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Warnings, Cautions, and Notes

as Used in this Publication

Warning

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

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

Caution

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

Note

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

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

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

Description of
this manual

PREFACE

1.CRT/MDI display and operation

This chapter covers those items, displayed on the CRT, that are related to
maintenance. A list of all supported operations is also provided at the end
of this chapter.

2.Hardware

This chapter covers hardware—related items, including the hardware
configuration, connection, and NC status indicated on printed circuit
boards. Alist of all units is also provided as well as an explanation of how
to replace each unit.

3.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.

4 Interface between the NC and PMC

This chapter describes the PMC specifications, the system configuration,
and the signals used by the PMC.

5.Digital servo

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

6.and 7. AC spindles

These chapters describe the spindle amplifier checkpoints, as well as the
spindle tuning screen.

8.Trouble shooting

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

9.and 10. Spindle trouble shooting

These chapters explain the alarms related to spindles, as well as the
corresponding countermeasures to be applied.

APPENDIX

The appendix consists of a list of all alarms, as well as a list of
maintenance parts. The 1/0O Unit-MODEL A is also described.

This manual does not provide a parameter list. If necessary, refer to the
separate PARAMETER DESCRIPTIONS (B—61810E) .

This manual describes all optional functions. Refer to the manual
provided by the machine tool builder for details of any options with which
the installed machine tool is provided.
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Applicable models

Related manuals

This manual can be used with the following models. The abbreviated
names may be used.

Pruduct name Abbreviation

FANUC Series 16-TB 16-TB T series or

T series (two—path
FANUC Series 160-TB 160-TB control)*1
FANUC Series 16—MB 16-MB M series or M se-

ries (two—path

FANUC Series 160—-MB 160-MB control)*1
FANUC Series 18-TB 18-TB T series or

T series (two—path
FANUC Series 180-TB 180-TB control)*1
FANUC Series 18-MB 18-MB

M series

FANUC Series 180-MB 180-MB

Note
Some function described in this manual may not be applied
to some products.
For details, refer to the DESCRIPTIONS manual
(B—62442E)

The table below lists manuals related to MODEL B of Series 16, Series
18, Series 160 and Series 180.
In the table, this manual is marked with an asterisk(*).

Table 1 Manuals Related

Manual name Specification
number
DESCRIPTIONS B-62442E
CONNECTION MANUAL (HARDWARE) B—62443E
CONNECTION MANUAL (FUNCTION) B-62443E-1
OPERATOR’S MANUAL FOR LATHE B—62444E
OPERATOR’S MANUAL FOR MACHINING B-62454E
MAINTENANCE MANUAL B—62445E *
PARAMETER MANUAL B-62450E

PROGRAMMING MANUAL (Macro Compiler / Macro Execu- | B—-61803E-1
ter)

FAPT MACRO COMPILER PROGRAMMING MANUAL B-66102E
FANUC Super CAP T OPERATOR’S MANUAL B-62444E-1
FANUC Super CAP M OPERATOR’S MANUAL B-62154E

FANUC Super CAP M PROGRAMMING MANUAL B—62153E
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Table 1 Manuals Related

Manual name Specification
number
CONVERSATIONAL AUTOMATIC PROGRAMMING FUNC- | B-61804E-1
TION | FOR LATHE (Series 18-TB) OPERATOR’S MANUAL
CONVERSATIONAL AUTOMATIC PROGRAMMING FUNC- | B-61804E-2
TION Il FOR LATHE (Series 15-MODEL B, Series—16 CAP II)
OPERATOR’S MANUAL

For specifications and maintenance of FANUC CONTROL MOT®OR

series, refer to the following manuals :

Document name Document Major contents Major usage
number

® Specification
FANUC AC SERVO MOTOR a series | oo, | ® Characteristics
DESCRIPTIONS ® External dimensions

e Connections e Selection of motor

o Specifica’[ion [ J Connection Of motor
FANUC AC SPINDLE MOTOR a series | oo, | ® Characteristics
DESCRIPTIONS ® External dimensions

e Connections

® Specifications and

functions e Selection of
FANUC CONTROL MOTOR AMPLIFIER | o cicoc |® Installation amplifier
a series  DESCRIPTIONS ® External dimensions and | ® Connection of
maintenance area amplifier
e Connections
® Start up the system

® Start up procedure (Hardware)
FANUC CONTROL MOTOR a series . .
MAINTENANCE MANUAL B-65165E |e Troubleshooting ® Troubleshooting

® Maintenance of motor ® Maintenance of

motor

® |nitial setting

FANUC AC SERVO MOTOR a series .
B-65150E | e Setting parameters

PARAMETER MANUAL ap e Start up the system

® Description of parameters (Software)

e |nitial setting ® Turning the system

i . Parameters

FANUC AC SPINDLE MOTOR a series | g sciaoe | o Setting parameters ( )

PARAMETER MANUAL

® Description of parameters
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B-62445E/03 1. DISPLAY AND OPERATION OF CRT/MDI

DISPLAY AND OPERATION OF CRT/MDI

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

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

POWERISTURNEDON ..................... 22
1.3 SYSTEM CONFIGURATION SCREEN ......... 24
1.4 ALARMHISTORY SCREEN .................. 27
1.5 EXTERNAL OPERATOR MESSAGES

RECORD ... 28
1.6 OPERATION HISTORY ...................... 30
1.7 HELPFUNCTION ....... ... 51
1.8 DISPLAYING DIAGNOSTIC PAGE ............ 54
1.9 NCSTATE DISPLAY ... ... 68
1.10 WAVE FORM DIAGNOSTIC FUNCTION ....... 69
1.11 OPERATING MONITOR .......... ... ... ..... 80
1.12 LIST OF OPERATIONS ...................... 82
1.13 WARNING SCREEN DISPLAYED WHEN

AN OPTION IS CHANGED ................... 86

1.14 WARNING SCREEN DISPLAYED
WHEN SYSTEM SOFTWARE IS REPLACED
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1. DISPLAY AND OPERATION OF CRT/MDI B-62445E/03

1.1 Operations and soft key display staturs for each function key are described
FUNCTION KEYS below:

AND SOFT KEYS

1.1.1 To display a more detailed screen, press a function key followed by a soft
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 R
display or 8.4/9.5'/LCD is used.
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1. DISPLAY AND OPERATION OF CRT/MDI

POSITION SCREEN
[

1 Soft key transition triggered by the function key

POS

POS
—
—‘ Absolute coordinate display ‘
— [ABS] — [(OPRT)] [PTSPRE] — [EXEC]
—I:[RUNPRE] — [EXEC]
— | Relative coordinate display ‘
——+ [REL] — [(OPRT)] Axis or numeral) —— [PRESET]
ORIGIN] [ALLEXE]
—I:[Axis name] —— [EXEC]
[PTSPRE] — [EXEC]
[RUNPRE] — [EXEC]
—1| Current position display ‘
——+ [ALL] — [(OPRT)] Axis or numeral) —— [PRESET]
ORIGIN] [ALLEXE]
—I:[Axis name] —— [EXEC]
[PTSPRE] — [EXEC]
[RUNPRE] — [EXEC]
1| Handle interruption ‘
— [HNDL] — [(OPRT)] [PTSPRE] —— [EXEC]
—I:[RUNPRE] —— [EXEC]
=3
‘ Monitor screen ‘
[MONI] — [(OPRT)] [PTSPRE] —— [EXEC]
—I:[RUNPRE] —— [EXEC]
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in the MEM mode

PROGRAM SCREEN 1 Soft key transition triggered by the function key
[

1/2
PROG
—
— ‘ Program display screen
— [PRGRM] —— [(OPRT)] —— [BG-EDT] == See”When the soft key [BG—EDT] is pressed”
— [O number] —— [O SRH]
(1) — [N number] —— [N SRH]
L [REWIND]
(=]
[— [P TYPE]
— [Q TYPE]
C3N
[F SRH] [CAN]
—[ [EXEC]
— ‘ Program check display screen ‘
—-— [CHECK] —[ [ABS] :|— [(OPRT)] —— [BG-EDT] == See”When the soft key [BG—EDT] is pressed”
[REL] — [O number] —— [O SRH]
— [N number] —— [N SRH]
L [REWIND]
(=]
[— [P TYPE]
— [Q TYPE]
C3I
[F SRH] [CAN]
—[ [EXEC]
— ‘ 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”
(>
‘ 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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2/2

@

[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]

(Schedule data) —— [INPUT]
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PROGRAM SCREEN Soft key transition triggered by the function key
1 in the EDIT mode

[

1/2
PROG
—_

— ‘ Program display

— [PRGRM] — [(OPRT)] —— [BG-EDT] —> See”When the soft key [BG—EDT] is pressed”
— (O number) —— [O SRH]
— (Address) —— [SRH!]
— (Address) —— [SRH1]
I — [REWIND]

=3

L [F SRH] —[[CAN]

(N number) — [EXEC]
— [READ] [CHAIN]  (The cursor moves to the end of a program.)
[STOP]
—E[CAN]
(O number) —— [EXEC]
— [PUNCH] [STOP]
—E[CAN]
(O number) —— [EXEC]
— [DELETE] [CAN]
—[meer) — [EXEC]
L [EX-EDT] —— [COPY] —— [CRSR-] — (O number) — [EXEC]
I [-CRSR] —|
— [-BTTM] —
— [ALL]
— [MOVE] —— [CRSRO — (O number) — [EXEC]
— [-CRSR] —
— [-BTTM] —
— [ALL]
— [MERGE] [- CRSR] (O number) — [EXEC]
—[ [-BTTM™M] :l_
L [CHANGE] —— (Address) — [BEFORE] —|

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

(1)(Continued on the next page)




B—62445E/03

1. DISPLAY AND OPERATION OF CRT/MDI

@

L [LIB]

2/2

Program directory display

— [(OPRT)] —— [BG-EDT] —- See’When

— (O number) —— [O SRH]

(=)

the soft key [BG—EDT] is pressed”
= Return to the program

— [READ] [CHAIN]
[STOP]
[CAN]
(O number) —— [EXEC]
'— [PUNCH] [STOP]
—E [CAN]
(O number) —— [EXEC]
— ‘ Graphic Conversational Programming (T series) ‘
-+ [C.A.P] [PRGRM] => Return to the program
—E [G.MENU]
(G number) —— [BLOCK] —— (Data) [LINE]
When a G number is omitted, [CHAMF]
the standard screen appears. [CNR.R]
[INPUT]

-1 [C.AP]

Graphic Conversational Programming (M series)

[PRGRM]

[G.MENU]
(G number)
When a G number is omitted, the standard

[(OPRT)] —— [INPUT]

=

Return to the program

— [BLOCK] — (Data) — [INPUT] —

screen appears.

(>

‘ Floppy directory display

L

[FLOPPY] [PRGRM]

[DIR] — [(OPRT)]

— [F SRH]

| [READ]

L [PUNCH]

L [DELETE]

=> Return to the program

(Numeral)
[caN]
[EXEC]
(Numeral)
(Numeral)
[STOP]
[CAN]
[EXEC]
(Numeral)
(Numeral)
[STOP]
[CAN]
[EXEC]
(Numeral)
[CAN]
[EXEC]

[F SET]

[F SET]
[0 SET]

[F SET]
[0 SET]

[F SET]




1. DISPLAY AND OPERATION OF CRT/MDI B-62445E/03

in the MDI mode

PROGRAM SCREEN 1 Soft key transition triggered by the function key
[

PROG
—
— ‘ Program display ‘
— [PRGRM] — [(OPRT)] —— [BG-EDT] —> See”When the soft key [BG—EDT] is pressed”
—‘ Program input screen ‘
—r [MDI] [(OPRT)] [BG-EDT] == See”When the soft key [BG—EDT] is pressed”
[START] [CAN]
—E [EXEC]
(Address) ——[SRH!]
(Address) ——[SRH1]
[REWIND]
— ‘ Current block display screen ‘
— [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”




B-62445E/03 1. DISPLAY AND OPERATION OF CRT/MDI

in the HNDL, JOG, or REF mode

PROGRAM SCREEN 1 Soft key transition triggered by the function key
[

PROG

— ‘ Program display ‘

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

— ‘ 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 TJOG or THDL mode

PROGRAM SCREEN 1 Soft key transition triggered by the function key
i

PROG
—
—‘ Program display ‘
— [PRGRM] — [(OPRT)] —— [BG-EDT] =—> See "When the soft key [BG—EDT] is pressed”
—‘ Program input screen ‘
— [MDI] [(OPRT)] [BG-EDT] —= See "When the soft key [BG—EDT] is pressed”
(O number) —— [OSRH] == Return to the program
(Address) —— [SRH!]
(Address) —— [SRH1]
[REWIND]
—{| Program directory display ‘
—r [LIB] — [(OPRT)] —E [BG-EDT] —=> See "When the soft key [BG—EDT] is pressed”
(O number) —— [O SRH] === Return to the 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
—_

— ‘ Program display

— [PRGRM] — [(OPRT)] —— [BG-END]
— (O number) —— [O SRH]
— (Address) —— [SRH!]
— (Address) —— [SRH1]
— [REWIND]

=3

L [F SRH] T [CAN]

(N number) —— [EXEC]
— [READ] [CHAIN] (The cursor moves to the end of a program.)
[STOP]
—E [CAN]
(O number) —— [EXEC]
— [PUNCH] [STOP]
—E [CAN]
(O number) —— [EXEC]
— [DELETE] [CAN]
T (N number) —— [EXEC]
L [EX-EDT] —— [COPY] —— [CRSR-] —— (O number) — [EXEC]
— [-CRSR] —
— [-BTTM] —
— [ALL]
— [MOVE] —— [CRSR—-] —— (O number) — [EXEC]
— [-CRSR] —
— [-BTTM] —
— [ALL]
— [MERGE] [- CRSR] (O number) — [EXEC]
—[ [-BTTM™M] :l_
L [CHANGE] —— (Address) — [BEFORE] —|

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

(1)(Continued on the next page)
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@

— | Program directory display ‘

L+ [LIB] — [(OPRT)] —— [BG-EDT]

(=]

L [READ] [CHAIN]
[STOP]
[CAN]

L [PUNCH] [STOP]
—E [CAN]

— (O number) —— [O SRH] == Return to the program

(O number) —— [EXEC]

(O number) —— [EXEC]

— ‘ Graphic Conversational Programming ‘

—-+ [C.AP] [PRGRM] == Return to the program
—E [G.MENU]

When a G number is omitted, the standard
screen appears.

(G number) — [BLOCK] —— (Data) [LINE]
—E [CHAMF]

[CNR.R]
[INPUT]

==

o ‘ Floppy directory display

L [FLOPPY] —E[PRGRM] —= Return to the program

[DIR] — [(OPRT)] —— [FSRH] —/

| [READ] —

L [PUNCH] ——

L [DELETE] ——

(Numeral) — [F SET]
[CAN]

[EXEC]

(Numeral) — [F SET]
(Numeral) — [O SET]
[STOP]

[CAN]

[EXEC]

(Numeral) — [F SET]
(Numeral) — [O SET]
[STOP]

[CAN]

[EXEC]

(Numeral) — [F SET]
[cAN]

[EXEC]

2/2
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OFFSET/SETTING SCREEN (T series)

function key
[ SETTING|

1 Soft key transition triggered by the

B 1/2
OFFSET
SETTING
‘ Tool offset screen
— [OFFSET] [WEAR] [(OPRT)] —— (Number) — [NO SRH]
—[ [GEOM] :|_ — (Axis name and numeral) — [MEASUR]
— (Axis name) — [INP.C.]
— (Numeral) — [+INPUT]
— (Numeral) — [INPUT]
= o
— [CLEAR] [ALL]
—E [WEAR]
[GEOM]
— [READ] [CAN]
—[ [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
— [WORK] — [(OPRT)] (Number) —— [NO SRH]
(Axis name and numeral) — [MEASUR]
(Numeral) —— [+INPUT]
(Numeral) —— [INPUT]
=3
‘ Macro variables display screen
— [MACRO] — [(OPRT)] (Number) —— [NO SRH]
(Axis name) — [INP.C.]
(Numeral) —— [INPUT]
[PUNCH] [CAN]
—[ [EXEC]

(1)(Continued on the next page)
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@

] ‘ Menu programming screen ‘

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

— ‘ Software operator’s panel screen ‘

—t [OPR]

— ‘ Tool life management setting screen ‘

—+ [TOOLLF] — [(OPRT)] (Number) —— [NO SRH]
[CLEAR] [CAN]
—E —E [EXEC]
(Numeral) —— [INPUT]
=3
— ‘ Y axis tool offset screen
— [OFST.2] —[ [WEAR] [(OPRT)] —— (Number) — [NO SRH]
[GEOM] :|_ — (Axis name and numeral) — [MEASUR]
— (Axis name) — [INP.C.]
— (Numeral) — [+INPUT]
— (Numeral) — [INPUT]
(=]
— [CLEAR] [ALL]
—E [WEAR]
[GEOM]
— [READ] [CAN]
—E [EXEC]
— [PUNCH] [CAN]
—E [EXEC]
—1| Workpiece shift screen ‘
L [WK.SHFT] —— [(OPRT)] (Numeral) — [+INPUT]
—[ (Numeral) — [INPUT]

2/2
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OFFSET/SETTING SCREEN (M series)

]

[

Soft key transition triggered by the
function key

OFFSET

SETTING

Tool offset screen

—+ [OFFSET] — [(OPRT)] (Number) — [NO SRH]
(Axis name) — [INP.C.]
(Numeral) — [+INPUT]
(Numeral) — [INPUT]
—1| 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]
—E (Numeral) — [+INPUT]
(Numeral) — [INPUT]

[>]

‘ Macro variables display screen

—+ [MACRO] —— [(OPRT)] (Number) —— [NO SRH]
(Axis name) — [INP.C.]
(Numeral) —— [INPUT]
[PUNCH]
—‘ Menu programming screen ‘
— [MENU] —— [(OPRT)] — (Number) —— [SELECT]
—‘ Software operator’s panel screen ‘
— [OPR]
— ‘ Tool life management setting screen ‘
L—- [TOOLLF] — [(OPRT)] (Number) —— [NO SRH]
[CLEAR] [CAN]
—E —[ [EXEC]
(Numeral) —— [INPUT]

15 —
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SYSTEM SCREEN

[

1 Soft key transition triggered by the function key

SYSTEM

1/3
SYSTEM
—{| Parameter screen
| [PARAM] —— [(OPRT)] —— (Number) —— [NO SRH]
L [ON:1]
L [OFF:0]
— (Numeral) —— [+INPUT]
— (Numeral) —— [INPUT]
=3
| [READ] [CAN]
T [EXEC]
— [PUNCH] T [CAN] 7o enter a file number: Press , enter a file
[EXEC]  number, then press on the PRGRM screen
—‘ Diagnosis screen ‘
|| [DGNOS] —— [(OPRT)] —— (Number) ——[NO SRH]
—‘ PMC screen ‘
L | [PMC] —— [PMCLAD] —— [SEARCH] [TOP]
[BOTTOM]
[SRCH]
[W-SRCH]
[N-SRCH]
[F~SRCH]
| [ADRESS)[SYMBOL]
| [TRIGER] —— [TRGON]
L [TRGOFF]
L [START]

1)

2)

(
(Continued on the next page)

=3

L [DUMP]

| [DPARAJ/[NDPARA]
L [TRGSRC]

L [INIT]

L [WINDOW] —— [DIVIDE]

I [CANCEL]

> | [DELETE]
L [SELECT]
L [WIDTH]

(©)

[SEARCH]

[BYTE]
[WORD]
[D.WORD]
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2/3

@ () (3)
L [DUMP] [SEARCH]
[BYTE]
[WORD]
[D.WORD]
L [DRARAJ/[NDPARA]
L [PMCDGN] —— [TITLE]
L [STATUS] — [SEARCH]
L [ALARM]
- [TRACE] [T.DISP)/[TRCPRM]
T [EXEC]
(= [M.SRCH] [SEARCH]
T [INPUT]
L [ANALYS] [SCOPE] [SGNPRM]
With [DELETE] [START]/[STOP]
Er':’l'f‘RC < [INIT] [T-SRCH]
[ADRESS)/[SYMBOL]
[EXCHG] -[[SELECT] — [TO] — [EXEC]
[CANCEL]
L [ADRESS]/[SYMBOL]
L [PMCPRM] —— [TIMER]
L [COUNTR]
| [KEEPRL]
L [DATA] [G.DATA] [C.DATA]
[G.CONT] —E[G—SRCH]
[NO.SRH] [SEARCH]
[INIT]
(>] L [SETTING] —[[YES]/[MANUAL]/[ROM]
[ (sTopyRUN] [NOJ/[AUTOJ/[RAM]
o) — [EXEC]
| [CANCEL]
— (No.)
=
| [SPEED] [INPUT]
—[[INIT]
L [MDIJ[ROM]

‘ System configuration screen
~J;YSTEM]

l%%
4

(Continued on the next page)
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) 3/3
—{| Pitch error compensation screen
— [PITCH] — [(OPRT)] — (No.) —— [NO SRH]
— [ON:1]
— [OFF:0]
— (Numeral) —— [+INPUT]
— (Numeral) —— [INPUT]
=3
| [READ] [CAN]
—[ [EXEC]
— [PUNCH]—[ [CAN] 15 enter a file number: Press , enter a file
[EXEC]  nymber, then et
, press . on the PRGRM screen
—1| Servo parameter screen ‘
-  [SV.PRM] [SV.SET] [ON:1]
[SV.TUN] :|_ [(GPRT)] E [OFF:0]
(Numeral) —{INPUT]
[TRACE]
[SV.TRC] — [(OPRT)] - [TRNSF]
—‘ Spindle parameter screen ‘
—  [SP.PRM] [SP.SET] [ON:1]
—E [SP.TUN] :|_ [(GPRT)] E [OFF:0]
[SP.MON] [INPUT]

=

‘ Waveform diagnosis screen

[W.PRM]

L [W.DGNS] T
[W.GRPH]

[STSRT]
[TIME ]
[~ TIME]
[H-DOBL]
[H-HALF]

[STSRT]
[CH-11]
[CH-11]
[V-DOBL]
[V—HALF]

[STSRT]
[CH-21]
[CH-21]
[V-DOBL]
[V—HALF]

18 —
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MESSAGE SCREEN 1 Soft key transition triggered by the function key
[

MESSAGE

o ‘ Alarm display screen ‘

L+ [ALARM]

— ‘ Message display screen ‘

L [MSG]

— ‘ Alarm history screen ‘

L | [HISTRY] — [(OPRT)] — [CLEAR]

HELP SCREEN 1 Soft key transition triggered by the function key
;

HELP

o ‘ Alarm detail screen ‘

L~ [LALAM] —— [(OPRT)] —— [SELECT]

— ‘ Operation method screen ‘

L - [20PR] —— [(OPRT)] —— [SELECT]

— ‘ Parameter table screen ‘

L [3PARA]
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GRAPHIC SCREEN (T series)

[

W Soft key transition triggered by the function key

GRAPH

Tool path graphics

Mode 0

GRAPH

—‘ Tool path graphics
— [G.PRM] — [(OPRT)] —— [NORMAL]
— [GRAPH] — [(OPRT)] [HEAD]
[ERASE]
[PROCES]
[EXEC]
[STOP]
— [ZOOM] —— [(OPRT)] [ACT]
—[ [HI/LO]

A.ST/Path graphics

Mode 1to 3

GRAPH

—‘ A.ST/Path graphics ‘

L+ [G.PRM] —— [(OPRT)] T
L+ [APRM] — [(OPRT)] T
L [GRAPH] — [(OPRT)] ——

—- [ZOOM] —— [(OPRT)] —|:

[NORMAL]
[ENTRY]

[NORMAL]
[ENTRY]

[HEAD]
[ERASE]
[PROCES]
[EXEC]
[STOP]

=3

[SIDE]
[FRONT]
[OPEN]

[EXEC]

[HI/LO]

20 —
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GRAPHIC SCREEN (M series) W Soft key transition triggered by the function key

[

Tool path graphics
GRAPH

—‘ Tool path graphics
— [PARAM]
— [EXEC] —— [(OPRT)] — [AUTO]
— [STSRT]
— [STOP]
— [REWIND]
— [CLEAR]
—-— [ZOOM] —— [(OPRT)] —— [EXEC]
— []
L | — [~]
[POS] O
— [1]
Solid graphics
GRAPH
o |
—+ [PARAM]
—r [BLANK] —— [(OPRT)] —— [ANEW]
— [+ROT]
— [-ROT]
— [+TILT]
L— [-TILT]
—- [EXEC] — [(OPRT)] —— [A.ST]]
— [F.ST]
— [STOP]
— [REWIND]
—- [REVIEW] —— [(OPRT)] —— [ANEW]
— [+ROT]
— [-ROT]
— [+TILT]
|>:] L e
—+ [PARAM]
— [3-PLN] —— [(OPRT)] (O]
[]
[-]
(1]
[+]
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1.2
SCREEN DISPLAYED
IMMEDIATELY AFTER
POWER IS TURNED
ON

1.2.1

Slot Status Display Types of PCBs mounted on the slots are displayed.

If a hardware trouble or an incorrect mounting is found, this screen is
displayed.

® Sjot state screen

SLOT CONFIGURATION DISPLAY

0: 003E4000 0:
1: 30464202 1
2: 00504303 2:
3: 3:
4. 4.
5: 5:

»
>

J

L L Physical slot number (2ndary side)

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

*1) Module ID of PCB
xxO O O OAA

i Internal slot number
Module function (software ID)

Type of PCB (module ID)

® Module ID 90 : Series 16 main CPU (For 4—axis) 9C : Series16 option 2
B2 : Series 16 main CPU (For 4—axis) B7 : Seriesl6 option 2
A7 : Series 16 main CPU (For 6-axis) BO : Series16/18 option 2
AD: Series 18 main CPU (For 4—axis)

AE : Series 18 main CPU (For 6-axis)

3F : Remote buffer DNC1

90 : PMC-RC

46 : 1/O card (Sink type)

5F : 1/O card (Source type)

A8 : 1/O card with power supply (Sink type)
B1 : 1/O card with power supply (Source type)

6D : CAP-II
45 : Graphic (CAP-II)
9A : Graphic
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e Software ID

40 :

41
42

4E :
45

50
46

Main CPU 49 : CAPII
. Option 3 board 4A . Remote buffer
: Built—inl/O card 43 : Sub CPU
4F

Graphic

: Additional 4—axis control (FS16 option 2)
: Graphic (CAP II)

1.2.2
Setting Module Screen

BOAl—Ol <«——| CNCcontrol
software
SERVO : 9060-01 <«—— Digital servo
SUB ' XXXX—XX ROM
OMM : yyyy—yy D! Sub CPU
PMC : zzz7-77 ~<~—| | (Remote buffer)
- Order made

macro/macro

compiler

— PMC

1.2.3
Configuration Display
of Software

D

BOA1-01

SERVO : 906001 <—

SUB : XXXX—XX <—L

| CNC control
software

- Digital servo
ROM

- Sub CPU
(Remote buffer)

OMM : yyyy-yy
PMC : zzzz-zz <-——

- Order made
macro/macro
compiler

— PMC
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1.3 After the system has been installed correctly, you can find the PCBs
SYSTEM installed and the softwares integrated on the system configuration screen.
CONFIGURATION
SCREEN
1-_3-1 (1)Pres key.
Display Method _ _ _
(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 pag.
1.3.2

Configuration of PCBs

® Screen
Software series of mod-
ule with CPU
SYSTEM CONFIG (SLOT) PAGEO1
A
SLOT MODULE ID SERIES VERSION
00 0090 :40 BOAl1l 0006 ~——— Software version
0D 009A : 45 600E 0003 OCanCJOdUIe with

02 013F:4A B401 0001
03 019D : 41 4068 0001
A A

Software ID (type)

- J

Module ID
Slot No.
(80~ 8F is 2nd side)
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e Module ID

e Software ID

90 :
B2 :
A7 .
AD:
AE:
3F :
90 :
. 1/0 card (Sink type)

: 1/0 card (Source type)

46
5F

A8 .
Bl :
6D :
45 .
. Graphic

9A

40 :
: Option 3 board 4A : Remote buffer
: Built—in /O card 43 : Sub CPU

4E :
45

41
42

50
46

Series 16 main CPU (For 4—axis) 9C : Series16 option 2
Series 16 main CPU (For 4-axis) B7 : Series16 option 2
Series 16 main CPU (For 6—axis) BO : Series16/18 option 2
Series 18 main CPU (For 4-axis)

Series 18 main CPU (For 6-axis)

Remote buffer DNC1

PMC-RC

I/O card with power supply (Sink type)
I/0 card with power supply (Source type)
CAP-II

Graphic (CAP-II)

Main CPU 49 : CAP I

MAP 4F .
Graphic

. Additional 4—axis control (FS16 option 2)
. Graphic (CAP-II)
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1.3.3
H i Kind of software
Software Configuration e
Screen
SYSTEM CONFIG(SOFTWARE)
Y Y
SYSTEM BD11 0001 =< Software version
FC1A FC2A F81A F82A
-<«— Software
FA1A F42A FO1A FO2A configuration
SERVO 9050 0001
PMC 4062 0001
LADDER FS16 0001 < Character written on
MACRO BBBB bbbb - PMC title screen
Character written
on macro compiler
and on CAP.
1.34 Configuration of the modules displayed on PCB.
Module Configuration )
Screen -~ ~
SYSTEM|CONFIG(MODULE)
\
SLOT 00 MAIN CPUBOARD = @
FLASH ROM MODULE . 6MB
DRAM MODULE : 6MB
ADDITIONAL SRAM T
PMC MODULE : PMP+SLC
CRTC MODULE :9"CRT

SERVO 1/2 AXIS MODULE : MOUNTED <-— (4)
SERVO 3/4 AXIS MODULE : __

SERIAL SPINDLE LSI : MOUNTED

ANALOG SPINDLE LSI

T (©)

EDIT e sk ke 16:53:44
[ PARMA ][ DGNOS ][ PMC [ SYSTEM][ ]

J

Contents of display

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

(2) Type of PCB mounted
(3) Type of mounted module or hardware
(4) Mounted or not, or type of module

Pressing the PAGE key displays the system configuration screen of
other PCBs.

*Refer to "Construction of Control Unit PCB” for correspondence
with each module and display.
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1.4
ALARM HISTORY
SCREEN

1.4.1
General

1.4.2
Screen Display

1.4.3
Clearing Alarm History

1.4.4
Alarm Display

#7

Alarms generated in the NC are recorded. The latest 25 alarms generated
are recorded. The 26th and former alarms are deleted.

(1) Pres key .

(2) Press soft kefHISTRY] and an alarm history screen is displayed.
(3) Other pages are displayed or key.

ALARM HISTORY

01234 N12345

91/04/18 20:56:26
506 OVERTRAVEL :
91/04/18 19:58:11
000 TURN OFF POWER
91/04/18 19:52:45
000 TURN OFF POWER
91/04/18 19:48:43

+X

300 APC ALARM : X-AXIS ZERO RETURN REQUEST
91/04/18 18:10:10
507 OVERTRAVEL : +B

[ALARM [[MSG J[HISTRY ] ][ (OPE)]

(1) Press soft kel OPE)].
(2) Press soft kef(CLEAR] , then the alarm history is cleared.

When an external alarm (No. 1000 to 1999) or a macro 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 | |

| | | | Eas | | | |

[Data type] Bit
#3 (EAH) The alarm 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.

27 —
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1.5

EXTERNAL 'rl'ehclzr;unctlon enables the saving of external operator messages as a
OPERATOR The record can be viewed on the external operator message history screen.
MESSAGES

RECORD

1.5.1 (1) Press th function key.

Screen Display
(2) Press the rightmost soft key [>>].
[ALARM] [MGS] [HISTRY] [ ][ (OPRT)]>>
:

(3) Press thMSGHIS] soft key.

(4) To display the previous or subsequent screen, preeor

key.
MESSAGE HISTORY 01234 N12345 - Date, time, and page
93/04/01 17:25:00 PAGE : 1 — Message No.
NO *kkk

Up to 255 characters

Display range
MEM STRT MTN FIN ALM 17:25:00
[ lIIMSGHIS]T 1T I |
g 4

1.5.2
Deletion of External (1) The recorded external operator message can be deleted by setting the
Operator Messages MMC bit (bit O of parameter 3113) to 1.
Record Pressing thCLEAR] soft key erases all the records of the external

operator message.

(2) The MS1 and MSO 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 external operator
message records retained up to that point are erased.
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1.5.3
Parameter

#7 #6 #5 #4 #3 #2 #1 #0
|3113 || MS1 ‘ MS0 ‘ ‘ ‘ ‘ ‘ ‘ MHC |

#0 (MHC) The records of an external operator message:

0 : Cannot be erased.
1: Can be erased.

MSO0,MS1 These bits set the number of characters to be retained in each record of an
external operator message, as well as the number of records, as shown in
the following table:

MS1 MSO0 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

*  An external operator message of up to 255 characters can be specified.
Combining the MS1 bit and MSO bit (bits 7 and 6 of parameter No.
3113) selects the number of records by limiting the number of
characters to be retained as the record of an external operator message.

#7 #6 #5 #4 #3 #2 #1 #0
EEN | [ [ ow | ]

#2 (OMH) The external operator message history screen is:
0 : Not displayed.
1. Displayed.

Note) After setting this parameter, briefly turn the power off, then on
again.

1.5.4 When the number of an external operator message is specified, 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.
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1.6 This function displays the key and signal operations performed by the NC
operator upon the occurrence of a fault or the output of an NC alarm,
OPERATIONHISTORY together with the corresponding NC alarms.
This function records the following data:
(1) MDI key operations performed by the NC operator
(2) Status changes (ON/OFF) of input and output signals (selected signals
only)
(3) Details of NC alarms

(4) Time stamp (date and time)

1.6.1
Parameter Setting

#7 #6 #5 #4 #3 #2 #1 #0
[ 3108 | [ ows | | [ oPH | | | | |

[Data type] Bit
#4 (OPH) The operation history screen is:
0 : Not displayed.
% 1: Displayed.
#7 (OHS) The operation history is:

0 : Sampled.
1: Not sampled.

#7 #6 #5 #4 #3 #2 #1 #0
[ 312 | | | [ oPH | | | | | |

[Data type] Bit
OPH The operation history function is:

0 : Disabled.
1: Enabled.
| 3122 | | Interval at which the clock time is recorded in the operation history

[Data type] Word
[Units of data] Minutes
[Valid data range] 0 to 1439

The clock time is recorded to the operation history at specified intervals.
If zero is set as the interval, ten minutes is assumed. The time is recorded
only when data is recorded within the corresponding interval.
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1.6.2
Screen Display

® Displaying the operation

history (1) Press th function key.

(2) Press the continue menu kéy . The[OPEHIS] [(OPRT)] soft key
are displayed.

(3) Press th¢OPEHIS] soft key twice. The operation history screen is

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

01 92/06/03 11 F0000.7 t 21 F0001.0 |
02 08:40:00 12 F0000.5 t 22 <POS>
0k <DELETE 13 F0001.0 t+ 23 <PROG>
04 F0000.6 *+ 14 F0000.5 | 24 <RESET>
05 MEM ik P/S0010 | 25 EDIT

06 G0009.0 t+ 16 IEANIEE 26 O

07 G0009.1 + 17 AREE 27 1

08 G0009.2 + 18 <PROG> 28 2

09 STt 19 <RESET> 29 3

10 ST 20 F0000.7 + 30 4

EDIT *kkk *kk *k%k 082052
[ TOP J[BOTTOM ] I ][PG.SRH]

_/

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

i [>]1][ PARAM ][DGNOS] [PMC][SYSTEM][(OPE)] [>]

{ push
[<] [W.DGNS] [ | ] [OPEHIS] [(OPE)] [P]
| push
[<] [oPEHIS] [SG-SEL] [ ]I 1 [(OPE)] [P]
| push
[<] [ TOP ] [BOTTOM][ 11 ] [PG.SRH][P]

(4) To display the next part of the operation history, press the page down
key. The next page is displayed.
To display the interface between two pages, press curs@)or

B. The screen is scrolled by one row. On a 14—inch CRT screen,

pressing the cursor key scrolls the screen by half a page.
These soft keys can also be used:

1 Pressing th§TOP] soft key displays the first page
(oldest data).

2 Pressing thBOTTOM] soft key displays the last page
(latest data).

3 Pressing th§PG.SRH] soft key displays a specified page.
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Example) By entering 50 then pressing [R6&.SRH] key, page 50 is
displayed.

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 , : , etc.

Address/numeric key: AtoZ,0t0 9, ; (EOB), +, —, (, etc.

Page/cursor ke, @ B

2
3
4 Soft key: [SF1], [SF2], etc.
5

Other key , , etc.
6 Key pressed at power—o

(2) Input and output signals

General signals are displayed in the following format:
G0000.71

L The t mark indicates that the signal is
turned on.

The | mark indicates that the signal is
turned off.

Indicates the bit.

Indicates the address.

Some signals are indicated by their symbol names.

SBK 1 (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 displavas

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 displaynad

RV1 RV2

0 0 R 100%

1 0 R  50%

0 1 R 25%

1 1 R FO0%

(3)NC alarms

NC alarms are displayed in reverse video.

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

For other types of alarms, only the alarm type is displayed. (No details
are displayed.)

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

Example) [P/S0050, SV_ALM, S_APC ALM

(4) Time stamp (date and time)
The following time data (date and time) is recorded:

1

2
3
4

Date and time of power—on
Date and time of power—off
Date and time when an NC alarm occurs

The clock time is recorded at predetermined intervals, together
with each new calendar day.
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® |nput signal or output
signal to be recorded in
the operation history

1) The power—on time is displayed as shown below:
92/01/20 ==== 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.
92/01/20  ==== 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 time is displayed in reverse

video. Set the interval in minutes in parameter No. 3122. If zero
is set, the time is stamped at ten—minute intervals.

09:15:30 ==== Hour:Minute:Second
Each new calendar day is displayed in reverse video.
92/01/20  ==== Year/Month/Day

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

(1)Press th function key.

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

(3) Press th@OPEHIS] soft key, then press thi8G—SEL] soft key. The
operation history signal selection screen is displayed.

OP_HIS SIGNAL SELECT 01000 N02000

No. ADDRES SIGNAL No. ADDRES SIGNAL
01 X0000 00001000 11  GOOOO 00000001
02 X0004 10000000 12 GOOO4 00000011
03 X0008 00001100 13 GOOO8 00000111
04 X0009 00111000 14 GO0003 00001111
05 X0012 00001111 15 GO0O43 01100000

06 Y0000 01000000 16 ok
07 Y0004 00110000 17 ol
08 Y0007 00011100 18 ol
09 Y0008 00011100 19 o
10 Y0010 00011100 20 ol

>
EDIT s sk % 5% 00:00:00
[OPEHIS] [SG=SELI[ ][ 1[(OPE)]
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1.6.3

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

(1) On the operation history signal selection screen, pre{&XRE&)] soft
key.

OP_HIS SIGNAL SELECT 01000 N02000
No. ADDRESSIGNAL  No. ADDRESIGNAL
01 GO0004 00000010 11
02 *kkkkkkk 12 *kkkkkkk
03 *kkkkkkk 13 *kkkkkkk
04 *kkkkkkk 14 *kkkkkkk
05 *kkkkkkk 15 *kkkkkkk
06 *kkkkkkk 16 *kkkkkkk
07 *kkkkkkk 17 *kkkkkkk
08 *kkkkkkk 18 *kkkkkkk
09 *kkkkkkk 19 *kkkkkkk
10 *kkkkkkk 20 *kkkkkkk

>
EDIT *kkk kkk kkk kkk OOOOOO
[ ALLDEL ][ DELETE J[ON:1J[OFF:0][ ]

_/

(2) Press the cursor k@ or @ to position the cursor to a desired
position.

(3)Keyinasignaltype (X, G, F, or Y) and an address, then pre
key.

Example) GOOO

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, preg©He] soft
key while the cursor is positioned 100000000 .

To select a particular bit, position the cursor to that bit by pressing the

cursor key{a orB, then press thEON:1] soft key. To cancel

a selection made by pressing #f@N:1] soft key or to cancel a
previously selected signal, press [@é-F:0] soft key.

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

(6) Pressing thRALLDEL] and[EXEC] soft keys deletes all data. If the
[ALLDEL] key is pressed 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 [DELETE] and[EXEC] soft
keys. In the 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 th¢CAN] key.
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® Input signals and output
signals to be recorded in

the history

(8) Pressing the return menu keyl || causes thfOPEHIS] (OPE) soft
key to be displayed again.

Notes

1 A cross (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 | | ) \ O \ 8 \ 8 \ ) \ ) \ O \ O |
| X127 | | ) \ 0 \ 8 \ 0 \ ) \ ) \ O \ O |
PMC-CNC
#7 #6 #5 #4 #3 #2 #1 #0
| G000 | | ) \ O \ O \ ) \ ) \ ) \ &) \ O |
| G003 | | ) \ O \ O \ 8 \ ) \ ) \ O \ O |
| G004 | | 0 \ O \ O \ 0 \ FIN \ ) \ 0 \ O |
|GOOS | | ) \ O \ O \ O \ TFIN ‘ SFIN \ O \ MFIN |
|Gooe | | ) \ 9 \ O \ O \ O \ *ABS \ O \ SRN |
| G007 | |RLSOT‘ EXLM | *FLUP \ O \ O \ ST ‘ STLK \ 9 |
|G008 | | ERS ‘ RRW ‘ *Sp ‘ *ESP ‘ 0 \ ) \ ) ‘ T |
| G009 | | ) \ O \ O \ O \ O \ ) \ O \ 8 |
| G013 | | ) \ 0 \ 8 \ 0 \ ) \ ) \ O \ O |
| G014 | | ) \ 8 \ O \ ) \ ) \ ) \ ) \ O |
| G015 | | ) \ o) \ O \ ) \ 1) \ ) \ 8 \ O |
| G018 | | ) \ e \ 8 \ O \ ) \ ) \ O \ O |
| G019 | | RT \ 0 \ 0 \ 0 \ 0 \ ) \ ) \ O |
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#7 #6 #5 #4 #3 #2 #1 #0
|eoo || O | o | o [ o | o | o | o | O |
I T N T e N B e
(ess J{ O | ~ [ o] x[ «<x]o ] o] o]
(e J{ O ] © [ o] o[ o] o [mk]esom|
| Goas | | BDTO | BDT8 | BDT7 | BDT6 | BDT5 | BDT4 | BDT3 | BDT2 |
[coss | [ DRN [ kEva [ kEva [ kEv2 [ kEvi [ O [ sk [ O |
(erJ{ o J] o[ o]JofJo]Jof[o]o|]
@] o[ o[ o[ o [0 oo o]
lcoer | [ © | o [ o | © | © | O | O |[RGHA|
|gs2 || © | o [ o [ o | o | o | O | O |
2 T N T T N N
[croo | [ +8 | w7 [ w6 [ +5 | +4 | +3 | w2 [ +a1 |
(e J{ O J] oo ]Jof[o]Jof[o]o|]
[owe [ 8 | v [ w6 | 95 [ ] 98] w2 | 0|
(es[{ o J] oo ]Jof[o]Jof]o]ol]
@[ [ ool o]o oo 05]
(G5 ] [ [ v [ e [ s [ wa [ ws | we | wr |
][0 [0 o[ o060 0o]0o]
| G108 | [ MLK8 | MLK7 [ MLK6 | MLKS | MLK4 | MLK3 | MLK2 | MLKL |
[E® ][0 [ o[ oo [0[0o[0o[0]
[cuo | [ +me | +im7 | +ime [ +Lms [ +Lma [ +m3 [ +m2 [ +m |
lem |[ o | o | o | o | o | o | o | O |
|cu2 | [ -m8 | —m7 [ -Lm6 | M5 | -LM4 | M3 | -LM2 | -Lm1 |
][0 [0 [0 [0 [ o]0 0o[0]

| G114 |

*+L.8 ‘ L7 ‘ *+L6 ‘ *+L5 ‘ L4 ‘ *+1.3 ‘ L2 ‘ L1 |
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#7 #6 #5 #4 #3 #2 #1 #0
][0T ool oJoloTolo]
[Gi6 | [ 8 | 7 | =16 | 15 | L4 | =13 | "2 | i1 |
][ o[ ool oo o [0o]0]
[ Gus | [ ~+EDs | ~+ED7 [ *+ED6 | *+ED5 | *+ED4 [ *+ED3 [ *+ED2 | *+ED1 |
(][ o[ o[ o[o[o[o][o]0]
| G120 | | »-ED8 | *-ED7 | *—ED6 | *—ED5 | *—ED4 | *-ED3 | *-ED2 | *-ED1 |
[@a][ o[ o[ o[0T o0[0[0][0]
I S B NI I NS I NS N
| G126 | | svrs | SvF7 | svFe | SVF5 | SvF4 | SVF3 | SVF2 | SVF1 |
][0l o[ o[0Tl o0 0o][0]
@] oo [o[o oo o 0]
(ot ] [ [ o [ e [ s [ owe [ s [ e [ o]
][ [0 oo oo ][0o[o]
[cizz |[ O | O ] O [ O [ +mma] +mt3 [ +MiT2 [ +MIT1 |
][0 [ o[ o[ oo o] 0o]0]
|[ca | [ O | O [ O [ O | -mma| -mt3| -mr2][ M1 |
[Es][ oo [ o[0Tl o0 0o][0]
][ oo o[ ool o o]

PMC-MT

#7 #6 #5 #4 #3 #2 #1 #0
[yoo || © | o | o [ o | o] o[ o | O |
|v127.||o\o\o\o\o\o\o\o|

CNC-PMC

#7 #6 #5 #4 #3 #2 #1 #0
|Fo0 |[ O ] o[ o] o] o | o | o | O |
I T T R T T B B
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2. List of Address for 2—path control

MT - PMC

#7 #6 #5 #4 #3 #2 #1 #0
[0 | | O | o | o [ o | o] o] o | O |
] [o o[ o[ o oo 0o 0]

PMC- CNC (Signals for tool post 1)

#7 #6 #5 #4 #3 #2 #1 #0
oo |[ O | o [ o | o | o | o | o | O |
|Gooe;||o\o\o\o\o\o\o\o|
[ ][0 [ 000 Mmoo ]0]
[Goos | [ © | O [ O [ O | 7AN | sAN | O [ MFN |
[coos || O | o | o | o | O *ABS | O | SRN |
| Goo7 | [RLsoT| Extm [ *FLUP [ O | O | sT | sk | O |
[coos | [ ErRs [ RRW [ *sP [ «&sP | O | O [ O [ =1 |
oo |[ O | o | o | o | o | o | o | O |
|GOl3.||O‘O‘O‘O‘O‘O‘O‘O|
(e[ O J o] o] o]JofJo[]o]o]
& ][0 [0 [0 [0 0] 06 ]06]5]
2 S I N O NI I NS N
(@) [® [ & [ 6 [ 5[50 0]0]
][0 [ o100 o[0T 0 ]0]
][5 [0 oo 5[0 0]0]
[cs |[ O ] x T 0] x [ ~ ] o] o] o]
(&) [0 [ & [ & [ 5 [ 05 [ 0 [ W ]won]
| Goas | | BDTO | BDT8 | BDT7 | BDT6 | BDTS5 | BDT4 | BDT3 | BDT2 |
[cos6 | [ DRN | KEv4 | KEY3 [ KEY2 [ KEVI [ O [ sBk [ O |
(el o] o] o]Jo]JofJof[]ol]o]
N T R N T e
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#7 #6 #5 #4 #3 #2 #1 #0
[coer |[ © ] o ] o ] o] o] O] O [ReA]
][ o [ o[ 0o[ o000 ]0]
|G09§;||O‘O‘O‘O‘O‘O‘O‘O|
(G0 ] [ [ w7 [ o [ o [ i [ s [ |t |
][ [0 [0 o000 ]0]
(e | [ [ & [ [ % [ % [ = [ = [ ]
@ ][0 [ o[ oo [0[0o[0o[0]
][5 [0 o[ o6 5[0 0]0]
[cloe | [ w8 | m7 [ M6 [ wms | wmia | w3 | M2 [ smi |
[ ][0 [ o[ oo [0[0o [0 0]
| G108 | [ MLK8 | MLK7 [ MLK6 | MLKS | MLK4 | MLK3 | MLK2 | MLKL |
[E®][ 6 [ o[ 0o o[ 0o [0 ]0]
[Guo | [ +me | +im7 | +ime [ +LMs [ +Lm4 [ +m3 [ +m2 [ +m |
[ea][ 6 [ o[ 0[ o[ 00 [0o]0]
[cu2 | [ -m8 | M7 [ —Lm6 | —Lm5 | —Lm4 | M3 | —LmM2 | —Lm1 |
][0 [0 [0 o[ 00 [0o]0]
|c5114 || “+L8 ‘ L7 ‘ *+L6 ‘ “+L5 ‘ “+L4 ‘ “+L3 ‘ “+L2 ‘ *+|_1|
][0 [0 o006 0]0o[0]
R R e N N N N e e
][ [0 [0 [0 [0 0][0o[0]
[ cus | [ ++e0s | ~+ED7 [ *+ED6 | *+EDS5 [ *+ED4 | *+ED3 [ *+ED2 | *+ED1 |
][0 [ o[ o[ o[ 0[0o[0o][0]
| G120 | | »-ED8 | *-ED7 | *—ED6 | *—ED5 | *-ED4 | *-ED3 | *-ED2 | *-ED1 |
][ o[ o[ 06 [0 [0o [0 ]0]
E][c oo [o oo o]




