDI units, hard
disk, and floppy disk drives is included, but that in each
board is not.

The amount of heat generated in the ISA expansion board
varies from one model to another. Add the amount of heat
generated in the ISA board to be used.

The amount of heat generated in the ATA flash card may
vary depending on its memory capacity, changes made to
the card specification, and other factors.

When using option boards, keep the total amount of heat
generated in the selected option boards to within the
corresponding value listed in the following table.

Option slot Total amount of
P generated heat
2 slots 26W
3 slots 38W
4 slots 38W
Amount of Remarks
Unit generated
heat
MDI unit ow
Operator’s panel I/O module 12w (NOTE 1)
Connector panel I/O module (basic) 8w (NOTE 1)
Connector panel I/O module (expansion) 5W (NOTE 1)
. . ow Only for unit with four ba-
Separate detector interface unit sic axes
Separate detector interface unit 14w Four basic axes and four
P additional axes (NOTE 2)

NOTE
1 This value applies when 50% of the module inputs are on.
2 The amount of heat generated in the separate detector is

not included.
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STAND-ALONE TYPE i SERIES HARDWARE

This chapter describes the printed circuit boards of the CNC control unit
of the stand—alone type i series and card PCB functions on the printed
circuit boards. The chapter aso describes procedures for replacing
consumable items.

3.1 HARDWARE CONFIGURATION .............. 295
3.2 HARDWAREOVERVIEW .................... 296
3.3 TOTAL CONNECTION DIAGRAMS ........... 300

3.4 CONNECTOR AND CARD
CONFIGURATIONS OF PRINTED

CIRCUITBOARDS . ... ... 304
3.5 UNITSAND PRINTED CIRCUIT BOARDS ..... 335
3.6 MOUNTING AND REMOVING

ANOPTIONBOARD ....... ... 341
3.7 MOUNTING AND REMOVING

THEBACK PANEL . ...... ... ... et 346
3.8 REPLACING THE FUSE OF THE

CONTROL UNIT ..o 348
3.9 REPLACING THEBATTERY ................. 350
3.10 REPLACING A FANUNIT ........... ... ..... 353
3.11 REPLACING THE FUSE OF THELCD UNIT .... 354
3.12 REPLACING THE LCD BACKLIGHT .......... 355
3.13 HEAT GENERATION OF THEUNITS .......... 358
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3.1
HARDWARE
CONFIGURATION

LCD unit MDI unit

e ———]

oDOO0OOoo0oo0 oooooo

Control unit

1L

—

-

Servo amplifier module/
spindle amplifier module

Servo motor/
spindle motor

X
4= N

1/

— [|
 — g — \ J
Distributed 1/0 module, 1/O unit MODEL-A, etc.
I/O Link

\_./H

Machine operator’s panel, power
magnetic circuit, etc.
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3.2
HARDWARE
OVERVIEW

3.2.1
Series 16i/160i
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Sub—-CPUboard(*2) Main CPU board

Sub-CPU for two—path control -

- 2—axis to 8—axis control CPU for controlling CNC

- Spindle interface - Power

- Analog output - 2—axis to 8—axis control
- Spindle interface

- - /O Link
RISC board (M series only)(*1) . PMC—SB5/SB6
] . . - Analog output/high—speed DI

High—precision contour control function . RS-232C x 2

- Memory card interface
Data server board(*1) - Display interface
Data server function (ATA card)

RISC + data server board (M series only)(*1) Mounted in slot 1

High—precision contour control function Basic system

Data server function (ATA card)
Option

Serialcommunication board(*3) |:>

Remote buffer/DNC1/DNC2

PMC C board(*3) —1

C function for PMC

Option Option Slot 1
slot 3 slot 2

CAP-Il board (T series only)(*3)

Graphic conversation

HSSB interface board(*3) o I [
Mini—slot
High—speed serial bus interface options Mini slot Mini slot
(160i basic option)
=
1/O LinkIl board(*3 — =
(9 0 I
1/0 Link—Il interface
Mini slot Mini slot
Ethernetboard(*3)
Ethernetinterface =1 o BEo
-] (-3

DeviceNetinterface board(*3)

1-slot cabinet or

DeviceNetinterface p
3—slotcabinet

PROFIBUS board(*3)
PROFIBUS function

FL—netboard(*3)

FL—netfunction

The mounting position of an option board depends on the board type, as shown below:
The option board marked with *1 fits into option slot 2.

The option board marked with *2 fits into option slot 3.

The option board marked with *3 fits into a mini slot (of any slot).
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3.2.2
Series 18i/180i

Sub-CPU board(*2)

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

- Spindle interface

- Analog output

RISC board (M series only)(*1)

High—precision contour control function

Data server board(*1)

Data server function (ATA card)

RISC + data server board (M series only)(*1)

High—precision contour control function

Data server function (ATA card)

Option

Serialcommunication board(*3)

Remote buffer/DNC1/DNC2

PMC C board(*3)

C function for PMC

CAP-Il board (T series only)(*3)

Graphic conversation

HSSB interface board(*3)

High—speed serial bus interface
(180i basic option)

Mini—slot
options

=

1/O Link—II board(*3)

1/0 Link—Il interface

Ethernetboard(*3)

Ethernetinterface

DeviceNetinterface board(*3)

DeviceNetinterface

PROFIBUS board(*3)

PROFIBUS function

FL—netboard(*3)

FL—netfunction

Main CPU board

CPU for controlling CNC

- Power

- 2—axis to 6—axis control

- Spindle interface

- 1/O Link

- PMC-SB5/SB6

- Analog output/high—speed DI
- RS-232Cx 2

- Memory card interface

- Display interface

Mounted in slot 1

Basic system

4

—1
Option Option Slot 1
slot 3 slot 2
Hn 0]
Mini slot Mini slot
T] ]
Mini slot Mini slot
=/ = e
- I (-

1-slot cabinet or
3—slotcabinet

The mounting position of an option board depends on the board type, as shown below:
The option board marked with *1 fits into option slot 2.
The option board marked with *2 fits into option slot 3.
The option board marked with *3 fits into a mini slot (of any slot).
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3.2.3
Series 21i/210i

Main CPU board

CPU for controlling CNC

- Power

- 2—axis to 4—axis control

- Spindle interface

- 1/O Link

- PMC-SA5

- Analog output/high—speed DI
- RS-232Cx 2

- Memory card interface

- Display interface

Mounted in slot 1

Basic system

Serial communication board

Remote buffer/DNC1/DNC2 ﬁ

PMC C board
C function for PMC Slot 1
HSSB interface board
High—speed serial bus interface -
i 8 . Mini—slot —
(210i basic option) options I

1/O Link-Il board ,—> Mini slot

1/0 Link—Il interface

DeviceNetinterface board I
DeviceNetinterface Mini slot
PROFIBUS board
PROFIBUS function -EI:
I —
FL—netboard 1-slotcabinet

FL—netfunction

These option boards are mounted in mini slots (of any slot).
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3.3

TOTAL CONNECTION
DIAGRAMS
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Stand—alone type control unit

—i| Main board
-
o 24V-IN(CP1 )
%2] ¢ ):”:II To /O unit, etc.
24v-0UT(CP2)| |[]——— 24-VDC power
i i LCD UNIT MDUNIT
Optical fiber cable
LCD(COP20A) COP20B —[ cK2

pc24v—][| cp1a cass [J[}—][] ck1
:I:l Memory card

(Touch panel)
R232—1(JD5A):”:,| l:l RS-232-C I/0 unit

R232-2(JD5B) ]D D RS-232—C I/O unit

Analog output for tool drive

A-OUT&HDI(JA40 |—<
¢ ):l High—speed skip input

Distributed Manual pulse generator

1/0 board
CPD1 JA3| :”:

il
/0 Link@p1A)| J[———— ][] P18 0 Operator’s

(
d |
ogew [0 Pere

pe24av I: cPot Distributed 1/0 :":,I Power

|: JID1B hoard, 1/0 unit, magnetics

{

{

{

JD1A etc. ]D— cabinet

JD1B
IDIA B amplifier with]B:‘_J;:l Servo motor
o tink :l — Detachable LCD/MDI

— MDI unit

LINK(JD45)

Position coder
SPDL&POSIA41)[ [

|-

Circuit breaker
[ }— Ac200v
|J__' AC reactor AC200V
1 MCC Circuit breaker
CX1A TB2 CX3
PSM  cxa
Cx1B TB1 JXlB:”:l
1 1 1
CX1A TB1 CX2A nyléx
—{ sa78 spm I
JA7TA TBl1 CX2B JX1 -]
Servo card To 2nd spindle E g Serial spindle motor
Optical fiber cable i S
TB1 CX2A JXL
FSSB(COP10A .
( ) COP10B  syMm TB%ﬂ:I Axis-1 servo motor
COP10A JF1
TB1 CX2B jx1B
1 1 1
— Axis—2 servo motor
COP10B SUM
COP10A
I I
COP10B [— Axis—3 servo motor
SVM
COP10A
I I I
COP10B [—— Axis—4 servo motor
SVM
COP10A
\ \Z \Z

Up to 4 to 8 axes, depending on the model (In this figure, a one—axis amplifier is used.)
Separate detector interface unit 1

CPLA  JF101]]
JF102] |

COP10B 3F103]]
COP10A  JF104]]

CNF1 JA4A [——— Absolute scale battery |
(Required only when an absolute scale is used)

(Cannot be used in 21i/210i)

Separate detector
interface unit 2

SV—CHK(CA54):|D7 Servo check board

— 301 —




3. STAND-ALONE TYPE i SERIES HARDWARE

B—63005EN/02

Stand—alone type control unit

Slot 2

Data server board
(cannot be used in
21i/210i)

ATA card

(CD38M

0

Slot 3

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

A-OUT(JA40)

SPDL&POS(JA41)

D Ethernet

:”:li Analog output for tool drive

-{——

Servo card

FSSB(COP10A)

To 2nd spindle

L

[ Position coder

Position coder

]

Spindle motor

1=

1

Optical fiber cable(*)

SV-CHK(CA54)

e e

Sub axis—1
servo motor

Sub axis—2
servo motor

Sub axis—3
servo motor

Sub axis—4
servo motor

IR

PSM
SPM
COP10B SUM
COP10A
I I I
COP10B SuM
COP10A
| | |
COP10B SuM
COP10A
| | |
COP10B SuM
COP10A
v v v

(Up to 6 to 8 axes, depending on the model)

i

Mini slot

Serial communication
board
Remote buffer board
DNC1 board
DNC2 board R232-3

R422-1

0

0

Mini slot

Ethernet (cannot be
used in 21i/210i)

(CD38L)

0

Mini slot

HSSB board

HSSB(COP70)

D Ethernet

F Optical fiber cable

Servo check board

Personal Computer

:| RS-232-C I/O unit (when remote buffer board or DNC2 board is used)

:| RS-422 1/0 unit (when remote buffer board or DNC1 board is used)
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When an option board is used

1/0 Link Il board
o
7
=
= (TBA) ]D To another unit
 |DeviceNetboard
ke
7
=
= su(][] To another unit
PROFIBUS board
© |(master)
»
=
= .
(CN1) ]D To another unit
PROFIBUS board
D |(slave)
»
=
=
(CN2) ]D To another unit
+« |FL—netboard
ke
n
=
=
coasn)[ ][} To another unit

— 303 —




3. STAND-ALONE TYPE i SERIES HARDWARE
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3.4

CONNECTOR AND
CARD
CONFIGURATIONS
OF PRINTED CIRCUIT
BOARDS

3.4.1
Main CPU Board of
Series 16i/18i/21i

® Specifications

Item

Code

Main CPU board of Series 16i/160i

A16B-3200-0320

Main CPU board of Series 18i/180i

A16B-3200-0325

Main CPU board of Series 21i/210i (PMC-SA5)

A16B-3200-0326
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® Mounting positions of
connectors, LEDs, etc.

Battery case BAT1: Battery

LEDs
JD5A: RS232C serial port

.JD5B: RS232C serial port

.JD1A: 1/O Link

JA40: Analog output/high—speed DI
‘JA41: Serial spindle/position coder
'JD45: CRT LINK/MDI

'CP1 (right): 24-VDC IN
'CP2 (left): 24-VDC OUT

STATUS: 7-segment LED
MTSW: Rotary switch

QL
UDD

oag
oo
oo

CNM1B: Memory card

|

—
 B—

COP20A: LCD unit connection

COP10A: FSSB

FUSE: Fuse burn—out detection LED
PSW: Push switch

CA54: Servo check

SG connection terminal

] =100 o] O™

1

STATUS 7—segment LED:  Used for setting and maintenance operations, in combination with the
MTSW rotary switch and PSW push switch described below.

MTSW rotary switch: This rotary switch is used for setting and maintenance operations, in
combination with the STATUS 7-segment LED and the PSW push
switch.

PSW push switch: This push switch is used for setting and maintenance operations, in
combination with the STATUS 7—segment LED and the MTSW rotary
switch.

(For the setting and maintenance operations using these switches, see Appendix E, “LED Display and
Maintenance of Stand—alone Type Unit.”)
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® Mounting positions of
cards and DIMM modules

(4) DRAM module

(1) CPU card

(5) FROM module

(2) Display control card

1(6) SII?AM module

The DRAM module is mounted
on the CPU card.
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No. Item Code Function Remarks

(1) |CPU card A20B-3300-0050 CNC control 16i/18i
A20B-3300-0170 16i/18i
A20B-3300-0070 21i

(2) | Display control card A20B-3300-0161 Display interface LCD/MDI
A20B-3300-0162 Display link
A20B-3300-0190 MDI only

(3) | Axis control card A17B-3300-0200 Axis control 8—axes | Servo software: 90A0

series supported

A17B-3300-0201 6—axes
A20B-3300-0120 4—axes
A20B-3300-0121 2—axes

(4) | DRAM module A20B-3900-0040 CNC system RAM 12M
A20B-3900-0041 8M
A20B-3900-0042 4AM/2M
A20B-3900-0030 2M
A20B-3900-0130 12M CPU card: For

A20B-3300-0170

A20B-3900-0131 8M
A20B-3900-0132 aM

(5) | FROM module A20B-3900-0070 CNC system servo sys- | 16M
A20B-3900-0010 tem
A20B-3900-0071 12M
A20B-3900-0011
A20B-3900-0072 8M
A20B-3900-0012
A20B-3900-0073 6M
A20B-3900-0013
A20B-3900-0074 aM
A20B-3900-0014

(6) | SRAM module A20B-3900-0020 System SRAM 3M
A20B-3900-0060 2M
A20B-3900-0061 Y
A20B-3900-0052 512K
A20B-3900-0053 256K
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e LED display

® [use burn—out detection LED

FUSE (Red)

Lit if the fuse is blown.

® | ED statustransition at power—up [J: Off M: On

7mSegment | status Status
Not lit ([ Power off

8 HEER CPU not activated after power—up

F NC system loading started by boot system

9 m ||| NC system started—up and RAM initialization completed

8 HOENE Waiting for system processor ID setting

7 [ | | System processor ID setting completed
Display circuit initialization completed

6 HE(H FANUC bus initialization completed

5 [l | | Loading from flash memory completed
PMCinitializationcompleted
Series and edition screen displayed

4 (] | Hardware configuration information setting completed
for each printed circuit board of the system

3 ([ PMC ladder initialization completed

2 [l | |m] Waiting for digital servo and spindle initialization

1 HEN[ Digital servo and spindle initialization completed

0 | [ Initialization completed, normal operation state

e | ED display during automatic operation start—up
While automatic operation start—up in progress signal STL (F0.5) is
held to 1, the 7—segment LED cyclicaly displays the following

patterns:

A-B-6-B-3-3

e LED display when abattery alarm occurs

ALARM B[]

SRAM backup battery is weak.
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e LED display when asystem alarm occurs [J: Off H: On

(if CPU card A20B—3300-0170 is used)

ALARM []H[]

System failure. The software detected an error and
stopped the system.

ALARM HE[]

An error occurred on the local bus in the main CPU
board.

ALARM [ Jm

System emergency. The hardware detected an error.

ALARM <N

A disconnection was found in the optical
fiber cable between the CNC and LCD.
Alternatively, a printed circuit board on the °%
LCD side is defective. Seed
If a disconnection occurs, the dot of the HI
7-segment LED is also lit.

If a disconnection occurs, the display of the
LCD unit blinks.

ALARM[]HE

An SRAM parity error or SRAM ECC error was de-
tected.

ALARM HEE

A DRAM parity was detected.

ALARM ¥k

A bus error occurred in the main CPU.

(If CPU card A20B-3

300—0050 or —0070 is used)

ALARM []H[]

System failure. The software detected an error and
stopped the system.

ALARM HE[]

An error occurred on the local bus in the main CPU
board.

Alternatively, a bus error occurred in the main CPU.
Alternatively, a DRAM parity error was detected.

ALARM )

System emergency. The hardware detected an error.
Alternatively, a bus error occurred in the main CPU.
Alternatively, a DRAM parity error was detected.

ALARME[H

A disconnection was found in the optical
fiber cable between the CNC and LCD.
Alternatively, a printed circuit board on the
LCD side is defective.

If a disconnection occurs, the dot of the
7-segment LED is also lit.

If a disconnection occurs, the display of the
LCD unit blinks.

s ocsce
ool

ALARM[]HHE

An SRAM parity error or SRAM ECC error was de-
tected.

NOTE

1 If any of the system alarms occurs, the hardware may be

defective.

2 If a disconnection is detected in the optical fiber cable
between CNC and LCD at power—up, the ALARM LEDs
alternately display these patterns: HCJHl — [JH[]
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® 7-segment LED display when a system alarm occurs
If asystem alarm occurs, anumber blinks as shown bel ow, depending
on the system alarm number.

System
7-segment
alarm num- System alarm type
LED
ber
0 900 to 909 ROM parity alarm.
System ROM parity stored in FROM
1 910t0 919 SRAM or DRAM parity alarm
2 920t0 929 Servo alarm
3 930to0 399 CPU interrupt or SRAM ECC error
5 950 to 959 PMC system alarm
7 970t0 979 Bus error or non—maskable interrupt
8 Others Other system alarms
NOTE
If any of the system alarms occurs, the hardware may be
defective.
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® Block diagram

B—63005EN/02
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3.4.2
Sub-CPU Board

® Specifications

Item Code

Sub-CPU board A16B-2203-0431

® Mounting positions of
connectors, LEDs, etc.

sus :

Same 8887 | LED display

JA40-2: Analog output

JA41-2: Serial spindle/position coder

—

C°P1°A:FSS'32 |H| CA54B: Servo check
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® Mounting positions of
cards and DIMM module

(3) DRAM module The DRAM module is mounted on the CPU card.

(1) CPU card

@

AXis control card

No. Item Code Function Remarks

(1) | CPU card A20B-3300-0050 | CNC control

A20B-3300-0170

(2) | Axis control card A17B-3300-0200 | Axis control 8—axes | Servo software: 90AO0 series
supported
A17B-3300-0201 6—axes
A20B-3300-0120 4—axes
A20B-3300-0121 2—axes
3) DRAM module A20B-3900-0040 | CNC system RAM 12M
A20B-3900-0041 8M
A20B-3900-0042 4M/2M
A20B-3900-0030 2M
A20B-3900-0130 12M CPU card: For
A20B-3300-0170
A20B-3900-0131 8M
A20B-3900-0132 aM
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e LED display e LED display at power—up [J: Off H: On
STATUS 00 Power off
STATUS HEE[] CPU not activated after power—up
STATUS RO Initialization completed, normal operation in progress

e LED display when asystem alarm occurs [J: Off H: On 5k Blink

ALARM ] Servoalarm

ALARM B A DRAM parity error was detected.
Note) Only when CPU card A20B—3300-0170 is used

ALARM %[ A bus error occurred in a sub—CPU.
Note) Only when CPU card A20B—-3300-0170 is used

NOTE
If any of the system alarms occurs, the hardware may be
defective.
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® Block diagram
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3.4.3 The RISC function and data server function are provided on a single
option board. 1f the RISC function aloneisneeded, aRISC board is used.
gISC Bgard ’dD;tlaSC + If just the data server function is needed, a data server board is used. If
erver board, the two functions are needed, aRISC + data server board is used.
Data Server Board If the dataserver function isused, an ATA card adapter is mounted on the
board. This board and ATA card adapter are connected by aflat cable.

® Specifications

Iltem Code
RISC + Data server board A16B-3200-0350
RISC board A16B-3200-0351
Data server board A16B-3200-0352
ATA card adapter A20B-2100-0500

® Mounting positions of
connectors, LEDs, etc.

A RISC board has
just these LEDs.

CD38M

ATA card adapter

CNH6L

L SILg
— |®

_al ],
]
0

— 316 —



B—63005EN/02

3. STAND-ALONE TYPE i SERIES HARDWARE

e LED display of the RISC

function

TheRISC function usesthegreen STATUSLEDsandred ALARM LEDs
in the upper part of the face plate. Thered ALARM LEDs are used also
by the data server function.

® Statustransition at power—up, displayed by the green STATUS LEDs

[1: Off M On

STATUS 00O

Power off

STATUS HHENE

Just after power—up, RISC CPU not activated

STATUS LM

Local DRAM testing in progress (If the test detects an
error, this pattern is held.)

STATUS LILIm]

Testing of system area in shared DRAM in progress (If
the test detects an error, this pattern is held.)

STATUS RO Waiting for a request from main CPU (1)
STATUS RLICE Waiting for a request from main CPU (2)
STATUS RLIEC] Waiting for a request from main CPU (3)
STATUS RE[] Waiting for a request from main CPU (4)

® Status transition during operation, displayed by the green STATUS

LEDs

[1: Off M On

STATUS LM

RISC mode wait state

STATUS [IE[]H

NC statement input wait state

STATUS [IHE[]

Command execution in progress in the RISC mode

STATUS B0

Resetting

STATUS L/ HE

Override 0 in acceleration/deceleration before interpola-
tion (override change wait state)

® Status transition when an error occurs, displayed by the green

STATUS LEDs

[1: Off M On

STATUS LM

An error occurred in the testing of the local DRAM or
shared DRAM on the RISC board.

STATUS LILIm]

A check sum error occurred in system area of the
shared DRAM on the RISC board.

STATUS LI/ M

No sync signal can be detected from the main CPU.

STATUS Lm0

An error occurred during access to the F-bus.

STATUS HENE[]

System error

STATUS HE[]H

Stack overflow

STATUS [IHE[]

The CPU accessed an illegal area.

STATUS (/NN

Cache error
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e ALARM LED display (red) []: Off I On

ALARM B The RISC CPU is not active.

ALARM [JH[] A bus error occurred in the L-bus.

ALARM HE[] A parity error occurred in the shared DRAM.

ALARM N An error occurred in the RISC CPU. Alternatively, a
parity error occurred in the local DRAM (slave).

ALARM HLH An error occurred in the RISC CPU. Alternatively, a
parity error occurred in the local DRAM (master).

NOTE
The LEDs display any other pattern if an error occurs in the

data server option.

e | ED display of the data The data server board function uses four green STATUS LEDsfor status
server function display and red LEDsfor alarm display (used also by the RISC function).
The function uses other green LEDs and a single red LED for

communication status display.

For RISC status

For RISC and data server

v

12 3 4
sTATUs O3
ALARN OO0

v

L4 For data server status

&
BlSol8s

Ls } For communication status
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LED status transition at power—up

LED statuses O: Off @: On : Blink <: Don'tcare
LED display
No. (L1 to L4) Board status

1 OO Power off
OO

2 [ 1 ] Initial state immediately after power—up
( 1}

3 ©] J MRU initialization completed
( 1}

4 @] J Firmware downloadingcompleted
@ J

5 @ J Control transferred to OS
OO

6 [ @] OS PHASE 1
( 1}

7 OO OS PHASE 2
( 1}

8 [ @] OS PHASE 3
@ J

9 OO OS PHASE 4
ce

10 *O Activationcompleted

v OO

If the board isnormally activated, the LEDs display the pattern of No.10
and keep this state until an error is detected.

LED display when an error occurs (STATUS L1 to L4)

The STATUS LEDs dternately display the LONG and SHORT patterns.
The LONG pattern is held longer than the SHORT pattern.

LED statuses O: Off @: On : Blink <: Don't care
LED display
(STATUS)
No. Board status
LONG | SHORT
1 ce O Reset exception
OO OO
2 @ J OO General machine check exception
OO ([ @]
3 @ J O Data Storage
OO ([ @]
4 ce OO Instruction Storage
OO o] J
5 @ J OO Alignment
OO ( 1 ]
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No. Board status
LONG | SHORT

6 @ J [ @] Program
OO ( 1}

7 ( I ] OO FloatingPoint Unavailable
OO OO

8 ( 1} o0 Decrementer
OO OO

9 ( 1} o0 Trace
OO @ J

10 ( I ] OO Floating Point Assist
OO ( 1}

11 @] ) OO Implementation Dependent Software Emulation
O OO

12 @] ) [ ]@) Implementation Dependent Instruction TLB Miss
O OO

13 @ J OO Implementation Dependent Data TLB Miss
o0 o0

14 @] ) [ ]@) Implementation Dependent Instruction TLB Error
o0 o0

15 @ J OO Implementation Dependent Data TLB Error
O ce

16 ( I ] OO Implementation Dependent Data Breakpoint
O ce

17 ( I ] [ ]@) Implementation Dependent Instruction Breakpoint
o0 ce

18 ( 1} OO Implementation DependentPeripheral Breakpoint
O ( 1}

19 ( I ] [ ]@) Implementation Dependent Non Maskable Development
O ( 1}

20 ce [ @] DRAM Parity Alarm
ce OO

21 ce OO Other NMI
ce o0

22 @] J [ @] Invalidinterrupt
( 1} OO

NOTE

If any of the errors occurs, contact FANUC.
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LED display when an error occurs (ALARM)

LED statuses []: Off . On
LED display
No. 123 Board status
1 [ | | An MPU transfer error occurred.
2 HEN A parity error occurred in the main memory.
NOTE
Any other pattern is displayed if an error occurs in the RISC
option.

LED display for communication status
Communication status (L5 to L8)

LED statuses O: Off @: On : Blink <: Don't care
No. LED display Communication status
1 OO Data transmission in progress
@
2 OO Data reception in progress
[ 14
3 fel ) Hub normally connected
OO

Communication status (COL)

No. LED display Communication status

1 ( ] Lit when a data collision occurs.

COL: ThisLED isfrequently litif thetraffic of Ethernet communicationislarge
or if the peripheral noiseislarge.
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3.44
C Board, Serial
Communication Board

® Specifications

Item

Code

C board

A20B-8100-0330

Serialcommunicationboard | R.B./DNC2: RS232C I/F

A20B-8100-0334

R.B./DNC2: RS422 I/F

A20B-8100-0335

DNC1: RS485I/F

A20B-8100-0336

® Mounting positions of
connectors, LEDs, etc.

LEDC _
LEDB
LEDA -—J r—-‘_
LED2
LED1 = INA
A F-BUS backplane
- connector
\\
The connector is mounted on a serial communication board.
JD5L: RS232C interface
JD6L: RS422/485 interface
e LED displa ® |ED display whenanerror occurs [J: Off H: On
play Splay
CBA Status
(] | The CPU is not yet started (reset state).(*1)
HE] A DRAM parity error occurred.
OmO A bus error occurred in the CPU on this board.
| [ An error occurred in the local bus on this board.

NOTE

1 The LEDs display this pattern because the CPU is in the
reset state immediately after power—up.

2 If the LEDs display any of the patterns, the hardware may
be defective (except in the reset state at power—up).
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® Mounting positions of
card and DIMM module

(1) DRAM module __l

C___
No. Item Code Function Remarks
1) DRAMmodule | A20B—3900-0042| System RAM 4MB
3.4.5
HSSB Interface Board
® Specifications
Item Code
HSSB interface board A20B-8001-0730
® Mounting positions of
connectors, LEDs, etc.
LEDB
LEDA
LED4
LED3
LED2 JNA
LED1 F-BUS backplane
Swi connector

High—speed serial
bus setting switch

_“l\

COP7: High—speed serial bus (HSSB) interface
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e LED display
LEDB Red HSSB communication has been interrupted.
LEDA Red A RAM parity alarm occurred in the common RAM on the
board.

The common RAM is mounted on this board. The RAM
is used to exchange information between the CNC and
personal computer and is not battery—backed.

Status display of the green LEDs (] Off W: On

4321 Status
| 1 1] Immediatelyafter power—up
| ] | [ HSSB board initialization in progress
HE(H Waiting for the booting of the PC side
HEC[] CNC screen displayed on the PC
[ Activation normally terminated, normal operation in progress
[l | [ Thermal error detected by the intelligent terminal
[l | | HSSB communicationinterrupted
] ||| Parity alarm in the common RAM
i | | Communicationerror
(][ Battery alarm in the intelligent terminal
® High—speed serial bus
setting switch
Setting Description
0 Setting for maintenance.
The activation menu is displayed, and the PC can perform boot—
up and IPL.
1 Normal setting
The activation menu is not displayed.
The PC cannot perform boot—up or IPL.
2 The NC and PC start up independently of each other.
The activation menu is not displayed.
The PC cannot perform boot—up or IPL.

For details of the boot—up and IPL when the rotary switch isset to 0, see
Appendix, “Maintenance of Open CNC (Boot—Up and IPL).”
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3.4.6
CAP-Il Board

® Specifications

Item Code
CAP-Ilboard A20B-8100-0560
® Mounting positions of
connectors, LEDs, etc.
LEDC —
LEDB
LEDA '—‘J —-l_
LED2 INA
LED1 N\ F-BUS backplane
connector
Setting pin TM1
: D’/
Connector CP8B
—]
1
e LED display Status display of the red LEDs []: Off I On
CAB Status
O0m An error occurred in the local bus on this board.
| An error occurred in the local bus on this board. Alter-
natively, an error occurred on the main CPU board or
another option board.
| | The CPU is not yet started (reset state).(*1)
||| A parity alarm occurred in the SRAM.
HOH A bus error occurred in the CPU on this board.
HE] A parity alarm occurred in the DRAM.
NOTE

1 The LEDs display this pattern because the CPU is in the
reset state immediately after power—up.

2 If the LEDs display any of the patterns, the hardware may
be defective (except in the reset state at power—up).
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® Setting pin TM1 and Setting pin TM 1 and connector CP8B are provided for testing at FANUC.
connector CP8B The setting of the pin must not be changed.

® Mounting positions of
card and DIMM module

(1) DRAM module

o8 B

C____
No. Item Code Function Remarks
(1) DRAMmodule | A20B-3900-0042| System RAM 4MB
3.4.7
I/O Link—Il Board
® Specifications
Item Code
1/0 LinkIl board A20B-8100-0380
® Mounting positions of
connectors, LEDs, etc.
LEDB —
LEDA
o - 1
LED3
LED2 N o INA
LED1 = Setting pin SH1 F—BUS backplane
connector
—_

r:L

\

TBA: 1/O Link—II interface
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e LED display e Status LED display (green)
Status

LED1 Litwhen the board is released from the reset state and starts
operating.

LED2 Lit when communication starts. This LED is left on until a reset
occurs.

LED3 Lit each time transmission is performed. (Actually, this LED
appears to be lit continuously.)

LED4 Reserved

e Alarm LED display (red)

Status
LED1 Litwhen the board is released from the reset state and starts
operating.
LEDA Lit if any of the following errors is detected when data is re-
ceived. This LED goes off when normal data is received next.
- Reception buffer overflow
- Fractional bit data detection
- Overrun error detection
- CRC error detection
- Abort error detection
LEDB Lit when a parity alarm occurs in the DRAM on this board.
® Seftting pin SH1 This pin isused to set the I/O Link—I1 board as the master or slave.
3.4.8
Ethernet Board
® Specifications
Item Code
Ethernetboard A20B-8100-0450
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® Mounting positions of
connectors, LEDs, etc.

LEDB -
o [0 1
AN
LED1 N E F-BUS backplane
connector
LED5
(—
T
CD38L: Ethernet interface
e LED display e Status transition at power—up, displayed by the green LEDs
No. 4321 Ethernet board status
1 oood Power off
2 | 1 1] Initial state immediately after power—up
3 HEN[ MPU initialization completed
4 HEC[] Firmware downloadingcompleted
5 [ Control transferred to OS
6 | || OS PHASE 1
7 [l | [ OS PHASE 2
8 | ] | OS PHASE 3
9 (][ OS PHASE 4
Y 10 OO0 Start-upcompleted

If the board has normally started up, the LEDs display the pattern of
No0.10. The LEDs keep this pattern until an error occurs.
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e Status LED display when an error occurs (green)
The status LEDs aternately display the LONG and SHORT patterns.
The LONG pattern is held longer than the SHORT pattern.

Status LED display
(STATUS)

No. Ethernet board state

LONG SHORT

4321 4321

1 | [ ([ | Reset exception

2 [ (][ General machine check exception

3 | [ i | | Data Storage

4 | [ (][ Instruction Storage

5 | [ [l | [ Alignment

6 | [ m ||| Program

7 (] | ([ Floating PointUnavailable

8 (] | ([ Decrementer

9 | |mim [mCm | Trace

10 (] | [l | [ Floating Point Assist

11 | (] | (0| | Implementation Dependent Software Emulation

12 | (] | ([ Implementation Dependent Instruction TLB Miss

13 | (] | omd Implementation Dependent Data TLB Miss

14 | (] | [ | | Implementation Dependent Instruction TLB Error

15 | (] | ] ||| Implementation Dependent Data TLB Error

16 HOENE ] ||| Implementation Dependent Data Breakpoint

17 HOENE [l | | Implementation DependentInstruction Breakpoint

18 HEn [l | [ Implementation DependentPeripheral Breakpoint

19 HOENE m ||| Implementation Dependent Non Maskable Develop-
ment

20 ] Lo0m DRAM Parity Alarm

21 | [ QM | Other NMI

22 HEN[ ([ | Invalidinterrupt

NOTE
If any of the errors occurs, contact FANUC.
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e Alarm LED display (red) when an alarm occurs

State

LEDB

Litwhen a parity alarm occurs in the main memory on this board.

e Communication status LED display (red)

LED6 (RX)

Lit when data is received.

LEDA (COL)

Lit when a data collision occurs.

NOTE

LEDA (COL) is frequently lit if the traffic of Ethernet
communication is large or if the peripheral noise is large.

3.4.9
DeviceNet Board

® Specifications

Iltem Code
DeviceNetboard A20B-8100-0490
® Mounting positions of
connectors, LEDs, etc.
LED LED
MNS HEALTH
A
] aNna
F-BUS backplane
connector
Daughter board
(other manufacturer)
-
TM1

TBL: DeviceNet interface

Master/slave setting pin
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e LED display

® Master/slave setting pin

® Precautions

® Meaning of red LED

LEDA

Litwhen an error occurs on the daughter board.
If this LED is lit, replace the DeviceNet board.

® Meanings of green LEDs

321 Status
O0m This board is set as the master.
| | This board is set as the slave.

® | EDs on the daughter board

MNS

DeviceNet module/network status LED

This LED indicates whether the DeviceNet board is turned on
and whether the DeviceNet communication is normally per-
formed.

For the meanings of statuses indicated by this LED, refer to the
specifications supplied by ODVA.

HEALTH

Daughter board status LED

After the board is turned on, the LED is litin red. If the firmware
is loaded into the internal daughter board, the LED is lit in green.
This green state continues.

If the LED is not litin green, replace the DeviceNet board.

This setting pin is used to switch around the master function and slave
function of DeviceNet.

This DeviceNet board can be removed after the main CPU board is
removed. For the procedure, see “Mounting and Removing an Option

Board.”

A daughter board of a different manufacturer is mounted on the
DeviceNet board. The daughter board alone cannot be replaced.
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3.4.10
PROFIBUS Master
Board

® Specifications

® Mounting positions of
connectors, LEDs, etc.

Item Code

PROFIBUS master board A20B-8100-0470

—

LED2 _J

i

LED1
~ JNA
™ F-BUS backplane
sk connector
”
CN1: PROFIBUS interface
e |ED display e Status LED display (green)
State
LED1 Litwhen this board is released from the reset state and starts
operating.
This LED is not lit at power—up.
LED2 Lit when the communication is normally performed.

This LED is not lit at power—up.
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3.4.11
PROFIBUS Slave
Board

® Specifications

Item Code

PROFIBUS slave board A20B-8100-0440

® Mounting positions of
connectors, LEDs, etc.

LEDB _J __l_

LED3 INA
tggf F-BUS backplane
connector
CN2: PROFIBUS interface
e |ED display e Status LED display (green)
State
LED1 Litwhen this board is released from the reset state and starts
operating.

This LED is not lit at power—up.

LED2 Lit when the communication starts.

The LED is not lit at power—up. The LED is not lit also in the
following cases:

-When no parameter configuration data is received

-When illegal parameter configuration data is received

LED3 Lit when the communication is normally performed.
This LED is not lit at power—up.

LEDB Lit when a RAM parity alarm occurs on this board.
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3.4.12
FL—net Board

® Specifications

Item Code

FL—netboard A20B-8100-0530

® Mounting positions of
connectors, LEDs, etc.

HER B
COM
POK
LNK
RES JNA
ROS F-BUS backplane
LiL connector
CoL fe—o Setting pin TM1
(fixed to B)
:___\\
CD38N: FL-net interface
e LED display ® Meanings of red LEDs
HER Litwhen a parity alarm occurs in the DRAM on the FL—net
board.

The board may be defective.

CoL Lit if a data collision occurs on the line.

® Meanings of green LEDs

COM Litduring data transmission or reception.
POK Lit when the parameters are normally set.
LNK This LED indicates the link state and is lit if the board partici-
pates in the FA link.
RES Reserved. This LED is normally lit.
ROS Lit while the OS is running on the FL—net board.
LIL Lit when a hub is normally connected.
® Setting pin TM1 This setting pin is always set to position B. The setting should not be
changed.
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3.5
UNITS AND PRINTED
CIRCUIT BOARDS
3.5.1
Basic Units
Type Iltem Drawing No. Remarks
16i/160i Basic unit with 1 slot A02B-0265-B501
Basic unit with 3 slots A02B-0265-B503
18i/180i Basic unit with 1 slot A02B-0266-B501
Basic unit with 3 slots A02B-0266-B503
21i/210i Basic unit with 1 slot A02B-0267-B501
3.5.2
Printed Circuit Boards
of Control Unit
Type Item Drawing No. ID Remarks
Master PCB Main CPU board A16B-3200-0320 E8 16i
A16B-3200-0325 E9 18i
A16B-3200-0326 EA 21i
Card PCB CPU card A20B-3300-0050 01
A20B-3300-0070 09
A20B-3300-0170 11
Display control card LCD/MDI A20B-3300-0161 —
For CRT link A20B-3300-0162 —
MDI only A20B-3300-0190 —

Axis control card

Servo software

90AO0 series supported
90AS series supported

A17B-3300-0200

07 8—axes

A17B-3300-0201

06 6—axes

A20B-3300-0120

05 4—axes

A20B-3300-0121

04 2—axes

Servo software

90A7 series supported

A17B-3300-0300

06 6—axes

Display control card
(LCD unit side)

10.4” color

A20B-3300-0150

OE Graphic

9.5” monochrome

A20B-3300-0153

06 Graphic

9.5” monochrome

A20B-3300-0090

07 Character only
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Type Item Drawing No. ID Remarks
DIMM module DRAM module A20B-3900-0040 87 12M
A20B-3900-0041 86 8M
A20B-3900-0042 85 4M/2M
A20B-3900-0030 82 2M
A20B-3900-00130 A7 12M | CPU card:
A20B-3900-00131 A6 8M 2288—3300
-0170

A20B-3900-00132 A5 aM

SRAM module A20B-3900-0020 25 3M
A20B-3900-0060 04 2M
A20B-3900-0061 03 1M
A20B-3900-0052 02 512K
A20B-3900-0053 01 256K

FROM module A20B-3900-0010 47 16M
A20B-3900-0070 57
A20B-3900-0011 45 12M
A20B-3900-0071 55
A20B-3900-0012 43 8M
A20B-3900-0072 53
A20B-3900-0013 42 6M
A20B-3900-0073 52
A20B-3900-0014 41 aM
A20B-3900-0074 51
A20B-3900-0015 40 2M
A20B-3900-0075 50
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Type Item Drawing No. ID Remarks

Option PCB Sub—CPU board A16B-2203-0431 OxF1
RISC + data server board A16B-3200-0350 OxF4
OxF5
RISC board A16B-3200-0351 OxF4
Data server board A16B-3200-0352 OxF5

ATA card adapter A20B-2100-0500 — For data server
Serial communication board A20B-8100-0334 1xE1

(RB/DNC2, RS232C I/F)
Serial communication board A20B-8100-0335 2xE1
(RB/DNC2, RS422 I/F)
Serial communication boar (DNC1) A20B-8100-0336 3XE2
C board A20B-8100-0330 XXEO
HSSB interface board A20B-8001-0730 XXAA
CAP-IIl board A20B-8100-0560 xX1F
I/0 Link—Il board A20B-8100-0380 xxF9
Ethernet board A20B-8100-0450 XXE6
DeviceNet board A20B-8100-0490 XXEF
PROFIBUS master board A20B-8100-0470 xxFC
PROFIBUS slave board A20B-8100-0440 xxXE3
FL—net board A20B-8100-0530 xx59
Back panel Back panel A20B-2002-0850 — 1 slot
A20B-2002-0800 — 3 slots

Distributed I/O

Operator’s panel I/O module

A20B-2002-0470

Matrix DI supported
With MPG interface

A20B-2002-0520

General—purpose
Dl input
With MPG interface

A20B-2002-0521

General—purpose
Dl input

Without MPG inter-
face

Connector panel I/O Basic
module

A20B-2100-0150

Expansion

A20B-2100-0410

With MPG interface

A20B-2100-0411

Without MPG inter-
face

A20B-2100-0320

DO only

A20B-2100-0190

Analog input
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Type Item Drawing No. ID Remarks
Others LCD control printed circuit board A20B-8100-0410 —
Inverter A20B-2002-0500 — Color
A20B-8001-0920 —
A20B-2002-0480 — Monochrome
A20B-8001-0910 —
Ope_rator’s_ panel con- (64/32) A16B-2200-0661 — Sink output
nection unit
(96/64) A16B-2200-0660 — Sink output
(64/32) A16B-2202-0731 — Source output
(96/64) A16B—-2202-0730 — Source output

Machine operator’s panel interface unit

A16B-2201-0110

Touch panel control board

A20B-8001-0620

PCB for separate detector interface unit

A20B-2100-0270

HSSB board on the personal computer side

A20B-8001-0583

For 1 channel

A20B-8001-0581

For 1 channel (old)

A20B-8001-0582

For 2 channels

A20B-8001-0580

For 2 channels
(old)

A20B-8100-0100

Old PCB
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3.5.3
LCD/MDI Unit

Item

Drawing No.

Remarks

9.5” monochrome LCD unit

A20B-0265—-C061

9.5” monochrome LCD unit

A20B-0265—-C066

Character only

10.4” color LCD unit

A20B-0265-C071

10.4” color LCD unit

A20B-0265—-C081

With touch panel

For display link

7.2” monochrome LCD unit

A02B-0166-C251

7.2” monochrome T series A02B-0166—-C261#TR Alphabetic keys
LCD/MDI unit
A02B-0166-C261#TS Symbolic keys
M series A02B-0166—C261#R Alphabetic keys
A02B-0166-C261#S Symbolic keys
Detachable T series A02B-0166-C271#TR Alphabetic keys
7.2” monochrome .
LCD/MDI unit A02B-0166-C271#TS Symbolic keys
M series A02B-0166—C271#R Alphabetic keys
A02B-0166-C271#S Symbolic keys
Stand-alone type T series A02B-0166—-C210#TR Alphabetic keys
MDI
A02B-0166—-C210#TS Symbolic keys
M series A02B-0166—C210#R Alphabetic keys
A02B-0166-C210#S Symbolic keys
Stand-alone type MDI standard key T series A02B-0236-C125#TBR Alphabetic keys
(landscape type)
A02B-0236-C125#TBS Symbolic keys
M series A02B-0236—-C125#MBR Alphabetic keys
A02B-0236—C125#MBS Symbolic keys
Stand-alone type MDI standard key T series A02B-0236-C126#TBR Alphabetic keys
(portrait type)
A02B-0236-C126#TBS Symbolic keys
M series A02B-0236—-C126#MBR Alphabetic keys

A02B-0236-C126#MBS

Symbolic keys
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3.54
Other Units
Item Drawing No. Remarks
Se_parate detector interface | 4 basic axes A02B-0236-C203
unit
4 additional axes A02B-0236—C204
Connector panel I/O module | Basic module A03B-0815-C001
Expansion module A03B-0815—C002 With MPG interface
A03B-0815-C003 Without MPG interface
A03B-0815-C004 2A DO
A03B-0815-C005 Analog input
Distributed 1/0 machine op- | Compact type A02B-0236—C141#xx DI = 24, with MGP interface
erator’s panel
Standard type A02B-0236—C140#xx DI = 24, with MGP interface
290—mm wide A02B—-0236—C150#xx DI = 24, with MGP interface
Spindle connection adapter A13B-0180-B001
Fan unit For 1 slot A02B-0265-C101
For 2 slots A02B-C260-C021

— 340 —




B-63005EN/02 3. STAND-ALONE TYPE i SERIES HARDWARE

3.6

MOUNTING AND
REMOVING AN
OPTION BOARD

WARNING

The replacement described here should be performed by a
person fully trained in maintenance and safety. |If the
cabinet is opened to replace the option board, take extreme
care not to touch any high-voltage area (marked with A
and covered by a shock prevention cover). If the area is
uncovered, direct contact with this area will result in an
electric shock.

NOTE
Before starting the replacement, take a back—up copy of the
contents (parameters, programs, etc.) of the SRAM
memory of the CNC. The backup copy can be used in case
the contents of the SRAM memory are lost during the
replacement.

3.6.1

Mounting and
Removing the Main
CPU Board and a
Full-Size Option Board

3.6.1.1 (1) Remove cables other than the battery cable. (The battery cable is
Removing the board connected only to the main CPU board.)

(2)Hold handles A and B.

(3) Pushing down the hook of handle A and pushing up the hook of handle
B, pull out the printed circuit board.

NOTE

1 The battery is mounted on the face place of the main CPU
board. The battery is pulled out together with the main CPU
board.

2 The main CPU board or a full-size option board can be
removed without removing mini—slot option boards. (If a
cable connected to a mini—slot option board obstructs the
removal, the cable must be removed.)
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3.6.1.2 (1) Holding handles A and B, insert the board into the cabinet until the
connector on the back panel is connected.

Mounting the board
(2) Connect the removed cables to correct positions.

» Handle A
[e) — With a hook on
[ the top side
O 0000
100
DUﬂl
0 I T
= =
j i
D Handle B
=5 With a hook on
/;? the bottom side
=g B[
@) @)
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3.6.2

Mounting and
Removing a Mini—Slot
Option Board (Except
DeviceNet Board)

3.6.2.1
Removing the board

(1))Remove cables connected to the target mini—slot option board.
Remove other cablesthat would obstruct the removal of the mini—slot
option board.

(2)Hold handles C and D.

(3) Pushing the latch of handle C to the right, pull out the printed circuit
board.

NOTE
The mini—slot option board can be removed without
removing the main CPU option board or full-size option
board.

3.6.2.2
Mounting the board

(1) Holding handles C and D, insert the board into the cabinet until the
connector on the back panel is connected.

(2) Connect the removed cables to correct positions.

Handle C
With a hook on
the left side

Handle D
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3.6.3

Mounting and
Removing the
DeviceNet Board

3.6.3.1
Removing the board

(1) Remove the terminal block from the connector on the DeviceNet
board. Theterminal block can be pulled out after the screws on both
sides are loosened. The terminal block can be removed with cables
connected.

Screw

(2) Remove the main CPU board. The main CPU board can be removed
after the terminal block of the DeviceNet connector is removed.

(3)Hold handles C and D of the DeviceNet board. Pushing the latch of
handle C to the right, pull out the board.

NOTE
The DeviceNet board can be removed after the main CPU
board is removed. If an attempt is made to pull out the
DeviceNet board without removing the main CPU board, the
printed board may be damaged.

3.6.3.2
Mounting the board

(1) Before mounting the DeviceNet board, remove the main CPU board.

NOTE
The DeviceNet board can be mounted after the main CPU
board is removed. If an attempt is made to mount the
DeviceNet board without removing the main CPU board, the
printed circuit may be damaged.

(2) Remove the terminal block from the connector on the DeviceNet
board. (Seethe removal procedure described above.)

(3) Mount the DeviceNet board in the cabinet without the main CPU
board. Holding handlesC and D, insert the board into the cabinet until
the connector on the back panel is connected.

(4) After mounting the DeviceNet board, mount the main CPU board.

(5) Mount the terminal block removed in (2) to the connector. Securely
tighten the screws.
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Handle C
With a hook on the
left side

Handle D
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3.7

MOUNTING AND
REMOVING THE
BACK PANEL

WARNING

The replacement described here should be performed by a
person fully trained in maintenance and safety. If the
cabinet is opened to replace the back panel, take extreme
care not to touch any high—voltage area (marked with A
and covered by a shock prevention cover). If the area is
uncovered, direct contact with this area will result in an
electric shock.

NOTE
Before starting the replacement, take a back—up copy of the
contents (parameters, programs, etc.) of the SRAM
memory of the CNC. The backup copy can be used in case
the contents of the SRAM memory are lost during the
replacement.

3.7.1
Removing the Panel

(1) Remove the main CPU board and al option boards, following the
steps described in Section 3.6.

(2) Remove the connector of the fan connected to the back panel.

(3)Push down the latch securing the back panel until the latch is
disengaged.

(4) Pull down and detach the back panel to the rear.

3.7.2
Mounting the Back
Panel

(2) Aligning the positioning hole of the back panel with the positioning
pin, fit the back panel on from the rear.

(2) Pull up the back panel until the latch is engaged.

(3) Connect the fan connector to the back panel.

(4)Mount the main CPU board and option boards, following the steps
described in Section 3.6.
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Fan
J connector
A
' Latch

7N

2

io* 4

/v
>

Back panel ‘“\\ //

Back panel

X_
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3.8

REPLACING THE
FUSE OF THE
CONTROL UNIT

WARNING

Before starting the replacement of a fuse, remove the cause
of the fuse burn—out.

Accordingly, the replacement should be performed by a
person fully trained in maintenance and safety. |If the
cabinet is opened to replace the fuse, take extreme care not
to touch any high—voltage area (marked with and
covered by a shock prevention cover). If the area is
uncovered, direct contact with this area will result in an
electric shock.

® Mounting position of the The fuse of the control unit is mounted on the main CPU board.
fuse of the control unit

T —

CPU card

CP1, CP2

Display control card \

Fuse

—O0O00

Main CPU board
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e Ordering information of
the fuse

Ordering information Rating Individual information

A02B-0265-K100 7.5A A60L-0001-0046#7.5
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3.9

REPLACING THE
BATTERY

® Replacing the battery If alithium battery is used, have A02B—0200-K102 (FANUC internal
code: A98L-0031-0012) handy.
(1) Turn the CNC on. About 30 seconds later, turn the CNC off.

(2) Remove the battery from the top area of the CNC unit.

Disconnect the connector first. Then, remove the battery from the
battery case.

Thebattery caseisprovided inthetop areaof theface plateof themain
CPU board.

(3) Replace the battery, then connect the connector.

Battery case

MAIN

Lithium battery
A02B—0200-K102

Connector 1

WARNING

The incorrect mounting of the battery may cause an
explosion. Avoid using any battery other than the one
specified here (A02B-0200-K102).
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When using commercial
D-size alkaline dry cells

® General method

NOTE
Complete steps (1) to (3) within 30 minutes.
If the battery is left removed for a long time, the memory
would lose the contents.
If there is a danger that the replacement cannot be
completed within 30 minutes, save the whole contents of the
CMOS memory to a memory card. The contents of the
memory can be easily restored with the memory card in
case the memory loses the contents.

Discard the dead battery, observing appropriate municipal rules and
regulations. When discarding the battery, insulatetheterminal with atape
so that no short—circuit would occur.

Usethe connector connected to thelithium battery for an external battery.
Following thebattery replacement proceduredescribed above, replacethe
standard lithium battery with an external battery in a battery case
(A02B-0236-C281).

AN

If

L
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® Replacing the battery

NOTE

1 Place the battery case in such a position that the battery can
be replaced even while the control unit is active.

2 The connector of the battery cable uses a simple lock
system. Fix the cable within an area of 50 cm from the
connector, removing tension on the cable. This is required
to prevent the connector from coming off because of the
weight of the cable or tension on the cable.

(1) Have commercial D—size alkaline dry cells handy.
(2) Turn the CNC on.
(3) Remove the lid from the battery case.

(4) Replace the old dry cells with new ones. Mount the dry cellsin a
correct orientation.

(5) Replace the lid on the battery case.

NOTE
In the power—off state, the battery should be replaced as in
the case of the lithium battery, which is descried above.

Connection terminal
on the back

2 dry cells

0O Lid

4 mounting holes @
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3.10
REPLACING A FAN
UNIT

e Ordering information of
fan units

® Replacing a fan unit

WARNING
If the cabinet is opened to replace a fan unit, take extreme
care not to touch any high-voltage area (marked with A
and covered by a shock prevention cover). If the area is
uncovered, direct contact with this area will result in an
electric shock.

Ordering information Quantity
For 1-slot cabinet A02B-0265-C101 1
For 2—slot cabinet A02B-0260-C021 1

(1) Before starting the replacement of a fan unit, turn the CNC off.

(2) Pull the fan unit to be replaced.

(3) Lift the pulled fan unit until the fan unit is detached from the cabinet.
(4) Place a new fan unit on the cabinet.

(5) Push the new unit asfar asit goes. When aclick is heard, the unit is
connected to the fan connector.

Fan unit

/

), 4 ] H @]
\ 4 /
), (5 /

Cabinet

— 353 —



3. STAND-ALONE TYPE i SERIES HARDWARE B_63005EN/02

3.11

REPLACING THE WARNING

FUSE OF THE LCD Before starting the replacement of the fuse, remove the
UNIT cause of the fuse burn—out.

Accordingly, the replacement should be performed by a
person fully trained in maintenance and safety. If the
cabinet is opened to replace the fuse, take extreme care not
to touch any high-voltage area (marked with A\ and
covered by a shock prevention cover). If the area is
uncovered, direct contact with this area will result in an
electric shock.

® Mounting position of the
fuse

L

:| LCD unit (rear face)

Uﬂﬂ

® [nformation of the fuse
Ordering information: A02B-0265-K101
Rating: 2.0 A
Individual information: A60L-0001-0290#L.M20C
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3.12
REPLACING THE
LCD BACKLIGHT WARNING

The replacement described here should be performed by a
person fully trained in maintenance and safety. If the
cabinet is opened to replace the unit, take extreme care not
to touch any high—voltage area (marked with A and
covered by a shock prevention cover). If the area is
uncovered, direct contact with this area will result in an
electric shock.

e Ordering information of
the backlight

Backlight Ordering information | Individual information
For9.5” LCD A02B-0236-K114 A61L-0001-0154#BL
For high—intensity 10.4” LCD | A02B—0236-K116 A61L-0001-0168#BL
® Replacing the backlight (1) Remove soft key cable connector CK2, then remove the escutcheon

from the LCD unit.
If theunit hasatouch panel, removetouch panel signal cableconnector

CN1 aswell.
Escutcheon
& /
gl ] /°
/5 I 4
f
4 W
4 A
A rd i /p
74 L Soft key cable
/o/ o D CK2

(2) Disconnect inverter cable connector CP1 and video signal cable
connector CN8, then remove the LCD panel from the unit.
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P

CP1 ﬁ// LCD panel /./ CN8
e

S

r

./"/l | [ 4
4 5 | A

(3)-1 For high-intensity 10.4” color LCD
Press the small button to disengage the latch, pull out the case
containing the backlight, then replace the backlight, as illustrated
below.

Connector )
Button opening
—

O/ ’

B n
utto Back of the LCD panel

\ Bacflight
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(3)-2 For 9.5” monochrome LCD

Connector [ |
Metal catch e d ]
Back of the \‘
LCD panel ]
Backlight ]

(4) After replacing the backlight, assemble the unit, reversing the
disassembly procedure of steps (1) to (3).
During the assembly, take care to keep dust out.
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3.13
HEAT GENERATION
OF THE UNITS
Unit genl-tle?:;[ion Remarks
Control unit 1-slotcabinet 35W (*1)
3-slotcabinet 46W
Option board HSSB board 4w
Sub-CPU board 14W
PMC C board W
Serialcommunication W
board
CAP-ll board 10w
RISC board ow
Data server board 6.3W Including 0.3 W of the
ATA card(*2)
RISC + data server 15.3W Including 0.3 W of the
board ATA card(*2)
1/0 Link Il board ow
Ethernetboard 6W
DeviceNetinterface aw
board
PROFIBUS board oW
FL—netboard W

NOTE

1 The values of the main CPU board and MDI unit are
included. The values of option boards are not included.

2 The heat generation of the ATA flash card may be different
if a large—capacity card is used or if the card specifications
are changed.
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Heat

Unit generation Remarks
MDI unit ow
Operator’s panel I/O module 12w (*1)
Connector panel I/O module (ba- 8W (*1)
sic)
Connector panel I/O module (ex- 5W (*1)
pansion)
Separate detector interface unit ow Unit with 4 basic axes only
Separate detector interface unit 14W 4 basic axes + 4 additional

axes(*2)

NOTE

1 The values are taken when 50% of the module inputs are

turned on.

