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¢ No part of this manual may be reproduced in any form.
¢ All specifications and designs are subject to change without
notice.

The export of this product is subject to the authorization of the
government of the country from where the product is exported.

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

However, we cannot describe all the matters which must not be
done, or which cannot be done, because there are so many
possibilities.

Therefore, matters which are not especially described as possible
in this manual should be regarded as "impossible”.

This manual contains the program names or device names of
other companies, some of which are registered trademarks of
respective owners. However, these names are not followed by ®
or ™ in the main body.




PREFACE

PREFACE

The Operation and Maintenance Handbook is for persons who are familiar
with NC programs and operations. Itis used to refer to necessary informa-
tion quickly in operating or maintaining NC machine tools at a work site.

The Handbook only contains reference information. ltdoes notcontain other
types ofinformation, such as essential information or notes. Read the follow-

ing manuals first.

The Handbook assumes that the reader is familiar with the information in the

following manuals.

For safety precautions, be sure to read "SAFETY PRECAUTIONS,” which

follows the table of contents.
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PREFACE

The Operation and Maintenance Handbook provides information about the
following CNC units. The following symbols and system names are used in

the Handbook.
Model name Abbreviation
FANUC Series 16i-TB 16i-TB
FANUC Series 160i-TB 160i-TB Eg:gz ?Zr—path control) *1
FANUC Series 160is-TB 160is-TB
FANUC Series 16i-MB 16i-MB
FANUC Series 160i-MB 160i-MB m :g:zz ?Zr—path control) *1
FANUC Series 160is-MB 160is-MB
FANUC Series 18i-TB 18i-TB
FANUC Series 180i-TB 180i-TB Eg:gz ?Zr—path control) *1
FANUC Series 180is-TB 180is-TB
FANUC Series 18i-MB5S 18i-MB5
FANUC Series 180i-MB5 180i-MB5
FANUC Series 180is-MB5 180is-MB5
M series
FANUC Series 18i-MB 18i-MB
FANUC Series 180i-MB 180i-MB
FANUC Series 180is-MB 180is-MB
FANUC Series 21i-TB 21i-TB
FANUC Series 210i-TB 210i-TB T series
FANUC Series 210is-TB 210is-TB
FANUC Series 21i-MB 21i-MB
FANUC Series 210i-MB 210i-MB M series
FANUC Series 210is-MB 210is-MB

*1) In the case of two—path control is added.
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SAFETY PRECAUTIONS

SAFETY PRECAUTIONS

This section describes the safety precautions related to the use of CNC
units. It is essential that these precautions be observed by users to
ensure the safe operation of machines equipped with a CNC unit (all
descriptions in this section assume this configuration). Note that some
precautions are related only to specific functions, and thus may not be
applicable to certain CNC units.

Users must also observe the safety precautions related to the machine,
as described in the relevant manual supplied by the machine tool
builder. Before attempting to operate the machine or create a program
to control the operation of the machine, the operator must become fully
familiar with the contents of this manual and relevant manual supplied
by the machine tool builder.

CONTENTS
1. DEFINITION OF WARNING, CAUTION, AND NOTE ........ 2
2. GENERALWARNINGS ..., 3
3. WARNINGS RELATED TO PROGRAMMING .............. 5
4. WARNINGS RELATED TOHANDLING ................... 8
5. WARNINGS RELATED TO DAILY MAINTENANCE ......... 1
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SAFETY PRECAUTIONS

1. DEFINITION OF WARNING, CAUTION, AND NOTE

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

WARNING

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

CAUTION

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

NOTE

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

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

2. GENERAL WARNINGS

WARNING

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

2. Before operating the machine, thoroughly check the
entered data.
Operating the machine with incorrectly specified data
may result in the machine behaving unexpectedly,
possibly causing damage to the workpiece and/or
machine itself, or injury to the user.

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

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

5. The parameters for the CNC and PMC are factory—set.

Usually, there is not need to change them. When,
however, there is not alternative other than to change a
parameter, ensure that you fully understand the function
of the parameter before making any change.
Failure to set a parameter correctly may result in the
machine behaving unexpectedly, possibly causing
damage to the workpiece and/or machine itself, or injury
to the user.

s3



SAFETY PRECAUTIONS

WARNING

6. Immediately after switching on the power, do not touch

any of the keys on the MDI panel until the position display
or alarm screen appears on the CNC unit.
Some of the keys on the MDI panel are dedicated to
maintenance or other special operations. Pressing any
of these keys may place the CNC unit in other than its
normal state. Starting the machine in this state may
cause it to behave unexpectedly.