B-62445E/03 1. DISPLAY AND OPERATION OF CRT/MDI

#7 #6 #5 #4 #3 #2 #1 #0
| G126 | | svF8 | SVF7 | SvFe | SVF5 | SvF4 | SVF3 | SVF2 | SVF1 |
(][ oo [ o[0Tl o0 0o][0]
@] oo [o[o oo o0
[cwo | [ w8 | w7 [ wte [ at5 | A4 | w73 | T2 [ ATL |
][ o [0 [ oo oo ][0o[o]
[cizz |[ O | O ] O [ O [ +mma] +mit3 [ +miT2 [ +MIT1 |
][0 [ ool 0o o[ o]0]0]
|[ca || O | O [ O [ O | -mma| -mt3| -mr2][ M1 |
][ oo [ o[0Tl o[0o[0o][0]
[=][ o105 [0 lo oo 5]

PMC- CNC (Signals for the 2—path)

#7 #6 #5 #4 #3 #2 #1 #0
[G] [0 T o T 0T ol ol ol ol o]
|G100;3|| o | o] o] o] o] o] o] o |
G [6 [ o [ o[ o [ ][50 ]0]
[coos | [ O | O [ O [ O | 7AN | sAN | O [ MFN |
[eoos | | O | o | o | o | O *ABS | O | SRN |
|G1007 | [RLsOT| Exem [ *FLUP [ O | O | sT | sk [ O |
[cloo8 | [ ERs [ RRW [ *sP [ &SP | O | O [ O [ =1 |
e | [ O | o [ o [ o | o | o | o | O |
o] [ [ o [ o[ o[ oo 0 0]
Gow) [6 [ 6 [ 0[5 [0 [ 00 [0]
|<3101:r>|| o | o] o] o] o] o] o] o |
2 I B N I NS I
Gos) (" [0 [ 008 [0 0[0]
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#7 #6 #5 #4 #3 #2 #1 #0
oo | O | O [ o | o | o | o | o | O |
] [ [ o[ o[ o[ o[ o o]
Ew][ o[~ [ o[ [ ~[ o]0 [0]
G ] [0 [ 0 [ 0 [ 0] 0] o [wx]won]
|G1o45 | | BDTO | BDT8 | BDT7 | BDT6 | BDT5 | BDT4 | BDT3 | BDT2 |
[Go46 | [ DRN | KEva | kEva [ kEv2 [ KEva | O [ sek | O |
e ][0 [ o[ o[ o[ 0[0o[0o][0]
@] o[ o [ o[ o000 o]
[eoer || © | o | o [ o | o | O | O |Rem|
|ee2| [ © | o [ o | o | o | o | O | O |
Kz I B N I NS I
N O N N A I T R T
][0 [0 [ o[ o[ 0[]0 [0 [0]
|euoz | [ -8 | -7 [ 6 [ -5 | -4 | -3 | -2 [ -; |
EEe][ 0 [ o[ o[ o[ 0[0o[0o]0]
%] [T o[0T o 000 0]
|crwoe | [ w8 | w7 [ M6 [ wms | w4 | w3 | M2 [ smi |
][0 [0 [ o[ o[ 0[0o[0]0]
|G1108 | [ MLK8 | MLK7 [ MLK6 | MLKS | MLK4 | MLK3 | MLK2 | MLK1 |
][ [ 0 [0 [0 00 [0]0]
[Guio | [ +ms | +im7 [ +ime [ +Lm5 [ +Lma [ +LM3 [ +Lm2 [ +Lm1 |
[ ][0 [ o[ © [ o[ 0 [ o [0 [0]
|c112 | [ -Lm8 | —m7 [ -Lm6 | —LM5 | -LM4 | -LM3 | -LM2 | -Lm1 |
][0 [0 [ © [ o[ 0[0o[0o[0]
|Glll4| *+1.8 ‘ x4 7 ‘ *+16 ‘ *+|5 ‘ *+1 4 ‘ *+ 3 ‘ *4 2 ‘ *+L1 |
[EEs] [ [ 0 [0 [ 0060 0]0]
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#7 #6 #5 #4 #3 #2 #1 #0
|61116 | | * |8 |7 *_16 ‘ * |5 L4 ‘ * |3 *|2 x| 1 |
|c51117 | | ) ‘ O ‘ ) \ 0 \ ) \ ) \ ) \ O |
|61118 | *+ED8 ‘ *+ED7 ‘ *+ED6 | *+ED5 | *+ED4 | *+ED3 | *+ED2 ‘ *+ED1 |
|61119 | | ) \ O \ 8 \ O \ ) \ O \ 8 \ O |
|(31120 | *_ED8 | *ED7 | *-ED6 | *-ED5 | *-ED4 | *-ED3 | *-ED2 | *-ED1 |
|G1121 | | O \ O \ O \ O \ O \ O \ O \ O |
|c;1125 | | ) \ O \ 8 \ O \ O \ O \ ) \ O |
|G1126 | | SVF8 ‘ SVF7 ‘ SVF6 ‘ SVF5 ‘ SVF4 ‘ SVF3 ‘ SVF2 ‘ SVF1 |
|G1127 | | O \ O \ O \ O \ O \ O \ 8 \ O |
|<31129 | | O \ O \ O \ O \ O \ O \ 8 \ O |
|Gll30 | | *IT8 ‘ 77 ‘ 76 ‘ *IT5 ‘ T4 ‘ *IT3 ‘ T2 ‘ *T1 |
|c;1131 | | ) \ O \ 8 \ ) \ O \ ) \ 8) \ O |
|c51132 | | O ‘ 8 \ ) \ 0 ‘ +MIT4 ‘ +MIT3 ‘ +MIT2 ‘ +MIT1 |
|G1133 | | O \ O \ O \ O \ O \ O \ 8 \ O |
|c51134 | | ) ‘ O \ O ‘ O ‘ —MIT4 ‘ _MIT3 ‘ —_MIT2 ‘ —MIT1 |
|G1135 | | ) \ O \ O \ ) \ ) \ ) \ O \ O |
|<31255 | | O \ O \ O \ O \ ) \ O \ 8 \ 8 |

PMC-MT

#7 #6 #5 #4 #3 #2 #1 #0
| Y000 | | ) \ O \ 8 \ O \ ) \ ) \ ) \ 8 |
| Y127 | | ) \ 8 \ O \ ) \ ) \ O \ ) \ O |

CNC- PMC (Signals for the 1—path)

#7 #6 #5 #4 #3 #2 #1 #0
| F000 | | O \ O \ O \ O \ O \ O \ o) \ O |
| F255 | | O \ O \ O \ O \ O \ O \ ) \ O |

CNC- PMC (Signals for the 2—path)

#7 #6 #5 #4 #3 #2 #1 #0
|F1000 | | ) \ O \ 8 \ 8 \ ) \ ) \ 8 \ O |
|Fiss || 0o | o [ o [ o | o | o | O | O |
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1.6.4

Inputting and
outputting the
operation history data

e Output

® |nput

e QOutput 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 ISO bit of a setting parameter (bit 1
of parameter No. 0020).

(1) Select EDIT mode.

(2) Press th key, then select the operation history display screen.

(3) Press the soft ke)f§OPE)], (=], [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)Press th : key, then select the operation history display screen.

(3)Press the soft keyl§OPE)], (=], [READ], and[EXEC] in this
order.

MDI/soft key

Signal

Alarm

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

Alarm of path 2

No o k~wdhPR

The header and recorded operation data are output, in this order. The
operation history data is divided into four parts by 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 (@) P E R A T | (0] N
H | S T (0] R Y
C: Data word
2 MDl/soft key
T|5| 0| P | Oto1 H| = | *

PO: Usually
P1: At power—on
H **: KCB code (See the following table.)

3 Signal

T 5 1 P Oto6 N | Oto 255 H * * , * *

New data Old data
P0O: XO0000 and above
P2: GO0000 and above
P4: Y0000 and above
P6: FO0000 and above
N***: DI/DO number
H **: Signal information data (hexadecimal)
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4 Alarm

T 5 2 P 0to 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 [=] 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, 1992
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6 MDIl/soft key of path 2

T 5 4 P Otol 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 1000 to 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 0to 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)
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KCB codes (MDl/soft key)

(OOH to 7FH)

0

Space

%

(EOB)

48 —
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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 F6
* *
7 F7
*
8 Cur- |Input Positn | F8
* * * *
9 Cur ~ Progrm | F9
* * *
A Curi |Help Offset
* * *
B Curt System
* *
C Messeg
D Grp/Cs
*l*
E Page! Custom | FR
* * *
F Page1t Fapt | FL
* * *

*1:0n the small-sized keypad, ED corresponds to the Graph/Custom key.
On a standard keyboard, ED corresponds to the Graph key and EE to
the Custom key.

* 1 Command key
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1.6.5
Notes

(1) While the operation history screen is displayed, no information can be
recorded to the history.

(2) Aninput signal having an on/off width of up to 16 msec is not recorded
in the history. Some signals are not recorded in the history. See
Appendix 1.

(3) Once the storage becomes full, old data is 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 all 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 a rate
of 4800 baud is as follows:

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

This file corresponds to a paper tape of about 180 m in length.



B—62445E/03

1. DISPLAY AND OPERATION OF CRT/MDI

1.7
HELP FUNCTION

1.7.1
General

1.7.2
Display Method

® Display of help screen

® Help for alarm

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

Press HELP key on any screen other than PMC screen, then a help screen
appears.
(However, it is not available when PMC screen is displaying)

HELP (INITIAL MENU) 01234 N12345

*kkkk H ELP *kkkk
1. ALARM DETAIL
2. OPERATION METHOD
3. PARAMETER TABLE

[LALAM] [2OPE] [BPARA] [ 11 1

- J

1 When an alarm is generated, press soft[kefLAM] , then a help
message of the alarm is displayed.

HELP (INITIAL MENU) 01234 N12345

NUMBER 1010

M'SAGE :IMPROPER G CODE

FUNCTION

ALARM :
A G CODE NOT LISTED IN G-CODE TABLE
IS BEING COMMANDED
ALSO G—-CODE FOR FUNCTION NOT ADDED
IS BEING COMMANDED

[IMYWYE] [2 OPE] [3PARA][ ][OPRT]

J

2 Pressing soft keJOPRT],(alarm No.), and soft ke}SELECT] in
this order, a help message corresponding to the input alarm number is
displayed.
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® Help for operation 1 Presq42 OPR], then a menu for operation method is displayed.

HELP (OPERATION METHOD) 01234 N12345

. PROGRAM EDIT

. SEARCH

. RESET

. DATA INPUT WITH MDI

. DATA INPUT WITH TAPE

. OUTPUT

. INPUT WITH FANUC CASSETTE

. OUTPUT WITH FANUC CASSETTE
. MEMORY CLEAR

O©COoO~NOOUIA~WNPRF

[1 ALARM] [2OPR] [3PARA] [OPRT]

J

2 PresgOPRT], (an item number) and soft k¢ELECT], then an
operation method of the item is displayed.

Pressing PAGE ke or displays another pages.

HELP (OPERATION METHOD) 01234 N12345

<<1.PROGRAM EDIT>> 1/4 <— Current

DELETE ALL PROGRAMS gjgg”ota'
MODE :EDIT

SCREEN :PROGRAM
OPR  :(0-9999) — (DELETE)

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

(1010 110 1 [SELECT]

- J
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® Parameter table Press soft ke}3 PARA], then a parameter table is displayed.

HELP (PARAMETER TABLE) 01234 N12345
1/4 <«— Current

-SETTING (NO.0000-~ ) gggg” otal
READER/PUNCHER INTERFACE (NO.0100~)
-AXIS CONTROL/SETTING UNIT (NO.1000~)
-COORDINATE SYSTEM (NO.1200~)
-STROKE LIMIT (NO.1300~)
-FEED RATE (NO.1400~)
-ACCEL/DECELERATION CTRL (NO.1600~)
-SERVO RELATED (NO.1800~)
-DI/DO (NO.3000~)
[1ALAM][2OPR ] TIYM] [ [SELECT]

J

Another screen can be selected by the PAG or .
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1.8
DISPLAYING
DIAGNOSTIC PAGE

1.8.1
Displaying Diagnostic
Page

(2) Pres key.
(2) Press soft kepDGN], 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 An auxiliary function is being
executed.

001 MOTION Travel command of cycle
operation is being executed.

002 DWELL DWELL Dwell is being
executed.

003 IN-POSITION CHECK In—position check is being done.

004 FEEDRATE OVERRIDE 0% Feedrate override is 0%.

005 INTERLOCK/START LOCK Interlock or start lock is input.

006 SPINDLE SPEED ARRIVAL CHECK Waitingfor spindle speed
arrival signal.

010 PUNCHING Data is being output through
reader/puncher interface.

011 READING Data is being input through
reader/puncher interface.

012 WAITING FOR (UN) CLAMP Waiting for the end of index
table indexing

013 JOG FEEDRATE OVERRIDE 0% Manual feedrate override is 0%.

014 WAITING FOR RESET, ESP,RRW OFF NC is in reset state.

015EXTERNAL PROGRAM NUMBER SEARCHEXternal Program Number
Search External program
number search is being done

016 BACKGROUND ACTIVE Background is being used.
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® Cause of the cycle start
LED turned off

020 CUT SPEED UP/DOWN
021 RESET BUTTON ON

022 RESET AND REWIND ON
023 EMERGENCY STOP ON
024 RESET ON

025 STOP MOTION OR DWELL

r »r O O O O
P P O O +» O
P B O F»r O O
r O O O O Bk
r O O O O O
O O O o o o

Input of emergency stop signal
Input of external reset signal
Reset button On of MDI
Input of reset & rewind

B, Rk P O O K

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 alarm.
® Detail of Alarm 350 of
serial pulse coder
#7 #6 #5 #4 #3 #2 #1 #0
DGN |0202 || ‘ CSA ‘ BLA ‘ PHA ‘ RCA ‘ BZA ‘ CKA ‘ SPH |

#6(CSA): Hardware of serial pulse coder is abnormal
#5(BLA): Battery voltage is low (warning)
#4(PHA): Serial pulse coder or feedback cable is erroneous.

#3(RCA): Serial pulse coder is faulty.
Counting of feedback cable is erroneous.

#2(BZA): Battery voltage became 0.
Replace the battery and set the reference position.

#1(CKA): Serial pulse coder is faulty.
Internal block stopped.

#0(SPH): Serial pulse coder or feedback cable is faulty.
Counting of feedback cable is erroneous.

® Detail of Alarm 351 of
serial pulse coder
#7 #6 #5 #4 #3 #2 #1 #0
DGN |0203 | | DTE ‘ CRC ‘ STB ‘ ‘ ‘ ‘ ‘ |

#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.
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® Details of digital servo

alarm 414
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 0200 | | OVL \ LV ‘ ovc ‘ HCA ‘ HVA ‘ DCA ‘ FBA ‘ OFA |
#7(0OVL): 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
#0(OFA): Overflow alarm
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 0201 | | ALD ‘ ‘ ‘ EXP ‘ ‘ ‘ ‘ |
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 | 0204 | | RAM ‘ OFS ‘ 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): Serial pulse coder LED is abnormal
#3(PMS): Feedback is not correct due to faulty serial pulse coder C or feedback
cable.
® Detail of digital servo This data indicates the cause of servo alarm No. 417, detected by the NC.
alarm 417 If the alarm is detected by the servo, the PRM bit (bit 4 of DGN No. 0203)
is setto 1.
#7 #6 #5 #4 #3 #2 #1 #0
| 0280 | | ‘ AXS ‘ ‘ DIR ‘ PLS ‘ PLC ‘ ‘ MOT |

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

#2 (PLC): The number of velocity feedback pulses per motor revolution, specified in
parameter No. 2023, is zero or less. The value is invalid.

#3 (PLS): The number of position feedback pulses per motor revolution, specified in
parameter No. 2024, is zero or less. The value is invalid.

#4 (DIR): The wrong direction of rotation for the motor is specified in parameter No.
2022 (the value is other than 111 or —111).

#6 (AXS): In parameter No. 1023 (servo axis number), a value that falls outside the
range of 1 to the number of controlled axes is specified. (For example, 4 is
specified instead of 3.) Alternatively, the values specified in the
parameter are not consecutive.
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® Position error amount

DGN | 0300 | | Position error of an axis in detection unit
- Feed rate [mm/min] 1
Position error= T TTrEE—
60 x servo loop gain [1/sec] Detection unit
® Machine position
DGN | 0301 | | Distance from reference position of an axis in detection unit
® Reference position shift
function
DGN | 302 | | Distance from the end of the deceleration dog to the first grid point |

[Data type] Two—word axis
[Units of data] 0.001 mm (metric output), 0.0001 inch (inch output)
[Valid data range] Oto +99999999

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)
A(pitch interval)

The remainder resulting from the division is displayed.
[Data type] Two—word axis
[Units of data] Detection units

DGN | 381 | | Offset data from the Inductosyn |

Off set data is displayed when CNC calculates the machine position.
[Data type] Two—word axis
[Units of data] Detection units
® Serial spindle

#7 #6 #5 #4 #3 #2 #1 #0
DGN |0400 || ‘ ‘ ‘ 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 serial control 2nd spindle.

#2(SSR) 0 : Spindle serial control is not performed.
1 : Spindle serial control is performed.
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#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
DGN | 0401 | | Serial spindle alarm state of 1st spindle |
DGN | 0402 | | Serial spindle alarm state of 2nd spindle |
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 0408 | | SSA | | 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
DGN |0409 || ‘ ‘ ‘ ‘ SPE ‘ S2E ‘ S1E ‘ SHE |

Refer to this diagnosis when alarm 750 has generated.

#3 (SPE) In spindle serial control serial 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 (S1E) O : 1st spindle started normally in spindle serial control.
1: 1st spindle did not start normally in spindle serial control.

#0 (SHE) 0O : Serial communication module is correct on CNC side.
1: An error occurred in serial communication module on CNC side

DGN | 0410 | | Load meter of 1st spindle [%)] |
DGN | 0411 | | Speed meter of 1st spindle [%)] |
DGN | 0412 | | Load meter of 2nd spindle [%)] |




B-62445E/03 1. DISPLAY AND OPERATION OF CRT/MDI

DGN | 0413 | | Speed meter of 2nd spindle [%)] |
DGN | 0414 | | Paosition error in 1st spindle synchronous control mode |
DGN | 0415 | | Position error in 2nd spindle synchronous control mode |
DGN | 0416 | | Absolute value of synchronization error between 1st and 2nd spindles |
DGN | 0417 | | Feedback information of 1st spindle position coder |
DGN | 0418 | | Position error of 1st spindle position loop mode |
DGN | 0419 | | Feedback information of 2nd spindle position coder |
DGN | 0420 | | Feedback information of 2nd spindle position coder |

e Diagnostic data related
to rigid tapping

DGN | 450 | | Spindle position error during rigid tapping

[Data type] Word

[Unit of data] Detection units

DGN | 451 || Spindle distribution during rigid tapping

[Data type] Word

[Unit of data] Detection units

DGN | 454 | | Accumulated spindle distribution during rigid tapping

[Data type] Two—word

[Unit of data] Detection units

DGN 455 Instantaneous difference for the move command, calculated in terms of the spindle,
during rigid tapping (signed, accumulated value)

[Data type] Two—word

[Unit of data] Detection units

DGN 456 Instantaneous difference for the travel error, calculated in terms of the spindle,
during rigid tapping (signed)

[Data type] Word

[Unit of data] Detection units

DGN | 457 | | Width of synchronization error during rigid tapping (maximum value)

[Data type] Word

[Unit of data] Detection units
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® Two—spindle polygon
machining
(T series only)
#7

This data indicates the status of the polygon synchronization mode.

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

|470||SCO‘LGE‘ ‘SCF‘ ‘ ‘PST‘SPL|

#0 (SPL):
#1 (PST):
#2:
#3:

#4 (SCF):

#5:
#6 (LGE):

#7 (SCO):
<Note>

Spindle polygon synchronization is in progress.
Spindle polygon synchronization mode is starting.
Spindle polygon synchronization mode is being released.

The spindle speed is being changed in spindle polygon synchronization
mode.

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

Not used

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

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

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 setto 0.

LGE is set to 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>, SOVO0 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
47110 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

|471||NPQ‘PQE‘ ‘NSP‘SUO‘QCL‘PCL‘ |

#0 to #3

#4 to #7

#0:

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

#4 (NSP):

#5:

#6 (PQE):

#7 (NPQ):

<Note>0

- Cause of P/S alarm No. 5018

P/S alarm No. 5018 can be cleared by issuing areset. The cause indication
is retained until the cause is removed or until polygon synchronization
mode is released.

- Cause of P/S alarm No. 218

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

The speed specified for spindle polygon synchronization is too 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 synchronization is too 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 value or Q value, specified with G51.2, falls outside the
predetermined range. Alternatively, the P and Q values are not specified
as a pair.

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

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 set to 1.
Normal spindle speeds will not cause this alarm to be output.

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.

QCL is setto 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.

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

DGN

DGN

DGN

DGN

The specified synchronization mode status is displayed.

474 Rotation ratio 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.
475 Rotation ratio 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.
476 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
a rate of 4096 pulses per 360 degrees) is displayed.
This diagnostic data indicates the actual speed of each spindle in
synchronization mode.
| 477 | | 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.
| 478 | | 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.

<Note> 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)

DGN | 0500 | | Send command |

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

DGN | 0501 | | Receive command |

a1

1. SYN 2:RDY 3:ARS 4: AAL

5:CLB 6:SET 7:DAT 8:EOD

9: WAT 10: RTY 11:RDI 12:SDO
DGN | 0502 | | State of remote buffer

0: Not ready

1: Reset state

2 . Operation state

3: Alarm state

4 : Circuit disconnection

e Diagnostic data related

to MMC-IV
#7 #6 #5 #4 #3 #2 #1 #0
ben | 510 | | | | | | | | | |
This data indicates the internal MMC-IV information (not available to
general users).
#7 #6 #5 #4 #3 #2 #1 #0
pen | su | | | | | | | | | |
This data indicates the internal MMC—IV information (not available to
general users).
#7 #6 #5 #4 #3 #2 #1 #0
DGN | 512 || PAL ‘ PAO ‘ BNK ‘ ‘ THH ‘ THL ‘ ‘ PRA |

This data indicates the cause of a system alarm that has occurred in
MMC-IV.

#0(PRA) 1: A RAM parity error occurred in shared RAM.

#2(THL) 0: The temperature of the MMC board is too low.
1: Normal
#3(THH) 0 : The temperature of the MMC board is too high.
1: Normal
#4 0: Normal

1: An NMI has occurred on the MMC board.
#5(BNK) If bit 0 (PRA) is setto 1,

0: An alarm occurred in the lower half of shared RAM.
1: Analarm occurred in the upper half of shared RAM.

#6 (PAO) If bit 0 (PRA) is setto 1,
1: An alarm occurred at an even—numbered address.

#7 (PAL1) If bit 0 (PRA) is setto 1,
1: An alarm occurred at an odd—numbered address.
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DGN | 513 ||

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

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

only)

DGN

DGN

DGN

DGN

This data indicates the internal MMC—-IV information.

#4 For the VIDEO signal,

1: The CNC/PMC screen is selected.
0 : The MMC screen is selected.

| 520 | | Total number of retractions during cutting after G83 is specified
Executing the G83 command clears the value to zero.
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.
| 522 | | Position on the drill axis from which retraction is started
The units are the same as the minimum input increment.
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

The units are the same as the minimum input increment.
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® Diagnostic data related
to ATC for FD Alpha

#7 #6 #5 #4 #3 #2 #1 #0
DGN |530 || ‘ ‘ A99 ‘ A98 ‘ A97 ‘ A96 ‘ A95 ‘ A43 |

* Check the contents of this data if 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 released,
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): MO6 is specified in canned cycle mode. MO06 is specified in a block
containing the command instructing reference position return. MO06 is
specified in tool compensation mode.

#2 (A96): The current tool number parameter (parameter No. 7810) is set to O.
#1 (A95): MO6 is specified while the Z—axis machine coordinate is positive.

#0 (A43): A prohibited T code is 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 errar)

#4 (583): Spindle servo alarm (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)

® Diagnostic data related
to simple synchronous
control

DGN 540 Difference between position errors of the master axis and slave axis under simple
synchronous control

* M series only

The units are the same as the detection units.
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® Diagnostic data related
to the dual position
feedback function

| 0550 | | Closed loop error

[Data type] 2—word axis
[Unit of data] Detection units
[Valid data range] —99999999 to +99999999

| 0551 | | Semi-closed loop error

[Data type] 2—word axis
[Unit of data] Detection units
[Valid data range] —99999999 to +99999999

| 0552 | | Error between semi—closed and closed loops

[Data type] word axis
[Unit of data] Detection units
[Valid data range] —32768 to +32767

| 0553 | | Amount of dual position compensation

[Data type] 2—word axis
[Unit of data] Detection units
[Valid data range] —99999999 to +99999999
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The data items displayed on the diagnosis screen are obtained at the

following positions:

Command
+

Semi-closed loop

error (No.

551)

Motor

+
Speed

Machine

+
O Kp O
control

>
4

Ps

Servo amplifier

Conversion
coefficients

(No. 550)

Pf

Closed loop error

(Parameters No. 2078

and 2079)

+ Time

O constant

Amount of dual
<= - -| positioncompe

tion (No. 553)

+

Y
(Parameter No. 2080)

Error between semi—
closed and closed
loops (No. 552)

nsa-

67
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1.9

NC STATE DISPLAY

Z

ACTUAL POSITION (ABSOLUTE)

X 217.940
Y 363.233
0.000

01000 N0OOO10

PART COUNT 5
RUN TIME OH15M CYCLE TIME OH 0M38S
ACT.F 3000MM/M S 0 TO000
— MEM STRT _MTN __*¥ 09:06:35

-

[ABS] [REL] [

] [HNDL] [OPRT]

J

MEM STRT MTN ***

68

T ALM/BAT (Alarm state/
Low battery)
FIN (Waiting for auxiliary
funciton finish)

MTN/DWL( Axis travelling/dwelling)

L —EMG- —/-RESET—-(Emergency stop/reset
state)

L STRT/STOP/HOLD/INC

(Start/Stop/Hold state)

Mode display
EDIT/MEM/RMT/MDI/INC
HND/JOG/REF/THND/TJOG

EDIT:  Edit mode

MEM:  Memory mode

RMT:  Remote operation mode

MDI: MDI operation mode

INC: Incremental feed mode
(Without manual pulse
generator)

HND: Handle feed mode

JOG: Jog feed mode

REF: Reference position
return mode

THND: TEACH IN NANDLE
mode

TJOG: TEACH IN JOG mode
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1.10 Tuning becomes easier by graphically displaying servo error amount and
WAVE FORM torqgue command, etc. (Graphic option is required).

DIAGNOSTIC The following two types of waveform diagnosis functions are supported:
FUNCTION (1) One—shot type

The one-shot type waveform diagnosis function can graphically

display, as a waveform, any variation in those data items listed below.
The start of data sampling can be triggered by the rising 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

c. Spindle motor speed and load meter value

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

(2) Storage type

The storage type waveform diagnosis function enables the storing
of any variation in the data items listed below and, if a servo alarm
occurs, the graphical display (as a waveform) of the stored data. The
end of data sampling can be triggered by the rising or falling edge
of a machine signal. This function facilitates the estimation of
erroneous locations. Stored data can be output via the reader/punch
interface.

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

Notes

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

2 The waveform diagnosis function is enabled when bit 0
(SGD) of parameter No. 3112 is setto 1. Note, however, that
a graphics board is necessary to display waveforms.

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

#7 #6 #5 #4 #3 #2 #1 #0
EEN | | | | seo |

#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.

| 3120 | | Time between servo alarm and sampling stop (storage type) |

[Data type] Word
[Unit of data] ms
[Valid data range] 1 to 32760
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1.10.2

Waveform Diagnostic

Parameter Screen

e \Waveform diagnosis
parameters (one—shot

type)

1. Press th : key to display a system screen such as aparameter.

2. Press the next menu kéy=] several times, and the soft key
[W.DGNS] is displayed.

3. Press[W.DGNS], then the parameter screen for the waveform
diagnosis is displayed.

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

**xxx s displayed cannot be set. To assist in data setting, the frame on
the right side of the screen displays help information for that data to which
the cursor is positioned. Help information which cannot fit into a single
frame is split into several pages, which the user can scroll through using

the page key@ and@.

WAVE DIAGNOSE (PARAMETER) 01234 N12345
GRP CONDITION 100 GRP CONDITION
SAMPLING TIME ***MS (ONE-S TYPE)
0:START
TRIGGER #*¥rsx 1:START&TRG 1
2:START&TRG |
(CH-1) (CH-2) (MEMORY TYPE)
100: DATA OF
DATANO. 11 22 MEMORY
UNIT 1000 10 1/3
SIGNAL *kkkkkk kkkkkkk
> S 0 T0000
EDlT *kkk kkk kkk 082052
[W.PRM] [W.GRPH] [W.MEM] [ ][ 1]

J

(1) Display start condition

0 : Starts data sampling upon {l8TART] key being pressed, samples
data for the specified period, then draws a waveform.

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

2 . Starts data sampling upon the detection of the first falling edge of the
trigger signal after theJTART] 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 data range: 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) GO0007.2: ST signal
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(4) Data number: The table below lists the numbers of the data items for
which a waveform can be displayed (n = 1 to 8).

Data No. Description Units
00 Does not display a waveform. -
On Servo error (8 ms) for the n—th axis (positional | Pulses
deviation) (detection units)
1n Pulse distribution for the n—th axis Pulses
(move command) (input increments)
2n Torque for the n—th axis (actual current) % (relative to

maximum current)

3n Servo error (2 ms) for the n—th axis (positional | Pulses
deviation) (detection units)

5n Actual speed for the n—th axis RPM

6n Command current for the n—th axis % (relative to

maximum current)

n Thermal simulation data for the n—th axis % (OVC alarm ra-
tio)
90 Composite speed for the first, second, and Pulses
third axes (input increments)
99 On/off state of a machine signal specified with | None

a signal address

10n Actual spindle speed for the n—th axis % (relative to
maximum rotation
speed)

11n Load meter for the spindle for the n—th axis % (relative to

maximum output)

(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] 1 to 1000

[Unit] 0.001

(6) Signal address: PMC address and bit number. Set in the same way as
that for trigger, when the data number is 99.
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® \Waveform diagnosis (1) Display start condition
Para)meters (storage 100 : Draws a waveform for the stored data.
ype

(2) Sampling period: Invalid
(3) Trigger: Invalid

(4) Data number: The table below lists the numbers of the data items for
which a waveform can be displayed (n = 1 to 8). Numbers for which
no data is 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 | Pulses
deviation) (detection units)
1n Pulse distribution for the n—th axis (move com- | Pulses
mand) (input increments)
2n Torque for the n—th axis (actual current) % (relative to

maximum current)

5n Actual speed for the n—th axis RPM

6n Command current for the n—th axis % (relative to
maximum current)

7n Thermal simulation data for the n—th axis % (OVC alarm ra-
tio)

(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] 1 to 1000

[Unit] 0.001
(6) Signal address: Invalid
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1.10.3
Graphic of Wave
Diagnosis data

® Drawing a waveform for
one—shot type waveform
diagnosis

1. Press soft keyW.GRPH], then graph of waveform diagnosis is
displayed.

WAVE DIAGNOSE (GRAPHIC) R
CH1 CH2

1.0 4+ 410

05 4 o5

0 0

-0. | \/ | -o.

5 5

-1. T T-1

0 0

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

.

2. Press soft kef{OPRT)], then the following soft keys are displayed.
The following three sets of soft keys are displayed by thg 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] :Half the time scale of the waveform of
channel 1 and 2
6 [H-DOBL] :Double the height of waveform of channel 1 and 2
7 [V-HALF] :Half the height of waveform of channel 1 and 2
8 [CH-11] : Shift the zero point of channel 1 upward
9 [CH-11] : Shift the zero point of channel 1 downward

10[CH-21] : Shift the zero point of channel 2 upward
11 [CH-21] : Shift the zero point of channel 2 downward

The one-shot type waveform diagnosis function draws a waveform for a
specified data item in real time as the data is 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 on the WAVE DIAGNOS. (GRAPHIC) screen. Then, data
is sampled when the specified start condition is satisfied. Data sampling
continues for the specified period.

Pressing theJATART] soft key starts data sampling. While sampling
is being performed, SAMPLING blinks at the top of the screen. Once data
sampling has been completed, a waveform is automatically displayed.
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WAVE DIAGNOS. (GRAPHIC) 01234 N12345

LA
IR

EDIT *kkk kkkkkk
[START][TIME —][ <TIME] [H-DOBL] [H-HALF]

CH H2

- /
e Drawing a waveform for To use storage type waveform diagnosis, set 100 for the display start
storage type waveform condition. The maximum data width for storage type waveform diagnosis
diagnosis is 32760 ms. Data must be sampled before starting drawing. The next

page explains sampling in detail.

Pressing th§START] soft key loads stored data. While the data is being
loaded, SAMPLING blinks at the top of the screen. Once the data has
been loaded, a waveform is displayed. The date on which the data was
stored is displayed at the top left of the screen. [[SAART] soft key

is pressed while data is being stored, storage is stopped and the waveform
for the data stored up to that point is displayed. The WAVE DIAGNOS.
(MOMORY) screen indicates whether data is being stored.

WAVE DIAGNOS. (GRAPHIC) 01234 N12345

CH193/01/13 12:15:00 CH2

LA AN
Vo

EDIT *khkk kkkkkk
\_ [START][TIME —][ <TIME][H-DOBL] [H-HALF] )
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1.104

Data sampling for
storage type waveform
diagnosis

(1)Pressth function key. Pressing the menu continuation Key |

] displays thdW.DGNS] soft key. Press this soft key to display the
WAVE DIAGNOS. (PARAMETER) screen.

(2) Press thdW.MEM] soft key to display the WAVE DIAGNOS.
(MEMORY) screen. The operation selection soft keys appear.
The configuration of the operation selection soft keys is 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 #ex wwciore 08:20:52
[SELECTI[ 1[ 1[ 1ISTART]

J

(3) The configuration of the operation selection soft keys is as follows:

i Q\ [W.PRM] [W.GRPH] [W.MEM][ ][ ] j>
@ Press @'_

Ek [SELECTI[ 10 1[I ]ISTART] JD

- i

< [ 1l T[PUNCHI[ I[ 1 >

N My
| | —

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 data item to be set, enter the names of
the axes for which data will 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
axis is displayed. Subsequently pressingSi&ART] soft key starts data
sampling.
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e Storage data parameters

Notes

1 Data items for which ***** ig 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.

(1) 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 is not satisfied within 32760 ms, data is overwritten, 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 data storage, when 101 or 102 is set for the stop condition.
Example) GO0007.2: 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
(input increments)
CURRENT (%) | Torque for the n—th axis % (relative to
maximum current)
SPEED (RPM) | Actual speed for the n—th axis RPM
TORQUE CMD | Command current for the n—th axis % (relative to

maximum current)

HEAT SIMLT | Thermal simulation data for the n—th %
axis (OVC alarm ratio)

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

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

(6) Date of storage: While data is being sampled, MEMORY blinks in this
field. When data sampling stops, the date at that point appears in 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 1/0O
device, as follows:

1
2

Select EDIT mode.
Press thew=| key, then display the WAVE DIAGNOS. (MEMORY)

screen.
Press th§WW.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.

_ \[ Il TIPUNCHI[ J[ ]

=

w

WAVE DIAGNOSE (MEMORY) 01234 N12345
CONDIGION: 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  :93/01/13 12:15:00
EDIT e wms o 12:15:52
[SELECTI[ 1[ 1[ 1ISTART]

@Press
\[ Il 1l 1[CAN][EXEC]

\_ _  \

ﬁ Press

Select EDIT mode.
Press thew=| key, then display the WAVE DIAGNOS. (MEMORY)

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

Press thW.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 a file named WAVE DIAGNOS already exists in the floppy disk or
on the card, P/S alarm 86 is issued. 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 a file is described later.
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e Output format In the servo alarm format, the header, date and time, selected axes, and
waveform diagnosis data are outputin this order. Data items are identified
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
T|lo|lc|wW|A|V|E Dl 1 |A|G|N|O]|S
C: Data word
2 Data word
Tl el ol « | « | | « | « | «| | « |« | «] « |« «
D *.*: Data Example: 12:14 59 seconds on June 23, 1992
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

* * * * * *
’ ’

* * * * * * * *

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

Note
No identifier word is output for a data item for which no axis
is selected.
The above file corresponds to a paper tape of about 200 m
in length.
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1.11 Load meter of the servo axis and the serial spindle and the speed meter
OPERATING can be displayed.
MONITOR
1.11.1 1. Set a parameter to display operating monitor.
Display Method
#7 #6 #5 #4 #3 #2 #1 #0
[ || | [ oPw | | | | ]
#5:(OPM)

0 : Operating monitor is not displayed.
Y 1: Operating monitor is displayed.
2. Pressth : key to display the position display screen.

3. Press continuous menu , then soft keyMONI] is displayed.

4. Press the soft kefMONI] , then the operating monitor screen is
displayed.

4 N

OPERATING MONITOR 00001 N00001
(LOAD METER)

X ;Y S1: [ ]
Y kxxxx (00 (SPEED METER RPM)
I
Z: kkxkkx (00 S *x* 1500
PART COUNT 5

RUN TIME OH15M CYCLE TIME OH OM38S
ACT.F 3000 MM/M

MEM STRT MTN ** 09:06:35
[ABS][REL][ALL][HNDL][OPRT]

.

Notes

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 6153. (OPS)
of parameter 311 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 10" LCD/14” CRT, the bar of the load meter that exceed 100% shows purple color.
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(1) Associated Parameters

| 3151 | | Axis number for which the 1st load meter for servo motor is displayed |
| 3152 | | Axis number for which the 2nd load meter for servo motor is displayed |
| 3153 | | Axis number for which the 3rd load meter for servo motor is displayed |
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1.12

LIST OF OPERATIONS

Reset
23:: Param- Func-
Function pr eter Mode tion Operation
ction e
write=1 button
key
Resetting run hour - POS |[(OPRT)] [RUNPRE]-[EXEC]
Resetting no. of ma- [(OPRT)] [PTSPRE] - [EXEC]
. - POS
chined parts
Resetting OT alarm At Pow- _ <P> and <CAN>
er ON
Resetting alarm 100 - — <CAN> and <RESET>
Registration from MDI
Drgtz Param- Func-
Function Pr eter Mode tion Operation
ction o
K write=1 button
ey
SYS- | Parameter no. - [NO.SRH] - Data - <INPUT> -, PWE =0
Inputting parameters Yes MDIor | TEM | -~<RESET>
putting p E.Stop | (PA-
RAM)
Inputting offset val- OFF- | Offset number - [NO.SRH] - Offset value - <INPUT>
OFF -
ues SET
Inputting setting OFF MDI SET- | Setting no. - [NO.SRH]Data - <INPUT>
data TING
Input of PMC pa- [PMCPRM] - [COUNTR] or [DATA] - Data - <INPUT>
rameters, counter OFF
and data table MDI or ?’Ef/l
Inputting PMC pa- E.Stop (PMC) [PMCPRM] - [TIMER] or [KEEPRL] - Data - <INPUT>
rameters (Timer, OFF
keep relay)
Tool lenath mea- POS - | <POS>(Display of relative coordinate)<AXIS> - [ORIGIN]
sure?nent JOG OFF- | - <OFFSET> - Jog the tool to measuring position
SET | Offset no. - [NO.SRH] - <AXIS> - [INP.C]
Input/Output with FANUC Cassette
DS:: Param- Func-
Function pr eter Mode tion Operation
ction S
write=1 button
key
Heading a file EDIT PROG |<N>-Fileno.-»[ Pp]-[F SRH]-[EXEC]
Deleting a file OFF EDIT PROG |<N>_.Fileno.-[ p]-[DELETE-[EXEC]
Collating a program EDIT PROG | Heading a file - <O> - Program number - [(OPRT)]
-[ P 1-[READ]-[EXEC]

82
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Inputting From FANUC Cassette

Data
_ rote Param- Fl_mc- _
Function pr eter Mode tion Operation
ction o
write=1 button
key
Inputting parameters OFF EDITor | SYS- |[(OPRT)]-[ p]-[READ]-[EXEC]
E.Stop TEM
(PA-
RAM)
Inputting PMC pa- OFF E.Stop SYS- |[ P ]1-[l/O]-(CANNEL NO)<1> <INPUT> - (DEVICE
rameters TEM | NAME) [FDCAS] - (KIND OF DATA) [PA-
(PMC) | RAM]-[READ] - (FILE NO) File no.<INPUT> - [EXEC]
Inputting offset val- | OFF EDIT OFF- | (Heading a file no.) - [(OPRT)]-[ P> ]-[READ]-[EXEC]
ues SET
Registering a pro- OFF EDIT PROG | <N>-File no.-<INPUT>-[ P ]-[READ]-[EXEC]
gram
Inputting macro vari- | OFF EDIT PROG | <N>_File no.-<INPUT>-[ p]-<0O>- Programno. —
ables [READ] - [EXEC]
MEMO | PROG |<START>
RY
Output to FANUC Cassette
Drg:: Param- Func-
Function prs eter Mode tion Operation
ction o
K write=1 button
ey
SYS- |[(OPRT)]-[ P> ]-[PUNCH]-[EXEC]
TEM
Output of parameter EDIT (PA-
RAM)
) SYS- | [ P ]1-[l/O]-(CANNEL NO)<1> <INPUT>- (DEVICE
O“tpﬂ;‘r’;gg"rc pa EDIT | TEM | NAME) [FDCAS] — (KIND OF DATA) [PARAM] - [WRITE]
(PMC) | - (FILE NO) <—> <1> <INPUT> - [EXEC]
Output of offset EDIT (;II:EI; [(OPRT)]-[ P ]-[PUNCH]-[EXEC]
Output of all pro- EDIT PROG <0>--9999-[ P ]-[PUNCH]-[EXEC]
grams
Outputgc;;?nne pro- EDIT PROG <O>-Program no.-»[ P ]-[PUNCH]-[EXEC]
Output of macro OFF- |[ P ]1-[MACRO]-[(OPRT)]-[ P> ]-[PUNCH]-[EXEC]
: EDIT
variables SET

83
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Search
23:2 Param- Func-
Function Prs eter Mode tion Operation
ction -
write=1 button
key
Searching a pro- MEMO <O> - Program no. - [O SRH]
gram number RY PROG
or EDIT
Searching a se- MEMO Program no. search - <N> - Sequence number - [NSRH]
PROG
guence number RY
Searching an ad- EDIT PROG Data to be searched - [SRH1] of[SRH!] or <t><|>
dress word (cursor key)
Searching an ad- EDIT PROG Address to be searched [SRHt] or[SRH!] or <t><|>
dress only (Cursor key)
Searching an offset _ OFF- | Offset no. - [NO.SRH]
number SET
Searching a diag- SYS- | Diagnostic number - [NO.SRH]
nostic number _ TEM
(DGNO
S)
Searching a param- SYS- | Parameter no. - [NO.SRH]
eter number B TEM
(PA-
RAM)
Edit
Drg:: Param- Func-
Function pr eter Mode tion Operation
ction o
write=1 button
key
Display c_)f memory EDIT PROG [LIB]
capacity used
Deleting all pro- OFF EDIT PROG <0>--9999 . <DELETE>
grams
Deleting a program | OFF EDIT PROG | <O> - Program no.-<DELETE>
Deleting several <N> - Sequence no. -~ <DELETE>
blocks OFF EDIT PROG (Deleted up to a block with a specified sequence no.)
Deleting a block OFF EDIT PROG |<EOB>-,<DELETE>
Deleting a word OFF EDIT PROG | Searching a word to be deleted - <DELETE>
Changing a word OFF EDIT PROG | Searching a word to be changed - New Data — <ALTER >
. OFF Searching a word immediately before a word to be
Inserting a word EDIT PROG searched - New Data - <INSERT>
Collation
Drg:: Param- Func-
Function pr eter Mode tion Operation
ction o
write=1 button
key
Collating memory ON EDIT PROG |[(OPRT)]-[ P ]-[READ]-[EXEC]

84 —
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Playback
23:: Param- Func-
Function pr eter Mode tion Operation
ction o
write=1 button
key
TEACH Jog the machine - <X>,<Y> or <Z> -, <INSERT>
—IN - NC data —» <INSERT> - <EOB> - <INSERT>
Input of NC data JOG/ PROG
HAN-
DLE
Clear
?;t; Param- Func-
Function pre eter Mode tion Operation
ction o
write=1 key
key
Memory all clear M/IT . <RESET>AND<DELETE>
On 2path are controlled
oAter On 2path are controlled
P OWN Pathl  : <CAN>AND<1>
Path2 : <CAN>AND<2>
Loader is controlled : <CAN>AND<5>
Parameter/offset MIT : <RESET>
clear " On 2path are controlled
o P Pathl : <KRESET>AND<1>
g",‘fr Path2  : <RESET>AND<2>
Loader is controlled : <RESET>AND<5> (Parameter
only)
Clearing a program MIT : <DELETE>
At On 2path are controlled
O Power Pathl : <DELETE>AND<1>
ON Path2 : <DELETE>AND<2>
Loader is controlled : <RESET>AND<5>
Program under edi- <PROG>AND<RESET>
tion at power -
off(PS101)
PMC RAM (Notel) At Main CPU : <X>AND<0> (O)
Power .
ON Loader is controlled : <X>AND<5>
Additional SRAM At MIT : <O> (O) AND<DELETE>
area clear Power On 2path are controlled
ON Pathl : <O> (O) AND<1>
Path2 : <O> (O) AND<2>
Note

If a PMC ladder program is stored in FROM, loading into
DRAM is not performed.
If a PMC ladder program is not stored in FROM, the ladder
area in DRAM is cleared.
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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.9921#2
THE FOLLOWING DATA WILL BE CLEARED.
* PART PROGRAM MEMORY
PLEASE PRESS <DELETE> OR <CAN> KEY.
<DELETE> : CLEAR ALL DATA *1
<CAN> : CANCEL
- /
Note
This line varies with the parameter settings. Two or more
function names may be displayed.
® Allocation error screen When an option which uses the SRAM area is added, the system software

may require more SRAM than is currently installed in the system. In this
case, an allocation error screen appears the first time the system is turned
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.

~

*1
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Note
When the currently installed SRAM is not sufficient,
additional SRAM can be mounted. Newly installed SRAM
must be cleared before it can be used.
Operation:When turning on the power, hold down the
following keys:
<O>+<DELETE> for M/T series
<O>+<1> for two—path control (Main)
<O>+<2> for two—path control (Sub)
When installing additional SRAM, however, perform all
clear.
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1.14 System software can be replaced only with compatible system software.
Otherwise, the first time the CNC is turned on after the system software
WARNING SCREEN is replaced, the following screen will be displayed and the system will not
DISPLAYED WHEN be activated:
SYSTEM SOFTWARE
IS REPLACED
(SYSTEM LABEL - ~
CHECK ERROR)
BOA1-01

SYSTEM LABEL CHECK ERROR:
CLEAR ALL SRAM MODULE

NOT READY

\_ J

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

MDI keys then turning on the power) or reinstall the original system
software.
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HARDWARE

This chapter describes structure of CNC control section, connection of
units and the functions of PCBs and modules mounted on PCBs.