2 The heat generated in the separate detector is not included.
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MATTERS COMMON TO BOTH LCD-MOUNTED TYPE
AND STAND-ALONE TYPE i SERIES (HARDWARE)

This chapter describes the hardware common to the LCD—mounted type
i series and stand—alonetypei series.

4.1 MOUNTING AND DEMOUNTING CARD PCBS . 361
4.2 MOUNTING AND DEMOUNTING

DIMM MODULES ......... ... .. ... oot 364
4.3 MAINTENANCE OF HEAT EXCHANGER OF

HEATPIPETYPE ... ... ... 366
44 LIQUID CRYSTAL DISPLAY (LCD) ........... 370
45 DISTRIBUTED I/OSETTING ................. 373
4.6 REPLACING FUSESON VARIOUSUNITS...... 376
4.7 ENVIRONMENTAL CONDITIONS

OUTSIDECABINET ... 381
4.8 COUNTERMEASURES AGAINST NOISE ...... 382
49 NOTESONUSINGTHEMDIUNIT ............ 392
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4.1

MOUNTING AND
DEMOUNTING CARD
PCBS

WARNING

Only those personnel who have received approved safety
and maintenance training may perform this replacement
work.

When opening the cabinet and replacing a card PCB, be
careful not to touch the high—voltage circuits (markedAand
fitted with an insulating cover). Touching the uncovered
high—voltage circuits presents an extremely dangerous
electric shock hazard.

CAUTION
Before starting replacement work, back up the contents
(such as parameters and programs) of the SRAM memory
of the CNC. Otherwise, the contents of the SRAM memory
may be lost during replacement work.
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B—63005EN/02

41.1

Demounting a Card
PCB

1) Pull outwardtheclaw of each of thefour spacersusedto securethecard
PCB, then release each latch. (See Fig. a)

2) Extract the card PCB upward. (See Fig. b.)

Fig.a Spacer —»

Connector

Fig. b Spacer —p@h \I @

Connector
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4.1.2 1) Check that the claw of each of thefour spacersislatched outward, then
Mounting a Card PCB insert the card PCB into the connector. (See Fig. c.)
2) Push the claw of each spacer downward to secure the card PCB. (See
Fig. d.)

AN
Fig.c Spacer —b@h ID

Connector

Fig.d Spacer —»

Connector
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4.2

MOUNTING AND
DEMOUNTING DIMM WARNING

Only those personnel who have received approved safety
MODULES and maintenance training may perform this replacement
work.

When opening the cabinet and replacing a module, be
careful not to touch the high—voltage circuits (markedAand
fitted with an insulating cover). Touching the uncovered
high—voltage circuits presents an extremely dangerous
electric shock hazard.

CAUTION
Before starting replacement work, back up the contents
(such as parameters and programs) of the SRAM memory
of the CNC. Otherwise, the contents of the SRAM memory
may be lost during replacement work.
Before replacing an SRAM module, be sure to back up the
contents of the SRAM module.
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4.2.1
Demounting a DIMM
Module

1) Open the claw of the socket outward. (See Fig. a)
2) Extract the module slantly upward. (See Fig. b.)

4.2.2
Mounting a DIMM
Module

1) Insert the module slantly into the module socket, with side B facing
upward. (SeeFig. b.)

2) Push the module downward until it islocked. (SeeFig. c.)

Fig. a

Fig. b

Fig. ¢
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4.3

MAINTENANCE OF
HEAT EXCHANGER
OF HEAT PIPE TYPE

The performance of the heat exchanger degrades due to a buildup of dirt.
Clean the heat exchanger periodically. The cleaning interval dependson
theinstallation environment. So, clean the heat exchanger at appropriate
intervals according to the level of dirt built up.

WARNING

High voltage is applied to the heat exchanger of heat pipe
type. Before maintaining the heat exchanger of heat pipe
type, always turn off the power to the CNC.

When opening the cabinet and replacing a heat exchanger
of heat pipe type, be careful not to touch the high—voltage
circuits (marked A\ and fitted with an insulating cover).
Touching the uncovered high—voltage circuits presents an
extremely dangerous electric shock hazard.
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Cleaning and replacing
the air filter

Procedure for cleaning and replacing the air filter

1 Before cleaning and replacing the air filter, turn off the fan power
supply.

2 Removethefilter cover, then demount the filter.

When removing the cover, press the claw placed in
the groove on both sides inward with a screwdriver.

3 Blow air against both sides of the filter to remove dust.

2R

4 Whenthefilter isdirty extremely, wash it with asolution of water and
neutral detergent, and rinse it with fresh water, then alow it dry
naturally.

Alternatively, replaceit withanew filter (useonly the specifiedfilter).

5 Setthecleaned or new filter. Next, align the claws with the grooves,
then press them to reinstall the cover. Check that the cover is not
removed when it is pulled toward you.
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Cleaning the heat
exchanger

Procedure for cleaning the heat exchanger

1 Before cleaning the heat exchanger, turn off the fan power supply.

2 Demount the external fan unit from the main body of the heat
exchanger.

Main body of the

heat exchanger
\ o
Fan power cable
(Unplug the connector.)

’ External fan unit

o
o

=

\

Mounting screw B (1 piece) <o Mounting screw A (2 pieces)

Ground wire (The ground wire can be disconnected by
removing the fan mounting screws.)

Remove the two mounting screws (A) used for mounting the external fan unit, then
demount the unit by sliding it downward. Next, disconnect the fan power cable and
ground wire. Remove mounting screw (B).

® Cleaning the fan unit

Procedure for cleaning the fan unit

1 Removeany buildup of dust, dirt, and mist from thefan motor and fan
mounting case with adry waste cloth. If dirt such as mist cannot be
removed easily, use awaste cloth moistened with a solution of water
and neutral detergent after squeezing it softly. Inthiscase, be careful
not to alow a solution of water and neutral detergent to enter the
electric circuitry such as the rotor of the fan motor.
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e Cleaning the fan of the
heat exchanger

Procedure for cleaning the fan of the heat exchanger

1 Demount the heat exchanger from the unit, then remove dust and mist
from the fan by blowing air or by using a dry waste cloth or brush.

When the fan is dirty extremely

1 Detachtheinternal fan unit, terminal block, and cablesfromthemain
body.

Main body

Terminal block, cables

2 Clean the fan by using a brush and a solution of water and neutral
detergent. At thistime, be careful not to bend avane.

3 After cleaning, dry the heat exchanger and fan unit sufficiently.

® Reassembly

Procedure for reassembly after cleaning

After cleaning the fan unit and heat exchanger, follow the steps below.
1 Reinstall the terminal block and cables at the original locations.

2 Reinstal the fan unit at the original location. At thistime, reconnect
the fan power cable and ground wire correctly.

— 369 —



4. MATTERS COMMON TO BOTH LCD-MOUNTED TYPE
AND STAND-ALONE TYPE i SERIES (HARDWARE) B-63005EN/02

4.4
LIQUID CRYSTAL
DISPLAY (LCD)

Brightness of the
monochrome LCD

LCD with a touch panel

Protection sheet of the
touch panel

When the ambient temperature is low, the brightness of the LCD
decreases. (The LCD screen is dark particularly immediately after the
power isturned on.) This phenomenon is not afailure but is a property
specific to the LCD. When the ambient temperature increases, the LCD
screen becomesbrighter. Themonochrome L CD hasabrightness control
function. For the method of adjustment, see Section 1.17.

Thetouch panel isoperated by directly touching the LCD screen. For this
operation, be sure to use a FANUC—supplied pen (A02B-0236-K111)
dedicated to the touch panel. If asharp—pointed penisused, for example,
to touch the LCD screen, the LCD surface may be flawed or damaged.
Moreover, do not touch the LCD screen directly with afinger. Otherwise,
the operability of the LCD may deteriorate, and the LCD screen may get
dirty.

The LCD with atouch panel has a protection sheet attached on the front
to protect the thin film of the touch panel and LCD. On the protection
sheet, a protection film is attached to protect against flaws that may be
caused by friction during transportation. After integrating the CNC with
the machine, peel off the protection film as shown below. The protection
film is not transparent, so that the display screen is less visible if the
protection film is not removed.

Protection film

When replacing the protection sheet with a new one, use the procedure

below.

® Remove the old protection sheet from the front of the LCD screen.
Wipe off any moisture and oil on the front of the LCD screen.

® Pedl off the white protection sheet attached to the back side (whichis
adhered to the LCD screen) of a new protection sheet.
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® \When the white protection sheet isremoved, the new protection sheet
is adhesive on its periphery. Attach the new protection sheet to the
front of the LCD screen. At thistime, be careful not to allow dust and
dirt between the protection sheet and the LCD screen.

® Peel off the protection film attached to thefront of the protection sheet.
The ordering information of a protection sheet for replacement is as
follows:

For the 10.4” LCD: A02B—0236-K 110
For the 12.1” LCD: A02B—0236-K118

Old protection sheet

/

7
—— ———

White protection sheet on the back side of a new protection sheet

Touch panel

compensation

e Condition that requires Touch panel compensation is required:
compensation 1 When the LCD unit is replaced

2 When the touch panel is replaced
3 When the touch panel control printed circuit board is replaced
4 Memory isall cleared.
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® Parameter setting
#7 #6 #5 #4 #3 #2 #1 #0
318 ] | | | orPet | | | | | |

[Datatype] Bit
#5 (DTPCL) The compensation function for the touch panel on the display is:
0: Disabled
1: Enabled
® Method of compensation 1 Sethit5(DTPCL) of parameter No. 3113 to 1.
2 Pressfunction key <SYSTEM>.
3

Pressing the continuous menu key several timesdisplayssoft key [TP

CAL].
4 Pressing soft key [TP CAL] displays the touch panel compensation
screen.
+ + +

CALIBRATION OF TOUCH PANEL

PLEASE PUSH CALIBRATED POINTS.

IF CALIBRATION IS ENDED, PLEASE PUSH <INPUT> KEY.
IF CALIBRATION IS CANCELED, PLEASE PUSH <CAN> KEY.
IF OPERATION IS ENDED, PLEASE PUSH FUNCTION KEY.

- — -

-+ + +

5 Pressthe nine compensation points (marked with +) with touch panel
pen. You may press the nine points in any order. When you press a
+ mark correctly, the + mark blinks. When you press a + point
incorrectly, the message “CALIBRATED POINT DOES NOT
MATCH, PLEASE PUSH AGAIN.” appears.

6 After pressing al of the nine compensation points, press the
<INPUT> key to terminate compensation. To cancel compensation
or start all over again, press the <CAN> key.

7 Upon normal termination, the message “CALIBRATION WAS
ENDED.” appears.

8 Pressing the function key exits from the touch panel compensation
screen, and terminates or stops compensation operation.

9 Upon termination of compensation operation, set bit 5 (DTPCL) of
parameter No. 3113 to 0.
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4.5 By changing the setting (rotary switch) on an expansion module, a
connection can be made to skip an expansion module or expansion
DISTRIBUTED I/O P P P
modules as shown bel ow.
SETTING
— o~ ™ i o~ ™ — ~N ™
Q i) Q9 Q9 o Q Q <@ Q o <@ <@
=] > =} =} = =} =} =} = > =} =]
o ° o o o ° o° o o ° o o
el el gl 8 gl e 812 gli8ligi|g
Q Q o o o Q o o Q RS .- o
@ D @ @ ali D @ @9
S 2 | &) & S|)& 8 | & S8 8|8
When expansion module 1 is When expansion module 2 is When expansion modules 1 and
skipped skipped 2 are skipped

Method of setting (control and setting method)

A control (rotary switch) isprovided on thelocation shown bel ow of each
expansion module. When changing the setting, turn the rotary switch
with a flat—blade screwdriver with atip diameter of about 2.5 mm.

Each setting position of the rotary switch has the meaning as indicated

bel ow.
Setting Indication Meaning of setting
position
0 0 Standard setting. The rotary switch is set to this
position at the time of shipment from FANUC.
1 - Set the rotary switch of an expansion module to this
position when the one preceding expansion module
is skipped.
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Setting Indication Meaning of setting
position
2 2 Set the rotary switch of an expansion module to this

position when the two preceding expansion mod-
ules are skipped.

3 - Setting prohibited
4~F 4,—,6,—, 4, 8, or C has the effect of 0.
8,— A —, 5, 9, or D has the effect of 1.
C,— E, — 6, A, or E has the effect of 2.
7, B, or F has the effect of 3.

Examples of setting

(When expansion module 1 is skipped)
Set the rotary switch of expansion module 2
i to setting position = 1. Do not change the
° :', g 2 setting (setting position = 0) of expansion
E = = = module 3.
° ° o o
o o o o
IS £ € 1S
L 5] o o
[4) % )
o
o al) &
(When expansion module 1 and expansion
module 2 are skipped)
Set the rotary switch of expansion module 3
DA Y ™ to setting position = 2.
Q L2l Q
=] =} =S| >
g8 8|3
€ E i E 1S
o Q o o
Sl 3| %2 |2
o o o o
(When expansion module 2 is skipped)
Set the rotary switch of expansion module 3
! to setting position = 1. Do not change the
N ™ setting (setting position = 0) of expansion
@ i@ @ module 1.
=] i 3 ]
o ] ke
] e} ]
IS i € 1S
2 Pod e
k4 2] 7]
o S| a

This function was not available initially, but was recently added. This
function became avail able, depending on the type of module, asindicated

below.
Expansion module B (DI/DO = | A03B—0815-C003 | Available starting with shipment
24/16, without a manual pulse in June 1998 and later

generatorinterface)

Expansion module C (DO = 16, | AO3B—0815-C004 | Available starting with shipment
24A output) in August 1998 and later

Expansion module D (analog A03B-0815-C005 | Available starting with shipment
input) in August 1998 and later
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NOTE
To expansion module A (DI/DO =24/16, with a manual pulse
generator interface) (AO3B—0815—C002), a rotary switch is
added as the other modules are modified. However,
expansion module A is always installed at the location of
expansion module 1, so that the setting of expansion
module A need not be changed.
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4.6
REPLACING FUSES
ON VARIOUS UNITS

WARNING
Before replacement of a blown fuse, the cause of the blown
fuse must be corrected. So, fuse replacement work must be
done only by a person who is trained in the related
maintenance and safety requirements. When opening the
cabinet and replacing a fuse inside, be careful not to touch
the high—voltage circuits (marked with A\ and fitted with an
insulating cover). Touching the uncovered high—voltage
circuits presents an extremely dangerous electric shock
hazard.

For the specification of the fuse of each unit, seethelist of consumables
in Appendix B.
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® Fuse mounting location
on the connector panel

I/O modules
Fuse
w \(\\
\\\\ e
—== \\\
-
A\
N
/
*%‘?"
S
I
[/
o
Expansion module 3
' Expansion module 2
Expansion module 1
Basic module
Cable for the I/O Link (A03B-0815-C001)

Cable for a manual pulse generator

NOTE
No fuse is provided on the expansion modules. A fuse is
provided on the basic module only.
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® Fuse mounting location
on the operator’s panel
I/O modules

1/0 connector

/]

JD1B

JA3

Fuse
Power supply connector

This drawing is for A20B—2002-0470, A20B-2002—0520, and
A20B-2002-0521.

® Fuse mounting location
on the operator’s panel
connection units

£ 4—$5MM CcP1
S 1< / / 336mm . 50mm 19
MM
. — L s, .
_A_ _@ % D/ JDlB_EE__&I' o 3.2A FUSE @ 1
= IDIAET v 1
0 CP61
' 5A FUSE i 35| ' |
gl € L 155 q
gl € £ [« >
<| O
ol N e
| - 'O\O
~ CM4 1 |
- CMB4 CM3 CM2 cM1
oy Y horm CMB3 CM52 CM51 . Y
®| v9-—=——"=-4 MR50RM -4 MR50RM -4 MR50RM }—|-®- I
v I®P]51e T 20 L MREORM Jopt MROORM i MRSORM J25© = )
Y | ! ! !
31.05mm, 46.99mm>|< 88.9mm =|= 88.9mm =|<66.16mm=
7MM= < 322mm > Approx.
100mm

This drawing is for A20B—2200-0660, A20-2200-661, A16B—2202-0730, and A16B—2202-0731.
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® Fuse mounting locations
on the machine
operator’s panel
interface unit

. 3
Bk :
[
]2
D
[
N~
-
=
®)
CM16 CM15 < a
— 3| |8
lar] lar]

FU1: Fuse for +24V (for protection of general-purpose DO and the power supply of this printed circuit board)
FU2: Fuse for +5V (for protection of the IC power supply and manual pulse generator)
FU3: Fuse for +5E (for protection of general—purpose Dl)

This drawing is for A16B-2201-0110.

NOTE
FU2 is not mounted with Edition O5A and later.

® Fuse mounting location
on the distributed 1/10

machine operator’s
Power

panels Fuse connector

JA3
JD1A
JD1B

This drawing is for AO2B—0236—-C140 and A02B—-0236—-C141.
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B—63005EN/02

® Fuse mounting location
on the separate detector
interface unit

Power

d

connector/}I

Fuse

This drawing is for AO2B-0236—C203

Optical
connector
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4.7

ENVIRONMENTAL
CONDITIONS
OUTSIDE CABINET

The control units and various peripheral units supplied from FANUC are
designed assuming that those units are accommodated in enclosed
cabinets. The cabinets mentioned here include:

Cabinet that is manufactured by a machine tool builder to house
control units and peripheral units

® Operation pendant that is manufactured by a machine tool builder to
house control units and an operator’s panel

® Similar products

The table below indicates the environment conditions for installing
control units in these cabinets.

Condition Display Display Display LCD-
LCD- stand— mounted type
mounted alone type control unit
type control | control unit with the per-
unit and dis- sonal computer
play unit (ex- function and
cluding units data server
with a data function
server)
Ambient Operating 0°C to 58°C 0°C to 55°C 5°Cto 53°C
temperature
of units Storage and —20°C to 60°C
transportation
Changein 1.1 degrees C/minute max. 0.3 degrees C/
temperature minute max.
Humidity Normal Relative humidity: 75% or less Relative humidity:
No condensation 10% to 75%
No condensation
Shortterm Relative humidity: 95% or less Relative humidity:
(notexceeding | Nocondensation 10% to 90%
1 month) No condensation
Vibration Operating 0.5Gorless
Non—operating 1.0Gorless
Heightabove | Operating ~1000m ~1000m
sealevel
Non—operating ~12000m ~12000m
Atmosphere Normal machine plantenvironment
(When a control unit is used in an environment where
the control unit is exposed to a high level of dust and a
high concentration of coolants an organic solutions, a
separate study is required.)
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4.8
COUNTERMEA-
SURES AGAINST
NOISE

The CNC is becoming increasingly smaller as the surface mount
technology and custom LS| technology advance.

In many cases, as the CNC becomes more compact, the mounting
locations of its constituent units become closer to a hoise source in the
power magnetics cabinet.

In general, noise is generated by electrostatic coupling, electromagnetic
induction, or a grounding loop, and is induced into the CNC.

The CNC incorporates sufficient countermeasures against external noise.
However, it is difficult to measure the level and frequency of noise
guantitatively, and many unknown factors are involved. So, to improve
the operation stability of a CNC machine tool system, noise generation
must be minimized, and the induction of generated noise into the CNC
must be suppressed.

For design of equipment including apower magnetics cabinet, take these
countermeasures on the machine side against noise into consideration.

4.8.1
Separation of Signal
Lines

The cables used with a CNC machine tool are classified as indicated
below. Handle the cables of each group according to the descriptionsin
the “Action” column.

Group Signal Action
Primary side AC power line Bind the cables of this group sep-
arately from the cables of groups
Secondary side AC power line B and C(*1), or electromagneti-

cally shield the cables of this
AC/DC power lines (including servo motor | group from the cables of groups

A and spindle motor power lines) Band C(*2). Accordingtothede-
scriptions of noise suppressors
AC/DC solenoid in Section 3.6.4, attach a spark
killer or diode to the solenoid and
AC/DC relay relay.
DC solenoid (24 VDC) Attachadiode to the DC solenoid
and relay.

Bindthe cables of this group sep-

DC relay (24 VDC) arately from the cables of group

A, or electromagnetically shield

B DI-DO cable between I/O unit power mag- | the cables of this group from the
netics cabinets cables of group A.

Separatethe cables of this group
from the cables of group C as far
DI-DO cable between I/0 unit machines as possible. Shielding is recom-
mended.

CNC-I/O unit cable Bindthe cables of this group sep-
arately from the cables of group
A, or electromagnetically shield
the cables of this group from the
CNC-spindle amplifier cable cables of group A.
Separatethe cables of this group
from the cables of group B as far
Manual pulse generator cable as possible.

Shielding according to Section
CNC-MDI cable(*3)

3.6.5is required.
RS—232C and RS—422 cables

Cables for position loopback and velocity
loopback

Position coder cable

Battery cable

Other cables whose shielding is specified
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NOTE

1 Separate binding is to separate the bound cables of one
group at least 10 cm from the bound cables of another
group.

2 Electromagnetic shielding is to shield the bound cables of
one group from the bound cables of another group with a
grounded metal (iron) plate.

3 If the CNC-MDI cable is not longer than 30 cm, shielding is
not required.

Operator's panel cabinet

Power magnetics cabinet

24avoc| || spindie| || servo IIo ;| ene
power amplifie amplifie unit .| control
supply | unit
Tomotor, | : | 117 DT
etc. : ! ! l gf Mj
(‘ ........ N \ ....................................................................
[ Cables of group A l Cables of groups B and C

Cross—sectional view of the duct

&

Group A T GroupsBand C

Shield
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4.8.2
Grounding

With a CNC machine tool, three ground systems are used.

(1) Signa ground system (SG)
Signal ground (SG) providesareference voltage (0 V) for theelectric
signal system.

(2) Frame ground system (FG)
Thepurposesof frameground (FG) areto ensure safety and to provide
shielding from external and internal noises. Specifically, the frames
of equipment, unit cases, panels, inter—unit interface cables, and so
forth are shielded.

(3) Protective earth (PE)
The protective earth (PE) is designed so that the protective grounds
provided between the units are connected to ground at one point from
a system point of view.
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Display LCD—mounted type i series CNC

Pendantbox
Distributed o.amplifier
110
CNC
AC power Frame o—0
supply
24V power Operator's
supply panel
ACinput @ Frame Py T
PE (Cabinet earth plate) ?—+ Machine cabinet
Display stand—alone type i series CNC Pendantbox
Distributed o.amplifier CNC
110
Display unit
d Frame o—
AC power AC power
supply supply
24V power Operator's
supply panel
ACinput @ Frame .-—T
PE (Cabinet earth plate) $—+ Machine cabinet

@————— @ Connectionline for grounding

@emmmm—————  Connection line for protective earth (PE)

Notes on ground system

wiring

® The grounding resistance of the protective earth (PE) must be 100
ohms or less (class-D grounding).

® The connection cable for the protective earth (PE) needs to have a
cross—sectional area sufficient for flowing an accidental current that
flows to the protective earth (PE) when an accident such as a short
circuit occurs. (In general, a cross—sectional area equal to or greater
than that of the AC power lineisrequired.)

® As a connection cable for the protective earth (PE), use a cable
integrated with an AC power line so that power is not fed when the
ground wire is disconnected.
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4.8.3
Signal Ground (SG)
Connection of Control

Unit
o o
O O
2l A: —
=] I = H
p—
AllEAE
i ] 1
5 ca| el i B e _ g - -
1) o
M4 stud L/
Ground cable /
Wire of 2mm?2 or more L

Connect the 0 V line inside the control unit to the ground plate of the
cabinet through the signal ground terminal (shown above).

For the ground terminal locations of other units, see the externa unit
views in the appendix.
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Display stand—alone type control unit

For a one-slot rack

Ho

[H(]
oo
oo

O

dias

o |
—
—

= = =
[ [ [
E Ground terminal \ E
for signals
Ground terminal for signals M4 (Screw hole) %
= =
(. , (.
(Faston terminal)
o |\ o

For a three—slot rack

o
o

]

]
O
2 [

daa9as

=]
o |
—
—

M3 (Screw hole)

<4— Groundwire ——> |

2 mm2 or more
Ground plate

JooO

@ D D D D D D D 6 of the cabinet

2
T-

Connect the OV line of the electronic circuitry in the control unit to the
ground plate of the cabinet via the ground terminal for signals.

Notethat the method of ground connection varies, depending on whether
optional dots are provided.

Use a Faston terminal of the FANUC specification A02B—-0166-K330.
See Appendix A.
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4.8.4
Noise Suppressor

Notes on spark killer
selection

With apower magnetics cabinet, components such asan AC/DC solenoid
and AC/DC relay are used. When turned on and off, these components
generate a high—energy pulse voltage due to coil inductance.

Such apulsevoltageisinduced into cables, for example, and caninterfere
with electric circuitry.

Select a CR-type spark killer (for use with AC circuitry) (A varistor
has a function for clamping the peak voltage of a pulse voltage, but
cannot suppress a spike-like voltage. For this reason, the use of a
CR-type spark killer is recommended.)

® As the CR values of a spark killer, use the following with the
steady—state coil current (I (A)) and DC resistance used asreferences:

1) Resistance (R): Coil DC resistance

2 2
2) Electrostatic capacitance (C): ! to ! (uF)
10 20

I: Coil steady—state current (A)

R C
Equivalent circuit of spark killer——A\ A A — ——

Spark killer
AC relay

i O—1

I ] |
| I | I

4
Spark killer

Motor

| Install a spark killer near a motor, relay, and coil. |

NOTE
Use a CR-type noise suppressor. A varistor has a function
for clamping the peak voltage of a pulse voltage, but cannot
suppress a spike—like voltage.

Diode (used for DC circuitry)

+ As a guideline, select a diode which has

Diode !
| 2 breakdown voltage about two times
D greater than an applied voltage, and al-
DC relay lows the flow of a current about two

»——(O——» | times higher.
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4.8.5
Cable Clamping and
Shielding

According to thefigure below, clamp all cablesthat require shielding and
arerun to the CNC, servo amplifier, spindle amplifier, and so forth. This
clamping method not only secures cables, but aso shields cables. Cable
clamping and shielding are a key to stable system operation. Always
perform cable clamping and shielding according to the method described
here.

As shown below, peel off apart of the outer sheath of each cable so that
the shield cover is exposed, then press and retain the exposed part of the
shield against the ground plate with a clamp.

Install aground plate manufactured by the machinetool builder, asshown
below.

Ground plate

l

40mm~80mm |:

Fig. 4.8.5(a) Cable clamp (1)
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Mounting plate of the machine

Control unit \

Ground plate

Clamp

Shield cover

Fig. 4.8.5(b) Cable clamp (2)

Prepare a ground plate as shown below.

Ground terminal
(to be connected
to ground)

Clamp mounting hole

Mounting hole

Fig. 4.8.5(c) Ground plate

For aground plate, use aniron plate that is as thick as 2 mm or more and
is plated with nickel.
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Ground plate
8mm

)
7
\

20mm

Fig. 4.8.5(d) Ground plate hole diagram

Reference: Outline drawing of the clamp

55 mm maximum

Y

: |7 28mm

> ]7 17mm

Fig. 4.8.5(e) Outline drawing of clamp
Ordering code of the clamp: A02B-0124-K001 (set of 8 clamps)
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4.9

NOTES ON USING

An MDI unit usablewitha12.1” LCD has a connector panel that allows
various interface connectors to be placed on the front. The connector
panel has acover. The cover is opened and closed when the connector

THE MDI UNIT panel is used. Be careful not to have your fingers caught when
opening/closing (particularly opening) the cover.
o o
o \ o
Cor\mector panel cover MDI unit: AO2B-0236-C321#xxx

CAUTION
Be careful not to have your fingers caught when
opening/closing the connector panel on the MDI unit.

‘V\\

Be careful not to have
your fingers caught.
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INPUT AND OUTPUT OF DATA

After you change a SRAM module, you must set various data again.
This chapter describesthe proceduresto input and output the parameters,
the part programs and the tool offset values.

5.1 SETTING PARAMETERS FOR

INPUT/OUTPUT ..ot 394
5.2 INPUTTING/OUTPUTTINGDATA ............. 396
5.3 INPUT/OUTPUT SUPER CAPDATA ........... 405
54 INPUTTING/OUTPUTTING CAP-| DATA

S o 417
55 DUMP/RESTORE OF CAP-| DATA (16i-T) .... 419
56 CLEARING CAP-II DATA (16i-T) ............. 420
5.7 DATA INPUT/OUTPUT ON THE

ALLTOSCREEN . ... 422
5.8 DATA INPUT/OUTPUT USING

AMEMORY CARD ........ovuiiiiaini... 437
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5.1

SETTING
PARAMETERS

FOR INPUT/OUTPUT

® Setting procedure of
parameters

1. Setto MDI mode or emergency stop state.

2. Press key several times or press soft key [SETING] to display
SETTING (HANDY) screen.
3. Set the cursor to PARAMETER WRITE and, press and

keysin thisorder. Here a

arm 100 will be displayed.

4. Press key several times to display the following screen.

/ PARAMETER (SETTING) 01234N12345
0000 SEQ INI ISO TVC
(0] (0] (0] (0] (0] (0] (0] (0]
0001 FCV
0 0 0 0 0 0 0 0
0012 RMV MIR
X 0 0 0 0 0 0 0 0
Y O 0 0 0 0 0 0 0
Z 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0
0020 I/O CHANNEL
S 0 TO00O0O
REF *%%% *%% *%x% 10:15:30
[ FSRH ][ READ 1 [ 1 [DELETE ] [ 1

)

To make the cursor display in bit unit,

press the cursor key B or B .

5. Press soft key[(OPRT)]
displayed.
1) Soft key [NO. SRH] :

and the following operation menu is

Searched by number.

Examination) Parameter number — [NO. SRH].

2) Soft key [ON: 1] :

3) Soft key [OFF: Q] :

4) Soft key [+INPUT] :

5) Soft key [INPUT] :

6) Soft key [READ] :

7) Soft key [PUNCH] :
6. After the parameters have

the SETTING screen to O.
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Item with cursor positionisset to 1

(bit parameter)

Item with cursor position is set to O

(bit parameter)

Input value is added to the value at cursor
(word type)

Input value is replaced with the value at
cursor (word type)

Parameters are input from reader/puncher
interface.

Parameters are output to reader/puncher
interface.

been input, set PARAMETER WRITE on
Press to release alram 100.
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7. Convenient method

1) To change parameters in bit unit, press cursor key E] or E]

then the cursor becomes bit length and you can set parameters bit
by bit (Bit parameter only).

2) To set data consecutively, use |eos | key.

S | (50 D [
5 E3(E

This key sequence sets data as follows:

[ 0] 1234
0 = 4567

e D DEEDHOMHE

This key sequence sets data as follows:

0] 1234
0 = 0
0
0 0
3) To set the same data sequentially, press| = |.
eDHHEDE
This key sequence sets data as follows:
0] 1234
0 = 123
0
0 0
4) Bit parameters can be set as follows:
(Ex) 1 ][ 1 ][EOB][ a ][EOB][ a ][wpm]

This key sequence sets data as follows:
0000000 00011000
00000000 = 00011000
00000000 000m1000
00000000 00000000
8. After therequired parameters are set, sst PARAMETER WRITE to
0.
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5.2 The main CPU memorized the following data.

INPUTTING/ Outputting the data 1/O device while the CNC is rurnning normally
OUTPUTTING (1) CNC paramter

DATA (2) PMC parameter

(3) Pitch error compensation amount

(4) Custom macro variable values

(5) Tool compensation amount

(6) Part program (machining program, custom macro program)

521 Be sure that data output cannot be done in an alarm status.
Confirming the Parameters required for output are as follows :

Parameters Required for
Data Output

#7 #6 #5 #4 #3 #2 #1 #0
[ o000 | | | | | | | 'so | |

#1 (1S0)

o

. Output with EIA code
1: Output with ISO code (FANUC cassette)

| 0020 | | Selection of I/0 channel

: Channel 1 (JD36A of mother board)
: Channel 1 (JD36A of mother board)
: Channel 2 (JD36B of mother board)
: Channel 3 (JD38A of serial communication board)

w N B O

#7 #6 #5 #4 #3 #2 #1 #0
|0101 || NFD | | | | ASI | | | SB2 |

#7 (NFD) O0: Feed isoutput when datais output.
1: Feedisnot output when datais output.
#3 (ASl)»* 0: EIA or SO code is used for input/output data.
1: ASCII codeis used.
0: No. of stop hitsis 1.
1

: No. of stop bitsis 2.

#0 (SB2)
*
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| 0102 | |

pecificationnumber of input/output device |

RS—232-C (control codes DC1 to DC4 used)
FANUC bubble cassette B1/B2
FANUC Floppy cassette adapter F1

PROGRAM FILE Mate. FANUC FA card adapter ,FANUC
Floppy cassette adapter, FSP—H

wW| N| | O

Not used

[S2 NI

Portable tape reader
FANUC PPR, FSP-G, FSP-H

| 0103 | |

Baud Rate

50 5 200 9 2400
100 6: 300 #10: 4800
110 7: 600 11: 9600
150 8 1200 12: 19200 [BPS]

5.2.2
Outputting CNC
Parameters

In case of PPR, steps 2 and 3 are not required.

1
2.

3.

Select EDIT mode.
Press PROG key and soft key PRGRM to select aprogram text.

Press soft key [(OPRT)] and soft key [=].
And then, put out the head of file by pressing [FSRH] @ [EXEC].

Press key and soft key [PARAM] to display parameter screen.

5. Press soft key [(OPRT)] ,and soft key [=].
6. Press soft key [PUNCH] and [EXEC],and the parameters are started

to be output.
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5.2.3
Outputting PMC
Parameters

Select MDI mode.
Press key then soft key [SETTING] to select a setting screen.

Set the cursor to PARAMETER WRITE andinput| 1 | and{weur .
At thistime, alarm 100 will be generated.

Press key and soft key [PMC].

Press soft key [PM CPRM] and soft key [K EEPRL]
Set the cursor to K17 and set the first bit to 1.

E3]E3|ES|ES|ES[EI|ER RN

| Where, mark x is a former value |

Thus, data input/output screen has been selected.

7. Select EDIT mode.
8. Press soft key (<2 ] then key(=].

Press soft key [1/0] and set the parameters on 1/0.
Item selection cursor movesto thefollowing item after dataof anitem
iS set.

10.In CHANNEL NO item, input to select 1/0 channd! 1.

11.InDEVICE item, presssoft key [FDCAS] to select thefl oppy cassette.
12.In KIND DATA item, press soft key [PARAM].

13.In FUNCTION item, press soft key [WRITE].

14.InFILE Noitem, specify afilename. Inthisexampleinput asfollows:

@] )m]Lc] [~

15.Presssoft key [EXEC]. Then PM C parametersare started to be output.
16.After the PMC parameters have been output, set PARAMETER

WRITE to 0.

17.Press to release alarm 100.

5.2.4
Outputting Pitch Error
Compensation Amount

N

Select EDIT mode.

Press key several times, press soft key [PARAM], (=] and
[PITCH] to select the SETTING screen for pitch error amount.
Press soft key [(OPRT)] and (=].

4. Presssoft key [PUNCH] and [EXEC], then pitch error compensation

amount is started to be output.
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525
Outputting Custom
Macro Variable Values

When custom macro function is equipped, values of variable no. 500 and
later are output.

1 Pr%s key.

2. Press (=] key and soft key [MACRO] to select custom macro
variable screen.
3. Press soft key [(OPRT)] and then key(=].

4. Press soft key [PUNCH] and [EXEC], then custom macro variable
values are output.

5.2.6
Outputting Tool
Compensation Amount

1. Select EDIT mode.

2. Press key and soft key [OFFSET] to display the tool
compensﬁi on amount screen.
3. Press[(OPRT)] key and soft key [=].

4. Press soft key [PUNCH] an [EXEC] key, and the tool compensation
amount is started to be output.

5.2.7
Outputting Part Program

1. Confirmthefollowing parameters. If 1isset, set tothe MDI mode and
setittoO.

#7 #6 #5 #4 #3 #2 #1 #0
[ 3202 || | | [ N9 | | | =
#4 (NE9) > 0: Programs of 9000s are edited.

1: Programs of 9000s can be protected.
#0 (NE8) > 0: Programs of 8000s are edited.

1: Programs of 8000s can be protected.

2. Sdlect EDIT mode.

3. Press PROG key and press soft key [PRGRM] to display program
text.

4. Press[(OPRT)] key and press soft key[E].
5. Input aprogram number to beoutput. To output all programsinput as:
LoJ =)o le)(o] o]

6. Press[PUNCH] and [EXEC] key, then program output is started.
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5.2.8 1. Set to the emergency stop state.
Inputting CNC 2. Confirm that the patameters required to input data is correct.
Parameters 1) PressOFFSET/SETTING key several times, and press[SETING]

to display SETTING screen.
2) Confirm that PARAMETER WRITE=1.
3) Press SYSTEM key to select the parameter screen.

4)
| 0020 | | Selectionofl/O channel
Y 0: Channel 1 (JD36A of mother board)
1: Channel 1 (JD36A of mother board)
2: Channel 2 (JD36B of mother board)
3: Channel 3 (JD38A of seria communication board)
5)
#7 #6 #5 #4 #3 #2 #1 #0
|0101 || NFD | | | | ASI | | | SB2 |
#7 (NFD) 0: Feedisoutput when punching out.

0

1: Feedisnot output when punching out.
#3 (ASl) 0: EIA or ISO code is used.

1: ASCII codeis used.

0

1

#0 (SB2) 0: No. of stop hitsis 1.
% 1: No. of stop bitsis 2.
6)
| 0102 | | Specificationnumber of I/O device |

RS—232-C (control codes DC1 to DC4 are used.)

FANUC Bubble cassette B1/B2

FANUCFloppy cassette F1

wW| N| | O

PROGRAM FILE Mate, FANUC FA Card adapter, FANUC
Floppy casette adapter, FSP—H, FANUC Handy File

Not used

gl b~

Portable tape reader

FANUC PPR, FSP-G, FSP-H
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7)

| 0103 | |

Baud rate

50 50 200 9 2400
100 6: 300 #10: 4800
110 7: 600 11: 9600
150 8 1200 12: 19200 [BPS]

Press soft key [(OPRT)] and soft key( =]

4. Press soft key [READ] and [EXEC]. Then input of parameters are

started.

Because alarm 300 will generate for the system with absolute pulse
coder, set parameter 1815#5 to 0.

Alarm 300 isissued if the system employs an absolute pulse coder.
In such a case, perform reference position return again.

52.9
Inputting PMC
Parameters

Set the emergency stop state.
Operation of 12 is not required when PPR is used.

1
2.

oo b~ w

~

Turn off (KEY 4=1) the program protect key.
Press key and soft key [SETTING] to select the SETTING

screen.
Confirm that PARAMETER WRITE=1.

Press || key and soft key [PMC].

Press soft key [PM CPRM] and soft key [K EEPRL].
Set the cursor to K17 and set bit 1 to 1.

Lo ][0 (o] Lo]Le]lo]J{x]{0][m].
Press (<2 ] key and (= key.

8. Press soft key [1/0] and set the parameters required for 1/O.

0.

Item selection cursor displays the next item after an itemis set.

In CHANNEL item,pr%s to select channel 1.

10.In DEVICE item, press [FDCAS] key to select the floppy cassette.
11.In FUNCTION item, press soft key [READ] to input data

12.In FILE NO item, press to select file no. 2.

13.Press soft key [EXECT] and the PMC parameters are started to be

input.

14.After data has been read, turn off power and turn it on.
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5.2.10
Inputting Pitch Error
Compensation Amount

Release the emergency stop and select EDIT mode.
Confirm that PARAMETER WRITE=1 on the setting screen.

Press key and soft key [PRGRM] to display program contents.
Presssoftkey [(OPRT)], (=] ,[F SRH], and[ 3 | [EXEC] toselect
the pitch error compensation file.

Press key several times, soft key [PARAM], (=] and
[PITCH] to select the screen for pitch error compensation amount.

6. Press soft key [(OPRT)] and[=] key.
7. Press soft key [READ] and [EXEC], then the pitch error

compensation amount is started to be input.
After data has been input, press key twice to display the
SETTING screen and return the PARAMETER WRITE to 0.

5.2.11
Inputting Custom Macro
Variable Values

If the system is equipped with the custom macro fucntion, input the
variable values.
For PPR, item 4 is not required.

1
2.

3.

Confirm that EDIT mode is selected.
Turn off the program protect key (KEY 2=1).

Press key then soft key [PRGRM ] to display program contents.

Presssoft key [(OPRT)], (=), [F SRH],andE] [EXEC] toselect
afile
Press soft key [(OPRT)] and key(=].

Press address @ , aprogram number (0001 for example), soft key

[READ] and [EXEC] key, then custom macro variable values are
started to be input.

Input a program number that is not used.

Select MEMORY mode on the machine operator’s panel and press
cycle start button.

When the program is executed, macro variables are set.

Press key, (=] key and softkey [M ACRO] to select the custom

macro variable screen.

Press 500 and soft key [NO SRH] to display variable number 500 and
confirm the custom macro variables are set correctly.

Of the data displayed, 0 and vacant differ in meaning.

Vacant is an undefined variable. To set vacant, press soft key
[INPUT].

10.Select EDIT mode again.

11.Press key to select the program display screen.
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12.PressaddressO and aprogram number (0001 for example) ,then press
to delete the program.

5.2.12
Inputting Tool
Compensation Amount

Item 4 is not required for PPR.

1. Select the EDIT mode.

2. Turn off the program protect (KEY =1).

3. Press key, and press soft key[PRGRM] to display the program

contents screen.

4. Presssoftkey [(OPRT)], (=), [F SRH],and [EXEC] toselect
the tool compensation amount file.

5. Press key, and soft key [OFFSET] to display the tool
compensﬁi on amount screen.

6. Press soft key [(OPRT)] and (=] key.

7. Press[READ] key and [EXEC] key and data input is started.

5.2.13
Inputting Part Programs

#7

Confirm the following parameters. If 1 is set, set it to O.
(Changeitin MDI mode).
#6 #5 #4 #3

#2 #1 #0

| 3201 | |

| Nee | | | | | RA | |

#6 (NPE)

*
#1 (RAL)
*

#7

When programs are registered in part program storage area, M02,M 30
and M99 are:

0: regarded asthe end of program.

1: not regarded as the end of porgram.
When programs are registered:

0: All programs are registered.

1: Only one program is registered.

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

| 3202 | |

| NE9 | | | | NES |

#4 (NEO)
*

#0 (NES)
*

0: Programs of 9000s can be edited.
1: Programs of 9000s are protected.

0: Programs of 8000s can be edited.
1: Programs of 8000s are protected.

For PPR, item 4 is not required.
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. Confirm that mode is EDIT mode.
. Turn off the program protect (KEY 3=1).

: Press key and press soft key [PRGRM] to select apart program

file.

. Presssoft key [(OPRT)], (=) [F SRH], and @ [EXEC] to select

apart program file.

5. Press soft (<2 Jkey ,[(OPRT)] and(=] key.
. Press soft key [READ] and [EXEC], then datainput is started.
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5.3
INPUT/OUTPUT
SUPER CAP DATA

531

Input/Output of
Conversational Data in a
Lump(Super CAP M)

Thefollowing operation allows all the data used for Super CAP M to be
input and output in alump.

1. Confirm the parameters shown below:
P0020: I/0 CHANNEL (select I/0 device) : 0
P0102: I/O device number 0 3
P0103: Baud rate for 4800 bauds : 10
for 9600 bauds : 11

2. Select EDIT mode.
3. Pressfunction key ﬁ and press soft key [CAP].

4. Press soft key [8] (C.A.P DATA) on the basic menu screen.Serial 16i
Conversational Data Screen

C.A.P DATA
~ SET DATA OF PRE-
%TA INPUT OR OUTPUT OF DATA .Fr’ch)L — TOOLS BEFORE CAP.
PROGRAMMING
TOOL DISPLAY AND SET
FILE VARIOUS DATA OF
TOOLS REGISTERED
TooL DISPLAY THE DIREC-
DRCTRY TORY OF TOOLS IN
TOOL FILE
DEE DIVIDE DISPLAY THE DIREC-
FILE DISPLAY DEFAULTDATA 16151k | — TomY OF LIVIDE
TOOLS IN TOOL FILE
DISPLAY A LIST OF TOOL
TOOL | ysep FS. ___ DISPLAY AND SET
USED | SET T-ORDER FOR T-OR- | FILE DATA OF CUTTING
DER CHANGE CONDITION
SELECT FROM SOFT KEY
< | DATA DEF. TOOL PRE- | TOOL |TOOL |DIVIDE| F.S.
110 FILE USED TOOL | FILE DRCTRY|TOLDIR| FILE

5. Press soft key [DATA 1/O].
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Seriesl6i Conversational Data Screen

DATA I/O
READ DATA I/O PARA GUIDE
READ 1/0 CHANNEL =0
PUNCH EXEC I/O DEVICENO. =3
OR
ALL CAP DATA PUNCH
DEFAULT DATA
EXEC
PRE-TOOL LIST
TOOL FILE
CUT COND FILE
SELECT FROM SOFT—KEY
<[FLoppPY|READ [PUNC ALL |DEF. |PRE- [TOOL [FsS.
DIR DATA |FILE TOOL |FILE FILE

6. Press soft key [READ] or [PUNCH].
7. Presssoft key [ALL DATA].

8. For read, input afile no. and press soft key [READ EXEC].(Specify
afileno. for al data).

READ FILE NO. = >
< |FLOPPY PUNCH | READ ALL DEF. | PRE- [TOOL | FS.
DIR EXEC DATA |FILE |[TooL |gng | FILE

-For punch, press soft key [PUNCH EXEC].

SELECT FROM SOFT KEYS

<|FLoPPY[rREAD PUNCH ALL |DER |PRE- |ToOL | FsS.
DIR EXEC DATA |FILE |[TOOL |giLe | FILE

Theabove operation readsand punchesdefault data, pre-tool list, tool file
and ES. filein alump.
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5.3.2
Input and Output of Each
File (Super CAP M)

You can input and output files individually.
Executethe sameoperationsfrom step 1to 6in the previoussection 3.3.1.

(1) Reading or Punching default files
7 Press[DEF. FILE].

8 - For reading, input afile no. for default data and press soft key
[READ EXEC]. (Specify afile number of default file).

- For punching, press [PUNCH EXEC].
(2) Reading or punching pre-tool list
7 Press PRE-TOOL.

8 - For reading, press afile number and soft key [READ EXEC].
(Specify afile number of pre-tool list).

- For punching, press soft key [PUNCH EXEC].
(3) Reading or Punching tool file
7 PressTOOL FILE.

8 - For reading, press afile number and pres soft key
[READ EXEC]. (Specify file number of tool file).

- For punching, press[PUNCH EXEC].
(4) Reading or Punching F, Sfile
7 PressFS. FILE.

8 - For reading, press afile no. and press soft key
[READ EXEC].(Specify afile no. of E.S. FILE).

- For punching, press[PUNCH EXEC].

5.3.3

Input and output of
CAP Data

(Super CAP T)

This feature allows NC parameters, offsets, NC programs, PMC
parametersand so on to beinput/output from/to ageneral 1/0 device such
as FANUC cassette adapter or the like.

1. Datathat can be input/output

(1) NC parameters.  All parameters except for optional parameters
and a parameter that specifies the no. of
axes.(No. 1010)

(2) Offset values: All data of wear/geometry data

(3) NC programs: All the NC programs

(4) PMC parameters. All dataof counter, keep relay, timer and other
data

(5) Tool File: All data of tool datafile, F.S. data, roughness
data, pre—tool list and chuck/tailstock figure
data.

(6) CAP program: All the CAP program (Cannot input/output
individual program)

CAUTION
You should input/output NC parameters separately. You
can input/output other data in a lump.
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Output of conversutional Operation for outputting datain alump
datain alump (1) Connect external 1/0 device and set necessary parameters.
- Channel at NC side=0
- Stop bit=2
- Parity=No
- Length of character=8
- Baud rate=Depends on NC parameter no. 0103.
- XON/OFF control=Yes
(2) Select EDIT mode. For path 2, select screen of tool post 1.
(3) Display basic menu screen, press[+] key to display the 2 nd page
soft keys.
(4) Press[17] to display the following data I/O menu screen.

[Data /O menu Screen]

| DATAI/O SCREEN | [CAP:HEAD-L]

[SINGLE | [SIVGLE |
1. NC PARAMETER (HD1) 7. NC PARAMETER (HD2)

2. NC OFFSET (HD1) 5. NC OFFSET (HD2) 8. CAP TOOL FILE

3. NC PROGRAM (HD1) 6. NC PROGRAM (HD2) 9. CAP PROGRAM
4. PMC PARAMETER

< READ |PUNCH 110
SET UR

CAUTION
For one—path control CNC, data select menu on tool post 2
is not displayed.

— 408 —



B-63005EN/02 5. INPUT AND OUTPUT OF DATA

(5) Press [PUNCH] and the following screen is displayed.

| DATAI/O SCREEN | [CAP:HEAD-L]

PUNCH
[STNGLE | [SINGLE |

1. NC PARAMETER (HD1) 7. NC PARAMETER (HD2)

2. NCOFFSET(HD1) 5. NCOFFSET(HD2) 8. CAP TOOL FILE

3. NCPROGRAM(HD1) 6. NCPROGRAM(HD2) 9. CAP PROGRAM
4. PMC PARAMETER

SELECT THE DATA WHICH YOU WANT TO PUNCH OUT

(W) (W)
< +
NC NC NC PMC CAP CAP- | NCHD2| NC HD2| NC HD2| SELECT
PARAM|OFFSET| PROG |PARAM | TOOL PROG | PARAM | OFFSET PROG | END
NOTE
For one—path control CNC, the following soft keys are
displayed.
< +
NC  |NC NC  |PMC CAP CAP- 10 L re_pG | SELECT
PARAM|OFFSET| PROG |PARAM | TOOL PROG SET UP END

(6) Press a soft key corresponding to data to be output. Selected data
is displayed by green character in reverse video.
Select dl the data to be output and press [SELECT END].

CAUTION
NC parameters can be output only separately. If NC
parameters are selected to be output with other data, other
data is canceled.
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[NC PROG] or [NC HD2 PROG]
(For path 2, when [NC PROG] is pressed, the following screen is

displayed.)

[ DATA /O SCREEN [ [CAP:HEAD-L]

PUNCH

[ SINGLE| [ SINGLE|
1. NC PARAMETER (HD1) 7. NC PARAMETER (HD2)

REGISTEREPROGRAMS

Zl NC OFFSET (HD1) 5. INC OFFSET (HD2) 8. |CAP TOOL FILE

3. NC PROGRAM (HD1) 6. NC PROGRAM (HD2) 9.

4] PMC PARAMETER

SELECT THE DATA WHICH YOU WANT TO PUNCH OUT

(W) (W)

< ALL ALL seLecT| cancel SELECT
SELECT |CANCEL END

[ALL SELECT] Press thiskey to output all the programs.When you
press this key, the following menu is displayed.

EXEC REALLY? YES: [EXEC], NO: [CANCEL]] H

EXEC |CANCEL

To execute punching all the programs, press [EXEC] and when it is not
needed, press [CANCEL].

[ALL CANCEL] Press this key to cancel outputting all the data.
When this key is pressed, the same soft key as
when [ALL SELECT] is pressed is displayed.
To execute cancelling, press[EXEC]; to cancel
cancelling, press [CANCEL].

[SELECT] When you specify aNC program to be punched,
move the cursor to the program number and
press this key.

[CANCEL] To cancel outputting NC programs, press this
key.

[SELECT END] When you finsh specification of punching, press
this key.
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(7) The following screen is displayed when you press [SELECT
END]. To start punching, press [EXEC] and to cancel punching,
press [CANCEL].

DATA 1/0 SCREEN I [CAP:HEAD-L]

PUNCH

1. NC PARAMETER (HD1) 7.NC PARAMETER (HD2)

2[NCOFFSET(HD1) | 5[NCOFFSET(HD2) | 8[CAP TOOLFILE |

3. NC PROGRAM (HD1) 6. NCPROGRAM (HD2) 9./ CAP PROGRAM
4| PMC PARAMETER

EXEC REALLY? YES: [EXEC] NO [CANCEL]

/0 EXEC | CANCEL]

SET UP

When data punching starts, “OUTPUTTING” blinks on the lower
right corner of the screen. The data being output is indicated by
blinks of yellow charactersin reverse video. When data outputting
finishes, the datais shown in blue color. If outputting finisheswith
an error generated, the data is shown in red.

NOTE

1 The data format output by the above funciton is different
from the data format input/output in an individual operation.
Therefore, output data by this function cannot be used for
inputting.

2 Data format is different between l1l-path and 2—path for
two—path control.

3 The data that can be input by the input/output in a lump
function is limited to data output by the same function.

4 The range of PMC parameters to be output can be specified
by the following NC parameter.
NC parameter

| 9090 | | PMCIOS |
PMCIOS

. The startaddress number of D area of the PMC parameters to be output.

| 9091 | | PMCIOE |
PMCIOE

. The end address number of D area of PMC parameters to be output.
N0.9090(PMCIOS)=0, N0.9091(PMCIOE)=0
. Allthe PMC parametersincluding keep relays, counters, timers and data
are output.
N0.9090(PMCIOS)=N0.9091(PMCIQE) : 0
. D area data (one data) of the specified address number is output.
N0.9090(PMCIOS) < N0.9091(PMCIOE)
: D area data of PMC parameters from the specified starting address
number to the ending address number are output.
N0.9090(PMCIOS) > N0.9091(PMCIOE)
. All the data in D area are output.
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Input of conversational Data output by using the function for inputting/outputting datain alump
datain alump can also be input by using that function.
1. Set optional parameters and the parameter for specifying the number

2.

of axes(parameter No. 1010) manually beforereading NC parameters.

In the same way as output operation, connect an external 1/0 device
and set necessary parameters, such as device selection.

Select EDIT mode. For atwo—path system, select the screen for tool
post 1.

Release protection for each dataitem to be input.

1) NC parameter: Set“PARAMETER WRITE” in the setting data
to 1.

2) Offset: Turn off offset data protection (KEY 1 = 1).

3) NC program: Turn off program protection (KEY 3 = 1).

4) PMC parameter: Set “PARAMETER WRITE” in the setting
datato 1.

5) Tool file: Turn off offset data protection (KEY 1 = 1).

6) Conversational program: Turn off program protection (KEY 3=1).

Display the data input/output menu screen.

Press [READ] to display the following screen.

DATA 1/0O SCREEN I [CAP:HEAD-L]

READ

| STNGLE]
1.NC PARAMETER(HD1)ill 7. NC PARAMETER(HD2)

2. NC OFFSET (HD1) 5. NC OFFSET (HD2) 8. CAP TOOL FILE

3. NC PROGRAM (HD1) 6. NC PROGRAM (HD2) 9. CAP PROGRAM
4. PMC PARAMETER

SELECT THE FILE WHICH YOU WANT TO READ

~_ -
<[NCory [nerp2 o | PRE-| EXE
PARAM| o PARAM PG C
CAUTION

1 For a single—path system, the data selection menu for tool
post 2 is not displayed.

2 When the 1/0O device is other than the FANUC cassette
adapter, soft keys [NC PARAM], [OTHERS], and [NC HD2
PARAM)] are not displayed.

7. Make preparations for the data to be read (including a search for the

beginning of the data) when an 1/O device other than the FANUC
cassette adapter is used.

When the FANUC cassette adapter is used, the data can be retrieved
automatically, such that no preparation is required.
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8. Toinput NC parametersfor tool post 1, pressINC PARAM]. Toinput

NC parameters for tool post 2, press[NC HD2 PARAM].

To input data other than NC parameters, press [OTHERS]. The
selected dataisindicated by green charactersin reverse video. When
input of data other than parametersis specified, however, al the data
isindicated by green charactersin reversevideo becausethe datato be
actually read is not determined beforehand.

9. Press[EXEC] to display the following soft keys.

EXECREALLY  YES: [EXEC]
NO; [CANCEL]

<

lfe} EXE | CAN-
SET Cc CEL
UupP

10.Press[EXEC] to start datainput or press[CAN] to cancel datainput.

For data other than NC parameters, if multiple dataitems have been
output at atime, they can also be input at atime.

During datainput, “INPUTTING” blinks on the lower—right corner
of the screen. The data being input is displayed by blinks of yellow
charactersin reverse video. When data input terminates normally, it
isindicated by blue characters; if datainput terminates with an error,
the dataisindicated by red characters.
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5.3.4

Input and Output of
Each File

(Super CAPT)

Output of conversational
machining programs

Files can be read and punched individually.

Conversational machining programs can be output and saved to an
external memory unit via a reader/punch interface.

After switching to EDIT mode, display theregistered program list screen
for editing. Enter the number of the machining programto be output using
numeric keys, or position the cursor to the program number then press
[PUNCH]. The following soft keys used to confirm operation are

displayed.

PROGRAMNO. = [1234 —SFTKY

INITALSET ~ FC25 BAR

PROC(01) BAR OUTER END |HEAD-L | ROUGH T0505

PROC(02) BAR OUTEREND |HEAD-L | FIN T0505

PROC(03) TRANS

PROC(04) BAR OUTER END | HEAD-R | ROUGH T0505

PROC(05) BAR OUTER END |HEAD-R | FIN T0505
< CAN-| EXE

CEL | C

When [EXEC] is pressed, punch—out of the specified program starts.
When [CAN] is pressed, punch—out operation is canceled and the
previous state is restored.

To output all the machining programs, specify —9999 for the program
number.

When the output device is the FANUC cassette adapter, a new file is
created immediately after the existing files.

Upon the start of outputting machining programs, “OUTPUTTING”
blinks at the bottom of the screen, until the output operation ends.

NOTE
Only a machining program created with the conversational
input function can be output by applying the above
procedure.
A machining program created using the NC program screen
cannot be output by applying the above procedure.
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Input of conversational
machining programs

Themachining program punched out by applying the proceduredescribed
on the previous page can beread into the NC viaareader/punch interface.
Before attempting to read a program, release the memory protect switch
on the machine operator’s panel.

After switching to EDIT mode, display the registered program list screen
for editing, then press[READ]. The following message prompting the
user to input the file number is displayed, aswell asthe soft keys used to
confirm operation.

PROGRAMNO. = [ ] —SFTKY

INITALSET  FC25 BAR

PROC(01) BAR OUTER END |HEAD-L | ROUGH T0505

PROC(02) BAR OUTEREND |HEAD-L | FIN T0505

PROC(03) TRANS

PROC(04) BAR OUTER END | HEAD-R | ROUGH T0505

PROC(05) BAR OUTER END |HEAD-R | FIN T0505
< CAN-| EXE

CEL | C

Enter thenumber of thefile containing the machining programto beinput,
using numeric keys, then press [EXEC]. Reading of the machining
program starts. When the input device is FANUC PPR, press [EXEC]
without inputting a file number.

When[CAN] ispressed, read operation is canceled and the previous state
is restored.

Upon the start of inputting machining programs, “INPUTTING” blinks
at the bottom of the screen, until the input operation ends.

NOTE
Only a machining program created with the conversational
input function can be input by applying the above
procedure.
A machining program created using the NC program screen
cannot be input by applying the above procedure.
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Output of conversational
tool setting data

Input of conversational
tool setting data

Clearing of
conversational tool
setting data

Thetool datafile, cutting condition data, surface roughnessdata, pre-tool
list, and chuck/tailstock figure data can be punched out to an external 1/0
device.

(1) Connect an external 1/0 device and set necessary parameters, such as
device selection.
(2) Select EDIT mode.

(3) Display the tool data menu screen, then press[+]. The following soft
keys appear. Press[PUNCH].

< 10 11 READ | PUN CLEA |\
CH R

The setting data punched out in the previous section can be read.

(1) Connect an external 1/0 device and set necessary parameters, such as
device selection.

(2) Set “PARAMETER WRITE” in the setting data to 1.

(3) When the FANUC cassette adapter is used, set the file number for
parameter No. 9887 (TLFLNO).

(4) Display the tool data menu screen and place the system in the
emergency stop state.

(5) Press [READ].

Thetool datafile, cutting condition data, surface roughnessdata, pre-tool
list, and chuck/tailstock figure data can be cleared.

(1) Set “PARAMETER WRITE” in the setting data to 1.

(2) Display the tool data menu screen. After switching to EDIT mode,
place the system in the emergency stop state.

(3)Press [CLEAR].
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5.4
INPUTTING/

OUTPUTTING CAP—I|
DATA (16i-T)

INITIAL SCREEN

-

Symbolic
FAPT TURN

PRESS [FAMILY
PROGRAM]

Y

*EAMILY PROGRAM**

1. FAMILY PROGRAM OUTPUT
2. FAMILY PROGRAM INPUT

PRESS [DATA
SET]KEY

Y
r M\
“PARAMETER & DATA SET**

1. SYSTEM DATA SETTING
2. SETTING DATA CORRECTION
3. MATERIAL DATA CORRECTION

4 0or5

INPUT INPUT

v

(REFER TO TABLE 1) (REFER TO TABLE 2)
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*SYSTEM DATA SETTING &
OUTPUT/INPUT**

1. SYSTEM PARAMETER SETTING
2. SYSTEM PARAMETER OUTPUT
3. SYSTEM PARAMETER INPUT

(REFER TO TABLE 3)
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[TABLE 1] Input/Output of Family Program

110 Item Operation on I/O Remarks
device
Input | Family program 2, n [INPUT] n=P=FANUC PPR
n=B=FANUC Cassette
Sub cycle 5 n [INPUT] n=C=Sub Memory
Output | Family program 1, n [INPUT] *When n is omitted, parameter
Sub cycle 4, n [INPUT] no. 15 becomes valid.
[TABLE 2] Input/Output of Material Data
110 Item Operation on I/O Remarks
device
Input | Materialdata 5 n [INPUT] n=P=FANUC PPR
— - n=B=FANUC Cassette
Toolinginformation 8, n [INPUT] n=C=Sub Memory
Output | Material data 4, n [INPUT] *When n is omitted, parameter
Toolinginformation 7, n [INPUT] no. 15 becomes valid.

[Table 3] Input/Output of system param

eters and other data.

/o Item Operation on I/O Remarks
device
System parameter 3, n [INPUT] 1[INPUT]=[SAVE END]
MTF 7, n [INPUT] 5[INPUT]=[SAVE END]
gggg Tool data 11, n  [INPUT] 9[INPUT]=[SAVE END]
Setting 14, n  [INPUT]
Graphic data 16, n [INPUT] n=P—FANUC PPR
System parameter 2, n [INPUT] n=B=FANUC Cassette
Out-
MTF INP
out 6, n [INPUT]
Regis- | Tool data 10, n [INPUT]
tera- :
tion Setting 13, n [INPUT]
Graphic data 15, n [INPUT]
System parameter 4, n [INPUT]
Colla- - Forr n  [INPUT]
tion '
Tool data 12, n [INPUT]
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55 The sub memory is stored in RAM module on the Option 3 board (board
DUMP/RESTORE OF for CAP-1). The procedure bel ow describesamethod to input and output

) the data in sub memory, which is used when Option 3 board or RAM
CAP-II DATA (16i-T)

module is replaced.

55.1 1. System parameter (FAPT-SYS. PARAM.)
Kind of Data in Sub 2. MTF (FAPT-MTF)
Memory 3. Setting data (FAPT-SETTING)
4. Tool data_‘: Turning tool (FAPT-TOOL)
C—axis tool
5. Graphic data (FAPT-GRAPHIC)
6. Files —— Family program (FAPT-FAMILY)
—— Material file (FAPT-MATERIAL)
—— Sub cycle file (FAPT-SUB. CYCLE)
7. Initial screen registration command data
5.5.2
Operation
e Qutputting data (Dump) 1. Display the screen of Symbolic FAPT TURN.

® Inputting data (Restore)

To output data on FANUC Cassette, press keys as follows:

muiaen~{o) (u) () (¢) (-] (8] (-]

Be careful that data is memorized from top of thefile.
To output data on FANUC PPR, press keys as follows:

muiae{o) (u) () (7)) (2] (=)

Hold key and turn on power.

To input data from FANUC Cassette, press keys as follows :
(AUXILIARYI=( R[S |[ T R][ . | [ B ][]
To input data from FANUC PPR, press keys as follows :
[AUXILIARYI=( R[S |[ T R][ . || P ] [w]

Turn off the power once.
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5.6
CLEARING CAP-II
DATA (16i-T)
56.1
Deleting File Name and :
: Symbolic FAPT TURN
Files (Initial screen)

|
\J Y

Press [Family program] Press [DATA SET] key
key

“Family program” menu “PARAMETER & DATASET”

screen menu key

I |
2

Press [FILE NAME] key

Y

Not only file names of family

. . - programs, but also file names
File name list stored in and sub cycle files are dis-
submemory played.

No
Delete afile ?

Meet the cursor to a no. to be Press [END]
deleted using [CURSORJY] or
[CURSORT key

DEL

EOB , INPUT
YES(Delete) NO(Not delete)
¢ Delete really ? i

1 INPUT 0 INPUT
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5.6.2 Press| sp | whileturnin

P J ON power.
Clearing CAP-II .
Memory
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5.7

DATA INPUT/OUTPUT
ON THE ALL 10
SCREEN

To input/output a particular type of data, the corresponding screen is
usually selected. For example, the parameter screenisused for parameter
input from or output to an external input/output unit, while the program
screen is used for program input or output. However, programs,
parameters, offset data, and macro variables can all be input and output
using a single common screen, that is, the ALL 10 screen.

READ/PUNCH (PROGRAM) 01234 N12345
1/0 CHANNEL 3 TV CHECK OFF
DEVICE NUM. 0 PUNCH CODE 1ISO
BAUDRATE 4800 INPUT CODE ASCII
STOP BIT 2 FEED OUTPUT FEED
NULL INPUT (EIA) NO EOB OUTPUT (ISO) CR
TV CHECK (NOTES) ON BAUDRATE CLK. INNER
CD CHECK (232C) OFF RESET/ALARM ON
PARITY BIT OFF SAT COMMAND HOST
INTERFACE RS422 COM PROTCOL A
END CODE EXT COM CODE ASCII
(O:EIA 11S0)>1
MDI  %%%%  *%% *%*%x **k% 12:34:56
[ PRGRM] [ PARAM] [OFFSET] [MACRO] [(OPRT) ]

.

Fig.5.7 ALL 10 screen (when channel 3is being
used for input/output)
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57.1 Input/output—related parameters can be set on the ALL 10 screen.
Setting Parameters can be set, regardless of the mode.
Input/Output—Related

Parameters

Setting input/output—related parameters

Procedure 1 Pressfunction key .

2 Press the rightmost soft key (=] (continuous menu key) several
times.

3 Presssoft key [ALL 10] to display the ALL 10 screen.

NOTE

1 If program or floppy is selected in EDIT mode, the program
directory or floppy screen is displayed.

2 When the power is first turned on, program is selected by

default.
READ/PUNCH (PROGRAM) 01234 N12345
1/0 CHANNEL 3 TV CHECK OFF
DEVICE NUM. 0 PUNCH CODE 1ISO
BAUDRATE 4800 INPUT CODE ASCII
STOP BIT 2 FEED OUTPUT FEED
NULL INPUT (EIA) NO EOB OUTPUT (ISO) CR
TV CHECK (NOTES) ON BAUDRATE CLK. INNER
CD CHECK (232C) OFF RESET/ALARM ON
PARITY BIT OFF SAT COMMAND HOST
INTERFACE RS422 COMPROTCOL A
END CODE EXT COM CODE ASCII
(O:EIA 1:1SO)>1
MDI kkkk  kkk  kkk kKK 12:34:56
[ PRGRM] [ PARAM] [OFFSET] [MACRO] [(OPRT) ]

.

NOTE
Baud rate clock, CD check (232C), reset/alarm report, and
the parity bit for parameter No. 134, as well as the
communication code, end code, communication protocol,
interface, and SAT command for parameter No. 135 are
displayed only when channel 3 is being used for
input/output.

4 Select thesoft key corresponding to thedesired typeof data(program,
parameter, and so forth).
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5 Settheparameterscorresponding to thetype of input/output unit to be
used. (Parameter setting is possible regardless of the mode.)

Tip

First, set an I/O channel. The parameters on this screen change to those

corresponding to a specified 1/0 channel.

® |/O channel (0to 3)

Setting Corresponding parameter
0 No. 101 to 103
1 No. 111 to 113
2 No. 121to 123
3 No. 131 to 135

® Device number

Setting Input/output device
0 RS—232-C (The control codes DC1 through DC4 are used.)
1 FANUC CASSETTE ADAPTOR 1 (FANUC CASSETTE B1/B2)
2 FANUC CASSETTE ADAPTOR 3 (FANUC CASSETTE F1)
3 FANUC PROGRAM FILE MATE, FANUC FA Card Adaptor

FANUC FLOPPY CASSETTE ADAPTOR, FANUC Handy File
FANUC SYSTEM P-MODEL H

4 RS—232-C (The control codes DC1 through DC4 are not used.)
5 Portable tape reader
6 FANUC PPR

FANUC SYSTEM P-MODEL G, FANUC SYSTEM P-MODEL H

® Baud rate (bps)
Set adesired baud rate value indicated below.

Baud rate (bps)

50

100

110

150

200

300

600

1200

2400

4800

9600

19200
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5.7.2
Inputting and
Outputting Programs

A program can be input and output using the ALL 10 screen.
When entering a program using a cassette or card, the user must specify
the input file containing the program (file search).

File search

Procedure

L( )L D¢ )(CAN)(EXEC)J

1 Presssoft key [PRGRM] onthe ALL 10 screen, described in Section
57.1.

Select EDIT mode. A program directory is displayed.

Press soft key [(OPRT)]. The screen and soft keys change as shown
below.

A program directory isdisplayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

-

00001 N00010

PROGRAM (NUM.) MEMORY (CHAR.)
USED : 60 3321
FREE : 2 429

00010 00001 ©0003 ©0002 O0555 00999
00062 O0004 00005 01111 00969 O6666
00021 01234 00588 O0020 ©0040

>
EDIT #%%% *%% *%%x *%% 14:46:09

\[ F SRH ] [] [PUNCH ] [DELETE] [(OPRT) ]/

4  Enter address N.

5 Enter the number of the file to be found.
NO
Thefirst floppy fileis found.
One of N1 to N9999
Among thefilesnumbered from 1 to 9999, aspecified fileisfound.
N—9999
Thefile immediately after that used most recently is found.
N—9998
When —9998 is specified, the next fileis found. Then, each time
afileinput/output operationisperformed, N-9999 isautomatically

inserted. This means that subsequent files can be sequentially
found automatically.

This state is canceled by specifying NO, N1 to N9999, or N—-9999,
or upon areset.

6 Press soft keys[F SRH] and [EXEC].
The specified file is found.
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Inputting a program

Procedure 1

Press soft key [PRGRM] onthe ALL 10 screen, described in Section
57.1.

Select EDIT mode. A program directory is displayed.

Press soft key [(OPRT)]. The screen and soft keys change as shown
below.

A program directory isdisplayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

00001 N00010

PROGRAM (NUM.) MEMORY (CHAR.)
USED : 60 3321
FREE : 2 429

00010 00001 ©0003 ©0002 O0555 00999
00062 O0004 00005 01111 00969 O6666
00021 01234 00588 O0020 ©0040

>
EDIT #%%% *%% *%%x *%% 14:46:09

\[ F SRH ] [] [PUNCH ] [DELETE] [(OPRT) ]/

4 To specify a program number to be assigned to an input program,

L( JC ) (sTOP) (CAN) (EXEC)J

enter address O, followed by the desired program number.
If no program number is specified, the program number in thefile or
on the NC tapeis assigned asis.

Press soft key [READ], then [EXEC].

The program is input with the program number specified in step 4
assigned.

To cancel input, press soft key [CAN].

To stop input prior to its completion, press soft key [STOP].
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Outputting programs

Procedure

4
5

L( JC ) (sTOP) (CAN) (EXEC)J

Press soft key [PRGRM] onthe ALL 10 screen, described in Section
57.1.

Select EDIT mode. A program directory is displayed.

Press soft key [(OPRT)]. The screen and soft keys change as shown
below.

A program directory isdisplayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

-

00001 N00010

MEMORY (CHAR.)
3321
429

PROGRAM (NUM.)
USED : 60
FREE : 2

00010 00001 ©0003 ©0002 O0555 00999
00062 O0004 00005 01111 00969 O6666
00021 01234 00588 O0020 ©0040

>
EDIT #x*x 14:46:09

* k% * %% * k%

\[ F SRH ] [ READ ] [] [DELETE] [(OPRT) ]/

Enter address O.

Enter adesired program number.

If —9999 is entered, all programsin memory are output.

To output a range of programs, enter OAAAA, OOOOO..
programs numbered from AAAA to OO0 are outpuit.
When bit 4 (SOR) of parameter No. 3107 for sorted display issetto 1
on the program library screen, programs are output in order, starting
from those having the smallest program numbers.

The

Press soft key [PUNCH], then [EXEC].

The specified program or programs are output. If steps4 and 5 are
omitted, the currently selected program is output.

To cancel output, press soft key [CAN].

To stop output prior to its completion, press soft key [STOP].
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Deleting files

Procedure 1 Presssoft key [PRGRM] onthe ALL 10 screen, described in Section

57.1
2 Select EDIT mode. A program directory is displayed.

3 Press soft key [(OPRT)]. The screen and soft keys change as shown
below.

A program directory isdisplayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

00001 N00010

PROGRAM (NUM.) MEMORY (CHAR.)
USED : 60 3321
FREE : 2 429

00010 00001 ©0003 ©0002 O0555 00999
00062 O0004 00005 01111 00969 O6666
00021 01234 00588 O0020 ©0040

>
EDIT #%%% *%% *%%x *%% 14:46:09

[F SRH ] [ READ ] [PUNCH ] [] [(OPRT) ]/

.

4  Press soft key [DELETE].
5 Enter afilenumber, from 1 to 9999, to indicate thefile to be deleted.

6 Press soft key [EXEC].
JC ) ) (ean) (Exec) The k—th file, specified in step 5, is deleted.
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57.3 Parameters can be input and output using the ALL 10 screen.

Inputting and
Outputting Parameters

Inputting parameters

Procedure 1 Presssoft key [PARAM] onthe ALL 1O screen, described in Section
57.1.

2 Sedlect EDIT mode.
3 Press soft key [(OPRT)]. Soft keys change as shown below.

LC mee)(re () )

4  Press soft key [READ], then [EXEC].

L( JC ) ) (cean) (Exec) J The parameters are read, and the “INPUT” indicator blinks at the
lower—right corner of the screen. Upon the completion of input, the
“INPUT” indicator is cleared from the screen.

To cancel input, press soft key [CAN].

Outputting parameters

Procedure 1 Presssoft key [PARAM] onthe ALL 1O screen, described in Section
57.1.

2 Sedlect EDIT mode.
3 Press soft key [(OPRT)]. Soft keys change as shown below.

LC mee)(re () )

4 Press soft key [PUNCH], then [EXEC].

L( JC 20 ) (ean) (BxEc) J The parametersare output, and the* OUTPUT” indicator blinksat the
lower—right corner of the screen. Upon the completion of output, the
“OUTPUT” indicator is cleared from the screen.

To cancel output, press soft key [CAN].
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57.4 Offset data can be input and output using the ALL 10 screen.

Inputting and
Outputting Offset Data

Inputting offset data

Procedure 1

L( )L D¢ )(CAN)(EXEC)J

Press soft key [OFFSET] onthe ALL 10 screen, described in Section
57.1.

Select EDIT mode.
Press soft key [(OPRT)]. Soft keys change as shown below.

LC me)(re () )

4  Press soft key [READ], then [EXEC].

The offset data is read, and the “INPUT” indicator blinks at the
lower—right corner of the screen.

Upon the compl etion of input, the“INPUT” indicator iscleared from
the screen.

To cancel input, press soft key [CAN].

Outputting offset data

Procedure 1

L( )L D¢ )(CAN)(EXEC)J

Press soft key [OFFSET] onthe ALL 10 screen, described in Section
57.1.

Select EDIT mode.
Press soft key [(OPRT)]. Soft keys change as shown below.

LC mee)(re () )

4 Press soft key [PUNCH], then [EXEC].

The offset datais output, and the “OUTPUT” indicator blinks at the
lower—right corner of the screen. Upon the compl etion of output, the
“OUTPUT” indicator is cleared from the screen.

To cancel output, press soft key [CAN].



B-63005EN/02 5. INPUT AND OUTPUT OF DATA

575 Custom macro common variables can be output usingthe ALL 1O screen.

Outputting Custom
Macro Common
Variables

Outputting custom macro common variables

Procedure 1 Presssoft key [MACRO] onthe ALL 10 screen, described in Section
57.1.

2 Sedlect EDIT mode.
3 Press soft key [(OPRT)]. Soft keys change as shown below.

LC mee)(re () )

4 Press soft key [PUNCH], then [EXEC].

L( JC )0 ) (ean) (Bxec) J The custom macro common variablesare output, andthe* OUTPUT”
indicator blinks at the lower—right corner of the screen. Upon the
completion of output, the “OUTPUT"” indicator is cleared from the
screen.

To cancel output, press soft key [CAN].

NOTE
To input a macro variable, read the desired custom macro
statement as a program, then execute the program.
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5.7.6 The ALL 10 screen supports the display of adirectory of floppy files, as
Inputting and well as the input and output of floppy files.

Outputting Floppy

Files

Displaying a file directory

Procedure 1 Presstherightmost soft key (=] (continuousmenu key) onthe ALL
IO screen, described in Section 5.7.1.

2 Press soft key [FLOPPY].
3 Select EDIT mode. The floppy screen is displayed.

4  Press soft key [(OPRT)]. The screen and soft keys change as shown
below.

The floppy screen is displayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

READ/PUNCH (FLOPPY) 01234 N12345
>

MDI  %%%%  *%% *%%x *%k% 12:34:56

[F SRH ] [ READ] [PUNCH] [DELETE] [ ]

- J

5 Press soft key [F SRH].

6 Enter the number of the desired file, then press soft key [F SET].
(FsET) ( JC ) (cAN) (EXEC)

Press soft key [EXEC]. A directory is displayed, with the specified
fileuppermost. Subsequent filesin the directory can be displayed by
pressing the page key.
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READ/PUNCH (FLOPPY) 01234 N12345
No. FILE NAME (Meter) VOL
0001 PARAMETER 46.1
0002 ALL.PROGRAM 12.3
0003 00001 1.9
0004  0O0002 19
0005 00003 19
0006  ©O0004 s
0007  OO0005 :
0008 00010 1.9
0009 00020 1.9
1.9
F SRH
File No.=2
>2_
EDIT #*%%x%x *%%x %%% *%x 12:34:56
[FSRH][ ][ ][ CAN ][EXEC]

- J

A directory in which the first file is uppermost can be displayed
simply by pressing the page key. (Soft key [F SRH] need not be
pressed.)
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Inputting a file

Procedure 1 Presstherightmost soft key (=] (continuousmenu key) onthe ALL
IO screen, described in Section 5.7.1.

2 Press soft key [FLOPPY].
3 Select EDIT mode. The floppy screen is displayed.

4 Press soft key [(OPRT)]. The screen and soft keys change as shown
below.
The floppy screen is displayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

READ/PUNCH (FLOPPY) 01234 N12345
>
MDI  %%%%  *%% *%%x **k% 12:34:56

[F SRH ] [ READ] [PUNCH] [DELETE] [ ]

- J

5 Press soft key [READ].

6 Enter the number of afile or program to be input.

L( FSer) (©sEn (SToR) (o) (EXEC)J - Setting afile number: Enter the number of the desired file, then
press soft key [F SET].
Setting a program number: Enter the number of the desired
program, then press soft key [O SET].

7 Press soft key [EXEC].
The specified file or program is read, and the “INPUT” indicator
blinks at thelower—right corner of thescreen. Upon the compl etion of
input, the “INPUT” indicator is cleared from the screen.
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Outputting a file

Procedure 1 Presstherightmost soft key (=] (continuousmenu key) onthe ALL
IO screen, described in Section 5.7.1.

2 Press soft key [FLOPPY].
3 Select EDIT mode. The floppy screen is displayed.

4 Press soft key [(OPRT)]. The screen and soft keys change as shown
below.
The floppy screen is displayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

READ/PUNCH (FLOPPY) 01234 N12345
>
MDI  %%%%  *%% *%%x **k% 12:34:56

[F SRH ] [ READ] [PUNCH] [DELETE] [ ]

- J

5 Press soft key [PUNCH].

6 Enter the number of the program to be output, together with adesired
(FSET) (OSET) (STOP) (CAN]) (EXEC) output file number.

Setting a file number: Enter the number of the desired file, then
press soft key [F SET].

Setting a program number: Enter the number of the desired
program, then press soft key [O SET].

7 Press soft key [EXEC].
The specified programisoutput, and the“OUTPUT” indicator blinks
at the lower—right corner of the screen. Upon the completion of
output, the “OUTPUT” indicator is cleared from the screen.
If no file number is specified, the program iswritten at the end of the
currently registered files.
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Deleting a file

Procedure 1 Presstherightmost soft key (=] (continuousmenu key) onthe ALL
IO screen, described in Section 5.7.1.

2 Press soft key [FLOPPY].
3 Select EDIT mode. The floppy screen is displayed.

4 Press soft key [(OPRT)]. The screen and soft keys change as shown
below.
The floppy screen is displayed only in EDIT mode. In all other
modes, the ALL 10 screen is displayed.

READ/PUNCH (FLOPPY) 01234 N12345
>
MDI  %%%%  *%% *%%x **k% 12:34:56

[F SRH ] [ READ] [PUNCH] [DELETE] [ ]

- J

5 Press soft key [DELETE].

6 Enter the number of the desired file, then press soft key [F SET].
(FsET) ( JC ) (cAN) (EXEC)

Presssoft key [EXEC]. Thespecifiedfileisdeleted. Afterthefilehas
been deleted, the subsequent files are shifted up.
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5.8

DATA INPUT/OUTPUT
USING A MEMORY
CARD

By setting the /O channel (parameter No. 20) to 4, filesonamemory card
can be referenced, and different types of data such as part programs,
parameters, and offset data on amemory card can be input and output in
text file format.

The major functions are listed below.

Displaying adirectory of stored files

The files stored on amemory card can be displayed on the directory
screen.

Searching for afile

A search is made for a file on a memory card and, if found, it is
displayed on the directory screen.

Reading afile

Text—format files can be read from a memory card.

Writing afile

Data such as part programs can be stored to amemory card in text file
format.

Deleting afile

A file can be selected and deleted from a memory card.

CNC
Writing a file o
Reading a file h
—>
Displaying a directory €«———— Memory card
—>
Searching for afile = <€—
Deleting afile _
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Displaying a directory of stored files

Procedure 1 Pressthe EDIT switch on the machine operator’s panel.

2 Pressfunction key @ .

3 Pressthe rightmost soft key (=] (continuous menu key).

4 Presssoft key [CARD]. The screen shown below isdisplayed. Using
page keys E] and @ , the screen can be scrolled.

No.

0001
0002
0003
0004
0005
0006
0007
0008
0009

k[ PROG ] [

DIRECTORY (M-CARD)

FILE NAME

01000
01001
00002
02000
02001
03001
03300
03400
03500

SIZE

123456
8458
3250

73456
3444
8483

406
2420
7460

][D|R+ ][

00034 N00045
DATE

96/07/10
96/07/30
96/07/30
96/07/31
96/07/31
96/08/02
96/08/05
96/07/31
96/07/31

] [(OPRT) ])

5 Commentsrelating to each file can be displayed by pressing soft key

[DIR+].

No.

0001
0002
0003
0004
0005
0006
0007
0008
0009

k[ PROG ] [

DIRECTORY (M-CARD)

FILE NAME

01000
01001
00002
02000
02001
03001
03300
03400
03500

][D|R+ ][

00034 N00045
COMMENT

(COMMENT

(SUB PROGRAM

(12345678

(

(
(SKIP-K
(HI-SPEED

— N

(
(TEST PROGRAM

=

] [(OPRT) ])

6 Repeatedly pressing soft key [DIR+] toggles the screen between the
display of comments and the display of sizes and dates.
Any comment described after the O number in thefileis displayed.
Up to 18 characters can be displayed on the screen.
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Searching for a file

Procedure 1 Pressthe EDIT switch on the machine operator’s panel.

2 Pressfunction key @ .

3 Pressthe rightmost soft key (=] (continuous menu key).

4 Press soft key [CARD]. The screen shown below is displayed.

DIRECTORY (M-CARD) 00034 N00045
No.  FILE NAME SIZE DATE
0001  0O1000 123456 96/07/10
0002 01001 8458 96/07/30
0003 00002 3250 96/07/30
0004 02000 73456 96/07/31
0005 02001 3444 96/07/31
0006 03001 8483 96/08/02
0007  0O3300 406 96/08/05
0008 03400 2420 96/07/31
0009 03500 7460 96/07/31

k[ PROG ] [ ] [DIR ¥ ] [ ] [(OPRT) ])

5 Press soft key [(OPRT)].

6 Set the number of the desired file number with soft key [F SRH].
(Fsri) (Fread) (NReD) (PuncH) (DELETE) Then, start the search by pressing soft key [EXEC]. If found, thefileis
displayed at the top of the directory screen.

When a search is made for file number 19

DIRECTORY (M—CARD) 00034 N00045
No.  FILE NAME COMMENT
0019 01000 (MAIN PROGRAM)
0020 01010 (SUBPROGRAM-1)
0021 01020 (COMMENT )
0022 01030 (COMMENT )
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Reading a file

Procedure 1 Pressthe EDIT switch on the machine operator’s panel.
2 Press function key PROG.
3 Presstherightmost soft key  (continuous menu key).
4 Press soft key [CARD]. Then, the screen shown below is displayed.
DIRECTORY (M-CARD) 00034 N00045
No.  FILE NAME SIZE DATE
0001 01000 123456 96/07/10
0002 01001 8458 96/07/30
0003 00002 3250 96/07/30
0004 02000 73456 96/07/31
0005 02001 3444 96/07/31
0006 03001 8483 96/08/02
0007 03300 406 96/08/05
0008 03400 2420 96/07/31
0009 03500 7460 96/07/31

k[ PROG ] [ ] [DIR ¥ ] [ ] [(OPRT) ])

5 Press soft key [(OPRT)].
(FsrH) (FREAD) (NREAD) (PUNCH) (DELETE)

6 To specify afile number, press soft key [F READ]. The screen shown
below is displayed.

DIRECTORY (M—-CARD) 00001 N00010
No. FILE NAME COMMENT
0019 01000 (MAIN PROGRAM)
0020 01010 (SUBPROGRAM-1)
0021 01030 (COMMENT )
READ
FILE NAME=20 PROGRAM No.=120

>

EDIT  s%%x  #k%k *%k*  kkks 15:40:21

[F NAME] [ O SET ] [ STOP ] [ CAN ] [ EXEC ]

- J

7 Enter filenumber 20 from the M DI panel, then set the file number by
pressing soft key [F SET]. Next, enter program number 120, then set
the program number by pressing soft key [O SET]. Then, press soft
key [EXEC].

File number 20 is registered as 00120 in the CNC.

Set a program number to register a read file with a separate O
number. If no program number isset, the O number inthefilename
column is registered.
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8 To specify afilewithitsfile name, press soft key [N READ] in step 6
above. The screen shown below is displayed.

DIRECTORY (M-CARD) 00001 N00010
No. FILE NAME COMMENT

0012 00050 (MAIN PROGRAM)
0013 TESTPRO (SUB PROGRAM-1)
0014 00060 (MACRO PROGRAM)
READ FILENAME =TESTPRO

PROGRAM No. =1230
>

EDIT xx%x *x%x%x *%k%x *kk* 15:40:21

[F NAME] [ O SET ][ STOP ] [ CAN ] [ EXEC ]

- J

9 Toregister filename TESTPRO as01230, enter filename TESTPRO
from the MDI panel, then set the file name with soft key [F NAME].
Next, enter program number 1230, then set the program number with
soft key [O SET]. Then, press soft key [EXEC].
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Writing a file

Procedure

L(F SrRH) (FREAD) (NREAD) ((PUNCH) (DELETE)J

1 Pressthe EDIT switch on the machine operator’s panel.

2 Pressfunction key @ .

3 Pressthe rightmost soft key (=] (continuous menu key).
4 Press soft key [CARD]. The screen shown below is displayed.

DIRECTORY (M-CARD) 00034 N00045
No.  FILE NAME SIZE DATE
0001  0O1000 123456 96/07/10
0002 01001 8458 96/07/30
0003 00002 3250 96/07/30
0004 02000 73456 96/07/31
0005 02001 3444 96/07/31
0006 03001 8483 96/08/02
0007  0O3300 406 96/08/05
0008 03400 2420 96/07/31
0009 03500 7460 96/07/31

k[ PROG ] [ ] [DIR ¥ ] [ ] [(OPRT) ])

5 Press soft key [(OPRT)].
Press soft key [PUNCH].

Enter adesired O number from the MDI panel, then set the program
number with soft key [O SET].

When soft key [EXEC] is pressed after the setting shown below has
been made, for example, the file is written under program number
01230.

\l

PUNCH FILE NAME =
PROGRAM No. =1230
>

EDIT *%%x %%x%% %% *%%%* 15:40:21
[F NAME] [ O SET ][ STOP ] [ CAN ] [ EXEC ]

8 Inthe same way as for O number setting, enter a desired file name
from the MDI panel, then set the file name with soft key [F SET].
When soft key [EXEC] is pressed after the setting shown below has
been made, for example, the file is written under program number
01230 and file name ABCD12.

PUNCH FILE NAME =ABCD12
PROGRAM No. =1230
>

EDIT *%%x %%x%% %% *%%%* 15:40:21
[F NAME] [ O SET ][ STOP ] [ CAN ] [ EXEC ]
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Deleting a file

Procedure 1 Pressthe EDIT switch on the machine operator’s panel.

2 Pressfunction key @ .

3 Pressthe rightmost soft key (=] (continuous menu key).

4 Press soft key [CARD]. The screen shown below is displayed.

DIRECTORY (M-CARD) 00034 N00045
No.  FILE NAME SIZE DATE
0001  O1000 123456 96/07/10
0002 01001 8458 96/07/30
0003 00002 3250 96/07/30
0004 02000 73456 96/07/31
0005 02001 3444 96/07/31
0006 03001 8483 96/08/02
0007  0O3300 406 96/08/05
0008 03400 2420 96/07/31
0009 03500 7460 96/07/31

k[ PROG ] [ ] [DIR ¥ ] [ ] [(OPRT) ])

5 Press soft key [(OPRT)].

6 Setthenumber of the desired filewith soft key [DELETE], then press
(FsrH) (FREAD) (NREAD) (PUNCH) (DELETE) soft key [EXEC]. The file is deleted, and the directory screen is

displayed again.
When file number 21 is deleted

DIRECTORY (M—CARD) 00034 N00045
No.  FILE NAME COMMENT
0019 01000 (MAIN PROGRAM)
0020 01010 (SUBPROGRAM-1)
0021 01020 (COMMENT )
0022 01030 (COMMENT )

File name 01020 is del eted.

DIRECTORY (M—CARD) 00034 N00045
No.  FILE NAME COMMENT
0019 01000 (MAIN PROGRAM)
0020 01010 (SUBPROGRAM-1)
0021 01020 (COMMENT )
0022 01030 (COMMENT )

File number 21 is assigned to the next file name.

_443_
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Batch input/output with a memory card

Procedure

Onthe ALL 10 screen, different types of data including part programs,
parameters, offset data, pitch error data, custom macros, and workpiece
coordinate system data can be input and output using amemory card; the

screen for each type of data need not be displayed for input/output.

Memory card < [ALLIO screen

Data item name

Partprogram

Parameter

Offset data

Pitch error data

Custom macro

Workpiece coordinate system
data

(additional coordinate systems)

1 Pressthe EDIT switch on the machine operator’s panel.

2 Pressfunction key .

3 Press the rightmost soft key (=] (continuous menu key) several

times.

4 Press soft key [ALL 10]. The screen shown below is displayed.

READ/PUNCH (PROGRAM)
No.  FILE NAME SIZE
*0001 00222 332010
0002 01003 334450
0003 MACROVAR.DAT 653400
0004 00002 341205
[PROGRAM]

00330
>

EDIT * k% *kk*k * k% *kk*k

[ PROG ] [PARAM] [OFFSET] [

.

00001 00002 00003 00005 00100 00020
00006 00004 00110 00200 02200 00441

00001 N000O1
DATE
96-04-06
96-05-04
96-05-12
96-05-13

10:07:37
] [(OPRT) ]

Upper part : Directory of files on the memory card
Lower part : Directory of registered programs

5 With cursor keys@ and @ , the user can choose between upper

part scrolling and lower part scrolling. (An asterisk (*) displayed at

the |eft edge indicates the part for which scrolling is possible.)

E] : Used for memory card file directory scrolling.

@ . Used for program directory scrolling.

_444_
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6 With page keys E] and @ , scroll through the file directory or
program directory.

7 Whenthisscreenisdisplayed, the program dataitemisselected. The
soft keysfor other screensaredisplayed by pressing therightmost soft
key [E] (continuous menu key). Soft key [M—CARD] represents a
separate memory card function for saving and restoring system RAM
data. (See Sections **[ZJElEli** and Section **JEJeler*.)

[MACRO] [ PITCH ] [ WORK] [ ] [(OPRT)]

- J

()0 )0 J{wewgj{ermm ]

.

When adataitem other than program is sel ected, the screen displaysonly
afiledirectory.
A dataitem isindicated, in parentheses, on the title line.

READ/PUNCH (PARAMETER) 00001 N000O1
No.  FILE NAME SIZE DATE
0001 00222 32010 96/04/06
0002 01003 4450 96/05/04
0003  MACROVAR.DAT 653400 96/05/12
0004 00003 4610 96/05/04
0005 00001 4254  96/06/04
0006  O0002 750 96/06/04
0007  CNCPARAM.DAT 34453 96/06/04

8 Display the following soft keys with soft key [(OPRT)].

t[F SRH ] ( FREAD ] [NREAD | (PUNCH | [DELETE]J

The operation of each function is the same as on the directory (memory
card) screen. Soft key [O SET], used for program number setting, and the
“PROGRAM NUMBER =" indication are not displayed for data items
other than program.

[F SRH] : Finds a specified file number.

[F READ] : Readsa specified file number.
[PUNCH] : Writesafile.

[N READ] : Readsafile under a specified file name.
[DELETE] : Deletes a specified file number.

NOTE
With a memory card, RMT mode operation and the
subprogram call function (based on the M198 command)
cannot be used.
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Error codes

Memory card error codes

Code Meaning
007 The memory card is protected.
030 The memory card is not inserted into its slot.
032 The memory card’s battery is exhausted.
102 The memory card does not have sufficient free space.
105 No memory card is mounted.
106 A memory card is already mounted.
110 The specified directory cannot be found.
111 There are too many files under the root directory to allow a
directory to be added.
114 The specified file cannot be found.
115 The specified file is protected.
117 The file has not yet been opened.
118 The file is already open.
119 The file is locked.
122 The specified file name is invalid.
124 The extension of the specified file is invalid.
129 A non—corresponding function was specified.
130 The specification of a device is invalid.
131 The specification of a pathname is invalid.
133 Multiple files are open at the same time.
135 The device is not formatted.
140 The file has the read/write disabled attribute.
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INTERFACE BETWEEN CNC AND PMC

This chapter describes the signal s between the machine operator’s panel,
magnetics cabinet and the PMC, connection of the signals between PMC
and CNC, and confirmation method of on/off state of these signals.

It also describes system configuration of PMC, parameters of PMC,
ladder and how to display time chart of the signals on the screen.

It also describes a method of inputting/outputting PM C parametersto an
external device.
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6.2
SPECIFICATION OF
PMC

6.2.1
Specification

Series 16i—-MODEL A/Series 18i-MODEL A

Model
PMC-SB5 PMC-SB6
Programmingmethod language Ladder Ladder
C-language Step sequence
(Option) C-language
(Option)
Number of ladder level 2 2
Level-1 Cycle Time 8ms 8ms
Basic Instruction Execution Time 0.085 0.085
(us/step) (us/step)

Program capacity
e [adder (step)

® Symbol/Comment*

Approx. 3,000
Approx. 5,000
Approx. 8,000
Approx. 12,000
Approx. 16,000
Approx. 24,000

Approx. 3,000
Approx. 5,000
Approx. 8,000
Approx. 12,000
Approx. 16,000
Approx. 24,000
Approx. 32,000

e Message 1to 128KB 1to 128KB
e Languageonly 0.1to 64KB 0.1to 64KB
Instuction (Basic) 14 kinds 14 kinds
(Functional) 67 kinds 67 kinds
Intemal relay R) 1618 byte 3200 byte
Message request (A) 25 byte 125 byte
Non-volatile
e Var. Timer ) 80 byte 300 byte
e Counter © 80 byte 200 byte
o Keeprelay (K) 20 byte 50 byte
e Datatable (D) 3000 byte 8000 byte
Subprogram P) 512 programs 2000 programs
Label L) 9999 labels 9999 labels
Fixed timer Timer No. 100 Timer No. 100
devices specified devices specified
Input/output
® |/Olink (1) Max. 1024 points max. 1024 points max.
(O) Max. 1024 points max. 1024 points max.
Sequence program storage media Flash ROM Flash ROM
Ladder 128KB 128KB
256KB 256KB
Clanguage 256KB 256KB
512KB 512KB
1MB 1MB
2MB 2MB
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Series 20i—-MODEL A/Series 21i-MODEL A

Model
PMC-SA1l PMC-SA5
Programming system Ladder Ladder
C language C language
(option)(Note) (option)(Note)
Number of ladder levels 2 2
First-level execution period 8ms 8ms

Basic instruction processing time

5.0 u sec/step

0.085 . sec/step

Program size
e [adder (step)

Approx. 3,000
Approx. 5,000

Approx. 3,000
Approx. 5,000
Approx. 8,000
Approx. 12,000
Approx. 16,000

e Symbol 1to 128KB 1to 128KB
Comment
® Message 0.1 to 64KB 0.1to 64KB
Instruction (Basic instruction) 12 14
(Functioninstruction) 49 66
Internal relay R) 1100 byte 1118 byte
Message request (A) 25 bytes (200 points) 25 bytes (200 points)
Nonvolatilememory
® Variabletimer (T) 80 bytes (40 each) 80 bytes (40 each)
e Counter © 80 bytes (20 each) 80 bytes (20 each)
o Keeprelay (K) 20 byte 20 byte
e Datatable (D) 1860 byte 1860 byte
Subprogram P) — 512 each
Label (L) — 9999 each
Fixed timer 100 each (Timer num- 100 each (Timer num-
ber specification) ber specification)
110
® |/O Link (Input) 1024 points max. 1024 points max.
(Output) 1024 points max. 1024 points max.
Sequenceprogram Flash ROM Flash ROM
Storage media (Ladder) 128KB 128KB
(Clanguage) 256KB 256KB
(Note) 512KB 512KB
1MB 1MB
2MB 2MB

NOTE

Applicable to the Series 21i

— 450 —




B-63005EN/02 6.INTERFACE BETWEEN CNC AND PMC

Address Model
. L Series 16i-MODEL
Character Signal description AJSeries 18i-MODEL A
PMC-SB5 PMC-SB6
Inputsignal from the machine to
X the PMC (MT to PMC) X0 to X127 (Note)
Output signal from the PMC to the
Y machine (PMC to MT) Y010 Y127 (Note)
F Input signal from the NC to the FO to F255 FO to F511
PMC F1000to F1255 | F1000to F1511
(NC to PMC) F2000to F2511
G Output signal from the PMC to the | GO to G255 GOto G511
NC G1000to G1255 | G1000to G1511
(PMC to NC) G2000to G2511
R Internal relay RO to R1499 RO to R2999
R9000to R9117 | R9000 to R9199
A Message request signal AO to A24 AOto Al124
C Counter COto C79 COto C199
K Keeprelay KO to K19 KO to K39
K900 to K909
T Datatable TOto T79 TOto T299
D Variable timer DO to D2999 DO to D7999
L Labelnumber L1to L9999 L1to L9999
P Subprogramnumber P1toP512 P1to P2000
NOTE

The addresses (X1000 and up, Y1000 and up) for built—in
I/O cards are also reserved. /O allocation in these areas is
not allowed. Do not use X1000 and up and Y1000 and up.
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Model
Character Signal description As/ggﬁsésgzl\_/lﬁgga
PMC-SA1 PMC-SA5
X | {pputsignalflom the machine to X010 X127 (Note)
Y ?h‘f;%“(ts:\%igﬁ;”)the PMC toma- YO'to Y127 (Note)
F Input signal from the NC to PMC FO to F255 FO to F511
(NC to PMC) F1000to F1255
G Output signal from the PMC to NC | GO to G255 GO0 to G255
(PMC to NC) G1000to G1255 | G1000to G1255
R Internal relay RO to R999 RO to R999
R9000 to R9099 | R9000 to R9117
A Message request signal A0 to A24 A0 to A24
Cc Counter COto C79 COto C79
K Keeprelay KO to K19 KO to K19
T Variable timer TOto T79 TOto T79
D Datatable DO to D1859 DO to D1859
L Labelnumber — L1to L9999
P Subprogramnumber — P1toP512
NOTE

The addresses (X1000 and up, Y1000 and up) for built—in
I/O cards are also reserved. /O allocation in these areas is
not allowed. Do not use X1000 and up and Y1000 and up.
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6.2.3
Built—in Debug
Function

Function Contents

Display of sequence program Dynamic display of ladder diagram

Diagnosticfunction e Title data display

signal status (symbol can be displayed)
PMC alarm display

Signaltrace

Memory contents display

Signal waveform display

Task status display (PMC—-RC3/RC4 only)
1/0 connection status display

Timer
Counter
Keeprelay
Datatable

Setting and displaying data

Sequence program editfunction | Ladder diagram editing
(A ladder edit module is required It is not required
when PMC language board is used.)

6.2.4
System Reserve Area
of Internal Relay

(1) R9000 (Operation output register for the ADD, SUB, MULB, DIVB,
and COMPB functional instructions)

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

R9000 \% N Z Operationresult
register

L Zero

Sign is minus
Overflow

(2)R9000 (Error output for the EXIN, WINDR, WINDW, MMCWR,
MMCWW, MMC3R, and MMC3W functional instructions)

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

L The instruc-

tionendedin
error.

R9000
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(3) R9002 to R9005 (Operation output registers for the DIVB functional

instruction)

The data remaining after the DIV B functional instruction is executed

in output.

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

R9002

R9003 Register for
remainder

R9004 (used by DIVB
instruction)

R9005

(4) R9091 (System timer)

4 signals can be used as system timer.
The specifications of every signal are as following.

#7  #6  #5  #4  #3  #2 #1 #O
R9091
L always OFF
always ON
Cyclic signal of 200
ms (104 ms ON, 96
ms OFF)
Cyclic signal of 1 se-
cond. (504 ms ON,
496 ms OFF)
CAUTION
Each signal is initially off. R9091.0 and R9091.1 are set
cyclically at the beginning of the first ladder level.
Each signal (ON-OFF signal) has an accuracy of +8 ms.
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1s
6.2.5
Execution Period of
PMC
Sequenceprogram
1stlevel
From NC ~ (High—speed se-
1) quence)
END1
2nd level
(Normalsequence)
(-1
_________ Y _ .
~— Synchronized C T
buffer >
(2)-2
____________ Y. ..
Head of 2nd level
(2)-n
END2
3rd level
FromMT (Display sequence)
(PMC-RC/RC3/
RC4 only)
8msec END3
r—%
Period | | | |
1) 1) 1)
1stlevel J— J— J—
(2)-1 (2)-2 (2)-n (2)-1
2nd level _— - -
3rd level _ - I
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6.3
PMC SCREEN

6.3.1
Display Method

1. Pr%s

2. Presssoft key [PM C], then PM C screenisdisplayed and thefollowing

soft keys are displayed:

PMC CONTROL SYSTEM MENU MONIT RUN

SELECT ONE OF FOLLOWING SOFT KEYS
PMCLAD : DYNAMIC LADDER DISPLAY
PMCDGN : DIAGNOSIS FUNCTION
PMCPRM : PARAMETER (T/C/K/D)
RUN/STOP : RUN/STOP SEQUENCE PROGRAM When
EDIT : EDIT SEQUENCE PROGRAM built—in
I/0 : I/O SEQUENCE PROGRAM program-

. mer is run-

SYSPRM : SYSTEM PARAMETER ning.
MONIT : PMC MONITOR

[ PMCLAD] [ PMCDGN ] [ PMCPRM ] [ ] [ ]

A A A /

I— System parameter screen
Status display of PMC 1/O signal
Dynamic display of sequence program

[ STOP ] [ EDIT ] [ I/0 ] [ SYSPRM ] [ MONIT ]

I— System parameter screen

Input/output of sequence pro-
gram

Editing sequence program
RUN/STOP of sequence

The no. of menus to be displayed changes depending on presence/
absence of built—in programmer.

PMC-SB5/SB6 PMC-SB5/SB6 PMC-SB5/SB6
(Without memory (With memory (With C language
card for editing) card for editing) board)
RUN/STOP O O @)
EDIT X O O
110 O O O
SYSPRM X O O

x . Cannot be displayed nor used.
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6.3.2
PMCLAD Screen

® Contents displayed

® Search method

Press soft key [PMCLAD], and a sequence program is displayed
dynamically and operation monitoring can be confirmed :

Number of net displayed
Ladder display RUN/STOP status
LADDER NET 0001-0004 MONIT RUN
LOG1 LOG1 v — Comment
— | O ALWAYS1
LOG1
B
X008.4 *ESP
| N EMERGENCY
: ~ STOP
[EnD1 |
1
PORD POR
| M) POWER ON
: ~ RESET
\[ TOP ] [ BOTTOM] [ SRCH ] [W—SRCH ] [N—SRCH ]
Other soft keys
[ F-SCRH ] [ ] [ ] [ADRESS ]
&L 4 Switched each
time pressed
[ SYMBOL ]
1. 1Green(Low brightness) display Contacts :open Relay :off

N O MDD

© ®

White (High brightness) display Contacts : closed Relay : on

Usethecursor keys @ @ or the page keys to change

display positions.

[TOP]:Searches top of ladder.

[BOTTOM]:Search bottom of ladder.

Address.bit,|[SRCH] or Signal name, [SRCH]
Address.bit,[W-SRCH] or Signal hame ,[W—-SRCH]

Net no.[N-SRCH]:Ladder is displayed from the specified net.
Functional instruction no. [F-SRCH] or Functiona instruction
name[F-SRCH]

[ADRESS]:Signal is displayed by address and bit no.
[SYMBOL]:Signal is displayed by signal name (symbol).

(If symbol is not registered at program preparation time, the address
of the signal is displayed).
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e Dump display on ladder
diagram

e Parameter display on
ladder diagram

e Stop of ladder diagram
display by trigger of
signal

[Remarks]

The search function searches a signal in the forward direction and
displays the ladder with the searched signal at its head. Because there
may exist plural contacts, repeat the search operation to find plural
locations, repeat the search operation to find plural locations with the
specified signal.

If aspecified signal isnot found up to the end of the program (ladder),
execution returns to the head of a program and search continues.

Ladder diagram and signal status dump can displayed together.
The dump is displayed over 2 lines at the last line of ladder diagram by
pressing the [DUM P] soft key.

ﬁ keys or [SEARCH] soft key is used for changing of PMC
address.

The [DUMP] soft key has the follwing functions.

(1)[BYTE]: Bytetypedisplay (1 BYTE)
“G0000 00 14 00 00 01 00 00 00 00 00 00 00 00 00 00 00"
“G0016 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00"

(2 [WORD]: Word type display (2 BYTE)
“G0000 1400 0000 0001 0000 0000 OO0 0000 0000
“G0016 0000 0000 0000 0000 0000 OO0 0000 0000

(3)[D.WORD]: Long word type display (4 BYTE)
“G0000 00001400 00000001 00000000 0O000000”
“G0016 00000000 00000000 OO000000 00000000

The value of parameter of a functional instruction is displayed in the
functional instruction of aladder diagram.

The function of the soft key is as follows:

(1)[DPARA] : The value of parameter is displayed in functiona
instruction.

(2 [NDPARA] : Thevalue of parameter is not displayed in functional
instruction.

The ladder display can be stopped by manual operation or trigger of
signal.

The former ladder diagram display renews signal status every moment.
But by using thisfunction, all theladder diagram at the specified moment
can be checked.

The stop conditions as a trigger are specified by rising or falling edge
detection of the designated signal.
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e Display of setting trigger

The setting address, condition and counter are displayed at thetitle line.

“MODE:ON : X0000.0: 0 : 0001~

A

A
L COUNT: Trigger checking number (default 1)

POINT: Trigger checking number (default 0)
0: the top of the 1st level
1: after END1 execution
2 : after END2 execution
3: after END3 execution

ADR: Trigger setting address

ON: Rising edge detection (TRGON)
OFF: Falling edge detection (TRGOFF)

* Setting form adr ;pl ;p2+[ TRGON/TRGOFF]soft key

NOTE

“"="EOB” adr (trigger address) ;p1 (trigger point) ;p2 (trigger
checking number (1~65535))

*  Becauseparametersare stored in the nonvolatile memory, they are not
lost even if the power is turned off.

When bit 2

of keep relay K18 (K901 for SB6) is set to 1 after

parameters for sampling are specified, the trigger function
automatically starts when the power is turned on.
For thisoperation, depress[TRIGER] soft key to bring thefollowing

menu.

~

RET

L

SEARCH | ADRESS |TRIGER |WINDOW
TRGON | TRGOFF START 4—‘
NEXT
DUMP DPARA TRGSRC INIT 4J

The function of the [TRIGER] soft key is explained below:

(1)[TRGON] :

(2) [TRGOFF] :

(3)[START]

(4)[TRGSRC]:

(5)[INIT]

Thetrigger function is stopped when aspecified address
signal goes high (is turned ON).
Thetrigger function is stopped when aspecified address
signal goes low (is turned OFF).

. Pressing this key switches between trigger function

execution and trigger function termination. While the
trigger function isbeing executed, the“ TRG” indication
blinks.

An instruction at which the trigger function has been
stopped by aspecified address signal issearched for and
indicated by blinking.

. Thetrigger setting isinitialized.
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e Divided display of ladder
diagram

® ON-LINE EDIT

This function is used for displaying the divided screen. It can display
max. six division.

For this operation, depress [WINDOW] soft key to bring the following
menu.

I—VSEARCH ADRESS | TRIGER | WINDOW

RET

LDIVIDE CANCEL |DELETE |SELECT |WIDTH

The function of the soft key [WINDOW] is as follows:

(1)[DIVIDE] : The screen will be divided.
The dividing display of ladder diagram can be
displayed for the designated NET number.
(NET number+[DIVIDE])
(2)[CANCEL] : Thedividing display of ladder diagram display ends.
(The screen returns to normal display.)
(3)[DELETE] : The screen division subject to operation is ended.

(4)[SELECT] : Change the screen subject to division operation.
The screen in operation is displayed by “purple” title
line, another screen is displayed by “blue’ title line.
In monochrome, the screen is displayed by changing
brightness.

(5 [WIDTH] : Changethewidth of division by using [EXPAND] or
[SHRINK] soft key.

(6)[EXPAND] : Thedivided screen is expanded.
(7)[SHRINK] : Thedivided screen is shrank.

When bit 1 in the keep relay K17 (K900 for SB6) is 1, this function is
available and [ONLEDT] soft key is displayed.

When the ladder program is executing, a part of the ladder program can
be changed.

e Change the type of contact (A contact, B contact)

e Change address of contact and coil.

e Change address parameter of functional instruction.

This function don’t change the size.

(Cannot be Addition, deletion and chanegable data size)

When bit 3 in the keep relay K18 (K901 for SB6) is 1, this program is
automatically transferred to backup RAM after onine edit.

When bit 3inthekeeprelay K18 (K901 for SB6) isO, transfer to backup
RAM with COPY function of 1/0O screen. |If power is off without this
operation, edited datais lost.
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6.3.3 Press soft key [PM CDGN] then PMC's diagnostic screen is displayed.
PMCDGN Screen

® TITLE screen Thetitle data registered when aladder program is prepared is displayed.
r Page number
4 N
PMC TITLE DATA #1 MONIT RUN

PMC PROGRAM NO.

EDITION NO. :

PMC CONTROL PROGRAM

SERIES : 406A EDITION :08

(SERIES : 406C EDITION :08)

PMC TYPE CONTROL : SB3 PROGRAM : SB3

MEMORY USED : KB

LADDER : KB

SYMBOL : KB

MESSAGE : KB

SCAN TIME : MSEC

SCAN MAX : 016 MS MIN : 008 MS
[ TITLE ] [ STATUS ] [ ALARM ] [ TRACE ] [ ]

)

Other soft keys

[ M.SRCH] [ANALYS ] [ ] [ ] [ ]

1stpage n PMC PROGRAM NO. : Setwhen PMC
EDITION NO. : is

prepared
PMC CONTROL PROGRAM
SERIES : 7 EDITION: [ZZ1— Series and edition of PMC
control software

MEMORY USED [Z4 kB

LADDER ZAa ks Memory used and
SYMBOL 21 kB execution time is
MESSAGE 71 KB displayed.