21 STRUCTURE ....... ... 90
2.2 GENERAL OF HARDWARE ................... 91
2.3 TOTAL CONNECTION DIAGRAM .............. 92
2.4 NTER-MACHINE CONNECTION .............. 99
2.5 LED DISPLAY AND MODULE

CONFIGURATIONOFPCB .................. 126
2.6 LIST THE OF PCBS AND UNITS. ............. 161
2.7 HOW TO REPLACE THE MODULES .......... 172
2.8 HOW TO REPLACE THE BATTERIES ......... 173
2.9 HOW TO REPLACE THE MOTORS ........... 175
2.10FUSE REPLACEMENT IN POWER

SUPPLY UNIT ... . 176
2.11 MAINTENANCE OF HEAT PIPE TYPE HEAT

EXCHANGER ........ ... .. i 177
2.12HOW TO REPLACE THE COLOR LIQUID

CRYSTAL DISPLAY ... 180
2.13REPLACING THELCDFUSE ................ 181
2.14REPLACING THE LCD BACKLIGHT .......... 182
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2.1
STRUCTURE

Control unit (4 slots)

CRT/MDI unit
OP2|OP1 |MAIN | PSU
|: Series 16
eries
ON  (11234N1234
4 £ g,: X 123.456
A1 Z 456.789
(| — <JOoooo> 00od
SERVOMOTOR
SERVO AMP _
C series
SERVO
AMP
I/O Unit MODEL — A
1/0 LINK

AIFO1A

1 1
—J Machine side operator’s panel magnetics circuit




B—62445E/03 2. HARDWARE

2.2
GENERAL OF
HARDWARE

221

Series 16
Back .
RISC gr%(imd MCC Loader /0 card Option 3 Option 2 Option 1 Main CPU Power
board drawing Board control car board board board board supply unit
board board
SUB CPU Graphic con{ | cNC CcPU
RISC Back MCC Loader DI/DO CAP CPU trol 4-axis On/Off
CPU graund function contrf)l 40/ 40 (CAP 1) (CAP-II) control control
draw?ng function 8/5 | | 1l _____11L_._.___1| spindex2) | | _ . _ _ _ |
function 1ow 72 PMC CPU 4-axis Communica- | | CRT/MDI
156/120 . ) PMC-RBS Power
(PMC-RC3) | | control tion function supply unit
spindle (x2) | |(Remote /O LINK
MPG(x3 Al/BI
1/0 LINK High speed | [buffer, DNC1, x3)
DI DNC2) RS-232-C
Analog I/0 (x2)
Graphic
control
funtion
OPTION BASIC SYSTEM
0 | o |||l o o
— = | = = | = = | =3 —=
MAIN
CPU
Power
supply
— = | = = | = = | =3 —=
o [ o f[ o [l o
< 2 slots
< 3 slots
4 slots
6 slots
8 slots
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2.3

TOTAL CONNECTION
DIAGRAM
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2.3.1
16-TB/MB, 160-TB/MB
(MAIN-A SPEC))

Power unit

AC-IN (CP1) |3 AC200~AC240V

AC-OUT (CP2) [——— For color CRT, PDP
(CP3) [ AC200V

ON/OFF (CP4) [} ON/OFF
+24V (CP5) [3 , CN2  crT/MDI
+24E (CP6) [} , For monochro. CRT, LCD unit
1+ DC24V CK1
1
1
Main CPU :
CRT 9AD) | : J-- Erom
MDI (JA2) ] | Option board 1 for CAP 1l
R232-1(JD5A ! MMC board for MMC
( ) [} : {1 Punch panel
1
: Tape reader
R232-2(JD5B)[1 - MPG x 3
1
MPG(JA3)3 :
1
1
' - {] CPD1 Operators —{] JD1B
f cPb1 panel in- ] 1A l[e]
JD1B terface CP32 Unit-A
IOLINK@D1A) [F——1 ja1a
(Option 3
for PMC-RC)
A-OUT1(JABA)
— Analog voltage output Braker
{+—— AcC200v
AC reactor MCC Braker

J\ {1 3 {}— AC200V
CX1A TB2 CX3 )—Ll
Control motor amp. ’ ‘
a series PSM CX4

CX1B TB1 CX2B JX1B Emergency stop

L] 1]

_J
CXIA TB1 CX2A JX1A
Jy2 — PC

SPDL-1(JA7A) [F———{] JA7B SPM 7
Absolute B2 Spindle j
PC battery TBL CX2B JX1B motor

APCBAT(JA4A) — 6V I I I

TB1 CX2A JX1A

AMP1QV1) f——1] JA1B SVM TB2
(TYPE-A |/F)
pC Servo
ENC1(JF1) [ motor
r 1st axis or 1st axis in 1st path
SCALEL(IF21) 1y Linear scale
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(Main CPU)
AMP2(JV2)
ENC2(JF2)

SCALE2(JF22)
AMP3(JV3)
ENC3(JF3)
SCALE3(JF23)
AMP4(JV4)
ENC4(JF4)
SCALE4(JF24)

:l—: 2nd axis servo amp/Serial PC/ Linear scale
—— oOr
2nd axis servo amp /Serial PC/ Linear scale in 1st path
— P P
3rd axis servo amp/Serial PC/ Linear scale

or

3rd axis servo amp /Serial PC/ Linear scale in 1st path
4th axis servo amp/Serial PC/ Linear scale

or

4th axis servo amp /Serial PC/ Linear scale in 1st path

Option 1 board

CRT(JAL)
R422-1(JD6A)
R232-3(JD5C)

To CRT (with CAP II)
Remote buffer /IDNC 1
Remote buffer

YvYyy

Option 2 board
A-OUT2(JA8B)
AIN(JA6)
HDI(JA5)

SPDL-2(JA7B)

APCBAT(JA4B)

AMP5(JV5)
ENC5(JF5)
SCALES5(JF25)

AMPB(IV6)
ENC6(JF6)
SCALE6(JF26)

AMP7(3V7)
ENC7(JFT7)
SCALE7(JF27)

AMP8(JV8)
ENCB(JF8)
SCALES(JF28)

T L

\/

Analog voltage output

[ Analog I/0
03 High speed DI

|

Control motor amp o series SPM

6V | Absolute pulse coder battery

-5t-h ;x.is-se?rv; ;n;p;sgri-al.P;/-Li;e-ar- s;al-e --------------
irst axis servo amp /Serial PC/ Linear scale in 2nd path
! 6thaxis servo ampiSerial PG/ Linear scale
g;d axis servo amp /Serial PC/ Linear scale in 2nd path

117, 1

7th axis servo amp/Serial PC/ Linear scale

g:d axis servo amp /Serial PC/ Linear scale in 2nd path
3 -8t-h ;x.is-se-rv-o ;n;p;sgri-al.P;/-Li;e-ar- st;al-e --------------
Z:h axis servo amp /Serial PC/ Linear scale in 2nd path

Option 3 board
IOLINK(JD1A)

To 1/O unit, Operator's panel

Y

1/0 card
DO-1(C54)
DO-2(C55)
DO-3(C56)

DI-1(C50)
DI-2(C51)
DI-3(C52)
DI-4(C53)
DI-5(C56)
DI-6(C57)

interface unit, etc. (for PMC-RC)

Operator's panel
Magnetics cabinet

N N N N [ N [y N o -] TTT
ra4 =Ll
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2.3.2

16-TB/MB, 160-TB/MB,
18-TB/MB, 180-TB/MB
(MAIN-B SPEC.)

Power unit

AC-IN (CP1) |3 AC200~AC240V

AC-OUT (CP2) [——— For color CRT, PDP
(CP3) [ AC200V

ON/OFF (CP4) [} ON/OFF
+24V (CP5) [ . CNZ  crT/MDI
+24E (CP6) [ , For monochro. CRT, LCD unit
1+ DC24V CK1
1
1
Main CPU X
CRT (JA1) : .- From
MDI (JA2) H \ Option board 1 for CAP Il
R232-1(JD5A ! MM for MM
( ) [} : {1 Punch panel © board for MMC
1
: Tape reader
R232-2(JD5B)[} : MPG x 3
1
MPG(JA3) :
1
1
v -] cpD1 Operators —| JD1B
L cpp1 panelin- ] 1A lle}
JD1B terface CP32 Unit-A
IOLINK@D1A) [F——1 ja1a
(Option 3
for PMC-RC)
A-OUT1(JA8A)
— Analog voltage output Braker
F— AC200V
AC reactor MCC Braker

J\ {1 3 {}— AC200V
CX1A TB2 CX3 )—Ll
Control motor amp. ’ ‘
a series PSM CX4

CX1B TB1 CX2B JX1B Emergency stop

L] 1]

_J
CXIA TB1 CX2A JX1A
Jy2 — PC

SPDL-1(JA7A) [F———{] JA7B SPM 7
Absolute B2 Spindle j
PC battery TBL CX2B JX1B motor

APCBAT(JA4A) — 6V I I I

TB1 CX2A JX1A

AMP1QV1) f——1] JA1B SVM TB2
(TYPE-A |/F)
pC Servo
ENC1(JF1) [ motor
r 1st axis or 1st axis in 1st path
SCALEL(IF21) 1y Linear scale
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(Main CPU)
SERV02(JS2A)
SCALE2(JF22)
SERVO03(JS3A)
SCALE3(JF23)
SERVO04(JS4A)
SCALE4(JF24)
SERVO05(JS5A)
SERVO06(JS6A)
SV—CHK(JA26)

]—' 3nd axis servo amp/Linear scale or
j_. 3nd axis servo amp/Linear scale in 1st path

E ' 4th axis servo amp/Linear scale or
:l—' 4th axis servo amp/Linear scale in 1st path

] Connector for 5th and 6th servo check

Option 1 board
CRT(JAL)
R422-1(JD6A)
R232-3(JD5C)

To CRT (with CAP 1)
Remote buffer /IDNC 1
Remote buffer

L
Yvyy

Option 2 board

A-ouT2(JasB) P

AIN(IAG) 1€ ﬁf‘i"g "Od N
HDI(IAS) [ 1oh spee
SPDL-2(JA7B) [—— Control motor amp a series SPM
APCBAT(JA4A) [;—— 6V | Absolute pulse coder battery
F e mmeeeee e e . —m—m——————
AMP1(JS1A-2) [ 7th axis servo amp/Linear scale or
SCALE1(JF21-2) j_: 1st axis servo amp/Linear scale in 2nd path

AMP2(JS2A-2)
SCALE2(JF22-2)

AMP3(JS3A-2)
SCALE3(JF23-2)
AMP4(JS4A-2)
SCALE4(JF24-2)

AMP5(JS5A-2)
AMP6(JS6A-2)
SV-CHK(JA26)

Analog voltage output

T
Y

R T A I

1
[ —— 8th axis servo amp/Linear scale or
j_: 2st axis servo amp/Linear scale in 2nd path

Option 3 board
IOLINK (JD1A)

1/0 card
DO-1(C54)
DO-2(C55)
DO-3(C56)

DI-1(C50)
DI-2(C51)
DI-3(C52)
DI-4(C53)
DI-5(C56)
DI-6(C57)

K Connector for 5th and 6th—axis servo check in 2nd path

To I/0 unit, Operator's panel

M1 -

- interface unit, etc. (for PMC-RC)
»

|

R

=

R

|

[} Operator's panel
[} Magnetics cabinet
R

=

L

=

R

|

R

|
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2.3.3
18-TB/MB

Power unit
AC-IN (CP1) |3 AC200~AC240V
AC-OUT (CP2) [——— For color CRT, PDP
(CP3) [ AC200V
ON/OFF (CP4) [} ON/OFF
+24V (CP5) [} L CN2 CRT/MDI
+24E (CP6) [ , For monochro. CRT, LCD unit
1+ DC24V CK1
!
Main CPU
CRT (JA1) H | B
MDI (JA2) 1 Option board 1 for CAP 1l
R232-1(JD5A MM for MM
( ) 1 {1 Punch panel C board for MMC
Tape reader

R232-2(JD5B)

MPG(JA3)

IOLINK(JD1A)
(Option 3
for PMC-RC)

A-OUT1(JA8A)

SPDL-1(JA7A)

APCBAT(JA4A)

AMP1(JV1)

ENC1(JF1)

SCALE1(JF21)

97

»
L MPG x 3
»
=)
- {] CPD1 Operators| —{] JD1B
in- l[e}
] CPD1  panelin 0 JD1A i
JD1B terface CP32 Unit-A
———4
JALA
[} Analog voltage output Braker
{+—— AcC200v
AC reactor MCC Braker
J\ [} ' — AC200V
CX1A TB2 CX3 ]—T
Control motor amp. ’ ‘
a series PSM CX4
CX1B TB1 CX2B JX1B Emergency stop
I O I I
CX1A TB1 CX2A JX1A
Jy2 j———PC
[] JA7TB SPM .
Absolute B2 Spindle j
PC battery TBL CX2B JX1B motor
TB1 CX2A JX1A
[——1 1 Ja1B SVM TB2
(TYPE-A I/F) S
N PC ervo
[ | motor
r 1st axis or 1st axis in 1st path
[} Linear scale
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(Main CPU)
SERV02(JS2A)
SCALE2(JF22)
SERVO03(JS3A)
SCALE3(JF23)
SERVO04(JS4A)
SCALE4(JF24)
SERVO05(JS5A)
SERVO06(JS6A)
SV—CHK(JA26)

]—' 3nd axis servo amp/Linear scale or
j_. 3nd axis servo amp/Linear scale in 1st path

E ' 4th axis servo amp/Linear scale or
:l—' 4th axis servo amp/Linear scale in 1st path

] Connector for 5th axis and 6th servo check

Option 2 board

A-ouT2(JAsB) H > ina:og ‘Ilgtage output
AIN(IAB) [1€ Hf’?"g .
HDI(JA5) [1€ 'gh spee

SPDL-2(JA7B)

APCBAT(JA4A)

AMP1(JS1A-2)
SCALE1(JF21-2)

AMP2(JS2A-2)
SCALE2(JF22-2)

AMP3(JS3A-2)
SCALE3(JF23-2)
AMP4(JS4A-2)
SCALE4(JF24-2)

R T A I

[ J——— Control motor amp a series SPM

[1—— 6V | Absolute pulse coder battery

E 1+ 3rd axis servo amp/Linear scale in 2nd path

[—

K , 4th axis servo amp/Linear scale in 2nd path
[—

1/0 card
DO-1(C54)
DO-2(C55)
DO-3(C56)

DI-1(C50)
DI-2(C51)
DI-3(C52)
DI-4(C53)
DI-5(C56)
DI-6(C57)

Operator's panel
Magnetics cabinet

| N S N [ I [ N [ N [ N [y i
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2. HARDWARE

2.4
INTER-MACHINE
CONNECTION

24.1
CRT/MDI unit

® Connection of Series 16

® Terminal layout

Power supply CRT/MDI
unit M CP4 (ON/OFF) — unit,
— Y~ Lco/MDI
CP5(monochrome CRT : DC24V) unit or PDP/
CP2 or CP3 CN2(CRT/PDP) MDI unit
(Color CRT, LCD : AC200V) CP11(LCD)
1 I
- -
Main CPU board CRT(JA1)  Without CAP—II CN1
1 1
I -
MDI(JA2) CK1
1 I
I -
Option 1 board CRT(JAL)  With CAP—II
-
I
CP2 or CP3 CN2 (CRT)
For 9" color CRT
1 200A or 9" PDP 1 200A
or 14" color CRT
2 200B 2 200B
3 G 3 G
CP5 CN2
For 9" mono-
1 +24V chrome CRT 1 2 3 4 5 6
2 ov ov oV | +24V | +24V
3
CRT CP5 +24V
1 24V For 9.5" LCD or 1
8.4" LCD
2 ov 2 ov
3 3

9 —
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® Cable connection

JAI (For LCD)
CN1 (For CRT)

(01) VDR
(08) OV

(04) VDG
(11) ov

(05) VDB
(12) OV

(02) HSYNC
(09) OV

(03) VSYNC
(10) OV

Connector: MR20-pins(CRT)
Connector: Half—pitch

CRT(JAL)
VDR (01) : = :
oV (02) ; /\ :
VDG (03) : /\\ :
oV (04) : :
VDB (05) A :
0V (06) : /\ Z
HSYNC (18) | /\\ :
oV (14) . ;
VSYNC (12) [~ : Z
oV (16) : /\ .
G Shield - - - - -
Connector : Half—pitch 1 N
(PCR) G

20-pins(LCD)

Recommended cable material:A66L—-0001-0296 (Coaxial cable)

MDI(JA2)

CK1

*KEY00 (01)
*KEY02 (02)

*KEY04 (03)
*KEY06 (04)

*COMOO (05)
*COMO2 (06)

*COMO04 (07)

*COMO6 (08)

*COMO8 (09)

*COM10 (10)

A
/\

*KEYO1 (11)

*KEY03 (12)

A
/\

*KEY05 (13)

*KEY07 (14)

A
/\

*COMO1 (15)

*COMO3 (16)

A
/\

*COMO5 (17)

*COMO7 (18)

*COMO9 (19)

A
/\
A

*COM11 (20)

\

Connector : Half—pitch

20—pins(PCR)

Shield

Recommended cable material :
A66L-0001-0284#10P(#28AWG X 10 Pairs)

— 100 —

(01) *KEY00
(02) *KEY02
(03) *KEY04
(04) *KEY06
(05) *COMOO
(06) *COMO2
(07) *COMO04
(08) *COMO6
(09) *COMO8
(10) *COM10
(11) *KEYO1
(12) *KEY03
(13) *KEY05
(14) *KEY07
(15) *COMO1
(16) *COMO3
(17) *COMO5
(18) *COMO7
(18) *COMO9
(20) *COM11

Connector: Half—pitch

20-pins(PCR)
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2.4.2
Reader/Puncher
Interface

® Connection

® Cable connection

Main CPU board R232-1(JD5A) (Channel 1)
N :| Punch panel
_ hannel
] R232-2(JD5B) (Channel 2) Tape reader etc.

R232-1(JD5A)

R232-2(JD5B) Punch panel
RD (01) : A : (03) RD
oV (02) ; /\ :

DR (03) : A T (06) DR

oV (04) ; /\ —®

0V (06) : A : (05) CS

CD (07) . /\ —®

oV (08) Z A — (08 CD

(09) : A —®

+24V (10) | -

SD (11) : I

ER (13) : /\ '

oV (14) : A : r (20) ER

RS (15) : /\ : L

oV (16) X A (04) RS

(17 : / \ : o (07) SG

(18) ' '

+24V (19) Z |

(20) : : o— (25) +24Vv
\ | (01) FG

Connector : Half—pitch
(PCR)

— 101 —

1
G

Shield - - - -
G

Recommended cable material:
A66L-0001-0284#10P(#28AWG X 10 Pairs)

Connector x DBM-25S
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2.4.3
Manual Pulse Gen erator

e Connection

} MPG(JA3
Main CPU board - (IA3) 1st manual pulse
| #1 | generator

2nd manual pulse
#2 | generator

3rd manual pulse

#3

generator
e Cable connection
MPG(JA3) Manual pulse generator

HA1 (01) : 7 1 (05) HA1 1st
HB1 (02) ; “— (06) HB1

+5V (09) ) (03) +5V

oV (12) ; 1 (04) OV

HA2 (03) i /\\ — (05) HA2 2nd
HB2 (04) : 1 (06) HB2

+5V (18) : (03) +5V

oV (14) , 1 (04) OV

HA3 (05) : | (05) HA3  3rd
HB3 (06) ; /\ | (06) HB3

+5V (20) —! (03) +5V

oV (16) ; — (04) ov

G e - - Shield - - - -

Connector : Half—pitch G
20-pins(Hirose)

Recommended cable :A66L.—0001-0286(#20AWG X 6, #24AWG X 3 pairs)

® \/oltage drop by cable Restrict voltage drop by cable to less than 0.2V in accordance with
length +5V/0V.
AXRX2L
Voltage drop V = T

Where A : manual pulse generator’s current (0.1A)

R : Registance per cable length

L : Cable length

m : No. of cables
When cable A66L-0001-0286 is used for one unit of manual pulse
generator, registance is 0.0824n and 3 cables are used. Therefore,
cable length can be extended up to 50 m according to the following

equation:
L= —YxXm_ - 0.2x3 =76.75[m|
2AXR 2x0.1x0.0394
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24.4
I/O LINK

® Connection

® Cable connection within

group

Power supply unit

Main CPU board
or
Option 3 boards

PMC-RA : Main CPU
PMC-RB : Main CPU
PMC-RC : Option 3

Optical fiber

Expanded up to 16 Groups

+24E(CP6) )
---------------- - - 1/0 Unit-A
X - PCB for standard
l_._l machine operator’s
panel
IO LINK (JD1A) JD1B | Group#0 |- Operator's panel
il ] connection unit
IDIA - Power Mate ,etc.
—L
JD1B
Optical 1/0 link Group #1
adapter —{]
(For /O
JD1A unit A)
O/E |——Ff |Base#0 Base #1
LEI Ij,l L]
. . 1]
Optical I/O link Terminator
adapter ID1B
Group #2
OE (—]
JD1A
— O

IOLINK (JD1A) JD1B
SIN (01) ﬁ — (01) SIN
*SIN(02) (02) *SIN

\ Twist pair

SOUT (03) |— (03) SOUT
*SOUT (04) | *_| (04) *sOUT

oV (11) ; A L1 ov

oV (12) : /\ { (12) ov

oV (13) : A | (13) ov

0V (14) : \ ! (14) oV

(+5v) (09) | ‘7~~~ - Shield - - - -+ 1 (og) (+5V)
(+5V) (18) G (18) (+5V)
(+5V) (20) (20) (+5V)

Connector : Half—pitch

20 pins(PCR)

Connector : Half—pitch
20 pins(PCR)

Recommended cable:A66L-0001-0284 (#28AWG x 10 pairs)
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Note

Connect +5V when optical I/O link adapter is used. Do not connect when metal cable is used.
When metal cable is used, cable length between units is extended by 10 m.
When optical I/O link adapter is used, cable length between units is extended by 200m.

e Connection between
bases (with I/O unit-A)

From the last
Group

Base #0

Base #1

AIFO1A
JD1B

JD1A

—C
—0

AIFO1A

L‘J JD2

JD3 L‘J’i‘ JD2

To next Group

JD2

S1(01)
*S1 (02)
S2 (03)
*S2 (04)
S3 (05)
*S3 (06)
S4 (07)
*S4 (08)
S5 (11)
*S5 (12)
S6 (13)
*S6 (14)
ID1 (09)
ID2 (17)
ID3 (18)
0V (15)
0V (16)

Connector : Half—pitch

20-pins (PCR)

® Cable connection in the
terminator JD2

TRM1 (04)
TRM1 (10)
TRM2 (12)
TRM2 (19)
TRM3 (14)
TRM3 (20)

]
]

]

Connector : Half—pitch

20—pins (PCR)

— 104 —

Terminator
JD3

1 /\ 1
. — (01) S1
; /\ — (02) *S1

/\ 1
— (03) S2
Z /\ L { (04) *S2

1 /\ 1
, 1 (05) S3
. /\ (06) *S3

1 /\ 1
: L (07) S4
: /\ +{ (08) *s4
' A (11) S5
: \ | (12) *S5
; A | (13) S6
‘ /\ | (14) *s6
: ' | (09) ID1
; | (17) ID2
. | (18) ID3
: ' | @5) ov
: | (16) ov

to- - - - - Shield- - - - - -

Connector : Half—pitch
20-pins (PCR)
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245

Servo Interface

® Connection to C series
servo amplifier

e Connection to cable

When using the C series servo amplifieacseries servo amplifier (type

A interface), connect the serial pulse coder cable to the NC.

When using ther series servo amplifier (type B interface), connect the
serial pulse coder cable to the servo amplifier module.

Main CPU board | AMPx
Option 2 boards | (JVX)

ENCx
x:1~8 | (JFx)
A\

-

(IF2x)

SCALEX

[1 [
ervo

AC reactor
Tl 200VACIR30VAC
ervo
amp. Off by emergency stop
CN1 a5 — Aclo0V
Power line

Linear scale etc.

-

APCBAT(JA4A, JA4B)
Lo

-

attery
6V

AMPX(JVX) CN1
IRn (01) |— A 1 (01) IRn
GDRn (02) /\ ~— (02) GDRn

*PWMAN (03) | A —| (03) *PWMAN
oV (04) |— /\ —{ (04) COMAN
*PWMBN (05) | A | (05) *PWMBN
OV (06) |— /\ | (06) COMBn
*PWMCn (07) |— A | (07) *PWMCn
oV (08) /\ +{ (08) COMCn
(09) A (09) GNDn *1
*MCONRN (10) |— /\ | (10) *MCONn

ISn (11) |— A | (11) ISn

GDSh (12) |- /\ | (12) GDbsn
*PWMDn (13) | A | (13) *PWMDn
oV (14) |- \ .| (14) COMDn
*PWMERN (15) A | (15) *PWMEn
oV (16) | /\ —| (16) COMEn
*PWMFn (17) | A | (17) *PWMFn
ov(18) | /\ .| (18) COMFn
a9 | A ' | (19
*DRDYn (20) | /\ | (20) *DRDYn
. Shield _ _ _ _ _ :

Connector : Half-
pitch 20—pin

Connector : MR20—pin (S series servo amp.)
Connector : Half—pitch 20—pin (C series servo amp.)

Recommended cable material : A66L—0001-0284#10P(#28AWG x 10 pairs)

Notes

1 Not used for C series amplifier.

2 Suffix nin signal name is an axis number 1 to 8.
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® Connection to o series
servo amplifier
(Interface type A)

For Series 16/160
MAIN-A

Main CPU board | AMPX
Option 2 boards | (JVX)
Power line
ENCx Linear scale etc.
x:1~8 | (JFX) TG
i,
[1 [
(JF2x) motor
S
-
| APCBAT(JA4A, JA4B) ATy
— 6V
e Connection to cable
AMPX(JIVX) JVxB
1 /\ i
IRn (01) — (01) IRn
GDRn (02) [ /\ ‘— (02) GDRn
*PWMAnN (03) [ = — (03) *PWMAnN
oV (04) /\ ' | (04) COMAn
1 A +{ (05) *PWMBn
*PWMBn (05) [, 1 (
ov(06) [ /\ —{ (06) COMBnN
! A ! *
*PWMCn (07) [ JA\ | (07)*PWMCn
oV (08) : | (08) COMCn
09 A (09) GNDn *1
. (09) : /\ *{ (10) *MCONn
MCONn (10) | | A | @1)1sn
1Sn (11) /\ (12) GDSn
oV (14) | . /\ | (14) COMDn
*PWMEn (15) | . A | (15) *PWMEn
oV (16) | /\ ' | (16) COMEn
*PWMFn (17) | /\\ | (17) *PWMFn
oV (18) |— | (18) COMFn
(19) | /\\ : (19)*
. Shield . - - _ . s

Connector : Half—
pitch 20—pin

Recommended cable material : A66L—0001-0284#10P(#28AWG X 10 pairs)

Note

Suffix n in signal name is an axis number 1 to 8.
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® Connection to o series
servo amplifier
(Interface type B)

For Series 16/160
MAIN-B and Series 18/180

Main CPU board | AMPX
Option 2 boards | (JSXA)

Power line

Linear scale etc.

[1 [
SCALEx ervo
e
® Connection to cable
AMPX(JSXA) CN1
IRn (01) — /\\ " (01) IRn
GDRn (02) — (02) GDRn
*PWMAn (03) A —| (03) *PWMAN
oV (04) [ / \ —| 09 ov
PWMCh (05) [ A | (05) *PWMCn
oV (06) : /\ — (06) OV
1 A ! *|
*PWMEn (07) | /\ : 288 OF\)/WMEn
. ov (08) | A X (09) *DRDYn
DRDYn (09) : / \ : (10) *MCONN
*MCONN (10) | , A | (11) ISn
ISn (11) | / \ | (12) GDSn
GDSN (12) | A ' | (13)*ELBLn
*ENBLn (13) | . /\ | @4)ov
ov(14) |_. A | @5)PDn
PDn (15) | /\ ' | (16) *PDn
*PDn (16) [ A : (17) PREQnN
oV (19) |— /\\ — (9ov
*0V (20) [— — @0V
. Shield . _ _ _ _ :

Connector : Half—
pitch 20—pin

Recommended cable material : A66L—0001-0284#10P(#28AWG X 10 pairs)

Note

Suffix n in signal name is an axis number.
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® Connection of serial

pulse coder ENCx(JFx) Serial pulse coder
SD (01) — = *— (E) REQ
*SD (02) ﬁ \ — (F) *REQ
REQ (05) : :
: A : A) SD
*REQ (06) . / ‘ EB; *SD
+6V (07) | o | A L@l (T) +6V
+5V (09) _T X /\ j T
+5V (18) - ’
+5V (20) . X i
oV (12) : : (L) +5V
ov ) [ & (W) ov
0V (16) : — (U) OVA
B ®—{ (N) SHLD(Sheil
G
Connector : Half—pitch Connector : CANON
20—-pin

Recommended cable : A66L-0001-0286(#20AWG X 6, #24AWG X 10 pairs)

Note
Be sure to note voltage drop by cable resistance.

® Serial pulse coder A

0.40XRXx2L

Voltage drop(Max) = 0.25[V] = M

0.40 : Current consumed by pulse coder
R : Resistance per unit length of cal¥]
L : Cable length [m]
M : No. of wires to 5V and OV

[Ex1]A66L—0001-0286(20/0.18,0.0394W/m) : L (Max)=23.79m
[Ex2]A66L—0001-0157(50/0.18,0.016W/m) : L (Max)=58.59m

However, as a cable of 11 dia. cannot be clamped with the half—pitch
connector, prepare a relaying connector or fabricate the cabel by
peeling off the sheeth and covering a heat—shrinkable tube.

When using the C series servo amplifier or series servo amplifier
(type A), connect the serial pulse coder to the NC.When using the
series servo amplifier (type B), connect the serial pulse coder to the
servo amplifier.
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® Serial pulse coder C

2.4.6
Connections by Type of
Detectors

® Built—in pulse coder

Connection to C series
servo amplifier

0.35XR X 2L
Voltage drop (Max) = 0.20[V] = M—
0.35 : Current consumed by pulse coder
R : Resistance per unit length of caldiE ]
L : Cable length [m]
M : No. of wires to 5V and 0V

[Ex1]A66L-0001-0286(20/0.18,0.0394W/m) : L (Max)=21.75m
[Ex2]A66L-0001-0157(50/0.18,0.016W/m) : L (Max)=53.57m

However, as a cable of 11 dia. cannot be clamped with the half—pitch
connector, prepare a relaying connector or fabricate the cabel by
peeling off the sheeth and covering a heat—shrinkable tube.

Note
When using the C series servo amplifier or a series servo
amplifier (type A), connect the serial pulse coder to the NC.
When using the a series servo amplifier (type B), connect
the serial pulse coder to the servo amplifier.

Main CPU board Servo amplifier

Table

AMP a H CN1

Servo L
pC motor :D
ENC a B |
] Position + speed+rotor position

SCALE a ]
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Connection to a series

servo amplifier For MAIN-A
(Interface of type A) of Series 16/160 SVM
Table
AMP a l_‘ CN1
777 /72
Servo —
PC
motor :U
ENC a B |
] Position + speed+rotor position
SCALE a ]
Connection with o series
servo amplifier For MAIN-B
(Interface of type B) of Series 16/160
and Series 18/180 SVM
* Main CPU board
« Option2 board Table
AMP a l_‘ JvaB
IFa 772 77z

T pc | Servo :U I

| motor

Position + speed+rotor position

SCALE a ]

® Separate type pulse
coder,Linear scale

Connection to C series
servo amplifier Main CPU board  Servo amplifier Linear scale

C———1
AMP o H CN1
(777 | v7Z2(k9)

pc | Servo . .
motor :D .
ENC a B | '
] Velocity feedback+ rotor posi- !
tion :
SCALEG]

Position feedback Separate type PC
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® Connection to o series

servo amplifier SVM Linear scale
(Interface of type A) Ot boars
/]
AMP o l_‘ CN1
(7774 | 1727219
PC Servo N ,
motor :[I !
ENC a B | |
] Velocity feedback+ rotor posi- !
tion :
SCALE a | |
Position feedback Separate type PC
e Connection with o series
servo amplifier SVM Linear scale
(Interface of type B) YIS
« Option2 board :
AMP o l_‘ JvaB
IFa D:m m

pc | Servo .
| motor :U

Velocity feedback+ rotor posi-
tion

SCALEa | /b 0000000000000 o ...
L Position feedback

Separate type PC

® Associated parameters

#7 #6 #5 #4 #3 #2 #1 #0
[ 15 ] | | | | | | [ oPm | |

#1 (OPTx) : Separate type pulse coder of position detector is :

0: used
1: not used
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2.4.7
Combining Serial
Spindle and Analog

Spindle
® Only serial spindle is
used
Main CPU Serial
board spindle
A—OUT1 #1 Spindle ]
(JABA) Lr T motor
SPDL-1 [ ] PC
(JA7A) — (Note) .
Serial
spindle
#2 Spindl
pindle
] motor ]
PC []
® Only analog spindle is
used
Analog
spindle ‘
Main CPU Spindle
board motor ]
A-OUT1 M \T‘
(JABA) [
SPDL-1 |+
oa7a) PC [
® Serial spindle and
analog spindle are used Analog
spindle ‘
Spindle
motor ]
Main CPU Serial
board spindle
#l Spindle
-
)(B:];\%X)Tl | I \T \T motor ]
SPDL-1 [} PC
QATA) [ MD_T -
Serial
spindle
#2 Spindie | —
] motor
PC ]
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Note
When a serial spindle amplifier is used, an optical 1/O link
adapter must be used to connect the main CPU board to the
spindle amplifier. When the o series spindle amplifier is
used, the main CPU board and spindle amplifier must be
connected using a metallic cable.

2.4.8
Connection to o Serial Main CPU board (Sjif;;j’é)
Spindle Amplifier Option 2 board JATB
1 1
| T L| SPM
x:1,2
JD1(Optical I/O link
SPDL—x (JA7A, B) adapter)
SIN (01) (01) SIN
*SIN (02) (02) *SIN
SOUT (03) (03) souT
*SOUT (04) (04) *sOUT
oV (11) (11) ov
oV (12) (12) ov
0V (13) (13) ov
oV (14) (14) ov
0V (15) (15) oV
0V (16) (16) Ov

Connector:Half—pitch

Connector:Half-pitch g 20—pin

20-pins
Recommended cable:A66L—-0001-0284#10P(#28AWG x 10pairs)
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2.4.9
I 1 SPDL—X Optical 1/0 link -
Copnectlon tq Serlal Main CPU board | (Ja7A )  adapter Serial
Spindle Amplifier Option 2 board Optical fiber spindle
n N 1] amplifier
x:1,2 JD1 COP1 CN11A

JD1(Optical I/O link

SPDL—x (JA7A, B) adapter)
SIN (01) (02) SIN
*SIN (02) (01) *SIN
SOUT (03) (04) souT
*SOUT (04) (03) *souT
+5V (09) — (09) +5V
+5V (18) |— 1 (18) +5V
+5V (20) | : L (20) +5V
oV (11) (11) oV
ov(12) |— /\ L (12) ov
oV (13) AN | (13) ov
oV (14) [ /\ — (14) oV
oV (15) [— /\\ — (15) OV
oV (16) | — (16) OV
Cepmmm o - Shield - - - - -

Connector:Half-pitch

Connector:Half-pitch g 20—pin

20-pins
Recommended cable:A66L.—-0001-0284#10P(#28AWG x 10pairs)
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2.4.10
Connection to Analog Main CPU board | Control signal
Spindle Amplifier Option 2 board

Analog
spindle
amplifier

A-OUTx (JABA, B) AC200V
L

-

[

SPDL—x (JA7A, B)
] — | Spindle
x:1, 2 Position coder motor

Spindle J |_

A-OUTX(JABA, B) Analog spindle amplifier
svC(07) |- /\\ !
[ ovs) : :
|f ENB1(08) | | :

ENB2 (09) ‘- - Shield - --- :
Connector : Half—pitch Connector : MR20—pin
20-pins G
SPDL—x(JATA, B) Position coder

SC(01) /\\ Z (B) SC
*SC (02) : (P) *sC
PA (05) A (A PA
*PA(06) | \ ﬁ (N) *PA
PB(07) |— A ; (c) PB

*PB (08) |— /\ . (R) *PB

+5V (09) | Z

+5V (18) . j i

+5V (20) | : (H) +5V

oV (12) | :
oV (14) |~ : i
oV (16) |- : (K) ov
Com e n Shield- - - -
Connector : Half—pitch G Connector : CANON

20-pins

Recommended cable : A66L-0001-0286(#20AWG x 3 pairs, Max.20m)

2.4.11
Remote Buffer Interface

e Connection R232-1(JD5C)  (Channel 3)

Option 1 board |1 Host computer

R422-1(JD6A)
W Host computer
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® Example of cable
connection

R232-3(JD5C)

Host computer

Connector: Half—pitch
20-pins (PCR)

(02) SD
(20) ER
(04) RS

(08) CD

(03) RD
(06) DR
(05) CS

(07) SG

(25) +24V
(01) FG

RD (01) |— A :
ov(02) /\ :
DR (03) |— /\\ o
oV (04) — : ]
Cs(05) A :
OV (06) |— /\ 3
CD (07) . A : L]
oV (08) - /\ ; ®
©9) | . .
+24V (10) | | :
SD (11) . A !
oV (12) L. AN ’
ER (13) : A .
oV (14) |- /\ : L
RS (15) | A
ov(e) | /AN
(17) ! !
as) | . Z
+24V (19) | ! !
(20) | —_—
! Shield - -

Connector: D—-SUB 25—pin

Notes

1 Connect RS when CS is not used.

2 Connect as follows when protocol A or extended protocol A

is used:

a) Connect to ER when DR is not used.
b) Always connect CD to ER
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® Example of RS—422

cable

2.4.12

High—speed DI Signal

Interface

® Connection diagram

R422-1(JD6A)

Host computer

(04) RD

(22) *RD

@anTT

(35) *TT

(07) RS

(25) *RS

11) TR
(29) *TR

(19) SG

(06) RD
(24) *RD

(08) RT

(26) *RT

(09) CS
(27) *CS

(12) TR

(30) *TR

Connector : Half—pitch 20—|—

pins (PCR)

G

RD (01) |— A I
*RD (02) (— / /\\ :
RT (03) |— :
*RT (04) |— /\ :
Cs (05) A ;
*CS (06) |— /\
DM (07) |— A :
Note) *DM (09) : / \ ’
0V (08) |— :
(+24v) (10) | | I
SD (11) |— A :
*SD (12) |— \
TT@A3) | A :
T (14) | /\ :
RS (15) A .
*RS (16) | /\ ;
TR (17) | A .
*TR (18) |— /\ :
(+24V) (19) | !
(20) | - —
. Shield - - - - - .

(01) FG

Connector : D—SUB25 Pin

Note

Be sure to use the twisted pair cable.

Note that pin

arrangement of *DM signal on NC side is not regular to
escape from damage due to wrong connection.

Option 2A/B board |—
-

Built—in 1/0 card

HDI (JA5)

HDI (JA5)
L

Touch sensor
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® Connection details

HDI (JA5)
L N 3
s " o w——
02) — .
HDIL (11) [— /\\ T |
oV (12) [ N Z
HDI2 (03) [ 7\ : N'_\
ov (04) [ Z
HDI3 (13) [ /\\ ; N’_\
ov(14) [ A s
HDI4 (05) | / ! \'_\
0V (06) | A T
ov (16) [ | /\ e
HDI6 (07) | | A T
oV (08) | /\ ! \'_\
HDI7 (17) | A "3
N e s w————
C tor: Half—pitch :L""ShiEId””J
onnector: Hall—pItc
20-pin (PCR) P G
Parameter 6200 and 6202 decide which signals are used for the high speed
skip signal.
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2.4.13

Analog signal interface
CNC OPTION 2
JA6
(PCR-EV20MDT)
1] AINO |11]| AINL
2| ov |12] ov
3| anz [13] ans | [][}——
4] ov |1a| ov
5 | AOUT |15
6| ov |16| ov
7 17
8 18
9 19
10 20

Cable connection

1 ! !
Analog input CHO { AINO 2 ' !
ov :
AIN1 - : :
Analog input CH1 { 12 ! '
ov . .
AIN2 3 : :
Analog input CH2 { 4 X !
ov ; .
13 , X
. AIN3 T ;
Analog input CH3 { 14 , X
ov T ;
5 ! 1
AOUT T ]
Analog output { ! ,
ov T T
Shield
G iel
® Receiver circuit
CNC
5V
AINO~3
Input voltage range —10V to +10V

Input current range —0.5mA to +0.5mA

_,__(

ov oV ov

1000kQ

AOUT
Output voltage —10V to +10V

ov ov
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2.4.14
Environmental
Requirement

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

(1) Cabinet manufactured by the machine tool builder for housing the
control unit or peripheral units;

(2) Cabinet for housing the flexible turnkey system provided by FANUC:

(3) Operation pendant, manufactured by the machine tool builder, for
housing the CRT/MDI unit or operator’s panel ;

(4) Equivalent to the above.

The environmental conditions when installing these cabinets shall
conform to the following table.

Room tem- | In operation 0° to 45°

perature In storage or transportation —20° to 60°

Change in 1.1°C/minute max.

temperature

Relative Normal : 75% or less

humidity Temporary (with 1 month) : 95% or less

Vibration In operation : 0.5 G or less

Environ- Normal machine shop environment

ment (The environment must be considered if the cabinets are in a

location where the density of dust, coolant, and/or organic sol-

vent is relatively high.)

2.4.15
Power Capacity

The power capacity of the CNC control unit, which in this section means

the specification required for the power supply, is obtained by adding the
power capacity of the control section and the power capacity of the servo
section.

Power capacity of | When the control unit has four slots or 0.4KVA
the control less, and power supply Al is used.
section
When the control unit has six or more 1KVA
slots, or power supply Bl is used.

Power capacity of | Depends on servo motor type.
the servo section

2.4.16
Action Against Noise

The CNC has been steadily reduced in size using surface—-mount and
custom LS1 technologies for electronic components. The CNC also is
designed to be protected from external noise. However, it is difficult to
measure the level and frequency of noise quantitatively, and noise has
many uncertain factors. It is important to prevent both noise from being
generated and generated noise from being introduced into the CNC. This
precaution improves the stability of the CNC machine tool system.

The CNC component units are often installed close to the parts generating
noise in the power magnetics cabinet. Possible noise sources into the
CNC are capacitive coupling, electromagnetic induction, and ground
loops.

When designing the power magnetics cabinet, guard against noise in the
machine as described in the following:
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® Separating signal lines

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

following table :
Bind the cables in each group as described in the action column.

Group Signal line Action
A Primary AC power line Bind the cables in group A sepa-
- rately (Note 1) from groups B and
Secondary AC power line C or cover group A with an elec-
AC/DC power lines (containing | tromagnetic shield (Note 2).
the power lines for the servo and
spindle motors)
- Connect spark killers or diodes
AC/DC solenoid with the solenoid and relay.
AC/DC relay
B DC solenoid (24VDC) Connect diodes with DC solenoid
and relay.
DC relay (24 VDC) Bind the cables in group B sepa-
rately from group A or cover group
DI/DO cable between the CNC B with an electromagnetic shield.
and power magnetics cabinet Separate group B as far from
group C as possible.
DI/DO cable between the CNC | tis more desirable to cover group
and machine B with the shield.
C Cable between the CNC and Bind the cables in group C sepa-
servo amplifier rately from group A or cover group
— — C with an electromagnetic shield.
Cable for position and velocity
feedback Separate group C as far from
Cable between the CNC and |group B as possible.
spindle amplifier
Cable for the position coder SBi(ra]gsure to perform shield proces-
Cable for the manual pulse gener-
ator
Cable between the CRT and MDI
RS232C and RS422 interface
cables
Cable for the battery
Other cables to be covered with
the shield
Notes

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

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

The following ground systems are provided for the CNC machined tool:

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

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

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

ground_ Notes on connecting the
ground systems

----- Signal ground system

Frame ground system
Power Servo CNC System ground system
mag- amplifi- control
netics er unit ;
unit - - | -f- - - - - - I Operator’s
. panel
e e -
' 1 ' [l ! . S ———— e X
o e S e
. L 4 I Machine
tool
Power magnet-
ics cabinet

Distribution board

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

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

0O The system ground cable must have enough cross—sectional area to
safely carry the accidental current flow into the system gound when
an accident such as a short circuit occurs.

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

0 Use the cable containing the AC power wire and the system gound
wire so that power is supplied with the ground wire connected.
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® Connecting the signal
ground (SG) of the
control unit

Control unit

— T _________/"
]I . 0
5 D
o ﬁ =
M3 or M4 terminal
g H for signal ground Printed cir-
cuit board
SG M3
—~— %«;{)
| =2 =
o I
Ground cable
Ground cable:
wire with a sectional area
of 2mm?2 or more
F rroaurrrl] 3 Ground plate of System ground
?FG) = the cabinet

Connect the 0 V line of the electronic circuit in the control unit with the
ground plate of the cabinet via the signal ground (SG) terminal.
The SG terminal is located on the printed circuit board at the rear of the

control unit.
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® Noise suppressor

® Cable clamp and shield
processing

The AC/DC solenoid and relay are used in the power magnetics cabinet.
A high pulse voltage is caused by coil inductance when these devices are
turned on or off.
This pulse voltage induced through the cable causes the electronic circuits
to be disturbed.
To reduce the pulse voltage, use a spark killer for an AC device or a diode
for a DC device.

Notes on selecting the spark killer

Use a spark killer consisting of a resistor and capacitor in series. This type
of spark killer is called a CR spark killer.
(A varistor is useful in clamping the peak voltage of the pulse voltage, but
cannot suppress the sudden rise of the pulse voltage. FANUC therefore
recommends a CR spark killer.)
The reference capacitance and resistance of the spark killer shall conform
to the following based on the current (1(A)) and DC resistance of the
stationary coil :

1) Resistance (R):Equivalent to DC resistance of the caoill

2) Capacitance (C): 12— 12 (uF
) Cap ©) " 35 (uF)
Equivalent circuit of th k kill R c
quivalent circuit of the spark killer _/\/\/\/_’ ’_
Spark killer
AC relay
»—‘ ’—o—( )—0
4?—¢ } } Motor
Spark killer

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

Partially peel out the sheath and expose the shield. Push and clamp by
the plate metal fittings for clamp at the part. Metal fittings for clamp are
attached to the control unit. The ground plate must be made by the
machine tool builder, and set as follows:
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Control unit
~ Machine side
installation
board

Ground plate

x\\\\\\\\\\\

Shield cover
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2.5

LED DISPLAY AND
MODULE
CONFIGURATION OF
PCB

25.1
Power supply unit

e |LED display

® Disposition of
Connector, etc.

® In case of Power supply
Al and BI

Name

Code

Power supply unit Al

A16B-1212-0900
A16B-1212-0901

Power supply unit Bl

A16B-1212-0870
A16B-1212-0871

Power supply unit C

A20B-1005-0420

This LED is lit when the input AC power voltage is sup-
PIL(Green) .
plied to CP1.
This LED is lit when overcurrent,overvoltage, or low volt-
ALM(Red) o
age occurs in direct current output voltage.
D - cP1
(AC IN)
CP2 - < CP3
(AC OUT) (AC OUT)
<-1— Battery case
PlLe =
ALM @ ‘/7 LED
D<—— cP4
(CONTROL)
CP5 [U CP6
(24V) (24E)
F3 D D -1— F4
Locations of connectors and fuses
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® |n case of power supply

C
110
PSU
Connector
oooo Function Abbreriation number
Oooo
=
(|
- 1 Fuse
1 1> milim
[
I
2 1™ 110 2 24V Input DCIN CP1A
3 24V Output DC OUT CP1B
N
N
[
[ I
m |
4 e . 4  Battery CP8
(]
1] 5 Battery case
5
|
]
[
[
[
[ L L
[
[
[
]
[
]
]
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® [Fuse

® Baittery

Fuses
:uog;/:)?; Ordering code Symbol | Rating Individual code
F1 7.5A A60L-0001-0245#GP75
Al A02B-0200-K100 |F3 3.2A A60L-0001-0075#3.2
F4 5A A60L-0001-0046#5.0
F1 7.5A A60L-0001-0245#GP75
BI A02B-0200-K101 |F3 5A A60L-0001-0075#5.0
F4 5A A60L—-0001-0046#5.0
C A02B-0177-K101 |- 7.5A A60L-0001-0046#7.5R
Circuit protected by fuses
Symbol Use
F1 200-VAC input
F3 Power supply for 9” monochrome CRT or LCD
F4 I/O unit, etc.