SCAN TIME ¥Z31 MSEC

2ndpage MACHINE TOOL BUILDER NAME :

MACHINE TOOL NAME :

CNC & PMC TYPE NAME :

PROGRAM DRAWING NO. : Setwhen PMC

is prepared.

3rdpage DATE OF DRAWING :

PROGRAM DESIGNED BY :

ROM WRITTEN BY :

REMARKS :
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® STATUS screen On/Off state of input/output signals and internal relay is displayed.
PMC SIGNAL STATUS MONIT RUN
ADDRESS 7 6 5 4 3 2 1 0
ED7 ED6 ED5 ED4 ED3 ED2 ED1 EDO |[<— Signal
G0000 0 0 0 0 1 0 1 0 |« hame
ED15 ED14 ED13 ED12 ED11 ED10 ED9 EDS8 | Signalstate
G0001 o o o o 0 0o 0 o0 2582
ESTB EA6 EA5 EA4 EA3 EA2 EAl EAOQ '
G0002 0 0 0 0 0 0 0 0
Signal state
G0003 0 0 0 0 0 0 0 0 |reverses for
FIN signals with *.
G0004 0 0 0 0 0 0 0 o |0:On
1: Off
\[ ssarca ) ( ) ( ) ( ) )

[Search Method]

o key :Forward and Backward by screen

° @ E] key :Forward and Backward by diagnostic humber

e To search a specified address or signal name, input an address number
or signal name and press [SEARCH].

® Alarm screen Displays an alarm generated in PMC.

4 )

PMC ALARM MESSAGE MONIT RUN

Alarm dis-
play

For details
ofalarms,
refer to
Appendix
2 List of
Alarms.

ER32 NO I/O DEVICE <

ALM <} Blinked

[ TITLE ] [ STATUS ] [ ALARM ] [ TRACE ] [ ]

)
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® TRACE screen

Every time a specified signal changes, the signal statusis memorized in
the trace memory. This function is useful for identifying intermittent

troubles.
1 Trace parameter screen

4 )

\[ T.DISP] [ EXEC ] [ ] [ ] [ ]

PMC SIGNAL TRACE MONIT RUN

TRACE MODE :

(0:1BYTE/1:2BYTE/2:WORD)

1STTRACE ADDRESS CONDITION
ADDRESS TYPE : (0:PMC/1:PHY)
ADDRESS :
MASK DATA H

2NDTRACE ADDRESS CONDITION
ADDRESS TYPE : (0:PMC/1:PHY)
ADDRESS
MASK DATA

)

T— Changesto a trace memory display screen (Screen on
the next page)

Select each item by cursor key

TRACE MODE: Select the trace mode
0=Records changes of 1-byte signals

1=Records changes of independent 2-byte signals
2=Records changes of consecutive 2—byte signals

. ADDRESS TY PE:

0=PMC addressis used for tracing address.
1=Physical addressis used for tracing address.
(Mainly used for C-anguage program)

. ADDRESS: Set atracing address.
. MASK DATA: The bits to be traced are specified by a hexadecimal

number (2 digits).
For example, to trace the signals at bit 7,6,5 and 0, set E1
(hexadecimal) to MASK DATA.
H#7 #6 #5 #4 #3 #2 #1 #0

E1% 1 1 100001
However, even if bit 43,2 and 1 changes, tracing (memory
registration) cannot be done but signal status is memorized when a
tracing is executed.
[Correspondence of binary and hexadecimal number]

00002 : 016 00015: 116 00105:21 00115 : 346

01002 : 416 0101, : 516 0110,: 695 01115: 716

10005 : 816 10015: 91 1010: A1 1011, : B4g

1100; : C16 1101, : D16 11105 : Eis 11115 : F4g
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2 Trace memory contents display screen

-

PMC SIGNAL TRACE

NO. 76543210

MONIT RUN
1ST ADDRESS=X008 (E1) 2ND ADDRESS=G000 (FF) <4— Trace
address
76543210 and mask
data(in pa-

0000 « .+ ¢ ¢ o o ..
0001 T % % % % % % %
0002 TTI*** %% %

* ok ok ok ok ok k ok rentheses)

* k k k k¥ %k % %

0003 ZEEIEB IS I 0 SRS  <—|Lateststatus

0004 . . . .. ...
0005 . . . .. ...
0006 . < . ¢ o . . .
0007 . ¢ . ¢ o . ..
0008 . . . . . ...

[ TRCPRM] [ STOP ] [

I'mark : 1
*mark : 0

10”LCD/14”CRT is dis-
played by 1 and 0.

a. Soft key [TRCPRM]: Return to the trace parameter setting screen

b. Soft key [EXEC]:

c. Soft key [STOP]:

(screen of previous page)

Starts tracing.

Trace memory is cleared and each time a
specified signal changes, its statusisrecorded.
Trace memory is 256 bytes and if tracing is
executed 128 times by 2-byte tracing, tracing
is executed again from the head of memory.

Ends the tracing.

*The tracing parameters are held even if the power is turned off.

#7

# #4

#3 #2 #1 #0

| K017 | |

.

(K900 for SB6)

#5 0: Tracing starts by [EXEC].

1: Tracing starts automatically after power on
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6.3.4
Memory Display
(M.SRCH)

® Display of Screen and
Operation

® Function of store
memory

1) Pressing the [M.SRCH] soft key changes the screen to that shownin
Fig. 3.5. The displayed soft keys also change.

2) Enter aphysical addressin hexadecimal fromwhichthe contentsof the
memory are to be displayed. Then pressing the [SEARCH] key
displays 256 byte of stored data starting from the specified address.
Example) Enter 100000, then pressing the [SEARCH] keydisplays

the contents of the memory starting from 100000H.

3) An address can be changed using the or key.

4) Pressing either the [BYTE], [WORD], or [D.WORD] soft key
displays data of the corresponding type.
If an address at which the memory is not used is specified, a system
error occurs.

To store datain memory, set bit 4 of keep relay K17 to 1, move the cursor
to a position at which the address of the data to be changed in RAM is
displayed, and enter data in units of datatype in hexadecimal.

Example) Entering OF41, then pressing the key stores
OF41 at the address specified by the cursor

-

100000
100010
100020
100030

100040
100050
100060
100070

100080
100090
100020
1000BO

1000c0
1000D0
1000E0
1000F0

PMC CONTENTS OF MEMORY

0000 0000 0000 0000 0000 0000 0000 0000 ................
4142 4344 4546 4748 494A 4B4C 4D4E 4F50 ABCDEFGHIJKLMNOP
2020 2020 2020 2020 2020 2020 2020 2020

5152 5354 5556 5758 595A 2020 2020 2020 QRSTUVWXYZ

0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................

4641 4E55 4320 434F 2E2C 5444 0000 0000 FANUC CO.LTD....
0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................

0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................
0000 0000 0000 0000 0000 0000 0000 0000 ................

\[ SEARCH ] [ INPUT ] [ ] [ ] [ ]

~

MONIT RUN
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® ANALYS screen
(Ladder editing card is
required not usable with
SALl)

Change of signalsis displayed as the same display as that on the
oscilloscope.

1 Parameter setting screen (1st page)

4 )

PMC SIGNAL ANALYSIS (PARAM) MONIT RUN

SAMPLING TIME : 10 (1-10 SEC) (@
TRIGGER ADDRESS : G0007.2 (b)
CONDITION : 0 ©

(0: START 1: TRIGGER-ON 2: TRIGGER-OFF)

TRIGGER MODE : 0 (d)
(0: AFTER 1: ABOUT 2: BEFORE 3: ONLY)

[ SCOPE ] [ DELETE ] [ INIT ] [ADDRESS] [ ]

)

Select each item by
cursor key

(8) Set a sampling time.
(b) Specifies an address from which recording of signalsis started.

(c) Set a condition under which recording isinitiated.
0: Started by soft key [START]
1: Started by rise of atrigger signal after you press the soft key
[START]
2 : Started by fall of atrigger signal after you press the soft key
[START]
(d) Set atrigger mode
0: Record signal status after the trigger condition is satisfied
1: Record signal status before and after the trigger condition is
satisfied.
2 : Record signal status before the trigger condition is satisfied.
3: Record signal status when the trigger condition is satisfied.
(Display is same as trace memory).
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2 Parameter setting screen (2nd page)

4 N
PMC SIGNAL ANALYSIS (PARAM) MONIT RUN
SIGNAL ADDRESS
1 :X0000.0 9 : Y0000.0 N
2 : X0000.1 10 : R0000.1
3 :X0002.0 11 : oo 16
(0]
4 : X0005.0 12 : *signals
5: 13 :
6: 14 :
7: 15 :
8: 16 :
[ SCOPE ] [ DELETE ] [ INIT ] [ADDRESS] [ ]
- /
a. Soft key [SCOPE]:Select signal waveform display screen
b. Soft key [DEL ETE]:Delete data on the cursor position
c. Soft key [INIT] :Initialize parameters of signal waveform display
d. Soft key [ADDRESS] or [SYMBOL]:Switch  addresses  and

symbols for display
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3 SCOPE screen

-

PMC SIGNAL ANALYSIS (PARAM)
SAMPLING TIME : 10 CONDITION :
TRIGGER ADDRESS

+ + + +

MONIT RUN

1

: G0007.2 TRIGGER MODE :

0

X0000.0 NN
X0000.1 |
X0002.0Q |
X0005.0Q
+ + + +.
0 256 (MSEC)

[ SGNPRM ] [ START ] [ T.SRCH ] [ADDRESS] [

)

~

)

The above screen isfor a system with graphic display.
“l” and “—" are used for display if graphic function is not equipped.

a. Soft key [SGNPRM] : Returnsto parameter screen.
b. Soft key [START] or [STOP]

:Start or stop the record.

(If TRIGGER MODE=3, signal is displayed when you press STOP

key.)

c. Soft key [T.SRCH] :Displayed for a specified time.

d. Soft key [ADDRESS] or [SYMBOL]:Switch
symbols for display

e. Soft key [EXCHG] : Change order of signals displayed.
-Press soft key [EXCHG]
-Move the cursor to asignal to be changed.
-Press soft key [SELECT].

-Move the cursor to the destination.

addresses

and

-Press [TO] and [EXEC], then the signal changes its order.

f. Soft key [SCALE]: Changes time scale for graphic display. Scale
changes from 256 to 512, and to 1024 msec every timeyou pressthe

key.

g. Cursor key E] E] : Scrolls time axis forward and backward
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6.3.5
PMCPRM Screen

® Inputting PMC
parameters from the MDI

® TIMER screen

=

Set to MDI mode or emergency stop state.

Set PARAMETER WRITE (on setting screen) to 1 or set the program
protect signal (KEY4) to 1.

PWE KEY4
Timer O -
Counter O O Either one
Keep relay @) -
Data table O O Either one

Press a soft key and select a required screen.

[TIMER] :Timer screen

[COUNTR] :Counter screen

[KEEPRL] :Keeprelay screen

[DATA] :Datatable screen

Press cursor key and move the cursor to a desired number.

Input a numeric key and press key and datais input.

After thedataisinput, sst PARAMETER WRITE or KEY 4 on setting
screento O.

This screen is used for setting timer time of the functional instruction

(SUB 3).
Page no. (screen is scrolled by page key)
Timer no. specified by functional instruction
f\ddress specified by ladder
e \ l N

PMC PARAMETER (TIMER) #001 MONIT RUN
NO.ADDRESS DATA IiO._ADDRESS DATA
01 TOO 480 11 T20 0 <—— Timer
02 TO2 960 12 T22 0 ﬁr‘;'gy
03 TO04 0 13 T24 0 (msec)
04 TO6 0 14 T26 0
05 TO8 0 15 T28 0
06 T10 0 16 T30 0
07 T12 0 17 T32 0
08 T14 0 18 T34 0
09 Tle6 0 19 T36 0
10 T18 0 20 T38 0
[ TIMER ] [ COUNTR ] [ KEEPRL ] [ DATA ] [ ]

)

Timer settime: Timer no. 1-8 ismax. 1572.8 sec and its accuracy is

48ms.
Timer no. 9ismax. 262.1 sec and its accuracy is 8ms.
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® COUNTER screen This screen sets and displays max. value of counter and current value of
the counter instruction (SUB 4).

Page no. (screen is scrolled by page key)
Max. value of counter (Minimum
value is specified by counter ins.)

Current value of counter
|

4 v A
PMC PARAMETER (COUNTER) #001 MONIT RUN
NO. ADDRESS PRESET CURRENT
01 coo 100 1 I PRESET
02 co4 50 2 and CUR-
03 cos 0 0 RENT
can be set

04 c12 0 0 " upto
05 Cle 0 0 9999,_re—
06 c20 0 0 spectively.
07 c24 0 0
08 c28 0 0
09 Cc32 0 0
10 C36 0 0 -
J A

\[ TIME ] [ COUNTR] [ KEEPRL ] [ DATA ] [ ]

)

—— Address specified by ladder

—— Counter number specified by func-
tionalinstruction

e KEEP RELAY screen
Address specified by ladder

/PMC PARAMETER (KEEP REALAY) #00 MONIT RUN\
NO.ADDRESS DATA NO.ADDRESS DATA
01 KOO 00000000 11 K10 00000000
02 K01 00000000 12 K11 00000000
03 K02 00000000 13 K12 00000000
04 KO3 00000000 14 K13 00000000
05 K04 00000000 15 K14 00000000
06 KO5 00000000 16 K15 00000000
07 K06 00000000 17 K16 B,
08 K07 00000000 18 K17 B8,
09 KO8 00000000 19 K18 B
10 K09 00000000 20 K19 BOSs508

\[ TIMER ]T[ COUNTR ] [ KEEPRL ] [ DATA ] [ ]/

|—Addressspecified by ladder 7/, Used by PMC system
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1 Nonvolatile memory control
#5 #4 #3 #2 #1 #0

=317, /i

#7(MWRTF2): For checking the writing status in nonvolatile memory
#6(MWRTFL1): Writing status in nonvolatile memory

2 PMC system parameter
The following keep relays are used by the system, therefore they
cannot be used in the sequence program.

#7 #6 #5 #4 #3 #2 #1 #0
L | D770 727727
(K900 for SB6)

#7(DTBLDSP) 0: The PMC parameter data table control screen is displayed.

1: The PMC parameter data table control screen is not displayed.

#6(ANASTAT) 0: Pressing [EXEC] key initiates sampling by signal waveform display
function.

1: Turning power to on initiates sampling by signal waveform display
function.

#5(TRCSTAT) 0: Signa tracing starts by soft key [EXEC] in signal trace function.

1: Signa tracing starts automatically by power onin signal trace
function.

#4(MEMINP) O0: Datainput cannot be done in memory contents display function.
1: Datainput can be done in memory contents display function.
#2(AUTORUN) 0: A sequence program is executed automatically after the power is

turned on.
1: A sequence program is executed by sequence program soft key.
#1(PRGRAM) 0: Built—in programmer is not used.
1: Built—in programmer is used.
#O(LADMASK) 0: Dynamic display of ladder is executed.
1

: Dynamic display of ladder is not executed.
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#

#7
| K018 | W A

6 V #5 W?MW #3%/#2 // #l//y #0 A

(K901 for SB6)

#7(IGNDINT)

#5(CHKPRTY)

#4(CALCPRTY)

#3(TRNSRAM)

#2(TRGSTAT)

#1(DBGSTAT)

#O(IGNKEY)

#7

0 : When the screen is switched to the PCMMDI screen, the screen is
initialized.

1: When the screen is switched to the PCMMDI screen, the screen is not
initialized.
*|t is effective for PMC-SC3/SC4

0 : The parity check is performed for the system ROM and program
ROM/RAM.

1: The parity check is not performed for the system ROM and program
ROM/RAM.

0 : The built—in programmer function performs RAM parity calculation.

1: The built—in programmer function does not perform RAM parity
calculation.

0: A ladder program is not automatically sent to the backup RAM after
orHine editing is completed.

1: A ladder program is automatically sent to the backup RAM after on-ine
editing is completed.

0 : Thetrigger stop function does not automatically start when the power is
turned on.

1: Thetrigger stop function automatically starts when the power isturned on.

In the C language debug function, the automatic break processing
does not start when the power is turned on.

1: Inthe C language debug function, the automatic break processing
starts when the power is turned on.
*This flag is effective for the PMC-SC3/SC4.

0: Function keys are enabled when a user program displays the user
screen.

1: Function keys are disabled when a user program displays the user
screen.
*Thisflag is effective for the PMC-SC3/SCA4.

When thishit is set to 1 of the user screen, the screen cannot be switch to
the NC screen using function keys. A program which always setsthisbit
to 0 or which changes the screen to the NC screen is required.

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

| K019 | |

I I 777 |

(K902 for SB6)
#1(C-REJECT)

0: A CHanguage program is activated.
1: A CHanguage program isforcibly activated.
*Theflag is effective for the PMC-SC3/SCA4.

These bits are status of not used for PM C management software are used
by system. Do not change the values.
Usually all the bits are O.
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® DATA TABLE screen 1 Datatable setting screen
—— No. of screen
- v B\
PMC DATA TBL CONTROL #001 MONIT RUN
GROUP TABLE COUNT = 2 < No. of
datatable
NO. ADDRESS PARAMETER TYPE NO.OF DATA groups
001 D00O0O0 00000000 0 10
002 D0020 00000011 1 20
003 | S— T
004 - No. of
005 datatable
006 Datalength
007 gz?éfneter
008
T i
[ G.DATA] [ G.CONT ] [ NO.SRH ] [ ] [ INIT ] dress
Group no. of
datatable

a. Soft key [G.DATA] : Select datadisplay screen of datatable.
(Next screen)

b. [G.CONT]: Set the no. of groups of data table.
C. [NO.SRH]: Move the cursor to a specified group.

d. Soft key [INIT]: Initializes the setting of data table.
No. of groupsis 1, ADDRESSis DO000, PARAMETER is 0000000,
TYPE is0, NO. OF DATA is 1860.

This operation is done usually when a sequence program is prepared.
When PMC parameters are set, internal parameters are not affected.

PARAMETER
#7 #6 #5 #4 #3 #2 #1 #0
0: Binary format
1:BCD format
0 : Without protection for input
1 : With protection for input
0 : Binary format or BCD format (Bit O is valid)
1: Hex format (Bit O is not valid)
TYPE

0: 1-bytelength 1:2-bytelength 2:4-bytelength

e. Using the page key . / , Next screen/previous screen can be
selected.
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2 Datadisplay screen

Group number
r Page number

/PMC PRM (DATA) 001/001 MONIT RUN \
NO. ADDRESS DATA
000 D0000 0
001 D0001 0
002 D0002 0
003 D0003 0
004 D0004 0
005 D0005 0
006 D0006 0
007 D0007 0
008 D0008 0
009 D0009 0
\[ C.DATA] [ G-SRCH ] [ SEARCH ] [ ] [ ]

)

a. Soft key [C.DATA] :Returns to the data table setting screen.
(Previous screen)

b. [G-SRCH] : Head of the specified group is selected.
C. [SEARCH]: Searches an address in a group currently

selected.
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6.4
LIST OF SIGNALS BY
EACH MODE
e Automatic operation
MODE INPUT/OUTPUT SIGNAL FEED RATE,
ETC
EDIT [PMC = CNC]
KEY3(Program protect key)
[PMC = CNC) [PMC = CNC]
ST (Cycle start) *FVO~7
*SP (Feed hold) (Feed rate over-
SBK (Single block) ride)
DRN (Dry run) *AFV0-7
BDT1~9 (Blockdelete) (2nd feed rate
Mla (Mirrorimage) override)
STLK (Startlock:16T/18T) ove
A Cbhz (Chamfering:16T/18T) (Override can-
u SMz (In—positioncheck:16T/18T) cel)
T PN1~8 (External program no. search)
0 MINP  (External programinput) ROV1,ROV2,
M DNCI (DNC input mode) HROV,
A HSolA~D(Handle interrupt axis select) *HROV0~6
T AFL (Auxiliary function neglect) (Rapidtraverse
[ FIN, MFIN2, MFIN3 override)
C (Auxiliary function complete) SOV0-~7
MEM MFIN, SFIN, TFIN, TFIN (Spindle speed
@) MDI (High speed M/S/T function com- override)
P plete)
E |RMT GR1,2 (Gearinput16T/18T)
R *SSTP  (Spindle stop)
A SAR (Spindle speed arrival)
T SOR (Spindleorientation)
|
@) [CNC = PMC]
N STL (Cycle start LED)

SPL (Feed hold LED)

MF, MOO~M31

MF2, M200~M215 Miscellaneous
function)

MF3, M300~M315

SF, S00~S31 (Spindle speed function)

TF, TOO~T31 (Tool function)

BF, BOO~B31 (2nd miscellaneous func.)

DEN (Distributionend)

OoP (automaticoperating)

GR10~GR30(Gearselection:16M/18M)
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® Manual operation

® Others

MODE INPUT/OUTPUT SIGNAL FEED RATE,
ETC
Handle/ [PMC = CNC] [PMC = CNC]
M | incremental HSnA~D (Axis selection) n:1~3(No. of MPGs) MP1, MP2
A +a, -0 (Jog feed) (Multiplier)
N
U | JoG [PMC = CNC] [PMC = CNC]
A RT (Rapidtraverse) *JV0~15
L (Manualfee-
[PMC = CNC] drate override)
8 ZRN(Reference position return mode) +o, -0 (Man
E [MT = CNC] ual feed move
R Z |*DECo (Reference positiondeceleration) command)
A R ROV1, ROV2
T N | [CNC = PMC] HROV
| ZPo. *HROVO0-~6
(0] ZP20., ZP30., ZP4o (Rapidtraverse
N (Reference position return completion) override)
[PMC = CNC]
MD1~4 (Modeselection)
*ESP (Emergency stop)
KEY1~4 (Memory protection key)
MLK,MLKa (All axes/ each axis machine lock)
*IT*ITo  (All axes/ each axis machine lock)
*+MITo (interlock per axis and direction:M series)
STLK (Start lock:T series)
*ABSM  (Manualabsolute)
SVFo (Servo off)
*FLWP  (Follow up)
ERS (External reset)
RRW (Reset & Rewind)
Others EXLM (Stored stroke limit external switching)

+ LMo, RLSOT
*+ Lo (Overtravel limit)
*+EDo  (External deceleration of each axis)

(Software limit external setting M series)

[CMC = PMC]

MA (NC ready)
SA (Servo ready)
AL (NC alarm)

RST (Resetting)
BAL (Battery alarm)
INPo. (In—position)
MVou (Axis moving)
TAP (Tapping)
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6.5
LIST OF INPUT/
OUTPUT SIGNALS

(2) For 1—path control

The relationship of the addresses of the interface signals transferred
between the CNC and PMC are shown below.

CNC G000 PMC X000 MT
FO00 Y000
F——— F———

(2) For 2—path control

The relationship of the addresses of the interface signals transferred
between the CNC and PM C are shown below. Some signals common
to both paths are included in the signals of path 1.

CNC PMC MT
G000 X000

Path 1 FO00
G1000 | YO00

Path 2 F1000
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® List of input/output

signals

O : Usable

@ : Usable only with 2—path control

— : Notusable

Symbol Signal name Address T series | M series
*+ED1 to *+ED8 External deceleration signal G118 @) O
*+L1to *+L8 Overtravel signal G114 O O
*~ED1 to *~EDS8 External deceleration signal G120 @) O
*~L1to*-L8 Overtravel signal G116 O O
*ABSM Manual absolute signal G006#2 @) O
*AFVO to *AFV7 Second feedrate override signal G013 @) O
*BECLP B—axis clamp completion signal G038#7 — O
*BEUCP B—axis unclamp completion signal G038#6 — O
*CHLD Chopping hold signal GO51#7 — O
*CHP8 to *CHPO Chopping feedrate override signal GO051#0 to #3 — O
*CRTOF Automatic screen erasure disable signal G062#1 @) O
*DEC1 to *DECS8 Deceleration signal for reference position return X009 @) O
YEAXSL E:PoMntcr:ozlal)c(aig i\éir?trséﬁ)lection state signal F12947 O o
*ESP X008#4 O O
Emergency stop signal

*ESP G008#4 O O
*ESPA GO071#1 @) O
*ESPB Emergency stop signal (serial spindle) GO075#1 @) O
*ESPC G205#1 O O
*FLWU Follow—up signal GO07#5 O O
*FVO to *FV7 Feedrate override signal G012 @) O
*FVOE to *FV7E Feedrate override signal (PMC axis control) G151 @) O
*FVO0O to *FV70 Software operator’s panel signal (*FVO0 to *FV7) FO78 @) O
*HROVO to *HROV6 1% rapid traverse override signal G096#0 to #6 O O
*IT All-axis interlock signal GO008#0 @) O
*IT1to *IT8 Specified—axis interlock signal G130 @) O
*JV0 to *JV15 Manual feedrate override signal G010, G011 O O
*JV0O to *JV150 Software operator’s panel signal (*JVO0 to *JV15) F079, FO80 @) O
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Symbol Signal name Address T series | M series
*PLSST Polygon spindle stop signal G038#0 @) —
*SCPF Spindle clamp completion signal G028#5 @) —
*SP Automatic operation hold signal G008#5 @) O
*SSTP Spindle stop signal G029#6 O O
*SSTP1 G027#3 @) —
*SSTP2 Specified—axis stop signal GO027#4 O —
*SSTP3 GO027#5 O —
*SUCPF Spindle unclamp completion signal G028#4 @) —
*TLVO to *TLV9 Tool life count override signal ggggzg to — O
*TSB Tailstock barrier select signal G060#7 @) —
+J1 to +J8 Feed axis direction select signal G100 @) O
+J10 to +J40 Software operator’s panel signal (+J1 to +J4) 22,8?;6#0’ #2, @) O
+Jg, —Jg, +Ja, -Ja Feed axis direction select signal G086#0 to #3 @) O
+LM1 to +LM8 Stroke limit external setting signal G110 — O
+MIT1, +MIT2 Manual feed interlock signal in each axis direction X004#2, #4 O —
+MIT1, +MIT2 Tool compensation amount write signal X004#2, #4 O —
+MIT1 to +MIT4 Interlock signal in each axis direction G132#0 to #3 O
-J1to-J8 Feed axis direction select signal G102 @) O
-J10to -J40 Software operator’s panel signal (-J1 to —J4) ;gii?#l, #3, @) O
—-LM1 to -LM8 Stroke limit external setting signal G112 — O
-MIT1, -MIT2 Manual feed interlock signal in each axis direction X004#3, #5 O —
-MIT1, —MIT2 Tool compensation amount write signal X004#3, #5 O —
—MIT1 to -MIT4 Interlock signal in each axis direction G134#0 to #3 — O
ABTQSV Servo axis abnormal load detection signal F090#0 @) O
ABTSP1 First spindle abnormal load detection signal FO090#1 @) O
ABTSP2 Second spindle abnormal load detection signal FO090#2 @) O
ABTSP3 Third spindle abnormal load detection signal FO90#3 @) O
AFL Auxiliary function lock signal G005#6 O O
AL Alarm in—progress signal FO01#0 O O

— 479 —




6. INTERFACE BETWEEN CNC AND PMC

B—63005EN/02

Symbol Signal name Address T series | M series
ALMA F045#0 @) O
ALMB Alarm signal (serial spindle) F049#0 O O
ALMC F168#0 O O
ALNGH Tool axis direction handle feed mode signal G023#7 — O
ARO to AR15 Actual spindle speed signal F040, FO41 O —
ARSTA G071#0 @) O
ARSTB Alarm reset signal (serial spindle) GO075#0 O O
ARSTC G205#0 @) O
BOO to B31 Second auxiliary function code signal FO030 to FO33 @) O
BAL Battery alarm signal FO01#2 @) O
BCLP B—axis clamp signal FO61#1 — O
BDT1, BDT2 to BDT9 Optional block skip signal G044#0, G045 O O
BDTO Software operator’s panel signal (BDT) FO75#2 @) O
BF FOO7#4 @) —
Second auxiliary function strobe signal
BF FOO7#7 — O
BFIN GO005#4 O —
Second auxiliary function completion signal
BFIN GO05#7 — O
BGEACT Background in—use signal FO53#4 @) O
BGEN Power Mate background in—use signal G092#4 @) O
BGIALM Power Mate read/write alarm signal G092#3 @) O
BGION Power Mate read/write in—progress signal G092#2 @) O
BUCLP B—axis unclamp signal F061#0 — O
Cbhz Chamfering signal GO53#7 O —
CFINA FO46#1 @) O
CFINB Spindle switching completion signal (serial spindle) FO50#1 O O
CFINC F169#1 @) O
CHPA F046#0 O O
CHPB Power line switch signal (serial spindle) FO50#0 O O
CHPC F169#0 O O
CHPCYL Chopping in—operation signal FO39#3 — O
CHPMD Chopping in—progress signal FO039#2 — O
CHPST Chopping activation signal GO051#6 — O
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Symbol Signal name Address T series | M series
CLRCH1 to CLRCHS gg;?t?gnligttﬁrs;ched signal for butt—type reference F180 O O
CON Cs contour control switch signal GO27#7 @) O
COSP Spindle command signal F064#5 o —
CSS Constant surface speed signal FO02#2 @) O
CTH1A, CTH2A GO70#3, #2 @) O
CTH1B, CTH2B Clutch/gear signal (serial spindle) GO74#3, #2 @) O
CTH1C, CTH2C G204#3, #2 @) O
CuT Cutting feed in—progress signal F002#6 @) O
DEFMDA GO072#3 @) O
DEEMDB (l;igﬁ;?gg?r:dslgt)eed mode command signal GO7643 O O
DEFMDC G206#3 @) O
DEN Distribution completion signal FO01#3 @) O
DMO00 FO09#7 O O
DMO01 FO09#6 O O

M decode signal
DMO02 FO09#5 O O
DM30 FO09#4 O O
DMMC Direct operation select signal G042#7 @) O
DNCI DNC operation select signal G043#5 O O
DRN Dry run signal GO046#7 O O
DRNE Dry run signal (PMC axis control) G150#7 O O
DRNO Software operator’s panel signal (DRN) FO75#5 @) O
DSP1, DSP2, DSP3 Spindle motor speed detection signal Y (n+1)#0 to #2 O O
DSV1to DSV8 Servo motor speed detection signal Y(n+0) @) O
DTCH1 to DTCH8 Controlled axis detach signal G124 @) O
EAO to EA6 Address signal for external data input GO002#0 to #6 O O
EABUFA F131#1 @) O
EABUFB F134#1 @) O
Buffer full signal (PMC axis control)
EABUFC F137#1 @) O
EABUFD F140#1 @) O
EACNT1 to EACNTS8 Control in—progress signal (PMC axis control) F182 @) O
EADENL1 to EADENS Distribution completion signal (PMC axis control) F112 @) O
EAX1 to EAX8 Controlled axis select signal (PMC axis control) G136 @) O
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Symbol Signal name Address T series | M series
EBSYA F130#7 O O
EBSYB Axis control command read completion signal F133#7 © ©
EBSTC (PMC axis control) F136#7 O O
EBSYD F139#7 O O
EBUFA G142#7 O @)
EBUFB Axis control command read signal G154#7 © ©
EBUEC (PMC axis control) G1664#7 O O
EBUFD G178#7 O O
ECOA to EC6A G143#0 to #6 @) O
ECOB to EC6B G155#0 to #6 @) O

Axis control command signal (PMC axis control)
ECOC to EC6C G167#0 to #6 @) O
ECOD to EC6D G179#0 to #6 @) O
ECKZA F130#1 O O
ECKZB Accumulated pulse zero check in—progress signal F133#1 O O
ECKZC (PMC axis control) F136#1 O O
ECKZD F139#1 O O
ECLRA G142#6 O O
ECLRB G154#6 O O
Reset signal (PMC axis control)
ECLRC G166#6 O O
ECLRD G178#6 O O
EDO to ED15 Data signal for external data input G000, G001 O O
EDENA F130#3 O O
EDENB Auxiliary function execution in—progress signal F133#3 O O
EDENC (PMC axis control) F13643 O O
EDEND F139#3 O O
EDGN Slave diagnose select signal F177#7 O O
EF External operation signal FO08#0 — O
EFD External operation signal for high—speed interface FOO7#1 — O
EFIN External operation function completion signal G005#1 — O
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EFINA G142#0 @) O
EFINB G154#0 @) O
Auxiliary function completion signal (PMC axis control)
EFINC G166#0 @) O
EFIND G178#0 @) O
EGENA F130#4 @) O
EGENB F133#4 @) O
Axis movement in—progress signal (PMC axis control)
EGENC F136#4 @) @)
EGEND F139#4 @) O
EIALA F130#2 @) O
EIALB F133#2 @) O
Alarm in—progress signal (PMC axis control)
EIALC F136#2 @) O
EIALD F139#2 @) O
EIDOA to EID31A G146 to G149 O O
EIDOB to EID31B G158 to G161 O @)
Axis control data signal (PMC axis control)
EIDOC to EID31C G170 to G173 @) O
EIDOD to EID31D G182 to G185 @) O
EIFOA to EIF15A G144, G145 O O
EIFOB to EIF15B G156, G157 O O
Axis control feedrate signal (PMC axis control)
EIFOC to EIF15C G168, G169 @) O
EIFOD to EIF15D G180, G181 O O
EINPA F130#0 @) O
EINPB F133#0 @) O
In—position signal (PMC axis control)
EINPC F136#0 @) O
EINPD F139#0 @) O
EKCO to EKC7 Key code signal G098 @) O
EKENB Key code read completion signal FO53#7 @) O
EKSET Key code read signal GO66#7 O O
EM11A to EM48A F132, F142 O O
EM11B to EM48B F135, F145 O O
Auxiliary function code signal (PMC axis control)
EM11C to EM48C F138, F148 O O
EM11D to EM48D F141, F151 O O
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EMBUFA G142#2 O O
EMBUFB G154#2 O @)

Buffering prohibition signal (PMC axis control)
EMBUFC G166#2 O O
EMBUFD G178#2 O O
EMFA F131#0 @) O
EMFB F134#0 @) O
Auxiliary function strobe signal (PMC axis control)
EMFC F137#0 @) O
EMFD F140#0 @) O
EMSBKA G143#7 O @)
EMSBKB G155#7 @) O
Block stop prohibition signal (PMC axis control)
EMSBKC G167#7 O O
EMSBKD G179#7 O O
ENB FO01#4 O O
ENB2 Spindle enable signal FO38#2 O —
ENB3 F038#3 @) —
ENBKY External key input mode select signal GO066#1 O O
EOTNA F130#6 @) O
EOTNB F133#6 @) O
Overtravel negative direction signal (PMC axis control)
EOTNC F136#6 @) O
EOTND F139#6 @) O
EOTPA F130#5 @) O
EOTPB F133#5 @) O
Overtravel positive direction signal (PMC axis control)
EOTPC F136#5 @) O
EOTPD F139#5 @) O
EOVO0 Override 0% signal (PMC axis control) F129#5 @) O
EPARM Slave parameter select signal F177#6 O O
EPRG Slave program select signal F177#4 O O
ERDIO Slave external read start signal F177#1 O O
EREND Read completion signal for external data input FO060#0 @) O
ERS External reset signal GO08#7 @) O
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Symbol Signal name Address T series | M series
ESBKA G142#3 @) O
ESBKB G154#3 @) O

Block stop signal (PMC axis control)
ESBKC G166#3 @) O
ESBKD G178#3 @) O
ESEND Search completion signal for external data input FO60#1 @) @)
ESKIP Skip sheet (PMC axis control) X004#6 @) O
ESOFA G142#4 @) O
ESOFB G154#4 @) O

Servo-off signal (PMC axis control)
ESOFC G166#4 O O
ESOFD G178#4 @) O
ESRSYC Spindle simple synchronization control G064#6 @) O
ESTB Read signal for external data input G002#7 @) O
ESTPA G142#5 @) O
ESTPB G154#5 @) O

Axis control temporary stop signal (PMC axis control)
ESTPC G166#5 @) O
ESTPD G178#5 @) O
ESTPIO Slave read/write stop signal F177#2 O O
EVAR Slave macro variable select signal F177#5 @) O
EWTIO Slave external write start signal F177#3 @) O
EXHPCC HPCC in—operation signal FO66#7 — O
EXLM Stored stroke limit switch signal GO07#6 @) O
EXRD External read start signal GO058#1 @) O
EXSTP External read/punch stop signal GO058#2 @) O
EXWT External punch start signal G058#3 @) O
F1D F1 digit feed select signal GO16#7 — O
FIN Completion signal G004#3 O O
FRP1 to FRP8 Floating reference position return completion signal F116 @) O
FSCSL Cs contour control switching completion signal FO44#1 O O
FSPPH ngle phase synchronization control completion F04443 O O
FSPSY Zgirr]\:lle synchronization speed control completion FOA4#2 O O
G08MD Advanced preview mode signal F066#0 — O
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GOQSM Tool compensation amount write mode select signal G039#7 O —
GR1, GR2 Gear select signal (input) G028#1, #2 O O
GR10, GR20, GR30 Gear select signal (output) F034#0 to #2 — @)
GR21 G029#0 O —

Gear select signal (input)
GR31 G029#2 @) —
HDOO to HDO7 High—speed skip state signal F122 @) O
HEAD Path select signal (tool post select signal) G063#0 o o
HROV 1% rapid traverse override select signal G096#7 @) O
HS1A to HS1D Manual handle feed axis select signal GO018#0 to #3 O O
HS1AO Software operator’s panel signal (HS1A) FO77#0 @) O
HS1BO Software operator’s panel signal (HS1B) FO77#1 @) O
HS1CO Software operator’s panel signal (HS1C) FO77#2 O O
HS1DO Software operator’s panel signal (HS1D) FO77#3 @) O
HS1IA to HS1ID Manual handle interrupt axis select signal G041#0 to #3 O O
HS2A to HS2D Manual handle feed axis select signal G018#4 to #7 O O
HS2IA to HS2ID Manual handle interrupt axis select signal G041#4 to #7 O O
HS3A to HS3D Manual handle feed axis select signal GO19#0 to #3 — O
HS3IA to HS3ID Manual handle interrupt axis select signal G042#0 to #3 — O
IGNVRY All-axis VRDY OFF alarm ignore signal G066#0 @) O
IGVRY1 to IGVRY8 Specified—axis VRDY OFF alarm ignore signal G192 O O
INCH Inch input signal FO02#0 O O
INCMDA GO72#5 @) O
INCMDB soerigrr:;att)i/%r;s(isg;r?eluos]}i)?ncdrleer;ental command external GO7645 O O
INCMDC G206#5 @) O
INCSTA FO47#1 @) O
INCSTB Incremental orientation mode signal (serial spindle) FO51#1 @) O
INCSTC F170#1 @) O
INDXA G072#0 @) O
INDXB (Osgt:ir;:it‘i)ci)gdsl;c))p position change command signal GO7640 O O
INDXC G206#0 @) O
INFD In—feed cutting start signal GO063#6 — O
INHKY Key input disable signal FO53#0 O O
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INP1 to INP8 In—position signall F104 O O
INTGA GO71#5

INTGB Speed integration control signal (serial spindle) GO75#5

INTGC G205#5

IOLACK 1/0 Link confirmation signal G092#0

IOLNK Slave I/O Link select signal F177#0

IOLS 1/0 Link specification signal G092#1

KEY1 to KEY4 Memory protection signal G046#3 to #6

KEYO Software operator’s panel signal (KEY1 to KEY4) FO75#6

LDT1A FO45#4

LDT1B Load detection signal 1 (serial spindle) F049#4

LDT1C F168#4

LDT2A FO45#5

LDT2B Load detection signal 2 (serial spindle) F049#5

LDT2C F168#5

MO0 to M31 Auxiliary function code signal F010 to FO13

M200 to M215

Second miscellaneous function code signal

FO014 to FO15

M300 to M315

Third miscellaneous function code signal

F016 to FO17

MA Read signal FOO1#7
MABSM Manual absolute confirmation signal FO004#2
MAFL Auxiliary function lock confirmation signal FO04#4

MBDT1, MBDT2 to
MBDT9

Optional block skip confirmation signal

F004#0, FOO05

MCFENA GO71#3
MCFNB Power line switching completion signal (serial spindle) | GO75#3
MCFENC G205#3
MD1, MD2, MD4 Mode select signal G043#0 to #2
MD10O Software operator’s panel signal (MD1) FO73#0
MD20 Software operator’s panel signal (MD2) FO73#1
MD40O Software operator’s panel signal (MD4) FO73#2
MDRN Dry run confirmation signal FOO02#7
MDTCH1 to MDTCH8 | Controlled axis detach in—progress signal F110

MEDT Memory editing selection confirmation signal FO03#6

OO0 OO O0O]O]O0O]O]0O0]0O0] O ]O]O0]O0O]O0]O0O]0O]lO0]OlOJOJO]O]0O0]0O0l0]0]0]10C10O|O0

OO0 OO O0O]O]O0O]O]0O0]0O0] O ]O]O0O]O]0O]0O]0O]O0]OlOIOJO]O]0O0]0O0l0]l0]0]0C10O|O0
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MF Auxiliary function strobe signal FOO7#0 O O
MF2 Second miscellaneous function strobe signal FO08#4 @) O
MF3 Third miscellaneous function strobe signal FO08#5 @) O
MFIN Auxiliary function completion signal GO05#0 @) O
MFIN2 Second miscellaneous function completion signal G004#4 @) O
MFIN3 Third miscellaneous function completion signal G004#5 @) @)
MFNHGA GO72#6 @) O
MENHGE Zgirr]lanjlt(asse\/r\gl:zg;gdr;;?in side MCC contact state G07646 o o
MFNHGC G206#6 @) O
MH Manual handle feed selection confirmation signal FOO03#1 @) O
MHPCC HPCC mode signal FO66#6 — O
MI1 to MI8 Mirror image signal G106 O O
MINC Incremental feed selection confirmation signal FO03#0 @) O
MINP Program input external activation signal GO058#0 O O
MIX1 to MIX7 Composite control axis select signal G128#0 to #6 o —
MJ Jog feed selection confirmation signal FO03#2 @) O
MLK All-axis machine lock signal G044#1 O O
MLK1 to MLK8 Specified—axis machine lock signal G108 O O
MLKO Software operator’s panel signal (MLX) FO75#4 @) O
MMDI Manual data input selection confirmation signal FO03#3 O O
MMEM Automatic operation selection confirmation signal FO03#5 O O
MMI1 to MMI8 Mirror image confirmation signal F108 O O
MMLK All-axis machine lock confirmation signal FO04#1 O O
MORA1A FO46#6 @) O
MORALB g/ilgggle(tézﬁgrss&rnz?;ed orientation completion FO5046 O O
MORA1C F169#6 @) O
MORA2A FO46#7 @) O
MORA2B (l\gzﬁg:a;isirs]slr;s)or based orientation vicinity signal FO5047 O O
MORA2C F169#7 @) O
MORCMA G073#0 @) O
MORCMB ('\QZEQFSSW?SE)W based orientation command signal GO7740 O O
MORCMC G207#0 O O
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MP1, MP2 ?{Ine::r:g?ri:rigﬂigﬁes?gt;aa\()el distance select signal GO19#4, #5 O O
MP10O Software operator’s panel signal (MP1) FO76#0 @) O
MP20 Software operator’s panel signal (MP2) FO76#1 @) O
MPOFA GO073#2 @) O
MPOFB Motor power removal command signal (serial spindle) | GO77#2 O O
MPOFC G207#2 @) O
MRDYA GO70#7 @) O
MRDYB Machine ready signal (serial spindle) GO74#7 O O
MRDYC G204#7 @) O
MREF g/ilgrr:;lal reference position return selection confirmation FO04H5 O O
MRMT DNC operation selection confirmation signal FO03#4 O O
MSBK Single block confirmation signal FO04#3 O O
MSDFON Motor speed detection function enable signal G016#0 @) O
MTCHIN Teach—in selection confirmation signal FOO3#7 @) O
MV1to MV8 Axis movement in—progress signal F102 @) O
MVD1 to MVD8 Axis movement direction signal F106 @) O
NOWT Wait ignore signal G063#1 [ o
NOZAGC Orthogonal axis/slant axis control disable signal G063#5 @) O
NPOS1 to NPOS8 Position indication ignore signal G198 @) O
NRROA G072#2 @) O
NRROB Sﬁgr:g:gt(gg&rln:g:gdslgnal for orientation stop position GO7642 o o
NRROC G206#2 @) O
OFNO to OFN5, OFN6 | Tool compensation number select signal ggjgzg o #, @) —
OoP Automatic operation in—progress signal FO00#7 @) O
ORARA FO45#7 @) O
ORARB Orientation completion signal (serial spindle) FO49#7 O O
ORARC F168#7 @) O
ORCMA GO70#6 @) O
ORCMB Orientation command signal (serial spindle) GO074#6 O O
ORCMC G204#6 O O
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OUTO to OUT7 SS‘igfrt]\(;vlare operator’s panel general—purpose switch F072 O O
ovc Override cancel signal GO06#4 @) O
OVCE Override cancel signal (PMC axis control) G150#5 @) O
OVLS1 to OVLS7 Superposition control axis select signal G190#0 to #6 o —
OVRIDA GO72#4 @) O
OVRIDB Analog override signal (serial spindle) GO076#4 O O
OVRIDC G206#4 @) O
PC1DEA FO47#0 @) O
PC1DEB ;Zzigloggrci)glesrgzsl—er)otation signal detection state FO51#0 o o
PC1DEC F170#0 @) O
PC2SLC Second position coder select signal G028#7 @) —
PECK?2 iT;IIO—gdri:git%rng?ck drilling cycle execution FO6645 . o
PDT1 Conversational mode select signal G062#4 @) —
PDT2 Restart operation notification signal G062#5 O —
PK1 to PK8 G122 @) —
Parking signal
PK1 to PK7 G122#0 to #6 o —
PKESS1 First spindle parking signal %102??;;?6) O O
PKESS2 Second spindle parking signal %102??;7) @) O
ﬁsiéPNZ, PN4, PN8, Workpiece number search signal GO009#0 to 4 O O
PORA2A FO46#5 @) O
PORA2ZB Z%T:g?gp?r?glig based orientation vicinity signal FO5045 O O
PORA2C F169#5 @) O
PRC Position record signal G040#6 @) —
PRGDPL Program screen display in—progress signal FO53#1 @) O
PRTSF Required part count reached signal FO62#7 @) O
PSAR Spindle polygon speed reached signal FO63#2 @) —
PSE1 Polygon master axis unreached signal F063#0 @) —
PSE2 Polygon synchronization axis unreached signal FO63#1 O —
PSWO01 to PSW10 Position switch signal Egz(l)z(l) to @) O
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PSYN Polygon synchronization in—progress signal FO63#7 O —
RO1I to R12! ggggzg 0 O O
RO1I2 to R1212 Spindle motor speed command signal ggggzg 0 O O
RO1I3 to R12I3 ggggzg 0 e O
RO10 to R120 S12 bit code signal oo O ®
RCFENA FO46#3 @) O
RCFNB Output switching completion signal (serial spindle) FO50#3 O O
RCFENC F169#3 @) O
RCHA GO71#7 @) O
RCHB Power line state confirmation signal (serial spindle) GO75#7 O O
RCHC G205#7 O O
RCHHGA GO72#7 @) O
RCHHGEB (Ssp;irrilgllisi\/r\]/gfek;ing high side MCC contact state signal GO7647 o o
RCHHGC G206#7 O O
RCHPA FO46#2 @) O
RCHPB Output switch signal (serial spindle) FO50#2 O O
RCHPC F169#2 @) O
RCYO Machining restart completion signal FO63#5 O
RGHTH ;c;c;]l;:xis right—angle direction handle feed mode G02346 . o
RGSPM FO65#1 — O
Spindle rotation direction signal
RGSPP FO065#0 — O
RGTAP Rigid tapping signal GO061#0 O O
RGTSP1, RGTSP2 Rigid tapping spindle select signal G061#4, #5 O —
RLSOT Stroke limit release signal GOO7#7 — O
RLSOT3 Stroke limit 3 release signal GO007#4 @) O
RMTDIO to RMTDI7 Input signal for remote buffer G052 O O
RMTDOO to RMTDO7 | Output signal for remote buffer F069 @) O
ROTAA GO72#1 @) O
ROTAB Ecc));ﬁitioonnCﬂ;icgs?sg?ir;rzg{;]% I'sei?nal for orientation stop GO76#1 O o
ROTAC G206#1 @) O
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ROV1, ROV2 Rapid traverse override signal GO014#0, #1 @) O
ROV1E, ROV2E Rapid traverse override signal (PMC axis control) G150#0, #1 O O
ROV10 Software operator’s panel signal (ROV1) FO76#4 @) O
ROV20 Software operator’s panel signal (ROV2) FO76#5 @) O
RPALM Read/punch alarm signal FO53#3 O O
RPBSY Read/punch in—progress signal FO53#2 @) O
RPDO Rapid traverse in—progress signal FOO02#1 @) O
RRW Reset and rewind signal G008#6 @) O
RSLA GO71#6 @) O
RSLB Output switching request signal (serial spindle) GO75#6 O O
RSLC G205#6 O O
RST Reset in—progress signal FOO01#1 @) O
RT Manual rapid traverse select signal GO019#7 @) O
RTAP Rigid tapping mode signal FO76#3 O O
RTE Manual rapid traverse select signal (PMC axis control) | G150#6 @) O
RTO Software operator’s panel signal (RT) FO77#6 @) O
RTNCY Machining restart activation signal G064#0 — O
RTNMVS Machining start point signal FO66#3 — O
RTRCT Retract signal GO66#4 — O
RTRCTF Retract completion signal FO65#4 — O
RVS Reverse movement signal GO07#0 — O
RVSL Reverse movement in—progress signal F082#2 — O
RWD Rewind in—progress signal FO00#0 O O
S00 to S31 Spindle function code signal F022 to FO25 O O
SA Servo ready signal FOO0O0#6 @) O
SAR Speed reached signal GO029#4 @) O
SARA FO45#3 @) O
SARB Speed reached signal (serial spindle) FO49#3 O O
SARC F168#3 O O
SBK Single block signal GO046#1 @) O
SBKO Software operator’s panel signal (SBK) FO75#3 @) O
SCLP Spindle clamp signal F038#0 O —

— 492 —




B—63005EN/02

6.INTERFACE BETWEEN CNC AND PMC

Symbol Signal name Address T series | M series

SDTA FO45#2 @) O
SDTB Speed detection signal (serial spindle) FO49#2 O O
SDTC F168#2 @) O
SF Spindle function strobe signal FOO7#2 @) O
SFIN Spindle function completion signal GO05#2 @) O
SFRA GO70#5 @) O
SFRB Forward rotation command signal (serial spindle) GO074#5 O O
SFRC G204#5 @) O
SGN G033#5 @) O
SGN2 Spindle motor command polarity specification signal GO035#5 O O
SGN3 GO37#5 @) O
SHAQO to SHALL Sorenato O O
SHBOO to SHB11 Zgirr]\:lle orientation external stop position command ggggzg to O o
SHCO0 to SHC11 St O O
SIND G033#7 @) O
SIND2 Spindle motor speed command select signal GO035#7 @) O
SIND3 GO37#7 @) O

Skip signal X004#7 O O
SKIP

Overload torque signal X004#7 — O
SKIP2 to SKIP6, X004#2 to #6, O o
SKIP7, SKIP8 Skip signal #0, #1
SKIPP G006#6 @) —
SLCSRQ Machining restart point select signal G064#1 — O
SLPCA, SLPCB Spindle feedback select signal G064#2, #3 ® T
SLSPA, SLSPB Spindle command select signal GO63#2, #3 PS .
SLVA GO073#1 @) O
SLVB Slave operation mode command signal (serial spindle) | GO77#1 @) O
SLvC G207#1 @) O
SLVSA FO46#4 @) O
SLVSB Slave operation state signal (serial spindle) FO50#4 O O
SLVSC F169#4 @) O
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SMz Error detect signal GO053#6 O —
SOCNA GO71#4 O O
SOCNB Soft start/stop cancel signal (serial spindle) GO75#4 @) O
SOCNC G205#4 O O
SOR Spindle orientation signal G029#5 O O
SOVO0 to SOV7 Spindle speed override signal G030 @) O
SPAL Spindle change detection alarm signal FO35#0 @) O
SPL Automatic operation hold signal FO00#4 @) O
SPO Software operator’s panel signal (*SP) FO75#7 @) O
SPPHS Spindle phase synchronization control signal G038#3 @) O
SPSLA GO071#2 @) O
SPSLB Spindle select signal (serial spindle) GO75#2 @) O
SPSLC G205#2 O O
SPSTP Spindle stop completion signal G028#6 @) —
SPSYC Spindle synchronization control signal G038#2 O O
SRLNIO to SRLNI3 Ground number specification signal GO091#0 to #3 @) O
SRLNOO to SRLNO3 Ground number output signal F178#0 to #3 @) O
SRN Program restart signal G006#0 O O
SRNMV Program restart in—progress signal FOO02#4 @) O
SRVA GO070#4 @) O
SRVB Reverse rotation command signal (serial spindle) GO074#4 O O
SRVC G204#4 O O
SSIN G033#6 O O
SSIN2 Spindle motor command polarity select signal GO035#6 O O
SSIN3 GO37#6 O O
SSTA FO45#1 O O
SSTB Speed zero signal (serial spindle) F049#1 O O
SSTC F168#1 O O
ST Automatic operation activation signal G007#2 @) O
STL Automatic operation activation in—progress signal FO00#5 @) O
STLK Start lock signal GO07#1 O —
STRD Input simultaneous operation mode select signal GO058#5 — O
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STWD Output simultaneous operation mode select signal G058#6 — O
SUCLP Spindle unclamp signal FO38#1 @) —
SVF1to SVF8 Servo-off signal G126 @) O
SWS1 GO027#0 O —
SWS2 Spindle select signal GO027#1 O —
SWS3 GO027#2 O —
SYCAL Srp;ic:lrdrlrt}aosn)i/g?ihr:gr;iizarl‘t;c;n control alarm signal/phase Fo44#4 O o
SYN10 to SYN8O Synchronization control in—progress signal F118 @) —
SYN10 to SYN70 Sryongcrgrsc;niszig:gr/composite/superposition control in— F11850 10 #6 P .
SYNC1 to SYNC8 Simple synchronization axis select signal G138 @) O
SYNC1 to SYNC8 G138 O —
Synchronization control axis select signal

SYNC1 to SYNC7 G138#0 to #6 o —
SYNCJ1 to SYNCJ8 Simple synchronization manual feed axis select signal | G140 — @)
SYNMOD EGB mode signal FO65#6 — O
TOO to T31 Tool function code signal F026 to FO29 O O
TAP Tapping in—progress signal FO01#5 @) O
TF Tool function strobe signal FOO7#3 @) O
TFIN Tool function completion signal GOO05#3 @) O
THRD Threading in—progress signal FO02#3 O O
TIALM Tool post interference alarm signal FO64#7 [

TICHK Tool post interference check in—progress signal FO064#6 o —
TLO1l to TL64 G047#0 to #6 @) —

Tool ground number select signal

TLO1 to TL256 Soarioto O
TLCH Tool change signal FO64#0 O O
TLCHI Tool-by—tool change signal FO64#2 — O
TLMA FO45#6 @) O
TLMB Torque limit in—progress signal (serial spindle) F049#6 O O
TLMC F168#6 O O
TLMHA G070#1 @) O
TLMHB Torque limit command high signal (serial spindle) G074#1 O O
TLMHC G204#1 @) O
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TLMLA G070#0 @) O
TLMLB Torque limit command low signal (serial spindle) G074#0 O O
TLMLC G204#0 @) O
TLNW New tool select signal FO64#1 @) O
TLRST Tool change reset signal GO48#7 @) O
TLRSTI Tool-by—tool change reset signal G048#6 — O
TLSKP Tool skip signal G048#5 O O
TMRON General—purpose integrating meter activation signal G053#0 @) @)
TRACT Tool retract mode signal F092#3 @) O
TRESC Tool retract signal G059#0 O O
TRQL1 to TRQL8 Torque limit reached signal F114 @) —
TRRTN Tool return signal G059#1 O O
TRSPS Tool return completion signal F092#5 @) O
uUl000 to UI015 Input signal for custom macros G054, G055 @) O
UINT Interrupt signal for custom macros G053#3 @) O
UO000 to UO015 F054, FO55 O O

Output signal for custom macros
U0100 to UO131 FO56 to FO59 O O
WATO Wait in—progress signal FO063#6 [ o
WOQSM \s/\é?éléfﬁgﬁaﬁoordinate system shift amount write mode G03946 O
WOSET Workpiece coordinate system shift amount write signal | GO40#7 O —
XAE X004#0 @) O
YAE X004#1 — O
Measurement position reached signal
ZAE X004#1 @) —
ZAE X004#2 — O
ZP1to ZP8 Reference position return completion signal F094 @) O
ZP21 to ZP28 Second reference position return completion signal F096 @) O
ZP31to ZP38 Third reference position return completion signal F098 @) O
ZP41 to ZP48 Fourth reference position return completion signal F100 @) O
ZRF1to ZRF8 Reference position establishment signal F120 @) O
ZRN Manual reference position return select signal G043#7 @) O
ZRNO Software operator’s panel signal (ZRN) FO73#4 @) O

— 496 —




B—63005EN/02

6.INTERFACE BETWEEN CNC AND PMC

6.6

LIST OF ADDRESSES

® Address list (1-path For asignal that iscommonto theM seriesand T series, and isusablefor
control) only one of the two series, hatching is provided on the upper part (the T

series) or lower part (M series) for which thesignal isnot usable, asshown
bel ow.

[Example 1] EXLM and ST are signalscommon to the T seriesand M series. STLK
isasignal usableonly fortheT series. RLSOT and RV Saresignalsusable
only for the M series.

#7 #6 #2 #1 #0

| G007 | | RLSOTl EXLM | 2 ? | ST | STLK | RVS | IASS‘ZT;SS
| MT—PMC |
Address Bit No.
#7 #6 #5 #4 #3 #2 #1 #0
[0 ] [T T et T [ ome [ i | an [ e, [ aae, | Toeres
SKIP | ESKP I SKIP5 | SKIP4 | SKIP3 | ZAE | vAE | XAE | Mseries
| X008 | | | | ESP_| | | | |
| X009 | *DEC8 | *DEC7 | *DEC6 | *DEC5 | *DEC4 | *DEC3 | *DEC2 | *DEC1 |
| PMC—CNC |
Address Bit No.
#7 #6 #5 #4 #3 #2 #1 #0
|GOOO | | ED7 | ED6 | EDS | ED4 | ED3 | ED2 | ED1 | EDO |
| G001 | | ED15 | ED14 | ED13 | ED12 | ED11 | ED10 | ED9 | EDS |
| G002 | | ESTB | EA6 | EA5 | EA4 | EA3 | EA2 | EAL | EAO |
| G004 | | | | MFIN3| MFIN2| FIN | | | |
|G005 | | BFIN | AFL | | BFIN | TFIN | SFIN | EFIN | MFIN |
| G006 | | | SKIPP | | ovc | *ABSM| | SRN |
| G007 | | RLSOTl EXLM | *FLWU |RLSOT3| | ST | STLK | RVS |
|G008 | | ERS | RRW | *Sp *ESP | | | | T |
| G009 | | | | | PN16 | PNS | PN4 | PN2 | PN1 |
|<3010 | *IV7 *IV6 *JV5 *JV4 *JV3 *JV2 | *JV1 | *JVO0 |
| G011 | *Jv15 | *Jvia | *Jvisz | =Jviz | =avi1 | *vio | *JV9 | *JV8 |
|(3012 | *EV7 *FV6 *FV5 *FV4 *FV3 *EV2 | *FV1 | *FVO |
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#7 #6 #5 #4 #3 #2 #1 #0
| G013 | *AFV7 | *AFV6 | *AFV5 | *AFv4 | *AFV3 | *AFV2 | *AFV1 | *AFVO |
| Goia | | | | | | | | ROV2 [ ROV1 |
| G016 | | F1D | | | | | | | MSDFON|
| G018 | | HS2D | HS2C | HS2B | HS2A | HS1D | HS1C | HS1B | HS1A |
|(3019 | | RT | | MP2 | MP1 | HS3D | HS3C | HS3B | HS3A |

| G023 | | ALNGH| RGHTHl | | | | | |

| Go27 | | con | *SSTP3 | *SSTP2 | *SSTP1| SWS3 | sws2 | swst |
| Go2s | |PcasLc| sPSTP | *SCPF | *SUCPF| | GR2 | GRL | |
| Go2o | | *SSTP | SOR | SAR | | GRL | | GR21 |
| Goso | | sov7 | sove | sovs | sova | sovs | sov2 | sovi [ sovo |
| Gos1 | | PKESS2| PKESSL| | | | | | |
| Gos2 | | Rosl | Ro7I | Rosl | RoOsl | Ro4l | R03I | Ro21 | ROl |
| Gos3 | [ SIND | sSIN [ SGN | | Ri20 | R | R10I | RO9I |
| G034 | | RO8I2 | RO7I2 | RO6I2 | ROS5I2 | R04I2 | RO3I2 | RO2I2 | RO1I2 |
| Gos5 | | siND2 | ssiN2 [ SGN2 | | R122 | R1ll2 | R1012 | RO9I2 |
| Gose | | Rosi3 | Ro713 [ Ro6I3 | ROSI3 | RO4iI3 | RO3I3 | RO213 [ ROL3 |
| Go37 | | sSIND3 | SSIN3 [ SGN3 | | R123 | R1113 | R1013 | RO9I3 |
| Goss | | *BECLP|*BEUCP| | | SPPHS | SPSYC | *PLSST |

| G039 | |GOQSM|WOQSM| OFN5 | OFN4 | OFN3 | OFN2 | OFN1 | OFNO |

| Goso | | wOSET| PRC | | | | | | OFNe |
| G041 | | HSZIDl HSZICl HS2IB | HSZIA| HSlID| HSlIC| HS1IB | HSlIA|
| G042 | | DMMCl | | | HS3ID| HS3IC| HS3IB | HS3IA|
|G043 | | ZRN | | DNCI | | | MD4 | MD2 | MD1 |
@] [ [ T [ [ [ wx[en]
| G045 | | BDTO | BDT8 | BDT7 | BDT6 | BDT5 | BDT4 | BDT3 | BDT2 |
|G046 | | DRN | KEY4 | KEY3 | KEY2 | KEY1 | | SBK | |
|G047 | | TL128| TL64 | TL32 | TL16 | TLO8 | TLO4 | TLO2 | TLO1 |
| G048 | | TLRST | TLRSTIl TLSKP| | | | | TL256 |
| G049 | *TLv7 | *TLv6 | *TLV5 | “TLV4 | *TLV3 | *TLV2 | *TLV1 | *TLVO |
| Goso | | | | | | | | *TLve [ *TLve |
| G051 | *CHLD | CHPSTl | | *CHP8 | *CHP4 | *CHP2 | *CHPO |
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#7 #6 #5 #4 #3 #2 #1 #0
| G052 | | RMTDI7| RMTDI6| RMTDI5| RMTDI4| RMTDI3| RMTDI2| RMTDI1| RMTDIO|

| Gos3 | | cpz | swmz | | | UNT | | | TMRON |
| Gosa | | ui007 | vloos | U005 | UI0o4 | UI003 | UI002 | U001 | UIOOO |
| Gos5 | | uio1s | wvloi4 [ uvlo13 | uio12 | uloil | ulo10 | UI009 | UI00B |
| Goss | | | sTwp | STRD | | EXWT | EXSTP | EXRD | MINP |
| Goso | | | | | | | | TRRTN | TRESC |
ew][me] T [ T [ T [ |
| Gos1 | | | | RoTSP2| RGTSP1| | | | RGTAP |
| G062 | | | | PDT2 | PDT1 | | *CRTOF| |
| Gos3 | | | INFD | nozacc| | | | | |
| Gosa | | | ESrsyC| | | | | sLCSEQ[ RTNCY |
es][ 1 [ [ [ [ T T ]
| Gose | | EKSET | | | RTRCT | | | ENBKY [ IGNVRY |

| G070 | | MRDYAl ORCMAl SFRA | SRVA | CTH1A| CTH2A| TLMHA| TLMLA|

| G071 | | RCHA | RSLA | INTGA | SOCNA| MCFNA| SPSLA

*ESPA | ARSTA|

| G072 | |RCHHGA| MFNHGAl INCMDA| OVRIDA| DEFMDA| NRROA| ROTAA| INDXA |

| G073 | | | | | | |MPOFA| SLVA |MORCM/—\|

| G074 | | MRDYBl ORCMBl SFRB | SRVB | CTHlB| CTHZB| TLMHB| TLMLB|

| G075 | | RCHB | RSLB | INTGB | SOCNB| MCFNB| SPSLB

*ESPB | ARSTB|

| G076 | |RCHHGB| MFNHGBl NCMDB| OVRIDB| DEFMDB| NRROB| ROTAB| INDXB |

| Go77 | | | | | | | MPOFB| SLVB | morcwe|
| Go78 | | SHAO7 | SHA06 | SHAO5 | SHAO4 | SHAO3 | SHA02 | SHAOL [ SHAOO |
| Goro | | | | | | SHALL | SHAL0 | SHA09 | SHAOS |
| Goso | | SHBO7 | SHBO6 | SHBO5 | SHBO4 | SHBO3 | SHB02 | SHBOL [ SHBOO |
| Gos1 | | | | | | SHBI1 | SHB10 | SHBO9 | SHBOS |
| Gos2 | | Reserved for order-made macros |
| Gos3 | | Reserved for order-made macros |
][ [ [ [ [ =[] %] %]
| Goor | | | | | | SRLNI3| SRLNI2 | SRLNI1 | SRLNIO |
| ooz | | | | | BGEN | BGIALM| BGION | IOLS | IOLACK]
[ Goos | [ HROV [*HROVE[ *HROV5] *HROVA[ *HROV3[ *HROV2| *HROV1] *HROVO|
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| Goos | | Kii:? | Kzf:es | Kzfzs | Kzfm | K::?B | Kzfzz | K::i:l | Ki?:o |
[Groo | [ +8 | +7 [ w6 | +5 | +4 | w3 [ w2 [ +1 |
[Go2 || 8 | 97 [ 6 | 5 | 4 | 338 [ -2 [ -3 |
|G106 || MI8 | MI7 | MI6 | MI5 | Mi4 | MI3 | MI2 | MIL |
| G108 | | MLK8 | MLK?7 | MLK6 | MLK5 | MLK4 | MLK3 | MLK2 | MLK1 |
| G110 | | +LM8 | +LM7 | +LM6 | +LM5 | +LM4 | +LM3 | +LM2 | +LM1 |
| G112 | | -Lm8 | -Lm7 | -LM6 | -LM5 | —LM4 | -LM3 | -Lm2 | -Lm1 |
|(3114 | | *+.8 | *+L7 | *+L6 | *+L5 | “+L4 | *+3 | *+L2 | *+L1 |
|cue | | 18 | *L7 [ *t6 | 15 | 14 | *13 [ *L2 [ *L1 |
| G118 | *+ED8 | *+ED7 | *+ED6 | *+ED5 | *+ED4 | *+ED3 | *+ED2 *+ED1|
| G120 | *ED8 | *-ED7 | *-ED6 | *-ED5 | *—ED4 | *~ED3 | *-ED2 | *-ED1 |
| G122 | ok | KT, | PKe PK5 PK4 PK3 PK2 PK1 | Tseries
PKESS2| PKESS1 M series
| G124 | | DTCH8| DTCH7| DTCH6| DTCH5| DTCH4| DTCH3| DTCH2| DTCH1|
| G126 | | SVF8 | SVF7 | SVF6 | SVF5 | SVF4 | SVF3 | SVF2 | SVF1 |
|0130 | | T8 | “T7 | *T6 | TS5 | *T4 | T3 | T2 | “T1 |
| G132 | | | | | | +MIT4| +MIT3 | +MIT2 | +MIT1 |
| G134 | | | | | | —MIT4| -MIT3 | —-MIT2 | -MIT1 |
| G136 | | EAX8 | EAX7 | EAX6 | EAX5 | EAX4 | EAX3 | EAX2 | EAX1 |
| G138 | | SYNC8| SYNC7 [ SYNC6 | SYNC5 | SYNC4 | SYNC3 | SYNC2 [ SYNCT |

| G140 | |SYNCJ8|SYNCJ7|SYNCJ6|SYNCJ5|SYNCJ4|SYNCJ3|SYNCJ2|SYNCJ1|

| G142 | | EBUFAl ECLRAl ESTPA| ESOFA| ESBKA | EMBUFA| | EFINA |

| G143 | |EMSBKA| EC6A | EC5A | EC4A | EC3A | EC2A | EC1A | ECOA |

| G144 | | EIF7A | EIF6A | EIF5A | EIF4A | EIF3A | EIF2A | EIF1A | EIFOA |
| G145 | | EIF15A | EIF14A | EIF13A | EIF12A | EIFLIA | EIF10A | EIF9A | EIF8A |
| G146 | | EID7A | EID6A | EIDSA | EID4A | EID3A | EID2A | EIDIA | EIDOA |
| G147 | | EID15A| EID14A | EID13A | EID12A | EID11A | EID10A| EID9A | EID8A |
| G148 | | EID23A | EID22A | EID21A | EID20A | EID19A | EID18A | EID17A [ EID16A |
| G149 | | EID31A | EID30A | EID29A | EID28A | EID27A | EID26A | EID25A | EID24A |
| G150 | [ DRNE | RTE [ OVCE | | | | ROV2E | ROVIE |
| G151 | | *FV7E | *FV6E | *FVSE | *FV4E | *FV3E | *FV2E | *FVIE | *FVOE |
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#7 #6 #5 #4 #3 #2 #1 #0
| G154 | | EBUFBl ECLRBl ESTPB| ESOFB| ESBKB | EMBUFB| | EFINB |
| G155 | |EMSBKB| EC6B | ECS5B | EC4B | EC3B | EC2B | EC1B | ECOB |
| G156 | | EIF7B | EIF6B | EIFSB | EIF4B | EIF3B | EIF2B | EIF1B | EIFOB |
| G157 | | EIF15B| EIF14B| EIF13B| EIF128| EIFllB| EIFloB| EIF9B | EIF8B |
| G158 | | EID7B | EID6B | EIDSB | EID4B | EID3B | EID2B | EID1B | EIDOB |
| G159 | | EIDlSBl EID14B| EID13B| EIDlZB| EIDllB| EIDlOB| EID9B | EID8B |
| G160 | | EID23B| EID228| EID21B| EIDZOB| EIDlQB| EID188| EID17B| EIDlGB|
| G161 | | EID3lB| EID3OB| EID298| EID288| EID27B| EID268| EID258| EID24B|
| G166 | | EBUFC | ECLRC | ESTPC | ESOFC | ESBKC | EMBUFC]| | EFINC |
| G167 | | Emsekc| ECeC | ECsC | Ec4c | Ec3c | EC2C | ECIC | ECOC |
| G168 | | EIF7C | EIF6C | EIFSC | EIF4C | EIF3C | EIF2C | EIF1C | EIFOC |
| G169 | | EIF15C| EIF14C| EIF13C| EIF12C| EIF11C| EIF10C| EIF9C | EIF8C |
| G170 | | EID7C| EID6C| EID5C| EID4C| EID3C| EID2C| EID1C| EIDOC|
| G171 | | EID15C| EID14C| EID13C| EID12C| EID11C| EID10C| EID9C | EID8C |
| G172 | | EID23C| EID22C| EID21C| EID20C| EID19C| EID18C| EID17C| EID16C|
| G173 | | EID31C| EID3OC| EID29C| EID28C| EID27C| EID26C| EID25C| EID24C|
| G178 | | EBUFDl ECLRDl ESTPD| ESOFD| ESBKD | EMBUFD| | EFIND |
| G179 | |EMSBKD| EC6D | EC5D | EC4D | EC3D | EC2D | EC1D | ECOD |
| G180 | | EIF7D | EIF6D | EIFSD | EIF4D | EIF3D | EIF2D | EIF1D | EIFOD |
| G181 | | EIF15D| EIF14D| EIF13D| EIF12D| EIF11D| EIF10D| EIF9D | EIF8D |
| G182 | | EID7D| EID6D| EID5D| EID4D| EID3D| EID2D| EID1D| EIDOD|
| G183 | | EID15D| EID14D| EID13D| EID12D| EID11D| EID10D| EID9D | EID8D |
| G184 | | EID23D| EID22D| EID21D| EID20D| EID19D| EID18D| EID17D| EID16D|
| G185 | | EID31D| EID3OD| EID29D| EID28D| EID27D| EID26D| EID25D| EID24D|
| G192 | | GVRY8 | IGVRY7| IGVRY6| IGVRY5| IGVRY4| IGVRY3| IGVRY2| IGVRY1|
| G198 | | NPOSB | NPOS7 | NPOS6 | NPOS5 | NPOS4 | NPOS3 | NPOS2 | NPOSL |
| G204 | | MRDYCl ORCMLl SFRC | SRVC | CTH1C| CTH2C| TLMHC| TLMLC|
| G205 | | RCHC | RSLC [ INTGC | SOCNC | MCFNC | SPSLC | *ESPC | ARSTC |
| G206 | | RerHGe | MPNHGC| INCMDC | OVRIDC | DEFMDC | NRROC | ROTAC | INDXC |
| G207 | | | | | | |MPOFC| sLvC |MORCMC|
| G208 | | SHCO7 | SHCO6 | SHCOS | SHCO4 | SHCO3 | SHCO2 | SHCOL | SHCOO |
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#7 #6 #5 #4 #3 #2 #1 #0
| G209 | | | | | | SHC11 | SHC10 | SHC09 | SHCOS |
| oNe—pMe

Address Bit No.

#7 #6 #5 #4 #3 #2 #1 #0
[ Fooo | [ op | sa [ stL | sPL | | | | Pwp |
| Foor | | wmA | | 7P | EnB | DEN | BAL | RST | AL |
| Foo2 | | MDRN | cuT | | SRNMV| THRD | €SS | RPDO | INCH |
| Foo3 | [MTCHIN] MEDT [ MMEM | MRMT | MMDI | MJ [ MH [ MINC |
| Fooa | | | | MREF | MAFL | MSBK | MABSM| MMLK | MBDT1 |
| Foos | | MBDTO | MBDT8 | MBDT7 | MBDT6 | MBDTS | MBDT4 | MBDT3 | MBDT2 |
| Fooz | | BF | | | BF | TF | sF | EFD | WMF |
| Foos | | | | MF3 | MmF2 | | | E
| Fooo | | Dmoo | pbmo1 [ Dmo2 | DM30 | | | | |
| Foo | [ mo7 | wmo6 [ mos | moa | mo3 | mo2 [ wmo1 [ Mmoo |
[For | [ m15 | wmi4 [ M3 | m12 | mu | mi0 [ mo9 [ Mmo8 |
[ Forz | [ m23 | wm22 [ m21 | m20 | m19 | w18 [ wm17 [ Mi6 |
[Foi3 | [ m3L | wm30 [ m20 | m28 | m27 | m26 [ wm25 [ Mm24 |
| Foia | | m207 | m206 | M205 | M204 | M203 | M202 [ M201 [ M200 |
| Fo1s | | m215 | w214 | w213 | mM212 | m211 | M210 | M209 | M208 |
| Foi6 | | m307 | M306 | M305 | M304 | M303 | M302 | M301 [ M300 |
| For7 | | m315 | m314 [ m313 | m312 | m311 | M310 | M309 | M308 |
| Fo22 | | so7 | soe | sos | so4a | so3 | soz | so1 [ soo |
| Fo23 | | s15 | s14 [ s13 | si2 | su | si0 [ soo [ so8 |
| Fo2a | | s28 | s22 | sa1 | s | sio | si8 | s17 [ si6 |
| Fo2s | | s31 | s30 | s20 | s28 | s27 | s | s25 | s |
| Fo2e | | 707 | TO6 [ TOS | To4 | TO3 | TO2 | TOL [ TOO |
[Fo2z || 115 | T4 [ 718 | T2 | T | T10 [ TO9 [ TO8 |
|Fo2s | | 7123 | 722 [ T21 | T20 | T10 | T8 | T17 [ Ti6 |
[Fo2o | | 731 | 730 | 729 | T28 | T27 | T26 | T25 | T24 |
| Foso | | Bo7 | BOs | BOS | BO4 | BO3 | BO2 | BOL [ BOO |
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#7 #6 #5 #4 #3 #2 #1 #0
| Fos1 | | B15 | B14 | B13 | B12 | Bl | B1O | BO9 | BO8 |
| Fos2 | | B23 | B22 | B21 | B20 | B19 | B18 | B17 | B16 |
| Foss | | B31 | B30 | B20 | B28 | B27 | B26 | B25 | B24 |
| Fosa | | | | | | | GR30 | GR20 | GRIO |
][ 1 1 [ T [ 1 [
| Foss | | Roso | RO7O | R06O | R050 | R040 | RO30 | R020 | ROIO |
| Fos7 | | | | | | R120 | R110 | R100 | R09O |
| Foss | | | | | | ENB3 | ENB2 | SUCLP | SCLP |
| Foso | | | | | | cHPCYL| CHPMD | | |
| Foso | | AR7 | AR6 | ARS | AR4 | AR3 | AR2 | ARL [ ARO |
| D041 | | AR15 | AR14 | ARI3 | AR12 | ARIL | ARIO | AR09 | AROS |
| Foaa | | | | | SYCAL | FSPPH | FsPsY | FscsL | |
| Fo45 | [ ORARA| TLMA [ LDT2A | LDTIA | SARA | SDTA | SSTA | ALMA |
| Fo46 | | MORA2A| MORALA| PORA2A| SLVSA | RCFNA | RCHPA | CFINA [ CHPA |
| Foa7 | | | | | | | | INCSTA | PC1DEA|
| Fodo | [ ORARB| TLMB | LDT2B | LDTIB | SARB | SDTB | SSTB | ALMB |
| F050 | | MORA2B| MORA1B| PORA2B| SLVSB | RCFNB | RCHPB | CFINB [ CHPB |
| Fosi | | | | | | | | INCSTB| PC1DEB|
| Fos3 | | EKENB | | | BGEACT| RPALM | RPBSY | PRGDPL| INHKY |
| Fos4 | | uooo7 | U006 | UOODS | UO004 | UO003 | UOO02 | UOOOL [ UOOO |
| Foss | | uoo1s | uoo14 | UOO13 | V0012 | UOOLL | UOO10 | UOO0Y [ UOOOS |
| Fose | | uo107 | UO106 | UO105 | UO104 | UO103 | UO102 | UO10L [ UOL00 |
| Fos7 | | voiis | vow4 [ vous | uoll2 | Uolll | UOLLO | UO109 [ UO108 |
| Foss | | uo123 | uo122 [ UO121 | UO120 | UOLLY | UOLLS | UOLL7 [ UOL16 |
| Fose | | o131 | UO130 [ UO129 | UO128 | UO127 | UO126 | UO125 [ L0124 |
| Foso | | | | | | | | ESEND | EREND |
| Foer | | | | | | | | BCLP [ BUCLP |
(e ]ms 1 [ T [ 1 [ |
| Foes | | PsyN | | revo | | | PSAR | Pse2 | PsEl |
| Foea | | | | | | | TLCHI [ TLNW [ TLCH |
| Foes | | | synmop| | RTRCTF | | | RGSPM| RGSPP |
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#7 #6 #5 #4 #3 #2 #1 #0
| F066 | |EXHPCC| MMPCCl PECK2| |RTNMVS| | | GO8MD|
| Foeo | | rmTDO7 | RMTDOS | RMTDOS | RMTDO4 | RMTDOS | RMTDO2 | RMTDO1 | RMTDOO |
| Fo7o | | Pswos | PSwo7 [ PSW06 | PSW05 | PSW04 | PSW03 | PSW02 | PSWO1 |
| For1 | | | | | | | | PSW10 [ PSwo9 |
| For2 | | out7 | ouTe | ouTs | ouT4 | ouTs | ouT2 | OUTL [ OUTO |
| FO73 | | | | | ZRNO | | MD40 | MD20 | MD10 |
| FO75 | | SPO | KEYO | DRNO| MLKO | SBKO | BDTO | | |
| FO76 | | | |ROV20| ROV10| RTAP | | MP20 | MP10 |
| FO77 | | | RTO | | | HSlDO| HSlCO| HSlBO| HSlAO|
| Fore | | *Fv70 | *Fv60 | *FV50 | *Fv40 | *FV30 | *FV20 | *FV1O | *FV0O |
| Foro | | xv7o | *aveo | *avs0 | *av40 | *3v30 | *3v20 | *3v1O [ *3v0O |
| Foso | [ *av150 | *3v140 | *3v130 | *)V120 | *JV110 | *JV100 | *V9O | *JV8O |
| Fosr | | —340 | +340 | 30 | +30 | —320 | +320 | 10 [ +J10 |
(][ [ [ [ [ee] [ ]
| F090 | | | | | |ABTSP3|ABTSP2|ABTSP1|ABTQSV|
| Foo2 | | | | TRsPs | | TRACT | | | |
|F094 || ZP8 | zP7 | ZP6 | ZP5 | ZP4 | ZP3 | zP2 | ZP1 |
| F096 | | zP28 | zP27 | ZP26 | ZP25 | ZP24 | zP23 | zP22 | zP21 |
| Foos | | zP3s | zP37 | zP3s | zP35 | zP3a | zP33 | zP32 | zP31 |
| F100 | | ZP48 | ZP47 | ZP46 | ZP45 | ZP44 | ZP43 | ZP42 | zP41 |
| F102 | | MV8 | MV7 | MV6 | MV5 | MV4 | MV3 | MV2 | MV1 |
| F104 | | INP8 | INP7 | INP6 | INP5 | INP4 | INP3 | INP2 | INP1 |
| F106 | | MVD8 | MVD7 | MVD6 | MVD5 | MVD4 | MVD3 | MVD2 | MVD1 |
| F108 | | MMI8 | MMI7 | MMI6 | MMIS | MMI4 | MMI3 | MMI2 | MMIL |
| F110 | | MDTCH8| MDTCH7| MDTCH6| MDTCH5| MDTCH4| MDTCH3| MDTCH2| MDTCHl|
| F112 | | EADEN8| EADEN7| EADEN6| EADEN5| EADEN4| EADEN3| EADEN2| EADEN1|
| F114 | | TRQL8| TRQL7| TRQL6| TRQL5| TRQL4| TRQL3| TRQL2| TRQL1|
| F116 | | FRP8 | FRP7 | FRP6 | FRP5 | FRP4 | FRP3 | FRP2 | FRP1 |
| F118 | | SYN80| SYN70| SYN60| SYN50| SYN40| SYN30| SYN20| SYNlO|
| F120 | | ZRF8 | ZRF7 | ZRF6 | ZRF5 | ZRF4 | ZRF3 | ZRF2 | ZRF1 |
| F122 | | HDO7 | HDO6 | HDOS5 | HDO4 | HDO3 | HDO2 | HDO1 | HDOO |
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#7 #6 #5 #4 #3 #2 #1 #0

| F120 | | *EAXSL| | Eovo | | | | | |
| F130 | | EBSYAl EOTNA| EOTPA| EGENA| EDENA| EIALA | ECKZA| EINPA |
| F131 | | | | | | | |EABUFA| EMFA |
| F132 | | EM28A| EM24A| EM22A| EM21A| EM18A| EM14A| EM12A| EM11A|
| F133 | | EBSYBl EOTNB| EOTPB| EGENB| EDENB| EIALB | ECKZB| EINPB |
| F134 | | | | | | | |EABUFB| EMFB |
| F135 | | EMZSBl EM24B| EM228| EM21B| EM188| EM14B| EMlZB| EMllB|
| F136 | | EBSYCl EOTNC| EOTPC| EGENC| EDENC| EIALC | ECKZC| EINPC |
| F137 | | | | | | | |EABUFC| EMFC |
| F138 | | EM28C| EM24C| EM22C| EM21C| EM18C| EM14C| EM12C| EM11C|
| F139 | | EBSYDl EOTND| EOTPD| EGEND| EDEND| EIALD | ECKZD| EINPD |
| F140 | | | | | | | |EABUFD| EMFD |
| F141 | | EM28D| EM24D| EM22D| EM21D| EM18D| EM14D| EM12D| EM11D|
| F142 | | EM48A| EM44A| EM42A| EM41A| EM38A| EM34A| EM32A| EM31A|
| F145 | | EM4SB| EM44B| EM4ZB| EM4lB| EM388| EM34B| EM3ZB| EM3lB|
| F148 | | EM48C| EM44C| EM42C| EM41C| EM38C| EM34C| EM32C| EM31C|
| F151 | | EM48D| EM44D| EM42D| EM41D| EM38D| EM34D| EM32D| EM31D|
| F168 | |ORARC| TLMC | LDT2C| LDT1C| SARC | SDTC | SSTC | ALMC |
| F169 | |MORA2C| MORAlCl PORA2C| SLvVSC | RCFNC| RCHPC| CFINC | CHPC |
| F170 | | | | | | | | INCSTC| PC1DEC]|
| F177 | | EDGN | EPARMl EVAR | EPRG | EWTIO | ESTPIO| ERDIO| IOLNK |
| Fi78 | | | | | | SRLNO3| SRLNOZ | SRLNO1 | SRLNOO |
| F180 | | CLRCH8| CLRCHT| CLRCH6| CLRCHS | CLRCH4| CLRCH3| CLRCH2| CLRCHL|
| F182 | | EACNT8| EACNT7| EACNT6| EACNT5| EACNT4| EACNT3| EACNT2| EACNT1|
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® Address list (2—path

control)

In general, signal addresses are assigned to each path asindicated below.
However, somesignalscommonto both pathsareallocatedtopath 1. The
table below indicates the addresses of the interface signals between the
CNC and PMC. A signal marked with #1 is dedicated to path 1, and a

signal marked with #2 is dedicated to path 2.

Signal address Description
G000 to G255 Signals for path 1 (PMC CNC)
F000 to F255 Signals for path 1 (CNC PMC)
G1000to G1255 Signals for path 2 (PMC CNC)
F1000to F1255 Signals for path 2 (CNC  PMC)
| MT—PMC
Address Bit No.
#7 #6 #5 #4 #3 #2 #1 #0
(004 ] [[SKIPP S5t T 3072 [ iz | dars | gamin | 2, [ e | Tseres
SKIP#L | _ESKIE I SKIP5#L | SKIP4#L| SKIP3¥L|. ZAEE | YAEE | XAEP. .| Mseries
| X007 | | *DECT7#2 | *DEC672 | *DEC5#2 | *DEC4#2 | *DEC372 | *DEC2/2 *DE01#2|
o) [ 1 =] [ 1 [ |
| X000 | | *DEC7*! | *DEC6" | *DEC"L | *DEC42 | *DEC3*! | *DEC2*! | *DEC1*! |
#7 #6 #5 #4 #3 #2 #1 #0
(033 ] [[SKIP% [SKIPe2 ] Az [ iz | g | gt | e | e | Tseres
SKIP¥2 | SKIP6#2 | SKIP5#2 | SKIP4#2| SKIP3#2|. ZAE, | YAEC .| XAETE | M series
| PMC—CNC |
Address Bit No.
#7 #6 #5 #4 #3 #2 #1 #0
| G000 | | ED7#1 | ED6%1 | ED5#1 | ED4#1 | ED3%1 | ED2#1 | ED1#1 | EDO*1 |
| G001 | | ED15#1| ED14#1| ED13#1| ED12#1| ED11#1| ED10#1| ED9#1 | ED8#1 |
| G002 | | ESTB#ll EA6#1 | EA5#1 | EA4#1 | EA3#1 | EA2#1 | EA1#1 | EAQ%1 |
| G004 | | | |MF|N3#1|MF|N2#1| FINFL | | | |
| G005 | | BFIN#ll AFL¥#1 | | BFIN#1| TFIN#1 | SF|N#1| EFIN#1| MF|N#1|
| G006 | | |SK|PP#1| | ovc#l| *ABSM#1| | SRN#1 |
| G007 | |RLSOT#1| EXLM#1 *FLWP#1|RLSOT3#1| | sT#1 | STLK#1| RVS#1 |
| G008 | | ERS#1 | RRW#L | *sp#l *Esp#l| | | | *|T#L |
| G009 | | | | | PN16#1| PN8#1 | PN4#1 | PN2#L | PN1#1 |
| G010 | *JV7HL | *gverl | xvstl | xgva#l | *Jv3#l | xgvorl | *JV1#1 | *JVOHL |
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#7 #6 #5 #4 #3 #2 #1 #0
| Go1r | [ *avis#l| =avad#l [ «avi3#l [ xgvi2#l | xgvir#l | <gvieHL[ =averl [ =veft |
| G012 | AFVTHL | *FVEFL | *FVEHL | FV4RL | spV3RL | +FV2RL | sFVIFL | +FVOFL |
| Go13 | [*AFV7#[ *AFVE*1[ *AFVSE#L | *AFVA#L | *AFV3HL | *AFV2HL] *AFVIFL[ *AFVOH |
| Goia | | | | | | | | ROV2#1[ ROV1# |
| G016 | | F1D#L | | | | | | |MSDFON“1

| G018 | | HszD#l| Hszc#l| Hszs#l| HszA#l| HSlD#l| HSlc#l| HSlB#l| HSlA#l|

| G019 | | RT#1 | | MP2#1 | MP1#1 | HS3D#1| H33C#1| Hs3B#l| Hs3A#l|
| Go23 | [ALNGH#L| ReHTH | | | | | | |
| Go27 | | con* | | ssTPa#| rssTP2it| rssTP1#t| SWS3L | SWS2#1 | SWS1# |
| Go28 | |Ppcesicht| spsTpit [ *scPF# | ssucer | | GR2*L [ GR1* | |
| Go2o | | *SSTP#[ SORL | SAR* | | GR31# | | GR21#L |

| G030 | | sov7#l| sove#l| sov5#l| sov4#l| sov3#l| sov2#1| sov1#l| sovo#l|

| G031 | |PKE332#1|PKE331#1| | | | | | |
| G032 | | RO8I#1 | RO7[#1 | ROG#1 | RO5[#1 | RO4[#1 | RO3[#1 | RO2J#1 | RO1[#1 |
| G033 | | SIND#1 | SSND#1| SGN#1 | | R12f#1 | R111#1 | R10f#1 | ROQJ#1 |

| G034 | | R08|2#l| Ro7|2#l| R06|2#l| R05|2#l| Ro4|2#l| R03|2#l| R02|2#l| R01|2#l|

| G035 | |SIND2#1| SS|N2#1| SGN2#1| | R12|2#l| R11|2#l| R10|2#l| R09|2#l|

| G036 | | R08|3#l| Ro7|3#l| R06|3#l| R05|3#l| Ro4|3#l| R03|3#l| R02|3#l| R01|3#l|

| G037 | |S|N03#l| SS|N3#1| SGN3#1| | R12|3#l| R11|3#l| R10|3#l| R09|3#l|

*BE Lp#1|*BE p#1| | [_sppHs [ spsyc | |*p|_ -,—#1|
| G038 | | c ue [ SPPHSFL | sPSvCAL | S

| G039 | | GOQSMHL | woosm#1| OFN5#1| OFN4#1| OFN3#1| OFN2#1| OFN1#1| OFNO#1|

| G040 | |woser#1| PRC#1 | | | | | | OFN6#1|

| G041 | | HSZID#ll Hszlc#l| Hsz|B#l| Hsz|A#l| H31|D#l| H31|c#l| H31|B#l| H31|A#l|

| Goaz | | | | | | HS3ID¥L| HS3IC¥1| HS3IB#! | HS3IAHL |
| G043 | | ZRN#L | | DNC|#1| | | MD4#1 | MD2#1 | MD1#1 |
o] [ T [ [ [we e
| G045 | | BDT9#1| BDT8#1| BDT7#1| BDT6#1| BDT5#1| BDT4#1| BDT3#1| BDT2#1|
| G046 | | DRN#1 | KEY4#1| KEY3#1| KEY2#1| KEY1#1| | SBK#1 | |

| G047 | |TL128#1| TL64#1 | TL32#1 | TL16%1 | TLO8#1 | TLO4#1 | TLO2#1 | TLO1#1 |

| G048 | |TLRST#llTLRSTI#llTLSKP#1| | | | |TL256#1|

| G049 | *TLV7AL [ HTLVERL [ TLVEAL ALV 4#L | Ly 3L | Lyl | vl

“TLVO* |
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#7 #6 #5 #4 #3 #2 #1 #0
| G050 | | | | | | | *TLVO#L *TLV8#1|
| G051 | | *CHLD#ll CHPST#ll | | *CHP8#1| *CHP4#1| *CHP2#1| *CHP0#1|
| G053 | | cDz# | SMz#1 | | | U|NT#1| | |TMR0N#1|

| G054 | | U|oo7#l| U|ooe#l| U|oo5#l| U|oo4#l| U|oo3#l| U|ooz#l| U|001#l| U|ooo#l|

| G055 | | U|015#l| U|014#l| U|013#l| U|012#l| U|011#l| U|01o#l| U|oog#l| U|008#l|

| Goss | | | | | | EXWT#[ ExsTP# | EXRD*L| MINP¥L |
| Goso | | | | | | | | TRRTN[ TRESCH |
ew]me ] | [ [ [ T [ |
| Gos1 | | | | ReTspart | ReTsPL | | | | ReTAPHL|
| Gos2 | | | | PDT2#1 | PDTI# | | | crror | |
| Gos3 | | | INFD#L | nozace | SLSPB | SLSPA | NOWT | HEAD |
| Gosa | | | esrsven | | | SLPCB | SLPCA | sieseq | RTNCY# |
| Gose | | EKSET | | | RTRCT | | | ENBKY [ ionvRy#|
| Go70 | | mROYA# | ORCMA* | SFRA*L | SRVA#L | CTHIA | CTH2A™| TLMHA [ TLMLAL|
| Go71 | | RCHA*| RSLA*L [ NTGA*! | SOCNA | MCFNA*L| SPSLAL] *ESPA¥L| ARSTA"! |
| G072 | | ronmeart | wenneart | INcMDAYL| OVRIDA* | oerupa™ | NRROA'! | ROTAAY![ INDXA™ |
| Go73 | | | | | | | MPOFAL| SLVAL | worcwma®s
| Go74 | | mrove*t | oromet | SFRB#! | SRVB#! | CTH1B* | CTH2B"| TLMHB | TLMLB"!|
| Go75 | | RcHB#| RSLB#! [ INTGB | socNB# | MCFNB# | SPSLBFL| *ESPB*!| ARSTE |
| G076 | | rorweer: | wennce® | INcMDE#:| OvRIDE# | oerupe® | NRROB | ROTABH! | INDXB! |
| Go77 | | | | | | | MPOFB#L| SLVB#L | morcwe®
| G078 | | SHA07"L| SHAO6" | SHAO5! | SHAO4" | SHAO3" | SHA02"L| SHAOL"| SHA0O" |
| Goro | | | | | | SHA117| SHA10" | SHA09! | SHA0S™ |
| Goso | [ sHBO7#L| SHBO6™ | SHBOS*! | SHBO4* | SHBO3" | SHB02"L| SHBO1*| SHB0O |
| Gos1 | | | | | | SHB1171| SHB10*! | SHB09*! | SHBOS™ |
| Gos2 | | Reserved for order-made macros |
| Gos3 | | Reserved for order-made macros |
| Goor | | | | | | SRLNI#L] SRLNI2*| SRLNIZ | SRLNIO |
| ooz | | | | | BGEN*!| BaiaLmt | BGION | IOLS*L | ioLack? |
[ Googe | [ HROV] Hrove" [ Hrovs# [ Hrova#t[ sHROVS" [ HROV2# | HROVI#] HROVO |
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#7 #6 #5 #4 #3 #2 #1 #0

| Goes | | KEC7 | KEC6 | KEC5 | KEC4 | KEC3 | KEC2 | KECL | KECO |

| G1o0 | | | +7 | w36t [ +35%L | waaPl | 493 [ 4028 [ 491# |

| G102 | | | o7 [ et | osft | et | g3t [ g2 [ 31# |

| G106 | | | w7t [ omiett [ omistt | omigft | owistt [omift [ omin |

| G108 | | | MLK7#1| MLK6#1| MLK5#1| MLK4#1| MLK3#1| MLK2#1| MLK1#1|

| cuo | | [ +LM7# | +LM6" [ +LM5FL [ +LMa™L [ +LM3 [ +LM27 | +LM7L |

| G112 | | | —Lm7#1 | —Lm6#L | —Lms5#1 | —LMm4#1 | —Lm3#L | —Lm2#1 | —Lm2#1 |

| G114 | | HL7#L | s 6#1 | s+LB#L | eLaFL | s 381 [ e[ 2FL | s ¥l |

| G116 | | L7#L | a6l | L BHL | e gFl | e 3F1 [ e 2R | s ¥l |

| cus | | *+ED7#1[ *+ED6"1 | *+ED5"1| ~+ED4| ++ED3L | ++ED2"![ ~+ED1L|

| G120 | | *ED7#L | *»_ED6#1 | *-ED5#L | *~ED4#1 | *_ED3#1 | *-ED2#1 *—ED1#1|

| G122 | | pressers| JPKTT, | PKe*t | PK5*L | Pka#l | PK3#l [ PK2#1 | PKIL | Tseries
PKESS2# | PKESS1# M series

| G124 | | | pTCH7#1 | DTCH6# | DTCHSL | DTCH4# | DTCH3# | DTCH2# | DTCHL |

| G126 | | | SVF7#1| SVF6#1| SVF5#1| SVF4#1| SVF3#1| SVF2#1| SVF1#1|

|G128 | | | MIX7 | MIX6 | MIX5 | MIX4 | MIX3 | MIX2 | MIX1 |

| G130 | | AT7PL [ AT6R [ TP [ oAmarl [oamart [ oamoft | oaimat |

| G132 | | | | | [ +MITaA ] +MTs [ +mim2?1 [ +miT1# |

| G134 | | | | | | —M|T4#l| —M|T3#l| —M|T2#l| —M|T1#l|

| G136 | | | EAX7#1| EAX6#1| EAx5#1| EAX4#1| EAX3#1| EAX2#1| EAX1#1|

| G138 | | | sync7#1 [ synce | synest | syncait | synca | sync2# | synca |

| G0 | | | syncaz#t| syncaert | svncas# | syncaat | syncastt| syncaz#t | syncar |

| G142 | | EBUFA#ll ECLRA#ll ESTPA#1| ESOFA#1| ESBKA#1| EMBUFA#1| | EF|NA#1|

| G143 | | EMSBKA* EceA#l| Ec5A#l| Ec4A#l| Ec3A#1| EczA#l| Ec1A#l| ECOA#1|

| G144 | | E|F7A#l| EIF6A#1| E|F5A#l| E|F4A#l| E|F3A#l| E|F2A#l| E|F1A#l| E|FOA#l|

| G145 | | E|F15A#1| E|F14A#1| E|F13A#1| E|F12A#1| E|F11A#1| E|F10A#1| E|F9A#l| E|F8A#l|

| G146 | | E|D7A#l| E|D6A#l| E|D5A#l| E|D4A#l| E|D3A#l| E|D2A#l| E|D1A#l| E|DOA#l|

| G147 | | EID15A#1| EID14A#1| EID13A#1| EID12A#1| E|011A#1| EIDlOA#1| E|D9A#l| E|D8A#l|
| G148 | | EID23A#1| EID22A#1| EID21A#1| EID20A#1| EID19A#1| EID18A#1| EID17A#1| EID16A#1|
| G149 | | EID31A#1| EID30A#1| EID29A#1| EID28A#1| EID27A#1| EID26A#1| EID25A#1| EID24A#1|
| G150 | |DRNE#1| RTE#L |OVCE#1| | | |Rosz#1| Rov15#1|
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#7 #6 #5 #4 #3 #2 #1 #0
| G151 | [*FV7E#| *FVeE#L| *FVSERL | *FVAEFL | *FV3EFL | *FV2EXL | *FVIEFL| *FVOEH! |
| G154 | | EBUFB#ll ECLRB#ll ESTPB#1| ESOFB#1| ESBKB#. | EMBUFB#1| | EFINB#1|
| G155 | | EMSBKB* ECGB#ll EC5B#1| EC4B#1| Ec35#1| Ec25#1| Ec1B#l| ECOB#1|
| G156 | | E|F7B#l| E|F68#1| E|F58#l| E|F4B#l| EIF3B#1| E|F28#l| E|F18#l| EIFOB#1|
| G157 | | ElFlsB#ll E|F14B#1| E|F138#1| EIF12B#1| E|F118#1| E|F108#1| E|F98#1| E|F88#1|

| G158 | | E|D7B#l| E|D6B#l| E|D55#1| E|D4B#l| EID3B#1| E|D25#1| EIDlB#1| EIDOB#1|

| G159 | | EIDlSB#ll E|Dl4B#1| EID13B#1| EIDlZB#1| EIDllB#1| EIDloB#1| E|D98#1| EIDSB#1|
| G160 | | EID23B#1| EIDZZB#ll EID21B#1| EIDZOB#1| EID198#1| EID18B#1| EID17B#1| EID16B#1|
| G161 | | EID31B#1| EIDSOB#ll EID298#1| EID288#1| EID27B#1| EID26B#1| EIDZSB#1| E|024B#1|
| G166 | | EBUFC#ll ECLRc#ll ESTPC#1| ESOFC#1| ESBKC#1| EMBUFCH | EFINC#1|

| G167 | |EMSBKC‘"1

Ecec#l| Ec5c#l| Ec4c#l| Ec3c#l| Eczc#l| Ec1c#l| Ecoc#l|

| G168 | | E|F7c#l| EIF6C#1| EIF5C#1| E|F4c#l| EIF3C#1| EIF2C#1| EIF1C#1| ElFoc#l|

| G169 | | E|F15c#1| E|F14c#1| E|F13c#1| E|F12c#1| E|F11c#1| E|F10c#1| E|F90#1| EIFSC#1|

| G170 | | E|D7c#l| E|D6c#l| E|D5c#l| E|D4c#l| E|D3c#l| E|D2c#1| E|D1c#l| ElDoc#l|

| G171 | | E|Dlsc#1| E|Dl4c#1| EID13C#1| EID12C#1| E|Dllc#1| EID10C#1| E|D96#1| EIDSC#1|
| G172 | | EID23C#1| EID22C#1| EID21C#1| EID20C#1| EID19C#1| EID18C#1| | EID16C#1|
| G173 | | EID31C#1| EID30C#1| EID29C#1| EID28C#1| EID27C#1| EID26C#1| EID25C#1| EID24C#1|
| G178 | | EBUFD#ll ECLRD#ll ESTPD#1| ESOFD#1| ESBKD#1| EMBUFD# | EFIND#1|
| G179 | | EMSBKD EceD#l| Ec5D#1| Ec4D#l| Ec3D#l| EczD#l| Ec1D#l| ECOD#1|

| G180 | | E|F7D#l| EIF6D#1| E|F5D#l| E|F4D#l| E|F3D#l| E|F2D#l| E|F1D#l| E|FOD#l|

| G181 | | EIF15D#1| E|F14D#1| EIF13D#1| EIF12D#1| E|F11D#1| EIF10D#1| E|F9D#l| E|F8D#l|

| G182 | | E|D7D#l| E|D6D#l| E|D5D#l| E|D4D#l| E|D3D#l| E|D2D#l| E|D1D#l| E|DOD#l|

| G183 | | EIDlSD#ll EID14D#1| EID13D#1| EID12D#1| EIDllD#1| EIDlOD#1| E|D9D#l| E|D8D#l|
| G184 | | EID23D#1| EID22D#1| EID21D#1| EID20D#1| EID19D#1| EID18D#1| EID17D#1| EID16D#1|
| G185 | | EID31D#1| EID30D#1| EID29D#1| EID28D#1| EID27D#1| EID26D#1| EID25D#1| EID24D#1|
| G190 | | | OVLs7#1| OVLse#1| OVL55#1| OVL54#1| OVL53#1| OVLsz#1| OVL51#1|
| G192 | | | |GVRY7#1| |GVRY6#1| |GVRY5#1| |GVRY4#1| |GVRY3#1| |GVRY2#1| |GVRY1#1|
| G198 | | | NPos7#1| NP056#1| NPoss#1| NP054#1| Nposs#1| Nposz#1| NP051#1|
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| PMC—CNC |
Address Bit No.
#7 #6 #5 #4 #3 #2 #1 #0
|G1000 | | ED7#2 | ED6#2 | ED5#2 | ED4#2 | ED3#2 | ED2#2 | ED1#2 | ED0#2 |

|<31001 | | ED15#2| ED14#2| ED13#2| ED12#2| ED11#2| ED10#2| ED9#2 | ED8#2 |

|GlOOZ | | ESTB#2| EAG#2 | EA5#2 | EA4#2 | EA3#2 | EA2#2 | EA1#2 | EA0#2 |

| G1004 | | | | MFINS*2| MFIN2#2|  FIN®2 | | | |
| G1005 | | BFIN®Z | AFL%2 | | BFIN®Z [ TFIN'2 | SFIN'2 | EFIN®2 | MFIN“2 |
| G1006 | | | skiPP#2]| | ovc# | | ABSM™2| | SRN*2 |
| 61007 | [ RLsor2| EXLM2 | *FLWU? | RusoT3?| | st [ STLK# [ RvS#2 |
| G008 | | ERS*2 | RRW#2 [ *sp#2 | *ESp*2 | | | T2 |
| G1000 | | | | | PN16%2 [ PN8*2 | PN4%2 | PN2%2 | PNI%2 |
[G1010 | | *av7#2 | xaveR2 | xavs#2 | «gva#2 | «av3#2 | xav2R2 [ xv1R2 [ xvor |
|<31011 | *JV15#2 | *JV14#2 | *JV13#2 | *JV12#2 | *JVI1#2 | *JV10%2 | *JV9H2 *JV8#2|
|G1o12 | | *FV7#2 | *FveR2 | *FVsR2 | sFVaR2 | sFV3R2 | FV2R2 [ FVIR2 [ <FVOR2 |
|(31013 | *AFV7#2 | *AFVE#2 | *AFVE#2 | *AFV4#2 | *AFV3#2 | *AFV2#2 | *AFV1#2 *AFV0#2|
|G1014 | | | | | | | | ROV2#2[ ROV1#2 |
| 1016 | | F1D*2 | | | | | | | msoron+z

|G1018 | | HszD#2| Hszc#2| Hszs#2| HszA#2| HSlD#2| HSlc#2| HSlB#2| HSlA#2|

|(31019 | | RT#2 | | MP2#2 | MP1#2 | HS3D#2| H33C#2| Hs3B#2| Hs3A#2|

| G1023 | |ALNGH#2| RGHTH#Zl | | | | | |

| G1027 | | CON#2 | |*ssw3#2| *sswz#2| *SSTP1#2| swss#2| swsz#2| sw31#2|
|G1028 | |Pczch#2| SPSTP#2| *SCPF#2| *SUCPF#2| | GR2#2 | GR1#2 | |
|<31029 | | *SSTP#2| SOR#2 | SAR2 | | GR31#2| | GR21#2|

|<31030 | | sov7#2| sove#2| sov5#2| sov4#2| sov3#2| sov2#2| sov1#2| sovo#2|

| G1031 | | PKEssz#2| PKE331#2| | | | | | |

|(31032 | | RO8#2 | RO7[#2 | ROG#2 | RO5[#2 | ROA4[#2 | RO3[#2 | RO2[#2 | RO1[#2 |

|01033 | | SlND#2| SS|N#2| SGN#2 | | R12[#2 | R111#2 | R10[#2 | ROQ[#2 |

|(31034 | | R08|2#2| Ro7|2#2| R06|2#2| R05|2#2| Ro4|2#2| R03|2#2| R02|2#2| R01|2#2|

|01035 | |S|N02#2| SSIN2 | SGN2#2| | R12|2#2| R11|2#2| R10|2#2| R09|2#2|

|G1036 | | R08|3#2| Ro7|3#2| R06|3#2| R05|3#2| Ro4|3#2| R03|3#2| R02|3#2| R01|3#2|

|<31037 | |S|N03#2| SS|N3#2| SGN3#2| | R12|3#2| R11|3#2| R10|3#2| R09|3#2|
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#7 #6 #5 #4 #3 #2 #1 #0
| G1038 | | *BECLP#2 | *BEucp#Zl | | SPPHS"2 | SPSYC#2| | *PLSST#2|

|<31039 | | GOQSM2 | woosm#2| OFN5#2| OFN4#2| OFN3#2| OFN2#2| OFN1#2| OFNO#1|

|G1040 | |woser#2| PRC#2 | | | | | | OFN6#2|

| G1041 | | Hsle#2| Hszlc#2| Hsz|B#2| Hsz|A#2| H31|D#2| H31|c#2| H31|B#2| H31|A#2|

| G1042 | | | | | | H33|D#2| H33|c#2| H33|B#2| H33|A#2|
|G1043 | | ZRN#2 | | DNC|#2| | | MD4#2 | MD2#2 | MD1#2 |
|G1044 | | | | | | | | MLK#2 | BDT1#2|

|G1045 | | BDT9#2| BDT8#2| BDT7#2| BDT6#2| BDT5#2| BDT4#2| BDT3#2| BDT2#2|

|G1046 | | DRN#2 | KEY4#2| KEY3#2| KEY2#2| KEY1#2| | SBK#2 | |

|GlO47 | | TL128#2| TL64#2 | TL32#2 | TL16#2 | TLO8#2 | TLO4#2 | TLO2#2 | TLO1#2 |

| G1048 | | TLRST?2| TLRSTI2| TLSKP*?| | | | | TL256%2]
|G1049 | *TLV7#2 [ *TLV6#2 | *TLV5#2 | *TLVA#2 | *TLV3#2 | *TLV2#2 | *TLV1#2 *TLV0#2|
| G1050 | | | | | | | “TLVO2 [ *TLV8#2 |
| G1051 | | *CHLD#2| CHPST#2| | | *CHP8#2| *CHP4#2| *CHP2#2| *CHP0#2|
(61092 | | | | | | | | | |
|G1053 | | cpz*2 | smz*2 | | | UINT# | | | TMRON |

|<31054 | | U|oo7#2| U|ooe#2| U|oo5#2| U|oo4#2| U|oo3#2| U|002#2| U|001#2| U|ooo#2|

|<31055 | | U|015#2| U|014#2| U|013#2| U|012#2| U|011#2| U|01o#2| U|oog#2| U|008#2|

| G1058 | | | | | | EXWT#2| ExsTP#2 | EXRD*2| MINP*2 |
| G1050 | | | | | | | | TRRTN?2| TRESCH? |
o] [mse?] [ [ [ [ [ [ |
| G1o61 | | | | reTspar2| reTsP12 | | | | ReTAP?2|
|G1062 | | | | PDT2#2| PDT1#2| | |*CRTOF‘*2| |
| G1063 | | | INFD?2 | nozacer | | | | |
| 1064 | | | esrsvere| | | | | seseqr2| RTNCY#2 |

| G1066 | | | | | RTRCT#2| | | | |GNVRY#2|

| G1070 | | MRDYA#2| ORCMA‘*Zl SFRA#2 | SRVA#2 | CTH1A#2| CTH2A#2| TLMHA#2| TLMLA#2|

| G1071 | | RCHA#2| RSLA#2| |NTGA#2| socmA#2| MCFNA#2| SPSLA#2

*ESPA#2 | ARSTA#2 |

|G1072 | |RCHHGA‘"2 MFNHGA#2

|NCMDA‘*2| OVR|DA‘*2| DEFMDA#2

NRROA*2 | ROTAA#2 | INDXA2 |

| G1073 | | | | | | | MPOFA#2| SLVA#2 | MORCMA#2

| G1074 | | MRDYB‘*2| ORCMB‘*Zl SFRB#2| SRVB#2 | CTHlB#2| CTH2|3#2| TLMHB#2| TLMLB#2|
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#7 #6 #5 #4 #3 #2 #1 #0
| G1075 | | RCHB#2| RSLB#2| |NTGB#2| SOCNB#2| MCFNB#2| SPSLB#2| *ESPB#2| ARSTB#2|

|G1076 | |RCHHGB‘"2 MFNHGB#2

INCMDB‘*2| OVRIDB‘*2| DEFMDB#2

NRROB*2 | INDXB*2 | ROTAB#2|

| G1077 | | | | | | |MPOFB#2| SLVB#2 | MORCMB?2

| G1078 | | SHA07#2| SHA06#2| SHA05#2| SHA04#2| SHA03#2| SHA02#2| SHA01#2| SHAoo#2|

| G1079 | | | | | | SHA11#2| SHA10#2| SHA09#2| SHA08#2|

| G1080 | | SHBo7#2| SHBoe#2| SHBos#2| SHBO4#2| SHBos#2| SHBoz#2| SH|301#2| SHBoo#2|

| G1o81 | | | | | | SHB11%2| SHB10*2| SHB09*? | SHBOS™ |
|G1o82 | | Reserved for order-made macros |
| 1083 | | Reserved for order-made macros |
| G1o001 | | | | | | SRLNIZ2| SRLNI2"2| SRLNIZ#? | SRLNIO |
| 1002 | | | | | BGEN*2| BaiaLm?2| BGION?| 10LS*2 | ioLack? |
[ 61096 | | HROV#2| sHROV6*2| *HROVS*2 | HROV4* | HROVE? | HROV2#2| HROV1*2| *HROVO? |
| G100 | | | w72 | +36%2 | +35%2 | +3aR2 | 43392 | 43272 | 49172 |
| G102 | | | o2 | e | 5% | a2 | g3 | 922 | 312 |
| G1106 | | | w72 [ mie®2 | mis?2 | miaR2 | owmis2 [ mif2 [ w2 |
| G108 | | | MLK7#2 [ MLK6"2 | MLKS*2 | MLK4%2 | MLK3*2 | MLK2*2 | MLK1*Z |
| G110 | | [ +LM772 | +LM672 [ +LM5?2 | +LM4™2 | +LM32 [ +LM272 | +LM172 |
|Gz | | | -LM7#2 [ -LM6*2 | -LM5*2 | —LM4#2 | -LM3#2 | LM2#2 | LM1#2 |
| G114 | | TP [ L2 | 52 | celaR2 | eel392 [ e 22 | e 192 |
| G116 | | L7 [ 62 | oLsR2 | 4R | a3 [ 22 | 12 |
|cius | | ~+ED772] *+ED6"2| *+ED5"2| +ED4?2| *+ED372| *+ED2"2| ~+ED172]
| G1120 | | *—ED7#2 | *—ED6*2 | *-ED5*2 | *-ED4*2 | *-ED3*2 | *—ED2*2 | *-ED1%2|

| 61122 | |Pressar| PRI, | PK6*2 | PK5®2 | PK4#2 | PK3¥2 | PK2#2 | PK1®2 | Tseries

PKESS2"2 | PKESS172 M series
|24 | | | DTCH7# | DTCH6# | DTCHS? | DTCH4?2 | DTCH3* | DTCH2# | DTCHL? |
| 1126 | | | SVF7#2 | SVFe*2 | SVF5%2 | SVF4*2 | SVF3*2 | SVF2#2 | SVF1#2 |
| 1130 | | TR | ATeR2 | TSR | TR | aiTaRz | oam2R2 [ T2 |
|cu32 | | | | | | +MITa72] +MIT32[ +MIT272 [ +MITT? |
|c1134 | | | | | | -MIT4#2] MIT3#2 | -mIT2#2 | -MIT2#2|
| 1136 | | | EAX7#2 | EAX6"2 | EAXS"2 | EAX4*2 | EAX3*2 | EAX2*2 | EAX1?Z |
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#7 #6 #5 #4 #3 #2 #1 #0
| G1138 | | | SYNC7#2| SYNC6#2| SYNCS#2| stc4#2| stcs#2| stcz#2| SYNC1#2|
| G1140 | | | stCJ7#2| stCJs#2| stc35#2| stCJ4#2| stc33#2| stc32#2| stc31#2|
| G1142 | | EBUFA#2| ECLRA#2| ESTPA#2| ESOFA#2| ESBKA#2| EMBUFA#2| | EFINA#2|

|G1143 | | EMSBKA#2

EceA#2| Ec5A#2| Ec4A#2| Ec3A#2| EczA#2| Ec1A#2| ECOA#2|

| G1144 | | E|F7A#2| EIF6A#2| E|F5A#2| E|F4A#2| E|F3A#2| E|F2A#2| E|F1A#2| E|F0A#2|

| G1145 | | E|F15A#2| E|F14A#2| E|F13A#2| E|F12A#2| E|F11A#2| E|F10A#2| E|F9A#2| E|F8A#2|

| G1146 | | E|D7A#2| E|D6A#2| E|D5A#2| E|D4A#2| E|D3A#2| E|D2A#2| E|D1A#2| E|D0A#2|

| G1147 | | E|015A#2| EID14A#2| EID13A#2| EID12A#2| E|011A#2| E|010A#2| E|D9A#2| E|D8A#2|

| G1148 | | EID23A#2| EID22A#2| EID21A#2| EID20A#2| EID19A#2| EID18A#2| EID17A#2| EID16A#2|

| G1149 | | EID31A#2| EID30A#2| EID29A#2| EID28A#2| EID27A#2| EID26A#2| EID25A#2| EID24A#2|

| G1150 | | DRNE#2| RTE#2 | OVCE#2| | | | Rosz#2| Rov15#2|
|(31151 | *FVTE#2 | *FVBE#2 | *FVSE#2 | *FVAER2 | *FV3E#2 | *FV2E#2 | *FV1E#2 *FVOE#2|
| G1154 | | EBUFB#2| ECLRB#2| ESTPB#2| ESOFB#2| ESBKB#2 | EMBUFB#2| | EFINB#2|

|G1155 | | EMSBKB*2

ECGB#2| EC5B#2| EC4B#2| Ec35#2| Ec25#2| Ec1B#2| ECOB#2|

| G1156 | | E|F7B#2| E|F68#2| E|F58#2| E|F4B#2| E|F38#2| E|F28#2| E|F18#2| E|F08#2|

| G1157 | | E|F158#2| E|F14B#2| E|F138#2| EIF12B#2| E|F118#2| E|F108#2| E|F98#2| E|F88#2|

| G1158 | | E|D7B#2| E|D6B#2| E|D55#2| E|D4B#2| EID3B#2| E|D25#2| EIDlB#2| E|DOB#2|

| G1159 | | EIDlSB#Zl E|Dl4B#2| EID13B#2| EIDlZB#2| EIDllB#2| E|DlOB#2| E|D98#2| EIDSB#2|

| G1160 | | EID23B#2| EID228#2| EID21B#2| EIDZOB#2| EID198#2| EID18B#2| EID17B#2| EID16B#2|

| G1161 | | EID31B#2| EIDSOB#2| EID298#2| EID288#2| EID27B#2| EID26B#2| EIDZSB#2| E|024B#2|

| G1166 | | EBUFC#Zl ECLRC#2| ESTPC#2| ESOFC#2| ESBKC#2| EMBUFC#2

| EF|NC#2|

|G1167 | | EMSBKC?