Lithium battery code : A98L—-0031-0012
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® Block diagram for power

supply unit (Al and BI)

ave+
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€‘2dd
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'aWl} ——————— '
_ 1nd '+t ! o
— — [ B B I ! - ~
“ 1Nno Ceor ! ¥ v 19— H-DQC_
, Vi ! — O] wJee feulaixg
) Ca e , NIV gd €d— ndino wuey
ver ERV —JOF
ST+ J70A v4 za- 440 Jemod
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STV 440 A H
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25.2
Main CPU Board

® Seriesl6
Main CPU Board

MAIN-A [4—axis specification

Name Code
Main CPU board A16B-3200-0010
Main CPU board A16B-3200-0170

MAIN-B [B—axis specification

Name Code
Main CPU board A16B-3200-0110

e LED display
1 LED status in power on routine (Green LED)
[]:OFF H:ON
STATUS IO Power OFF
STATUS HHEE Initial status after power on (CPU is not run yet)
STATUS H]HNE Waiting for other CPU’s answer (ID setting)
STATUS (NN Detect other CPU’s answer (Finished of ID set-
ting)
STATUS HE[LN FANUC BUS initialized
STATUS JHC]H PMC initialization (1) finished
STATUS RCJCH All PCBs configuration finished
STATUS HEE] PMC initial running finished (PMC-RB only)
STATUS CJHE] Waiting for digital servo initialization
STATUS BLILIC] All initialized, running

2 LED status in power of alarmJ:OFF H:ON Xx:Don'’s care

STATUS OO RAM parity alarm occured in main CPU board
ALARM HE[] or servo alarm occured in OPTION-2 board
STATUS (IR0 Servo alarm (watch dog alarm) occured
ALARM [JHE

STATUS L1RCIC] Other system alarm occured

ALARM [JH[C]

STATUS HIHEE The system is stopped before the CPU is acti-
ALARM x H X vated

3 LED display whe

sub—CPU), is not started

n the system, fitted with option 2 board (with

[(1:OFF H:ON

STATUS HE[ 1]
ALARM (U]

An error occurred in the BASIC SRAM of the
option 2 board (with sub—CPU). Replace the
option 2 board.
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® @ | ocation of modules
A16B-3200-0010

Connector Connector

LED _| hame number Use
CRT JA1 CRT video signal
MDI JA2 MDI keyboard
R232-1 JD5A RS-232-C serial port
X i R232-2 JD5B RS—232-C serial port
1) 2, (3) (4 (5) MPG JA3 Manual pulse generator
IOLINK  JD1A FANUC I/0 LINK
SPDL-1 JA7A Serial spindle
A-OUT1 JA8A Analog output
APCBAT JA4A Battery for use with the APC
Connector AMP1 Jvi Axis 1 servo amplifier
for add on AMP2 Jv2 Axis 2 servo amplifier
board AMP3 JVv3 Axis 3 servo amplifier
AMP4 Jv4 Axis 4 servo amplifier
ENC1 JF1 Axis 1 pulse coder
@®) 6 (7) ENC2 JF2 Axis 2 pulse coder
ENC3 JF3 Axis 3 pulse coder
9) ENC4 JF4 Axis 4 pulse coder
SCALE1 JF21 Axis 1 scale
SCALE2 JF22 Axis 2 scale
\ SCALE3 JF23 Axis 3 scale
ROM for SCALE4 JF24 Axis 4 scale
boot
No. Name Specifications Function Display of system
configuration screen
(2) FROM A20B-2902-0080 | CNC FLASH ROM MODULE: 4MB
module system, ADDITIONAL SRAM: 512KB
servo -
A20B-2902-0081 system, FLASH ROM MODULE: 4MB
A20B-2902-0082 | graphic FLASH ROM MODULE: 2MB
tem,
A20B-2902-0090 ,?-\)(,jsdﬁirgnal FLASH ROM MODULE: 8MB
SRAM ADDITIONAL SRAM: 2MB
A20B-2902-0091 FLASH ROM MODULE: 8MB
A20B-2902-0092 FLASH ROM MODULE: 6MB
A20B-2902-0093 FLASH ROM MODULE: 8MB
ADDITIONAL SRAM: 512KB
A20B-2902-0094 FLASH ROM MODULE: 6MB
ADDITIONAL SRAM: 512KB
(2) DRAM A20B-2901-0940 | RAM for the | RAM: 6MB
module CNC -
A20B-2901-0941 system RAM: 4MB
A20B-2901-0942 RAM: 2MB
) PMC A20B-2901-0960 | PMC control | PMC MODULE: PMP2 + SLC
module A20B—2901-0961 PMC MODULE: PMP2
4 CRTC A20B-2902-0270 | CRT CRTC MODULE: 14" CRT
module A20B-2902-0271 t;)xrft?('jp'ay CRTC MODULE: 9” CRT
A20B-2902-0272 CRTC MODULE: VGA
A20B-2902-0273 CRTC MODULE: 14" CRT
A20B-2902-0275 CRTC MODULE: VGA
A20B-2902-0276 CRTC MODULE: 9” CRT
A20B-2902-0277 CRTC MODULE: 9” CRT
A20B-2902-0278 CRTC MODULE: VGA
(5) Spindle A20B-2901-0980 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0981 SERIAL SPINDLE LSI
A20B-2901-0982 ANALOG SPINDLE LSI
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® Location of modules

A16B-3200-0170

\ ROM for

boot
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SCALE1l JF21
SCALE2 JF22
SCALE3 JF23
SCALE4 JF24

No. Name Specifications Function Display of system
configuration screen
(6) Servo A20B-2902-0060 | Servo SERVO 3/4 AXIS
module control
A20B-2902-0061 | 3 or 4 axis
@) Servo A20B-2902-0060 | Servo SERVO 1/2 AXIS
module control
A20B-2902—-0061 | 1 or 2 axis
Add on board
No. Name Specifications Function Display of system
configuration screen
(8) Graphic A20B-8200-0010 | Graphic GRAPHIC ENGINE FUNC-
function display TION
board A20B-8200-0011 | control
Connector Connector
LED name number Use
CRT JA1 CRT video signal
MDI JA2 MDI keyboard
: R232-1 JD5A RS—-232-C serial port
) R232-2 JD5B  RS-232-C serial port
2 (3) (4 (5) (6) MPG JA3 Manual pulse generator
IOLINK  JD1A FANUC I/0 LINK
SPDL-1 JA7A Serial spindle
A-OUT1 JA8BA Analog output
APCBAT JA4A Battery for use with the APC
Connector AMP1 Jvi Axis 1 servo amplifier
for add on AMP2 Jv2 Axis 2 servo amplifier
board AMP3 Jv3 Axis 3 servo amplifier
AMP4 Jv4 Axis 4 servo amplifier
ENC1 JF1 Axis 1 pulse coder
) 7 (8) ENC2 JF2 Axis 2 pulse coder
ENC3 JF3 Axis 3 pulse coder
(10) ENC4 JF4 Axis 4 pulse coder

Axis 1 scale
Axis 2 scale
Axis 3 scale
Axis 4 scale
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No. Name Specifications Function Display of system
configuration screen
(1) |DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B-2001-0041 | o™ DRAM:AMB
A20B-2901-0942 DRAM:2MB
(2) |SRAM A20B-2902-0350 | Expanded | ADDITIONAL SRAM:256KB
module A20B—2902-0351 | >~V ADDITIONAL SRAM:768KB
A20B-2902-0352 ADDITIONAL SRAM:2.25MB
(3) |FROM A20B-2902-0341 | CNC sys- FLASH ROM MODULE:4MB
module tem, Servo
A20B-2902-0343 | system FLASH ROM MODULE:2MB
Graphic
A20B-2902-0410 | system, FLASH ROM MODULE:8MB
SRAM for
A20B-2902-0411 | system FLASH ROM MODULE:6MB
4) |PMC A20B-2901-0960 | PMC control | PMC MODULE:PMP2+SLC
module A20B—2901-0961 PMC MODULE PMP2
(5) |CRTC A20B-2902-0270 | CRT text CRTC MODULE:14"CRT
module A20B—2902—0271 Sgsrf’t'ra’ CRTC MODULE:9"CRT
A20B-2902-0272 CRTC MODULE:VGA
A20B-2902-0273 CRTC MODULE:14"CRT
A20B-2902-0275 CRTC MODULE:VGA
A20B-2902-0276 CRTC MODULE:9"CRT
A20B-2902-0277 CRTC MODULE:9"CRT
A20B-2902-0278 CRTC MODULE:VGA
6) | Spindle A20B-2901-0980 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0981 SERIAL SPINDLE LSI
A20B-2901-0982 ANALOG SPINDLE LSI
(@) Servo A20B-2902-0060 | Servo con- SERVO 3/4 AXIS
module trol 3rd or
A20B-2902-0061 | 4th axis
(8) | Servo A20B-2902-0060 | Servo con- | SERVO 1/2 AXIS
module trol 1st or
A20B-2902-0061 | 2nd axis
Add on board
No. Name Specifications Function Display of system
configuration screen
(8) Graphic A20B-8200-0010 | Graphic GRAPHIC ENGINE FUNC-
function display TION
board A20B-8200-0011 | control
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® | ocation of modules
A16B-3200-0110
(Total version of PC
board is 04A or older)

(10)

LED

Connector
for add on
board

)

\ ROM for

boot
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Connector Connector

name number
CRT JAL
MDI JA2
R232-1 JD5A
R232-2 JD5B
MPG JA3
IOLINK JD1A
SPDL-1 JATA
A-OUT1 JA8A

APCBAT JA4A

SERVO1 JS1A
SERVO2 JS2A
SERVO3 JS3A
SERVO4 JS4A
SERVOS5 JS5A
SERVO6 JS6A
SCALE1l JF21
SCALE2 JF22
SCALE3 JF23
SCALE4 JF24
SV-CHK JA26

Use

CRT video signal

MDI keyboard
RS-232-C serial port
RS—232-C serial port
Manual pulse generator
FANUC 1/O LINK
Serial spindle

Analog output
Battery for use with the
APC

Axis 1 servo amplifier
Axis 2 servo amplifier
Axis 3 servo amplifier
Axis 4 servo amplifier
Axis 5 servo amplifier
Axis 6 servo amplifier
Axis 1 scale

Axis 2 scale

Axis 3 scale

Axis 4 scale

SERVO CHECK
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2. HARDWARE

No. Name Specifications Function Display of system
configuration screen
(1) SRAM A20B-2902-0350 | Expanded ADDITIONAL SRAM:256KB
module A20B-2902-0351 | SRAM ADDITIONAL SRAM:768KB
A20B-2902-0352 ADDITIONAL SRAM:2.25MB
2) FROM A20B-2902—-0341 | CNC sys- FLASH ROM MODULE:4MB
module tem, Servo
system
Graphic
A20B-2902-0343 system, FLASH ROM MODULE:2MB
SRAM for
system
3) DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B—2901-0941 ;ﬁjm DRAM:4MB
A20B-2901-0942 DRAM:2MB
4) PMC A20B-2901-0960 | PMC control | PMC MODULE:PMP2+SLC
module A20B—2901-0961 PMC MODULE PMP2
(5) CRTC A20B-2902-0270 | CRT text CRTC MODULE:14"CRT
module A20B—2902—0271 Ssrf’t'ra’ CRTC MODULE:9"CRT
A20B-2902-0272 CRTC MODULE:VGA
A20B-2902-0273 CRTC MODULE:14"CRT
A20B-2902-0275 CRTC MODULE:VGA
A20B-2902-0276 CRTC MODULE:9"CRT
A20B-2902-0277 CRTC MODULE:9"CRT
A20B-2902-0278 CRTC MODULE:VGA
(6) Spindle A20B-2901-0980 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0981 SERIAL SPINDLE LSI
A20B-2901-0982 ANALOG SPINDLE LSI
(@) Servo A20B-2902-0060 | Servo con- SERVO 1/2 AXIS
module trol 1st or
A20B-2902-0061 | 2nd axis
(8) | Servo A20B-2902-0060 | Servo con- | SERVO 5/6 AXIS
module trol 5th or
A20B-2902-0061 | 6th axis
(9) | Servo A20B-2902-0060 | Servo con- | SERVO 3/4 AXIS
module trol 3rd or
A20B—2902-0061 | 4th axis
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Add on board

No. Name Specifications Function Display of system
configuration screen

(8) | Graphic A20B-8200-0010 | Graphic dis- | GRAPHIC ENGINE FUNC-
function play control | TION
board A20B-8200-0011
® Seriesl8 MAIN-B [3-axis specification
Main CPU Board
Name Code
Main CPU board A16B-2202-0860

MAIN-B [B—axis specification

Name Code
Main CPU board A16B-3200-0160
e | ED display LED display is same as Series 16. See P130.
® | ocation of modules
A16B—-2202-0860 Connector Connector
LED name number  Use

2, (3) (4, (5) (6)
CRT JA1 CRT video signal

MDI JA2 MDI keyboard
R232-1 JD5A RS-232-C serial port
R232-2 JD5B RS-232-C serial port

MPG JA3 Manual pulse generator

Connector IOLINK JD1A FANUC I/0 LINK
Lor agd on SPDL-1 JA7A  Serial spindle
oar A-OUT1 JASA  Analog output
AMP1  JS1A Axis 1 servo amplifier
9) (7.(8) AMP2  JS2A Axis 2 servo amplifier
AMP3 JS3A Axis 3 servo amplifier
(10) AMP4  JS4A Axis 4 servo amplifier
SCALE1 JF21 Axis 1 scale
SCALE2 JF22 Axis 2 scale
\ ROM for SCALE3 JF23 Axis 3 scale
SCALE4 JF24 Axis 4 scale

boot
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2. HARDWARE

No. Name Specifications Function Display of system
configuration screen
(1) |DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B-2001-0041 | o™ DRAM:AMB
A20B-2901-0942 DRAM:2MB
(2) |SRAM A20B-2902-0350 | Expanded | ADDITIONAL SRAM:256KB
module A20B—2902-0351 | >~V ADDITIONAL SRAM:768KB
A20B-2902-0352 ADDITIONAL SRAM:2.25MB
(3) |FROM A20B-2902-0341 | CNC sys- FLASH ROM MODULE:4MB
module tem, Servo
A20B-2902-0343 | system FLASH ROM MODULE:2MB
Graphic
A20B-2902-0410 | system, FLASH ROM MODULE:8MB
SRAM for
A20B-2902-0411 | system FLASH ROM MODULE:6MB
4) |PMC A20B-2901-0960 | PMC control | PMC MODULE:PMP2+SLC
module A20B—2901-0961 PMC MODULE PMP2
(5) |CRTC A20B-2902-0270 | CRT text CRTC MODULE:14"CRT
module A20B—2902—0271 Sgsrf’t'ra’ CRTC MODULE:9"CRT
A20B-2902-0272 CRTC MODULE:VGA
A20B-2902-0273 CRTC MODULE:14"CRT
A20B-2902-0275 CRTC MODULE:VGA
A20B-2902-0276 CRTC MODULE:9"CRT
A20B-2902-0277 CRTC MODULE:9"CRT
A20B-2902-0278 CRTC MODULE:VGA
6) | Spindle A20B-2901-0980 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0981 SERIAL SPINDLE LSI
A20B-2901-0982 ANALOG SPINDLE LSI
(@) Servo A20B-2902-0060 | Servo con- SERVO 3/4 AXIS
module trol 3rd or
A20B-2902-0061 | 4th axis
(8) | Servo A20B-2902-0060 | Servo con- | SERVO 1/2 AXIS
module trol 1st or
A20B-2902-0061 | 2nd axis
Add on board
No. Name Specifications Function Display of system
configuration screen
(8) Graphic A20B-8200-0010 | Graphic dis- | GRAPHIC ENGINE FUNC-
function play control | TION
board A20B-8200-0011
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® | ocation of modules
A16B-3200-0160 Connector Connector

LED name number  Use

CRT JA1 CRT video signal

MDI JA2 MDI keyboard
1 R232-1 JD5A RS-232—C serial port
N R232-2 JD5B RS-232—-C serial port
2@ @G 6@ MPG JA3 Manual pulse generator

IOLINK  JD1A FANUC I/0 LINK

SPDL-1 JA7A Serial spindle

A-OUT1 JA8A Analog output

APCBAT JA4A Battery for use with the APC

Connector SERVO1 JS1 Axis 1 servo amplifier
for add on SERVO2 JS2 Axis 2 servo amplifier
board SERVO3 JS3 Axis 3 servo amplifier
SERVO4 JS4 Axis 4 servo amplifier
! SERVOS5 JS5 Axis 5 servo amplifier
(10) 89 SERVO6 JS6 Axis 6 servo amplifier
SCALE1 JF21 Axis 1 scale
an SCALE2 JF22  Axis 2 scale
SCALE3 JF23 Axis 3 scale
SCALE4 JF24 Axis 4 scale
\ ROM for SV-CHK JA26 SERVO CHECK

boot
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2. HARDWARE

No. Name Specifications Function Display of system
configuration screen
(1) |DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B-2001-0041 | o™ DRAM:AMB
A20B-2901-0942 DRAM:2MB
(2) |SRAM A20B-2902-0350 | Expanded | ADDITIONAL SRAM:256KB
module A20B—2902-0351 | >~V ADDITIONAL SRAM:768KB
A20B-2902-0352 ADDITIONAL SRAM:2.25MB
(3) |FROM A20B-2902-0341 | CNC sys- FLASH ROM MODULE:4MB
module tem, Servo
A20B-2902-0343 | system FLASH ROM MODULE:2MB
Graphic
A20B-2902-0410 | system, FLASH ROM MODULE:8MB
SRAM for
A20B-2902-0411 | system FLASH ROM MODULE:6MB
4) |PMC A20B-2901-0960 | PMC control | PMC MODULE:PMP2+SLC
module A20B—2901-0961 PMC MODULE PMP2
(5) |CRTC A20B-2902-0270 | CRT text CRTC MODULE:14"CRT
module A20B—2902—0271 Sgsrf’t'ra’ CRTC MODULE:9"CRT
A20B-2902-0272 CRTC MODULE:VGA
A20B-2902-0273 CRTC MODULE:14"CRT
A20B-2902-0275 CRTC MODULE:VGA
A20B-2902-0276 CRTC MODULE:9"CRT
A20B-2902-0277 CRTC MODULE:9"CRT
A20B-2902-0278 CRTC MODULE:VGA
6) | Spindle A20B-2901-0980 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0981 SERIAL SPINDLE LSI
A20B-2901-0982 ANALOG SPINDLE LSI
(@) Servo A20B-2902-0060 | Servo con- SERVO 1/2 AXIS
module trol 1st or
A20B-2902-0061 | 2nd axis
(8) | Servo A20B-2902-0060 | Servo con- | SERVO 5/6 AXIS
module trol 5th or
A20B-2902-0061 | 6th axis
(9) | Servo A20B-2902-0060 | Servo con- | SERVO 3/4 AXIS
module trol 3rd or
A20B-2902-0061 | 4th axis
Add on board
No. Name Specifications Function Display of system
configuration screen
(20) | Graphic A20B—-8200-0010 | Graphic dis- | GRAPHIC ENGINE FUNC-
function play control | TION
board A20B-8200-0011
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2.5.3
Option 1 board

e LED display

Name

Specifications

Function

Option 1 board

A16B-2200-0913

Remote buffer

A16B-2200-0914

DNC1

A16B-2200-0919

Graphic (CAP-II)

A16B-2200-0918

Graphic +Remote buffer

A16B-2200-0916

Graphic + DNC1

Status of graphic function

Status of communication function

STATUS
ALARM

[
(|

/\/

Graphic function with CAP—II

[J:OFF, E:ON, x:Don'tcare :Blink

STATUS HEHENR Initial status after power on (CPU is not run yet)
ALARM EUOO
STATUS [JHX X Initial status after power on (CPU is not run yet)
ALARM [O0O0O
STATUS E[IXx X Waiting for other CPU’s answer (ID setting)
ALARM [O0O0O
STATUS [x X Graphic CPU initialized, running
ALARM OO
STATUS [JEX X ROM parity error occured
ALARM WO Replace the ROM module
STATUS E[Ix X RAM parity error occured
ALARM EOO Replace the OPTION 1 board
STATUS [ x x Command error occured
ALARM ECIC] Replace the OPTION 1 board
STATUS K% X X NMI from other PCB (LED are blinking at same time)
ALARM WO Check the LED status on other PCB
STATUS *[Ix x BUS error occured
ALARM EOO Replace the OPTION 1 board
STATUS %%k X X Divide error occured (LED are blinking alternatingly)
ALARM WO Replace the OPTION 1 board
STATUS Bk X X Invalid interrupt occured
ALARM WO Replace the OPTION 1 board
0 Communication function
[1:OFF, E:ON, x:Don'tcare 3 :Blink
STATUS HEEE Initial status after power on (CPU is not run yet)
ALARM EOO
STATUS x x[H Remote buffer CPU initialized, running
ALARM [0
STATUS x X %% Communication error occured from OPTION 1 board
ALARM OO
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2. HARDWARE

® Location of modules

® Type of modules

Connector Connector

name number  Use
CPU HED 4
CRT JAl CRT video signal
R232-3 JD5C RS-232—C serial port
_— ®) R422-1 JD6A  RS-422 serial port
Communication
function ROM
Graphic ROM
Mogule
NA N @ @ @
F-BUS
back plane
connector
No. Name Specifications Function Display of system
configuration screen
(1) [ Graphic A20B-2900-0350 | CPU for Not display
CPU mod- CAP I
ule
2) Graphic A20B-2900-0311 | Graphic GRAPHIC ENGINE
engine control for MODULE 2
module TT
3) Graphic A20B-2900-0311 | Graphic GRAPHIC ENGINE
engine control MODULE 1
module
4) CRTC A20B-2902-0270 | CRT text CRTC MODULE:
module display 14"CRT
control
A20B-2902-0272 CRTC MODULE:VGA
A20B-2902-0273 CRTC MODULE:
14"CRT
A20B-2902-0275 CRTC MODULE:VGA
5) Commu- A20B-2901-0361 | Commu- COMMUNICATION MODULE
nication nication
control control
module

— 141 —




2. HARDWARE B—62445E/03

254
Option 2 board Series 16
Option 2 board for MAIN-A
Name Specifications Function
Option 2 board A16B-2202-0400 CP_U for 2 path control + Additional
axis
Option 2 board A16B-2202-0401 Additional axis
Option 2 board A16B-2202-0890 CP_U for 2 path control + Additional
axis
Option 2 board A16B-2202-0891 Additional axis
Series 16

Option 2 board for MAIN-B

Name Specifications Function
Option 2 board A16B-2202-0850 CPU for 2 path control + Additional
axis
Option 2 board A16B-2202-0851 Additional axis
Series 18

Option 2 board for MAIN-B

Name Specifications Function

Option 2 board A16B—-2202-0853 CPU for 2 path control + Additional
axis
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e LED display

0O LED display transition when the power is turned 0®FF, H:ON
The STATUS LEDs are green and the ALARM LEDs are red.

No. LED display NC statue
1 STATUS 1010 When power is off
STATUS HEEE Startup status immediately after power is turned or
CPU is not running
3 STATUS HENE Initializing RAM
STATUS EHEER Software ID has been set, initialization of keys,
ALL CLR
5 STATUS CDOHE Waiting for software initialization 1
6 STATUS HELER Waiting for software initialization 2,
Initializing CMOS
7 STATUS [(ECH Initializing position coder
8 STATUS [HE(C] Waiting for digital servo system startup
9 STATUS BRI Startup has been completed and the system is now in

normal operation mode.

0O LED display when an erro occurs[:OFF, H:ON

No. LED display NC statue
1 STATUS RO RAM parity error occurred.
ALARM EOO
2 STATUS RO Servo alarm (watch dog, etc.) occurred
ALARM [OO0W
3 STATUS [IE[I] Other alarm occurred
ALARM [O0OO

0O LED display when system is not started :OFF, H:ON

No. LED display NC statue

1 STATUS HEEE An SRAM parity error occurred.
ALARM EOO

2 STATUS HECO A DRAM parity alarm occurred. Replace the DRAM
ALARM ECO module.

3 STATUS EELI] A RAM module of at least 2M is not mounted, or anoth-
ALARM [J0IC] er alarm occurred. Check and replace the DRAM

module.

0O LED display of additional axis [J:OFF, H:ON

No. LED display NC statue
1 STATUS HHER On normal operation
ALARM [0
2 STATUS HHER Servo alarm occurred in additional axis.
ALARM [OO0m
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® Location of modules

A16B-2202-0400 and

Connector Connector

b U
A16B—2202-0401 LED | e mammer e
HDI JA5 High—speed skip signal
A-1N JA6 Analog input
SPDL-2 JA7B Serial spindle
(1 @ () 4 () A-OUT2 JA8B  Analog output
APCBAT JA4B Battery for use with the APC
AMP5 JV5 Axis 5 servo amplifier
AMP6 JV6 Axis 6 servo amplifier
AMP7 V7 Axis 7 servo amplifier
AMP8 Jv8 Axis 8 servo amplifier
ENC5 JF5 Axis 5 pulse coder
JINA 6)(7) ENC6  JF6 Axis 6 pulse coder
ENC7 JF7 Axis 7 pulse coder
F-BUS ENC8  JF8 Axis 8 pulse coder
SCALE5 JF25 Axis 5 scale
Egﬁﬁ é’é?gre SCALE6 JF26  Axis 6 scale
SCALE7 JF27 Axis 7 scale
SCALE8 JF28 Axis 8 scale
No. Name Specifications Function Display of system
configuration screen
Q) FROM A20B-2902-0081 | 2nd path FLASH ROM MODULE:4MB
module A20B—2902-0082 | "2¢1° FLASH ROM MODULE:2MB
) SRAM A20B-2900-0541 | CNC ADDITIONAL SRAM: 512KB
module system
A20B-2901-0991 | RAM ADDITIONAL SRAM: 2MB
3) DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B-2901-0041 | o DRAM:4MB
A20B-2901-0942 DRAM:2MB
4) Spindle A20B-2901-0984 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0985 SERIAL SPINDLE LSI
A20B-2901-0986 ANALOG SPINDLE LSI
(5) |HAM A20B-2900-0280 | Analog H-SKIP DI & ANALOG I/O:
module I/0+HDI HDI+ANALOG
A20B-2900-0281 | HDI H-SKIP DI & ANALOG I/O:
HDI
(6) | Servo A20B-2902-0060 | Servo con- | SERVO 7/8 AXIS
module trol 7th or
A20B-2902-0061 | 8th axis
(7) | Servo A20B-2902-0060 | Servo con- | SERVO 5/6 AXIS
module trol 5th or
A20B-2902-0061 | 6th axis
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2. HARDWARE

® Location of modules

A16B-2202-0890, 0891

Connector Connector

name number  Use
LED
HDI JA5 High—speed skip signal
A-1N JA6 Analog input
SPDL-2 JA7B Serial spindle
A-OUT2 JA8B Analog output
‘ ‘ ‘ APCBAT JA4B Battery for use with the APC
1) (2) @) @) () AMP5  JV5 Axis 5 servo amplifier
AMP6 JV6 Axis 6 servo amplifier
‘ ‘ AMP7 V7 Axis 7 servo amplifier
AMP8 Jv8 Axis 8 servo amplifier
ENC5 JF5 Axis 5 pulse coder
ENC6 JF6 Axis 6 pulse coder
ENC7 JF7 Axis 7 pulse coder
ENC8 JF8 Axis 8 pulse coder
6 . SCALE5 JF25 Axis 5 scale
® O SCALE6 JF26  Axis 6 scale
SCALE7 JF27 Axis 7 scale
SCALE8 JF28 Axis 8 scale
No. Name Specifications Function Display of system
configuration screen
Q) FROM A20B-2902-0081 | 2nd path FLASH ROM MODULE:4MB
module A20B—2902-0082 | "2¢1° FLASH ROM MODULE:2MB
) SRAM A20B-2902-0350 | CNC ADDITIONAL SRAM: 256KB
module A20B—2002-0351 | ha"9ed [ADDITIONAL SRAM: 768KE
A20B-2902-0352 ADDITIONAL SRAM: 2.25MB
3) DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B-2901-0941 | oo™ DRAM:4MB
A20B-2901-0942 DRAM:2MB
(4) | Spindle A20B-2901-0984 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0985 SERIAL SPINDLE LSI
A20B-2901-0986 ANALOG SPINDLE LSI
(5) HAM A20B-2900-0280 | Analog H-SKIP DI & ANALOG I/O:
module I/O+HDI HDI+ANALOG
A20B-2900-0281 | HDI H-SKIP DI & ANALOG I/O:
HDI
(6) | Servo A20B-2902-0060 | Servo con- | SERVO 7/8 AXIS
module trol 7th or
A20B-2902-0061 | 8th axis
(7) | Servo A20B-2902-0060 | Servo con- | SERVO 5/6 AXIS
module trol 5th or
A20B-2902-0061 | 6th axis

— 145 —




2. HARDWARE

B—62445E/03

® Location of modules

A16B-2202-0850, 0851

SCALE1 JF21-2
SCALE2 JF22-2
SCALE3 JF23-2
SCALE4 JF24-2
SV- CHK JA8C

Connector Connector
name number Use
LED
HDI JA5 High-speed skip signal
A-IN JA6 Analog input
SPDL-2 JA7B Serial spindle
A- OUT2 JA8B Analog output
APCBAT JA4B Battery for use with the APC
AMP1  JS1A-2 Axis 1 servo amplifier
@) (4) (5) AMP2  JS2A-2 Axis 2 servo amplifier
AMP3 JS3A-2  Axis 3 servo amplifier
1 AMP4  JS4A-2 Axis 4 servo amplifier
AMP5  JS5A-2 Axis 5 servo amplifier
AMP6  JS6A-2 Axis 6 servo amplifier

Axis 1 scale
Axis 2 scale
Axis 3 scale
Axis 4 scale
Servo check

No. Name Specifications Function Display of system
configuration screen
Q) FROM A20B-2902-0081 | 2nd path FLASH ROM MODULE:4MB
module A20B—2902—0082 | Macre FLASH ROM MODULE:2MB
) SRAM A20B-2902-0350 | CNC ADDITIONAL SRAM: 256KB
module A20B—2902-0351 f%f,t/elm ADDITIONAL SRAM: 768KB
A20B-2902-0352 ADDITIONAL SRAM: 2.25MB
3) DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B—2901-0941 f%f,t/elm DRAM:4MB
A20B-2901-0942 DRAM:2MB
4) Spindle A20B-2901-0984 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0985 SERIAL SPINDLE LSI
A20B-2901-0986 ANALOG SPINDLE LSI
(5) HAM A20B-2900-0280 | Analog H-SKIP DI & ANALOG I/O:
module 1/0+HDI HDI+ANALOG
A20B-2900-0281 | HDI H-SKIP DI & ANALOG I/O:
HDI
(8) | Servo A20B-2902-0060 | Servo con- | SERVO 5/6 AXIS
module trol 5th or
A20B-2902-0061 | 6th axis
(7) | Servo A20B-2902-0060 | Servo con- | SERVO 3/4 AXIS
module trol 3rd or
A20B-2902-0061 | 4th axis
(8) | Servo A20B-2902—-0060 | Servo con- | SERVO 1/2 AXIS
module trol 1st or
A20B-2902—0061 | 2nd axis
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® Location of modules
A61B-2202-0853

SCALE1l JF21-2
SCALE2 JF22-2
SCALE3 JF23-2
SCALE4 JF24-2
SV-CHK JA8C

Connector Connector
name number Use
LED

HDI JA5 High-speed skip signal
A-IN JA6 Analog input
SPDL-2 JA7B Serial spindle
A-OUT2 JA8B Analog output

‘ APCBAT JA4B Battery for use with the APC

@) (4) (5) AMP1  JS1A-2 Axis 1 servo amplifier
AMP2 JS2A-2  Axis 2 servo amplifier

‘ AMP3  JS3A-2 Axis 3 servo amplifier
AMP4  JS4A-2 Axis 4 servo amplifier

Axis 1 scale
Axis 1 scale
Axis 1 scale
Axis 1 scale
Servo check

No. Name Specifications Function Display of system
configuration screen
1) |FrROM A20B-2902-0081 | 2nd path FLASH ROM MODULE:4MB
module A20B—2902—0082 | Macre FLASH ROM MODULE:2MB
(2) | SRAM A20B-2902-0350 | CNC ADDITIONAL SRAM: 256KB
module A20B—2902-0351 f%f,t/elm ADDITIONAL SRAM: 768KB
A20B-2902-0352 ADDITIONAL SRAM: 2.25MB
(3) | DRAM A20B-2901-0940 | CNC DRAM:6MB
module A20B—2901-0941 f%f,t/elm DRAM:4MB
A20B-2901-0942 DRAM:2MB
4) Spindle A20B-2901-0984 | Spindle SERIAL SPINDLE LSI
module control ANALOG SPINDLE LSI
A20B-2901-0985 SERIAL SPINDLE LSI
A20B-2901-0986 ANALOG SPINDLE LSI
(5) |HAM A20B-2900-0280 | Analog H-SKIP DI & ANALOG 1/O:
module I/O+HDI HDI+ANALOG
A20B-2900-0281 | HDI H-SKIP DI & ANALOG 1/O:
HDI
(6) | Servo A20B-2902-0060 | Servo con- | SERVO 3/4 AXIS
module trol 3rd or
A20B-2902-0061 | 4th axis
(7) | Servo A20B-2902-0060 | Servo con- | SERVO 1/2 AXIS
module trol 1st or
A20B-2902-0061 | 2nd axis
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2.5.5
Option 3 board

e LED display

Name Specifications Function
Option 3 board A16B-3200-0054 PMC-RC
A16B-3200-0055 PMC-RC+CAP
A16B-3200-0057 CAP

Status display of
PMC-RC function

Status display of CAP—II function

STATUS
ALARM

/\_/

[
oof

LED display of PMC—RC function
(i) LED display transition when the power is turned on

[]: OFF,:ON, ®:Don’t carek: Blink

No. LED display NC statue
1 STATUS HEee¢ Startup status immediately after power is turned on
2 STATUS [OHee Waiting for each processor in the system to set its ID
3 STATUS H[]ee Waiting for each processor in the system to complete
startup
4 STATUS [Jee The PMC-RC function startup has been completed

and the system is now in normal operation.

(i) LED display when an error occurs

[1: OFF,: ON, ®: Don't care:Blink

No. LED display NC statue
1 STATUS %% ee NMI from another board (LEDs are flashing simulta-
ALARM OO neously). Check other boards’ LED display
2 STATUS [Jkee The parity error of the memory for LADDER or work
ALARM WO occurred. Initialize the memory for LADDER or re-
place it for work RAM MODULE
3 STATUS *[ee A bus error occurred (incorrect memory access). Re-
ALARM [O0O0O place the option 3 board.
4 STATUS E*xe¢ Communication error occurred in I/O Link. Check the
ALARM [J0IC] Link device and the cables.
5 STATUS Hee The parity error etc. occurred in the PMC control mod-
ALARM WO ule. Replace the PMC control module.
6 STATUS LXkee A checksum error occurred in the system program
ALARM [O0O0O memory. The DRAM module for the PMC may have

failed.
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O LED display of CAP-II function

[1: OFF,: ON, Ls: Blink, @: Don't care

No. LED display NC statue

1 STATUS HHENR Startup status immediately after power is turned on
ALARM [OC

2 STATUS e¢[ R Waiting for each procesor in the system to set its ID
ALARM [

3 STATUS ¢¢Hl[] Waiting for each processor in the system to complete
ALARM [OIC] startup

4 STATUS <& The CAP Il function startup has been completed and
ALARM [0 the system is now in normal operation

0 LED display when an error occurs

[1: OFF,l: ON, L: Blink, ®: Don't care

No. LED display NC statue
1 STATUS € &%k NMI from another board (STATUS LEDs 3 and 4 are
ALARM [JOO flashing simultaneously). Check other boards’ LED
display.
2 STATUS ee[ 1% A CAP |l sub—memory parity error occurred. Initialize
ALARM [0 the sub—memory.
3 STATUS € &%[] A bus error occurred (incorrect memory access).
ALARM [OO Replace the option 3 board.
4 STATUS €@x%k A ROM parity error occurred (STATUS LEDs 3 and 4
ALARM [ are flashing alternately). Replace the CAP || ROM
module.

0 Alarm LED display [J:OFF,Ill:ON

LED display Description

Cause and required action

ALARM [JCJE | An /O link error occurred.

Check the link devices and
cables.

ALARM [JEC | A parity error occurred in the
SRAM for CAP-II

The SRAM module for CAP-II
may be out of order

ALARM [JHE | A parity error occurred in the
DRAM for PMC

The DRAM module for PMC
may have failed.

ALARM WO | A parity error occurred in the
DRAM for CAP-II

The DRAM module for CAP-II
may have failed

ALARM HE[CIE | A parity error occurred in the
DRAM for PMC

The DRAM module for PMC
may have failed

ALARM HME[C] | The CPU for PMC is not started

Check whether the main board
has been activated normally

ALARM HHEME | The operation of the PMC
module is abnormal

The PMC module may have
failed
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® Location of modules

LED

[l

C

®)

Connector Connector
name number  Use

JIOLINK  JD1A2  FANUC I/O LINK

JNA
F-BUS
Back
plane
connector
No. Name Specifications Function Display of system
configuration screen
Q) ROM A20B-2900-0290 | CAP-II SYSTEM ROM MODULE
module for system :1MB
CAP A20B-2900-0291 SYSTEM ROM MODULE
:768KB
(2) |ROM A20B-2901-0390 | CPU for No. display
module for CAP-l|
CAP
3) ROM A20B-2901-0413 | DRAM+ SRAM MODULE :512KB
module for SRAM for DRAM MODULE :512KB
CAP CAP-II
4) DRAM A20B-2902-0191 | DRAM for ADDITIONAL DRAM(MGR)
module for PMC DRAM(APPLICATION) :2MB
PMC A20B-2902-0192 ADDITIONAL DRAM(MGR)
DRAM(APPLICATION) :1MB
A20B-2902-0193 ADDITIONAL DRAM(MGR)
DRAM(APPLICATION)
:512KB
A20B-2902-0194 ADDITIONAL DRAM(MGR)
A20B-2902-0196 DRAM(APPLICATION) :2MB
A20B-2902-0197 DRAM(APPLICATION) :1MB
A20B-2902-0198 DRAM(APPLICATION)
:512KB
(5) PMC A20B-2901-0960 PMC MODULE:PMP2
module
module A20B—2901-0961 PMC MODULE:PMP2
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2.5.6

Loader Control boad

Name Code Function
Loader control board A16B-2202-0560 Loader control function
for MAIN-A
Loader control board A16B-2202-0880 Loader control function
for MAIN-B

0 LED display transition when the power is turned on

[]: OFF, H: ON
No. LED display Description
1 STATUS OO0 The power is off
2 STATUS HEHENR The power has just been turned on, or the CPU is not
operating
3 STATUS [(HENR RAM is initialized
4 STATUS HOHE The software ID has been set. The keys are initialized.
All data is cleared.
5 STATUS [OJJHHA Software initialization is being awaited (wait state 1)
6 STATUS HECHE Software initialization is being awaited (wait state 2)
7 STATUS COEOHE The position coder is initialized
8 STATUS [JHME[C] Digital servo initialization is being awaited
9 STATUS RCIO0O Initialization has been completed (steady state)

0 LED display upon occurrence of an error

(J:OFF, H:ON
No. LED display Description

1 STATUS RO Parity alarm in loader control
ALARM EOO

2 STATUS (] Servo alarm in loader control
ALARM [OOH

3 STATUS RO Alarm other than parity or servo alarm
ALARM OO0
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® Location of modules

® |ncase of

A16B-2202-0560

LED Connector ~ Connector
name number Use
BRAKE CNBK  Brake output
ESP CNPW  Emergency stop
1) 2)
10-1 CNWF  DI/DO for workpiece feeder
TP CNTP DI/DO for teach pendant
IOLINK  JD1A FANUC I/0 LINK
A-OUT JA8 Servo waveform check output
APCBAT JA4 APC battery
AMP1  JV1 Servo amplifier for first axis
AMP2  JV2 Servo amplifier for second axis
B INA - (5) (3) (4) AMP3  JV3 Servo amplfier for third axis
FLBUS AMP4  JV4 Servo amplifier for fourth axis
Back 10-2 CRM1  DI/DO for loader main body
plane JF CRF1 Pulse coder for first to fourth
connector axes
No. Name Specifications Function Display of system
configuration screen
1) FROM A20B-2902-0082 | ROM for FLASH ROM MODULE:2MB
module macro on
loader con-
trol side
(2) |DRAM A20B-2901-0941 | Loader sys- | DRAM:4MB
modile A20B 29010042 | ©M RAM - I'SRAM2MB
3) PMC A20B-2900-0142 | PMC control | PMC MODULE: BSI+SLC
module A20B—2900-0143 PMC MODULE: BSI
4) Servo A20B-2902-0060 | Servo SERVO 3/4 AXIS
module control 3rd
A20B—2902-0061 | or 4th axis
(5) Servo A20B-2902-0060 | Servo SERVO 1/2 AXIS
module control 1st
A20B-2902-0061 | or 2nd axis
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® Location of modules

A16B—-2202-0880

LED Connector  Connector
name number Use
BRAKE  CNBK Brake output
ESP CNPW Emergency stop
1) 2)
10-1 CNWF DI/DO for workpiece feeder
TP CNTP DI/DO for teach pendant
IOLINK JD1A FANUC I/O LINK
A-OUT  JA8 Servo waveform check output
AMP1 JS1A Servo amplifier for first axis
AMP2 JS2A Servo amplifier for second axis
@) 4) (5) AMP3 JS3A Servo amplifier for third axis
AMP4 JS4A Servo amplifier for fourth axis
10-2 CRM1 DI/ DO for loader main body
AMP1
No. Name Specifications Function Display of system
configuration screen
Q) FROM A20B-2902-0082 | ROM for FLASH ROM MODULE:2MB
module macro of
loader side
) DRAM A20B-2901-0941 | Loader sys- | DRAM:4MB
module A20B—2901-0042 | M RAM - SRAM2MB
3) PMC A20B-2900-0142 | PMC control | PMC MODULE: BSI+SLC
module A20B—2900-0143 PMC MODULE: BSI
4) Servo A20B-2902-0060 | Servo SERVO 3/4 AXIS
module control 3rd
A20B-2902-0061 | or 4th axis
(5) Servo A20B-2902-0060 | Servo SERVO 1/2 AXIS
module control 1st
A20B-2902—-0061 | or 2nd axis
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2.5.7
I/O Card
(Sink Type Output) )
Name Code Function
I/O card A16B-2200-0950 | DI : 104 DO : 80 With high—speed skip
(sink type output) 1 e 00-0951 | DI - 104 DO - 72 With high—speed skip
A16B-2200-0952 | DI : 80 DO : 56 With high—speed skip
A16B-2200-0953 | DI : 40 DO : 40 With high—speed skip
A16B-2200-0954 | High—speed skip only
A16B-2200-0955 | DI : 104 DO : 80 Without high—speed skip
A16B-2200-0956 | DI : 104 DO : 72 Without high—speed skip
A16B-2200-0957 | DI : 80 DO : 56 Without high—speed skip
A16B—-2200-0958 | DI : 40 DO : 40 Without high—speed skip
I/O card add—on A20B—9001-0480 | Use with A16B—2200—-0950 or
board A16B-2200-0955 listed above
Note
This printed circuit board has no LED display.
2.5.8
I/O Card

(Source Type Output)

Name

Code

Function

I/0O card

(Source type output)

A16B-2200-0981

Dl :

104 DO : 72 With high—speed skip

A16B-2200-0982

Dl :

80 DO : 56 With high—speed skip

A16B-2200-0983

Dl :

40 DO : 40 With high—speed skip

A16B-2200-0986

DI :

104 DO : 72 Without high—speed skip

A16B-2200-0987

DI :

80 DO : 56 Without high—speed skip

A16B-2200-0988

DI :

40 DO : 40 Without high—speed skip

A16B-2202-0720

DI :

104 DO : 80 With high—speed skip

A16B-2202-0721

DI

: 104 DO : 72 With high—speed skip

A16B-2202-0722

DI :

80 DO : 56 With high—speed skip

A16B-2202-0723

DI :

40 DO : 40 With high—speed skip

A16B-2202-0725

DI :

104 DO : 80 Without high—speed skip

A16B-2202-0726

DI :

104 DO : 72 Without high—speed skip

A16B-2202-0727

DI :

80 DO : 56 Without high—speed skip

A16B-2202-0728

DI :

40 DO : 40 Without high—speed skip

I/O card add on board

A20B-8001-0150

DI

: 52 DO : 40 To be used together with

the above card (0720) or (0725)

Note

This printed circuit board has no LED display.
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Code

Function

A16B-2202-0690

DI:104 DO:72

A16B-2202-0691

DI:80 DO:56

A16B-2202-0692

DI:40 DO:40

A20B-1005-0420

To be used with the above I/O card

2.5.9
I/O Cards with Power
Su_pply (Power C) -
(Sink Type Output)
I/O card
(sink type output)
Power supply
e | ED display

| PIL (Green)

| Lights when DC input power voltage is applied to CP1A

— 155 —




2. HARDWARE

B—62445E/03

® Positions of connector

etc.

Position 1

11

12

I/10
PSU

OoOooo
Oooo

o

o

il
i

(3]
D
—
—

w P

10

ininin
©

Connector
Function Abbreriation number
1 High-speed skip signal HDI JA5B
2 DIGITAL OUTPUT 1 DO-1 C54
3 DIGITAL OUTPUT 2 DO-1 C55
4 24V Output DC OUT CP1B
5 24V Input DCIN CP1A
6 Battery CP8
11  Fuse
12 LED PIL
7 DIGITAL INPUT 1 DI-1 C50
8 DIGITAL INPUT 2 DI-2 C51
9 DIGITAL INPUT 3 DI-3 C52
10 DIGITAL INPUT 4 DI-4 C53
13 Battery case
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2.5.10

I/O Cards with Power
Supply (Power C)
(Source Type Output)

e | ED display

Name Code Function
1/0 card A16B-2202-0690 | DI : 104 DO :72
(sink type output)

A16B-2202-0691

DI:80 DO:56

A16B-2202-0692

DI:40 DO:40

Power supply

A20B-1005-0420

To be used with the above I/O card

[ PIL (Green)

| Lights when DC input power voltage is applied to CP1A
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® Positions of connector

etc.

Position 1

11

12

I/10
PSU

OoOooo
Oooo

o

o

il
i

(3]
D
—
—

w P

10

ininin
©

Connector
Function Abbreriation number
1 High-speed skip signal HDI JA5B
2 DIGITAL OUTPUT 1 DO-1 C74
3 DIGITAL OUTPUT 2 DO-1 C75
4 24V Output DC OUT CP1B
5 24V Input DCIN CP1A
6 Battery CP8
11  Fuse
12 LED PIL
7 DIGITAL INPUT 1 DI-1 C70
8 DIGITAL INPUT 2 DI-2 C71
9 DIGITAL INPUT 3 DI-3 C72
10 DIGITAL INPUT 4 DI-4 C73
13 Battery case
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2.5.11
Background Graphic
Board

e LED display

Name

Code Function

board

Background graphic

A16B-2202-0852 | Background graphic function

O LED display transition when the power is turned on
The STATUS LEDs are green and the ALARM LEDs are red.

[1:OFF, H:ON

No.

LED display

NC statue

1 STATUS 00O

When power is off

STATUS HEEE

Start up status immediately after power is turned or
CPU is not running

3 STATUS [HEN

Initializing RAM

STATUS HLENE

Software ID has been set, initialization of keys,
ALL CLR

5 STATUS UmHE

Waiting for software initialization 1

6 STATUS HELE

Waiting for software initialization 2,
Initializing CMOS

7 STATUS R0

Initialization has been completed (steady state).

0 LED display when an erro occurs[_:OFF, H:ON

No.

LED display

NC statue

1 STATUS R0
ALARM  ECIO

RAM parity error occurred.