Ecec#2| Ec5c#2| Ec4c#2| Ec3c#2| Eczc#2| Ec1c#2| Ecoc#2|

| G1168 | | E|F7c#2| EIF6C#2| E|F50#2| E|F4c#2| E|F30#2| E|F20#2| E|F10#2| ElFoc#2|

| G1169 | | E|F15c#2| E|F14c#2| E|F13c#2| E|F12c#2| E|F11c#2| E|F10c#2| E|F90#2| EIFSC#2|

| G1170 | | E|D7c#2| E|D6c#2| E|D5c#2| E|D4c#2| E|D3c#2| E|D2c#2| E|D1c#2| ElDoc#2|

| G1171 | | E|Dlsc#2| E|Dl4c#2| EID13C#2| E|Dlzc#2| E|Dllc#2| E|Dloc#2| E|D96#2| EIDSC#2|

| G1172 | | EID23C#2| EID22C#2| EID21C#2| EID20C#2| EID19C#2| EID18C#2| E|Dl7c#2| EID16C#2|

| G1173 | | EID31C#2| EID30C#2| EID29C#2| EID28C#2| EID27C#2| EID26C#2| EID25C#2| EID24C#2|

| G1178 | | EBUFD#2| ECLRD#2| ESTPD#2| ESOFD#2| ESBKD#2| EMBUFD*2

| EF|ND#2|

|G1179 | | EMSBKD#2

EceD#2| Ec5D#2| Ec4D#2| Ec3D#2| EczD#2| Ec1D#2| ECOD#2|

| G1180 | | E|F7D#2| EIF6D#2| E|F5D#2| E|F4D#2| E|F3D#2| E|F2D#2| E|F1D#2| E|F0D#2|
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#7 #6 #5 #4 #3 #2 #1 #0
| G1181 | | EIF15D#2| E|F14D#2| EIF13D#2| EIF12D#2| E|F11D#2| EIF10D#2| E|F9D#2| E|F8D#2|

| G1182 | | E|D7D#2| E|D6D#2| E|D5D#2| E|D4D#2| E|D3D#2| E|D2D#2| E|D1D#2| E|D0D#2|

| G1183 | | EID15D#2| EID14D#2| EID13D#2| EID12D#2| EIDllD#2| EIDlOD#2| E|D9D#2| E|D8D#2|

| G1184 | | EID23D#2| EID22D#2| EID21D#2| EID20D#2| EID19D#2| EID18D#2| EID17D#2| EID16D#2|

| G1185 | | EID31D#2| EID30D#2| EID29D#2| EID28D#2| EID27D#2| EID26D#2| EID25D#2| EID24D#2|

| G100 | | | ovLs7%2| OVLS6"2| OVLS5*2| OVLS4*2| OVLS3"2| OVLS2"2| OVLS1?|
| G192 | | | 1ovrv72| i6vRve®2 [ 1ovRvs#2] 16vrya© | IovRYa® [ 16vRv2#2] 16vRY1#|
| G108 | | | NPOST7#2| NPOS6#2 | NPOS5* | NPOS4*2 | NPOS3*2| NPOS272| NPOS1? |
| oncopvc |
Address Bit No.
#7 #6 #5 #4 #3 #2 #1 #0

| Fooo | [ op# | sa®t [ sTL#L | sPLL | | | | PwD* |
| Foor | | ma* | | TAP#L | ENB*L | DEN*L | BAL¥L | RST#L | AL¥L |
| Foo2 | [ MDRN#| cuT# | | srumvet [ THRD#L| CSS*1 | RPDOL| INCH! |

| F003 | |MTCHIN‘*1| MEDT#llMMEM#1|MRMT#l| MMD|#1| MJ#1 | MH#1 | M|Nc#l|

| Fooa | | | | MREF#1| MAFL¥L [ MSBK#L | magsw# | MMLK?L | mBDTL |
| Foos | [meoto#t] mepTs* | MeDT7# [ MBDTE* [ MBDTS* | MBDT4# | MBDTS# | MBDT2#|
| Foo7 | | BFF | | | BF*L [ TR | sFf | EFDRL| WP |
| Foos | | | | MF3#L [ mF2* | | | | EF |
| Fooo | | DM00*L | DMO1#! [ DM02*! | DM30*! | | | | |
| Foro | | mo7# | moe* [ mo5*t | Mo4*L | MO3*L | m02*1 [ mo1#! [ mo0*! |
| Four | | m15# | mi4#1 [ w13t | m12fl | mM1#t | m10*t [ mo09¥! [ mos*t |
| For2 | | m23% | w221 [ m21#t | m20% | m19%t | mag® [ m17#l [ w16t |
| Fo13 | | m31# | m30% [ m20%t | m28*l | m27#L | m26* | m251 [ m24%t |
| Fo1a | | mM207%1 | M206* | M205*L | M204%1 | M203*1 | M202%1 | M201#1 | M200% |
| Fo15 | | M215°1 | m214%1 [ M213#L | M212#1 | M211%1 | M210% | M209%1 | m208* |
| Fo16 | | M307%1 | M306* | M305*L | M304*1 | M303*1 | M302*1 | M301#1 | M300%! |
| Fo17 | | mM315%1 | m314%1 [ M313#L | M312#1 | M311%1 | M310% | M309*! | M308*! |
| Fo22 | | so7#t | soe*l | sos*l | so4#l | so03*l | so2*l | so1#l | so0l |
| Fo23 | | s1s# | s14% [ s13% | s12#1 | su#l | s10% | soofl | sosl |
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#7 #6 #5 #4 #3 #2 #1 #0
| Fo2a | | s23% | s22% | s21# | s20% | s19#1 | s1g#l | s17# | si6*l |
| Fo2s | | s31%1 | s30% | s20% | s28* | sa7#l | s2¢fl | s25fl | s24%L |
| Fo26 | | To7%1 | TO6*L | TOS*1 | To4#l | To3# | TO2#L [ TOI#L | TOO*! |
| F027 | | T15%1 | T14#1 | T13# | T12#1 | T11#1 | T10%1 | Tog#1 | Tog#! |
| F028 | | T23#1 | T22#1 | T21#1 | T20%1 | T19%1 | T18%1 | T17#1 | T16%1 |
| F029 | | T31#1 | T30%1 | T29%1 | T2g#1 | T27#1 | T26%1 | T25%1 | T24#1 |
| Foso | | Bo7#t | Boe*l | Bos*L | Bo4*l | BO3*1 | B02*l | BO1*L | BOO*L |
| FO31 | | B15%1 | B14#1 | B13#1 | B12#1 | B11#1 | B10#1 | B09#1 | BOg#! |
| F032 | | B23#1 | B22#1 | B21#1 | B20#1 | B19#1 | B1g#1 | B17#1 | B16#1 |
| Foss | | B31# | B30*l | B29¥l | B2g*l | B27#l | B26*l | B25*l | B24*L |
| Fosa | | | | | | | GR30#1| GR20#1| GR10#! |
][ 1 1 [ T [ 1 [
| Foss | | RosO*L | RO70%! [ RO6O*! | ROSO*! | R040F! | RO30¥L | RO20%! [ RO10#! |
| FO37 | | | | | | R120#1| R110#1| Rloo#l| R090#1|
| Foss | | | | | | ENB3*L| ENB2*L | sucLp# | SCLP* |
| Foso | | | | | | creevie| crpmp | | |
| F040 | | ART7#1 | ARG#1 | AR5#1 | AR4#1 | AR3#1 | AR2#1 | AR1#1 | ARQ#1 |
| FO41 | | AR15#1| AR14#1| AR13#1| AR12#1| AR11#1 | AR10#1| AR09#1| AR08#1|
T | R = i S

[ SYCAL*L | FSPPHFL | _FSPSY#L |

| F045 | |0RARA#1| TLMA#1| LDT2A#1| LDT1A#1| SARA#1| SDTA#1| SSTA#L | ALMA#1|

| FO46 | |M0RA2A“1 MORA1A#1

pORAzA#1| SLVSA#1| RCFNA#1| RCHPA#1| CFINA#1| CHPA#1|

| F0o47 | | | | | | | ||NCSTA‘*1| Pc1DEA#1|

| F049 | |0RARB#1| TLMB#1| LDTZB#1| LDTlB#1| SARB#1| SDTB#1| SSTB#1| ALMB#1|

| F050 | |M0RA23«1 MORA1B#1 PORAZB#1|SLVSB#1| RCFNB#1|RCHPB#1|CFINB#1| CHPB#1|
| FO51 | | | | | | | ||NCSTB#1| Pc1DEB#1|
| F053 | | EKENBl | |BGEACT#1| RPALM#1| RPBSY#1| PRGDPL| INHKY |

| FO54 | | uooo7#1| uoooe#1| uooos#1| u0004#1| u0003#1| uoooz#1| u0001#1| uoooo#1|

| FO55 | | u0015#1| u0014#1| u0013#1| u0012#1| uoon#1| u001o#1| uooog#1| u0008#1|

| FO56 | | u01o7#1| u0106#1| u0105#1| u0104#1| u0103#1| u0102#1| u0101#1| u01oo#1|

| FO57 | | uon5#1| uon4#1| uon3#1| uon2#1| uon1#1| uono#1| u0109#1| u0108#1|

| FO58 | | u0123#1| u0122#1| u0121#1| u0120#1| uon9#1| uon8#1| uon7#1| uon6#1|
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#7 #6 #5 #4 #3 #2 #1 #0
| Fose | [uo1317| U01307 | UO120% | UO128" | UOL27#L | UO126" | UO1257 | L0124 |
| Foso | | | | | | | | ESEND?!| EREND|
(][ [ 1 [ [ [ [eceafawoy
(e ] [me] 1 [ T [ 1 [ |
| FO63 | | PSYN#1|WATO#1| Rcvo#l| | | PSAR#1| PSE2#1| PSE1#1|
| FO64 | | TIALM | TICHK | COSP | | |TLCH|#1| TLNW#1| TLCH#1|
| F065 | | |3YNM0D«1 |RTRCTF#1| | |Respm#1|reespp#1|
| Foes | | | | PECK21 | Rrvsn | | cosmo* |
| Fo70 | | Pswos™ | pswor | Pswost | pswost | Pswo4tt | Pswost | Pswo2t | Pswo |
(][ [ T [ [ [rewlrows]
| For2 | [ ouT7#1] ouTe*! | ouT5*! | OUT4#1 | OUTS# | OUT2L| OUTL¥L | OUTO |
| FO73 | | | | | ZRNo#l| | MD4o#l| MDzo#l| MDlo#l|
| FO75 | | SPO#1 | KEYO#ll DRNo#l| MLK0#1| SBKo#l| BDTo#l| | |
| FO76 | | | |Rovzo#1| Rov10#1| RTAP#1| |MP20#1| MP10#1|
| FO77 | | | RTO#1 | | |Hsmo#1| H51c0#1| HSlBO#1| H51A0#1|
| Fo78 | | *FV70*L| *FV60#!| *FV50#1| *FV40* | *FV30#! | *FV20¥L] *FV10¥L| *FV00# |
| Foro | [*av7O¥L] x3v60#1| x3v50#1| *)v40¥L | )V30¥L | +3v20¥1[ *Jv10#t| *3v00#! |
| Fo80 | [Fviso|+Fvia0t| Fv130#t| *Fv1207 | *Fv110# | FV100#1 | *FVOO¥L| *FVBO# |
| Fosy | | —340%1 | +340%1 [ J30%1 | +330#1 | 320%1 | +320%1 | —310%L | +J10% |
(][ [ [ [ [e& [ ]
| Fooo | | | | | | | ABTSP2¢1| ABTSPL#L| ABTOSVH |
| Foo2 | | | | TRsPs# | | TRACT| | | |
| F094 | | | ZP7#1 | ZP6#l | ZP5#l | ZP4#1 | ZP3#l | ZP2#l | ZP1#1 |
| F096 | | | ZP27#1| ZP26#1| ZP25#1| ZP24#1| ZP23#1| ZP22#1| ZP21#1|
| Foos | | | zP37#L | zP36*L | zP35*l | zP34#l | zp33il | zP32#L | P31 |
| F100 | | | ZP47#1| ZP46#1| ZP45#1| ZP44#1| ZP43#1| ZP42#1| ZP41#1|
| F102 | | | MV7#1 | MV6#1 | MV5#1 | MV4#1 | MV3#1 | MV2#1 | MV1#1 |
| F104 | | | |NP7#1| |NP6#1| |NP5#1| |NP4#1| |NP3#1| |NP2#1| |NP1#1|
| F106 | | | MVD7#1| MVDG#1| MVD5#1| MVD4#1| MVD3#1| MVD2#1| MVDl#l|
| F108 | | | MM|7#1| MM|6#1| MM|5#1| MM|4#1| MM|3#1| MM|2#1| MM|1#1|
| Fu0 | | | moTen7#L| woTeHs#t | mpTers | mpTcHart | MoTeHa#: | MpTeHz# | MDTCHI |
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#7 #6 #5 #4 #3 #2 #1 #0
| F112 | | | EADEN7#1| EADEN6#1| EADEN5#1| EADEN4#1| EADEN3#1| EADEN2#1| EADEN1#1|
| F114 | | |TRQ|_7#1| TRQL6#1| TRQL5#1| TRQL4#1| TRQL3#1| TRQL2#1| TRQL1#1|
| F116 | | | FRP7#1| FRP6#1| FRP5#1| FRP4#1| FRP3#1| FRP2#1| FRP1#1|
| F118 | | | SYN7o#1| SYN60#1| SYN50#1| SYN4o#1| SYN30#1| SYN20#1| SYN10#1|
| F120 | | | ZRF7#1| ZRF6#1| ZRF5#1| ZRF4#1| ZRF3#1| ZRF2#1| ZRF1#1|

| F122 | | HDo7#l| HDoe#l| HD05#1| HDo4#l| HD03#1| HD02#1| HD01#1| HDoo#l|

| F129 | | *EAXSL‘*ll | Eovo#l| | | | | |
| F130 | | EBSYA#L | EOTNA#ll EOTPA#1| EGENA#1| EDENA#1| EIALA#1| ECKZA#1| EINPA#1|
| F131 | | | | | | | | EABUFA#1| EMFA#1|
| F132 | | EM28A#1| EM24A#1| EM22A#1| EM21A#1| EM18A#1| EM14A#1| EM12A#1| EM]_’LA#1|
| F133 | | EBSYB#ll EOTNB#ll EOTPB#1| EGENB#1| EDENB#1| EIALB#1| ECKZB#1| EINPB#1|
| F134 | | | | | | | | EABUFB#1| EMFB#1|
| F135 | | EM28B#1| EM24B#1| EM225#1| EM21B#1| EM18B#1| EM14B#1| EM125#1| EM]_’LB#1|
| F136 | | EBSYc#ll EOTNC#ll EOTPC#1| EGENC#1| EDENC#1| EIALC#1| ECKZC#1| E|NPC#1|
| F137 | | | | | | | | EABUFC#1| EMFC#1|
| F138 | | EMzsc#ll EM24C#1| EM22C#1| EM21C#1| EM18C#1| EM14C#1| EM12C#1| EMJ_'LC#1|
| F139 | | EBSYD#ll EOTND#ll EOTPD#1| EGEND#1| EDEND#1| EIALD#1| ECKZD#1| E|NPD#1|
| F140 | | | | | | | | EABUFD#1| EMFD#1|
| F141 | | EM28D#1| EM24D#1| EM22D#1| EM21D#1| EM18D#1| EM14D#1| EM12D#1| EMJ_'LD#1|
| F142 | | EM48A#1| EM44A#1| EM42A#1| EM41A#1| EM38A#1| EM34A#1| EM32A#1| EM31A#1|
| F145 | | EM48B#1| EM44B#1| EM425#1| EM415#1| EM38B#1| EM34B#1| EM325#1| EM315#1|
| F148 | | EM48<:#1| EM44C#1| EM42C#1| EM41C#1| EM38C#1| EM34C#1| EM32C#1| EM31C#1|
| F151 | | EM48D#1| EM44D#1| EM42D#1| EM41D#1| EM38D#1| EM34D#1| EM32D#1| EM31D#1|
| F177 | | EDGN#ll EPARM#ll EVAR#1| EPRG#1| EWTIO#1| ESTPIO‘*1| ERDIO#1| IOLNK#1|
| F178 | | | | | | SRLN03#1| SRLN02#1| SRLN01#1| SRLNoo#1|
| F180 | | CLRCHS#ll CLRCH7#1| CLRCH6#1| CLRCH5#1| CLRCH4#1| CLRCH3#1| CLRCH2#1| CLRCH1#1|
| F182 | | | EACNT7#1| EACNT6‘*1| EACNT5#1| EACNT4#1| EACNT3#1| EACNT2‘*1| EACNT1#1|
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| CNC—PMC |
Address Bit No.

#7 #6 #5 #4 #3 #2 #1 #0
|F1000 | | op#2 | SA#2 | STL#2 | SpL#2 | | | | PWD#2|
|F1001 | | MA#2 | | TAP#2 | ENB#2| DEN#2| BAL#2 | RST#2| AL#2 |
| F1002 | |MDRN#Z| cuT#2 | |5RNMw2| THRD#2| CcSs#2 |RPD0#2| |NCH#2|

| F1003 | |MTCHIN‘*2| MEDT#Zl MMEM#2| MRMT#2| MMD|#2| MJ#2 | MH#2 | M|Nc#2|

| F1004 | | | | MREF#2| MAFL#2| MSBK#2| MABSM#2| MMLK#2| MBDT1#2|

| F1005 | | MBDTg#Zl MBDT8#2| MBDT7#2| MBDT6#2| MBDT5#2| MBDT4#2| MBDT3#2| MBDT2#2|

||:1007 | | BF#Z | | | BF#Z | TF#Z | SF#Z | EFD#2| MF#Z |

|F1008 | | | | MF3#2 | MF2#2 | | | | EF#2 |

| F1009 | | DM00#2| DM01#2| DM02#2| DM30#2| | | | |

|F1010 | | MO7#2 | MO6#2 | MO5%2 | M04#2 | MO03#2 | M02#2 | MO1#2 | M00%2 |
|F10]_'L | | M15%#2 | M14#2 | M13#2 | M12#2 | M11#2 | M10%2 | MO0g#2 | MO8#2 |
|F1012 | | M23#2 | M22#2 | M21#2 | M20%2 | M19#2 | M18%#2 | M17#2 | M16%2 |
|F1013 | | M31#2 | M30%2 | M29#2 | M28#2 | M27#2 | M26#2 | M25#2 | M24#2 |

| F1014 | | M207#2| M206#2| M205#2| M204#2| M203#2| M202#2| M201#2| Mzoo#2|

| F1015 | | M215#2| M214#2| M213#2| M212#2| Mzn#2| M210#2| M209#2| M208#2|

| F1016 | | M307#2| M306#2| M305#2| M304#2| M303#2| M302#2| M301#2| M300#2|

| F1017 | | M315#2| M314#2| M313#2| M312#2| Msn#2| M310#2| M309#2| M308#2|

| F1022 | | so07%2 | soe*2 | sos*2 | so04*2 | s03*2 | s02#2 | s01%2 | s00%2 |
| F1023 | | s15%2 | s14%2 | s13%2 | s12%2 | su#2 | 102 | s09*2 | sos® |
| F1o24 | | s23%2 | s22%2 | s21%2 | s20% | s19%2 | s182 | s17%2 | s16% |
| F1o25 | | s31%2 | s30% | s20%2 | s28%2 | sa7#2 | s26%2 | s25%2 | s24%2 |
| Flo26 | | T07%2 | TO6*2 | TOS*2 | To4%2 | T03%2 | TO2%2 | TO1*2 | TOO®2 |
|Flo27 | | T15%2 | T14%2 | T13%2 | T12%2 | T1®2 | T10% | TO9*2 | TO82 |
|Flo2s | | 7232 | T22%2 | T21%2 | T20®2 | T19% | Ti82 | T17%2 | T16%2 |
|Flo20 | | T31%2 | 730%2 | T20%2 | T2g®2 | T27*2 | T26%2 | T25%2 | T24%2 |
| F1o30 | | BO7#2 | BO6*2 | BOS*2 | BO4*2 | B0O3*2 | B02*2 | B01*2 | BOO¥2 |
| Flos1 | | B152 | B14%2 | B13%2 | B12%2 | B1*2 | B10"2 | BO9*2 | BO8® |
| Flo32 | | B23%2 | B22*2 | B21*2 | B20*2 | B19%2 | B18*2 | B17%2 | B16% |
| F1033 | | B31%2 | B30*2 | B29*2 | B28®2 | B27#2 | B26"2 | B25%2 | B24% |
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#7 #6 #5 #4 #3 #2 #1 0
| F1034 | | | | | | | GR30#2| GR20#2| GR10#2|

[F03 | | | | | | | | | sPA?

| F1036 | | Roso#2| Ro7o#2| Roeo#2| R050#2| Ro4o#2| R030#2| Rozo#2| R010#2|

| F1087 | | | | | | R120%2 | R110%2 | R100%2 | R090*? |
| F1os8 | | | | | | ENB3*2 | ENB2*2 | sucLp#2 | SCLP*2 |
| F1o39 | | | | | | creevire| crpmp? | | |
| F1040 | | AR7%2 | AR6* | AR5 | AR4"2 | AR3*2 | AR2*2 | ARL* | ARO* |

| F1041 | | AR15#2 | AR14#2 | AR13#2 | AR12#2 | AR11#2 | AR10%2 | AR09#2 | AR08#2 |

| F1044 | | | | | SYCAL#2 | FSPPH#2| FSPSY#2| FSCSL#2| |

| F1045 | |0RARA#2| TLMA#2| LDT2A#2| LDT1A#2| SARA#2| SDTA#2| SSTA#2 | ALMA#2|

|F1046 | |M0RA2A‘“‘2 MORA1A#2

pORAzA#2| SLVSA#2| RCFNA#2| RCHPA#2| CFINA#2| CHPA#2|

| F1047 | | | | | | | | |NCSTA#2| Pc1DEA#2|

| F1049 | |0RARB#2| TLMB#2| LDTZB#2| LDTlB#2| SARB#2| SDTB#2| SSTB#2| ALMB#2|

| F1050 | | MORA2872 | MORA1B# pomzs#2| SLVSB#2| RCFNB#2| RCHPB#2| CFINB#2| CHPB#2|
| F1051 | | | | | | | | |NCSTB#2| Pc1DEB#2|
| F1053 | | | | | BGEACT#2| RPALM#2| RPBSY#2| | |

| F1054 | | uooo7#2| uoooe#2| uooos#2| u0004#2| u0003#2| uoooz#2| u0001#2| uoooo#2|

| F1055 | | u0015#2| u0014#2| u0013#2| u0012#2| uoon#2| u001o#2| uooog#2| u0008#2|

| F1056 | | u01o7#2| u0106#2| u0105#2| u0104#2| u0103#2| u0102#2| u0101#2| u01oo#2|

| F1057 | | uon5#2| uon4#2| uon3#2| uon2#2| uon1#2| uono#2| u0109#2| u0108#2|

| F1058 | | u0123#2| u0122#2| u0121#2| u0120#2| uon9#2| uon8#2| uon7#2| uon6#2|

| F1059 | | u0131#2| u013o#2| u0129#2| u0128#2| u0127#2| u0126#2| u0125#2| u0124#2|

| F1060 | | | | | | | | ESEND#2| EREND#2|

| F1061 | | | | | | | BCLP#2| BUCLP#2|

|
[Fuoe2 | [prisFe] | | | | | | |
|

| F1063 | | PSYN#2|WATO#2| Rcvo#2| | PSAR#2| PSE2#2| PSE1#2|

| F1064 | | | | | | |TLCH|#2| TLNW#2| TLCH#2|
| F1065 | | | SYNMOD#2 | RTRCTF#2| | | RGSPM#2| RGSPP#2|
| F1066 | | | | PECK2#2| | RTNMVS?2 | | eosMD#2|

| F1070 | | PSW08#2| Pswo7#2| PSW06#2| PSW05#2| PSW04#2| PSW03#2| PSW02#2| PSW01#2|

| F1071 | | | | | | | | psw1o#2| Psw09#2|
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#7 #6 #5 #4 #3 #2 #1 #0
| F1072 | | OUT7#2| OUT6#2| OUT5#2| OUT4#2| OUT3#2| OUT2#2| OUT1#2| OUT0#2|

| F1073 | | | | | ZRNo#2| | MD40#2| MDzo#2| MDlo#2|

F1075 SPO#2 | KEYO#2 | DRNO#2| MLKO#2 | SBKO#2 | BDTO#2
| | | | | |

| F1076 | | | |Rovzo#2| Rov10#2| RTAP#2| | MP20#2| MP10#2|
| F1077 | | | RTO#2 | | | Hsmo#2| H51c0#2| HSlBo#2| H51A0#2|
|F1078 | *FV70#2 | *FV60#2 | *FV50#2 | *FVA40#2 | *FV30#2 | *FV20#2 | *FV10#2 *Fvoo#2|
| F1079 | [ *3v70%2] x3v60#2| x3v50#2| *)v40#2 | %)V30#2 | *Jv20%2| *JV10#2| *3v00*2|

| F1080 | | *Fv1so#2| *Fv14o#2| *Fv130#2| *Fv1zo#2| *Fv110#2| *Fv1oo#2| *Fv090#2| *Fvoso#2|

| F1081 | | —340%2 | +340%2 | 30%2 | +J30%2 | 32072 | +320%2 | —310% | +J10%2 |
[Fro82 | | | | | | [ Rvst?] | |
| F1o00 | | | | | | | ABTSP2#2| ABTSPL*2| ABTOSV |
| F1092 | | | | TRsps#2| | TRACT#2| | | |
|F1094 | | | ZP7#2 | ZP6#2 | ZP5#2 | ZP4#2 | ZP3#2 | Zp2#2 | ZP1#2 |
| F1096 | | | ZP27#2| ZP26#2| ZP25#2| ZP24#2| ZP23#2| ZP22#2| ZP21#2|
| F1098 | | | ZP37#2| ZP36#2| ZP35#2| ZP34#2| ZP33#2| ZP32#2| ZP31#2|
| F1100 | | | ZP47#2| ZP46#2| ZP45#2| ZP44#2| ZP43#2| ZP42#2| ZP41#2|
|F1102 | | | MV7#2 | MV6#2 | MV5#2 | MV4#2 | MV3#2 | MV2#2 | MV1#2 |
|F1104 | | | |NP7#2| |NP6#2| |NP5#2| |NP4#2| |NP3#2| |NP2#2| |NP1#2|
| F1106 | | | MVD7#2| MVDG#2| MVDS#2| MVD4#2| Mv03#2| Mv02#2| MVDl#2|
| F1108 | | | MM|7#2| MM|6#2| MM|5#2| MM|4#2| MM|3#2| MM|2#2| MM|1#2|
| 10 | | | moTeH#2| MoTCHs#2 | MDTCHS2 | MDTCHA" | MDTCHS#2 | MDTCH2#2| MDTCHI" |
[Fu12 | | | eapenr#2 | Eavene®2 | Eavens®2| eapena#z | Eapenaz | eapenzr2] eapena|
| F1114 | | |TRQ|_7#2| TRQL6#2| TRQL5#2| TRQL4#2| TRQL3#2| TRQL2#2| TRQL1#2|
| F1116 | | | FRP7#2| FRP6#2| FRP5#2| FRP4#2| FRP3#2| FRP2#2| FRP1#2|
| s | | | sYN7072| SYN6O? | SYNSO#2 | SYN4O#2 | SYN3O*2| SYN2072| SYN107 |
| F1120 | | | ZRF7#2| ZRF6#2| ZRF5#2| ZRF4#2| ZRF3#2| ZRF2#2| ZRF1#2|

| F1122 | | HDo7#2| HD06#2| HD05#2| HDo4#2| HD03#2| HD02#2| HD01#2| HDoo#2|

| F1129 | | eaxsi?| | EOV0?2 | | | | | |
| F1130 | | EBSYA®2 | EOTNA#2| EOTP#2| EGENA#2| EDENA#2| ElALA#2| ECKZA#2| E|NPA#2|
| F1131 | | | | | | | | EABUFA#2| EMFA#2|
[ F1132 | [ Emzsa®| Emaan®2 | Emzzat | Em21a® | EMisa®2 | E142 | EM124% | EM11A%2 |
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#7 #6 #5 #4 #3 #2 #1 #0
| F1133 | | EBSYB#Zl EOTNB#2| EOTB#2| EGENB#2| EDENB#2| EIALB#2| ECKZB#2| EINPB#2|
| F1134 | | | | | | | | EABUFB#2| EMFB#2|
| F1135 | | EM28B#2| EM24B#2| EM225#2| EM21B#2| EM18B#2| EM14B#2| EM125#2| EM]_’LB#2|
| F1136 | | EBSYC#Zl EOTNC#2| EOTC#2| EGENC#2| EDENC#2| EIALC#2| ECch#2| E|NPC#2|
| F1137 | | | | | | | | EABUFC#2| EMFC#2|
| F1138 | | EM280#2| EM24C#2| EMzzc#2| EM21C#2| EM18C#2| EM14C#2| EMlzc#2| EMJ_'LC#2|
| F1139 | | EBSYD#2| EOTND#2| EOTD#2| EGEND#2| EDEND#2| EIALD#2| ECKZD#2| E|NPD#2|
| F1140 | | | | | | | | EABUFD#2| EMFD#2|
| F1141 | | EM28D#2| EM24D#2| EM22D#2| EM21D#2| EM18D#2| EM14D#2| EM12D#2| EMJ_'LD#2|
| F1142 | | EM48A#2| EM44A#2| EM42A#2| EM41A#2| EM38A#2| EM34A#2| EM32A#2| EM31A#2|
| F1145 | | EM48B#2| EM44B#2| EM425#2| EM415#2| EM38B#2| EM34B#2| EM325#2| EM315#2|
| F1148 | | EM48<:#2| EM44C#2| EM42C#2| EM41C#2| EM38C#2| EM34C#2| EMszc#2| EM31C#2|
| F1151 | | EM48D#2| EM44D#2| EM42D#2| EM41D#2| EM38D#2| EM34D#2| EM32D#2| EM31D#2|
| F1177 | | EDGN#2| EPARM#2| EVAR#2| EPRG#2| EWTIO#2| ESTPIO‘*2| ERDIO#2| |OLNK#2|
| F1178 | | | | | | SRLN03#2| SRLN02#2| SRLN01#2| SRLNoo#2|
| F1180 | | CLRCHS#Zl CLRCH7#2| CLRCH6#2| CLRCH5#2| CLRCH4#2| CLRCH3#2| CLRCH2#2| CLRCH1#2|
| F1182 | | | EACNT7‘*2| EACNT6#2| EACNT5#2| EACNT4‘*2| EACNT3#2| EACNT2#2| EACNT1#2|
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DIGITAL SERVO

This chapter describes servo tuning screen required for maintenance of
digital servo and adjustment of reference position.

7.1 INITIAL SETTING SERVO PARAMETERS . . .. .. 524

72 SERVOTUNINGSCREEN.................... 534

7.3 ADJUSTING REFERENCE POSITION
(DOGMETHOD) . ..oii e 537

7.4 DOGLESS REFERENCE POSITION SETTING ... 540
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7.1 This section describes how to set initial servo parameters, which is used
INITIAL SETTING for field adjustment of machine tool.

SERVO PARAMETERS 1. Turnon power at the (?mergency stop con.dm on.
2. Set the parameter to display the servo tuning screen.

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

#0 (SVS) 0: Servo tuning screen is not displayed.
1: Servo tuning screen is displayed.

3. Turn off the power once then turn it on again.
4. Display the servo parameter setting screen by the following

operation: key (=] [SV.PARA].

5. Input data required for initial setting using the cursor and page key.

4 I

SERVO SETTING
X-AXIS Y-AXIS

(1)INITIAL SET BIT 00000000 00000000 <<=PRM 2000
(2)MOTOR ID NO. 47 47 | <PRM 2020
(3)amr 00000000 00000000 <= PRM 2001
(4)emr 2 2 | <PRM 1820
(5)FEED GEAR N 1 1 | < pPrM 2084
(6) (N/M) M 125 125 | < PRM 2085
(7)DIRECTION SET 111 111 | < PRM 2022
(8)VELOCITY PULSE NO. 8192 8192 <" prM 2023
(9)POSITION PULSE NO. 12500 12500 <<= pPRM 2024
(10)REF . COUNTER 8000 8000 PRM 1821

- 4

(1) Initial set bit
#7 #6 #5 #4 #3 #2 #1 #0
| 2000 | | | | | |PRMCAL| |DGPRM| PLC01|

#3 (PRMCAL) 1: Turnsto 1 when theinitial setting is done.
The following parameters are set automatically in
accordance with the no. of pulses of pulse coder:
PRM 2043(PK1V), PRM 2044(PK2V), PRM 2047(POA1),
PRM 2053(PPMAX),PRM 2054(PDDP),
PRM 2056(EMFCMP),
PRM 2057(PVPA), PRM 2059(EMFBAS),
PRM 2074(AALPH),PRM 2076(WKAC)

#1 (DGPRM)>» 0O: Initial setting of digital servo parameter is done.
1: Initial setting of digital servo parameter is not done.
#0 (PLCO1) 0: Valuesof parameter 2023 and 2024 are used asthey are:
1: Values of parameter 2023 and 2024 are multiplied by 10.
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(2) Motor number

For o series servo motor

Modelname a 0.5 o 1/3000 0 2/2000 | «2.5/3000 o 3/3000
Drawingnumber 0113 0371 0372 0374 0123
Formatnumber 13 61 46 84 15

Modelname o 6/2000 o 6/3000 0 12/2000 | o 12/3000 | o 22/1500
Drawing number 0127 0128 0142 0143 0146
Formatnumber 16 17 18 19 27

Modelname 0 22/2000 | «22/3000 | «30/1200 | « 30/2000 | o 30/3000
Drawingnumber 0147 0148 0151 0152 0153
Formatnumber 20 21 28 22 23

Modelname o 40/FAN o 40/2000 o 65 a 100 a 150
Drawing number 0158 0157 0331 0332 0333
Formatnumber 29 30 39 40 41

For o L series servo motor
Modelname 0o L3/3000 | o L6/2000 | «L9/3000 | alL25/3000 | o L50/2000
Drawingnumber 0561 0562 0564 0571 0572
Formatnumber 56 or 68 57 or 69 58 or 70 59 60
For o C series servo motor
Modelname 0o C3/2000 | « C6/2000 | o C12/2000 | o C22/1500
Drawingnumber 0121 0126 0141 0145
Formatnumber 7 8 9 10
For oo HV series servo motor
Modelname 0 12HV 0. 22HV 0. 30HV
Drawingnumber 0176 0177 0178
Formatnumber 3 4 5
For o E and f series servo motor
Modelname a 0.5 1/3000 3 2/3000 {3 3/3000 3 6/2000
o E1/3000 | o E2/3000 | o E3/3000 | o E6/2000
Drawingnumber 0113 0101 0102 0105 0106
Formatnumber 13 35 36 33 34
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For o M series servo motor

Modelname o M2/3000 | o M2.5/3000 | o M3/3000 | o M6/3000 | o M9/3000

Drawingnumber 0376 0377 0161 0162 0163
Formatnumber 97 98 24 25 26
Modelname o M22/3000 | o M30/3000 | o M50/3000
Drawingnumber 0165 0166 0169
Formatnumber 100 101 108
Modelname o M6HV o MOHV o M22HV o M30HV
Drawingnumber 0182 0183 0185 0186
Formatnumber 104 105 106 107

For linear motor

Modelname 1500A 3000B 6000B 9000B
Drawingnumber 0410 0411 0412 0413
Formatnumber 20 91 92 93
(3) Arbitrary AMR function (for 5-0S to 3-0S)
#7 #6 #5 #4 #3 #2 #1 #0
PRM | 2001 | | AMR7 | AMRS6 | AMR5 | AMR4 | AMR4 | AMR3 | AMR2 | AMR1 | For each axis

H#H7 | #6 | #5 | #4 | #3 | #2 | #1 | #0 Motor model

1 0 0 0 0 0 1 0 | 5-0S
0 0 0 0 0 0 1 1 | 4-0S,3-0S
0 0 0 0 0 0 0 0

other than above

NOTE
Set “00000000” for serial pulse coder C.

(49 CMR

PRM | 1820 | | Commandmultiply ratio

1) When CMRis1/2t0 1/27  Setvaue= ChﬁR +100
2) WhenCMRis0.5t048 o4\ que=2xCMR
(5) Turn off the power then back on.

(6) Feed gear N/M

PRM | 2084 | | nfor flexible feed gear |

PRM | 2085 | | m for flexible feed gear |

1) For serial pulse coder A or B, and seria o pulse coder.

n _ Number of feedback pulses per revolution of motor
m 1000000

NOTE

For serial pulse coder B, use a value not exceeding 250,000
as the number of feedback pulses per revolution.

— 526 —




B—63005EN/02 7. DIGITAL SERVO

<<Examples of calculation>>

1/1000 mm 1/10000 mm
One revolution 8mm n=1/m=125 n=2/m=25
of motor 10mm n=1/m=100 n=1/m=10
12mm n=3/m=250 n=3/m=25
(7) Direction of travel
PRM | 2022 | | Rotational direction of motor |

111 : Normal (clockwise) —111 : Reverse (counterclockwise)
(8) Number of velocity pulses and position pulses
1) For serial pulse coder A or B, or serial o pulse coder

Increment system : 1/1000mm Increment system : 1/10000mm
Paramter No. - -

Closed loop ‘ Semi—closed loop | Closed loop ‘ Semi—closed loop
Highresolution setting 2000 XXXX XXX 0 XXXX XXX 1
Separate detector 1815 00100010 ‘ 00100000 00100010 ‘ 00100000
No. of velocity feedback pulses 2023 8192 819
No. of position feedback pulses 2024 NS | 12500 NS/10 | 1250

NOTE

1 NS is the number of position feedback pulses per one
revolution of the motor (multiplied by four)

2 The 5-0S to 3-0S motors have different numbers of poles.
Set parameter 2001.

3 Even ifthe system employs a closed loop, bit 3 of parameter
2002 is 1 and bit 4 is 0.

(9) Reference counter
PRM | 1821 | | Reference counter capacity for each axis (0 — 99999999)

6. Turn off the power then back on.

(10) FSSB display and setting screen
Connecting the CNC control unit to servo amplifiers via a
high—speed seria bus (FANUC Serial Servo Bus, or FSSB), which
usesonly onefiber opticscable, can significantly reduce the amount
of cabling in machine tool electrical sections.
Axis settings are calculated automatically according to the
interrel ationships between axes and amplifiers entered on the FSSB
setting screen. Parameter Nos. 1023, 1905, 1910 to 1919, 1936, and
1937 are specified automatically according to the results of the
calculation.

® Display The FSSB setting screen displays FSSB—based amplifier and axis
information. Thisinformation can also be specified by the operator.

1. Pressfunction key .

2. To display [FSSB], press continuous menu key (=] several times,

3. Pressing soft key [FSSB] causes the AMP SET screen (or the
previously selected FSSB setting screen) to appear, with thefollowing
soft keys displayed.
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The FSSB setting screens include: AMP SET, AXIS SET, and AMP
MAINTENANCE.

Pressing soft key [AM P] causes the AMP SET screen to appear.
Pressing soft key [AX1S] causes the AXIS SET screen to appear.
Pressing soft key [MAINTE] causes the AMP MAINTENANCE
screen to appear.

1) Amplifier setting screen

The amplifier setting screen consists of two sections: the first section
displays information about the slave, while the second section
displays information about the pulse modules.

AMPLIFIER SETTING 01000 N00001
NO. AMP SERIES UNIT CUR. AXIS NAME

1 Al-L o SVM-HV 40AL X

2 Al-M o SVM 12a 2 Y

3 A2-L B SVM  40A 3 Z

4 A3-L o SVM  20A 4 A

5 A3-M o SVM  40a 5 B

7 A4-L o SVU 240A 6 C

NO. EXTRA TYPE PCB ID

6 M1 A 0000 DETECTOR (8AXES)
8 M2 B 12AB
>_
MDI *kk% %kk %k 13:11:56
\[ AMP 1[ AXIS 1[ MAINTE ][ 1 [ (OPRT)] /

The amplifier setting screen consists of the following items:
® NO. (slave number)

The numbers of up to ten slaves (up to eight amplifiers and up to two
pulse modules) connected via the FSSB are displayed sequentially,
with the one nearest to the CNC being number 1.

AMP (amplifier type)

The amplifier type display consists of the letter A, which stands for
“amplifier,” a number that indicates the placing of the amplifier, as
counted from that nearest to the CNC, and aletter such asL (first axis)
or M (second axis) indicating the placing of the axisin the amplifier.
AXIS NO. (controlled axis number)

Theaxis number of each controlled axis specified in parameters (Nos.
1920 to 1929) isdisplayed. If anumber specified in these parameters
falls outside the range of between 1 and the maximum number of
controlled axes, O is displayed.

NAME (controlled axis name)

The axis name assigned to a parameter (No. 1020) corresponding to
aparticular controlled axisnumber isdisplayed. If thecontrolled axis
number is 0, —is displayed.
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e Thefollowing items are displayed as amplifier information:

- UNIT (servo amplifier unit type)

- SERIES (servo amplifier series)

- CURRENT (maximum rating)

e Thefollowing items are displayed as pulse module information:
- SEPARATE

This display consists of the letter M, which stands for “pulse
module” and a number indicating the placing of the pulse module,
as counted from that nearest to the CNC.

- TYPE

This display is aletter indicating the type of the pulse module.

- PCB ID

This display consists of four digits indicating the pulse module ID
(hexadecimal). The pulse module ID is followed by DETECTOR
(8-AXES) for the eight-axis separate detector module or
DETECTOR (4-AXEYS) for the four—axis separate detector module.

2) AXxis setting screen

The axis setting screen displays the information shown below:

-

AXTS
1

o Uk WN

>

[ AMP

.

X

NnwPrNK

AXTS SETTING
NAME AMP

Al-L
Al-M
A2-L
A3-L
A3-M
A4-L

MDI *%%% %*k% *k%

10

AXTS

01000 NO0001
Ml M2 1-DSF Cs TNDM
g 0 0 0 1
0 1 0 0
0 0 0 1 0
0 0 0 0 2
0 0 0 0 0
0 0 0 0 0
13:11:56
1[ MAINTE ]I 1 [ (OPRT) ]

This axis setting screen displays the following items:
AXIS NO. (controlled axis number)

Thisitem is the placing of the NC controlled axis.
® NAME (controlled axis name)

AMP (type of the amplifier connected to each axis)
® M1 (connector number for pulse module 1)

Thisitem isthe number of the connector for pulse module 1, specified
in parameter No. 1931.

M2 (connector number for pulse module 2)

Thisitem isthe number of the connector for pulse module 2, specified
in parameter No. 1932.
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o TWO-AXES

Thisitemisthevaluespecifiedinbit O (parameter 1 DSP) of parameter
No.1904. Itis1for anaxis(suchasalearning control axis, high—speed
current loop axis, or high—speed interface axis) that exclusively uses
a DSP, which is usually shared by two—axes.

Cs: Cscontour controlled axis

Thisitem isthe value specified in parameter No. 1933. Itis1for the
Cs contour controlled axis.

TANDEM (M series only)

Thisitemisthe number specifiedin parameter No. 1934. Consecutive
odd and even numbers are displayed for the master and slave axesfor
tandem control.

3) Amplifier maintenance screen

The amplifier maintenance screen displays maintenance information
for servo amplifiers. Thisscreen consists of the following two pages,

either of which can be selected by pressing the @ or @ key.

/AMPLIFIER MAINTENANCE 01000 NOOOOL
AXIS NAME AMP SERIES UNIT AXES CUR.
1 X Al-L o SVM-HV 2 40AL
2 Y Al-M o SVM 2 122
3 Z A2-L B SVM 1 40A
4 A A3-L o SVM 2 20A
5 B A3-M o SVM 2 40A
6 C A4-L o svu 1 240A
MDI ***% k% *k* 13:11:56
[ AMP ][ AXIS ][ MAINTE ][ 11 1 /
/AMPLIFIER MAINTENANCE 01000 NOOOOL \
AXIS NAME EDITION TEST MAINTE-NO.
1 X 01Aa 970123 01
2 Y 01Aa 970123 01
3 Z 01Aa 970123 01
4 A 02B 970123 01
5 B 02B 970123 01
6 c 02B 970123 01
MDI *%%% %*%% %% 13:11:56
\[ AMP ][ AXIS ][ MAINTE ][ 11 1 /
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® Setting

The amplifier maintenance screen displays the following items:

AXIS NO. (controlled axis number)

NAME (controlled axis name)

AMP (type of amplifier connected to each axis)

SERIES (servo amplifier seriesof anamplifier connected to each axis)
UNIT (unit type of a servo amplifier connected to each axis)

NO. OF AXES (maximum number of axes controlled by an amplifier
connected to each axis)

® CURRENT (maximum rating for amplifiers connected to each axis)
® VERSION (unit version number of an amplifier connected to each
axis)
® TEST DATE (date of test performed onan amplifier connected to each
axis)
Example) 970123 = January 23, 1997

e MAINTENANCE NO. (engineering change number for an amplifier
connected to each axis)

On an FSSB setting screen (other than the amplifier maintenance screen),
pressing soft key [(OPRT)] displays the following soft keys:

(s )0 (mee)( ) )

Toenter data, placethemachinein M DI mode or theemergency stop state,
position the cursor to the point where a desired item is to be input, then

enter the desired dataand press soft key [ NPUT] (or the key onthe

MDI panel).

When soft key [SET] is pressed after data has been entered, a warning
messageisdisplayed if the entered data containsan error. When the data
is satisfactory, the corresponding parameter is set up.

To restore the previous value of a parameter if, for example, an entered
value isincorrect, press soft key [READ].

When the power is turned on, values are read from the parameters and
displayed on the screen.

CAUTION

1 For the parameters to be specified on the FSSB setting
screen, do not attempt to enter values on the parameter
screen using the MDI or a G10 command. Use only the
FSSB screen to enter values for these parameters.

2 If pressing soft key [SET] results in a warning message
being displayed, retry data entry, or press soft key [READ]
to clear the warning message. Note that pressing the reset
key does not clear the warning message.
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1) Amplifier setting screen

AMPLIFIER SETTING 01000 N000O1
NO. AMP SERIES UNIT CUR. AXIS NAME
1 Al-L o SVM-HV 40AL X
2 Al-M o SVM  12a 2 Y
3 A2-L B SVM  40A 3 Z
4 A3-L o SVM  20a 4 A
5 A3-M o SVM  40a 5 B
7 A4-L o SVU 240A 6 C
NO. EXTRA TYPE PCB ID
6 M1 A 0000 DETECTOR (8AXES)
8 M2 B 12AB
>
]ﬂSI kkkk kkk kkk 13:11:56
[SETTING] [ 1[0 READ 1[ 1[ INPUT ]

)

The amplifier setting screen displays the following items:
® AXISNO. (controlled axis number)

For thisitem, enter avalue of between 1 and the maximum number of
controlled axes. If anumber that fallsoutsidethisrangeisentered, the
warning message “INVALID FORMAT” appears. If the entered
controlled axis number is duplicate or O, the warning message
“SPECIFIED DATA ISOUT OF RANGE" appears when soft key
[SET] ispressed to assert the entered value. Inthiscase, no value can
be entered for the parameter.

2) AXxis setting screen

/AXIS SETTING 01000 NOOOO1
AXIS NAME AMP M1 M2 1-DSF Cs TNDM
1 X Al-L n 0 0 0 1
2 Y Al-M 1 0 1 0 0
3 Z A2-L 0 O 0 1 0
4 A A3-L 0 O 0 0 2
5 B A3-M 0 O 0 0 0
6 C A4-L 0 O 0 0 0
>
lﬂ;I kkkk kkk *kkk 13:11:56
[SETTING] [ 1[ READ ][ 1[ INPUT ]

On the axis setting screen, the following items can be specified:
® M1 (connector number for pulse module 1)

For an axis that uses pulse module 1, enter a connector number using
anumber in the range of between 1 and the maximum number of axes
for pulse module 1. When pulse module 1 need not be used, enter O.
If a number that falls outside the valid range is entered, the warning
message “ INVALID FORMAT” is displayed.
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M2 (connector number for pulse module 2)

For an axis that uses pulse module 2, enter a connector number using
anumber in the range of between 1 and the maximum number of axes
for pulse module 2. When pulse module 2 need not be used, enter O.
If a number that falls outside the valid range is entered, the warning
message “INVALID FORMAT” is displayed.

TWO-AXES

Enter 1 for the following axes, each of which exclusively usesaDSP,
whichisusually shared by two—-axes. |If anumber other thanOor 1is
entered, the warning message “INVALID FORMAT” is displayed.
- Learning control axis

- High—speed current loop axis

- High—speed interface axis

Cs (Cs contour controlled axis)

Enter 1 for the Cs contour controlled axis. If a number other than O
or 1 is entered, the warning message “INVALID FORMAT” is
displayed.

TANDEM

Enter odd and even numbersfor the master and slave axes for tandem
control. These numbers must be consecutive and in the range of
between 1 and 8. If a number that falls outside the valid range is
entered, the warning message “INVALID FORMAT” is displayed.

When soft key [SET] ispressed on the axis setting screen after dataentry,
the warning message “ SPECIFIED DATA IS OUT OF RANGE” is
displayed if any of the following conditions is satisfied.

Both M1 and M2 are nonzero for an axis.

e Any two of TWO-AXES, Cs, and TANDEM are nonzero for an axis.

A duplicate value is specified for M1.

A duplicate value is specified for M2.

A duplicate value is specified for Cs.

A duplicate value is specified for TANDEM.

An invalid master/slave axis pair is specified for TANDEM.
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7.2
SERVO TUNING
SCREEN

7.2.1
Parameter Setting

Set a parameter to display the servo tuning screen.

#7 #6 #5 #4 #3 #2 #1 #0
3 ] | | | | | | | [ svs |
#0 (SVYS) 0: Servo tuning screen is not displayed.

1: Servo tuning screen is displayed.

71.2.2
Displaying Servo
Tuning Screen

1. Pr%s key (=] and soft key [SV. PARA] in this order.
2. Press soft key [SV.TUN] to select the servo tuning screen.

4 I
SERVO TUNING 01234 N12345
(PAMAMETER) (MONITOR)

(1| rFun.BIT 00000000 ALARM 1 00000000 | (9)
(2)| roor caIN 3000 ALARM 2 00000000 | (10)
(3)| TURNING SET. 0 ALARM 3 10000000 | (11)
(4)| SET PERIOD 50 ALARM 4 00000000 | (12)
(5)| INT.cAIN 113 ALARM 5 00000000 | (13)
(6)| PROP.GAIN -1015 LOOP GAIN 2999 | (14)
(7)| FILER 0 POS ERROR 556 | (15)
(8)| VELOC.GAIN 125 CURRENT% 10 | (16)

SPEED RPM 100 |[@17)

[SVSET][SVTUN][ ][ ][ OPE ]
& /

(1) Function bit : PRM 2003

(2) Loopgan : PRM 1825

(3) Tuning start : (Used by automatic servo tuning function)
(4) Set period : (Used by automatic servo tuning function)
(5) Integral gain : PRM 2043

(6) Proportional gain : PRM 2044

(7) Filter : PRM 2067

(8) Velocity gain
(9) Alarm1: DGN 200 (Details of alarm 400 and 414)

(10) Alarm 2 : DGN 201 (Details of disconnection alarm, overload)
(11) Alarm 3: DGN 202 (Details of alarm 319)

(12) Alarm 4 : DGN 203 (Details of alarm 319)

(13) Alarm 5: DGN 204 (Details of alarm 414)

(14) Loop gain : Actua loop gain

(15) Position error : Actua position error(DGN 300)

(16) Current(%) : Indicate current with % to the rated value.