0 LED display when system is not started :OFF, :ON

No. LED display NC statue
1 STATUS HEHENR SRAM parity error occurred.
ALARM WO
2 STATUS EE[CIC] DRAM parity error occurred.
ALARM E[CO
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® Location of modules

1) 2 Q)
No. Name Specifications Function Display of system
configuration screen
1) |FrROM A20B—2902—0081 | Background | FLASH ROM MODULE:4MB
module graphic
A20B-2902-0082 | system FLASH ROM MODULE:2MB
@ |SrRAm A20B—2902-0350 | system ADDITIONAL SRAM: 256KB
module A20B—2902-0351 | *AM ADDITIONAL SRAM: 768KB
A20B—2902-0352 ADDITIONAL SRAM: 2.25MB
(3) |DrRAM A20B—2901-0940 | system DRAM:6MB
module A20B—2901-0941 | "AM DRAM:4MB
A20B—2901-0942 DRAM:2MB
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Control Unit Rack
Name Drawing No. Remarks
Series16 2 Slots A02B-0200-C001
Control unit
rack (Without A02B-0200-C021 ;c;r plovz:er
MMC-IV) pply
3 Slots A02B-0200-C005
4 Slots A02B-0200-C002
6 Slots A02B-0200-C003
8 Slots A02B-0200-C004
Series16 4 Slots A02B-0200-C010
Control unit
rack (With 6 Slots A02B-0200-C011
MMC-IV) 8 Slots A02B-0200-C012
Series18 2 Slots A02B-0129-C001
Control unit
rack (Without A02B-0129-C021 | For plovz:er
MMC—IV) supply
3 Slots A02B-0129-C005
4 Slots A02B-0129-C002
6 Slots A02B-0129-C003
Series18 4 Slots A02B-0129-C010
Control unit
rack (With 6 Slots A02B-0129-CO11
MMC-IV)
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2.6.2
Power Unit
Name Drawing No. Remarks
Power unit Al A16B-1212-0900
A16B-1212-0901
Bl A16B-1212-0870
A16B-1212-0871
C A20B-1005-0420 | DC24V input
2.6.3
Control Unit P.C.B.
Name Drawing No. Remarks
Main CPU Series 16(MAIN-A, 4—axis A16B-3200-0010
board specification) AL6B_3200-0170
Series 16(MAIN-B, 6—axis A16B-3200-0110
specification)
Series 18(MAIN-B, 4—axis A16B-3200-0860
specification)
Series 18(MAIN-B, 6—axis A16B-3200-0160
specification)
Option 1 board | Graphic+remote buffer A16B-2200-0918 | Servo
Graphic+DNCL1 A16B—2200-0916 ‘éV:r:’ne;‘t’L”;
Remote buffer A16B-2200-0913 | displayed.
DNC1 A16B-2200-0914
Graphic A16B-2200-0919

Option 2 board

Series 16(MAIN-A, specifica-
tion, with sub—CPU, 4 axes)

A16B-2202-0400

A16B-2202-0890

Series 16(MAIN-A, specifica-
tion, without sub—CPU, 4 axes)

A16B-2202-0401

A16B-2202-0891

Series 16(MAIN-B, specifica-
tion, with sub—CPU, 6 axes)

A16B-2202-0850

Series 16(MAIN-B, specifica-
tion, without sub—CPU)

A16B-2202-0851

Series 18(MAIN-B, specifica-
tion, with sub—CPU)

A16B-2202-0853

Option 3 board | PMC-RC+CAP-II A16B-3200-0055
PMC-RC A16B-3200-0054
CAP-II A16B-3200-0057
Loader MAIN-A specification A16B-2202-0560

control board

MAIN-B specification

A16B-2202-0880

Background drawing board

A16B-2202-0852
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Name Drawing No. Remarks
I/O card (sink | A (DI:40 DO:40) A16B-2200-0958
outputtype) B h 80 DO56) A16B—2200-0957
C (DI:104 DO:72) A16B-2200-0956
D (DI:104 DO:80) A16B-2200-0955
E (DI:40 DO:40) A16B-2200-0953 | With high—
- - speed skip
F (D1:80 DO:56) Al16B-2200-0952 signal input
G (DI:104 DO:72) Al16B-2200-0951
H (DI:104 DO:80) A16B-2200-0950
Expansioon board A20B-9001-0480 | Used togeth-
er with D or H
High—speed skip signal input A16B-2200-0954
only
A (DI:40 DO:40) A16B-2202-0692 | Used as
B (DI:80 DO:56) A16B—2202-0691 | POWer ¢
C (DI:104 DO:72) A16B-2202—-0690
I/0 card A (D1:40 DO:40) A16B-2200-0988
(source output
Al16B-2202-0728
type)
B (DI:80 DO:56) A16B-2200-0987
Al16B-2202-0727
C (DI:104 DO:72) A16B-2200-0986
Al16B-2202-0726
D (DI:104 DO:80) A16B-2202-0725
E (DI:40 DO:40) A16B-2200-0983 | With high—
speed skip
A16B-2202-0723 signal input
F (DI:80 DO:56) A16B-2200-0982
A16B-2202-0722
G (DI:104 DO:72) A16B-2200-0981
A16B-2202-0721
H (DI:104 DO:80) A16B-2202-0720
Expansion board A20B-8001-0150 | Used togeth-
er with D
(0725) orH
(0720)
A (DI:40 DO:40) A16B-2202-0852 | Used as
power C

B (DI:80 DO:56)

A16B-2202-0851

C (DI:104 DO:72)

A16B-2202-0850
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Add on board

Name Drawing No. Remarks
Graphic function board A20B-8200-0010 | For main
A20B-8200-0011 | CFY Poard
2.6.4
Modules
Name Drawing No. Remarks
PMC control For PMC-RE A20B-2900-0140
module For loader control (with /O link | A20B-2900-0142
interface)
For loader control (without I/O A20B-2900-0143
link interface)
For PMC-RC3
PMC-RB3/RC3 (with I/O link in- | A20B-2901-0960
terface)
PMC-RB3/RC3 (without I/O link | A20B-2901-0961
interface)
High—speed Analog I/O+high—speed skip DI A20B-2900-0280
DI, analog I/10
module High—speed skip DI A20B-2900-0281
ROM module |1 MB A20B-2900-0290
768 KB A20B-2900-0291
Graphic control module A20B-2900-0311
Graphic CPU module (for CAP-II) A20B-2900-0350
SRAM module (512 KB) A20B-2900-0541
14-bit A/D converter module A20B-2900-0580
SRAM module (2 MB) A20B-2900-0991
CPU module (for CAP-II) A20B-2901-0390
DRAM SRAM module A20B-2901-0413
DRAM 6MB A20B-2901-0940
modle AMB A20B-2901-0941
2MB A20B-2901-0942
Spindle control | Serial+analog A20B-2901-0980 | For main
modle Serial A20B—2901—0g81 | CPY Poard
Analog A20B-2901-0982
Serial+analog A20B-2901-0984 | For option 2
Serial A20B-2001-0985 | P03"d
Analog A20B-2901-0986
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Name Drawing No. Remarks
Servo control module A20B-2902-0060
A20B-2902-0061 | For learning

control func-
tion

FROM/SRAM | FROM 4MB+SRAM 512KB A20B—2902-0080

module FROM 4MB A20B—2902-0081
FROM 2MB A20B—2902-0082

FROM/SRAM | FROM 8MB+SRAM 2MB A20B—2902-0090

module FROM 8MB A20B—2902-0091
FROM 6MB A20B—2902-0092
FROM 8MB+SRAM 512KB A20B—2902-0093
FROM 6MB+SRAM 512KB A20B—2902-0094

DRAM module | 512KB+2MB A20B—2902-0191 | With man-
512KB+1MB A20B—2902-0102 | 2dementsoft-

ware expan-
512KB+512KB A20B-2902-0193 | Sion RAM
(512 KB)

512KB A20B-2902-0194 | (For opton 3)
2MB A20B-2902-0196 | For option 3
1MB A20B—2902-0197
512KB A20B—2902-0198

PMC control module (for PMC—RB4/RC4) A20B-2902-0250

CRT control | For 14"CRT A20B-2902-0270 | When MMC

module For 9"CRT A20B-2902-0271 {j d”eoé pro-
For LCD A20B-2902-0272
For 14"CRT (MMC—III) A20B—2902-0273 | When MMC
For LCD (MMC—III, MMC—IV) A20B-2902-0275 | 'S Provided
For 9"CRT A20B—2902-0276 | When MMC
For LCD A20B—2902-0277 ijd”eoé pro-
For 14"CRT A20B—2902-0278

FROM/SRAM | FROM 4MB+SRAM 256KB A20B—2902-0341

module FROM 2MB+SRAM 256KB A20B-2902-0343

SRAM module | 256KB A20B—2902-0350
256KB+512KB A20B—2902-0351
256KB+2MB A20B—2902-0352

FR(d)l\fI SRAM | FROM 8MB+SRAM 256KB A20B—2902-0410

moaule

FROM 6MB+SRAM 256KB

A20B-2902-0411
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2.6.5
CRT/MDI Unit

For system without MMC—IV

Name Specification Remarks
9"CRT/MDI B A02B-0120—CO041#TA
(small size, monochrome) A02B-0120-CO41#TAR | Conforming to
safety standards
A02B-0120-C041#TAS Conforming to
safety standards
Symbolic keys
MB A02B-0120—C041#MA
A02B-0120-C041#MAR | Conforming to
safety standards
A02B-0120-C041#MAS | Conforming to
safety standards
Symbolic keys
9"CRT/MDI TB A02B-0120-CO042#TA
(small size, color) MB | A02B-0120-CO42#MA
9"CRT/MDI TB A02B-0120-CO51#TA
(standard, monochrome) A02B—0120—CO51#TAR | Conforming to
safety standards
A02B-0120-CO51#TAS Conforming to
safety standards
Symbolic keys
MB A02B-0120—-CO051#MA
A02B-0120-CO051#MAR | Conforming to
safety standards
A02B-0120-C051#MAS | Conforming to
safety standards
Symbolic keys
9"CRT/MDI TB A02B-0120-CO52#TA
(standard, color) MB | AO2B-0120-C052#MA
9"PDP/MDI B A02B-0120-CO81#TA
(standard key) A02B-0200-C101#TBR | Conforming to
safety standards
+24 V input
A02B-0200-C101#TBS Conforming to
safety standards
+24 V input
Symbolic keys
MB A02B-0120—C081#MA
A02B-0200-C101#MBR | Conforming to
safety standards
+24 'V input
A02B-0200-C101#MBS | Conforming to
safety standards
+24 V input
Symbolic keys
9" separate—type CRT unit Mono- | A02B-0120-C111
chrome
Color | A02B-0120-C112
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Name Specification Remarks
9" separate—type PDP unit Mono- | A02B-1020-C113
chrome 1 028-0200-C100 Conforming to
safety standards
+24 'V input
Separate—type MDI unit B A02B-0120—-C121#TA
(small size) A02B-0120-C121#TAR | Conforming to
safety standards
A02B-0120-C121#TAS Conforming to
safety standards
Symbolic keys
MB A02B-0120-C121#MA
A02B-0120-C121#MAR | Conforming to
safety standards
A02B-0120-C121#MAS | Conforming to
safety standards
Symbolic keys
Separate—type MDI unit TB A02B-0120-C122#TA
(standard) A02B—0120-C122#TAR | Conforming to
safety standards
A02B-0120-C122#TAS Conforming to
safety standards
Symbolic keys
MB A02B-0120-C122#MA
A02B-0120-C122#MAR | Conforming to
safety standards
A02B-0120-C122#MAS | Conforming to
safety standards
Symbolic keys
14" CRT/MDI B A02B-0120-CO71#TA
(color, landscape type) A02B—0120-CO71#TF | For CAP—II
MB A02B-0120—-CO71#MA
14" CRT/MDI B A02B-0120-CO72#TA
(color, portrait type) A02B—0120-CO72#TF | For CAP—II
MB A02B-0120—C072#MA
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Name Specification Remarks
9.5" LCD/MDI B A02B-0200-C061#TB
(color, landscape type) A02B—0200-CO61#TBR | Conforming to
safety standards
A02B-0200-C061#TBS | Conforming to
safety standards
Symbolic keys
A02B-0200-C061#TFB | For CAP-II
A02B-0200-C061#TFBR | For CAP-II
Conforming to
safety standards
A02B-0200-C061#TFBS | For CAP-II
Conforming to
safety standards
Symbolic keys
MB A02B-0200-C061#MB
A02B-0200-C061#MBR | Conforming to
safety standards
A02B-0200-C061#MBS | Conforming to
safety standards
Symbolic keys
9.5" LCD/MDI B A02B-0200-C062#TB
(color, portrait type) A02B-0200-C062#TBR | Conforming to
safety standards
A02B-0200-C062#TBS | Conforming to
safety standards
Symbolic keys
A02B-0200-C062#TFB | For CAP-II
A02B-0200-C062#TFBR | For CAP-II
Conforming to
safety standards
A02B-0200-C062#TFBS | For CAP-II
Conforming to
safety standards
Symbolic keys
MB A02B-0200-C062#MB
A02B-0200-C062#MBR | Conforming to
safety standards
A02B-0200-C062#MBS | Conforming to
safety standards
Symbolic keys
8.4" separate-type LCD unit | Color A02B-0200-C050
7.2" separate-type LCD unit | Mono- | A02B-0200-C081
chrom

— 168 —




2. HARDWARE

For system with MMC-IV

Name Specification Remarks
14" CRT/MDI B A02B-0200-C071#TB
(color, landcape type) A02B—0200—CO71#TBR | Conforming to
safety standards
A02B-0200-C071#TBS | Conforming to
safety standards
Symbolic keys
A02B-0200-CO71#TFB | For CAP-I
A02B-0200-CO71#TFBR | For CAP-II
Conforming to
safety standards
A02B-0200-CO71#TFBS | For CAP-II
Conforming to
safety standards
Symbolic keys
MB A02B-0200-C071#MB
A02B-0200-C071#MBR | Conforming to
safety standards
A02B-0200-C071#MBS | Conforming to
safety standards
Symbolic keys
14" CRT/MDI TB A02B-0200-C072#TB
(color, portrait type) A02B—0200—CO72#TBR | Conforming to
safety standards
A02B-0200-C072#TBS Conforming to
safety standards
Symbolic keys
A02B-0200—CO72#TFB For CAP-II
A02B-0200-CO72#TFBR | For CAP-II
Conforming to
safety standards
A02B—-0200-CO72#TFBS | For CAP-II
Conforming to
safety standards
Symbolic keys
MB A02B-0200-C072#MB

A02B-0200-C072#MBR

Conforming to
safety standards

A02B-0200-C072#MBS

Conforming to
safety standards
Symbolic keys
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Name Specification Remarks
9.5" LCD/MDI B A02B-0200-C065#TB
(color, landcape type) A02B—0200—CO65#TBR | Conforming to
safety standards
A02B-0200-C065#TBS | Conforming to
safety standards
Symbolic keys
A02B-0200-C065#TFB | For CAP-II
A02B-0200-C065#TFBR | For CAP-II
Conforming to
safety standards
A02B-0200-C065#TFBS | For CAP-II
Conforming to
safety standards
Symbolic keys
MB A02B-0200-C065#MB
A02B-0200-C065#MBR | Conforming to
safety standards
A02B-0200-C065#MBS | Conforming to
safety standards
Symbolic keys
9.5" LCD/MDI B A02B-0200-C066#TB
(color, portrait type) A02B-0200-CO66#TBR | Conforming to
safety standards
A02B-0200-C066#TBS | Conforming to
safety standards
Symbolic keys
A02B-0200-C066#TFB | For CAP-II
A02B-0200-C066#TFBR | For CAP-I|
Conforming to
safety standards
A02B-0200-C066#TFBS | For CAP-II
Conforming to
safety standards
Symbolic keys
MB A02B-0200-C066#MB

A02B-0200-C066#MBR

Conforming to
safety standards

A02B-0200-C066#MBS

Conforming to
safety standards
Symbolic keys
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Name Specification Remarks
8.4" separate—type LCD unit | Color | A02B—-0200—-C051
Separate—type MDI unit B A02B-0120-C121#TA
(small size) A02B-0120-C121#TAR | Conforming to
safety standards
MB A02B-0120-C121#MA
A02B-0120-C121#MAR
Separate—type MDI unit B A02B-0120-C122#TA
(standard) A02B—_0120-C122#TAR
MB A02B-0120-C122#MA

A02B-0120-C122#MAR
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2.7
HOW TO REPLACE
THE MODULES

2.7.1
Removing (1) Pull the latches of the module socket outwards. (Fig.(a))
(2) Pull out the module upward. (Fig.(b))
2.7.2
Insertion (1) Insert the new module board diagonally with B-SIDE outward (Fig.b)

(2) While pushing on the upper edge of the module board, raise it until it
is locked (Fig.(c)).

@

No.1 pin

©
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2.8
HOW TO REPLACE
THE BATTERIES

2.8.1
Replace the Battery
for Memory Back Up

=

Lithium battery (Order number is *A02B—-0200-K102) is required.

The battery used for memory back up is located on the front of the main
board.

Remove the battery cover on the main board by holding the upper and
lower part of the battery cover and pulling it towards you. Then take
off the battery.

Remove the connector on the main board towards you.

If you replace the battery while the CNC power is off, you should
replace it within 30 minutes. If it will take more than 30 minutes, you
should replace the battery with power on. Or the CNC memory
contents will be lost.

Connect the connector of new battery.
Mount a battery and put the battery cover back on.

BATTERY

— L

Power

supply
unit

J

Battery
unit

Connector on
cable

Connector on
T PCB side

=

Battery

Power supply
unit front panel

Battery Replacement

* FANUC's order number : A98L—-0031-0012
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2.8.2

Replacing Batteries for
Separate Absolute
Pulse Coder

® Figure of replacing
batteries

1. Prepare 4 commercially available dry cell batteries
2. Turn on CNC power.
If the batteries are replaced with the power off ,absolute position of the
machine is lost.
3. Loosen the screws of battery case lid and remove the lid.
Consult with the MTB’s manual for where the battery case is installed.
4. Replace the batteries in the case.
Take care to place the batteries facing in the correct direction. (Insert
the batteries as shown in the diagram with 2 facing one way and 2 the
other.)
Thread
———
: Lid
I
I
L
5. Having exchanged the batteries put the lid back on.
6. Turn off the power once, then turn it to on.
7. A battery alarm may be generated, but execute power off and on.
8. Procedure completes.
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2.9

HOW TO REPLACE

FAN MOTOR

Fan ordering information

Ordering code

Number of units required

For 2—slot rack

For 1-slot rack

A90L-0001-0378
A90L-0001-0385#A

For 1-slot rack

For 2—slot rack

1

o

Remove the control section printed circuit board underneath the fan to
be replaced.

There is a backplane inside the slot. The fan motor cable is connected
to the backplane. Grasp the left and right side of the cable connector
attached to the backplane and remove it.

Open the upper lid of the control section rack. Insert a philips head
screwdriver into the hole at the center front of the lid. The latch
holding the cover in place can be released by prying with the
screwdriver in the direction shown in (3) of following figure.

Open the lid sufficiently and remove the fan motor. Since the fan itself
IS not screwed into the rack, it can be easily removed.

Install the new fan motor. Guide the fan motor cable through the hole
and into the rack.

Close the lid until the latch locks.

Attach the fan motor cable to the connector on the back plane. At this
time,affix the middle portion of the cable to the hooks at the back of
the rack.

Insert the removed control section printed circuit board.

Fan motor

-
\
\

A
P

<
\
j

. g
llConnec

'

tor E%

Back plane

Fig. 2.9 Fan Motor Replacement
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2.10 When a fuse blows in the power supply unit of the CNC, find and correct
the cause of the failure and replace the fuse.

FUSE REPLACE- Each fuse has a small window in which a white mark appears when the

MENT IN POWER fuse has blown.

SUPPLY UNIT Fig. 1 shows the fuse mounting diagram, and table 1 shows the fuse lists.

T

Fuse F1

Battery case

Fuse F3

ALM Fuse F4

Fig.1 Mounting positions of fuses in the power supply unit

Table 1. Fuses

Power Specifications Sym-| Ca- Parts specifications
supply bol | pac-
ity
Al A02B-0200-K100 F1 7.5A | A60L-0001-0245#GP75

F3 3.2A | A60L-0001-0075#3.2
F4 5AS | A60L-0001-0046#5.0
Bl A02B-0200-K101 F1 7.5A | A60L-0001-0245#GP75
F3 5A A60L-0001-0075#5.0
F4 5AS | A60L-0001-0046#5.0

Table 2. Uses of each fuse

Sym- Uses
bol

F1 For inputting 200VAC

F3 For power supply of 9”monochrome CRT or LCD
F4 For I/O unit, etc.
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211 It is necessary to regulary clean the heat transformer, because the heat

transformation ability will be reduced by the accumulation of dust. The
MAINTENANCE OF frequency of the cleaning needed differs according to the installation
HEAT PIPE TYPE environment and therefore should be determined by your own judgment
HEAT EXCHANGER accordint to the degree of dirt.

Air filter cleaning and
replacement

Air filter cleaning and replacement method

1 When cleaning and replacing the filter, be sure to cut off the fan’s
electric power source.

2 Detach the filter cover and take out the filter inside.

Detach the cover by pressing, the flanges
which are in the grooves of both sides
towards the inside by minus screwdriver, etc.

3 Protect the filter from silting due to dust by blowing air on both sides.

4 When dirt is conspicuous, press wash with a neutral detergent, rinse
with fresh water, and the washing, allow to dry naturally. When
replacing with the same product.

5 Insert the filter in the cover, align the flange in the groove, and install
by pressing. Confirm that the cover will not come loose even if it is
pulled.
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Cleaning heat exchanger

Cleaning heat exchanger

1 When cleaning, be sure to cut off the fan power source.

2 Take out the external fan unit from the heat exchanger main unit.

Heat exchanger main uni

0
\ Power cable for fan

(detach the connector)

Earth cable (if the installation screw on the fan
side is detached, it can be taken out)

Detach the two installation screws (A) of the external fan unit, and detach the unit
from the main unit by sliding it down. Detach the power source cable to the fan and
the earth cable. Also detach installation screws (B).

® Cleaning fan unit

Method of cleaning fan unit

1 Wipe the dirt, condensation, etc., which has accumulated on the fan
motor and fan installation case with a dry cloth, etc. When the
condensation, etc. has accumulated and the dirt is difficult to remove,
soak a cloth in neutral detergent, lightry sgeeze it and wipe away the
dirt.

However, take care not to allow the detergent to enter the electrical
sections such as the internal rotor of the fan motor.
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® Cleaning heat exchanger
fan

Method of cleaning heat exchanger fan

1 Detachthe heat exchanger format the unit and either blow off with air,
wipe off with a dry cloth, or brush the accumulated dirt, condensation,
etc.

When the dirt is especially severe

1 Detach the internal fan unit, the terminal unit, and the cable from the
main unit.

Main unit

Terminal unit and cable

2 Using a neutral detergent, remove the dirt from the main unit fan
section by brushing. At this time, take care not to bend the fin of the
element.

3 After cleaning, dry well.

® |nstallation

Method of installation after cleaning

After completing cleaning of the fan unit and heat transformer.
1 Install the terminal unit and cable in the original position.

2 Install the fan unit in the original position. At this time, do not forget
to connect the fan power cable and the earth cable.
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2.12

HOW TO REPLACE
THE COLOR LIQUID
CRYSTAL DISPLAY

® Tuning locations

® Tuning flicker (TM1)

® Setting display position
in horizontal direction

® Others

The color liquid crystal display is provided with a setting switch tuner
for precisely adjust video signal.

This setting is required for each NC unit and the cables used to display
max. quality.

Color Liquid Crystal Display(Rear Part)

8

Swi

If the display flickers, set TM1 to another position. Doing so usually
eliminates the flicker.

1 Screen display can be moved by dot unit in horizontal direction.

2 Adjust SW1 to the location where whole object is displayed, There is
only one location, that fits a screen.
Usually it is not required to tune this setting, because the most suitable
position has been set before shipment.

Do not change setting or the volume, etc. except above descriptions.
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2.13
REPLACING THE LCD
FUSE

o Location of the LCD fuse

® Replacing the fuse

e Ordering information

This section describes the location and replacement of the LCD fuse.

Fuse FS1
|

/

LCD Unit (Rear view)

() If the fuse blows, first find and eliminate the cause. Then, replace the
fuse.

(2) Pull the old fuse up.
(3) Push a new fuse into the fuse holder.

Ordering code : A02B-0200-K103 *
Rating :5.0A

*In—house code : A60L—0001-0290#LM50
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2.14
REPLACING THE LCD
BAKLIGHT

The LCD backlight must be replaced periodically. Replace the unit in
which the LCD backlight is mounted.

The LCD backlight has a life of about 10,000 hours (5,000 hours
guaranteed). (During its lifetime, the backlight should maintain a
brightness exceeding 50% of that when new.)

Upon reaching the end of its service life, the LCD backlight unit must be
replaced. The unit can be replaced either by the user or by a FANUC
service engineer.

Remark) When the screen display is not required, the display and
backlight can be turned off by pressing a key.

Doing so will increase the useful life of the backlight.

Suppressing the screen display

While holding down th key, press any function key

(for example, th : key).

Restoring the screen display

Press any function key (for example, key).
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INPUT AND OUTPUT OF DATA

After you change a SRAM module, you must set various data again.
This chapter describes the procedures to input and output the parameters,
the part programs and the tool offset values.

3.1 SETTING PARAMETERS FOR

INPUT/OUTPUT ..o 184
3.2 INPUTTING/OUTPUTTING DATA .....ovevn .. 186
3.3 INPUT/OUTPUT SUPER CAP DATA ........... 195
3.4 INPUTTING/OUTPUTTING CAP-II DATA

T o N 205
3.5 DUMP / RESTORE OF CAP-II DATE (16-T) ....207
3.6 CLEARING CAP—II DATE (16=T) .....vvvnv... 208
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3.1

SETTING
PARAMETERS

FOR INPUT/OUTPUT

® Setting procedure of
parameters

1. Setto MDI mode or emergency stop state.

2. Pres key several times or press soft K& TING] to display
SETTING (HANDY) screen.

3. Set the cursor BBARAMETER WRITE and, pres and{weu
keys in this order. Here alarm 100 will be displayed.

4, Pres key several times to display the following screen.

PARAMETER (SETTING) 01234N12345
0000 SEQ INI 1SO TVC
0 0 0 0 0 0 0 0
0001 FCV
0o 0 O 0 0O 0 0 0
0012 RMV MIR
X 0 0 0O O 0 0 0 0
Y o 0 0O O 0 O 0 0
Zz 0 O O 0O O 0 0 O
B O O O O O 0 O O
0020 /O CHANNEL
S 0T0000
REF ok ik sk 10:15:30
[F SRH][READ ][ IDELETE][ ]

To make the cursor display in bit unit,

press the cursor key B or B .

5. Press soft kdfOPRT)] and the following operation menu is

displayed.

1 Soft key[NO. SRH] : Searched by number.

Examination) Parameter number [NO. SRH].

2 Soft key[ON : 1] : Item with cursor position is set to 1 (bit parameter)
3 Softkey{OFF : 0] : Item with cursor position is set to O (bit parameter)
4 Soft key[+INPUT] : Input value is added to the value at cursor (word

type)

5 Soft key[INPUT] : Input value is replaced with the value at cursor

(word type)

6 Soft key [READ] : Parameters are input from reader/puncher

interface.

7 Soft key [PUNCH] : Parameters are output to reader/puncher

interface.

6. After the parameters have been input, set PARAMETER WRITE on

the SETTING screen to 0. Pr to release alram 100.

7. Convenient method
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1 To change parameters in bit unit, press curso@ or@,then

the cursor becomes bit length and you can set parameters bit by bit
(Bit parameter only).

2 To set data consecutively, key.

(Ex.1) 1234 | EOB | 4567 | EOB | 9999 |[ INPUT
1234
0 4567
9999
0

cooo®e

(Ex.2) 1234 | EOB | EOB |[ 9999 |[ INPUT

0 1234
0 O 0
0 9999
0 0
3 To set the same data (isg].
(Ex.) 1234 JEOB | = ][EOB | = ][ INPUT
0 1234
o0 1234
0 1234
0 0
4 For bit parameters,
(Ex.J1][1][EoB | =][E0B ] =][INPUT |

000000O0O 00011000
oooooooo0d 00011000
00000000 o00D1000

000O0O0O0O0OO OOOOOOOO

8. After the required parameters are setPeRAMETER WRITE to
0.
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3.2 The main CPU memorized the following data.

INPUTTING/ Outputting the data 1/0O 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)

3.2.1 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 | | | | | | | [ S0 | |

#1 (1SO)

o

: Output with EIA code
1 : Output with ISO code (FANUC cassette)

| 0020 | | Selection of I/O channel

: Channel 1 (JD5A OF MAIN CPU)
: Channel 1 (JD5A OF MAIN CPU)
: Channel 2 (JD5B OF MAIN CPU)
: Channel 3 (JD5C OF OPTION 1)

w N O

#7 #6 #5 #4 #3 #2 #1 #0
|0101 || NFD ‘ ‘ ‘ ‘ ASI ‘ ‘ ‘ SB2 |

#7 (NFD) O : Feed is output when data is output.
1: Feed is not output when data is output.
#3 (ASl)*x 0: EIA or ISO code is used for input/output data.
1: ASCII code is used.
#0 (SB2) 0: No. of stop bits is 1.
Y% 1: No. of stop bits is 2.
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| 0102 | |

pecification number 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

w| N ] O

Not used

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]

3.2.2
Outputting CNC
Parameters

In case of PPR, steps 2 and 3 are not required.
1. SelectEDIT mode.

2. Press PROG key and soft KBRGRM to select a program text.
3. Press soft ke)(OPRT)] and soft kef/=].

And then, put out the head of file by pres4R§RH] @ [EXEC].
4. Pres - key and soft kejPARAM] to display parameter screen.

5. Press soft ke[(OPRT)] ,and soft kef].

6. Press soft kefPUNCH] and[EXEC],and the parameters are started
to be output.
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3.2.3
Outputting PMC
Parameters

Select MDI mode.
Pres key then soft keySETTING] to select a setting screen.

Set the cursor BARAMETER WRITE and input 1 and INPUT. At
this time, alarm 100 will be generated.

Pres key and soft keyPMC].

Press soft kefPMCPRM] and soft kel KEEPRL]
Set the cursor to K17 and set the first bit to 1.

888888..@

\ Where, mark x is a former value

Thus, data input/output screen
has been selected.

7. Select EDIT mode.

8. Press soft kefy=1 ] then key—=].

Press soft keft/O] and set the parameters on I/O.
Item selection cursor moves to the following item after data of an item
is set.

10.In CHANNEL NO item, inpu 1 to select /O channel 1.

11.In DEVICE item, press soft kflyDCAS] to select the floppy cassette.
12.In KIND DATA item, press soft kejPARAM] .

13.In FUNCTION item, press soft k§WRITE] .

14.In FILE No item, specify a file name. In this example input as follows:

@ ](p){m)(c]f-

15.Press soft ke XEC] . Then PMC parameters are started to be output.
16.After the PMC parameters have been output, set PARAMETER

WRITE to 0.

17.Pres to release alarm 100.

3.24

Outputting Pitch Error
Compensation Amount

N

Select EDIT mode.

Pres key several times, press soft BARAM] ,and
[PITCH] to select the SETTING screen for pitch error amount.
Press soft ke[(OPRT)] and[=].

4. Press soft kefPUNCH] and[EXEC], then pitch error compensation

amount is started to be output.
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3.25 When custom macro function is equipped, values of variable no. 500 and

Outputting Custom later are output.

Macro Variable Values 1. Pres key.

2. Press@ key and soft keff MACRO] to select custom macro
variable screen.
3. Press soft ke[(OPRT)] and then kely=].

4. Press soft kejPUNCH] and[EXEC], then custom macro variable
values are output.

3.2.6
Outputting Tool 1. Select EDIT mode.
Compensation Amount 2. Press key and soft key[OFFSET] to display the tool

compensation amount screen.
3. Pres§(OPRT)] key and soft kef=].

4. Press soft kefPUNCH] an[EXEC] key, and the tool compensation
amount is started to be output.
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3.2.7
Outputting Part Program

#7

1. Confirm the following parameters. If 1 is set, set to the MDI mode and
setitto 0.

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

| 3202 | |

| | =N | | | Nes |

#4 (NE9)

#0 (NES) *

0 : Programs of 9000s are edited.
1: Programs of 9000s can be protected.
0 : Programs of 8000s are edited.

1: Programs of 8000s can be protected.

2. Select EDIT mode.

3. Press PROG key and press soft iRGRM] to display program
text.

4. Pres§(OPRT)] key and press soft kpy=].
5. Input a program number to be output. To output all programs input as:

LoJ(=)(e](e](e](e]

6. Pres§PUNCH] and[EXEC] key, then program output is started.

3.2.8
Inputting CNC
Parameters

1. Set to the emergency stop state.
2. Confirm that the patameters required to input data is correct.

1 Press OFFSET/SETTING key several times, and p&ESEING]
to display SETTING screen.

2 Confirm that PARAMETER WRITE=1.
3 Press SYSTEM key to select the parameter screen.
4

| 0020 | |

Selectionof I1/0 channel

: Channel 1 (JD5A of MAIN CPU board)

: Channel1 (JD5A of MAIN CPU board)
: Channel 2 (JD5B of MAIN CPU board)
. Channel 3 (JD5C of Option 1)

w N b O
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#7

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

|0101 || NFD ‘

| | =N | | se2 |

#7 (NFD) O:
1:

#3 (ASI) 0:
1:

#0 (SB2) O:
K 1

Feed is output when punching out.
Feed is not output when punching out.
EIA or ISO code is used.

ASCII code is used.

No. of stop bits is 1.

No. of stop bits is 2.

6

| 0102 | |

Specification number of 1/0O device |

RS-232-C (control codes DC1 to DC4 are used.)
FANUC Bubble cassette B1/B2
FANUCFloppy cassette F1

PROGRAM FILE Mate, FANUC FA Card adapter, FANUC
Floppy casette adapter, FSP—H, FANUC Handy File

RS-232-C ( Control codes DCL1 to DC4 are not used)
Portable tape reader
FANUC PPR, FSP-G, FSP-H

w] N~ O

o] &

| 0103 | |

Baud rate

#7

50 5: 200 9: 2400
100 6: 300 »%10: 4800
110 7: 600 11: 9600
4: 150 8: 1200 12: 19200 [BPS]

Press soft ke|(OPRT)] and soft kef/—]

Press soft kefREAD] 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.
#6 #5 #4 #3 #2 #1 #0

| 1815 | | ‘

= || | |

#5(APCx) 0 : Position detector is other than absolute pulse coder.

1 : Position detector is absolute pulse coder.

6. After the parameters have been input, turn off the power once then turn
it on.
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3.2.9 Set the emergency stop state.
Inputting PMC Operation of 12 is not required when PPR is used.
Parameters 1. Turn off (KEY4=1) the program protect key.

2. Presgzr| key and soft keySETTING] to select the SETTING
screen.

3. Confirm that PARAMETER WRITE=1.
4, Pres key and soft keyPMC].
5. Press soft kefPMCPRM] and soft keffKEEPRL] .
6. Set the cursor to K17 and set bit 1 to 1.

o] (o] (o][o]o](o]{x] 0] w).
7. Presg=1 ] key and =] key.

8. Press soft kefl/O] and set the parameters required for /0.
Item selection cursor displays the next item after an item is set.

. In CHANNEL item, pres to select channel 1.

10.In DEVICE item, presg=DCAS] key to select the floppy cassette.
11.In FUNCTION item, press soft k§READ] to input data

12.In FILE NO item, pres to select file no. 2.

13.Press soft kefEXECT] and the PMC parameters are started to be
input.

[(e]

14.After data has been read, turn off power and turn it on.

3.2.10

Inputting Pitch Error
Compensation Amount

=

Release the emergency stop and select EDIT mode.
2. Confirm that PARAMETER WRITE=1 on the setting screen.

3. Pres key and soft kefPRGRM] to display program contents.

4. Press softkelfOPRT)], (=], [F SRH], and [EXEC] to select

the pitch error compensation file.
5. Press key several times, soft kefPARAM], (=] and
[PITCH] to select the screen for pitch error compensation amount.
6. Press soft kef(OPRT)] and =] key.

7. Press soft key[READ] and [EXEC], then the pitch error
compensation amount is started to be input.

8. After data has been input, pr key twice to display the
SETTING screen and return the PARAMETER WRITE to O.
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3.2.11

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. Confirm that EDIT mode is selected.
2. Turn off the program protect key (KEY2=1).

3. Pres key then soft kefPRGRM] to display program contents.

4. Press soft kel(OPRT)], (=), [F SRHI, and [EXEC] to select
afile.

5. Press soft ke[(OPRT)] and key=].

6. Press address O, a program 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.
7. Select MEMORY mode on the machine operator’s panel and press

cycle start button.
When the program is executed, macro variables are set.

8. Pres ' key,[=] key and soft kejMACRO] to select the custom

macro variable screen.

9. Press 500 and soft kBYO 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. Pres key to select the program display screen.

12.Press address O and a program number (0001 for example) ,then press
to delete the program.

3.2.12
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. Pres key, and press soft KBBRGRM] to display the program

contents screen.

4. Press soft kel(OPRT)], (=], [F SRH], an [EXEC] to select

the tool compensation amount file.

5. Press key, and soft key[OFFSET] to display the tool
compensation amount screen.
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6. Press soft kef(OPRT)] and(=] key.
7. Pres§READ] key andEXEC] key and data input is started.

3.2.13 Confirm the following parameters. If 1 is set, set it to O.
Inputting Part Programs (Change it in MDI mode).
#7 #6 #5 #4 #3 #2 #1 #0
[ 3201 | | | NPE | | | | | RAL | |

#6 (NPE) When programs are registered in part program storage area, M02,M30
and M99 are:

0 : regarded as the end of program.
% 1: notregarded as the end of porgram.
#1 (RAL) When programs are registered:
% 0: All programs are registered.
1: Only one program is registered.

#7 #6 #5 #4 #3 #2 #1 #0
|3202 || ‘ ‘ ‘ NE9 ‘ ‘ ‘ NE8 |
#4 (NE9)
% 0: Programs of 9000s can be edited.
1: Programs of 9000s are protected.
#0 (NEB8)
% 0: Programs of 8000s can be edited.

1: Programs of 8000s are protected.

For PPR, item 4 is not required.

1. Confirm that mode is EDIT mode.
2. Turn off the program protect (KEY3=1).

3. Pres - key and press soft k§RGRM)] to select a part program

file.

4. Press soft kel{OPRT)], (=] [F SRH], and [EXEC] to select
a part program file.

5. Press soft=1 Jkey [(OPRT)] and =] key.
6. Press soft kefREAD] and[EXEC], then data input is started.
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3.3
INPUT/OUTPUT
SUPER CAP DATA

3.3.1

Input/Output of
Conversational Data in a
Lump(Super CAP M)

The following operation allows all the data used for Super CAP M to be
input and output in a lump.

1. Confirm the parameters shown below:
P0020: I/0 CHANNEL (select I/O 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. Press function ke and press soft keYCAP].

4. Press soft ke8] (C.A.P DATA) on the basic menu screen.[Series16]
Conversational Data Screen

C.A.P DATA
_ SET DATA OF PRE—
DETA | INPUT OR OUTPUT OF DATA | PRET | — TOOLS BEFORE C.A.P
PROGRAMMING
TOOL DISPLAY AND SET
FILE VARIOUS DATA OF
TOOLS REGISTERED
TOOL DISPLAY THE DIREC-
DRCTRY TORY OF TOOLS IN
TOOL FILE
DEF. DIVIDE DISPLAY THE DIREC-
FIE | DISPLAYDEFAULTDATA |15 s | — DISPLAY THE DI
TOOLS IN TOOL FILE
DISPLAY A LIST OF TOOL
TOOL | Usep FsS. 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| FS.
110 FILE USED TOOL | FILE DRCTRY|TOLDIR| FILE

5. Press soft kejDATA 1/QO] .
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[Series16] Conversational Data Screen

DATA I/O
READ DATA I/O PARA GUIDE
READ 1/O CHANNEL =0
PUNCH EXEC I/O DEVICE NO. =3
OR
ALL CAP DATA
DEFAULT DATA Eggg H
PRE-TOOL LIST
TOOL FILE
CUT COND FILE
SELECT FROM SOFT—KEY
<|FLopPPY| READ | PUNC ALL DEF. PRE- |TOOL |ES.
DIR DATA |FILE TOOL |FILE FILE

6. Press soft kejREAD] or [PUNCH].
7. Press soft kefALL DATA] .

8. For read, input a file no. and press soft kegAD EXEC].(Specify
a file no. for all data).

READ FILE NO, = >
< |FLoPPY PUNCH | rEAD ALL DEF. |PRE- [TooL |FS.
DIR EXEC DATA |FILE |TOOL |FILE FILE

[(For punch, press soft key [PUNCH EXEC].

SELECT FROM SOFT KEYS

< |FLOPPY|READ PUNCH ALL DEF. |PRE- |TooOL | FS.
DIR EXEC DATA |FILE |TooL |fiLe | FILE

The above operation reads and punches default data, pre—tool list, tool file
and F.S. file in a lump.
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3.3.2 You can input and output files individually.
Input and Output of Each Execute the same operations from st&p6 in the previous section 3.3.1.
File (1) Reading or Punching default files

7 PresYDEF. FILE].

8 - Forreading, input a file no. for default data and press soft key
[READ EXEC]. (Specify a file number of default file).

- For punching, pred®UNCH EXEC].
(2) Reading or punching pre—tool list
7 Press PRE-TOOL.

8 - Forreading, press a file number and soft figAD EXEC].
(Specify a file number of pre—tool list).

- For punching, press soft kfgUNCH EXEC].
(3) Reading or Punching tool file
7 Press TOOL FILE.

8 - For reading, press a file number and pres soft key
[READ EXEC]. (Specify file number of tool file).

- For punching, preg®UNCH EXEC].
(4) Reading or Punching F, S file
7 Press F.S. FILE.

8 - Forreading, press a file no. and press soft key
[READ EXEC] .(Specify a file no. of F.S. FILE).

- For punching, preg®UNCH EXEC].

3.3.3 This feature allows NC parameters, offsets, NC programs, PMC
Output of CAP data parameters and so on to be input/output from/to a general /0O device such
as FANUC cassette adapter or the like.

(Super CAP T)

1. Data that 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 data of counter, keep relay, timer and other

data

(5) Tool File: All data of tool data file, 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)

Note
You should input/output NC parameters separately. You
can input/output other data in a lump.
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2. Operation for inputting/outputting data in a lump

(1) Connect external 1/0O 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 I/O menu Screen]

| DATAI/O SCREEN | [CAP:HEAD-L]

[SINGLE | [SINGLE |
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

Note
For 16—TB, data select menu on tool post 2 is not displayed.
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(5) Pres§PUNCH] and the following screen is displayed.

| DATA1/O SCREEN | [CAP:HEAD-L]

PUNCH
[SINGLE | [SNGLE |

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

SELECT THE DATA WHICH YOU WANT TO PUNCH OUT

o o

< +
NC NC NC PMC CAP CAP- | NC HD2| NC HD2| NC HD2| SELECT]
PARAM|OFFSET| PROG |PARAM | TOOL PROG | PARAM | OFFSET| PROG | END

Note) For 16/18—TB, the following soft keys are
displayed.

< +
NC NC NC PMC CAP CAP- lfe} bRE_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 reverse character of green color.
Select all the data to be output and pf€&_ECT END].

Note
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, wherfNC PROG] is pressed, the following screen is

displayed.)

[ DATA 1O SGREEN |

PUNCH

[ SINGLE | [ SINGLE
1. NC PARAMETER (HD1) 7. NC PARAMETER (HD2)

[CAP:HEAD-L]

REGISTEREPROGRAMS

ok HEAD 1%%*

00110

00120

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 DATA WHICH YOU WANT TO PUNCH OUT

00150
00160

< ALL
SELECT

ALL

CANCEL

SELECT| CANCE!

SELECT]

END

[ALL SELECT] Press this key to output all the programs.When you
press this key, the following menu is displayed.

EXEC REALLY? YES: [EXEC], NO: [CANCEL]]

| —

EXEC

CANCEL

To execute punching all the programs, pf&s§EC] and when it is not

needed, pre§C€ANCEL] .

— 200 —



B—62445E/03

3. INPUT AND OUTPUT OF DATA

[ALL CANCEL]

[SELECT]

[CANCEL]

[SELECT END]

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, preSXEC] ; to cancel
cancelling, presfCANCEL].

When you specify a NC program to be punched,
move the cursor to the program number and
press this key.

To cancel outputting NC programs, press this
key.

When you finsh specification of punching, press
this key.

(7) The following screen is displayed when you prgSELECT
END]. To start punching, pre$gXEC] and to cancel punching,
pres§CANCEL] .

[ DATAI/O SCREEN |

PUNCH

1. NC PARAMETER (HD1)

[CAP:HEAD-L]

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]

1o 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 reverse characters. When data outputting finishes,
the data is shown in blue color. If outputting finishes with an error
generated, the data is shown in red.

Notes

1 The data format output by the above data input/output in a lump funciton is different from the

data format input/output in an individual operation. Therefore, output data by this function

cannot be used for inputting.

Data format is different between 16—TB and 16-TTB.

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.

N
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NC parameter

| 9090 | | PMCIOS
PMCIOS
:The start address 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
: All the PMC parameters including keep relays, counters, timers and data
are output.
N0.9090(PMCIOS)=N0.9091(PMCIOE) : 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) > No.9091(PMCIOE)
: All the data in D area are output.
3.34 The dat_a output by the input/output i_n alump fqnction mentioned in 3.3.3
Inputting CAP data can be input in a lump by the following operation;
(Super CAP T) 1. Set optional parameters required and the parameter for setting the

number of axes (parameter no. 1010) beforehand.

2. Connect an I/O device and set the corresponding parameters required

as the same as output operation.
3. Select EDIT mode. Select Head 1 screen for path 2.
4. Release protection according to each data to input.
1) NC parameter : Set setting data “PARAMETER WRITE” to 1.
2) Offset amount : Turn off protection of offset data (KEY1=1).
3) NC program : Turn off program protect (KEY3=1).
4) PMC parameter : Set setting data “PARAMETER WRITE” to 1.
5) Tool File : Turns off offset data protection (KEY1=1)
6) CAP program : Turns off program protect (KEY3=1)
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5. Display the DATA 1/0O menu screen
6. Pres§READ] and the following screen is displayed.

DATA 1/0 SCREEN | [CAP:HEAD-L]

READ

1.NC PARAMETERHD1)# 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

o o
<INC |oqy. |NeHD2 o  |PrRE-| EXE
PARAM PARAM PARAM PG C
ERS
Notes

1 For path 1, data select menu on HEAD 2 is not displayed.

2 When the 1/O device is other than FANUC Cassette
adapter, soft keys [NCPARAM],[OTHERS],and [NC HD2
PARAM] are not displayed.

7. Rewind the data to its head when an I/O device other than FANUC

Cassette adapter is used.

When the FANUC Cassette adapter is used, since the data is called

automatically, it is not needed to execute this operation.

8. Presg§NC PARAM] to input the parameters on the HEAD 1; press

[NCHD2 PARAM] to input the NC parameters on HEAD 2.
To input other data than NC parameters, pfeJHERS].

The selected data is shown in green reverse character. However, if
other data than parameters is specified, the data actually read is

unknown and all the data is shown in green reverse character.

9. Pres§EXEC] and the following soft keys are displayed.

EXECREALLY  YES:  [EXEC]

NO; [CANCEL]

< 10 EXE [CAN-
SET | ¢ |CEL
up
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10.Pres$EXEC] to start data reading or pr¢dSANCEL] to cancel data
inputting.
The data other than NC parameter can be input in a lump if those data
was output in a lump.
While the datais input, “INPUTTING” is displayed on the lower right
of the screen. The data being input is shown in yellow by reverse
character in blinking. When data is input correctly, it is indicated by
blue; if an error occurs, the data is displayed in red.
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3.4
INPUTTING/OUTPUTT
ING CAP—I|
DATA(16-T)

INITIAL SCREEN

~

Symbolic
FAPT TURN

PRESS [FAMILY
PROGRAM]

Y

*FAMILY PROGRAM**

1. FAMILY PROGRAM OUTPUT
2. FAMILY PROGRAM INPUT

v

(REFER TO TABLE 1) (REFER TO TABLE 2)
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PRESS [DATA
SET] KEY

Y

*PARAMETER & DATA SET**

~

1. SYSTEM DATA SETTING
2. SETTING DATA CORRECTION
3. MATERIAL DATA CORRECTION

4 or 5

INPUT INPUT

!

Y

*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  "INPUT”
I/O Item Operation on I/O Remarks
device
Family program 2, n "INPUT” n=PO FANUC PPR
Input - - n=B0O FANUC Cassette
Sub cycle 5 n INPUT n=C0 Sub Memory
Family program 1.n "INPUT *When n is omitted, parameter
Output F==- cycle 4 n "INPUT” no. 15 becomes valid.
[TABLE 2] Input/Output of Material Data
I/0 Item Operation on I/O Remarks
device
Input | Material data 5 n "INPUT” n=P0O FANUC PPR
n=B0 FANUC Cassette
n=CO Sub Memory
Output | Material data 4, n "INPUT” *When n is omitted, parameter

no. 15 becomes valid.

[Table 3] Input/Output of system parameters and other data.

I/0 Item Operation on 1/0 Remarks
device
System parameter 3, n "INPUT” 1"INPUT"O "SAVE ENDY
MTF 7, n "INPUT” 5" INPUT”C "SAVE ENDY
Input/ Tool data 11, n "INPUT” 9"INPUT”C "SAVE ENDY
Read | Setting 14, n "INPUT”
Graphic data 16, n  "INPUT” n=P0 FANUC PPR
System parameter 2, n "INPUT” n=B0 FANUC Cassette
Out- MTF 6, n "INPUT”
put/
Re- Tool data 10, n  "INPUT”
gis- e 13 "INPUT”
tera- eting "
tion | Graphic data 15, n "INPUT"
System parameter 4, n "INPUT”
Cg':]at' MTF 8 n__ INPUT
Tool data 12, n  "INPUT”
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3.5 The sub memory is stored in RAM module on the Option 3 board (board
for CAP-II). The procedure below describes a method to input and output
DUMP/RESTORE OF the data in sub memory, which is used when Option 3 board or RAM

CAP-II DATA (16 —T) module is replaced.

351
Kind of Data in Sub 1. System parameter (FAPT-SYS. PARAM.)
Memory 2. MTF (FAPT-MTF)
3. Setting data (FAPT-SETTING)
4. Tool dat i
a_: 'I(;uzrir)lliggz;glol (FAPT-TOOL)
5. Graphic data (FAPT-GRAPHIC)
6. Files—T— Family program (FAPT—FAMILY)
—— Material file (FAPT-MATERIAL)
—— Sub cycle file (FAPT-SUB. CYCLE)
7. Initial screen registration command data
3.5.2
Operation

e Outputting data (Dump)
1. Display the screen of Symbolic FAPT TURN.
2. To output data on FANUC Cassette, press keys as follows:

[AUXILIARY] O @ @ D

Be careful that data is memorized from top of the file.
To output data on FANUC PPR, press keys as follows:

[AUXILIARY] O @ @ D @

® Inputting data (Restore)
1. Hold key and turn on power.

2. To input data from FANUC Cassette, press keys as follows :

[AUXILIARY] [ @ @ D

To input data from FANUC PPR, press keys as follows :

[AUXILIARY] O @ @ D @

3. Turn off the power once.
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3.6
CLEARING CAP-II
DATA (16 —-T)
3.6.1
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

File name list stored in programs, but also file names
and sub cycle files are dis-
submemory played.

No
Delete a file ?
Meet the cursor to a no. to be Press [END]
deleted using
VCURSORDOWorVCUR-
SORDOWkey
I
DEL
EOB ’ INPUT
YES(Delete) NO(Not delete)
¢ Delete really ? ¢

1 INPUT 0 INPUT

— 208 —



B-62445E/03 3. INPUT AND OUTPUT OF DATA

3.6.2 1. Pres while turning on power.
Clearing CAP-II
Memory 2. Press AUXILIARY]and press
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INTERFACE BETWEEN NC AND PMC

This chapter describes the signals 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 CRT.

It also describes a method of inputting/outputting PMC parameters to an
external device.

4.1 GENERALOF INTERFACE .......... ...t 211
4.2 SPECIFICATIONOFPMC ...... ... o 212
43PMCSCREEN ... ... 218
4.4 LIST OF SIGNALS BY EACHMODE ................ 237
4.5 SIGNAL AND SYMBOL CORRESPONDENCE

TABLE .. 239
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4.1

GENERAL OF

INTERFACE
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4.2
SPECIFICATION OF
PMC
4.2.1
Specification
Model PMC-RA1 PMC-RB3 PMC-RB4 PMC-RC3 PMC-RC4
Programming method lan- Ladder Ladder Ladder Ladder C Ladder C
guage Step sequence Step sequence
Number of ladder level 2 2 2 3 3
Level-1 Cycle Time 8 ms 8 ms 8 ms 8 ms 8 ms
Basic Instruction Execution 5.0 1.0 1.0 0.10 0.1
Time (us/step) (us/step) (us/step) (us/step) (us/step)
Program capacity
e Ladder (step) Approx. 3,000 | Approx. 5,000 |Approx. 5,000
Approx. 5,000 | Approx. 8,000 | Approx. 8,000
Approx. 12,000 | Approx. 12,000
Approx. 16,000 | Approx. 16,000 | Approx. 16,000 | Approx. 16,000
Approx. 24,000 | Approx. 24,000 | Approx. 24,000 | Approx. 24,000
e Symbol/comment (Note 1) 1to 128KB 1to 128KB 1to 128KB 1to 128KB 1to 128KB
¢ Message 0.1 to 64KB 0.1 to 64KB 0.1 to 64KB 0.1 to 64KB 0.1 to 64KB
e Language only max. 896KB max. 896KB
Instruction (Basic) 12 kinds 14 kinds 14 kinds 14 kinds 14 kinds
(Function) 48 kinds 67 kinds 67 kinds 69 kinds 69 kinds
Internal relay (R) | 1100 byte 1618 byte 3200 byte 1618 byte 3200 byte
Message request (A) | 25 byte 25 byte 125 byte 25 byte 125 byte
Non-volatile
e Var. Timer (T) |80 byte 80 byte 300 byte 80 byte 300 byte
e Counter (C) |80 byte 80 byte 200 byte 80 byte 200 byte
* Keep relay (K) | 20 byte 20 byte 50 byte 20 byte 50 byte
¢ Data table (D) | 1860 byte 3000 byte 8000 byte 3000 byte 8000 byte
Subprogram P |- 512 programs | 2000 programs | 512 programs | 2000 programs
Label L |- 9999 labels 9999 labels 9999 labels 9999 labels
Fixed timer Timer No. 100 | Timer No. 100 | Timer No. 100 | Timer No. 100 | Timer No. 100
devices speci- | devices speci- | devices speci- | devices speci- | devices speci-
fied fied fied fied fied
Input/output
* |/O Link ()] 1024 points 1024 points 1024 points 1024 points 1024 points
max. max. max. max. max.
(O) | 1024 points 1024 points 1024 points 1024 points 1024 points
max. max. max. max. max.
¢ |/O card ) 312 point max. | 312 point max. |312 point max. |312 point max. |312 point max.
(Note 2) (O) | 240 point max. | 240 point max. | 240 point max. [240 point max. | 240 point max.
Sequence program storage Flash memory | Flash memory | Flash memory [ Flash memory | Flash memory
media
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Notes

1 Normal size of a symbol, a comment, and a message are 32KB, and 2.1KB, respectively. Max.
size of a symbol and a comment are each 64KB.
2 These points are max.points, when two sheets of I/0 cards have been mounted.

4.2.2
Address
Model
Character Signal description FS-18B FS-16B/18B
PMC-RA1 PMC-RB3 PMC-RB4 PMC-RC3 PMC-RC4
Input signal from the ma-
X chine to the PMC (MT to X0~X127 X0~X127 X0—-X127 X0~X127 X0~X127
PMC) X1000~X1013 | X1000~X1019 | X1000—X1019 | X1000~X1019 | X1000~X1019
v Output signal from the PMC | YO~Y127 YO~Y127 YO~Y127 YO~Y127 YO~Y127
to the machine (PMC to MT) | Y1000~Y1013 | Y1000~Y1014 | Y1000~Y1014 |Y1000~Y1014 |Y1000~Y1014
F Input signal from the NC to | FO~F255 FO~F255 Egc:o'c:)illl:lsn FO~F255 E(lJ&)IC:)illlzﬁll
the PMC (NC to PMC) F1000~F1255 | F1000~F1255 | o000 coc1) | F1000~F1255 | o000 o500y
GO0~G511 G0~G511
. G0~G255 G0~G255 G1000~ G0~G255 G1000~
G O”,ElpC”t Fs,'lar(‘:a' frﬁrg the PMC | 1000~ G1000~ G1511 G1000~ G1511
to NC ( to NC) G1225 G1225 G2000~ G1225 G2000~
G2511 G2511
R internal rela Yo% |RO~R1499  |RO~R2999  |RO~R1499  |RO~R2999
y R9099 R9000~R9117 | R9000~R9199 | R9000~R9117 | R9000~R9199
A Message request signal A0~A24 A0~A24 A0~A124 A0O~A24 A0O~A124
C Counter C0~C79 C0~C79 C0~C199 C0~C79 C0~C199
KO~K39 KO~K39
K Keep relay KO~K19 KO~K19 K900~Koog | KO~K19 K900~ K909
D Data table D0~D1859 D0 ~D2999 DO0~D7999 D0 ~D2999 DO~D7999
T Variable timer TO~T79 TO~T79 TO~T299 TO~T79 T0~T299
L Label number L1~19999 L1~19999 L1~19999 L1~19999
P Subprogram number P1~P512 P1~P2000 P1~P512 P1~P2000
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4.2.3
Built—in Debug Function Contents
Function

Display of sequence pro- Dynamic display of ladder diagram
gram

Diagnostic function «Title data display

« signal status (symbol can be displayed)

e PMC alarm display

« Signal trace

* Memory contents display

« Signal waveform display (PMC—RB3/RB4/
RC3/RC4 only)

e Task status display (PMC—-RC3/RC4 only)

« |/O connection status display

Setting and displaying data |« Timer

e Counter

* Keep relay
« Data table

Sequence program edit Ladder diagram editing

function (This feature is integrated in PMC—RC3/RC4.
For RA1/RB3/RB4, a ladder edit module is re-
quired)

424 (1) R9000 (Operation output register for the ADD, SUB, MULB, DIVB,
System Reserve Area and COMPB functional instructions)

Of |nternal Relay #7 #6 #5 #4 #3 #2 #1 #0

R9000 \% N Z Operation result
register

L Zero

Sign is minus
Overflow

(2)R9000 (Error output for the EXIN, WINDR, WINDW, MMCWR,
MMCWW, MMC3R, and MMC3W functional instructions)
#T  #6  #5  #4  #3  #2  #1  #0

L The instruc-

tion ended in
error.

R9000

(3)R9002 to R9005 (Operation output registers for the DIVB functional
instruction)
The data remaining after the DIVB functional instruction is executed
in output.
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(4)R9010 to R9027 (Interface area for the FNC9x functional instruction)
(PMC—-RC3/RC4 only)
The area is provided as an interface between the FNC9x functional

instruction to be executed and a desired function.
#7  #6 #5  #4  #3  #2 #1  #0

Contents of the com-
R9010 | 97 96 95 94 93 92 91 90 mand to be executed

RO011 | 97 | 96 | 95 | 94 | 93 | 92| 91| go [Da@output when

the processing is

R9012 completed
Addresses of the dcontrol data for SUB90

R9013
R9014

Addresses of the control data for SUB91
R9015
R9026

Addresses of the control data for SUB97
R9027

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

R9002
R9003 .
L Register for
remainder
R9004 (used by DIVB
instruction)
R9005
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(5)R9100 to R9117 (Interface area for the FNC9x functional instruction)
(PMC—-RC3/RC4 only)
The area is provided as an interface between the FNC9x functional
instruction to be executed and a desired function.
#7  #6  #5  #4  #3  #2  #1  #0

Contents of the com-
R9100 97 96 95 94 93 92 91 90 mand to be executed

Ro101 | 97 | 96 | 95 | 94 | 93 | 92| 91| 9o |Dataoutputwhen

the processing is
R9102 completed

Addresses of the control data for SUB90
R9103

R9104
Addresses of the control data for SUB91
R9105

¢

R9116

Addresses of the control data for SUB97
R9117

(6)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  #0

L always OFF

always ON

Cyclic signal of 200
ms (104 ms ON, 96
ms OFF)

R9091

Cyclic signal of 1 se-
cond. (504 ms ON,
496 ms OFF)
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4.2.5
Execution Period of
PMC
Sequence program
1st level
From NC N (High—speed se-
1) quence)
END1
2nd level
(Normal sequence)
21
Y
> Synchronized | [~ """ 777777 oo
buffer —>
(2)-2
____________ Y. ..
Head of 2nd level
(2)-n
END2
3rd level
From MT < (Display sequence)
(PMC-RC/RC3/
RC4 only)
8msec END3
f—%
Period | | | | |
@ (€] (€] (€]
1st level — — — —
(21 (2)-2 (2)-n (2)-1
2nd level _ e —_— _
3rd level _— _— _ _—
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4.3
PMC SCREEN

43.1 1. Pres .

Display Method o _
2. Press soft kefPMC], then PMC screenis displayed and the following
soft keys are displayed:

A A

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
110 :1/0 SEQUENCE PROGRAM ‘;:g?[:’;’l‘m
SYSPRM SYSTEM PARAMETER ning.
MONIT :PMC MONITOR

( pmcLaD) [ Pmcoal(  PMcPR{ I ( )

A

J

l— System parameter screen
Status display of PMC I/O signal
Dynamic display of sequence program

( stop ) eom J( wo ) (svsprm] [ moniT )

l— 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-RB3/RB4 PMC-RB3/RB4 PMC-RC3/RC4
(Without memory (With memory card
card for editing) for editing)
RUN/ @) O O
STOP
EDIT x O O
110 O O O
SYSPRM x O O

X:Cannot be displayed nor used.
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4.3.2

PMCLAD SCREEN

e Contents displayed

® Search method

Press soft keyfPMCLAD], and a sequence program is displayed

dynamically and operation monitoring can be confirmed :

Number of net displayed
RUN/STOP status

Ladder display
LADDER NET 0001-0004 MONIT RUN
LOG1 LOG1 v — Comment
— | O ALWAYS1
LOG1
1t
X008.4 *ESP
|l O EMERGENCY
H STOP
I END1 I
| I
PORD POR
|1 ) POWER ON
. ~ RESET
( top ) [ Bottom) [ sRcH) (w-srcH) [ N-sRcH
Other soft keys
( F-scrH] ( ] ( ) ( ADRESS]
&L g Switched each
time pressed
[SYMBOL]

Nooak~wdhdE NPRE

© ®©

1Green (Low brightness) displayContacts :open Relay :off
White (High brightness) display Contacts : closed Relay : on

Use the cursor keys to change display positions.
[TOP]:Searches top of ladder.

[BOTTOM] :Search bottom of ladder.

Address.bifSRCH] or Signal namgSRCH]
Address.bifW—SRCH] or Signal namgW-SRCH]

Net no[N—SRCH]:Ladder is displayed from the specified net.

Functional instruction no[F-SRCH] or Functional instruction
namg¢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

® Parameter display on
ladder diagram

e Stop of ladder diagram
display by trigger of
signal
(PMC-RB3/RB4/RC3/RC4
)

[Remarks]

0O 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.

0O If a specified signal is not 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 thgDUMP] 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]: Byte type display (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 0000 0000 0000”
“G0016 0000 0000 0000 0000 0000 0000 0000 0000”

(3)[D.WORD]: Long word type display (4 BYTE)
“G0000 00001400 00000001 00000000 00000000”
“G0016 00000000 00000000 00000000 00000000”

The value of parameter of a functional instruction is displayed in the
functional instruction of a ladder diagram.

The function of the soft key is as follows:

(1) [DPARA] : The value of parameter is displayed in functional
instruction.
(2)[NDPARA] : The value of parameter is not displayed in
functional instruction.

O : Can be
PA1 [ PA3| RA1{ RA2| RA3[ RB|RB2| RB3| RC|RC3[ NB| | sed

x Ol x X O x X Ol a A O | :Cannotbe
used

Note)A: Can be used for the specific series of CNC
(Series 16: B005/11~, B105/08~, B305/04~, B0O09/03~)
(Series 18: BD03/12~, BE03/09~, BG23/03~, BG03/06~,
BD09/02~, BE09/14~)

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 this function, all the ladder 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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* Display of setting trigger
The setting address, condition and counter are displayed at the title

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

Notes
“"="EOB” adr (trigger address) ;p1l (trigger point) ;p2 (trigger
checking number (1~65535))

* Because parameters are stored in the nonvolatile memory, they are not
lost even if the power is turned off.
When bit 2 of keep relay K18 is set to 1 after parameters for sampling
are specified, the trigger function automatically starts when the power
is turned on.
For this operation, deprefERIGER] soft key to bring the following
menu.

TSEARCH ADRESS | TRIGER | WINDOW

RET

L TRGON | TRGOFF START T

NEXT

DUMP DPARA TRGSRC INIT J

The function of thgTRIGER] soft key is explained below:

(1)[TRGON] : The trigger function is stopped when a specified
address signal goes high (is turned ON).

(2)[TRGOFF]: The trigger function is stopped when a specified
address signal goes low (is turned OFF).

(3)[START] : Pressing this key switches between trigger function
execution and trigger function termination. While the
trigger function is being executed, the "TRG” indication
blinks.
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e Divided display of ladder
diagram

® ON-LINE EDIT
(PMC-RB3/RB4/RC3/RC4

)

(4)[TRGSRC]: An instruction at which the trigger function has been
stopped by a specified address signal is searched for
and indicated by blinking.

(5)[INIT] . The trigger setting is initialized.

This function is used for displaying the divided screen. It can display
max. six division.

For this operation, deprep&/INDOW] soft key to bring the following
menu.

TSEARCH ADRESS | TRIGER |WINDOW

RET

LDIVIDE CANCEL |DELETE |SELECT |WIDTH

The function of the soft kef?/INDOW] 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] : The dividing 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 CRT, the screen is displayed
by changing brightness.

(5)[WIDTH] : Change the width of division by usif§XPAND]
or [SHRINK] soft key.

(6)[EXPAND] : The divided screen is expanded.
(7)[SHRINK] : The divided screen is shrank.

When bit 1 in the keep relay K17 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 is 1, this program is automatically
transferred to backup RAM after on—line edit.

When bit3inthe keeprelay K18 is 0, transfer to backup RAM with COPY
function of I/O screen. If power is off without this operation, edited data
is lost.
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4.3.3 Press soft kejPMCDGN] then PMC'’s diagnostic screen is displayed.
PMCDGN SCREEN

® TITLE screen The title data registered when a ladder program is prepared is displayed.
r Page number
PMC TITLE DATA #1 MONIT RUN
PMC PROGRAM NO.
EDITION NO.

PMC CONTROL PROGRAM

SERIES : 4063 EDITION : 08

(SERIES : 4065 EDITION : 08)

PMC TYPE CONTROL : RB3 PROGRAM : RB3

MEMORY USED . KB
LADDER . KB
SYMBOL . KB
MESSAGE . KB
SCAN TIME : MSEC
SCAN MAX : 016 MS MIN : 008 MS

( mme ) [ status) ( Aarm) ( TRAcE | ( )

J

Other soft keys

( m.sreH) [ AnALys ] | ) ( ) ( )

1stpage PMC PROGRAM NO. : Set when PMC
EDITION NO. : is

prepared
PMC CONTROL PROGRAM
SERIES : A EDITION : ZA—- Series and edition of PMC
control software

MEMORY USED : rZ1 ks

LADDER Z4 kB Memory used and
SYMBOL Z4 kB execution time is
MESSAGE Iz kB displayed.

SCAN TIME 7] MSEC

2nd page MACHINE TOOL BUILDER NAME :

MACHINE TOOL NAME :

CNC & PMC TYPE NAME :

PROGRAM DRAWING NO. : Set when PMC

is prepared.

3rd page DATE OF DRAWING :

PROGRAM DESIGNED BY :

ROM WRITTEN BY :

REMARKS :
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® STATUS screen

® Alarm screen

On/Off state of input/output signals and internal relay is displayed.

Gooo0 0 0 0 01 0 1 O

Gooolr 0 0 0 0 0O 0 0 O
ESTB EA6 EA5 EA4 EA3 EA2 EAl1l EAO
Goo02 0 0 0 0 0 0 O O

G000 0 0 0 0O 0O O OO
FIN
Gooo4 0 0 0 0 0 0 0 O

| emen) ( ) ( ) ( J(

PMC SIGNAL STATUS MONIT RUN
ADDRESS 7 6 5 4 3 2 1 O
ED7 ED6 ED5 ED4 ED3 ED2 ED1 EDO

ED15 ED14 ED13 ED12 ED11 ED10 ED9 ED8

)

[Search Method]

» Page key :Forward and Backward by screen
 Cursor key :Forward and Backward by diagnostic number
» To search a specified address or signal name, input an address number

or signal name and prefSEARCH].

Displays an alarm generated in PMC.

PMC ALARM MESSAGE

MONIT RUN

<— Signal
<« name

Signal state

0:0ff

1.0n
Signal state
reverses for
signals with *.
0: On
1: Off

J

Alarm dis-
play

ER32 NO I/0 DEVICE <

(e ) ( status) ( Aarm] [ TRAcE | (

ALM <

y
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® TRACE screen

Every time a specified signal changes, the signal status is memorized in
the trace memory. This function is useful for identifying intermittent
troubles.

1 Trace parameter screen

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 :

2NDTRACE ADDRESS CONDITION
ADDRESS TYPE : (0:PMC/1:PHY)
ADDRESS :
MASK DATA

| (Toee ) [ exee ) ) ( ) ( )

L Changes to a trace memory display screen (Screen on
the next page)

J

Select each item by cursor key

a. TRACE MODE: Select the trace mode
0O=Records changes of 1-byte signals
1=Records changes of independent 2—byte signals
2=Records changes of consecutive 2—byte signals

b. ADDRESS TYPE:
0=PMC address is used for tracing address.
1=Physical address is used for tracing address.
(Mainly used for C-language program)

c. ADDRESS:Set a tracing address.

d. 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.
#7 #6 #5 #4 #3 #2 #1 #0
E1% 111 0 00 01
However, even if bit 4,3,2 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]
000G : 01 000L: 115 001G : 216 001 : 316
010G : 46 010L:5p6 011G: 615 011k : 716
100G : 815 100L: 96 101G : Az 101L: Bg
110G : Cig 110%: Dy 1110 : Eis 111%: Fg
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#7

2 Trace memory contents display screen

PMC SIGNAL TRACE MONIT RUN
1ST ADDRESS=X008(E1) 2ND ADDRESS=GO000(FF)

NO. 76543210 76543210

0000 e

0001 |******* * k k k k k k%

0002 [ ***xxx

0003 P50 0082547544777
0004 oo

<4 Trace
address
and mask
data(in pa-
rentheses)

<— Latest status
Imark: 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

(screen of previous page)

b. Soft keyJEXEC]:  Starts tracing.
Trace memory is cleared

c. Soft key{STOP]: Ends the tracing.

and each time a
specified signal changes, its status is recorded.
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.

*The tracing parameters are held even if the power is turned off.

#

#4 #3 #2 #1 #0

| k017 | |

— w1 T ]

#5 0 : Tracing starts bjEXEC].

1: Tracing starts automatically after power on
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434
Memory display
(M.SRCH)

® Display of Screen and
Operation

® Function of store
memory

1) Pressing thfM.SRCH] soft key changes the screen to that shown in
Fig. 3.5. The displayed soft keys also change.

2) Enter a physical address in hexadecimal from which the contents of the
memory are to be displayed. Then pressing[8ARCH] key
displays 256 byte of stored data starting from the specified address.
Example) Enter 100000, then pressing(BEARCH] keydisplays

the contents of the memory starting from 100000H.

3) An address can be changed usin or key.

4) Pressing either th@8YTE], [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 data in 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 data type in hexadecimal.

Example) Entering OF41, then pressing key stores
OF41 at the address specified by the cursor

4 )

PMC CONTENTS OF MEMORY MONIT RUN

100000 0000 0000 0000 0000 0000 0000 0000 0000 ................

100010 4142 4344 4546 4748 494A 4BAC 4DAE 4F50 ABCDEFGHIJKLMNOP
100020 2020 2020 2020 2020 2020 2020 2020 2020

100030 5152 5354 5556 5758 595A 2020 2020 2020 QRSTUVWXYZ

100040 0000 0000 0000 0000 0000 0000 0000 0000
100050 0000 0000 0000 0000 0000 0000 0000 0000 ...
100060 0000 0000 0000 0000 0000 0000 0000 0000 ...
100070 0000 0000 0000 0000 0000 0000 0000 0000

100080 4641 4E55 4320 434F 2E2C 5444 0000 0000 FANUC CO.LTD....
100090 0000 0000 0000 0000 0000 0000 0000 0000
1000A0 0000 0000 0000 0000 0000 0000 0000 0000 ...
1000B0 0000 0000 0000 0000 0000 0000 0000 0000 ...

1000C0O 0000 0000 0000 0000 0000 0000 0000 0000 ...
1000D0 0000 0000 0000 0000 0000 0000 0000 0000 ...
1000E0 0000 0000 0000 0000 0000 0000 0000 0000 ...
1000F0 0000 0000 0000 0000 0000 0000 0000 0000

\[ searcH) [ inpuT ) ( I ( ) ( )
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® ANALYS screen

(PMC-RB3/RB4/RC3/RC4

)
(Ladder editing card is

required for PMC-RB3/
RB4)

Change of signals is displayed as the same display as that on the
oscilloscope.

1 Parameter setting screen (1st page)

PMC SIGNAL ANALYSIS(PARAM)  MONIT RUN

(0: START 1: TRIGGER-ON 2: TRIGGER-OFF)

( scope ) ( DELETE) ( miT ] [ADDRESS] | ]

SAMPLING TIME : 10 (1-10 SEC) (a)
TRIGGER ADDRESS : G0007.2 (b)
CONDITION : 0 (c)

TRIGGER MODE : 0 @
(0: AFTER 1: ABOUT 2: BEFORE 3: ONLY)

J

Select each item by
cursor key

(a) Set a sampling time.
(b) Specifies an address from which recording of signals is started.
(c) Set a condition under which recording is initiated.

0
1

2

(d)Set a
0:
1

2
3:

. Started by soft kej5TART]

. Started by rise of a trigger signal after you press the soft key
[START]

. Started by fall of a trigger signal after you press the soft key
[START]

trigger mode

: Record signal status after the trigger condition is satisfied

: Record signal status before and after the trigger condition is
satisfied.

: Record signal status before the trigger condition is satisfied.

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)

PMC SIGNAL ANALYSIS(PARAM) MONIT RUN
SIGNAL ADDRESS
1 : X0000.0 9 : Y0000.0 3
2 : X0000.1 10 : R0000.1
3 : X0002.0 11 : U o 16
. ) pto
4 : X0005.0 12 : signals
5: 13 :
6: 14 :
7: 15 :
8: 16 : J
\[ scopE ] { DELETE ) (N7 ) (apDRESS) ( ]/

Soft keyfSCOPE]:Select signal waveform display screen
Soft key[DELETE] :Delete data on the cursor position
Soft key[INIT] :Initialize parameters of signal waveform display

Soft key|ADDRESS] or [SYMBOL] :Switch addresses and
symbols for display

oo oe
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3 SCOPE screen

PMC SIGNAL ANALYSIS(PARAM) MONIT RUN

SAMPLING TIME : 10 CONDITION: 1

TRIGGER ADDRESS : G0007.2 TRIGGER MODE : 0
fomm fomm fommm fom——

X0000.0

X0000.1

X0002.0

X0005.0
fommm fomm e fommm fomm—
0 256(MSEC)

( seNPRM) [ START ) [T.SRCH ] [ADDRES%[ j

J

The above screen is for a system with graphic display.
| and * are used for display if graphic function is not equipped.
a. Soft key{SGNPRM] : Returns to 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 keyJADDRESS]or [SYMBOL] :Switch addresses and
symbols for display
e. Soft keyfEXCHG] : Change order of signals displayed.
-Press soft kejfEXCHG]
‘Move the cursor to a signal to be changed.
-Press soft kel{SELECT].

-Move the cursor to the destination.
-Presg§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 time you press the
key.

g. Cursor ke@ B : Scrolls time axis forward and backward
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435
PMCRAM 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 O -
Data table O O Either one

Press a soft key and select a required screen.
[TIMER] :Timer screen

[COUNTR] :Counter screen

[KEEPRL] :Keep relay screen

[DATA] :Data table screen

Press cursor key and move the cursor to a desired number.
Input a numeric key and pr key and data is input.

After the data is input, set PARAMETER WRITE or KEY4 on setting
screen to 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
;‘Address specified by ladder
/ \

PMC PARAMETER (TIMER) #001 MONIT RUN
NO.ADDRESS DATA NO.ADDRESS DATA
01 TO0480 11 T200 <—— Timer
02 T02960 12 T220 delay
03 T040 13 T240 (msec)
04 TO60 14 T260
05 T080 15 T280
06 T100 16 T300
07 T120 17 T320
08 T140 18 T340
09 T160 19 T360
10 T180 20 T380
( mmer ) [ countr) ( keeprl ( pata | )

J

Timer set time : Timer no. 1-8 is max. 1572.8 sec and its accuracy is

48ms.
Timer no. 9 is max. 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
|

Y
4 PMC PARAMETER (COUNTER)#001| | MoNIT RUN
NO.ADDRESS PRESET CURRENT
01 C00100 1 1 PRESET
02 C0450 2 and CUR-
03 C080 O REanT .
04 C120 0 F oo
05 C160 O 9999, re-
06 C200 0 spectively.
07 C240 0
08 C280 0
09 C320 O
10 C360 O -
A A
[ TIMER ][ cd UNTﬁz[ KEEPRQ[ DATA ][ ]/

—— Address specified by ladder

—— Counter number specified by func-
tional instruction

e KEEP RELAY screen
r 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 KO05 00000000 16 K15 00000000
07 K06 00000000 17 K16 PO
08 K07 00000000 18 K17 BB,
09 K08 00000000 19 K18 B
10 K09 00000000 20 K19 0000

( TiMER ]T[ COUNTR] ( keepry) ( DaTA ([ ]/

l—Address specified by ladder 7/, Used by PMC system
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1 Nonvolatile memory control
#5 #4 #3 #2 #1 #0

R )/

#7(MWRTF2) : For checking the writing status in nonvolatile memory
#6(MWRTF1) : 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.
#3

or | O

#7DTBLDSP 0: The PMC parameter data table control screen is displayed.

1: The PMC parameter data table control screen is not displayed.

#6ANASTAT 0 : PressingEXEC] key initiates sampling by signal waveform display
function.

1: Turning power to on initiates sampling by signal waveform display
function.

#5TRCSTAT 0 : Signal tracing starts by soft kEgXEC] in signal trace function.

1: Signal tracing starts automatically by power on in signal trace
function.

#AMEMINP 0 : Data input cannot be done in memory contents display function.
1: Data input can be done in memory contents display function.

#2AUTORUN 0 : A sequence program is executed automatically after the power is
turned on.

: A sequence program is executed by sequence program soft key.
#1PRGRAM 0 : Built—in programmer is not used.
. Built—in programmer is used.

#0LADMASK : Dynamic display of ladder is executed.

P O R O Bk

: Dynamic display of ladder is not executed.
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#6

#7
| k018 | V %

V #SW#M //V #SW#Z M#]-W #0 A

#7IGNDINT

#5CHKPRTY

#4CALCPRTY

#3TRNSRAM

#2TRGSTAT

#1DBGSTAT

#O0IGNKEY

#7

0 : When the screen is switched to the PCMMDI screen, the CRT is initialized.
1 : When the screen is switched to the PCMMDI screen, the CRT is not
initialized.
*|t is effective for PMC—-RC3/RC4

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 : Aladder program is not automatically sent to the backup RAM after
on-line editing is completed.

1: Aladder program is automatically sent to the backup RAM after on-line
editing is completed.

0 : The trigger stop function does not automatically start when the power is
turned on.

1 : The trigger stop function automatically starts when the power is turned on.

0: Inthe 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—RC3/RCA4.

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.
*This flag is effective for the PMC-RC3/RCA4.

When this bit is set to 1 of the user screen, the screen cannot be switch to
the NC screen using function keys. A program which always sets this bit
to 0 or which changes the screen to the NC screen is required.

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

| k019 | |

T T ]

#1C-REJECT

0: A C-language program is activated.

1: A C-language program is forcibly activated.
*The flag is effective for the PMC—RC3/RCA4.

These bits are status of not used for PMC 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 Data table setting screen
—— No. of screen
v
PMC DATA TBL CONTROL #001 MONIT RUN
GROUP TABLE COUNT = 2 < No. of
data table
NO.ADDRESS PARAMETER TYPE NO.OF DATA groups

001D0000 000000000 10
002D0020 000000111 20

003 7/ T
004 ] - No. of

005 data table

006 ?a;? length
able

88; parameter
Data table
head ad-

( coatA ) ([ G.conT) [ NO.SRH) ( )N ) dress
Group no. of
data table

a. Soft key{G.DATA] : Select data display screen of data table.
(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 groups is 1, ADDRESS is DO000, PARAMETER is 0000000,
TYPE is 0, 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
[ koo | | /%,
0 : Binary format
1: BCD format
0 : Without protection for input
1 : With protection for input
TYPE

0 : 1-byte length 1:2-byte length 2 :4-byte length
e. Using the page key, next screen/previous screen can be selected.
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2 Data display screen
Group number
r Page number

PMC PRM (DATA) 001/001 MONIT RUN

NO.ADDRESS DATA
000D0000 O

001D0001
002D0002
003D0003
004D0004
005D0005
006 D0006
007D0007
008D0008
009D0009

OO OO0 O0OOoOOoOo

( coaTA ) [ G-sreH) [ sEARCH ( I ( ]

J

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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4.4
LIST OF SIGNALS BY
EACH MODE
® Automatic operation
MODE INPUT/OUTPUT SIGNAL FEED RATE,
ETC
EDIT [PMC O CNC]
KEY3(Program protect key)
[PMC O CNC) [PMC O CNC]
ST (Cycle start) *EVOoOr
*SP (Feed hold) (Feed rate
SBK (Single block) override)
DRN  (Dry run) *AFVOLY
BDT1D (Block delete) (2nd feed rate
Mla (Mirror image) override)
STLK  (Start lock:16T/18T) ove
CDz (Chamfering:16T/18T) (Override can-
A SMz (In—position check:16T/18T) cel)
PN138 (External program no. search)
v MINP  (External program input) ROV1,ROVZ,
T DNCI  (DNC input mode) HROV,
o HSalAD (Handle interrupt axis *HRQVOEB
M select) (Rapid tra-
A AFL (Auxiliary function neglect) verse over-
T FIN, MFIN2, MFIN3 ride)
| (Auxiliary function complete) SOovorr
c MFIN, SFIN, TFIN, TFIN (Spindle
o MEM (High speed M/S/T function com- | speed over-
P MDI plete) ride)
E |RMT GR1, 2 (Gearinput 16T/ 18T)
*SSTP  (Spindle stop)
R SAR (Spindle speed arrival)
? SOR (Spindle orientation)
' [CNC O PMC]
(’3‘ STL  (Cycle start LED)

SPL (Feed hold LED)
MF, MOOCM31

MF2, M200CM215 } (Miscellaneous

function)
MF3, M300CM315
SF, S00S31 (Spindle speed func-
tion)
TF, TOOOT31 (Tool function)
BF, BOO[B31 (2nd miscellaneous
func.)
DEN (Distribution end)
OoP (automatic operating)

GR10OOGR30O(Gear selection:16M/18M)
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® Manual operation

MODE INPUT/OUTPUT SIGNAL FEED RATE,
ETC
Handle/ [PMC O CNC] [PMC O CNC]
M |incremental |HSnA[D (Axis selection) n:1[B(No. of MP1, MP2
A MPGs) (Multiplier)
N
U [JOG +0, —a (Jog feed) [PMC O CNC]
A [PMC O CNC] *JVO[1L5
L RT (Rapid traverse) (Manual fee-
drate over-
0 [PMC O CNC] ride)
E ZRN(Reference position return mode) +a,-0o  (Man
: Mo ey e
A 7 |*DECa (Reference position deceleration)
T R HROV
Io N |[CNC O PMC] *HROVOLB
ZPa (Rapid tra-
N ZP2da, ZP3a, ZP4a
. . verse over-
(Reference position return completion) ride)
® Others
[PMC O CNC]
MD14 (Mode selection)
*ESP  (Emergency stop)
KEY14 (Memory protection key)
MLK,MLKa (All axes/ each axis machine lock)
*IT*ITa (All axes/ each axis machine lock)
*+ MITa (interlock per axis and direction:M series)
STLK  (Start lock:T series)
*ABSM (Manual absolute)
SVFa  (Servo off)
*FLWP  (Follow up)
ERS (External reset)
RRW  (Reset & Rewind)
Others EXLM (Stored stroke limit external switching)
+LMa, RLSOT (Software limit external setting M series)
*t+La  (Overtravel limit)
*+EDa (External deceleration of each axis)
[CMC O PMC]
MA (NC ready)
SA (Servo ready)
AL (NC alarm)
RST (Resetting)
BAL (Battery alarm)
INPa (In—position)
MVa (Axis moving)
TAP (Tapping)
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4.5

SIGNAL AND
SYMBOL
CORRESPONDENCE
TABLE

SYMBOL PMC address Signal names

*ABSM G006.2 Manual Absolute Signal

AFL G005.6 Auxiliary Function Lock Signal

*AFVOL7 G013.0(7 2nd Feedrate Override Signal

AL F001.0 Alarm Signal

ALMA, B F045.0, Spindle Alarm Signal
F049.0

ARO[L5 F040.07. Actual Spindle Speed Signal
F041.0017

ARSTA, B GO071.0. Spindle Alarm Reset Signal
G075.0

BAL F001.2 Battery Alarm Signal

BDT1[® F044.0, Optional Block Skip Signal
F045.007

BF F007.7 B Function Strobe Signal

BCLP F061.1 B Axis Clamp Signal

BUCLP F061.0 B Axis Unclamp Signal

*BECLP G038.7 B Axis Clamp Completion Signal

*BEUCL G038.6 B Axis Unlamp Completion Signal

BOOB31 FO30[D33 B Function Binary Code Signal

BFIN G005.7 B Function Completion Signal

BGEACT F053.4 Background Editing Signal

CDhz G053.7 Chamfering Signal

CHPA, B F046.0 Power Cable Switching Signal
F050.0

CFINA, B F046.1 Switch Completion Signal
F050.1

CON G027.7 Cs Axis Contouring Control Signal

CSS F002.2 Constant Surface Speed Control Signal

CTHoA, B G070.2, 3, Clutch/Gear Selection Signal
G074.2,3
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SYMBOL PMC address Signal names
D |*DEC1[B X009.07 Reference Position Return Deceleration Signal
DEN F001.3 Distribution End Signal
DMO00 F009.7 Decoded MOO Signal
DMO1 F009.6 Decoded MO01 Signal
DMO02 F009.5 Decoded M02 Signal
DM30 F009.4 Decoded M30 Signal
DNCI F043.5 Operation by I/O device Mode
DRN G046.7 Dry Run Signal
DTCH1[B G124.007 Controlled Axis Detach Signal
E |*ESP X008.4, G008.4 | Emergency Stop Signal
ERS G008.6 External Reset Signal
ENB F001.4 Spindle Enable Signal
ENB2, 3 F038.2, 3 2nd/3rd Spindle Enable Signal
EF F008.0 External Operation Function Signal
EFIN G005.1 External Operation Completion Signal
*+ED1B G118.0017 External Deceleration Signal
G120.07
ESTB G002.7 External Data Input Strobe Signal
EAO[B G002.0(6 External Data Input Address Signal
EDO15 G000.07 External Data Input Data Signal
G001.007
EREND F060.0 Read End Signal
ESEND F060.1 Search End Signal
ENBKY F053.7 Key Enable Signal
EXSTP G058.2 External Read/Punch Stop Signal
EXWT G058.3 External Punch Start Signal
EXRD G058.1 External Read Start Signal
EXLM G007.6 Stored Stroke Limit 1/2 Select Signal
F |FIN G004.3 M, S, T, B Function Finish (Completion) Signal
*FLWP G007.5 Follow—up Signal
F1D G016.7 F 1 digit Selection Signal
FSCSL F044.1 Cs Axis Contouring Control Mode Select
Completion Signal
*Fvorr G012.0t7 Feedrate Override Signal
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SYMBOL PMC address Signal names

GRa 0 F034.0(2 Gear Selection Output Signal

GRa G028.1, 2 Gear Selection Input Signal
G029.02

GOQSM G039.7 Offset Write mode Input Signal

HA, HB Output Signal from MPG

HSnAD G018.0(7 Manual Handle Feed Axis Select Signal
G019.0B

HSalAD G041.007 Handle Interrupt Axis Select Signal
G042.0083

HROV G096.7 Rapid Traverse Override Select Signal

*HROVOLbB G096.00b Rapid Traverse Override Signal

*T G008.0 All Axis Interlock Signal

*T1B G130.07 Each Axis Interlock Signal

INHKY F053.0 Inhibit Key Input Signal

INCH F002.0 Inch Input Signal

INP1(B F104.007 In—position Signal

*JVO[IL5 G010M0h11 JOG Feedrate Override Signal

+JI(18 G100.07 Feed Axis Direction Signal
G102.007

KEY1#4 G046.3(b Memory Protection Key Signal

*+ 1B G114.0007 Overtravel Limit Signal
G116.0007

+LM13B G110.0007 Software Limit External Set Signal
G112.007

MA F001.7 NC Ready Signal

MABSM F004.2 Manual Absolute Confirmation Signal

MAFL F004.4 Auxiliary Function Lock Confirmation Signal

MBDT1® F004.0 Optional Block Skip Confirmation Signal
F005.007

MCFNA, B GO071.3 Power Cable Condition Verification Signal
G075.3

MD14 G043.0(2 Mode Selection Signal

MDRN F002.7 Dry Run Confirmation Signal

MD10r40 F073.0(2 Software Operation Panel Mode Output Signal

MDTCH1[B F110.0007 Controlled Axis Detach Confirming Signal

MEDT F003.6 EDIT Mode Confirmation Signal
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SYMBOL PMC address Signal names

M | MINP G058.0 External Data Input Start Signal
+MIT1[R X004.2[b Tool Compensation Measured Value Direct
(Tseries) Input B Signal
+MIT14 G132.008 Interlock Signal for Each axis and Direction
(Mseries) G134.0(8 Signal
MI1[B G106.07 Mirror Image Signal
MF F007.0 M Function Strobe Signal
MF2 F008.4 2nd M Function Strobe Signal
MF3 F008.5 3rd M Function Strobe Signal
MFIN G005.0 M Function Finish (Completion) Signal
MOOCM31 FO10C13 M Function Binary Code Signal
M200[215 F014[015 2nd M Function Binary Code Signal
M300CB15 F016[017 3rd M Function Binary Code Signal
MLK G044.1 Machine Lock Signal
MLK1(B G108.0(7 Each Axis Machine Lock Signal
MH F003.1 H Mode Confirmation Signal
MINC F003.0 INC Mode Confirmation Signal
MJ F003.2 J Mode Confirmation Signal
MMDI F003.3 MDI Mode Confirmation Signal
MMEM F003.5 MEM Mode Confirmation Signal
MMLK F004.1 Machine Lock Confirmation Signal
MMI1B F108.0017 Mirror Image Confirmation Signal
MP1, MP2 G019.4,5 Incremental Feed Multiply Signal
MRDYA, B G070.7 Machine Ready Signal

G074.7

MRMT F003.4 RMT Mode Confirmation Signal
MREF F004.6 REF Mode Confirmation Signal
MSBK F004.3 Single Block Confirmation Signal
MTCHIN F003.7 TCHIN Mode Confirmation Signal
MV1[B F102.007 Axis Moving Signal
MVvD1[B F106.0(17 Axis Moving Direction Signal

O | OFNOb G039.00b Offset Number Input for Tool Compensation

Measured Signal

oP F000.7 Automatic Operation Signal
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SYMBOL PMC address Signal names
ORCMA, B G070.6 Spindle Orientation Command Signal
G074.6
ouTor F072.0017 Software Operator’s Panel General Purpose
Switch Signal
ovC G006.4 Override Cancel Signal
PA, PB Power Unit Ready Signal
PC2SLC G028.7 Position Coder 1/2 Select Signal
PN1[B G009.0(B Workpiece Number Search Signal
PRC G040.6 Position Recode Signal
PRGDPL F053.1 Program Screen Display Signal
PRTSF F062.7 Required Machined Parts Reach Signal
PSW1[110 F070.00 Position Switch Signal
FO071.2
RCHA, B G071.7 Power Cable Condition Verification Signal
GO075.7
RCHPA, B F046.2 Output Switching Request Signal
F050.2
RCFNA, B F046.3 Spindle Switch Completion Signal
F050.3
RGTAP G061.0 Rigid Tapping Signal
RGSPM F065.1 Spindle Rotate CCW Signal in Rigid Tapping
Mode
RGSPP F065.0 Spindle Rotate CW Signal in Rigid Tapping
Mode
RLSOT G007.7 Softeware Limit Release Signal
ROV1, 2 G014.0,1 Rapid Traverse Override Signal
RoO1ImM21 G032.0 Spindle Speed 12-bit Binary Code Input Signal
R010[120 G036.00G037.3 Splindle Speed 12-bit Binary Code Output Sig-
na
RPDO F002.1 Rapid Traverse Operation Mode Signal
RPBSY F053.2 Read/Punch Busy Signal
RPALM F053.3 Read/Punch Alarm Signal
RRW G008.6 Reset & Rewind Signal
RSLA, B G071.6 Spindle Output Switching Request Signal
G075.6
RST F001.1 Reset Signal
RT G019.7 Manual Rapid Traverse Signal
RWD F000.0 Rewinding Signal
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SYMBOL PMC address Signal names
S [SA F000.6 Servo Unit Ready Signal

SBK G046.1 Single Block Signal

ST G007.2 Cycle Start Signal

STL F000.5 Cycle Start Lamp Signal

*SP G008.5 Feed Hold Signal

SPL F000.4 Feed Hold Lamp Signal

SF F007.2 S Function Strobe Signal

S000S31 F022[025 S Function Binary Code Signal

SFIN G005.2 S Function Finish (Completion) Signal

SFRA, B G070.5 Spindle Forward Direction Signal
G074.5

SRVA, B G070.4 Spindle Reverse Direction Signal
G074.4

SvC Spindle Velocity Command (Analog Voltage)

Signal

SAR G029.4 Spindle Speed Arrival Signal

*SSTP G029.6 Spindle Stop Signal

*SSTP2, 3 G027.4,5 2nd/3rd Spindle Stop Signal

SOR G029.5 Spindle Orientation Command

Sovor7 G030 Spindle Speed Override Signal

SOCNA, B G071.4 Spindle Soft—start/Stop Cancel Signal
G075.4

SVF1(8 G126.007 Servo Enable Off Signal

STLK G007.1 Start Lock Signal

SKIP X004.7 Skip Signal

SIND G033.7 Spindle Control Selection Signal

SSIN G033.6 Spindle Polarity Selection Signal

SGN G033.5 Output Voltage Polarity Signal

SRN G006.0 Program Restart Signal

SMz G053.6 Error Detect Signal (In—position Check)

SPAL F035.0 Spindle Alarm Signal

SPSTP G028.6 Spindle Stop Confirmation Signal

SCLP F038.0 Spindle Clamp Signal

SUCLP F038.1 Spindle Unclamp Signal

— 244 —



B—62445E/03

4.INTERFACE BETWEEN NC AND PMC

SYMBOL PMC address Signal names
S |*SCPF G028.5 Spindle Clamp Completion Signal
*SUCPF G028.4 Spindle Unclamp Completion Signal
SPPHS G038.3 Spindle Synchronous Phase Control Signal
SPSYC G038.2 Spindle Synchronous Control Signal
SPSLA, B G071.2 Spindle Selection Signal
G075.2
STRD G058.5 Data Input & Operation Simultaneous Mode
Signal
STWD G058.6 Data Output & Operation Simultaneous Mode
Signal
SWS1[B G027.02 Spindle Switch Signal
SYNC1#4 G138.0(B Simple Synchronous Axis Selection Signal
SUNC4J G140.3 Simple Synchronous Manual 4th Axis Selec-
tion Signal
T | TAP F001.5 Tapping Mode Signal
TF F007.3 T Function Strobe Signal
TOOOT31 F026[1029 T Function Binary Code Signal
TFIN G005.3 T Function Finish (Completion) Signal
THRD F002.3 Threading Mode Signal
TL1[R56 GO047.007 Tools Group Number Signal
G048.0
TLRST G048.7 Tool Change Reset Signal
TLSKP G048.5 Tool Skip Signal
TLCH F064.0 Tool Change Command Signal
TLNW F064.1 New Tool Select Signal
TLMLA, B G070.0 Low-speed Torque Limit Signal
G074.0
TLMHA, B G070.1 High—speed Torque Limit Signal
G074.1
TMRON G053.0 General Purpose Timer ON Signal
U [UI0JI15 G054[D55 Input Signal by Custom Macro Function Signal
uooma1i F054[D59 Oultput Signal by Custom Macro Function Sig-
na
UINT G053.3 Custom Macro Interrupt Signal
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SYMBOL PMC address Signal names
W |WOSQM G039.6 Work Coordinate System Shift Amount Write
Mode Signal
WOSET G040.7 Work Coordinate System Shift Amount Write
Input Signal
X | XAE X004.0 Automatic Tool Compensation X Axis Reach
Signal
Y | YAE X004.1 Automatic Tool Compensation Y Axis Reach
Signal
Z |ZRN G043.7 Reference Position Return Mode Signal
ZP108 F094.0017 1st Reference Position Return Completion
Signal
ZP21[P8 F096.0017 2nd Reference Position Return Completion
Signal
ZP31[B8 F098.0017 3rd Reference Position Return Completion
Signal
ZP41[48 F100.007 4th Reference Position Return Completion
Signal
ZRF1[B F102.007 Floating Reference Position Return Comple-
tion Signal
ZAE X004.2 Automatic Tool Compensation Z Axis Reach
Signal
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DIGITAL SERVO

This chapter describes servo tuning screen required for maintenance of
digital servo and adjustment of reference position.