(17) Speed RPM : Number of motor actual rotation

PRM 2021)+256
Set value= ( 256 ) x100
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#7 #6 #5 #4 #3 #2 #1 #0
|AIarm1| | OVL | LV | oVvC | HCA | HVA | DCA | FBA | OFA |
DGN (200)
#7 (OVL) : Overload darm
#6 (LV) : Insufficient voltage alarm

#5(OVC) : Overcurrentaarm

#4 (HCA) : Abnormal current alarm
#3 (HVA) : Excessivevoltageaam
#2 (DCA) : Dischargeaam

#1 (FBA) : Disconnection alarm

#0 (OFA) : Overflow alarm

#7 #6 #5 #4 #3 #2 #1 #0
|AIarm2| | ALD | | | EXP | | | | |
DGN (201) U
Over- 0 — — — Amplifieroverheat
load
alarm 1 — — — Motor overheat
Discon- |1 — — 0 Built—in pulse coder disconnection
nection (Hardware)
alarm -
1 — — 1 Separate type pulse coder disconnec-
tion (Hardware)
0 — — 0 Pulse coder disconnection (software)
#7 #6 #5 #4 #3 #2 #1 #0
|AIarm3| | | CSA | BLA | PHA | RCA | BZA | CKA | SPH |
DGN (202)

#6 (CSA) : Hardware of seria pulse coder isabnormal.

#5 (BLA) : Battery voltageisin low (warning).

#4 (PHA) : Serid pulse coder or feedback cable is abnormal.
Counting the feedback signal isin error.

#3 (RCA) : Seria pulse coder isfaulty.
Counting isin error.
If the RCA bit is set to 1 when both the FBA bit (bit 1 of alarm 1) and
ALD bit of dlarm 2 are set to 1 and the EXP bit of alarm 2 (interna
hardware disconnection) is set to 1, a count miss alarm (CMAL)
occursin the o, pulse coder.

#2 (BZA) : Battery voltage becomes 0.
Replace batteries and set the reference position.

#1 (CKA) : Seria pulse coder isfaulty.
Internal block has stopped.

#0 (SPH) : Seria pulse coder or feedback cable is faulty.
Counting the feedback signal isin error.
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#7 #6 #5 #4 #3 #2 #1 #0
|AIarm4 | | DTE | CRC | STB | PRM | | | | |
DGN (203)
#7 (DTE) : Communication error of serial pulse coder.

There is no response.

#6 (CRC) : Communication error of serial pulse coder.
Transmitted dataisin error.

#5(STB) : Communication error of serial pulse coder.
Transmitted dataisin error.

#4 (PRM) : The alarm is detected by the servo, the values specified in the
parameter is not correct.

#7 #6 #5 #4 #3 #2 #1 #0
|A|arm5 | | | OFS | MCC | LDM | PMS | | | |
DGN (204)
#6 (OFS) : A/D conversion of current value of digital servo is abnormal.
# (MCC) : Contacts of electro-magnetic contactor of servo amplifier is blown
#4 (LDM) : LED of seria pulse coder is abnormal.
#3(PMS) : No. of feedback pulses are in error because serial pulse coder C or

feedback cable is faulty.
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7.3
ADJUSTING
REFERENCE
POSITION
(DOG METHOD)

7.3.1
General

Speed

Rapid traverse |
(PRM14200) ‘ |
} FL rate |
| (PRM14250) |
|
|

» Time

!

Rapid traverse acc./dec. time constant (PRM1620 o ) |

*DECa | ,_‘_
|
L e e I

|
PCz ! }
Grid '! AR ! !
! .I
Grid shift amount Reference counter capacity
(PRM1850) (PRM1821)
10mm/rev
100& CMR ' Error || Proportion || Speed “
Command counter gen loop
- w4 (Serial)
Refere
GRID ¢— count. [« FFG e
. 10000P/rev
Counter capacity (Flexible feed gear)
10000P
® Parameter
#7 #6 #5 #4 #3 #2 #1 #0
ew 02 ][ 1 [ 1 [ T Toeel ]

#1(DLZ)% 0: Reference position return method is normal (dog).

1: Dogless reference position setting is used.
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#7 #6 #5 #4 #3 #2 #1 #0
o [0 ][ [ [ [ [ [ Joz] ]

#1(DLZ) 0: Thenorma method (dog) is used for reference position return.
1: Reference position setting without dogs is used (axis by axis).

NOTE

A reference position can be set axis by axis by setting bit 1 of
parameter No. 1002 to 0 and setting bit 1 of parameter No.
1005. Reference position setting without dogs cannot be
used for a spindle positioning axis and Cs contour axis.
When these axes are involved, use bit 1 of parameter No.
1005.

PRM | 1821 | | Reference counter capacity  [P]

No. of feedback pulses or its division by an integer is set.

PRM | 1850 | | Grid shift amount per axis Pl |

When the resolution is 0.0001mm, set the value in the unit ten times
the detection unit.

#7 #6 #5 #4 #3 #2 #1 #0
PRM | 1815 | | | | APC | APZ | | | OPT | |

#5(APC) 0: Position detector is other than absolute pulse coder.
1: Position detector is absolute pulse coder.

#4(APZ) Zero position of absolute pulse coder is:
0: Not established

1: Established
(Turnsto 1 after establishment)
To manually change the value of the APZ bit from 0 to 1 without first
returning to the reference position
when using serial pulse coder o , follow this procedure: Back up the
data with the battery and give the motor one or more turns.
Turn the power off then on again, then change the APZ bit setting
fromOto 1.

#1(OPT) 0: Position detectionis performed by the pulse coder built in the motor.
1: Separate type pulse coder or linear scaleis used.
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® Separate Type Pulse
Coder or Linear Scale is

Used

PRM | 1821 | |

Reference counter capacity per axis [P] |

Normally, the number of feedback pulses per motor revolution is set to
the reference counter capacity.

When plural reference marks are on a linear scale, a quotient of the
distance between the reference marks divided by an interfer may be used
as areference counter capacity:

Example)

e >< 1y m)

300mm= reference counter 30000
20000
15000
10000 etc
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7.4 When there are no dog nor limit switch for reference position return, this
DOGLESS llc\l/ler]Cél on enables the tool to return the reference position that is set by
REFERENCE When the absol ute position detector is used, the reference position once
POSITION SETTING set remainsal so during power off. When the absol ute detector isreplaced

or absolute position is lost, perform this setting.

7.4.1
General
Speed
Reference position return
} FL rate (PRM 1425)
| 1 | I » Time
1
JOG _ } \ }
| | | ‘
ZRN | } |
|
+Jou B l l \
|
GRID }
|
ZP o,
7.4.2 1 Movethetool near the reference position using a manual operation.
Operation 2 Select the reference position return mode or switch.

3 Pressabutton for an axis—and—direction—select—signal + or —, and the
machine moves to the next grid, then stops.
(This position is set as the reference position).
After the reference position has been set, select the reference position
return mode(SRN signal is 1) and turn on an axis—and—direction—
select signal, then the tool returns to the reference position.
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7.4.3
Associated Parameters

#7 #6 #5 #4 #3 #2 #1 #0
o (2 ][ [ [ [ [ [ Joz[ ]

#1(DLZ) 0: Dog isused for reference position return
1: Dogless reference position setting (all axes)

#7 #6 #5 #4 #3 #2 #1 #0
o [ ][ [ [ [ [ [ Joz] ]

#1(DLZ) 0: Thenorma method (dog) is used for reference position return.
1: Reference position setting without dogs is used (axis by axis).

NOTE
A reference position can be set axis by axis by setting bit 1
of parameter No. 1002 to 0 and setting bit 1 of parameter
No. 1005. Reference position setting without dogs cannot
be used for a spindle positioning axis and Cs contour axis.
When these axes are involved, use bit 1 of parameter No.
1005.

#7 #6 #5 #4 #3 #2 #1 #0
PRM | 1006 | | | [ 2w | | | | |

#5(ZM1) 0: Reference position return and backlash initial directionis+.

1: Reference position return and backlash initial directionis—.

After ZRN signal becomes 1, manual feed direction is always the
direction set by this parameter irrespective of an axis selection signal.
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AC SPINDLE (SERIAL INTERFACE)

This chapter outlines the seria interface and analog interface spindle
amplifiers and explains related parameters.

8.1 AC SPINDLE (SERIAL INTERFACE)........... 543
8.1.1 Ouitlineof Spindle Control .................. 543
8.1.2 Spindle Setting and Tuning Screen ............ 546
8.1.3 Automatic Setting of Standard Parameters . .. ... 554

8.2 AC SPINDLE (ANALOG INTERFACE) ......... 555
8.2.1 Outlineof Spindle Control .................. 555

The following drawing number is indicated on the upper part of the
spindle unit of the serial interface spindle amplifier:
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8.1

AC SPINDLE (SERIAL
INTERFACE)

8.1.1

Outline of Spindle
Control
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S instruction M instruction
____________________________________ 1
r NC rPMC

i > M03,M04,M05,M19
FIN
*SSTP(Spindle sto

v v (Sp p)
3 SOVx( Spindle override)

Motor speed

|

|

|

|

|

|

: > SF,GR10,GR20,GR30
| (For machining center)
f

|

|

|

|

!

|

|

GR1,GR2 (For lathe)

SOR( Orientation)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| (PRM 3735~3752) /
| 0
|

| 1
| Orientation speed I
: (PRM 3705#1, 3732, r‘—(— RO1l~R12I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

> R010~R120

3706#5) 0 l
, €<—T—— SI\D
Output polarity !
} SGN(0=+,1=-)
(PRM 3706#7,6) ’0 | l 1 I
< : SSIN
Y l *ESPMRDY,
H SFR,SRV,ORCM
i etc.
— | 3 SST,SDT, SAR, LDT1,
| LDT2
| ORAR, ALM etc.
Interface :
function |
b - __ L J
I “Serial spindle ———
amplifier
e Spindle
:T)perators motor
| panel PC
Load meter
| T
| I 11 |
|
: Speed meter _l |_ Spindle
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8.1.1.1
Method A of gear change Output Motor speed
for machining 4+ -+
center 4095
PRM 3736
3
|
|
|
|
|
o e 1l prwass
‘g PRM 3741 PRM 3742 PRM3743 ? Scode
8.1.1.2
Method B (?f gear Change Output Motor speed
for machining -+ 4+
— 4095 - Max 4
center (PRM 3705#2=1)
—————— PRM 3736
—————— ~———- PRM 3752
—————— Gears— — T PRM 3751
| |
/-
oF————1 Z-“/——JI—————JI-————JI"PRM 3735
& ¥ S code
0 PRM 3741 PRM 3742 PRM3743
8.1.1.3
For lathe Output  Motorspeed
oS oS
4093 _ Max 4 __
Gear 1l

|

|
| |
| |
| |
| |
| |
| |Sgode
0 PRM 3741 PRM 3742 PRM3743 PRM 37421
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8.1.2

Spindle Setting and

Tuning Screen

8.1.2.1
Display method

(2) Confirm the parameters

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

Bitl (SPS) 0: The spindle tuning screen is not displayed.
Y% 1: The spindle tuning screen is displayed.

(2) Pressthe key to select thescreenfor setting parametersand other
data.

(3) Press the continuous menu key (=] .

(4) Press the soft key [SP.PRM]. Then, the spindle setting and tuning
Screen appears.

(5) The following screens are provided. These screens can be selected
using soft keys.

1) [SP.SET] : Spindle setting screen
2) [SP.TUN] : Spindle tuning screen
3) [SP.MON] : Spindle monitor screen

(6)With the page keys | * || & |, a spindle to be displayed can be
PAGE ’

selected (only when multiple serial spindles are connected).

8.1.2.2
) . - \
Spindle setting screen SPINDLE SETTING
(1) GEAR SELECT : 1
(2) SPINDLE : S11
(PARAMETER)
(3) GEAR RATIO 50
(4)MAX SPINDLE SPEED 3000
(5) MAX MOTOR SPEED 6000
(6)MAX C AXIS SPEED 100
G J

® Gear selection

The gear select status on the machine side is displayed.

Indication CTH1 CTH2
1 0 0
2 0 1
3 1 0
4 1 1
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e Spindle

® Parameters

Select a spindle for which datais to be set.

S11: Main spindle amplifier for the 1st spindle
S12: Subspindle amplifier for the 1st spindle
S21: Main spindle amplifier for the 2nd spindle
S22: Subspindle amplifier for the 2nd spindle

S1l:1stMain | S12:1st Sub| S21:2nd Main | S22:2nd Sub
Gearratio(HIGH) 4056 4056
4216 4216
Gear ratio(MIDIUM HIGH) 4057 4057
Gear ratio(MIDIUM LOW) 4058 4058
4217 4217
Gearratio(LOW) 4059 4059
Max. spindle speed 3741 3741
(gearl)
Max. spindle speed 3742 3742
(gear2)
Max. spindle speed 3743 3743
(gear3)
Max. spindle speed 3744 3744
(geard)
Max. motor speed 4020 4196 4020 4196
Max. C axis speed 4021 None 4021 None

8.1.2.3
Spindle tuning screen

® Operation mode

SPINDLE TUNING

OPERATION : SPEED CONTROL
GEAR SELECT : 1
SPINDLE : S11
(PARAMETER) (MONITOR)
PROP.GAIN MOTOR SPEED 100
INT.GAIN 50 SPINDLE SPEED 150
LOOP GAIN 3000 POS ERR S1 100
MOTOR VOLT 30 POS ERR S2 103
TIME CONST 100 SYN.ERR 3
REF. SHIFT 2046
.

1 : Normal operation

2 : Orientation

3 : Synchronization control

4 : Rigid tapping

5 : Cscontour control

6 : Spindle positioning control
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® Displayed parameters

The displayed parameters vary depending on the operation mode.

Spindle position-
ing control

Normal
operation

Orientation

Synchronization
control

Rigid tapping

Cs contour
control

Proportional gain
Integral gain

Loop gain

Motor voltage

ZRN gain (%)

Shift reference position

Proportional gain
Integral gain

Motor voltage
Regenerative power

Proportional gain

Integral gain

Loop gain

Motor voltage

ORAR gain (%)

Shift spindle stop position
Shift reference position

Proportional gain
Integral gain

Loop gain

Motor voltage
Acceleration/deceleration
constant (%)

Shift reference position

Proportional gain
Integral gain

Loop gain

Motor voltage

ZRN gain

Shift reference position

Proportional gain
Integral gain

Loop gain

Motor voltage

ZRN gain (%)

Shift reference position

® Displayed monitoring

items

Note) For the parameter numbers corresponding to the displayed
parameter items, see Section 8.1.2.5.

The displayed monitoring items vary depending on the operation mode.

Spindle position-
ing control

Normal
operation

Orientation

Synchronization
control

Rigid tapping

Cs contour
control

Motor speed
Feedrate
Position deviation S1

Motor speed
Spindle speed

Motor speed
Spindle speed
Position deviation S1

Motor speed

Spindle speed
Position deviation S1
Position deviation S2
Synchronous deviation

Motor speed

Spindle speed
Position deviation S1
Position deviation Z
Synchronous deviation

Motor speed
Spindle speed
Position deviation S1

Note 1)

Motor speed [rpm] =

_|Spindle data|
16383

X Max. Motor speed.(* 1)

(*1) Parameter 4020: Main spindleParameter 4196: Subspindle

Note 2) The spindle speedin Cscontour control modeisin degrees/min.
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8.1.2.4
Spindle monitor screen

® Spindle alarm

47.
48:

SPINDLE MONITOR SCREEN

ALARM : AL-27 (POSITION CODER DIS.)
OPERATION : Cs AXIS OONTROL

SPINDLE SPEED : 100 DEG/MIN

MOTOR SPEED : 150 RPM

0 50 100 150 200
LOAD METER (%) *..i. | | |

CONTROL INPUT : ORCM MRDY *ESP
CONTROL OUTPUT : SST SDT ORAR
" J

: Motor overheated

Speed deviation excessive
Fuse blow of DC link
Fuse blow of AC inputline
Fuse blow of DC voltage
Excessive speed

Heat sink overheat

: Low voltage of AC input

: Excess voltage in DC link

: Excess current in DC link

: CPU internal data memory error
: ROM SUM check error

: U phase current offset excessive
. V phase current offset excessive
24.
: Serial data transmission stop

: Cs axis speed detecting signal failure
: Position coder signal disconnection

: Cs pos.detect signal disconnection

: Short time overload

> Input circuit excess current

. Speed detecting signal disconnection
: SLC LS internal RAM abnormal

: DC link charging insufficient

Serial data transmission abnormal

Parameter abnormal setting

. Gear ratio data excessive

: Error counter overflow

: Speed detecting unit error setting

: Magnetic sensor signal abnormal

: Alarm of one revolution signal for Cs axis control is detected
40:
41.
42:
46:

Alarm of one revolution signal for Cs axis control is not detected
Erroneous detection of the position coder one revolution signal
Undetection of the position coder one revolution signal

Erroneous detection of the position coder one revolution signal on
threading

Abnormal position coder signal

Erroneous detection of position coder one revolution signal
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® Operation

® | oad meter

e Control input signal

e Control output signals

Following 6 modes are avail able:
a. Normal operation

b. Orientation

¢. Synchronous operation

d. Rigid tapping

e. Cs contour cotrol

f. Spindle positioning control

The load meter displays spindle load in a unit of 10%.

1) Load meter[%] = Load3rg%e7r data . \ax.output value
of load meter (*)

(*) PRM 4127: Main
PRM 4274: Sub.

Max.10 signals those are ON are displayed from the following signals:

TLML . Torgue limit command (low) SPSL : Spindle selection signal
TLMH . Torque limit command (high) MCFN : Power line switching
CTH1  : Gearsignal 1 SOCN : Soft start/stop cancel
CTH2 . Gear signal 2 RSL : Output switching request
SRV . Spindle reverse rotation RCH . Power line state confirm
SFR . Spindle forward rotation INDX  : Orientation stop pos.
ORCM : Spindleorientation change
MEDY  : Machineready ROTA : Rotation direction of
ARST . Alarm reset signal ORCM
*ESP . Emergency stop NRRO : Shor—cut of ORCM
INTG : Speed integral control
signal
DEFM : Referencial mode
command

Max. 10 signals those are ON are displayed from the following signals:

ALM . Alarm signal TML5 : Torque limitation

SST . Speed zero signal ORAR : Orientation end signal
SDT  : Speed detecting signal CHP  : Power line switched signal
SAR  : Speed arrival signal CFIN : Spindle switch complete

LDT1 : Load detecting signal 1 RCHP : Output switch signal
LDT2 : Load detecting signal 2 RCFN : Output switch complete
signal

— 550 —
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8.1.2.5
Correspondence
between operation mode
and parameters on
spindle tuning screen

e Normal operation mode

S11: S12: S21: S22:
1st Main | 1st Sub 2nd Main | 2nd Sub
Proportionalgain(HIGH) 4040 4206 4040 4206
Proportional gain (LOW) 4041 4207 4041 4207
Integralgain(HIGH) 4048 4048
4212 4212
Integralgain(LOW) 4049 4049
Motor voltage 4083 4236 4083 4236
Regenerative power 4080 4231 4080 4231
® Orientation mode
S11: S12: S21: S22:
1st Main | 1st Sub 2nd Main | 2nd Sub
Proportionalgain(HIGH) 4042 4208 4042 4208
Proportional gain (LOW) 4043 4209 4043 4209
Integralgain(HIGH) 4050 4050
4213 4213
Integralgain(LOW) 4051 4051
Loop gain (HIGH) 4060 4060
4218 4218
Loop gain (MID, HIGH) 4061 4061
Loop gain (MID, LOW) 4062 4062
4219 4219
Loop gain (LOW) 4063 4063
Motor voltage 4084 4237 4084 4237
Gain change upon completion 4064 4220 4064 4220
oforientation
Stop position shift 4077 4228 4077 4228
PC—type orientation stop posi- 4031 4204 4031 4204
tion
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® Synchronization control

mode

® Rigid tapping mode

Numerals are parameter numbers :

S11: S12: S21: S22:
1st Main | 1st Sub 2nd Main | 2nd Sub
Proportionalgain(HIGH) 4044 4210 4044 4210
Proportionalgain(LOW) 4045 4211 4045 4211
Integralgain(HIGH) 4052 4052
Integralgain(LOW) 4053 4214 4053 4214
Position loop gain(HIGH) 4065 4221 4065 4221
Position loop gain(MID,HIGH) 4066 4066
Positionloop gain(MID,LOW) 4067 4222 4067 4222
Position loop gain(LOW) 4068 4068
Motor voltage 4085 4238 4085 4238
Acc./Dec. time constant 4032 4032
Shiftamount 4034 4034
Numerals are parameter numbers :
S11: S12: S21: S22:
1st Main | 1st Sub 2nd Main | 2nd Sub
Proportionalgain(HIGH) 4044 4210 4044 4210
Proportionalgain(LOW) 4045 4211 4045 4211
Integralgain(HIGH) 4052 4052
Integralgain(LOW) 4053 4214 4053 4214
Position loop gain(HIGH) 4065 4221 4065 4221
Position loop gain(MID,HIGH) 4066 4066
Positionloop gain(MID,LOW) 4067 4222 4067 4222
Position loop gain(LOW) 4068 4068
Motor voltage 4085 4238 4085 4238
ZRN gain % 4091 4239 4091 4239
Grid shiftamount 4073 4223 4073 4223
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e Spindle contouring
control mode
(Cs axis control)

e Spindle positioning

control mode

Numerals are parameter numbers :

S11: S12: S21: S22:
1st Main | 1st Sub 2nd Main | 2nd Sub
Proportionalgain(HIGH) 4046 4046
Proportional gain (LOW) 4047 4047
Integralgain(HIGH) 4054 4054
Integralgain(LOW) 4055 4055
Position loop gain(HIGH) 4069 4069
Position loop gain(MID,HIGH) 4070 4070
Positionloop gain(MID,LOW) 4071 4071
Position loop gain(LOW) 4072 4072
Motor voltage 4086 4086
ZRN gain % 4092 4092
Reference position shift 4135 4135
S11: S12: S21: S22:
1st Main | 1st Sub 2nd Main | 2nd Sub
Proportionalgain(HIGH) 4044 4210 4044 4210
Proportional gain (LOW) 4045 4211 4045 4211
Integralgain(HIGH) 4052 4052
4214 4214
Integralgain(LOW) 4053 4053
Position loop gain(HIGH) 4065 4065
4221 4221
Position loop gain(MID,HIGH) 4066 4066
Positionloop gain(MID,LOW) 4067 4067
4222 4222
Position loop gain(LOW) 4068 4068
Motor voltage 4085 4238 4085 4238
ZRN gain % 4091 4239 4091 4239
Reference position shift 4073 4223 4073 4223
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8.1.3 The standard parameters related to each motor model can be set
Automatic Setting of automatically.
Standard Parameters e Thespecificationsfor controlling amotor depend on the specifications

defined by the machine tool builder. The parameters defined by the
machine tool builder are set as the standard values (initial values) by
this automatic setting function.

Therefore, when performing automatic operation, aways set
parameters properly according to the parameter list (parameters
4000 and later).
1. Turn on the power in the emergency stop state.

2. Set bit 7 of parameter 4019 to 1.

#7 #6

#5 #4 #3

#2

#1

#0

| 4019 | | LDSP |

Bit 7 (LDSP) The parameters for the serial interface spindle are:

0: Not set automatically.
 1: Set automaticaly.

3. Set amotor model code.

| 4133 | |

Motor model code

Code Motor mode Amplifier
100 @ 0.5 (3000/8000min-1) SPM-2.2
101 a1 (3000/8000min—1) SPM-2.2
102 @ 1.5(1500/8000min-1) SPM-5.5
103 a2 (1500/8000min—1) SPM-5.5
104 @ 2/1500 (3000/1500min-1) SPM-5.5
105 a3 (1500/8000min-1) SPM-5.5
106 6 (1500/8000min—1) SPM-11
107 @ 8 (1500/6000min—1) SPM-11
108 o 12 (1500/6000min—1) SPM-15
109 15 (1500/6000min—1) SPM-22
110 .18 (1500/6000min—1) SPM-22
111 @22 (1500/6000min~1) SPM-26
112 o P8 (750/6000min-1) SPM-11
113 a P12 (750/6000min-1) SPM-11
114 a P15 (750/6000min~1) SPM-15
115 o P18 (750/6000min—1) SPM-15
116 a P22 (750/6000min-1) SPM-22
117 a P30 (575/4500min-1) SPM-22

4. Turn off the power then back on. Then, the parameters are read.
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8.2

AC SPINDLE
(ANALOG
INTERFACE)

8.2.1
Outline of Spindle
Control
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8211
Block diagram

S command M command
[ oo~ 1
I NC I PMC I
| MO03 A MO5, M06, M19 | |
| : P CW/CCWcommand, |
|  Spindlespeed | orientation, etc. |

conversion
: FIN 4—!— Miscellaneous function end :
| Motor speed *SSTP [ . [
| Gear 1 Gear 2 < i Spindle stop |
| GR10, GR20, GR30 |
: i P Gearselection (16M/18M) :
| GR1, GR2 | |
| < Gearinformation (16T/18T) |
| » S | |
| | |
| I |
| 1 | |
| Mo ' |
Maximum spindle speed and other |

| | parameters | |
| PRM 3714 to 3743, 3735, 3736, [
| 3751 and 3752 (M series) | |
| PRM 3741 to 3744 (T series) | |
I | *ESP, MRDY SAR, LDT I
I * v | SFR, SRV SST, ORAR I

I ORCM, TLM SDT, ALM
| Position coder interface D/A converter | I
| A |
| PRM 3730 (gain) I |
L PRM 3731 (offset) | JI
|
|
DV |
svC |
|
RV I
vy | |

|
Spindleamplifier l 1/0 card or 1/O unit :
P—_—————— |
|
Spindle | |
PC motor t X\ Load meter |
LM

| |
RN | |
| /7\ Speed meter I
Spindle l SM l

I A —
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8.2.1.2

Calculation of S analog
voltage and related

parameters
[M series]
1 Gear change method A (bit 2 of parameter 3705 = 0)
SVC  Motorspeed
4
(4095) 10V -
PRM 3736 _|
PRM 3735 —
Y R
T T » Scode
0 PRM 3741 PRM 3742 PRM 3743 (RPM)
2 Gear change method B (bit 2 of parameter 3705 = 1)
SVC  Motorspeed
4
(4095) 10V -
PRM 3736
PRM 3752 —
PRM 3751 4
PRM 3735
ov y
I I ¥ Scode
0 PRM 3741 PRM 3742 PRM 3743 (RPM)
[T serieg]
Constant surface speed control
SVC  Motorspeed
r r
1 2
(4095)10v | Max 1 Gear Gear Gear 3 Gear4
| |
|
| | |
| |
| | |
| | |
| | |
| | |
ov | | [ [ ” Scode
0 PRM 3741 PRM 3742 PRM 3743 PRM 3744 (RPM)
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#7 #6 #5 #4 #3 #2 #1 #0
[ 3706 | [ Tow [ cwm | | | | | | |
TCW | CWM Sign of output voltage
0 0 Analog voltage (+) with both MO3 and M04
0 1 Analog voltage (-) with both M03 and M04
1 0 (+) with M03, (-) with M04
1 1 | () with MO3, (+) with M04
[M series]
#7 #6 #5 #4 #3 #2 #1 #0
L3705 ] | | | | | | ses | | |

SGB Spindle speed set when gear change is performed is:

0: Maximum speed for each gear.
1: Set by respective parameters. (Parameters 3751, 3752)

| 3741 | | Max. spindle speed of gear 1 (1 to 9999) [rpm] |
| 3742 | | Max. spindle speed of gear 2 (1 to 9999) [rpm] |
| 3743 | | Max. spindle speed of gear 3 (1 to 9999) [rpm] |
| 3751 | | Spindle motor speed at the switch point between gear 1 and gear 2 |
| 3752 | | Spindle motor speed at the switch point between gear 2 and gear 3 |

[Datatype] Word
[Valid data range] 0 to 4095

Set a spindle motor speed at each gear switch point when gear switch
method B is used (when bit 2 (SGB) of parameter No. 3705 is set to 1).

Spindle motor speed at gear switch point

Setting = Maximum spindle motor speed * 4095
| 3736 | | Upper limit of the output to the spindle motor |
| 3735 | | Lower limit of the output to the spindle motor |
Setting — Spindle speed (upper limit/lower limit) % 4095
Max. spindle speed
[T serieg]
| 3741 | | Max. spindle speed of gear 1 (1 to 9999) [rpm] |
| 3742 | | Max. spindle speed of gear 2 (1 to 9999) [rpm] |
| 3743 | | Max. spindle speed of gear 3 (1 to 9999) [rpm] |
| 3744 | | Max. spindle speed of gear 4 (1 to 9999) [rpm] |
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8.2.1.3

Tuning S analog voltage
(D/A converter)

(1) For M series, change the upper and lower limits as follows:

- When gear change method A is used: Parameter 3736 = 4095,
parameter 3735=0

- When gear change method B isused: Parameter 3751 = 4095,
parameter 3735=0

= For T series, these changes are not required.
(2) Tuning the D/A converter offset

Specify zero asthe spindle speed. Then, by using adigital multimeter,
adjust the following parameter so that the voltage at the test pin DA2
on the spindle amplifier printed circuit board is 0 mV.

1 For M series

S0; (Specify the command by MDI operation, then press the cycle start button.)

2 For T series (in case of G—code system A)

G97 SO; (Specify the command by MDI in the same manner as for M series.)

| 3731 | |

Spindle speed (D/A converter) offset compensation value |

(3) Tuning the D/A converter gain

Specify the maximum spindle speed of gear 1. Then, by using adigital
multimeter, adjust the following parameter so that the voltage at the
test pin DA2 on the spindle amplifier printed circuit board is 10.0 V.

1 For M series

SXXXX ; (xxxx is the value set in parameter 3741.)
(Specify the command by MDI operation, then press the cycle start button.)

| 3741 | |

Max. spindle speed of gear 1 (1 to 9999) [rpm]

2 For T series (in case of G—code system A)

G97 SxxxX; (xxxx is the value set in parameter 3741.)
(Specify the command by MDI operation, then press the cycle start button.)

| 3741 | |

Max. spindle speed of gear 1 (1 to 9999) [rpm] |

= Usualy a voltage is output from the D/A converter by only
executing an S command. However, the clockwise rotation
command (M03) may be required on some machines.
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(4) If the output voltageis not correct, perform the following calculation,

and change the value of parameter 3730 to adjust the gain of the D/A
converter:

o 10V
Setting = Measured voltage X (Current value of PRM 3730)

(5) Execute an S command again and confirm that the output voltageis
correct.

r=Restore the original parameter values.
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TROUBLESHOOTING

This chapter describes troubleshooting procedure.

9.1 CORRECTIVE ACTION FOR FAILURES ....... 563
9.2 NO MANUAL OPERATION NOR AUTOMATIC
OPERATION CANBEEXECUTED ............ 565
9.3 JOG OPERATION CANNOT BEDONE ......... 569
9.4 HANDLE OPERATION CANNOT BEDONE. .. .. 573

9.5 AUTOMATIC OPERATION CANNOT BE DONE . 578
9.6 CYCLE START LED SIGNAL HAS

TURNED OFF ... ... 586
9.7 NOTHING ISDISPLAYED ON THE LCD
WHEN THE POWER ISTURNEDON .......... 588

9.8 THE DISPLAY ON THE LCD UNIT FLASHES ... 592
9.9 INPUT FROM AND OUTPUT TO I/O DEVICES
CANNOT BE PERFORMED INPUT/OUTPUT

CANNOT BE PERFORMED PROPERLY ........ 593
9.10 ALARM 85 TO 87

(READER/PUNCHER INTERFACE ALARM) .... 595
9.11 ALARM 90(REFERENCE POSITION

RETURN ISABNORMAL) ...........counnn. 602
9.12 ALARM 300 (REQUEST FOR REFERENCE

POSITIONRETURN) ......... ..., 604
9.13 ALARM 300 (V READY OFF) .. ...t 605
9.14 ALARM 404 (V READYON) ...........cvn.. 609
9.15 ALARM 462 (SEND CNC DATA FAILED) ....... 612
9.16 ALARM 417

(DIGITAL SERVO SYSTEM ISABNORMAL) ... 615
9.17 ALARM 700 (OVERHEAT: CONTROL UNIT) ... 616
9.18 ALARM 701 (OVERHEAT: FAN MOTOR) ...... 617
9.19 ALARM 704 (SPINDLE SPEED FLUCTUATION

DETECTION ALARM) . ... 619
9.20 ALARM 749 (SERIAL SPINDLE

COMMUNICATIONERROR) ................. 620

9.21 ALARM 750
(SPINDLE SERIAL LINK STARTUP FAILURE) .. 621
9.22 ALARM 5134

(FSSB: OPEN READY TIMEOUT) ............ 624
9.23 ALARM 5136

(FSSB: NUMBER OF AMPSISSMALL) ....... 628
9.24 ALARM 900 (ROM PARITY) ... 631
9.25 ALARMS 910 AND 911 (SRAM PARITY) ....... 634
9.26 ALARMS 912 TO 919 (DRAM PARITY) ........ 637
9.27 ALARMS 920 AND 921 (SERVO ALARMS) ... .. 639
9.28 ALARM 926 (FSSB ALARM) . .......covvn.... 643
9.29 ALARM 930 (CPU INTERRUPT) .............. 649
9.30 ALARM 935 (SRAM ECCERROR) ............ 651
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9.31 ALARM 950 (PMC SYSTEM ALARM) ......... 655
9.32 ALARM 951 (PMC WATCHDOG ALARM) ...... 658
9.33 ALARM 972

(NMI ALARM ON AN OPTION BOARD) ....... 659

9.34 ALARM 973
(NMI ALARM WITH AN UNKNOWN CAUSE) .. 660

9.35 ALARM 974 (FFBUSERROR) ................ 661
9.36 ALARM 975 (BUSERROR) . ............cot... 664
9.37 ALARM 976 (LOCAL BUSERROR) ........... 665
938 SERVOALARMS ... ... 666
939 SPCALARMS . ... 669
9.40 SPINDLE ALARMS ... ... ... 670
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9.1 When a failure occurs, it is important to correctly grasp what kind of
CORRECTIVE :zljal‘éjlzie:ngccured and take appropriate action, to promptly recover the
ACTION FOR Check for the failure according to the following procedure :
FAILURES
operation?
| Grasp the kind of failure |
| Appropriate action |
9.1.1

Investigating the
Conditions under
which Failure Occurred

(1) When and how many times (frequency of occurrences)
(2) With what operation
(3) What failure occurred

1 When did the failure occur?

- Date and time?

- Occurred during operation? (how long was the operation?)

- Occurred when the power was turned on?

- Wasthere any lightening surge, power failure, or other disturbances
to the power supply?

How many times has it occurred

- Only once?

- Occurred many times ? (How many times per hour, per day, or per
month?)

2 With what operation did it occur ?

What was the NC mode when the failure occurred?

Jog mode/memory operation mode /MDI mode /reference position
return mode

If during program operation,

1) Wherein the program ?
2) Which program No. and sequence No. ?
3) What program ?
4) Occurred during axial movement ?
5) Occurred during the execution of an M/S/T code ?
6) Failure specific to the program ?
Does the same operation cause the same failure ?

(Check the repeatability of the failure.)
Occurred during data input/output ?

<Feed axes and spindles>

For afailure related to feed axis servo
1) Occurred at both low feedrate and high feedrate ?
2) Ocurred only for acertain axis ?
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For afailure related to spindles
When did the failure occur ? (during power—on, acceleration,
deceleration, or constant rotation)

3 What failure occurred ?

Which alarm was displayed on the alarm display screen?
(Check the axis aong which an alarm has occurred for alarms 300 to
599.)

I's the screen correct ?
If machining dimensions are incorrect

1) How largeisthe error ?

2) Isthe position display on the CRT correct ?
3) Arethe offsets correct ?

Other information

I's there noise origin around machine?

If thefailurehasnot occurred frequently, the cause may be external
noiseto the power supply or inductive noise on machinery cables.
Operate other machines connected to the same power line and see
if noise come from the relays or compressors.

Isit taken any countermeasure for noise in machine side?
Check the following for the input power supply voltage :
1) Istherevariation in the voltage ?
2) Arethe voltages different depending on the phase ?
3) Isthe standard voltage supplied ?

How high is the ambient temperature of the control unit?
Refer to manual about noise.

Has excessive vibration been applied to the control unit?

5 When you contact our service center, specify the following items :

1) Name of the NC unit
2) Name of the machine tool builder and type of machine
3) Software series/version of the NC
4) Specifications of the servo amplifier and motor
(for afailure related to the servo)
5) Specifications of the spindle amplifier and spindle motor
(for afailure related to a spindle)

Seethedrawing issued by themachinetool builder for thelocations
of the NC unit and servo/spindle amplifiers.

We use the following specification codes :

Servo /spindle amplifier : A06B-0000-HOOO

Servo/spindle amplifier : A0O6B-0000-BOOO

NOTE
The mark ‘00" represents a number.
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9.2

NO MANUAL OPERA-
TION NOR AUTOMAT-
IC OPERATION CAN
BE EXECUTED

Points (1) Execute the following procedure when no manual nor automatic
operation is done
(2) Check whether position display shows correct position
(3) Check CNC status display
(4) Check CNC internal status using diagnostic function
Causes and
Countermeasures
1. Position display (1) Check CNC status display (Refer to Section 1.9 CNC STATUS
(relative, absolute, DISPLAY for detail.)
machine coordinate) (a) Emergency stop status (Emergency stop signal is turned on)

does not change

If statusdisplay shows theemergency stop signal isinpuit.
Check the following signal using the PMC'’s diagnostic function

(PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
[ X1008 | | | | "ESP | | | | |
[ 60008 | | | | "ESP | | | | |
ESP=0 indicates that emergency stop signal is input.
(b) It isareset status
When RESET isdisplayed, any of areset isfunctioned. Check the
following signal using the PMC's diagnostic funciton
(PMCDGN).
1) Aninput signal from the PMC functions
#7 #6 #5 #4 #3 #2 #1 #0
|G0008 | | ERS | RRW | | | | | | |

When ERS is 1, external reset signal isinput.
When RRW is 1, reset & rewing signal isinput.

2) RESET key on the MDI keyboard functions
When the signalsin 1) are O, key may be functioning.

Check the contact of key using atester.
When it is abnormal, change the keyboard.
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(c) Confirm the status of modes

Operation mode status is displayed on the lower part of CRT as
follows:

If nothing isdisplayed, mode select signal isnot input. Check mode
select signal using PMC’s diagnostic function (PMCDGN).

For details, refer to section 1.9 CNC STATUS DISPLAY.

(Example of display)
JOG : Manual operation (JOG) mode
HND: Manual handle (MPG) mode
MDI : Manua datainput (MDI) mode
MEM : Automatic operation (Memory) mode
EDIT: EDIT (Memory edit) mode

<Mode select signal>
#7 #6 #5 #4 #3 #2 #1 #0
|GOO43| | | | | | | MD4 | MD2 | MD1 |

2 2 2
Manual operation (JOG) mode 1 0 1
Manual handle (MPG) mode 1 0 0
Manual data input (MDI) mode 0 0 0
Automatic operation (Memory) mode 0 0 1
EDIT (Memory edit) mode 0 1 1

(2) Check diagnostic data 000 to 025 of the CNC Check anitem for which
1isdisplayed
No. Message Display
000 WAITING FOR FIN SIGNAL :0
001 MOTION :0
002 DWELL 0
a.003 IN-POSITION CHECK 0
004 FEEDRATE OVERRIDE 0% 0
b.005 INTERLOCK / START LOCK 1 (Example)
006 SPINDLE SPEED ARRIVAL CHECK :0
010 PUNCHING :0
011 READING 0
012 WAITING FOR (UN) CLAMP 0
c.013 JOG FEEDRATE OVERRIDE 0% 0
d.014 WAITING FOR RESET, ESP, RRW OFF 0
015 EXTERNAL PROGRAM NUMBER SEARCH :0

Items with ato d relate with manual and automatic operation and its
detail is shown below.
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a.In—position check is
being done

It shows that positioning is not yet completed. Check the contents of the
following diagnostic number. (Itis1 in the following condition)

DGN 0300 | Position Error| >PARAM 1826| In—position width

1) Check the parameters according to the parameter list.

| 1825 | |

Servo loop gain per axis (Normal : 3000) |

b.Interlock or start lock
signal is input

2) Servo system may be abnormal. Refer to servo alarm 400, 410, and
411.

Thereareaplura interlock signals. Check at first which interlock signal
is used by the machine tool builder at the parameters shown below.

#7 #6 #5 #4 #3 #2 #1 #0
| 3003 | | | | | DAU | DIT | ITX | | ITL |
#0 1TL=0 showsinterlock signal *IT is effective. To 1)
#2 1TX=0 shows interlock signal *ITn is effective. To 2)
#3 DIT=0 showsinterlock signa +MITn iseffective. To 3)
#4 DAU=Whenitis“1,” theinterlock signa (+MITn) is effective
even in automatic operation.
Goto 3). (Effectiveinthe 20i—T only)
Check state of effectiveinterlock signal susing the diagnostic function
(PMCDGN) of the PMC.
1) Interlock signal (*IT) isinpuit.
#7 #6 #5 #4 #3 #2 #1 #0
[ 60008 | | | | | | | | [T ]
*| T=0 shows that interlock signal isinput.
2) Axisinterlock signal (*1Tn) isinpuit.
#7 #6 #5 #4 #3 #2 #1 #0
|00130 | | T8 | “T7 | “T6 | “T5 | T4 | T3 | T2 | +T1 |
*1Tn=0 shows interlock signal isinput.
3) Interlock signal per axis and direction (£ MITn) isinput.
® M series
#7 #6 #5 #4 #3 #2 #1 #0
|(30132 | | | | | | +MIT4 | +MIT3 | +MIT2 | +MIT1 |
|00134 | | | | | | —MIT4 | -MIT3 | -MIT2 | —MIT1 |
® T series
#7 #6 #5 #4 #3 #2 #1 #0
|xooo4 | | | | —MIT2 | +MIT2 | —-MIT1 | +MIT1 | | |

+ MITn=1 shows interlock signal per axis and direction is input.
* InT series, £ MITn is effective only when the manual operationis
used.
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c.Jog feedrate override is

Check the signals using PMC'’s diagnostic function (PMCDGN)
0%
#7 #6 #5 #4 #3 #2 #1 #0
|<30010| | *IV7 | *V6 | *JV5 | *JV4 | *JV3 | *JV2 | *JV1 | *JV0 |
|<30011 | *Jv15 | *Jvia | *Jvisz | =Jviz | =avil | *vio | *JV9 | *IV8 |

When the override is 0% all bits of the above address becomes

1111 .... 1111 0r 0000 ..... 0000.
*JVIS ... JVO Override
1111 1111 1111 1111 0.00%
1111 1111 1111 1110 0.01%
1101 1000 1110 1111 100.00%
0000 0000 0000 0001 655.34%
0000 0000 0000 0000 0.00%

d.NC is in areset state Inthiscase, RESET isalso displayed onthestatusdisplay. Check it using
the procedure of b above.

2.When machine
coordinate value does
not update on position

(1) Machinelock signa (MLK) isinpuit.

display #7 #6 #5 #4 #3 #2 #1 #0
[c0044 | | | | | | | | Mk | |
|G0108 | | MLKS | MLK7 | MLK6 | MLK5 | MLK4 | MLK3 | MLK2 | MLK1 |

MLK : All axes machine lock

MLKn : Each axis machine lock

When the signal is 1, the corresponding machine lock signal isinput.

— 568 —



B—63005EN/02

9.TROUBLESHOOTING

9.3
JOG OPERATION
CANNOT BE DONE

Points

Causes and Remedies

1. Position display
(relative, absolute,
machine cooordinate)
does not change

(1) Check whether position display is operating.
(2) Check CNC status display.
(3) Check internal status using Diagnostic funciton.

(1) Check mode selection status (JOG mode is not selected).

When status display shows JOG, it is normal.

When status display does not show JOG, mode select signal is not
selected correctly. Confirm the mode select signal using PMC's
diagnostic function (PMCDGN).

<Mode select signal>
#7 #6 #5 #4 #3 #2 #1 #0
|GOO43| | | | | | | MD4 | MD2 | MD1 |
l l l
| Manual operation (JOG) mode | 1 | 0 | 1 |
(2) Feed axisand direction select signal isnot input Check thesignal using
PMC’s diagnostic function (PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
|<30100 | | +J8 | +J7 | +J6 | +J5 | +J4 | +J3 | +J2 | +J1 |
|<30102 | | -J8 | 7 | -J6 | -J5 | Y | -J3 | —J2 | T |
0 e 0 T
When a bit is “1”, the corresponding feed axis direction
selection signal has been entered.
+J

g : Both X—and Y—axes simultaneously (feed along a straight line or circle)

a : Both X—and Y—axes simultaneously (feed in the normal direction)

+ : Feedinthe + direction
— : Feedinthe — direction

Example)
In the normal state, pressing the “+X” button on the operator’s panel
causes the signal +Jn to be displayed as“1”.

* This signa becomes effective when the rise of the signal is
detected. If, therefore, the direction selection signal has been
entered before jog mode selection, axis movement is not
performed; set the bit “0” and then re—check the signal.
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* By defining astraight line or arc in the CNC beforehand using the
R areaof thePMC, +Jg and + Jaallow thetool to move aong both
X—and Y —axessimultaneously. Theexchange of informationwith
the R areaof the PMC is performed by the macro software or PMC
seguence program created by the MTB.

(3) Check CNC's diagnostic function 000 to 015. Check the items for
which 1 is displayed at right side.
No. Message Display
000 WAITING FOR FIN SIGNAL :
001 MOTION
002 DWELL
a 003 IN-POSITION CHECK
004 FEEDRATE OVERRIDE 0%
b. 005 INTERLOCK /START LOCK * LiExample)
006 SPINDLE SPEED ARRIVAL CHECK
010 PUNCHING
011 READING
012 WAITING FOR (UN) CLAMP
c. 013 JOG FEEDRATE OVERRIDE 0%
d. 014 WAITING FOR RESET, ESP, RRW OFF
015 EXTERNAL PROGRAM NUMBER SEARCH :0

Items with ato d relate with manual and automatic operation and its
detail is shown below.

o O O O O

O O O O o o
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a.In—position check is
being done

It shows that positioning is not yet completed. Check the contents of the
following diagnostic number. (Itis1 in the following condition)

DGN 0300 | Position Error | >SPARAM 1826| In—positio width

1) Check the parameters according to the parameter list.

| 1825 | |

Servo loop gain per axis (Normal : 3000) |

b.Interlock or start lock
signal is input

2) Servo system may be abnormal. Refer to servo alarm 400, 410, and
411.

Thereareaplura interlock signals. Check at first which interlock signal
is used by the machine tool builder at the parameters shown below.

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

PARAM | 3003 | |

| | | |DIT|ITX| | ITL|

#0 1TL=0 showsinterlock signal *IT is effective. To 1)

#2 1TX=0 showsinterlock signal *ITn is effective. To 2)

#3 DIT=0 showsinterlock signa +MITn iseffective. To 3)

Check state of effective interlock signals using the diagnostic function
(PMCDGN) of the PMC.

1) Interlock signal (*IT) isinpuit.

#7 #6 #5 #4 #3 #2 #1 #0
[ G0008 | | | | | | | | [T
*| T=0 shows that interlock signal isinput.
2) Axisinterlock signal (*1Tn) isinpuit.

#7 #6 #5 #4 #3 #2 #1 #0
|(30130| | T8 | *|T7 | *|T6 | *IT5 | *|T4 | *|T3 | *|T2 | +T1 |
*|Tn=0 shows interlock signal is input.

3) Interlock signal per axis and direction (+/— MITn) isinput
- M series
#7 #6 #5 #4 #3 #2 #1 #0
|(30132 | | | | | | +MIT4 | +MIT3 | +MIT2 | +MIT1 |
|00134 | | | | | | —MIT4 | —MIT3 | —MIT2 | _MIT1 |
- T series
#7 #6 #5 #4 #3 #2 #1 #0
|xooo4 | | | | _MIT2 | +MIT2 | —MIT1 | +MIT1 | | |

+ MITn=1 shows interlock signal per axis and direction is input.
* FortheT series, +MITnisvalid only for manual operation.
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c.Jog feedrate override is Check the signals using PMC'’s diagnostic function (PMCDGN)
0%
#7 #6 #5 #4 #3 #2 #1 #0
|<30010 | | *IV7 | *IV6 | *JV5 | *JV4 | *JV3 | *JV2 | *JV1 | *JVO0 |
|<30011 | *Jv15 | *Jvia | *Jvisz | =Jviz | =Javil | *vio | *JV9 | *IV8 |

When the override is 0% all bits of the above address becomes

1111 .... 1111 0r 00QO ..... 0000.
*JVIS5 ... JVO Override
1111 1111 1111 1111 0.00%
1111 1111 1111 1110 0.01%
1101 1000 1110 1111 100.00%
0000 0000 0000 0001 655.34%
0000 0000 0000 0000 0.00%
d.NC is in areset state Inthiscase, RESET isalso displayed onthestatusdisplay. Checkitusing

the procedure of 1 above.
(4) Jog feed rate setting (Parameter) is not correct.
| 1423 | | Jog feedrate per axis |

(5) Manual feed per revolution is selected ( T series)

This funciton feeds an axis synchronized with spindle rotation and
whether this function is used or not is selected by the following
parameter:

#7 #6 #5 #4 #3 #2 #1 #0
[ 142 | | | | | R | | | |

#3 (JRV) 0: Jog feedis of feed per minute
1: Jogfeedisof feed per revolution
(a) When parameter JRV is set to 1, feed rate of the axisis calculated
by synchronizing with rotation of thespindle. Therefore, rotatethe
spindle.
(b) If the axis does not move even when the spindle isrotated, check
the detector of the spindle (position coder) and the cable between

the position coder and the CNC if it is short—circuited or
ungrounded.Refer to 2.4 for connection diagram.
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9.4
HANDLE OPERATION
CANNOT BE DONE

Causes and actions

1 The servo is not
activated

2 Checking the manual
pulse generators

If manual handle operation cannot be performed, the probable causes

include the following:

® The servoisnot activated.

e Manual pulsegeneratorsare not connected properly tothel/O module.

® The l/O link of the 1/0 module is not alocated, or is not allocated
properly.

® A related input signal is not input due to a parameter setting error.

Check that the LED on the servo amplifier indicates “0”. 1f a number
other than “0” isindicated, the servo is not activated. In this state, even
JOG operation and automatic operation cannot be operated.

Check the servo—related parameters and the wiring.

(1) Cable failures (such as breaks)

Examine the cables for faults such as breaks and short—circuits,
referring to the figure below.

CNC Distributed /0O module
(motherboard) Operator's panel I/O module
IA3 :ID < #1 Firstmanual

pulse generator

IOLINK
8D1A) :ID_D[ JD1B \ Secondmanual
#2 pulse generator

— #3 Thirdmanual
pulse generator

CNC DistriQuted I/0 module Manual pulse
(motherboard) Operator’s panel I/O module generators
1A Sheld 554 Jpg  Shield
SIN(O1) F—A (03)SOUT  HA1(01) A— Ha1
*sm(oz)-:—/ \— (04)*SOUT  HB1(02) —/ \—‘- HBL o
SOUT(03) —A (01)SIN +5V(09) [ — +5V
*S0OUT(04) "—’. A\—: (02)*SIN ov(12) i oV
ov(1l) h  (11)0V . :
ov(12) —/ (i (12)0v HA2(03) F—A— HA2
ov(13) —A— (13)0v HB2(04) |—/ “—+ HB2 Second
ov(14) —/ \—.- (14)0v +5V(18) — +5v  Secon
= oV(14) [ — oV
A
HA3(05) [~ HA3
HB3(06)-|—/\—: HB3 iy
+5V(20) . — +5V
0V(16) fr— 0V
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3 Allocation of the I/0O link
of the I/0O module

(2) Manual pulse generator failures
When rotated, a manual pulse generator generates the signals shown
below. Using an oscilloscope, measure the signals from the screw
terminal block located at the rear of a manual pulse generator. If no
signals are output, measure the +5 V voltage.

Screwterminal Rear of a manual pulse generator

block

O O O O HA: Manual pulse generator phase A signal
HB: Manual pulse generator phase B signal

+5V 0V HA HB

When rotated in the plus direction When rotated in the minus direction
1:1

Lo asv
- - Qv

77777 +5V
HB on| off On | Off
‘ - - - ov
1:1 .
14 1/4 (phase difference)

Check the on/off ratio and the phase difference between HA and HB.

If thel/O moduleisnot alocated properly inI/Olink alocation, the pul ses
of the manual pulse generators are not transmitted to the CNC, making
it impossible to perform manual handle operation.
The I/0O modules to which manual pul se generators can be connected are
listed below.

Name Specifications

1/0 module for connector panel (extended module A) A03B-0815-C002

1/0 module for operator’s panel (supporting matrix input) A20B-2002-0470

1/0 module for operator’s panel A20B-2002-0520

Interface unit for machine operator’s panel A20B-2201-0110

If amultiple number of these modules are used and are allocated so that
they use amanual pulse generator, the module nearest the CNC becomes
effective because of the 1/0 link connection.
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1/0 module for connec-

Control unit tor panel Group 0
This manual pulse
JD1A H JD1B  [Aiocared © generator I/Fpis
use a manual effective.
JD1A pulse generator
Operator's panel 1/0
module Group 1
JD1B
ﬁ!gc:t:]grfgm This manual pulse
E JD1A pulse generator gggg{:}?r I/Fis not
In thisexample, the manual pulse generator connected to the I/O module
for a connector panel in group O is effective.
Control unit 1/0 module for connec- Group 0
tor panel
This manual pulse
JD1A H JD1B [TAilocated so as not generator I/F is not

to use a manual effective.

JD1A pulse generator

Operator's panel 1/0
module Group 1
Allocated to

JD1 This manual pulse
IS u uls
use a manual L
I generator IIFis
| JD1A pulse generator effective.

If the I/O module for a connector panel in group O is alocated so as not
to use a manua pulse generator, as in this example, the manual pulse
generator interface of the operator’s panel 1/0 module in group 1 is
effective.

The checking of allocation requires a Ladder editing card. Selecting
[EDIT] and then [MODULE] from the PM C screen causes the all ocation
edit screen to be displayed.

After editing allocation, write the changes to the FROM on the [1/O]
screen. Otherwise, the changeswill belost when the power isturned off.
If alocation is performed properly, when a manual pulse generator is
rotated, the bits count up/down in the area of the corresponding input
signal (X). Select[PMCDGN] andthen [STATUS] from the PM C screen
to display the corresponding address, and rotate the manua pulse
generator to check that the bits count up/down.
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4 Checking the parameters (1) Check CNC status display at lower left corner of the CRT.

and input signals When the status display shows HND, mode selection is correct.
If itisnot HND, mode select signal is not input correctly. Check the
mode select signal using the PMC’s diagnostic function(PMCDGN).

#7 #6 #5 #4 #3 #2 #1 #0
|GOO43| | | | | | | MD4 | MD2 | MD1 |
1 1 1
| Manuale handle mode | 1 | 0 | 0 |

(2) Manual handle feed axis select signal is not input.
Check the signals using PMC's diagnostic function (PMCDGN).

#7 #6 #5 #4 #3 #2 #1 #0
|G0018 | | HS2D | HS2C | HS2B | HS2A | HS1D | HS1C | HS1B | HS1A |
|<30019 | | | | | | HS3D | HS3C | HS3B | HS3A |
#7 #6 #5 #4 #3 #2 #1 #0
|(30029| | | | | | HS4D | HS4C | HS4B | Hs4a | Forthe 20i—

F only

When axis select switch for manual handle feed is selected on the
machine operator’s panel, if the signals are input as follows, it is

normal.
Selected axis HSnD HSnC HSnB HSnA
no selection 0 0 0 0
1st axis 0 0 0 1
2nd axis 0 0 1 0
3rd axis 0 0 1 1
4th axis 0 1 0 0
5th axis 0 1 0 1
6th axis 0 1 1 0
7th axis 0 1 1 1
8th axis 1 0 0 0
Both X—and Y—axes simulta- 1 1 1 0
neously (guidance handle)
Both X—and Y—axes simulta- 1 1 1 1
neously (approach handle)
NOTE
1 In the above table, n is the number of the manual pulse
generator

(MPG) and up to 3 MPGs can be used.

A feed axis is selected by 4—bit code of A to D.

In the 20i—F, up to four manual pulse generators can be
effective.

2 By defining a straight line or arc in the CNC beforehand
using the R area of the PMC, the guidance handle and the
approach handle allow the tool to move along both X— and
Y—axes simultaneously. The exchange of information with
the R area of the PMC is performed by the macro software
or PMC sequence program created by the MTB.
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(3) Manual handle feed multiplication is not correct

Check the following signals using PMC’'s PCDGN. Also confirm the
following parameters based on the parameter list.

#7 #6 #5 #4 #3 #2 #1 #0
|<30019| | | | MP2 | MP1 | | | | |
|G0087 | | MP42 | MP41 | | MP32 | MP31 | | MP22 | MP21 |

In handle mode, the travel distance per step can be changed.