5.1 INITIAL SETTING SERVO PARAMETERS ........... 248
5.2 SERVO TUNING SCREEN .. ....uuiiieainn... 253
5.3 ADJUSTING REFERENCE POSITION

(DOG METHOD) ... e e 256
5.4 DOGLESS REFERENCE POSITION SETTING . . ...... 258

Refer to the following manuals for maintenance of FANUC AC SERVO
MOTORa series :

1) FANUC CONTROL MOTORu series MAINTENANCE MANUAL
(B—65165E)

2) FANUC AC SERVO MOTORy series PARAMETER MANUAL
(B—65150E)
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5.1 This section describes how to set initial servo parameters, which is used
INITIAL SETTING for field adjustment of machine tool.

SERVO PARAMETERS 1. Turn on power at the e.mergency stop conQ|t|on.
2. Set the parameter to display the servo tuning screen.

#7 #6 #5 #4 #3 #2 #1 #0
[3m || | | | | | | | 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.

a N\
SERVO SETTING
X AXIS Y AXIS
(1)INITIAL SET BIT 00000000 00000000 <=PRM 2000
(2)MOTOR ID NO. 47 47 <FPRM 2020
(3)amr 00000000 00000000 <=PRM 2001
(4emr 2 2 | <<PRM 1820
(5)FEED GEAR N 1 1 | <°PRM 2084
(6) (N/M) M 125 125 <= PRM 2085
(7)DIRECTION SET 111 111 <PRM 2022
(8)VELOCITY PULSE NO. 8192 8192 <FPRM 2023
(9)POSITION PULSE NO. 12500 12500 <" PpPRM 2024
(10)REF.COUNTER 8000 8000 | <"PRM 1821
\ J
(1) INITIAL SET BIT
#7 #6 #5 #4 #3 #2 #1 #0
| 2000 | | ‘ ‘ ‘ ‘ PRMCAL‘ ‘ DGPRM ‘ PLCO1 |

#3 (PRMCAL) 1: Turnsto 1 when the initial 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(POAL),
PRM 2053(PPMAX),PRM 2054(PDDP),
PRM 2056(EMFCMP),
PRM 2057(PVPA), PRM 2059(EMFBAS),
PRM 2074(AALPH),PRM 2076(WKAC)
#1 (DGPRM)»*x 0 : Initial setting of digital servo parameter is done.
. Initial setting of digital servo parameter is not done.

#0 (PLCO1) 0: Values of parameter 2023 and 2024 are used as they are:

O +— O

. Values of parameter 2023 and 2024 are multiplied by 10.
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(2)MOTOR NUMBER

DGN | 2020 | |

Motor type no. per axis

Motor type no. that can be set are 15 to 26 and 39 to 84.

1

For185V input amplifier (AO6B—xxxx—BO0)

Format 42 54 56 57 58 59 60
number
Drawing 0531 0506 0561 0562 0564 0571 0572
number
(Item of xxxx)
Model 5-0 30/ oL 5L 6L 7L 10L
name 2000
For 200V to 230V input amplifier (AO6B—xXxx-£B101)
Format 43 44 45 46 47 48 49
number
Drawing 0532 0433 0371 0372 0313 0314 0316
number
(Item of xxxx)
Model 4-0S | 3-0S | 2-0SP | 1-0SP 0S 5S 6S
name
Format 50 51 52 53 80 82
number
Drawing 0315 | 0505 | 0502 | 0590 | 0382 | 0384
number
(Item of xxxx)
Model 108 20S/ 20S 30S 5T 10T
name 1500
For 200V to 230V input amplifier (for large motor)
(A06B—xxxx—BO0O0)
Format 39 40 41
number
Drawing 0331 0332 0333
number
(Item of xxxx)
Model 50S 60S 70S
name
For 200V to 230V input amplifier (for high speed motor)

(A06B—xxxx—B100O)

Format 61 62 63 64 65 66 67
number
Drawing 0371 0373 0313 0514 0317 0318 0319
number
(Item of xxxx)
Model 2-0SP | 1-0SP/ 0S 5S/ 10S/ 20S/ 305/
name 3000 3000 3000 3000
Format 73 78 79 81 83 84
number
Drawing 0320 0583 0381 0383 0385 0374
number
(Item of xxxx)
Model 6S/ 40S/ oT/ 5T/ 10T/ 00SP
name 3000 2000 3000 3000 3000
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5 For 185V input amplifier (for L series high—speed motor)
(A0BB—xxxx—BO0OO)

Format 68 69 70 71 72
number
Drawing 0561 0562 0564 0571 0572
number
(Item of xxxx)
Model oL/ 5L/ 6L/ 7L/ 1oL/
name 3000 3000 3000 3000 2250
6 For a series(A06B—xxxx—+B00)
Format 15 16 17 18 19 20 21
number
Drawing 0123 0127 0128 0142 0143 0147 0148
number
(Item of xxxx)
Model a3/ a6/ a6/ al2/ al2/ a22/ a22/
name 3000 2000 3000 2000 3000 2000 3000
Format 22 23 24 25 26
number
Drawing 0152 0153 0161 0162 0163
number
(Item of xxxx)
Model a30/ a30/ aM3 aM6 aM9
name 2000 3000
(3) ARBITARY AMR(for 5-0S to 3—0S)
#7 #6 #5 #4 #3 #2 #1 #0
PRM | 2001 | | AMR7 ‘ AMRG6 ‘ AMR5 ‘ AMRA4 ‘ AMR4 ‘ AMR3 ‘ AMR?2 ‘ AMR1 |
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

Set “00000000” for serial pulse coder C.
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(4)CMR
DGN | 1820 | | Command multiply ratio
1 When CMR is 1/2 to 1/27 Set value= cvR F100
2 When CMR is 0.5 to 48 Set value=2CMR
(5) Turn off power once, then turn it to on.
(6) Feed gear N/M
FRM | 2084 | | n of flexible feed gear |
ERM | 2085 | | m of flexible feed gear |
1 For serial pulse coder A or B, and serial a pulse coder.
n _ No. of feedback pulses per revolution of motor
m 1000000
For serial pulse coder B, set 250,000 pulses or less to parameter 2084.
Examples Examples of calculation
1/1000 mm 1/10000 mm
1rotation 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
2 For serial pulsecoder C
n _ No. of feedback pulses per revolution of motor
m 40000
Examples of calculation
1/1000 mm
1rotation 8mm n=1/m=5
of motor  10mm n=1/m=4
12mm n=3/m=10
(7) Direction of Travel
PRM | 2022 | | Direction of motor rotation

111 : Positive (CCW) -111 : Reverse (CW)
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(8) No. of velocity pulses and position pulses
1 For serial pulse coder A or B and sedigbulse coder

Para | Resolution 1/1000mm | Resolution 1/10000mm
Me- | Full close Semi Full close Semi
ter close close
no.

High resolu- | 2000 XXXX XXX 0 XXXX XXX 1

tion setting

Separate 1815 {0010 0010 | 0010 0000 | 0010 0010 | 0010 0000

detector

Velocity 2023 8192 819

feedback

pulses

Position 2024 NS 12500 NS/10 1250

feedback

pulses

2 For serial pulse coder C

Para | Resolution 1/1000mm
_me_
ter | Full close Semi
no. close
High resolu- | 2000 XXXX XXX1
tion setting
Separate 1815 0000 0000
detector 0010 0000
Velocity 2023 4000
feedback
pulses
Position 2024 NS/10 4000
feedback
pulses

NS is the no. of position feedback pulses times 4.

For 5-0S to 3—0S motor, since the no. of poles is different, set parameter
2001.

Even if the system is of full closed loop PMR 2002#3=1 #4=0.

(9) Reference counter

PRM | 1821 | |

Reference counter capacity(0~99999999) |

6. Turn off power then turn on power.
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5.2
SERVO TUNING
SCREEN

5.2.1
Parameter Setting

Set a parameter to display the servo tuning screen.

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

| 3111 | |

| | | | | | | svs |

#0 (SVS) 0 : Servo tuning screen is not displayed.
1: Servo tuning screen is displayed.

52.2
Displaying Servo
Tuning Screen

1. Pres key (=] and soft keyfSV. PARA] in this order.

2. Press soft kef5V.TUN] to select the servo tuning screen.

e I
SERVO TUNING 01234 N12345
(PAMAMETER) (MONITOR)

@| FUNBIT 00000000 ALARM 1 00000000 ©)
@)| LOOP GAIN 3000 ALARM 2 00000000 | (10)
3)| TURNING SET. 0 ALARM 3 10000000 | (12)
4)| SET PERIOD 50 ALARM 4 00000000 | (12)
)| INT.GAIN 113 ALARM 5 00000000 13)
6)| PROP.GAIN -1015 LOOP GAIN 2999 | (14)
@ | FILER 0 POS ERROR 556 | (15)
@® | VELOC.GAIN 125 CURRENT% 10 | (16)
SPEED RPM 100 | (17)
[SVSET][SVTUN][ ][ ][ OPE ]
- J

Function bit : PRM 2003
Loop gain : PRM 1825
Tuning start : (Used by automatic servo tuning function)
Set period : (Used by automatic servo tuning function)
Integral gain : PRM 2043
Proportional gain : PRM 2044
Filter : PRM 2067
, . (PRM 2021256
Velocity gain Set value= 756 *100
9 Alarm 1 : 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 : Actual loop gain
15 Position error : Actual position error(DGN 300)
16 Current(%) : Indicate current with % to the rated value.
17 Speed RPM : Number of motor actual rotation

o N Ok WDN PR
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#7 #6 #5 #4 #3 #2 #1 #0
|A|arm1 | | oVL ‘ LV ‘ ovc ‘ HCA ‘ HVA ‘ DCA ‘ FBA ‘ OFA |
DGN (200)
#7 (OVL) Overload alarm
#6 (LV) Insufficient voltage alarm
#5 (OVC) Overcurrent alarm
#4 (HCA) Abnormal current alarm
#3 (HVA) Excessive voltage alarm
#2 (DCA) Discharge alarm
#1 (FBA) Disconnection alarm
#0 (OFA) Overflow alarm
#7 #6 #5 #4 #3 #2 #1 #0
|A|arm2 | | ALD ‘ ‘ ‘ EXP ‘ ‘ ‘ ‘ |
DGN (201) O
Over- 0 — — — Amplifier overheat
load
alarm |1 — — — Motor overheat
Discon- |1 — — 0 Built—in pulse coder disconnec-
nection tion (Hardware)
alarm 1 — — 1 Separate type pulse coder dis-
connection (Hardware)
0 — — 0 Pulse coder disconnection (soft-
ware)
#7 #6 #5 #4 #3 #2 #1 #0
|Alarm3 | | ‘ CSA ‘ BLA ‘ PHA ‘ RCA ‘ BZA ‘ CKA ‘ SPH |
DGN (202)
#6 (CSA) Hardware of serial pulse coder is abnormal.
#5 (BLA) Battery voltage is in low (warning).
#4 (PHA) Serial pulse coder or feedback cable is abnormal.
Counting the feedback signal is in error.
#3 (RCA) Serial pulse coder is faulty.
Counting is in error.
If the RCA bit is set to 1 when both the FBA bit (bit 1 of alarm 1) and
ALD bit of alarm 2 are set to 1 and the EXP bit of alarm 2 (internal
hardware disconnection) is set to 1, a count miss alarm (CMAL)
occurs in thex pulse coder.
#2 (BZA) Battery voltage becomes 0.
Replace batteries and set the reference position.
#1 (CKA) Serial pulse coder is faulty.
Internal block has stopped.
#0 (SPH) Serial pulse coder or feedback cable is faulty.

Counting the feedback signal is in error.

— 254 —



B—62445E/03

5. DIGITAL SERVO

#7 #6 #5 #4 #3 #2 #1 #0
|A|arm4 | | DTE ‘ CRC ‘ STB ‘ ‘ ‘ ‘ ‘ |
DGN (203)
#7 (DTE) Communication error of serial pulse coder.
There is no response.
#6 (CRC) Communication error of serial pulse coder.
Transmitted data is in error.
#5 (STB) Communication error of serial pulse coder.
Transmitted data is in error.
#7 #6 #5 #4 #3 #2 #1 #0
|A|arm3 | | OFS ‘ MCC ‘ LDM ‘ PMS ‘ ‘ ‘ |
DGN (204)
#6 (OFS) A/D conversion of current value of digital servo is abnormal.
#5 (MCC) Contacts of electro—magnetic contactor of servo amplifier is blown
#4 (LDM) LED of serial 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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5.3

ADJUSTING
REFERENCE
POSITION
(DOG METHOD)

53.1
General

Speed

Rapid traverse |
(PRM1420a) | |
} FL rate ‘
| (PRM1425a) ‘
\
|

!

\
\
Rapid traverse acc./dec. time constant (PRM1620 a ) ‘
\

*DECa ,_‘_
| |
AT . I

|
PCZ ! }
Grid '! L ! !
: .I
Grid shift amount Reference counter capacity
(PRM1850) (PRM1821)
10mm/rev
10000P CMR i Error count-| | proporion || Speed “
Command er i loop
- 4 (Serial)
Refere
GRID 4— count. |« Fre @
10000P/rev (Flex-

Counter capacity

10000p ible feed gear)

® Parameter

#7 #6 #5 #4 #3 #2 #1 #0
e [ ][ [ [ ] [ [ Joez] ]

#1(DLZ)% 0 : Reference position return method is normal (dog).

1: Dogless reference position setting is used.

PRM | 1821 | | Reference counter capacity [P] |

No. of feedback pulses or its division by an integer is set.
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PRM | 1850 | | Grid shift amount per axis [P] |

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
(Turns to 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, 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
from O to 1.

#1(OPT) 0 : Position detection is performed by the pulse coder built in the motor.
1: Separate type pulse coder or linear scale is used.

® 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 a reference counter capacity:

Example
s T

I( )l( )llp m)

300mm O reference counter 30000
20000
15000
10000 etc
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5.4

DOGLESS
REFERENCE
POSITION SETTING

When there are no dog nor limit switch for reference position return, this
function enables the tool to return the reference position that is set by
MTB.

When the absolute position detector is used, the reference position once
set remains also during power off. When the absolute detector is replaced
or absolute position is lost, perform this setting.

541
General
Speed
Reference position return
} FL rate (PRM 1425)
| } | I » Time
\
we I | |
\ | | \
ZRN | | |
|
o — ! |
\
GRID }
|
ZPa
5.4.2
Operation 1 Move the tool near the reference position using a manual operation.

N

Select the reference position return mode or switch.

3 Press a button 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.

— 258 —



B—62445E/03 5. DIGITAL SERVO

54.3
Associated Parameters

#7 #6 #5 #4 #3 #2 #1 #0
PRM | 1002 | | | | | | | [ oz | |

#1(DLZ) 0: Dog is used for reference position return

% 1: Dogless reference position setting

#7 #6 #5 #4 #3 #2 #1 #0
PRM | 1006 | | | I | | | | |

#5(ZMI) 0 : Reference position return and backlash initial direction is +.

1. Reference position return and backlash initial direction is —.

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 describes the parameter tuning screen of serial interface
spindle amplifier.

6.1 GENERAL OF SPINDLE CONTROL

(SERIAL* INTERFACE) ... 261
6.2 TABLE OF TESTPOINTS .......... ... .. ...... 263
6.3 CONFIRMING POWER SUPPLY

(SERIAL INTERFACE) . ... 266
6.4 SPINDLE SETTING AND TUNING SCREEN . ... 269
6.5 AUTOMATIC SETTING OF STANDARD

PARAMETERS ..... ... .. ... . . 277

On the serial interface spindle amplifier, the following specification
number is printed on upper part of the spindle unit

A06B—-6063—Hxxx or
A06B—-6064—Hxxx or
A06B—-6065—Hxxx
(xxx is any)

Refer to the following manuals for maintenance of FANUC AC

SPINDLE MOTOR«a series :

1) FANUC CONTROL MOTORu series MAINTENANCE MANUAL
(B—65165E)

2) FANUC AC SPINDLE MOTORux series PARAMETER MANUAL
(B—65160E)
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6.1
GENERAL OF
SPINDLE CONTROL
(SERIAL*
INTERFACE) S instruction M instruction
‘ne | 1 Teme ]

> MO3,M04,M05,M19
<«1— Fn
|

*SSTP(Spindle stop)

Motor speed SOVXx( Spindle override)

» SF,GR10,GR20,GR30
(For milling machine)

GR1,GR2 (For lathe)

SOR( Orientation)

(PRM 3735~3752) /
0
> R010~R120

1
Orientation speed I
(PRM 3705#1, 3732, l_i_(_ RO11~R12]|
3706#5) 1

O \ <—=— SIND

Output polarity ! .
(PRM 3706#7,6) ' SGN(0=+,1=)
0 1 |
< : SSIN
Y I *ESP,MRDY,
| SFR,SRV,0RCM
: etc.
} )SST, SDT, SAR, LDT1,
| LDT2
ORAR, ALM etc.
Y |
Interface |
function |
I N - J
Optical cable
I “Serial spindie ———H——— ¢
amplifier Interface |
| function |

| > Spindle

i?;fé?tor's J | motor
Load meter /¥ LM T

I
I I
| |
Spindle
| Speed meter 4\
| YR T T
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6.1.1
Method A of Gear Output Motor speed
Change for Machining 1 T
Center 4095 =  Max 4————— IR B
————— ———— reaﬁ—l T—_Gear3| PRM 3736
|
< |
| |
s | |
N e L L1 prmarss
¥ | | | R
0 PRM 3741 PRM 3742 PRM 3743 ? S code
6.1.2
Method B of Gear Output Motor speed
change for Machining 2095 1 Max_“_____A____7|____7|
Center(PRM 3705#2=1)  |———— ——— =TT PRM 3736
-1
-t
|
|
|
o L 1 prmarss
| | I » S code
0 PRM 3741 PRM 3742 PRM 3743
6.1.3
For Lathe Output  Motor speed
r N r S
4095 - Max 4——

Gear 1

(2]
o
3
Q
)

0 PRM 3741 PRM 3742 PRM 3743 PRM 3744
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6.2
TABLE OF TEST
POINTS

6.2.1
Printed Circuit Board
(A16B—2201-0440)

Name Signal Remarks
PA Pulse—generator phase A 90°advance for PB in a CW rotation
Vpp=0.36~0.5V
PB Pulse—generator phase B 90° delay for PA in a CW rotation
Vpp=0.36~0.5V
RA Phase—A reference voltage DC +2.5V~0.2V
RB Phase-B reference voltage DC +2.5V~0.2V
PAAS | Signal with the amplitude 10 [ 90° advance for PB in a clockwise direc-
times that of PA tion,Vp_p=3.6 to 0.5V
PBAS | Signal with the amplitude 10 | 90 delay for PA in a clockwise direc-
times that of PB tion,Vp_p=3.6V to 5.0V
PAA A phase pulse waveform Duty 50% (ON/ OFF ratio)
PBA B phase pulse waveform Duty 50% (ON/ OFF ratio)
*TP1 ITP pulse Synchronous signal from the CNC
TR Serial data transmission sig- | The high level of this signal indicates that se-
nal rial data is being transmitted from the CNC
MSA Magnetic sensor output One signal per rotation
MSA signal
LSA Magnetic sensor output One signal per rotation
LAS signal
*LS LSA pulse signal One signal per rotation
PAE2 | Position—coder phase A Duty 50% (ON/ OFF ratio)
PBE2 | Posiiton—coder phase B Duty 50% (ON/ OFF ratio)
PSE2 | Position—coder phase Z 1 pulse/rotation
*PELS | Position coder cable is bro- The low level of this signal indicates that the
ken wire is broken.
CLK1 | Clock signal 8MHz, 50% duty
VvDC DC link voltage signal Voltage that is 1/100 of the DC link voltage
SDC Control power DC link voltage | Voltage that is 1/100 of the DC voltage of the
signal input power
+24V +24V DC voltage +20V to +26V
+15V | +15V DC voltage +15V +4%
+5V +5V DC voltage +5V+%
-15vV | -15V DC voltage -15V+4%
ov
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Name Signal Remarks
9] U—phase current detection —
signal Amplifier Current
Model 1S~3S 21.9AV
Model small 6S,6S ~12S 33.3AV
Model 15S 41.7AIV
Model 15S~22S 66.7AIV
Model 26S 83.3A/V
\Y V—phase current detection Model Small 30S 111.1ANV
signal Model 30S 83.3A/V
Model 40S 104.2AV
Model 30HV,40HV 50.5A/V
Model 60HV 94.7AIV
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Signal Waveform
At Test Points Check terminal Waveform Remarks
Pulse generator
output
PA
PB Phase differ-
ence between
i|_ | | T PA and PB is
t — } ov 90°
[ I
| [ |
T L T
EQ | || | 2.5V+0.2V
l l I I Nominal
| | : : 0V | voltage
| | +4~+4.5V
PAA I I
| ov
ov
PBA Signal formed
by PA/PB
Peak
U I/\ /\ ov Current feed-
back signal of
each phase
v /\ e oV Peak value is
proportional to
current value
125ns
+4V Clock
CLK1 |_ 8MHz
ov
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6.3

CONFIRMING POWER
SUPPLY

(SERIAL INTERFACE)

6.3.1 Confirm AC power voltage and DC current on spindle control circuit PCB
Power Supply as follows:
AC power supply
Check terminals R,S, T,G
DC vqltage Volt Test points Rated value
on spindle
‘;fg‘éro' circuit | f4+24v | Across +24Vto OV |+20~+26V
+15V | Across +15V to OV +15V +4%
+5V [ Across +5V to OV +5V 2%
_15v | Across —15V to OV —15V + 4%
6.3.2
Test Points
e A20B-1003-0550
CN10 o O O
+B -B 0B
O ov
C
N
6
O | sT
C
N
5
+24V o O ov
+5V o O ov
+15V O O-15v
ov O c
N
4
CN11A CN11B CN2 B
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® A20B-1003-0920

CN10
O O O
+B -B OB
ooV
C
N
6
c
N
5
+24V O
O oV
+5V O
+15V O O oV
O -15v c
ov O O ov N
4
CN13 CN11A CN11B CN2 B
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® A16B-2201-0010
A16B—-2201-0440

OV +24V +15V —15V +5V
o O O O O

Display part

Setting
switch

ROM
ST2

CN10

ST1

12

14 B

CNA/TOP

CN13 CN11A CN11B CN2/BOTTOM
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6.4

SPINDLE SETTING
AND TUNING
SCREEN

6.4.1 1. Confirm the parameters
Display Method

#7 #6 #5 #4 #3 #2 #1 #0
EEN | | | ses | ]

#1 (SPS) 0: Spindle tunign screen is not displayed.
¥ 1 : Spindle tuning screen is displayed.

2. Pres key.

3. Press soft kdy=].

4. Press soft kefsP—PRM] and the spindle tuning screen is displayed.

5. The following screens are available and they can be selected by soft
key.

1 [SP.SET]: Spindle setting screen
2 [SP.TUN]: Spindle tuning screen
3 [SP.MON] : Spindle monitor screen

6.4.2
Spindle Setting Screen r \
SPINDLE SETTING
(1)GEAR SELECT 1
(2)SPINDLE :S11
(PARAMETER)
(3)GEAR RATIO 50
(4)MAX SPINDLE SPEED [0
(5)MAX MOTOR SPEED 6000
(6)MAX C AXIS SPEED 100
. J
® Gear select Shows gear selected on the machine side.
Display | CTH1| CTH2
1 0 0
2 0 1
3 1 0
4 1 1
e Spindle Shows spindle concerned

S11: Main spindle amp. of 1st spindle
S12 : Sub spindle amp. of 1st spindle
S21 : Main spindle amp. of 2nd spindle
S22 : Sub spindle amp. of 2nd spindle
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® Parameter

S11:1st Main | S12:1st Sub| S21:2nd Main | S22:2nd Sub
Gear ratio(HIGH) 4056 4056
4216 4216
Gear ratio(MIDIUM HIGH) 4057 4057
Gear ratio(MIDIUM LOW) 4058 4058
4217 4217
Gear ratio(LOW) 4059 4059
Max. spindle rpm (Gearl) 3741 3741
Max. spindle rpm (Gear2) 3742 3742
Max. spindle rpm (Gear3) 3743 3743
Max. spindle rpm (Gear4) 3744 3744
Max. motor speed 4020 4196 4020 4196
Max. C axis speed 4021 None 4021 None
6.4.3
i i . "\
Spindle Tuning Screen SPINDLE TUNING
OPERATION : SPEED CONTROL
GEAR SELECT :1
SPINDLE 1 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
g

® Operation mode

o Ok WOWN PR

: Speed control (normal mode)
: Spindle Orientation
: Synchronization control

: Rigid tapping

: Spindle contouring control (Cs axis control)
: Spindle positioning control
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® Display of parameter

® Display of monitor

Display of parameter contents changes depending on operation mode.

Nor- Orient | Syn- Rigid |[Cs Spind
mal ation |chro. |tap- axis le
op- con- ping con- posi-
era- trol trol tion-
tion ing
con-
trol
Proportional gain O O O O O O
Integral gain O O O O O O
Position loop gain - O O O O O
Motor voltage O O O O O O
Regenerative power O - - - - -
ZRN gain % - - - O O O
Shift reference point - O O O (%) O
Shift spindle stop pos. - O - - - -
ORAR gain (%) - O - - - -
Acc./Dec. time constant - - O (%) - - -

Refer to item 6.4.5 for correspondence between operation mode and
parameters.

Display of monitor contents changes depending on operation mode.

Nor- Orient | Syn- Rigid |Cs Spind
mal ation |chro. |tap- axis le
op- con- ping con- posi-
era- trol trol tion-
tion ing
con-
trol
Motor speed O O O O O O
Spindle speed O O O O O -
Position deviation S1 - O O O O O
Position deviation S2 - - O - - -
Position deviation Z - - - O - -
Synchronous deviation - - O O - -
Feed rate - - - - - O
Spindle data
1) Motor speed [rpm} plGT X Max. Motor rpm.(*)
*) PRM 4020: Main Sp.

PRM 4196: Sub. Sp.

2) Unit of spindle speed of Cs axis control is deg/min.

— 271 —



6. AC SPINDLE (SERIAL INTERFACE)

B—62445E/03

6.4.4
Spindle Monitor Screen

® Spindle alarm

r \
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 (%) gummm ' | |

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

: Serial data transmission abnormal

: 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 LSl internal RAM abnormal

: DC link charging insufficient

. 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

: 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

® Load meter

e Control input signal

e Control output signals

Following 6 modes are available:
Normal operation

Orientation

Synchronous operation

Rigid tapping

Cs contour cotrol

Spindle positioning control

~® a0 0w

The load meter displays spindle load in a unit of 10%.

1) Load meter[%]= %%erdat@( Max.output value
of load meter (*)

(*) PRM 4127: Main
PRM 4274: Sub.

Max.10 signals those are ON are displayed from the following signals:

TLML . Torque limit command (low) SPSL : Spindle selection signal
TLMH  : Torque limit command (high) | MCFN : Power line switching
CTH1 . Gear signal 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 : Spindle orientation change
MEDY  : Machine ready 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
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6.4.5
Correspondence
Between Operation
Mode and Parameters
on Spindle Tuning
Screen

® Speed control mode
(Normal mode)

® Spindle orientation mode

Numerals are parameter numbers :

S11: S12: S21: S22:
1st Main 1st Sub 2nd Main | 2nd Sub
Proportional gain(HIGH) 4040 4206 4040 4206
Proportional gain (LOW) 4041 4207 4041 4207
Integral gain(HIGH) 4048 4048
- 4212 4212
Integral gain(LOW) 4049 4049
Motor voltage 4083 4236 4083 4236
Regenerative power 4080 4231 4080 4231
Numerals are parameter numbers :
S11: S12: S21: S22:
1st Main 1st Sub 2nd Main | 2nd Sub
Proportional gain(HIGH) 4042 4208 4042 4208
Proportional gain (LOW) 4043 4209 4043 4209
Integral gain(HIGH) 4050 4050
- 4213 4213
Integral gain(LOW) 4051 4051
Position loop gain(HIGH) | 4060 4218 4060 4218
Position loop gain 4061 4061
(MID,HIGH)
Position loop gain 4062 4219 4062 4219
(MID,LOW)
Position loop gain(LOW) | 4063 4063
Motor voltage 4084 4237 4084 4237
Change of position gain 4064 4220 4064 4220
Stop position shift amount | 4077 4228 4077 4228
Orientation by PC method | 4031 4204 4031 4204
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® Synchronization control Numerals are parameter numbers :
mode
S11: S12: S21: S22:
1st Main 1st Sub 2nd Main | 2nd Sub
Proportional gain(HIGH) 4044 4210 4044 4210
Proportional gain (LOW) 4045 4211 4045 4211
Integral gain(HIGH) 4052 4052
: 4214 4214
Integral gain(LOW) 4053 4053
Position loop gain(HIGH) | 4065 4221 4065 4221
Position loop gain 4066 4066
(MID,HIGH)
Position loop gain 4067 4222 4067 4222
(MID,LOW)
Position loop gain(LOW) | 4068 4068
Motor voltage 4085 4238 4085 4238
Acc./Dec. time constant 4032 4032
Shift amount 4034 4034
® Rigid tapping mode Numerals are parameter numbers :
S11: S12: S21: S22:
1st Main 1st Sub 2nd Main | 2nd Sub
Proportional gain(HIGH) 4044 4210 4044 4210
Proportional gain (LOW) 4045 4211 4045 4211
Integral gain(HIGH) 4052 4052
- 4214 4214
Integral gain(LOW) 4053 4053
Position loop gain(HIGH) | 4065 4221 4065 4221
Position loop gain 4066 4066
(MID,HIGH)
Position loop gain 4067 4222 4067 4222
(MID,LOW)
Position loop gain(LOW) | 4068 4068
Motor voltage 4085 4238 4085 4238
ZRN gain % 4091 4239 4091 4239
Grid shift amount 4073 4223 4073 4223
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® Spindle contouring
control mode
(Cs axis control)

® Spindle positioning
control mode

Numerals are parameter numbers :

S11: S12: S21: S22:
1st Main 1st Sub 2nd Main | 2nd Sub
Proportional gain(HIGH) 4046 4046
Proportional gain (LOW) 4047 4047
Integral gain(HIGH) 4054 4054
Integral gain(LOW) 4055 4055
Position loop gain(HIGH) | 4069 4069
Position loop gain 4070 4070
(MID,HIGH)
Position loop gain 4071 4071
(MID,LOW)
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
Proportional gain(HIGH) 4044 4210 4044 4210
Proportional gain (LOW) 4045 4211 4045 4211
Integral gain(HIGH) 4052 4052
) 4214 4214
Integral gain(LOW) 4053 4053
Position loop gain(HIGH) | 4065 4065
Position loop gain 4066 4221 4066 4221
(MID,HIGH)
Position loop gain 4067 4067
(MID,LOW) 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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6.5
AUTOMATIC
SETTING OF
STANDARD
PARAMETER

Standard parameters those are specific to each motor model can be set at
a time by this operation.

Note that, however, depending on the conditions under which a motor is
used, the machine tool builder may determine unique values to the
parameters.

Therefore, always set the parameters (N0.4000 and later) according to the
parameter list attached to the machine.

1. Turn on power under emergency stop condition.

2. Set PRM4019#7 to 1.

#7 #6 #5 #4 #3 #2 #1 #0
[ 4019 | | tosP | | | | | | | |

#7(LDSP) Serial interface spindle parameters are:
0 : Not set automatically.
% 1: Setautomatically.

3. Set a motor model code.

| 4133 | | Motor model code
Code Motor model Code Motor model
0 3S  (1500/6000rpm) 10 18P (750/6000rpm)
1 6S (1500/6000rpm) 1 22P (750/6000rpm)
2 8S  (1500/6000rpm) 12 40P  (575/4500rpm)
3 12S  (1500/6000rpm) 13 30P (575/4500rpm)
4 15S  (1500/6000rpm) 14 50P (575/4500rpm)
5 18S  (1500/4500rpm) 15 1S (3000/8000rpm)
6 30S (1150/4500rpm) 16 1.5S (1500/8000rpm)
7 8P (750/6000rpm) 17 2S  (1500/8000rpm)
8 12P (750/6000rpm) 18 3S  (1500/6000rpm)
9 15P  (750/6000rpm) 23 0.5S  (3000/8000rpm)

4. Turn off power once, then turn it on again.
“PLoAd” is displayed on the spindle amplifier PCB and the standard
parameters are read.
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AC SPINDLE (ANALOG INTERFACE)

This chapter describes connection between the analog interface spindle
amplifier, block diagram, setting method of standard parameters and
function confirmation procedure of the spindle amplifier.

7.1 GENERAL OF SPINDLE CONTROL

(ANALOG INTERFACE) ..., 279
7.2TABLEOF TESTPOINTS . ...... ... . 284
7.3 SETTING PARAMETERS

(DIGITALAC SPINDLE) ... 287
7.4 SETTING STANDARD PARAMETERS ......... 288
7.5LIST OF PARAMETER ........ ... ..ot 289
7.6 TUNING AFTER REPLACING PCB

(SSERIESACSPINDLE) ...t 292

The following specification number is printed on the spindle unit
for the analog interface spindle ampilifier.
A0B6B—-6059—Hxxx (xxx is any)
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7.1

GENERAL OF
SPINDLE CONTROL
(ANALOG
INTERFACE)

7.1.1
Block Diag ram S command M command

) » cwiccw command
Spindle speed orientation

conversion FIN ‘_I_ . .
| Auxiary function end

Motor speed +SSTP

|
M03 ~ M5, M6, M19 |
)
|

Gear1 Gear?2 ¢ Spindle stop

GR10O, GR20, GR30

> Gear selection (16M/ 18M)

GR1, GR2 Gear information

(16T/18T)

PRM 3714~3743, 3735
3736, 3751 ~2 (M series)
PRM 3741~3744 (T series)

*ESP, MRDY  SAR, LDT
SFR, SRV SST, ORAR

*

|
|
3
|
l
|
|
|
|
|
Max. spindle speed, etc. |
|
|
|
|
|
|
|
|
|
|
|
|

Position coder interface D/ A converter ORCM, TLM  SDT, ALM
) A
PRM 3730 (Gain)
PRM 3731 (Offset)
__________________________ i I I P
|
|
|
DV
svc [
|
|
| P Rv
A4 |
. |
Spindle amp.
P P | 11O card or I/O unit
[ L .
. Operatior’s B
Spindle panel Load meter
PC motor

LM X\
T

J |_ Spindle
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7.1.2
Calculation of S Analog
Voltage and Associated

Parameters
[M series]
1 Gear change method A(PRM3705#2=0)
SVC  Motor speed
r 3 r
(4095) 10V -+ Max —
PRM 3736 ————
|
|
|
|
|
PRM 3735 ——— — — :
ov T T T » S code
0 PRM 3741 PRM 3742 PRM 3743 (RPM)
2 Gear change method B(PRM3705#2=1)
SVC Motor speed
r 3 r
(4095) 10v + Max —
PRM 3736 T~ ———
PRM 3752 T————
PRM 3751 4————
PRM 3735 T~ — — 7]
ov T » S code
0 PRM 3741 PRM 3742 PRM 3743 (RPM)
[T series]
Constant surface speed control is available
SVC  Motor speed
4+ 4+ Gear 1 Gear 2 Gear 3 Gear 4
(4095)10v | Max | _
|
| |
|
| |
| |
| |
ov T I I » S code
0 PRM 3741 PRM 3742 PRM 3743 PRM 3744 (RPM)
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DGN

DGN

DGN

DGN

#7 #6 #5 #4 #3 #2 #1 #0
[ 3706 | [ Tow | cwm | | | | | | |
TCW | CWM Sign of output voltage
0 0 + with MO3 or M04
0 1 — with MO3 or M04
1 0 + with M03, — with 04
1 1 — with M03, + with M04
[M series]
#7 #6 #5 #4 #3 #2 #1 #0
[ 3705 | | | | | | | seB | | |

#2 (SGB) Spindle speed taken when gear is changed is

0: Max. speed for each gear

1: Set by respective parameters (PRM542, 543, 585, 586)

| 3741 | | Max. spindle speed of gear 1 (1~9999) [rpm] |
| 3742 | | Max. spindle speed of gear 2 (1~9999) [rpm] |
| 3743 | | Max. spindle speed of gear 3 (1~9999) [rpm] |
| 3736 | | Upper limit of the output to the spindle motor |
| 3735 | | Lower limit of the output to the spindle motor |
Spindle speed Z(upper limit/lower limit
Setvalue= P p ( DD ) x 4095
Max. spindle speed
[T series]
| 3741 | | Max. spindle speed of gear 1 (1~ 9999) [rpm] |
| 3742 | | Max. spindle speed of gear 2 (1~ 9999) [rpm] |
| 3743 | | Max. spindle speed of gear 3 (1~ 9999) [rpm] |
| 3744 | | Max. spindle speed of gear 4 (1~ 9999) [rpm] |
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7.1.3
Tuning S Analog
Voltage (D/A Converter)

Gear 1 is used in the following explanation, although any gear may be
applied.
For the T series, select gear 1 manually or an M code.
(1) For M series, change upper and lower limit as follows:
0 For gear change method A: PRM 3736=4095, PRM 3735=0

0 For gear change method B: PRM 3751=4095, PRM 3735=0
This is not required for T series.

(2) Tuning offset of D/A converter
Command spindle speed 0 and tune the following prameter so that
voltage at test point DA2 on the spindle amplifier PCB becomes OmV.

1) For M series

SO ; (Command by MDI operation and press the cycle start button)

2) For T series (In case of G code system A)

G97 SO ; (Command by MDI operation as the same as M series)

DGN | 3731 | |

Spindle speed (D/A converter) offset compensation value |

(3) Tune the gain of D/A converter
Command the maximun spindle speed of gear 1 and tune the following
parameter so that voltage at test point DA2 on the spindle amplifier
PCB becomes 10.0V.

1) For M series

SX X X X; (X X x X is a value of parameter 3741)

(Specify by MDI operation and press the cycle start button.)

DGN | 3741 | |

Max. spindle speed of gear 1 (1-9999) [rpm]

2) For T series (G code system A)

G97 SX X X X; (x x x x is a value of parameter 3741)

(Specify by MDI operation and press the cycle start button.)

Usually a voltage is output from the D/A converter by only an S command
execution. However, CW rotation command (M03) may be required on
some machines.
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(4) If the output voltage is not correct, perform the following calculation,
change the value of parameter no. 3730 and tune the gain of D/A
converter.

10V
Setting value= —measured voltage X (Current value of PRM 3730)

(5) Execute an S command again and confirm that the output voltage is
correct.

Return the parameters to the previous values.
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Model 1 S to_ 38 . Name | Signal Remarks
(Amp SpECIflcatlon " DA2 Analog speed command 0 to +10V, Rated speed at 10V
A06B—-6059—HO00x) voltage (SVC)
PA Pulse generator output 90° advance by PB at CW rotation
A-phase Vp_p =0.36-0.5V
PB Pulse generator output 90° delay by PA at CW rotation
B—phase Vp_p =0.36-0.5V
RA A-phase standard voltage +2.5VDC +0.2V
RB B—phase standard voltage +2.5VDC +0.2V
PAP A phase pulse waveform Duty 50% (ON/ OFF ratio)
PBP B phase pulse waveform Duty 50% (ON/ OFF ratio)
TSA Speed feedback signal +10V at rated max. speed of motor
(CW:+,CCW:-)
TS2 Low-speed detection signal | Adjustment of each model by RV6
TS3 Speed pulse F/V conversion | At CCW (forwar rotation)
signal 6000rpm, —4.65 to —6.15V
VCMD | Speed command voltage 0~ +£10V,(CCW:+, CW: —)
FWP CCW rotation pulse Pulse width=3.2us, occurs only at CCW (for-
ward rotation)
RVP CW rotation pulse Pulse width=3.2ps, occurs only at CW (back-
ward rotation)
ER Error voltage —4.2 to +4.8V
CLK1 | Clock signal 2. 5MHz, duty 50%
SLIP Slip pulse
vDC DC link voltage signal Voltage 1/100 of DC link voltage
DTDC | DC form voltage of input AC | Voltage 1/100 of DC form voltage of input AC
voltage voltage
U U—phase current detection
signal 22.2 AV
v V—phase current detection
signal
[\ W-phase current detection
signal
+24V | +24V DC voltage About 23V +4%
+15V | +15V DC voltage +15V +4%
+5V +5V DC voltage +5V +4%
-15V | -15V DC voltage -15V+4%
ov
SM Speed meter signal At maximum rated max. rotation +10V
LM Loadmeter signal At maximum rated max. output +10V
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7.2.2
Models 6S to 26S

(Amp. specification:

A06B—-6059—-H2xx)

Name | Signal contents Remarks
DA2 Analog speed command 0~+10V, Rated speed at 10V
voltage (SVC)
PA Pulse generator output 90, advance by PB at CW rotation
A-phase Vp_p=0.36-0.5V
PB Pulse generator output 90,delay by PAat CWrotation Vp_=0.36-0.5V
B—phase
RA A-phase standard voltage +2.5VDC 0.2V
RB B—phase standard voltage +2.5VDC 0.2V
PAP A phase pulse waveform Duty 50% (ON/ OFF ratio)
PBP B phase pulse waveform Duty 50% (ON/ OFF ratio)
TSA Speed feedback signal At maximum rated max. rotation
+10V(CW:+,CCW:-)
TS2 Low—speed detection signal | At CCW (forward rotation)
22.5rpm , -1.4V £ 0.3V
TS3 Speed pulse F/V converison | At CCW (forward rotation)
signal 6000 rpm , —4.65 to —6.15V
VCMD | Speed command voltage 0~ £10V, (CCW:+, CW: -)
TSAF | CCWrotation speed detection | At CCW (forward rotation)
signal 6000 rpm, 0. 82V +82mv
TSAR | CW rotation speed At CW (backward rotation)
detection signal 6000 rpm, 0. 82V  +82mv
ER Error voltage -4.2~+4.8V
CLK1 | Clock signal 2.5MHz , duty 50%
SLIP Slip pulse
vDC DC link voltage signal Voltage 1/100 of DC link voltage
SDC Control power DC link Voltage 1/100 of control power DC link
voltage voltage
ADIN A/D converter input signal
U U-phase current detection
signal Model | 6S~12S| 155~225| 26S
\ V—IphasecurrentdetectlonS|g- current] 333 v | 66.6 Av | 83.3 ANV
na value
[\ W-phase current detection
signal
+24V | +24V DC voltage About 23V +4%
+15V | +15V DC voltage +15V +4%
+5V +5V DC voltage +5V +4%
-15vV | -15V DC voltage -15V+4%
ov
*RGHLD | Regenerative stop signal
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7 . 2 . 3 :Zhec_:k Waveform Remarks
. . erminal
Test Points Signal _
W f +10V +10V at maxi-
averorm DA2 mum rated rota-

ov tion
(OV at 0 rpm)

+10V
At CCW

ov (Minus for re-
verse rotation)

ov
Speed feedback

_10v voltage
(Pulse for re-

ov verse rotation)
TS3 \ /
F/V converter

VCMD

TSA

output

+4.8V (Pluse for re-
verse rotation)

Velocity devi-
ation voltage

ER

Pulse generator
output

PA

Phase differ-
PB — = + ence between
\% PA and PB is
! ! I I oV a0
I [ | "
RA I I
RB ——
[ I 2.5V+0.2V
| I
| |1 | oV Nominal voltage
| I
PAP I : : +4—+4. 5V
| ov
PBP ov Signal formed
by PA/PB
Peak
U
ov Current feed-
back signal of
v oV each phase
Peak value is
W .
ov proportional to
current value

200ns 200ns
€
LK +4Vv Clock
2. 5MHz
ov
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7.3

S ETTI N G Parameters can be set and confirmed PCB
PARAMETERS ghnr?rt:gl;?g .display and the setting switch

(DIGITAL AC ] oy

SPIN DLE) Display Setting
switch
Setting
switch 4}
upP
~_ N\
DATA DOWN

1. If the PCB is mounted a jumper SH, set it to SET.

. . DATA 0 DOWN
2. Press the setting swit¢MOPE | [ sev || up |and| ¢

at the same time for more than 1 second and when the display shows
FFFFF, release the buttons.

3. Press thevoDE | button and a parameter (mode) no. is displayed.

4. Press and hold theoDE | button and press t 1eUDP or

DOSNN button, then the number increases or decreases by 1.

5. Value of parameter is shown on the display in 4 digits about 0.5 second

after thg MODE | button is released.

6. Value of parameter increases by on Q)% button and decreases

D

by one by DOQNN button.

7. Perform the same operation for another parameters.

[ DATA
8. Pres$ peall button at last.

When the display shows 88888, the setting value is stored in memory.

* If you turn off power before pressif g’* button, the values

of parameters return to the previous values.
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7.4
SETTING STANDARD
PARAMETERS

The standard parameters are stored in ROM. If the pa-
rameter list attached to the machine is lost or when an
accident occurs and no parameter can be set, perform
the setting of standard parameters.

Also when a ROM is replaced with different maximum
speed applied to different motor model, perform the
following procedure.

However, since the standard parameters are set to
each motor, some parameters must be modified by the
parameter list according to the machine’s unique char-
acteristics.

1. Turn off power.

2. Setjumper S1 on the PCB to TEST.

3. If the PCB is provided with jumper SH, set it to SET.

4. Turn on power and confirm that display shows 002Q@11...., and
FFFFF repeatedly.

5. Press the setting switléﬂODE , palls , UDP and "o | atthe

same time for more than 1 second and when the display shows FFFFF,
release the buttons.

6. Press thEODE button and the display shows FC-00.

7. Press and hold thgODE| button and pre\;BogNN button to display

FC—22 onthe display and releasq 1n@DE | button. (Display changes

to that of step 4)
Other number shows other meaning, therefore select the number
correctly.

8. Press g/EﬁA button more than one second.

9. When the display shows GOOD, the standard parameters have been
set correctly.

10.Turn power off and set jumper S1 and SH to the DRIVE side.

11.Modify the standard parameters those are specific to the machine or
the PCB as required. Refer to 7.6 "Tuning after replacing PCB”.
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7.5
LIST OF PARAMETER

No. Contents

Setting
value

F—00 | The speed of the motor is displayed. (rpm)

F-01 | Machine ready signal (MRDY)is  0: not used 1: used
* | F02 Spindle speed override is 0: not used 1: used
*
F-03 | Upper limit of speed override is 0: 100% 1: 120%
F-04 | none
* | F-05 - ;
Setting of maximum speed Standard High-speed
Standard : 256p/ rev (Detector I) (1) mgi' 2888 mzz' 1120000000
High-speed : 128p/ rev (Detector II) 5 ) Max. 15000
3 Max. 20000
F-06 Setting of output limit pattern
Pattern 1 | Pattern 2 Content
0 0 The output is not limit
1 4 Limited at acc./dec. time
2 5 Limited under normal operation
3 6 Limited under all operation
Pattern 1 Pattern 2
Output Output
[T T T [T T T

» Speed

» Speed

Nb: Base speed

F-07 | Limit value at output limited (The max. rated output is 100)

F—08 | Delay time to motor power interruption (Standard setting x 40msec)

Excitation interruption of motor power using MRDY signal is

F=091 0 notused 1: used

F-10 | Adjustment of speed error offset at the time of the forward rotation command

F-11 | Adjustment of speed error offset at the time of the reverse rotation command

F-12 | Adjustment of speed error offset at the time of the orientation command

F-13 | Speed at forward rotation command (Model 1S — 3S is RV1)

Parameters marked with *does not exist in models 1S to 3S.
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No.