MPn2 MPn1 Step feed Handle feed
0 0 X 1 x 1
0 1 x 10 x 10
1 0 x 100 X Mn
1 1 x 1000 X Nn
#7 #6 #5 #4 #3 #2 #1 #0
PARAM | 7100 | | | | MPX | | | | | |

#5(MPX) Themanua handle feed distance selection signals are:

0 Signals common to all manual handles | MP1, MP2 (G019#4,5)
Firstmanual handle MP1, MP2 (G019#4,5)
1. . Second manual handle MP21,MP22  (G087#0, 1)
Effective in
Fhe Third manual handle MP31,MP32  (G087#0, 1)
20i only
Fourth manual handle MP41,MP42  (G087#0, 1)

PARAM | 7113 | | Magpnification of manual handle feed (first manual handle) M1 (1 to 127) |
PARAM | 7114 | | Magnification of manual handle feed (first manual handle) N (1 to 1000) |
PARAM | 7131 | | Magnification of manual handle feed (second manual handle) M, (1 to 127) |
PARAM | 7132 | | Magnification of manual handle feed (second manual handle) N, (1 to 1000) |
> Forthe
PARAM | 7133 | | Magpnification of manual handle feed (third manual handle) M3 (1 to 127) | 20i
only
PARAM | 7134 | | Magnification of manual handle feed (third manual handle) N3 (1 to 1000) |
PARAM | 7135 | | Magpnification of manual handle feed (fourth manual handle) M4 (1 to 127) |
For
PARAM | 7136 | | Magnification of manual handle feed (fourth manual handle) N, (1 to 1000) | }the
20i-F
only
#7 #6 #5 #4 #3 #2 #1 #0
PARAM | 7102 | | | | | | | | | HNGx |
#O(HNGx) Thedirection of rotation of the manual pul se generator and the direction
of the travel of the machine are:
0: Same
1: Opposite
PARAM | 7110 | | Number of manual pulse generators used (1 to 4). 4 is for the 20i—F only.
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9.5

AUTOMATIC
OPERATION
CANNOT BE DONE

Points

Causes and Remedies

1. When cycle operation is
not started (Cycle start
LED does not light)

(1) Check manual operation is possible.
(2) Check the status of cycle start LED on machine operator’s manual.
(3) Check status of CNC.

When manual operation is either impossible, perform countermeasure,
based on the previous item “ Jog operation cannot be done’”.
Confirmthat acorrect modeissel ected according to themode sel ect status
of CNC status display. Also, by confirming the automatic operation
status it is possible to identify cycle operation, feed hold and cycle stop
State.

“x*xx7 s displayed at status display on CRT.
(1) Mode select signal is not correct.

When the mode select signa is input correctly, following status
display is done.

MDI  :Manua datainput mode (MDI)

MEM :Memory operation mode

RMT :Remote operation mode

If status display does not show a correct status, check the mode signal
with following diagnosis function of PMC side (PMCDGN).

#7 #6 #5 #4 #3 #2 #1 #0
| G0043 | | | | DNCI | | | MD4 | MD2 | MD1 |
DNCI MD4 MD2 MD1 Mode select
- 0 0 0 Manual data input mode
0 0 0 1 Memory operation mode
1 0 0 1 Remote operation mode
(2) Cycle start signal is not input
Thissignal turns 1 when cycle start button is pressed and turns 0 when
itisreleased. The cycle start actuates when it changes from 1 to O.
Check the state of the signa using PMC's diagnostic
function(PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
[ 60007 | | | | | | [ st | | |
#2 (ST) : Cyclestart signa
(3) Feed hold signal isinput
Under normal state, thefeed hold signal is 1 when thefeed hold button
is not pressed.
Check the state of this signal using the PMC's diagnostic function
(PMCDGN) .
#7 #6 #5 #4 #3 #2 #1 #0
[ G000 | | | | *sP | | | | | |
#5 (*SP) : Feed hold signa
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2.When an automatic CNC's status display shows “STRT” on the CRT.

operation is in progress (1) Check the contents of diagnostic nos. 000 to 015.

(Cycle start LED is lit) No. Message Display
000 WAITING FOR FIN SIGNAL * LiExample)
001 MOTION
002 DWELL
003 IN-POSITION CHECK
004 FEEDRATE OVERRIDE 0%

005 INTERLOCK / START LOCK

006 SPINDLE SPEED ARRIVAL CHECK

010 PUNCHING

011 READING

012 WAITING FOR (UN) CLAMP

h. 013 JOG FEEDRATE OVERRIDE 0%

i. 014 WAITING FOR RESET, ESP, RRW OFF
015 EXTERNAL PROGRAM NUMBER SEARCH :0

Items with ato i relate with an automatic operation and their details
areasfollows:

Q@ "0 oo T

O O OO OO oo o oo

a. An auxiliary function is An auxiliary function (M/S/T/B) specified in a program is not ended.
being executed (waiting Check according to the following procedure.
for FIN signal) At first, confirm the kind of interface of an auxiliary function.
#7 #6 #5 #4 #3 #2 #1 #0
[ 3001 | [ HSF | | | | | | | |

#7(HSIF) 0: M/S/T/B isof normal interface.
1: M/SIT/B is of high—speed interface.
1) Normal interface

When the auxiliary function finish signa turns from 1 to O, the
auxiliary function is supposed to be ended and the next block is read
for operation. Confirm the status of this signa using PMC'’s

diagnostic function(PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
[ 60004 | | | | | [ PN | | |

#3 (FIN) : Auxiliary function finish signal
2) High—speed interface
The auxiliary function is supposed to be ended when the signals are
in the following state. Confirm it using PMC's diagnostic function
(PMCDGN).
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<M series>
#7 #6 #5 #4 #3 #2 #1 #0
| G0005 | | BFIN | | | | TFIN | SFIN | | MFIN |
#O(MFIN) : M function finish signa
#2(SFIN) : Sfunction finish signal
#3(TFIN) : T function finish signal
#A(BFIN) : 2nd auxiliary function finish signal
#7 #6 #5 #4 #3 #2 #1 #0
|FOOO7|| BF| | | | TF| SF| | MF|
#O(MF) : M function strobe signa
#2(SF) : Sfunction strobe signal
#3(TF) : T function strobe signa
#7(BF) : 2nd auxiliary function strobe signa
<T series>
#7 #6 #5 #4 #3 #2 #1 #0
| G0005 | | | | | BFIN | TFIN | SFIN | | MFIN |
#OMFIN) : M function completion signal
#2(SFIN) : Sfunction completion signal
#3(TFIN) : T function completion signal
#A(BFIN) : Second auxiliary function completion signal
#7 #6 #5 #4 #3 #2 #1 #0
|FOOO7|| | | |BF|TF|SF| |MF|
#O(MF) : M function strobe signal
#2(SF) : Sfunction strobe signal
#3(TF) : T function strobe signal
#4(BF) : Second auxiliary function strobe signal
<M/T series>
#7 #6 #5 #4 #3 #2 #1 #0
|GOOO4 | | | | MFIN3 | MFIN2 | | | | |
#4(MFIN2) : Second M function completion signal
#5(MFIN3) : Third M function completion signal
#7 #6 #5 #4 #3 #2 #1 #0
| F0008 | | | | MF3 | MF2 | | | | |
#4(MF2) : Second M function strobe signal
#5(MF3) : Third M function strobe signal

*  The second and third M functions are enabled only when bit 7 (M3B)

of parameter No. 3404 is set to 1.

— 580 —



B—63005EN/02

9.TROUBLESHOOTING

b.Travel command is being
executed

c.A dwell command is
being executed

d.In—position check
(confirming positioning)
is being done

e. Feedrate override is at
0%

Signal End state
Finish signal 0 1
store signal 0 1

CNC isreading an axiscommand (X,Y,Z,...) in aprogram and giving the
command to the axis.

CNC isreading a dwell command (G04) in a program and is executing
the dwell command.

Positioning (G00) to a specified position of a specified axis is not
completed.

Whether positioning is completed or not is checked as the servo position
error amount. Check it CNC'’s diagnostic function as follows:

DGN no.300 |Position Error | > PARAM 1826 | In—position width

Position error amount almost becomes 0, when positioning of an axis
completes and when the amount becomes within the in—posiiton width,
it is assumed that positioning completes and the next block is exected.
If position error amount does not become within the in—position width,
refer to servo alarm 400, 4n0 and 4n1.

Actual feedrate is overridden by the override signals to a programmed
feedrate. Check the override signalsusing the PMC’sdiagnosticfunction
(PMCDGN).

<Normal override signal>

#7 #6 #5 #4 #3 #2 #1 #0
|<30012 | | *FV7 | *FV6 | *FV5 | *FV4 | *FV3 | *FV2 | *FV1 | *FVO |
*FVn :Feedrate override

<2nd override signa (option)>
Feed rate is overridden more finely using the signals below:
See MTB’s manual whether this feature is equipped.

#7 #6 #5 #4 #3 #2 #1 #0
|<30013 | *AFV7 | *AFV6 | *AFvs | *AFv4 | *aFv3 | *aFv2 | *AFV1 | *AFvO |
*AFVn :2ndfeed rate override

<State of override signal>

*FV7 ....... *FVO *AFV? ...... *AFVO

11111111 0% 11111111 0%
11111110 1% 11111110 1%
10011011 | 100% 10011011 | 100%
00000001 | 254% 00000001 | 254%
00000000 0% 00000000 0%
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f. Interlock signal or start <T seriesonly>

lock si lis i
ock signalis input Start lock signal is input

#7 #6 #5 #4 #3 #2 #1 #0
[ 60007 | | | | | | | s | |

#1 (STLK) With thissignal being 1, start lock signal isinpuit.

<Common to T seriesand M series>

There are a plural number of interlock functions. Parameters are set by
machine tool builders for which interlock function is used.

Therefore, confirm the following parameters at first:

#7 #6 #5 #4 #3 #2 #1 #0
|3003 || | | | DAU| DIT | ITX | | ITL |

#0 (ITL) O: Interlock signal(*IT) isvalid.

#2 (ITX) O: Interlock signal (*1Tn) isvalid.

#3 (DIT) O: Interlock signal (£ MITn) isvalid.

#4 (DAU) 1:Theinterlock signal + MITniseffective evenin automatic operation.
(Effective in the 20i—T only)

Confirm which interlock signal is activated by the PMC'’s diagnostic
function (PMCDGN) .

1) Interlock signal (*1T) isinput
#7 #6 #5 #4 #3 #2 #1 #0
[ G000 | | | | | | | | [T ]

#0 (*IT) : WhenthishitisO, interlock signal isinput.
2) Interlock signal per each axis (*ITn) isinput

#7 #6 #5 #4 #3 #2 #1 #0
|(30130|| *|T8 | *|T7 | *|T6 | *IT5 | *|T4 | *|T3 | *|T2 | *T1 |

*Tn When the bit is O, the corresponding axis's interlock signal is input.
3) Interlock signal per axis and direction(+/— MITn) isinput

- M series
#7 #6 #5 #4 #3 #2 #1 #0
|(30132 | | | | | | +MIT4 | +MIT3 | +MIT2 | +MIT1 |
|00134 | | | | | | —MIT4 | —MIT3 | —MIT2 | _MIT1 |
- T series
#7 #6 #5 #4 #3 #2 #1 #0
|xooo4 | | | | _MIT2 | +MIT2 | —MIT1 | +MIT1 | | |

+ MITn=1 shows interlock signal per axis and direction isinput.

* FortheT series, +MITnisvalid only for manual operation. In
the20i—T, + MITniseffectiveeveninautomatic operationif DAU
(bit 4 of parameter No. 3003) is set to 1.

4) Controlled axis detach function is running. A detached axis is

specified for travelling.

*This function is valid when CNC parameter No0.1005#7=1. For

whether this function is running or not, confirm the following signal

using PMC'’s diagnostic function (PMCDGN). Check the axis

concerned.
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#7 #6 #5 #4 #3 #2 #1 #0
| F0110 | | MDTCH8| MDTCH7| MDTCH6| MDTCH5| MDTCH4| MDTCH3| MDTCH2| MDTCH1|

When signal MDTHnN is“1”, the axis detach function isin valid.
The control axis detach function becomes valid by the following
signal issued from the PMC or aCNC side parameter. Check asinthe
following procedure :

1) The control axis detach signal (DTCHnN) isinput.

#7 #6 #5 #4 #3 #2 #1 #0
|(30124 | | DTCH8| DTCH7| DTCH6| DTCH5| DTCH4| DTCH3| DTCH2| DTCH1|

If itis 1, the corresponding axis is detached.

2) Thefollowing parameter enables the control axis detach function to
the corresponding axis.

#7 #6 #5 #4 #3 #2 #1 #0
[oo2 | [ Rwve | | | | | | | |

#7(RMVx)0 : Controlled axis is connected
1: Controlled axis is detached

g.CNC is waiting for Actual spindle speed does not arrive at a speed specified in a program.
spindle speed arrival Confirm the signal state using the PMC's diagnostic function
signal to be input (PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
(60029 | | | | [ sar | | | | |

#4(SAR) :  Whenthissignal is0, spindle speed doesnot arrive at the specified speed.
This function is valid when PARAM 3708#0=1.

h.Manual feedrate override Normally manual feedrate override function is used for jog feed.
is 0% (dry run) But when DRN(dry run) signal turns on during an auomatic
operation,override values set with these signals become valid to the
following speed set by a parameter.

#7 #6 #5 #4 #3 #2 #1 #0
[Goo46 | [ ORN [ | | | | | | |

#7(DRN) : Dry run signa isinput with this signal being 1.

| 1410 | | Dry run rate |

The rate when the following override value is 100%.

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

|<30010| | *IV7 | *V6 | *JV5 | *IV4 | +JV3 | *JV2 | *JV1 | *JVO0 |
1 1 1

|(30011 | *V15 | *Jvia | *viz | *vi2 | +JV11 | *Jvio | *JV9 | *JV8 |

When override value is 0%, all bits of the above addressis
[1111 ... 1111] or [0O0O ... 000Q].
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i. NCis in areset state

*IVIS Lo JVO Override
1111 1121 1111 1111 0.00%
1111 1111 1111 1110 0.01%
1101 1000 1110 1111 100.60%
0000 0000 0000 0001 655.534%
0000 0000 0000 0000 0.00%

In this case, the CNC's status display shows RESET. Refer to item 1.

(2) Only rapid traverse in positioning (GOO) does not function Confirm
the following parameter and signals from the PMC.

(a) Setting value of rapid traverse rate

| 1420 | | Rapid traverse rate per axis |
(b) Rapid traverse override signals
#7 #6 #5 #4 #3 #2 #1 #0
|<30014 | | | | | | | | ROV2 | ROV1 |
|G0096 | | HROV *HROV6 | *HROV5 | *HROV4 | *HROV3 | *HROV2 | *HROV1 *HROVO|
(HROV-0) (HROV=1)
ROV1 ROV2 | Override | |*HROV6  *HROVO| Override
0 0 | 100% 1111111 0%
1 1 50% 1111110 1%
0 1 25% : :
1 1 Fo 0011011 | 100%

| 1421 | |

Rapid traverse override FO rate |

(3) Only feed (other than GOO) does not function
(&) Maximum feedrate set by parameter isincorrect.

| 1422 | |

Maximumfeedrate |

Feedrate is clamped at this upper feedrate.
(b) Feedrate is specified by feed per revolution (mm/rev)
1) Position coder does not rotate

Check the connection between spindle and position coder
The following failure is considered:

T iming belt is broken
Key isremoved
Coupling isloose
Connector of signal cableisloosened
2) Position coder is faulty
(c) Thread cutting does not operate
1) Position coder does not rotate

Check the connection between spindle and position coder
The following failure is considered:

Timing belt is broken
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Key isremoved

Coupling is loose

Connector of signal cableisloosened
2) Position coder is faulty

Position coder is connected to the spindle amplifier when serial
interface spindleis used or connected to the CNC when analog
interface spindle is used.

For details of connection, refer to the following.

<T series>

Whether A/B phase signals from the position coder are read
correctly, can bejudged also by the spindle speed display onthe
CRT screen (position screen). (However, it is not displayed
when PARAM 3105#2=0).

<o series spindle amplifier>

s Poston
[——-][] a8 Jy2 DJ_
a1 [ [ <P — »
|: JATA TB2 — Spindle
motor
— Position
[] a78 2 DJ_ coder
SPM = Spindl
[]IA7A TB2 pindle
motor
<Analog interface spindle amplifier>
CNC
aar (1l — Position
coder
— )
0 N Analog spindle Spindle
940 ] 1 amplifier motor

(d) A cutting feed block containing afeedrate command (F command)
with afeedrate of O is specified.
(For the 20i only)
If FCO (bit 7 of parameter No. 1404) issetto 1, P/Salarm 11 isnot
issued even if afeedrate command (F command) with afeedrate of
0 isissued.
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9.6
CYCLE START LED
SIGNAL HAS
TURNED OFF
Points (1) After cycle operation is started, then stopped, check as follows:
(2) Confirm cycle start LED on machine operator’s panel.
(3) Confirm CNC's diagnostic function.
Causes and Remedies Thereasonwhy cyclestart LED signal (STL) hasturned off aredisplayed

on CNC's diagnostic numbers 020 to 025 as follows:

020 CUT SPEED UP/DOWN 10| 0 11 0|0
021 RESET BUTTON ON 0,01 00| 0
022 RESET AND REWIND ON 0,00 0, 0|0
023 EMERGENCY STOP ON 10| 0 00| 0
024 RESET ON 1)11]1 00| 0
025 STOP MOTIONORDWELL | 1| 1] 1 1, 1,0

Emergency stop signal 4‘[
External reset signal

Reset button on MDI
Reset & rewind signal

> P P O PP O O

Servoalarm

Feed hold by switching mode

@ ~0o oo o p

Single block stop

Details of signalsato g are as follows:
Confirm the signals concerned using diagnostic function (PMCDGN).

a. Emergency stop is input

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

[ X008 | | | | EsP | | | | |
#7 #6 #5 #4 #3 #2 #1 #0

[ 60008 | | | | EsP | | | | |

*ESP=0 : Emergency stop signa isinput :
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b.External reset signal is
input #7

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

[Gooos | | Ers | | | | | | | |

#1(ERS) :

c. Reset button on the MDI
is pressed

d.Reset & rewind signal is

When the bit is 1, external reset signal isinput.

Thissignal isusually used for aconfirmation signal of M02whenanM02
is specified in a program as the end of a program.
Therefore, when M0O2 is executed, this signal isinput.

An automatic operation is put into areset statuswhen RESET key on the
MDI panel is pressed.

input #7 #6 #5 #4 #3 #2 #1 #0
[ G0008 | | | RRW | | | | | | |
#6(RRW) : When thissignal is 1, the reset & rewind signal is input.

e. Servo alarm has
generated

f. Cycle operation is in a
feed hold state

Thissignal isusually used for aconfirmation signal of M30whenan M 30
is specified in a program as the end of a program.
Therefore, when M30 is executed, this signal isinput.

When any servo alarm has generated, cycle operation is put into the reset
state and operation stop.

The cycle operation becomes feed hold state in the following cases:

1) Modes are switched from an automatic operation mode to a manual
operation mode.

2) Feed hold signal isinput.

<Mode select signal>

#7 #6 #5 #4 #3 #2 #1 #0
| G0043 | | | | | | | MD4 | MD2 | MD1 |

memory edit(EDIT) 0 1 1

Automatic Automatic operation 0 0 1

operation (AUTO)

Manual data input (MDI) 0 0 0

Jog feed (JOG) 1 0 0

Manual Handle/step 1 0 1

operation e A CH IN HANDLE 1 1 1

TEACH IN JOG 1 1 0

<Feed hold signal>

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

[ 60008 | | | | P | | | | | |
#5(*SP) : When thissignal is 0, the feed hold signal is input.
g.It become single block
stop during automatic
operation

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

[ 0046 | | | | | | | | sex | |
#1(SBK) When thissignal is 1, the single block signal is input.
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9.7

NOTHING IS
DISPLAYED ON THE
LCD WHEN THE
POWER IS TURNED
ON

Causes and actions

® For the LCD—mounted
type

® [or the stand—alone type

[For the LCD—-mounted
type]

If nothingisdisplayed onthe LCD or theLCD islocked with“GRAPHIC
ISREADY.BOOT START". displayed when the power isturned on, the
probable causes include the following:

The LCD cable or backlight cable is not connected.

For a motherboard with a PC, the ambient temperature of the control
unit is outside the prescribed temperature range.

The necessary softwareis not installed.

® The motherboard, display control card, personal computer card, or

inverter board is defective.

® The LCD unit is not connected to the power supply.
® The LCD cable or backlight cable is hot connected.
® The LCD unit is not connected to the CNC with the optical cable

(HSSB), or the cable is broken.

® The necessary software is not installed.

If

The main CPU board, display control card, or LCD unit is defective.
“GRAPHIC IS READY.BOOT START”. is displayed, this indicates

that the display control circuit has started up normally but that the CNC
has not started up.

Inverter printed circuit

&1 board
]\ -
— CNSBI:I
d

Connector for connecting
Connector for connecting

the backlight cable
the LCD cable

J Motherboard (without a PC)

10 (0000

-
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e LED display

® Connection of the LED
and backlight cables

® For a motherboard with
aPC

® The necessary software
is not installed

® Defective printed circuit
board

Referring to the hardware chapter, check the LED on/off status of the
motherboard.

If the motherboard has started up normally and the LED display indicates
normal operation, a probable causeis afault of the display system, such
as a cable not connected or a defective inverter board.

If the LED display is locked in the middle of the startup process, the
probable causes include defective hardware (or installation failure) and
the necessary software not installed.

Check that the LED and backlight cables are connected firmly to the
corresponding connectors.

These cables are connected before shipment from FANUC. This check
is, however, required because the cables may be disconnected during
mai ntenance.

For a motherboard with a PC, if the ambient temperature of the control
unit is outside the prescribed temperature range, the CNC does not start
up until the ambient temperature falls within the prescribed temperature
range. Thisisrequired to observe the operating temperature range of the
hard disk. Thissituation can occur especially inthe morning of cold days.
If this occurs, the LED display indicates a temperature error.

If the necessary softwareisnot installed in the FROM module, there may
be cases in which nothing is displayed on the screen.

If the motherboard, display control card, or personal computer card is
defectiveor if thereisaninstallation failure, there may be casesin which
nothing is displayed on the screen.

Check that the card PCBs are engaged firmly with the connectors on the
motherboard.

If any of the above actions does not solve the problem, replacethe display
control card (personal computer card), CPU card, and motherboard.
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® Installation positions of
the display control card,
personal computer card,
and CPU card

Display control

| card or personal CPU card
computer card

Motherboard

0 U o

[For the stand—-alone
type]

® Power supply of the LCD Check that the power cable is connected to the connector CP1A of the
unit LCD unit.

Connector for connecting the backlight cable

/ Inverter printed circuit board
Connector for connecting
' |}~ the LCD cable
- Nl
LCD control printed
circuit board
] Optical cable
COP20B
|:| I_i_l | |~ 24 Vinput
L CP1A
1
[0
/
/

For 24 V branch
CP1B
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e LED display

® Optical cable

Connection on the LCD
unit

Display control card

LCD unit

Main CPU board

Installation positions of
the display control card
and the CPU card

Referringtothehardware chapter, check the LED on/off statusof themain
CPU board.

If the main CPU board has started up normally and the LED display
indicates normal operation, a probable cause is a fault of the display
system, such as the cable of the LCD unit not connected or a defective
inverter board.

If the LED display is locked in the middle of the startup process, the
probable causes include defective hardware (or installation failure) and
the necessary software not installed.

Check that the optical cableisfree from excessiveforce and that it is not
excessively bent. Check that the optical cable is connected firmly.

If no problems are found with the connection of the optical cable, replace
the optical cable.

Check that the backlight and LCD cables are connected firmly to the
corresponding connectors.

These cables are connected before shipment from FANUC. This check
is, however, required because the cables may be disconnected during
mai ntenance.

Check that the display control card installed on the main CPU board is
engaged with the connector. If it is engaged properly, replace this card.

Replace the LCD unit or the control printed circuit board located at the
rear of the LCD unit

If any of the above actions does not solve the problem, replace the main
CPU board and the CPU card.

Display contro

e
Axis control
card -

Main CPU board
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9.8

THE DISPLAY ON
THE LCD UNIT
FLASHES

Causes and actions

® Power supply of the
main CPU board

® Break of the optical
cable

e Display control card

® LCD unit

® Installation position of
the display control card

This situation can occur only with the stand—alone type.

If abreak is detected in the optical cable (HSSB) that connects the LCD
unit to the main CPU board, the display on the LCD unit flashes.

The same situation occursif the main CPU board is turned off while the
power ison.

The display on the LCD unit flashesif the main CPU board isturned off,
with the LCD kept on, while the power is on.

Check that the optical cableisfree from excessiveforce and that it is not
excessively bent.

If no problems are found with the connection of the cable, replace the
optical cable.

Replace the display control card installed on the main CPU board.

Replace the LCD unit or the control printed circuit board located at the
rear of the LCD unit

Display control
card

Main CPU board
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9.9

INPUT FROM AND
OUTPUT TO I/O
DEVICES CANNOT
BE PERFORMED
INPUT/

OUTPUT CANNOT BE
PERFORMED
PROPERLY

Causes and actions

® PMC alarm NO /O
DEVICE

® |OCHK screen of the
PMC

If thel/O Link is not established, if the signalsfrom an I/O device cannot
be input normally to the CNC, or if the signals from the CNC cannot be
output to an 1/0 device, the probable causes include the following:

® The I/O device is not turned on, or the power supply is not at the
appropriate voltage.

® Thel/O Link cableis not connected correctly or appropriately.
® Theinput/output signals are not connected correctly.
® |/O Link allocation is not performed, or is not performed properly.

If“NOI1/ODEVICE" isdisplayed on thealarm screen of thePMC, nol/O
devices are recognized.

By selecting [PMCDGN], [lOCHK], and [IOLNK] in thisorder from the
PMC screen, thel/O devicesrecognized by the CNC aredisplayed. From
this screen, the devices that are connected normally can be determined.

Screen display example

GROUP ID KIND OF UNITOO
00 A9 I/0 MODULEO1

01 A8 OTHER UNIT

Thisexampleindicatesthat the 1/O Link is as shown in the figure bel ow.

1/0 module for
connector panel

JDIA [J——]JD1B Group 0

JD1A

Control unit

Operator’s panel
1/0 module
D1B Group 1

[]JD1A
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® Checking the power
supplies of the 1/0O
devices

® Connection of cables

e Connection of I/O signals

e |/O Link allocation

Check that the connected 1/0O devicesare connected properly to the power
supplies and that the voltages are as prescribed.
Check that the power—on sequence is correct.

Time at which an |/O deviceisto be turned on
Before the CNC is turned on or within 500 ms after the CNC is
turned on
When the CNC is turned off, the I/O devices must also be turned off.
(Otherwise, the I/O Link may not be established the next time the CNC
is turned on.)

Asin the example shown on the previous page, 1/0 Link cables are used
to connect JD1As and JD1Bs.

JD1A represents an upper unit while JD1B represents alower unit.
Check that the cables are connected correctly.

Check that the input/output signal sto be connected to each 1/O device are
connected correctly.

For operator’s panel 1/0 modules and for connector panel 1/0 modules,
also check that the OV or +24V input signal is connected to the common
pin and that the +24 V output signal is connected to the DO common pin.

Check that 1/0 Link allocation has been performed correctly. The
checking of allocation requires a Ladder editing card.

Selecting [EDIT] and then [MODULE] from the PM C screen causesthe
allocation edit screen to be displayed.

After editing allocation, write the changes to the FROM on the [1/O]
screen. Otherwise, the changeswill be lost when the power isturned off.
The checking of alocation requires a Ladder editing card.

Selecting [EDIT] and then [MODULE] from the PM C screen causesthe
allocation edit screen to be displayed.

After editing allocation, write the changes to the FROM on the [1/O]
screen. Otherwise, the changeswill belost when the power isturned off.
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9.10

ALARM 85 TO 87
(READER/PUNCHER
INTERFACE ALARM)

Causes

Countermeasures

(START)
YES
Alarm 85? i
\

NO . Check baud rate
and other I/0 pa
rameters

YES S
- 1/0 device is
?
Alarm 867~ —l faulty
NO Is 110 NO

parameter

correct?
\

YES Set correct parameters
OFF
Is power of I/O ?
\
Turn on I/O device
Is cable NO
connectionright?
\
' Connect the cable
- 1/O device is faulty
v - 1/O interface
\ module is faulty
‘ Alarm 87 ‘

!

- 1/O device is faulty
- I/Ointerface mod
ule is faulty

(@) Parameters on reader/puncher interface are not correct.
Check the following setting data and parameters.

(b) External 1/0 device or host computer is faulty.

() 1/0 board is faulty.

(d) Cable between NC and I/O device s faulty.

(a) Parameters on reader/puncher interface are not correct.
Check the following setting data and parameters:
<Setting>
PUNCH CODE=0 OR 1 (0: EIA,1:1SO)

Select 1SO or EIA according to the type of 1/0 device.
If punch code does not match, alarm 86 will generate.
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<Parameter>
Value of parame
ter 0020 0 1 2 3
Function
Feed 0101#7 0111#7 0121#7 0131#7
Datainput code 0101#3 0111#3 0121#3 0131#3
Stop bit 0101#0 0111#0 0121#0 0131#0
Type of 1/O device 102 112 122 132
Baud rate 103 113 123 133
Commu- 0135#3 — — — 0 1
nication
method RS-232C RS-422
MAIN CPU BOARD OPTION-1 BOARD
Connector
JD36A JD36B JD28A JD6A
NOTE

1 Numbers in the table indicate parameters and bit numbers.

Example) 101#7: bit7 of parameter 101.

2 For data communications by RS—422, refer to parameters

134 and 135.
#7 #6 #5 #4 #3 #2 #1 #0
0101 | NFD | | | | ASI | | | SB2 |
0111
0121
0131
#7(NFD) 0: Feedisoutput before and after datain data output (FANUC PPR)
1: Feedisnot output (standard).
#3(ASl) 0: Datainput codeisEIA or SO (automatic recognition)
1: Datainput codeis ASCII.
#0(SB2) 0: No. of stop bitsis 1.
1: No. of stop bitsis 2.
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0102 Type of I/O device
0112
0122
0132

Value TYPE OF I/0 DEVICE

0 RS—232-C (control codes DC1 to DC4 are used)

1 FANUC CASSETTE B1/B2 (bubble cassette)

2 | FANUC CASSETTE F1 (Old type FLOPPY CASSETTE ADAP-
TOR)

3 FANUC PROGRAM FILE Mate,

FANUC FA CARD ADAPTOR

FANUC FLOPPY CASSETTE ADAPTOR,
FANUC SYSTEM P-MODEL H,

FANUC Handy File

4 Not used

5 Portable tape reader

6 FANUC PPR, FANUC SYSTEM P-MODEL G,
FANUC SYSTEM P-MODEL H

0103 Baud rete

0113

0123 Value 1 Baudrate 10 ' 4800

0133 7 ' 600 11 ' 9600
8 v 1200 12 ' 19200
9 : 2400

When bit#3 of parameter no. 0135=1 (RS-422 interface), thefollowing
setting is also available.

Value 1 Baudrate
13 + 38400
14 ' 76800
15 : 86400

Check the following parameters a so, when parameter no.0020 is 3.

#7 #6 #5 #4 #3 #2 #1 #0
|0134 || | | CLK | NCD | | SYN | PRY | |

#5(CLK) O: Internal clock is used for baud rate clock of RS-422 interface.
1: Externa clock is used for baud rate clock of RS-422 interface.

#4(NCD) 0: CD (signa quality detection) of RS-232C interface is checked.
1: CD (signa quality detection) of RS-232C interface is not checked.

#2(SYN) O: Inprotocol B, NC reset/alarm is not informed to the host.

1: In protocol B, NC reset/alarm is informed to the host by SYN and
NAK code.

#1(PRY) O0: No parity bit
1: With parity bit
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#7

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

|0135 | | RMS |

| | | R42|PRA| ETX|ASC|

#7(RMS) In protocol A, status of remote / tape operation of SAT command is

0:
1:

#3(R42)

0
1
#2(PRA) 0
1

Always transmitted by O.

Transmitted by the contents of remote/ tape switching request issued
by SET command from the CNC.

. Interface is of RS-232C.

. Interface is of RS—422.

: Communication protocol is protocol A

: Communication protocol is protocol B

#1(ETX) O:
1:

#O(ASC) O:
1:

End code of protocol A or extended protocol A is CR of ASCII/ISO.
End code of protocol A or extended protocol A isETX of ASCII/ISO.

All the communication codes except for NC datais SO code.
All the communication codes except for NC datais ASCII code.

(b) External 1/0 device or Host computer isin trouble

(i) Check whether the setting on communication of external 1/0

device or host computer isthe same as that of the CNC. (baud
rate, stop bits,etc.) If they are not the same, change the setting.

(i)  When spare I/O device presents, check whether it is possible to

realize communication using the spare I/O device.
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(c) Spindle module or communication control module is faulty

(i)  When parameter n0.0020is0 or 1 or 2 (JD36A,JD36B of Main
CPU board) Replace the module since spindle module may be
faulty.

(i)  When parameter no. 0020 is 3 (JD28A,JD6A of option 1 board)
Because communication control module (5) may be faulty,
replace the module.

(d) Cable between NC and I/O device s faulty.
Check the cable for disconnection or wrong connection.
<Connection>

Motherboard |
R232C(JD36A)
Punch panel
— | R232C(JD36B)
{ Tape reader
Serial [
communication R232C(JD28A)
{ Hostcomputer |
| R232C(JD6A)
I Host computer |
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< Cable connection>

R232C  (JD36A)
R232C  (JD36B)

RD
ov
DR
ov
Cs
ov
CD
ov

+24V
SD
ov
ER
ov
RS
ov

+24V

(01)
(02)
(03)
(04)
(05)
(06)
07)
(08)
(09)
(10)
(11)
(12)
(13)
14
(15)
(16)
an
(18)
(19)
(20)

Punch panel

(03) RD

(06) DR

(05)Cs

(08) CD

(02) SD

(20) ER

(04)RS
(07)SG

- Shield - - 4

G

Connector : Half—pitch 20—pins

—r (01)FG

(25) +24V

Connector:DBM-25S

R232C  (JD28A)

RD
ov
DR
ov
Cs
ov
CD
ov

+24V
SD
ov
ER
ov
RS
ov

+24V

(01)
(02)
(03)
(04)
(05)
(06)
07)
(08)
(09)
(10)
(11)
(12)
(13)
14
(15)
(16)
an
(18)
(19)
(20)

-
)
)
)
)
)
)
)
)

J

Host computer

(02) SD

(20) ER

L (08)CD

(04)RS

(03) RD

(06) DR

(05)Cs

Connector : Half—pitch 20—pins

a1
G

- Shield - -

'
'
'
4

—— (25)+24V

(07)SG

(01) FG

Connector D-SUB 25 pins
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CAUTION

1 When CS is not used, connect it to RS.

2 For protocol A or extended protocol A: When DR is not used,
connect it to ER. Always connect CD to ER.

RS422(JD6A) Host computer
RD (01) — /y ' | (04) RD
*RD (02) |— /\ — (22) *RD
RT (03) |~ A — anTT
*RT (04) — /\ — (35) *TT
CS (05) | A | (07) RS
*CS (06) |— /\ ! (25) *RS
DM (07) |— /\\ —{ @12 TR
Note) *DM (09) 1 (30) *TR
0V (08) {— (19) SG
(+24V) (10) | | N :
SD (11) — (06) RD
*SD (12) [— / /\\ | (24) *RD
TT@3) [~ —! (08) RT
“TT(14) /\ — (26) *RT
RS (15) A + 1 (09) CS
*RS (16) |— / \ — (27) *CS
TR (17) /\\ ' (11) DM
*TR (18) [— — (29) *DM
(+24Vv)(19) | . .
(20) | | | (01) FG
[ Shield - -
G
Connector : Half—pitch 20 pins (PCR) Connector : D-SUB 25 pins
CAUTION

Always use a twisted pair cable.
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9.11

ALARM 90
(REFERENCE
POSITION RETURN
IS ABNORMAL)

Contents

Countermeasures

Reference position return was executed when the following condition is
not satisfied:

The CNC received one rotation signal at least one time when the axisis
moving to the reference position at aspeed higher than aspeed equivalent
to 128 pulses of position error amount(DGN300).

(START)
Check whether position gain is greater than 128 pulses Z%%Eg?.egg%r
(DGN 300) before or during reference position return. '
128 or more (1) Next page

Raise the speed
Check feed rate command:

PRM 1420 F : Rapidtraverse rate (mm/min)

PRM 1424 Manual rapid traverse rate (mm/min)

PRM 1825 G: Servoloopgain (0.01sec-1)

F % 5000/3

Position error=

G x detection unitjum/PLUSE]

Detection unit : Move amount to a command pulse (usually 1um)
In metric machine, if the no. of digits below decimal point is 4 on the position
display screen, detection unitis 0.1 mm.

Check rapid traverse override signals :

ROV1 DGN 014.0 ROV1 | ROV2| Override
1014.0 (For TT series)

ROV2 DGN 014.1 0 0 100%
1014.1 (For TT series) 0 1 50%

PRM 1421 Fo rate 1 0 25%
1 1 Fo rate

Check reference position return deceleration signal

DEC1 DEC8 DGN 009.0 ~009.7

When reference position return is started from deceleration signal 0, feed rate
becomes FL rate.

PRM 1425 FL rate

— 602 —



B—63005EN/02

9.TROUBLESHOOTING

® Reference

&)
{

Check whether the motor ratated more than one rota-
tion (one rotation signal is issued ) at faster than 128
pulses of position error amount.

NO Return start position is too close
Rotated ?
- Chagne the return start position.
YES - Move the machine at faster that 128
pulses for more than one rotation to
wards RP.

Check that voltage of pulse coder is higher than 4.75 V.
To measure pulse coder voltage, remove the motor cover and measure on
pulse coder PCB at across + and — or +5V and 0V terminals.

NO
More than 4.75V

Hardware failure Pulse coder power voltage is low

- Pulse coder is faulty
Change pulse coder or motor

CAUTION
After the pulse coder or motor is exchanged, reference
position or machine’s standard point may be different from
former one. Please set it correctly.

A speed more than 128 pulses is required because if speed is lower that
this, one—rotation signal does not function stably, causing improper
position detection.

If bit O of parameter No. 2000 is set to 1, a speed corresponding to a
positional deviation of 1280 pulses or more is required.

Parameter No. 1836 can be set to 128 or less, as the minimum positional
deviation with which reference position return is possible. (If the
parameter isset to 0, 128 isassumed asthe minimum positional deviation.
If bit O of parameter No. 2000 is set to 1, a value equal to ten times the
set value is used for checking.)
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9.12

ALARM 300
(REQUEST FOR
REFERENCE
POSITION RETURN)

Remedies

® \When reference position
return function is
present

® \When reference position
return function is not
present

® \When serial pulse coder
is changed

Related parameters

#7

Absolute position data in the serial pulse coder was lost.
(This alarm will be generated when serial pulse coder is exchanged or
position feedback signal cable of the serial pulse coder is disconnected).

Machine position must be memorized using the following method:

(1) Execute manual reference position return only for an axis for which
this alarm was generated.When manual reference position return
cannot be executed because of an another alarm, set parameter 1815#5
to 0 and release the alarm and perform manual operation.

(2) Press RESET key at the end of reference position return to release the
alarm.

Execute dogless reference position setting to memorize the reference
position.

Since the reference position is different from the former one, change the
grid shift value (PRM 1850) to correct the position.

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

| 1815 | |

| | APC x | APZx | | | | |

#5(APCx) 0: Position detector isincremental pulse coder.

1: Position detector is absolute pulse coder.

#4(APZxX) Reference position of absolute pulse coder is:

0 : not established
1: established
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9.13

ALARM 300

(V READY OFF)

Causes and actions Thisalarmisissuedif the servoready signal (VRDY) of aservo amplifier
does not turn on or if the signal turns off during operation.
Thereare casesin which thisalarm isissued because another servo alarm
isissued. If thisoccurs, first take the action for the first alarm.
Check the power magnetic circuit around the amplifier. The servo
amplifier or the axis control cards on the CNC may be defective.

e VRDY

CNC

(main CPU board) MCON: From the CNC to the servo amplifier

(sub—-CPU board) (Turn MCC on to request the activation of the
servo motor)

Servo amplifier

g
<

VRDY: From the servo amplifier to
the CNC
(Notifies that the servo is ready)

The exchange of this information is performed via the FSSB (optical
cable).
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e Example of connect

ion

around the amplifier

(Typical example)

CNC SVM | SVM | SPM | PSM
(servo (servo
amplifier) | amplifier) Control
power
supply
: FSSB ESP Emergency stop
FSSB > +—> S circuit
Serial spindle R Mcc
|
Servo ) Servo Spindle:I
motor motor motor
3—-phase
AC200V Breaker fmml MCC | AC
reactor
Single— )
phase
Breaker
Check items

® Replacing the servo
amplifier

® Replacing the axis
control cards

® |sthe PSM control power supply on?
® Hasan emergency stop been canceled?
® |s aterminating connector connected to the JX1B connector of the

terminating amplifier?

® |sMCC on? If thereisan externa MCC sequence in addition to the

MCC contact of the PSM, check that sequence also.

® |sthe power for driving MCC supplied?
® |sthe breaker on?

® Has some alarm been issued in the PSM or SPM?

If no problemisfoundin the power magnetic circuit around theamplifier,

replace the servo amplifier.

If the above action does not solve the problem, replace the axis control

cards.
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® Installation positions of
the axis control cards

[For the LCD—mounted
type]

Motherboard

0 N o

Axis control card

Sub—-CPU board

. |

| Axis control card

Loader control board
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[For the stand—-alone
type]

i Axis control card xis control card

Main CPU board Sub—-CPU board
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9.14
ALARM 404
(V READY ON)
Causes and actions Thisalarmisissuedif the servoready signal (VRDY) of aservo amplifier
remains on.
The servo amplifier or the axis control cards on the CNC may be
defective.
e VRDY
CNC Servo amplifier
(main CPU board) MCON: From the CNC to the servo amplifier
(sub—-CPU board) (Turn MCC on to request the activation of the
servo motor)
P
<
VRDY: From the servo amplifier to
the CNC
(Notifies that the servo is ready)
The exchange of this information is performed via the FSSB (optical
cable).
Thisadarmisissued if VRDY remains on when the CNC turns MCON
off or if VRDY turns on before the CNC turns MCON on.
® Replacing the servo The servo amplifier may be defective. Replace the servo amplifier.
amplifier
® Replacing the axis If replacing the servo amplifier does not solve the problem, replace the
control cards axis control cards.
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® Installation positions of
the axis control cards

[For the LCD—mounted
type]

Motherboard

L

Axis control card

Loader control board

Sub—-CPU board

. |
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[For the LCD-mounted
type]

Axis control card Axis control card

Main CPU board Sub—-CPU board
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9.15

ALARM 462
(SEND CNC DATA
FAILED)

Alarm 463 (SEND SLAVE
DATA FAILED)

Causes and actions

® Servo amplifier or optical
cable

® Axis control cards

Alarm462isissuedif aslave (servoamplifier) cannot receive correct data
due to an FSSB communication error.

Alarm463isissuedif the CNC cannot receive correct datadueto an FSSB
communication error.

If these alarms are issued, the alarm message indicates the number of the
defective axis (axis name).

Any of the optical cables between the CNC control unit and the amplifier
corresponding to the axis number indicated in the alarm message may be
defective.

Or, any of the first amplifier to the amplifier corresponding to that axis
number may be defective.

The axis control cards installed on the CNC may be defective.
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® Installation positions of
the axis control cards

[For the LCD—mounted
type]

Motherboard

0 N o

Axis control card

Sub—-CPU board

. |

Loader control board
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[For the LCD—mounted

type]

Main CPU board

Sub—-CPU board
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9.16

ALARM 417 (DIGITAL
SERVO SYSTEM IS
ABNORMAL)

® Causes

#7

Digital servo parameters are abnormal.

(Digital servo parameters are set incorrectly.)

When alarm 315isoccured at the sametime, check the cause of alarm 351
of section 9.16.

1 Confirm the setting value of the following parameters:
PRM 2020 : Motor format number
PRM 2022 : Motor rotation direction
PRM 2023 : Number of pulses of velocity feedbacks
PRM 2024 : Number of pulses of position feedback
PRM 1023 : Servo axis number
PRM 2084 : Flexible feed gear ratio
PRM 2085 : Flexible feed gear ratio
Confirm the details with diagnosis function of CNC side.
2 Change the setting of this parameter to 0.
PRM 2047 : Observer parameter
3 Perform initial setting of digital servo parameters.
Refer to setcion 5.1 “Initial Setting of Servo Parameters” .

Thisdataindicatesthe cause of servo alarm No. 417, detected by the NC.
If thedarm is detected by the servo, the PRM hit (bit 4 of DGN No. 0203)
issetto 1.

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

| 0280 | |

|AXS| | DIR| PLS| PLC| |MOT|

#O(MOT) :

#2(PLC) :

#3(PLS) :

#A(DIR) :

#6(AXYS) :

The motor type specified in parameter No. 2020 falls outside the
predetermined range.

Thenumber of vel ocity feedback pul sesper motor revolution, specifiedin
parameter No. 2023, is zero or less. The valueisinvalid.

Thenumber of position feedback pulsesper motor revolution, specifiedin
parameter No. 2024, is zero or less. Thevalueisinvalid.

Thewrong direction of rotation for themotor isspecifiedin parameter No.
2022 (the value is other than 111 or —111).

In parameter No. 1023 (servo axis number), avalue that falls outside the
rangeof 1 tothenumber of controlled axesisspecified. (For example, 4is
specified instead of 3.) Alternatively, the values specified in the
parameter are not consecutive.
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9.17

ALARM 700
(OVERHEAT:
CONTROL UNIT)

Causes and actions

® Ambient temperature

Thisaarm isissued if the ambient temperature of the CNC control unit
isabnormally high. Asaninstallation condition, the ambient temperature
of the CNC must not exceed 55°C.

A temperature monitoring circuit is installed on the motherboard (main
CPU board), and causesthisalarm to beissued if the ambient temperature
is abnormally high.

Take appropriate action to the cabinet that houses the CNC control unit
so that the temperature falls within the proper temperature range (O to
55°C).

If it is obvious that the ambient temperature is not abnormal, the
motherboard (main CPU board) may be defective.
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9.18

ALARM 701
(OVERHEAT: FAN
MOTOR)

Causes and actions

® Fan motors

[For the LCD-mounted
type]

Thisalarmisissued if afault occursin any of the fan motors, such asthe
stoppage of a fan motor during the operation of the CNC.

Fan motorsareinstalled inthe uppermost portion of the CNC control unit.
Each fan motor is attached with an alarm detector circuit, which notifies
the CNC of afault such asthe stoppage of the fan motor, thereby issuing
this alarm.

If this alarm isissued, replace the fan motor.

For units without option slots

o =2 %/

Fan motor

Specifications of fan motors

Ordering Quantity

information required
Unit without option slots A02B-0236-K120 Two
Unit with two option slots A02B-0236-K121 Two
Unit with three option slots A02B-0236-K121 Two
A02B-0236-K122 Two
Unit with four option slots A02B-0236-K121 Four
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[For the stand—-alone

type]

For the stand—alone type, afan can be replaced together with its case.

Fan motor for
2—slot track

b ] '

= | = |

i ]

= o I el |
) 3

Fan motor for
1-slot track

Specifications of fan motors

Ordering information

For 1-slot track

A02B-0265-C101

For 2—slot track

A02B-0260-C021
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9.19

ALARM 704
(SPINDLE SPEED
FLUCTUATION
DETECTION ALARM)

Remedies

Remedies

Spindle speed changes abnormally due to load.

Check whether spindle speed is constant by view
of the speed meter on CRT.

!

YES

NO

Is a heavy cutting being per-
formed ? Confirm spindle load
on CRT.

Confirmthe follow-
ing parameter :

Heavy cutting? PRM 4911

PRM 4912

Reduce cutting condition ‘

PRM 4913

PRM 4914

PRM 4911 :

PRM 4912 :

PRM 4913 :

PRM 4914 :

‘ Doesn't the cutting tool worn ?

YES

Replace tool

NO

Spindle servo unitis faulty
Spindle motor is faulty

A ratio of spindle speed at which actual spindle speed is
regarded as arrived at a command spindle speed.

Spindle speed fluctuation ratio up to which the spindle
speed fluctuation detection alarm is not issued.

Spindle speed fluctuation that isnot regarded asthe spindle
speed fluctuation alarm.

Time when a spindle speed changed to when spindl e speed
fluctuation detection is started.

— 619 —



9. TROUBLESHOOTING

B—63005EN/02

9.20

ALARM 749
(SERIAL SPINDLE
COMMUNICATION
ERROR)

Causes and actions

e Connection cable

® Printed circuit boards on
the CNC

® Noise environment

An error occurred in the communication between the seria spindle
amplifier (SPM) and the CNC. The probable causes include:

Contact failure of the connection cable
Defective printed circuit board on the CNC
Defective spindle amplifier

Noise

Check that the cable connecting the serial spindle amplifier (SPM) to the
CNC isin contact.

Check that the cableisinserted firmly into the connectors and that it does
not have any conductors likely to be cut off.

Check that the cable used is atwisted—pair cable and that it is connected
as described in the connection manual .

A spindle control circuit for the CNC is installed on the motherboard
(main CPU board) and the sub—CPU board. If thisaarm isissued from
the main CPU, replace the motherboard (main CPU board). If itisissued
from the sub—CPU, replace the sub—CPU board.

If any of the above actions does not solve the problem, examine the noise
environment of the connection cable.

See the section on the measures against noise, take appropriate actions
such as the reinforcement of the cable shield and the separation of the
cable from the power line.
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9.21

ALARM 750
(SPINDLE SERIAL
LINK

STARTUP FAILURE)
Causes and actions

® Connection

[Diagram of connection
of up to two amplifiers
per path]

Thisalarmisissued if aseria spindle amplifier (SPM) does not enter the
normal startup state when the CNC is turned on.

This alarm is not issued once the CNC system including the spindle
amplifiers has started up normally. It isissued if a fault occurs in the
power—on process.

The probable causes include the following:

® Contact failure, wiring error, or connection error of the connection
cable

The CNC isturned on when a spindle amplifier isin the alarm state.
Parameter setting error

Defective printed circuit board on the CNC

Detective spindle amplifier

Up to four seria spindle amplifiers (SPMs) can be connected per path.
Note, however, the number of amplifiers that can be connected differs
depending on the model, number of paths, and configuration. Refer tothe
Connection Manual (Hardware).

Motherboard
(Main CPU board)
Sub-CPU board

JA41[ — | JATB

JA7A

PSM (first)

PSM (second)
JA7B
[]JA7A
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[Diagram of connection
of three or four
amplifiers per path]

Motherboard
(Main CPU board)
Sub—-CPU board

JA41

Connector panel

T

JATA-1

JATA-2

2

PSM (first)

JATB
JATA

—

PSM (second)

JA7B

JATA

PSM (third)

JATB

JATA

A A

PSM (fourth)

JATB
JATA

e States of the spindle

amplifiers

Check that the cables are connected as shown in the figure above. Check
that JA7Bs and JA7As are connected correctly.

Check that the cables are latched firmly and are not loose.

Refer to the Connection Manual (Hardware) to check that the cables are

connected correctly.

Thisaarmisissued if the CNC isturned on when the LED of a spindle
amplifier indicates a number other than “24”.
On the spindle amplifier, remove the cause of the darm. Turn off the
spindle amplifier and the CNC, then turn on the system again.
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® Details of the alarm

#7

If thisalarm isissued, its details can be checked with diagnosis number
400.
#6 #5 #4 #3 #2 #1 #0

DGN | 0409 | |

| | | |SPE|82E| SlE|SHE|

SPE:

S2E:

SIE:

SHE:

0: In spindle seria control, the serial spindle parameters satisfy the
spindle amplifier startup conditions.

1: Inspindle serial control, the seria spindle parameters do not satisfy
the spindle amplifier startup conditions.

0: Inthe startup of spindle serial control, spindle 2 is normal.

1: Inthestartup of spindle seria control, afault was detected on spindle
2.

0: Inthe startup of spindle serial control, spindle 1 is normal.

1: Inthestartup of spindle seria control, afault was detected on spindle
1

0: The serial communication control circuit on the CNC is normal.

1: Afault wasdetectedintheserial communication control circuit onthe
CNC.

1) If SPEissetto“1”
Re—check the serial spindle parameters with numbers 4000 to 4999.

2) If S2E issetto“1”
Because a fault was detected on spindle 2, check its connection and
parameter settings. Thisalarmisissued if the parameter settings are
such that spindle 2 is used although only spindle 1 is used.

3) If SIEissetto“1”
Because a fault was detected on spindle 1, check its connection and
parameter settings.

If any of the above actions does not solve the problem, the motherboard
(main CPU board), servo CPU board, or spindle amplifier may be
defective.

4) If SHE issetto “1”
Replace the motherboard (main CPU board) or sub—CPU board.
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9.22
ALARM 5134
(FSSB: OPEN

READY TIME OUT)

ALARM 5135 (FSSB:
ERROR MODE)

ALARM 5137 (FSSB:
CONFIGURATION
ERROR)

ALARM 5197 (FSSB:
OPEN TIME OUT)

ALARM 5198 (FSSB:
ID DATA NOT READ)

Causes and actions

® Processing of the FSSB
at power on

These alarms are issued if any of the axis control cards and the slaves
(such as servo amplifiers) and optical cables connected to the FSSB is
defective.

No. Message Description
5134 FSSB: OPEN READY TIME | The FSSB did not become ready to
ouT openduringinitialization.
5135 FSSB: ERROR MODE The FSSB entered an error mode.
5137 FSSB: CONFIGURATION The FSSB detected a configuration er-
ERROR ror.
5197 FSSB: OPEN TIME OUT The FSSB did not open when the CNC
had allowed the FSSB to open.
5198 FSSB: ID DATA NOT READ | The initial ID information for the amplifi-
er cannot be read because of a failure
inthe temporary assignment.

The processing of the FSSB at power on is as described below:

The CNC initializes the FSSB and the servo.

The servo returns the first ready signal.

Thefirst ITP interrupt is generated.

The CNC waits for the FSSB to become ready to open.

The CNC checks that the FSSB did not detect a configuration error.
The CNC alows the FSSB to open.

The CNC checks that the FSSB has opened.

The servo returns the second ready signal.

Normal operation

©O© 00 N O ol WN P

— 624 —



B—63005EN/02

9.TROUBLESHOOTING

® Checking the parameter
settings

® Power supplies of the
servo amplifiers

® Replacing the axis
control cards, optical
cables, and servo
amplifiers

If the FSSB does not become ready to open in 4, alarm 5134 is issued.
If an error is detected in 5, alarm 5137 isissued.

If the FSSB does not open within a fixed period of time, alarm 5197 is
issued.

If theready signal isnot returned within afixed period of time, alarm 5198
is issued.

Check that the FSSB-related parameters are set correctly.

Check the power supplies of the servo amplifiers connected to the FSSB.

Replace the axis control cards on the CNC.
Replace the optical cables and servo amplifiers connected to the FSSB,
one at atime, to identify the defective item.
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® Installation positions of
the axis control cards

[For the LCD—mounted
type]

Axis control card

Motherboard

0 N o

Sub—-CPU board

. |

Axis control card

Loader control board
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[For the stand—-alone

type]

Main CPU board

Sub—-CPU board
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9.23

ALARM 5136

(FSSB: NUMBER OF
AMPS IS SMALL)

Causes and actions The number of servo amplifiers recognized by the FSSB isinsufficient,
compared with the number of controlled axes.
® FSSB setting screen If thisalarm isissued, display the amplifier setting screen from the FSSB
setting screen. Only the servo amplifiers recognized on the FSSB are
displayed.
® Optical cable or servo Theoptical cablethat connectstogether thelast recognized amplifier and
amplifier the next one may be defective.

Or, either of theamplifiers connected together with that optical cable may
be defective. Check the power supplies of the amplifiers.

® Power fault of a servo Thisaarm may beissued if a power fault occursin aservo amplifier. A
amplifier power fault occurs if the amplifier control power supply voltage drops,
if the +5 V conductor of the pulse coder cable is ground, or for other
reasons.
® Axis control cards The axis control cards installed on the CNC may be defective.
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® Installation positions of
the axis control cards

[For the LCD—mounted

type]

—

Axis control card

Motherboard

L

Axis control card

&

Sub—-CPU board

. |

Loader control board
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[For the LCD—mounted

type]

Main CPU board

Sub—-CPU board
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9.24
ALARM 900
(ROM PARITY)

Causes and actions

® Rewriting the software
component

® Replacing the FROM
module

® Replacing the main CPU
board

® Installation position of
the FROM module

[For the LCD—mounted
type]

A ROM parity error occurred.

The software including the CNC system software, servo software, PMC
management software, and PMC Ladder isstored in the flash memory on
the FROM module. It starts execution after being loaded into the RAM
of the DRAM module 