Contents

Setting
value

« | F-14

Speed at reverse rotation command (Refer to RV2 for Models 1S to 3S)

F-15

Motor peed when spindle speed command voltage is 10V
(Setting value=Speed/100)

F-16

Detection range of speed arrival signal(SAR)
( Detection range=command speed X setting value % )

F-17

Detection range of speed detecting signal (SDT)
(Maximum speed) X (Setting data % )

F-18

Torque limit value when the torque limit signal (TLMH) is turned on

F-19

Acceleration /deceleration time (Setting value=(Acceleration time [sec]) x 2)

F-20

Limit of regenerative power

F-21

Speed control phase compensation P : HIGH gear (CTH=1)

F-22

Speed control phase compensation P : LOW gear (CTH=0)

F-23

Speed control phase compensation P in orientation : HIGH gear (CTH=1)

F—24

Speed control phase compensation P in orientation : LOW gear (CTH=0)

F-25

Speed control phase compensation | : HIGH gear (CTH=1)

F-26

Speed control phase compensation | : LOW gear (CTH=0)

F-27

Speed control phase compensation | in orientation : HIGH gear (CTH=1)

F-28

Speed control phase compensation | in orientation : LOW gear (CTH=0)

«  |F-29

Speed detection offset (Refer to RV3 for models 1S to 3S)

F-30

Display of motor speed (value is 1 when rigid tapping is used)

F-31

Setting of rigid tap mode

Motor voltage at normal operation

Motor voltage in orientation

Motor voltage in rigid tap mode

Setting of detection ragne of zero—speed signal (SST) (The detection
range=(maximum speed) X (The setting data/100))

Detection range of load detection signal (LDT)

Time constant of torque deviation at deceleration start

Characteristics of control in deceleration
(When the gear noises at deceleration, set the data to 1)

Characteristics of control in stable rotation with no load
(When the motor speed may undulate in the stable rotation , set the data to 1)

F-40

Characteristics of control in torque limitation
(When using mechanical orientation)

Parameters marked with * does not exist in models 1S to 3S.
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Following are the parameters relating to the motor characteristics.
Therefore, do not change the settings.

If you changed these parameter, perform the standard setting of the
parameters.

Settini
No. Content valueg

F-41 | Currentloop | gain

F-42 | Slip compensation constant

F-43 | Slip constant

F-44 | Voltage compensation

F-45 | PWM maximum amplitude

F-46 | Second current command

F—47 | Current assumed constant

F-48 | Fixed torque point

F-49 | Excitation weak point

F-50 | Voltage conversion constant

F-51 | Selection of speed detector

F-52 Current conversion constant

F-53 Current loop P gain
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7.6
TUNING AFTER 1. Set jumpers on the PCB to the previous satate.
REPLACING PCB 2. Check whether ROM is mounted or not and confirm version of ROM.
If ROM is not mounted or ROM series is different, remove the ROM
(S SERIES AC from the old PCB and mount it on new PCB.
SPlNDLE) 3. Install the PCB to the unit and set the system to the emergency stop
state. Then turn on power and measure voltage on the PCB.
Test points Rating
+24V About 23V +4%
+15V +15V  +4%
+5V +5V  £2%
-15V -15V  +2%

4. If the PCB mounts jumper SH, set it to SET.
(Depending on version of PCB, there is no jumper SH.)

5. Confirm that jumper S1 is set to DRIVE and turn on power.

DATA O DOWN

6. PresfpMODE| | g7 (| up |and O buttons at the same time

for more than one second to enable writing parameters.

When the display sho , it is a state that parameters can be

written.
7. Setparameters according to the parameter list attached to the machine.

1) When you press and hoMODE| button and pregs UDP or

DOSN N key, you can change parameter number.

2) When you pregs UE,]: or DOSNN key without pressingMODE

key, you can change the values of parameters.

8. After you have completed the setting of parameters, release the
emergency stop, rotate the spindle at a low speed to see whether
problem does not occur.

* At first, check from low speed to midium speed.
* You should be ready to press the emergency stop button to escape
from accidental problem.

9. Turn off rotation commands to make fine adjustment of the PCB.
The PCB for model 1S to 3S mounts the following volumes.

RV1 | Adjusting forward rotation

speed Used for fine adjustment of max. speed
RV2 | Adjusting reverse rotation
speed
RV3 | Adjusting velocity detection Set check terminal TS3 to OmV at stop.
circuit offset
RV4 | Adjusting +5V Adjust +5V £ 0.1V

RV5 | Gain when changing a gain Standard setting 50 %

RV6 | Velocity detection circuit gain | Do not change setting
at low speed
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10.Measure test point TS3 with a digital tester and adjust parameter

F-29 | so that it becomes OmV at a stop state.

Adjust this item with volume RV3(velocity detection circuit offset
adjustment) on the PCB for models 1S to 3S.

11.Execute spindle speed command SO and spindle forward command

MO3. Tune offset speed by paramegterno | sothatthe spindle does

not rotate by M03. In some machines, rotational direction of motor
and MO3 are reverse. Therefore, if motor speed does not change with
M03, command M04.

12.Execute spindle speed command SO and spindle reverse command

MO4. Tune offset speed by parameten1 | so that the spindle does

not rotate by M04.

13.When the orientation function is equipped, execute orientation
command M19 or perform orientation by a manual operation.

Tune|F-12 | so that INPOS-FINE (magnetic sensor method) or

INPOS-ADJUST (position coder method) is lit when an orientation
completes.

14.Tung F-12 | so that motor speed becomes that specified by a

command duning forward rotation.

* When you halt the setting switch operations, the display shows
5—digit motor speed in a few seconds and you confirm the speed.
For model 1S to 3S, tune this item by volume RV1 (forward rotation
speed adjustment) on the PCB.

15.Tune|F-14 | so that motor speed becomes that specified by a

command during reverse rotation.
For model 1S to 3S, tune this item by volume RV2 (reverse rotation
speed adjustment) on the PCB.

DATA .
16.Press| set button for more than one second to memorize

parameters.When they are memorized, the display .

. | DATA
Note 1)If you turn off power without pressinger | button, the

parameters become invalid.

Note
This operation cannot be accepted when a rotation
command is specified.
Always perform this operation with the spindle stopped.

17.Turn off the power and return jumper S1 and SH to DRIVE.
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TROUBLESHOOTING

This chapter describes troubleshooting procedure. If your system
employs FANUC CONTROL MOTOR series, also refer to its manuals
listed in preface of this manual.

8.1 CORRECTIVE ACTION FOR FAILURES ....... 296
8.2 POWER CANNOTBE TURNEDON ........... 298
8.3 NO MANUAL OPERATION NOR AUTOMATIC
OPERATION CAN BE EXECUTED ............ 301
8.4 JOG OPERATION CANNOT BE DONE ........ 305

8.5 HANDLE OPERATION CANNOT BE DONE ....309
8.6 AUTOMATIC OPERATION CANNOT BE DONE 312
8.7 CYCLE START LED SIGNAL HAS

TURNED OFF ... ... .. 321
8.8 NOTHING IS DISPLAYEDONCRT ............ 323
8.9 ALARM 85 TO 87 (READER/PUNCHER

INTERFACEALARM) ... ... ... 326
8.10REFERENCE POSITION DEVIATES .......... 335
8.11 ALARM 90 (REFERENCE POSITION

RETURN IS ABNORMAL) .................... 336
8.12ALARM 300 (REQUEST FOR REFERENCE

POSITIONRETURN) ....... ... 338
8.13ALARM 301 TO 305

(ABSOLUTE PULSE CODER IS FAULTY) ..... 339
8.14 ALARM 306 TO 308 (ABSOLUTE

PULSE CODER BATTERY ISLOW) ........... 342
8.15ALARM 350 (SERIAL PULSE

CODER IS ABNORMAL) ...t 343
8.16 ALARM 351 (SERIAL PULSE CODER

COMMUNICATION IS ABNORMAL) ........... 344
8.17ALARM 400 (OVERLOAD) ..........c.c.ccivinn. 345

8.18 ALARM 401 (*DRDY SIGNAL TURNED OFF) ..347
8.19ALARM 404 and 405

(*DRDY SIGNAL TURNEDON) .............. 349
8.20ALARM 410 (EXCESSIVE POSITION ERROR
AMOUNT DURING STOP) ............cooonn. 350
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8.21 ALARM 411 (EXCESSIVE POSITION ERROR

DURINGMOVE) ... 351
8.22 ALARM 414 (DIGITAL SERVO SYSTEM IS

ABNORMAL) ... 353
8.23ALARM 416 (DISCONNECTION ALARM) ...... 365
8.24 ALARM 417 (DIGITAL SERVO SYSTEM IS

ABNORMAL) ... 366

8.25ALARM 700 (OVERHEAT AT CONTROL SIDE) .367
8.26 ALARM 704 (SPINDLE SPEED FLUCTUATION

DETECTION ALARM) ... ... ... 368
8.27 ALARM 749 (SERIAL SPINDLE

COMMUNICATION ERROR) ................. 369
8.28 ALARM 750 (SPINDLE SERIAL LINK

CANNOTBE STARTED) ...t 372
8.29ALARM 751,761 (SPINDLE ALARM) .......... 377
8.30ALARM 900 (ROM PARITY ERROR) .......... 378
8.31ALARM 910 TO 915 (SRAM PARITY) ......... 381
8.32ALARM 916 (DRAM PARITY ERROR) ......... 384
8.33ALARM 920 TO 923

(WATCH DOG OR RAM PARITY) ............. 386
8.34 ALARM 924

(SERVO MODULE MOUNTING ERROR) ...... 390
8.35ALARM 930 (CPUERROR) .................. 391
8.36 ALARM 950 (PMC SYSTEM ALARM) ......... 392

8.37ALARM 951 (PMC-RC WATCH DOG ALARM) .394
8.38 ALARM 970 (NMI ALARM IN PMC

CONTROLMODULE) ..., 395
8.39ALARM 971 (NMI ALARMINSLC) ............ 397
8.40ALARM 972 (NMI ALARM) . ... .. ...t 398
8.41ALARM 973

(NMI ALARM BY UNKNOWN CAUSE) ........ 399
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8.1 When a failure occurs, it is important to correctly grasp what kind of
CORRECTIVE Lil!lé;]emgccured and take appropriate action, to promptly recover the
ACTION FOR Check for the failure according to the following procedure :
FAILURES
| Grasp the kind of failure |
i
| Appropriate action |

l

8.1.1

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?

Was there 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?)

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) Where in 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 a failure related to feed axis servo

1) Occurred at both low feedrate and high feedrate ?
2) Ocurred only for a certain axis ?
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For a failure 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 on the CRT?
(Check the axis along which an alarm has occurred for alarms 300 to
599.)

For alarm 350 : Examine diagnostic 202

For alarm 351 : Examine diagnostic 203

For alarm 414 : What does diagnostic display 200,201,204
indicate ?

For alarm 751 or 761 : Which spindle alarm is indicated ?

(indicated by AL—XX (XX is a number))
Is the CRT screen correct ?
If machining dimensions are incorrect

1) How large is the error ?

2) Is the position display on the CRT correct ?
3) Are the offsets correct ?

Other information

O Is there noise origin around machine?
If the failure has not occurred frequently, the cause may be external
noise to 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.

0O Is it taken any countermeasure for noise in machine side?
O Check the following for the input power supply voltage :

1) Is there variation in the voltage ?

2) Are the voltages different depending on the phase ?

3) Is the standard voltage supplied ?

0O How high is the ambient temperature of the control unit?
(0°C to 45 C during operation)
Refer to manual about noise.

0 Has excessive vibration been applied to the control unit?
(0.5 G or less during operation)

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 a failure related to the servo)
5) Specifications of the spindle amplifier and spindle motor
(for a failure related to a spindle)

See the drawing issued by the machine tool builder for the locations
of the NC unit and servo/spindle amplifiers.

We use the following specification codes :

Servo /spindle amplifier : AO6B=000-HOOO

Servo/spindle amplifier : AO6B30I0O0-BOOO

(O represents a number)
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8.2
POWER CANNOT BE
TURNED ON

Points

Causes and Remedies
1 LED is turned off

2 Conditions for power on
are not satisfied.(PIL is
lit and ALM is off)

3 LED ALM is lit

Confirmthe green LED PIL and red LED ALM on the front of power unit.
1) Proceed to item 1 when green LED PIL is turned off.

2) Proceed to item 2 when green LED is lit and red LED AML is turned
off.

3) Check item 3 when red LED ALM is lit.

(1) Fuse F1 or F2 on the power unit front panel is blown.
(a) Input power voltage is too high.
(b) Power unit is faulty.

(2) Input voltage is low

Measure voltage at R and S terminals of connector CPI to confirm
appropriate voltage is supplied.
If it is not normal, check machine side magnetics circuit.

200VAC, +10%, 50/ 60Hz, +1Hz, 1¢
220VAC, +10%, 60Hz, =+1Hz, 1¢

(3) Power supply unit is faulty.

Conditions for power on are as follows:

Power supply unit
AL C) Contacts of external alarm
is open.
ON button
1
ON O— Contacts of power on is
closed.
COM o
OFF Contacts of power off is
OFF button ~ ©°%¢¢

For details, refer t@.5.1 Power Supply Unit

(1) Fuse F3 is blown on the front panel of power unit

Check whether +24V is short—circuited or grounded. (See figure
below).

CP5 CP2

+24V E3 —l r
Regu Il 9”CRT/MDI
lator —O—O/\/O—J I— Unit

For details, refer to 2.4.
9”CRT unit is faulty.
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(2) Power supply unit is faulty.
(a) Remove connector CP2, CP3, CP5, and CP6.

(b) Turn off the power of the machine and retract the power unit from
the controller.

(c) Turn on power of NC.

(d) When LED ALM is lit, power unit is faulty.
If ALM is not lit, power supply unit is normal.

Note
When a work is conducted with power supply unit removed,
perform the work within 30 minutes (Data in memory may be
lost)

(3)Load (+5V) is grounded or short—circuited

(a) With power supply unit installed on the control unit, turn off the
power on the machine side.

(b) Remove cables (1) to (3) in the figure below, turn on power of NC
and check LED ALM.

Note
To release lightening of ALM, turn off NC power.

(c) When LED ALM is turned off while removing the cable, the load
connected by the removed wire may be faulty.

Notes
When removing the cable note the following :

1 If6V battery is connected as shown below, absolute position
of the machine may be lost when cable (2)is removed.
Therefore, the machine position must be established by
reference position return ,after releasing the alarm.

2 If 6V battery is not connected, the above operation is not
needed.
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Main CPU

Manual pulse generator

1
MPG (JA3) [ MPG
Pulse coder
PC —
2> T
ENCn (JFn) [J
(3)
SCALEn (JF2n) Q1 Linear scale
n: Axis
number

APCBAT (JA4A) [ BAT | 6V (1.5Vx4)

A

(d) If AIM does not light by power on of NC, any of load connected
to (1) to (3) may be faulty. Check whether grounding or
short—circuiting  exists or not. If it is present, replace the
appropriate part or cable.

(4) Short—circuiting within the controller (PCB may be faulty)

Power is supplied to PCBs through the back panel.

Check it by the steps below :

1) Remove a PCB in a slot and turn on power, then confirm lightening
of LED ALM. Repeat this operation to each PCB.

2) When ALM does not light at power on with a PCB removed, the
PCB may be faulty.

Note
Perform an operation with a PCB removed within 30
minutes, otherwise data in memory may be lost.
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8.3

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 (Refer2dl0 NC STATUS DISPLAY
(relative, absolute, FOR DETAIL )
machine coordinate) (a) Emergency stop status (Emergency stop signal is turned on)

does not change If status display shovm the emergency stop signal is input.

Check the following signal using the PMC’s diagnostic function

(PMCDGN).
1 When built—in I/O card is used.
#7 #6 #5 #4 #3 #2 #1 #0
[ X1008 | | | | "EsP | | | | |
o] [ [ [ Te»] [ T T |
ESP=0 indicates that emergency stop signal is input.
2 When built—in 1/O card is not used.
#7 #6 #5 #4 #3 #2 #1 #0
[ X1008 | | | | "EsP | | | | |
o] [ [ [ Te»] [ T T |
ESP=0 indicates that emergency stop signal is input.
(b) It is a reset status
When RESET is displayed, any of a reset is functioned. Check the
following signal using the PMC’'s diagnostic funciton
(PMCDGN).
1 An input signal from the PMC functions
#7 #6 #5 #4 #3 #2 #1 #0
| G0008 | | ERS ‘ RRW ‘ |

When ERS is 1, external reset signal is input.
When RRW is 1, reset & rewing signal is input.

2 RESET key on the MDI keyboard functions

When the signals in (1) are key may be functioning.

Check the contact c key using a tester.
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 is displayed, mode select signal is not input. Check mode
select signal using PMC'’s diagnostic function (PMCDGN).

For details, refer to sectiadn7 STATUS DISPLAY.

(Example of display)

JOG : Manual operation (JOG) mode

HND: Manual handle (MPG) mode

MDI : Manual data input (MDI) mode

MEM : Automatic operation (Memory) mode
EDIT: EDIT (Memory edit) mode

<Mode select signal>

#7 #6

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

| G0043 | | ‘

‘ MD4 ‘ MD2 ‘ MD1|

Manual operation (JOG) mode

Manual handle (MPG) mode

Manual data input (MDI) mode

Automatic operation (Memory) mode

EDIT (Memory edit) mode

O| O| O k| P| <
| Ol O] O Of «
PR O|lO|r|“<

(2) Check diagnostic data 000 to 025 of the CNC Check an item for which

1 is displayed
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.005INTERLOCK / START LOCK 01
006 SPINDLE SPEED ARRIVAL CHECkKexample) : 0
010PUNCHING :0
011READING :0
012WAITING FOR (UN) CLAMP :0
€.013JOG FEEDRATE OVERRIDE 0% :0
d.014WAITING FOR RESET, ESP, RRW OFF :0
015EXTERNAL PROGRAM NUMBER SEARCH :0

Items with a to d relate with manual and automatic operation and its
detail is shown below.
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a. In—position check is It shows that positioning is not yet completed. Check the contents of the
being done following diagnostic number. (Itis 1 in the following condition)

DGN 0300 Position Errof >PARAM 1826

In—positio width

1 Check the parameters according to the parameter list

| 1825 | | Servo loop gain per axis (Normal : 3000) |

2 Servo system may be abnormal. Refer to servo alarm 400, 410, and

411.
b. Interlock or start lock There are a plural interlock signals. Check at first which interlock signal
signal is input is used by the machine tool builder at the parameters shown below.
#7 #6 #5 #4 #3 #2 #1 #0
| 3003 | | ‘ ‘ ‘ ‘ DIT ‘ ITX ‘ ‘ ITL |

#0 ITL=0 shows interlock signal *IT is effective. To (1)

#2 1TX=0 shows interlock signal *ITn is effective. To (2)

#3 DIT=0 shows interlock signal £ MITn is effective. To (3)

Check state of effective interlock signals using the diagnostic function
(PMCDGN) of the PMC.

1 Interlock signal (*IT) is input

#7 #6 #5 #4 #3 #2 #1 #0
[ 60008 | | | | | | | | ]

*IT=0 shows that interlock signal is input.
2 Axis interlock signal (*ITn) is input

#7 #6 #5 #4 #3 #2 #1 #0
|(30130|| *|T8 ‘ 7 ‘ *IT6 ‘ *|T5 ‘ T4 ‘ T3 ‘ T2 ‘ +T1 |

*ITn=0 shows interlock signal is input.
3 Interlock signal per axis and direction (+/— MITn) is input

#7 #6 #5 #4 #3 #2 #1 #0
|c50132 | | ‘ ‘ ‘ ‘ +MIT4 ‘ +MIT3 ‘ +MIT2 ‘ +MIT1 |
|G0134 | | ‘ ‘ ‘ ‘ _MIT4 ‘ _MIT3 ‘ _MIT2 ‘ _MIT1 |

+ MITn=1 shows interlock signal per axis and direction is input.

c. Jog feedrate override is Check the signals using PMC'’s diagnostic function (PMCDGN)
0%
#7 #6 #5 #4 #3 #2 #1 #0
| G0010 | | *IV7 ‘ *IV6 ‘ *JV5 ‘ *IV4 ‘ *IV3 ‘ *JV2 ‘ *JV1 ‘ *JV0 |
| G0011 | *JV15 | *JVi4 | *IV13 | *Jvi2 | *Jvil | *IV10 ‘ *JV9 ‘ *JV8 |

When the override is 0% all bits of the above address becomes
1111.... 1111 060000 ..... 0000.
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*JV15 ... JV0 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 a reset state In this case, RESET is also displayed on the status display. Check it using

the procedure of 1 above.

2. When machine (1) Machine lock signal (MLK) is input.
coordinate value does
not update on position

display #7 #6 #5 #4 #3 #2 #1 #0
[c0044 | | | | | | | EES |
|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 is input.
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8.4
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

| G0043 | | ‘ ‘ ‘ ‘ ‘ MD4 ‘ MD2 ‘ MD1 |
! l !
| Manual operation (JOG) mode | 1 | 0 | 1 |
(2) Feed axis and direction select signal is not input Check the signal using
PMC'’s diagnostic function (PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
| G0100 | | +J8 ‘ +J7 ‘ +J6 ‘ +J5 ‘ +J4 ‘ +J3 ‘ +32 ‘ +J1 |
| G0102 | | -J8 ‘ -J7 ‘ -J6 ‘ -J5 ‘ -J4 ‘ -J3 ‘ -J2 ‘ -J1 |
Example)
When +X button is pressed on the operator’s panel, signal+J1 turns to
1

This signal is effected at its rise. If axis selection signal is input before
JOG mode is selected, axis movement does not occur. Turn the signal
to off, then on.

— 305 —



8. TROUBLESHOOTING B-62445E/03

(8) 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 LOCKExample)
006 SPINDLE SPEED ARRIVAL CHECK
010 PUNCHING
011 READING
012 WAITING FOR (UN) CLAMP

c. 013 JOG FEEDRATE OVERRIDE 0% :0

d. 014 WAITING FOR RESET, ESP, RRW OFF :0
015 EXTERNAL PROGRAM NUMBER SEARCH :0

Items with a to d relate with manual and automatic operation and its
detail is shown below.

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. (Itis 1 in the following condition)

DGN 030d Position Error | S5PARAM 1824 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.

There are a plural 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 ITL=0 shows interlock signal *IT is effective. To (1)

#2 1TX=0 shows interlock signal *ITn is effective. To (2)

#3 DIT=0 shows interlock signal £ MITn is effective. To (3)

Check state of effective interlock signals using the diagnostic function
(PMCDGN) of the PMC.

1 Interlock signal (*IT) is input

#7 #6 #5 #4 #3 #2 #1 #0
| Gooos | | | | | | | | |
*IT=0 shows that interlock signal is input.
2 Axis interlock signal (*ITn) is input
#7 #6 #5 #4 #3 #2 #1 #0
|(30130 | | *IT8 ‘ HT7 ‘ *IT6 ‘ *IT5 ‘ T4 ‘ *IT3 ‘ *|T2 ‘ +T1 |
*ITn=0 shows interlock signal is input.
3 Interlock signal per axis and direction (+/— MITn) is input
OM series
#7 #6 #5 #4 #3 #2 #1 #0
|<30132 | | ‘ ‘ ‘ ‘ +MIT4 ‘ +MIT3 ‘ +MIT2 ‘ +MIT1 |
|G0134 | | ‘ ‘ ‘ ‘ _MIT4 ‘ _MIT3 ‘ _MIT2 ‘ _MIT1 |
OT series
When an /O card is used
#7 #6 #5 #4 #3 #2 #1 #0
|x1004 | | ‘ _MIT2 ‘ +MIT2 ‘ —MIT1 ‘ +MIT1 ‘ |
When no /O card is used
#7 #6 #5 #4 #3 #2 #1 #0
|xooo4 | | ‘ ‘ _MIT2 ‘ +MIT2 ‘ —MIT1 ‘ +MITL ‘ ‘ |

+ MITn=1 shows interlock signal per axis and direction is input.
* For the T series, £ MITn is valid 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
|G0010| | *V7 ‘ *JV6 ‘ *JV5 ‘ *JV4 ‘ *JV3 ‘ *JV2 ‘ *JV1 ‘ *JV0 |
|G0011 | *JV15 | *JVi4 | *IV13 | *Jvi2 | Vil | *IV10 ‘ *JV9 ‘ *JV8 |

When the override is 0% all bits of the above address becomes

1111 .... 1111 06000 . .... 0000.
*IV15 ......... 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 a reset state In this case, RESET is also displayed on the status display. Check it using

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
[ 1402 | | | | [ v | | | | |

#4 (JRV) 0: Jog feed is of feed per minute
1: Jog feed is of feed per revolution

(a) When parameter JRV is set to 1, feed rate of the axis is calculated
by synchronizing with rotation of the spindle. Therefore, rotate the
spindle.

(b) If the axis does not move even when the spindle is rotated, 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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8.5
HANDLE OPERATION
CANNOT BE DONE

Points (1) Check another manual operation (JOG) is accepted.
(2) Check CNC status display

Causes and
Countermeasure

1 JOG operation is not Consult with item 8.3 and 8.4.
acceptable, either

2 When only handle (1) Check CNC status display at lower left corner of the CRT

operation (MPG) cannot (Refer to1.7 STATUS DISPLAY for details)

be done When the status display shows HND, mode selection is correct.
If it is not HND, mode select signal is not input correctly. Check the
mode select signal using the PMC'’s diagnostic function(PMCDGN).

#H7 #6 #5 #4 #3 #2 #1 #0

|(30043| | ‘ ‘ ‘ ‘ ‘ MD4 ‘ MD2 ‘ MD1 |
! ! !

| 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
|60018 | | HS2D ‘ HS2C ‘ HS2B ‘ HS2A ‘ HS1D ‘ HS1C ‘ HS1B ‘ HS1A |
|(30019 | | ‘ ‘ ‘ ‘ HS3D ‘ HS3C ‘ HS3B ‘ HS3A |

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

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.
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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
| G0019 | | ‘ ‘ MP2 ‘ MP1 ‘ ‘ ‘ ‘ |
l [
MP1 MP2 | Multiplication
0 0 x1
0 1 x 10
1 0 xXm
1 1 Xn
| 7113 | | Magnification of handle feed m(1—127) |
| 7114 | | Magnification of handle feed  n(1 — 1000) |
# #6 #5 #4 #3 #2 #1 #0
(72 || 7 | | | | | | | HGx |
#0(HNGx) Direction of MPG and travel of machine
0 : same direction
1: reverse direction
| 7110 | | No. of MPGs used (1 —3)
(4) Checking manual pulse generator
Check disconnection of cable or short circuit.
(a) Incorrect of cable
Main CPU board MPG (JA3)
] #1 1st MPG
—1{ 4| 2ndMPG
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) Manual pulse
CNC side MPG (JA3) generator
HA1 (03) ] — (05) HAl 1st
HB1 (02) ~— (06) HB1
+5v (09) | — 03) +5V
ov (12) ] — (04) oV
HA2 (03) 1 ' | (05) HA2 2nd
HB2 (04) : - (06) HB2
+5v  (18) — (03) +5V
ov (14 |- " | 04) ov
HA3 (05) | 15 HA3 3rd
HB3 (06) ] - (06) HB3
+5v  (20) ] | (03) +5V
ov (16) ‘ — (04) oV
R hield - --- -~
Connector:half pitch L shie
20pins (HIROSE) G

(b) Manual pulse generator is faulty

When you rotate the MPG, the following signal is output.
Measure the signal with synchroscope at screw terminal on back of
MPG. If no signal is output, measure +5V voltage.

Back of MPG

Screw terminal

+5V 0V HA HB

HA: A phase signal
HB: B phase signal

Rotation in plus Rotation in minus
1:1

]

- --- 45V
HA on | off on| off
HB on | off
1:1

- - ov
————— +5v

on| off
-- v

1/4 phase difference 1/4 phase difference

Check on and off ratio and phase difference of HA and HB.
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8.6

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”.

Confirm that a correct mode is selected according to the mode select 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.

"kt s displayed at status display on CRT.
(1) Mode select signal is not correct.

When the mode select signal is input correctly, following status
display is done.

MDI :Manual data input 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
This signal turns 1 when cycle start button is pressed and turns 0 when
it is released. The cycle start actuates when it changes from 1 to 0.
Check the state of the signal using PMC's diagnostic
function(PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
[co007 | | | | | | [ st | | |

#2 (ST) : Cycle start signal

#7

(3) Feed hold signal is input
Under normal state, the feed hold signal is 1 when the feed hold button
is not pressed.
Check the state of this signal using the PMC's diagnostic function
(PMCDGN) .

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

| G0008 | |

| | s ] || | |

#5 (*SP) : Feed hold signal
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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
a. 000 WAITING FOR FIN SIGNALExample) 01
b. 001 MOTION :0
c. 002 DWELL :0
d. 003 IN-POSITION CHECK 10
e. 004 FEEDRATE OVERRIDE 0% :0
f. 005 INTERLOCK /START LOCK :0
g. 006 SPINDLE SPEED ARRIVAL CHECK :0
010 PUNCHING :0
011 READING :0
012 WAITING FOR (UN) CLAMP :0
h. 013 JOG FEEDRATE OVERRIDE 0% :0
i. 014 WAITING FOR RESET, ESP, RRW OFF :0

015 EXTERNAL PROGRAM NUMBER SEARCH :0

ltems with a to i relate with an automatic operation and their details
are as follows :

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 | [ HSIF | | | | | | | |

#7(HSIF) 0: M/S/T/B is of normal interface.
1: M/S/T/B is of high—speed interface.
(1) Normal interface

When the auxiliary function finish signal 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 signal using PMC'’s
diagnostic function(PMCDGN).
#7 #6 #5 #4 #3 #2 #1 #0
[ G000 | | | | | I | | |

#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).

— 313 —



8. TROUBLESHOOTING

B—62445E/03

<M series>
#7 #6 #5 #4 #3 #2 #1 #0
| Gooos | | BFIN | | | | TFIN | SFIN | [ VPN ]
#0O(MFIN) : M function finish signal
#2(SFIN) : S function finish signal
#3(TFIN) : T function finish signal
#4(BFIN) : 2nd auxiliary function finish signal
#7 #6 #5 #4 #3 #2 #1 #0
|F0007|| BF TF ‘ SF ‘ ‘ MF |
#0(MF) : M function strobe signal
#2(SF) : S function strobe signal
#3(TF) : T function strobe signal
#7(BF) : 2nd auxiliary function strobe signal
<T series>
#7 #6 #5 #4 #3 #2 #1 #0
|Gooos | | ‘ BFIN ‘ TFIN ‘ SFIN ‘ ‘ MFIN |
#0(MFIN) : M function completion signal
#2(SFIN) : S function completion signal
#3(TFIN) : T function completion signal
#4(BFIN) : Second auxiliary function completion signal
#7 #6 #5 #4 #3 #2 #1 #0
|FOOO7|| BF ‘ TF ‘ SF ‘ MF |
#0(MF) : M function strobe signal
#2(SF) : S function 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
|G0004 | | ‘ ‘ MFIN3 ‘ MFIN2 ‘ ‘ ‘ ‘ |
#4(MFIN2) : Second M function completion signal
#5(MFIN3) : Third M function completion signal
#7 #6 #5 #4 #3 #2 #1 #0
|G0008 | | ‘ ‘ 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.
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Signal End state
Finish signal 0
store signal 0
b. Travel command is being CNC is reading an axis command (X,Y,Z,...) in a program and giving the
executed command to the axis.
c. A dwell command is CNC is reading a dwell command (G04) in a program and is executing
being executed the dwell command.
d. In—position check Positioning (G00) to a specified position of a specified axis is not
(confirming positioning) completed.
is being done Whether positioning is completed or not is checked as the servo position

error amount. Check it CNC’s diagnostic function as follows:
DGN no.30(q Position Error | > PARAM 1826

In—position width |  pgsition 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.

e. Feedrate override is at Actual feedrate is overridden by the override signals to a programmed
0% feedrate. Check the override signals using the PMC's diagnostic function
(PMCDGN).
<Normal override signal>
#7 #6 #5 #4 #3 #2 #1 #0
|(50012| | “FV7 ‘ *FV6 ‘ *FV5 ‘ “FV4 ‘ *FV3 ‘ *FV2 ‘ *FV1 ‘ *FV0 |

*FVn :Feedrate override

<2nd override signal (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
*AFV7 | *AFV6 | *AFVS | *AFV4 | *AFV3 | *AFV2 | *AFV1 | *AFVO |

| G0013 |

*AFVn :2nd feed rate override

<State of override signal>

*FV? ....... *FVO *AFV7 ...... *AFVO

11111111 0% 11111111 0%
11111110 1% 11111110 1%
10011011 100% 10011011 100%
00000000 245% 00000001 245%
00000000 0% 00000000 0%
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f. Interlock signal or start <T series only>
lock signal is input . o
Start lock signal is input

#7 #6 #5 #4 #3 #2 #1 #0
[ 60007 | | | | | | | [ ST | |

#1 (STLK) With this signal being 1, start lock signal is input.

<Common to T series and 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 || ‘ ‘ ‘ ‘ DIT ‘ ITX ‘ ‘ ITL |

#0 (ITL) O : Interlock signal(*IT) is valid.
#2 (ITX) O : Interlock signal (*ITn) is valid.
#3 (DIT) O : Interlock signal £ MITn) is valid.

Confirm which interlock signal is activated by the PMC’s diagnostic
function (PMCDGN) .
(1) Interlock signal (*IT) is input

#7 #6 #5 #4 #3 #2 #1 #0
[ 60008 | | | | | | | | T ]

#0 (*IT)  : When this bit is O, interlock signal is input.

(2) Interlock signal per each axis (*ITn) is input

#7 #6 #5 #4 #3 #2 #1 #0
|c50130|| *IT8 ‘ 77 ‘ *T6 ‘ *IT5 ‘ T4 ‘ *IT3 ‘ T2 ‘ *T1 |

*ITn When the bit is 0, the corresponding axis’s interlock signal is input.
(3) Interlock signal per axis and direction(+/— MITn) is input

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

|<30132 | | ‘ ‘ ‘ ‘ +MIT4 ‘ +MIT3 ‘ +MIT2 ‘ +MIT1 |
1 ! !

|G0134 | | ‘ ‘ ‘ ‘ —_MIT4 ‘ —_MIT3 ‘ —_MIT2 ‘ _MIT1 |

*+MITn Interlock signal is input to the corresponding axis and direction with the
signal being O.
(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.
#7 #6 #5 #4 #3 #2 #1 #0
| F0110 | | MDTCHS‘ MDTCH7‘ MDTCHG‘ MDTCHS‘ MDTCHA‘ MDTCHS‘ MDTCHZ‘ MDTCH1|

When signal MDTHn is “1” ,the axis detach function is in valid.

The control axis detach function becomes valid by the following
signal issued from the PMC or a CNC side parameter. Check as in the
following procedure :
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1) The control axis detach signal (DTCHn) is input.

#7 #6 #5 #4 #3 #2 #1 #0
|G0124 | | DTCHS‘ DTCH7‘ DTCHG‘ DTCHS‘ DTCH4‘ DTCH3‘ DTCHZ‘ DTCH1|

Ifitis 1, the corresponding axis is detached.
2) The following parameter enables the control axis detach function to
the corresponding axis.

#7 #6 #5 #4 #3 #2 #1 #0
| 0012 | | RMVx ‘

#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
(60020 | | | | | sar | | | | |

#4(SAR) : When this signal is 0, spindle speed does not 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
[Goo4s | | DRN | | | | | | | |

#7(DRN) : Dry run signal is input 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
|GOOlO| | *IV7 ‘ *JV6 ‘ *JV5 ‘ *IV4 ‘ +JV3 ‘ *JV2 ‘ *JV1 ‘ *JV0 |

1 ! !
*JV10 ‘ *JV9 ‘ *JV8 |

*JV15

When override value is 0%, all bits of the above address is
[1111....1111] or [0000. ... 0000].

|c50011 | *V14 | *Jvi3

*JV12 ‘ +JV11

*IVAS JVO Override
1111 1111 1111 1111 0.00%
1111 1111 1111 1110 0.01%
1101 1000 1110 1111 100.60%
0000 0000 0000 0001 655.5%4%
0000 0000 0000 0000 0.00%
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i. NCisin areset state In this case, the CNC's status display shows RESET. Refer to item 1.

(2) Only rapid traverse in positioning (GO0) 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 G00) does not function
(a) Maximum feed rate set by parameter is incorrect.

| 1422 | | Maximum feedrate |

Feed rate is clamped at this upper feed rate.
(b) Feed rate 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:

O T iming belt is broken
0 Key is removed
0O Coupling is loose
0 Connector of signal cable is loosened
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:

0 Timing belt is broken

0O Key is removed

0 Coupling is loose

0O Connector of signal cable is loosened
2 Position coder is faulty

Position coder is connected to the spindle amplifier when serial
interface spindle is used or connected to the CNC when analog
interface spindle is used.

For details of connection, refer to the following.
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<T series>

Whether A/B phase signals from the position coder are read
correctly, can be judged also by the spindle speed display on the
CRT screen (position screen). (However, it is not displayed
when PARAM 3105#2=0).

<Serial spindle amplifier>

Optical I1/0
(SPDL—X) link adapter Ontical fib Serial
) JATA.B ptical fiber eria
- Main CPU ' i
board j—q:'ji[ spindle — AC200V
- Option 2 . JD1 COP1 CN11A
board 12
(Note)
N Spindle
Position coder or motor
Built-in sensor PC
4+
Spindle

<Analog interface spindle amplifier>

Control signal
A-OUTX(JABA, B) L

Serial
-bMair& CPU 1 0 spindle — AC200V
oar
- Option 2

board Ii

SPDL—x(JA7A, B)

[}
X: ‘ Spindle
12 Position coder motor
| ‘ |
Spindle
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SPDL-x(JA7A,B)

SC
*SC
PA
*PA
PB
*PB
+5V
+5V
+5V

(01)
(02)
(05)
(06)
(07)
(08)
(09)
(18)
(20)
(12)
(14)
(16)

Position coder

LA ®) sC
| —— (P) *sC
—<€ . (A PA
—/\ —1 (N *PA
" e A +|@© P8
e /\ ! (R) *PB

E E Et_ (H) +5V

' EL(K) ov

half pitch

Connector:20—pins

t9----Shield ----
_;I;_ Connector:Cannon connector
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8.7
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 The reason why cycle start LED signal (STL) has turned off are displayed
on CNC's diagnostic numbers 020 to 025 as follows:
020 CUT SPEED UP/DOWN 1/0/0|/0l1]/0]0O
021 RESET BUTTON ON o/ol1|0l0|0 |0
022 RESETANDREWINDON | 0| 0| 0| 1|/ 0|0 | O
023 EMERGENCYSTOPON | 1| 0| 0| 0| 0|0 |O
024 RESET ON 1/1/1|1/0l0 |0
025 STOPMOTIONORDWELL| 1 | 1| 1| 1| 1|1 |0
a. Emergency stop signal J
b. External reset signal
c. Reset button on MDI
d. Reset & rewind signal
e. Servo alarm
f. Feed hold by switching mode
g. Single block stop
Details of signals a to g are as follows:
Confirm the signals concerned using diagnostic function (PMCDGN).
a. Emergency stop is input 1 When I/O card is used :
#7 #6 #5 #4 #3 #2 #1 #0
[ Xao08 | | | | | *EsP | | | | |
#7 #6 #5 #4 #3 #2 #1 #0
[ G008 | | | | | "EsP | | | | |

*ESP=0 : Emergency stop signal is input :
2 When I/O card is not used:

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

[ x000s | | | | | *EsP | | | | |
#7 #6 #5 #4 #3 #2 #1 #0

[ 60008 | | | | | "EsP | | | | |

*ESP=0 : Emergency stop signal is input :
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b. External reset signal is

input #7 #6 #5 #4 #3 #2 #1 #0
[Go008 | [ ERS | | | | | | | |

#7(ERS) : When the bit is 1, external reset signal is input.

This signal is usually used for a confirmation signal of MO2 when an M02
is specified in a program as the end of a program.
Therefore, when M02 is executed, this signal is input.

c. Reset button on the MDI An automatic operation is put into a reset status when RESET key on the
is pressed MDI panel is pressed.
d. Reset & rewind signal is
input #7 #6 #5 #4 #3 #2 #1 #0
[ Gooos | | | RRW | | | | | | |

#6(RRW) : When this signal is 1, the reset & rewind signal is input.

This signal is usually used for a confirmation signal of M30 when an M30
is specified in a program as the end of a program.
Therefore, when M30 is executed, this signal is input.

e. Servo alarm has When any servo alarm has generated, cycle operation is put into the reset
generated state and operation stop.
f. Cycle operation is in a The cycle operation becomes feed hold state in the following cases:

feed hold state 1 Modes are switched from an automatic operation mode to a manual
operation mode.

2 Feed hold signal is input.

<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 = EH TN HANDLE 1 1 1
TEACH IN JOG 1 1 0

<Feed hold signal>

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

[cooos | [ [ [ s | || | |

#5(*SP) : When this signal 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

[ 60046 | | | | | | | = |

#1(SBK) When this signal is 1, the single block signal is input.
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8.8
NOTHING IS
DISPLAYED ON CRT

Points

Judgement of the point

Causes and remedies

1. When the display system
is in toruble

Check whether it is a trouble of display or a trouble of the system.

Check whether the STATUS LED on the main board shows the following
state.

2
x

X W
X &

1
STATUS O (O :on, x : off)

If the status shows the above state, the system is normal.

Therefore, display system may be faulty.

If the status shows other state, a hardware other than the display system
may be troublesome.

(1) Confirmation item

1 Is power supplied to the display?

2 Is avideo signal connected?Isn’t it disconnected? or braked?
(2) Causes and remedies

1 Power to the display is faulty. (Exchange power supply unit).

2 Cable connection is faulty. (Correct the connection).

3 Module is faulty (Exchange CRT control module)

4 Display is faulty.
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<CRT control module mounting position> Main CPU board

A16B-3200-0010 A16B-3200-0170
0]
1 2 @ @ 6 2 Q) @ 6) (©)
) (7) () ®)
8) ©
) (10)
A16B-3200-0110 A16B-2202-0860

M

@ @ @ 6 ®

(ﬂr) T) 4) (5)(6)(7)
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A16B-3200-0160

2 Q) 4) (5 (6) (1)

@®) (©

—
-
o

-

<CRT control module mounting position> With CAP-II function>

Option 1 board

A16B—-2200-091X

6) T)

@)

@6 @ 15)

Change CRT control module
Specification : A20B-2902-0270~ 0275

2. When system is in
trouble

2
x

X W
x

1
STATUS O (O :on, x : off)

When STATUS LED on the main board is other than above, check LEDs
on the main CPU board and other optional boards,identify the trouble and
make an appropriate action. See 5.4.2 for LED display.
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8.9

ALARM 85 TO 87
(READER/PUNCHER
INTERFACE ALARM)

Causes

Countermeasures

(START)

|

Alarm 85?7

NO

Alarm 867

NO

YES
+
- Check baud rate
and other 1/O pa
rameters
YES - 1/O device is

faulty

s I/0 pa-
rameter cor-
rect?

NO

|
Setcorrectparameters

Is power of I/O
?

\
Turn on 1/O device

Is cable connec-
tion right?

Connect the cable

Alarm 87

!

- 1/0 device is faulty
- 1/O interface mod

ule is faulty

— 326 —

- /O deviceis faulty
- 1/O interface

module is faulty

(a) 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.

(c) I/O board is faulty.

(d) Cable between NC and I/O device is 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:I1SO)

Select ISO 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 param-
0 1 2 3
Function
Feed 0101#7 | 0111#7 | 0121#7 0131#7
Data input 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
JD5A | JD5B JD5C | JD6A

Numbers in the table indicate parameters and bit numbers.
Example) 101#7:bit7 of parameter 101.

Note
For data communications by RS-422, refer to parameters
134 and 135.
#7 #6 #5 #4 #3 #2 #1 #0

0101 | [ NFD | | | | Asl | | | sB2 |
0111
0121
0131

#7(NFD) 0: Feed is output before and after data in data output (FANUC PPR)
1. Feed is not output (standard).

#3(ASI) 0: Data input code is EIA or ISO (automatic recognition)
1: Data input code is ASCII.

#0(SB2) 0: No. of stop bits is 1.
1: No. of stop bits is 2.

0102 | Type of 1/O device
0112
0122
0132
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Value TYPE OF I/O 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
ADAPTOR)

3 FANUC PROGRAM FILE Mate,

FANUC FA CARD ADAPTOR

FANUC FLOPPY CASSETTE ADAPTOR,
FANUC SYSTEM P-MODEL H,

FANUC Handy File

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  Baud rate 10 ' 4800
0133 7 .+ 600 1+ 9600
8 1 1200 12 1 19200
9 2400
When bit#3 of parameter no. 0135=1 (RS-422 interface), the following
setting is also available.
Value 1 Baud rate
13 ' 38400
14 1 76800
15+ 86400
Check the following parameters also, when parameter no.0020 is 3.
#7 #6 #5 #4 #3 #2 #1 #0
|0134|| ‘ ‘ CLK ‘ NCD ‘ ‘ SYN ‘ PRY ‘ |
#5(CLK) 0: Internal clock is used for baud rate clock of RS—422 interface.
1: External clock is used for baud rate clock of RS—422 interface.
#4(NCD) 0: CD (signal quality detection) of RS—232C interface is checked.
1: CD (signal quality detection) of RS—232C interface is not checked.
#2(SYN) O : In protocol 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) O : 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: Always transmitted by 0.
1: 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.

#3(R42) 0
1
#2(PRA) 0: Communication protocol is protocol A
1
0
1

: Communication protocol is protocol B

#1(ETX) 0 : End code of protocol A or extended protocol A is CR of ASCII/ISO.

: End code of protocol A or extended protocol A is ETX of ASCII/ISO.

#0(ASC) 0: All the communication codes except for NC data is ISO code.
1: All the communication codes except for NC data is ASCII code.
(b) External 1/0O device or Host computer is in trouble

(i) Check whether the setting on communication of external 1/0O
device or host computer is the same as that of the CNC. (baud
rate, stop bits,etc.) If they are not the same, change the setting.

(i) When spare 1/O device presents, check whether it is possible to
realize communication using the spare 1/0 device.
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(c) Spindle module or communication control module is faulty

()  When parameter no.0020 is 0 or 1 or 2 (JD5A,JD5B of Main
CPU board) Replace the module since spindle module may be
faulty.

A16B-3200-0010 A16B-3200-0170

M

m @6 @e 2 @ @ O ®

© (@) (7) ®)

®) ©)
©) (19

A16B-3200-0110

>

16B—-2202-0860

M

m 5)(6)(7) @ @ @ 6 6

2) T) 4)
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A16B-3200-0160

2 @) 4 ©)6) (™)

(=]

(10)

[

(i)  When parameter no. 0020 is 3 (JD5C,JD6A of option 1 board)

Because communication control module (5) may be faulty,
replace the module.

(Option 1 board)

@

(5) Change communication control module
Specification : A20B-2900-0361
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(d) Cable between NC and I/O device is faulty.
Check the cable for disconnection or wrong connection.

Main CPU board

R232-1(JD5A)
Punch panel

R232-1(JD5B)

: Tape reader

Option 1 board
R232-1(JD5C)

I Host computer |

R232-1(JD6A)

1 Host computer |
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< Cable connection>

R232-1 (JD5A)

R232-2 (IDSB) Punch panel
RD  (01) : : (03)RD
oV (02) ! :

DR  (03) ; (06) DR
oV (04) —e
Cs (05) . ! (05)Cs
ov  (06) ' " e
co  (07) : : (08)CD
oV  (08) ' v
(09) ' 1
+24V (10) X '
sD (11) ; : (02) SD
oV  (12) 0 )
ER (13) \ X (20) ER
oV  (14) ; ;
RS (15) : 0 (04) RS
ov  (16) : . (07)SG
(€] ! '
(18) ' :
+24V (19) X X (25) +24V
(20) : : (01) FG
\« - Shield - - - |
G G Connector :DBM-25Ss
Connector : Half—pitch 20—pins

R232-3 (JD5C) Host computer
RD  (01) ; : (02) SD
oV (02) ! :

DR (039 . . (20)ER
oV (04) \ —e
cs (05) ! ! (04)RS
oV  (06) ) L
cD (07) : ! ' | | ©8)CcD
oV (08) ' »
(09) - 1
+24V (10) . '
SD (1) ! : (03)RD
oV (12) ] )
ER  (13) : . (06) DR
oV (14) . ;
RS (15) : T (05)CS
ov  (16) 0 . (07)SG
(17) ! :
(18) ' '
+24V (19) X ! (25) +24V
(20) X : (01)FG
'Ll‘_‘ Shield - - =

G

Connector : Half—pitch 20—pins

Connector D-SUB 25 pins
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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