7. The this Handbook and other manuals supplied with a
CNC unit provide an overall description of the machine’s
functions, including any optional functions. Note that the
optional functions will vary from one machine model to
another. Therefore, some functions described in the
manuals may not actually be available for a particular
model. Check the specification of the machine ifin doubt.

8. Some functions may have been implemented at the
request of the machine—tool builder. When using such
functions, refer to the manual supplied by the
machine—tool builder for details of their use and any
related cautions.

NOTE

Programs, parameters, and macro variables are stored in
nonvolatilememory inthe CNC unit. Usually, they are retained
even if the power is turned off. Such data may be deleted
inadvertently, however, or it may prove necessary to delete all
data from nonvolatile memory as part of error recovery.

To guard against the occurrence of the above, and assure
quick restoration of deleted data, backup all vital data, and
keep the backup copy in a safe place.



SAFETY PRECAUTIONS

3. WARNINGS RELATED TO PROGRAMMING

This section covers the major safety precautions related to
programming. Before attempting to perform programming, read the
supplied operator's manual and programming manual carefully such
that you are fully familiar with their contents.

WARNING

1. Coordinate system setting

If a coordinate system is established incorrectly, the
machine may behave unexpectedly as a result of the
program issuing an otherwise valid move command.

Such an unexpected operation may damage the tool, the
machine itself, the workpiece, or cause injury to the user.

2. Positioning by nonlinear interpolation

When performing positioning by nonlinear interpolation
(positioning by nonlinear movement between the start
and end points), the tool path must be carefully confirmed
before performing programming.

Positioning involves rapid traverse. If the tool collides
with the workpiece, it may damage the tool, the machine
itself, the workpiece, or cause injury to the user.

3. Function involving arotation axis

When programming polar coordinate interpolation or
normal—direction (perpendicular) control, pay careful
attention to the speed of the rotation axis. Incorrect
programming may result in the rotation axis speed
becoming excessively high, such that centrifugal force
causes the chuck to lose its grip on the workpiece if the
latter is not mounted securely.

Such mishap is likely to damage the tool, the machine
itself, the workpiece, or cause injury to the user.

4. Inch/metric conversion

Switching between inch and metric inputs does not
convert the measurement units of data such as the
workpiece origin offset, parameter, and current position.
Before starting the machine, therefore, determine which
measurement units are being used. Attempting to
perform an operation with invalid data specified may
damage the tool, the machine itself, the workpiece, or
cause injury to the user.
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WARNING

10.

Constant surface speed control

When an axis subject to constant surface speed control
approaches the origin of the workpiece coordinate
system, the spindle speed may become excessively
high. Therefore, it is necessary to specify a maximum
allowable speed. Specifying the maximum allowable
speed incorrectly may damage the tool, the machine
itself, the workpiece, or cause injury to the user.

Stroke check

After switching on the power, perform a manual reference
position return as required. Stroke check is not possible
before manual reference position return is performed.
Note that when stroke check is disabled, an alarm is not
issued even if a stroke limit is exceeded, possibly
damaging the tool, the machine itself, the workpiece, or
causing injury to the user.

Tool post interference check

Atool post interference check is performed based on the
tool data specified during automatic operation. If the tool
specification does not match the tool actually being used,
the interference check cannot be made correctly,
possibly damaging the tool or the machine itself, or
causing injury to the user.

After switching on the power, or after selecting a tool post
manually, always start automatic operation and specify
the tool number of the tool to be used.

Absolute/incremental mode

If a program created with absolute values is run in
incremental mode, or vice versa, the machine may
behave unexpectedly.

Plane selection

If an incorrect plane is specified for circular interpolation,
helicalinterpolation, or a canned cycle, the machine may
behave unexpectedly. Refer to the descriptions of the
respective functions for details.

Torque limit skip

Before attempting a torque limit skip, apply the torque
limit. If a torque limit skip is specified without the torque
limit actually being applied, a move command will be
executed without performing a skip.
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WARNING

11.

12.

Programmable mirror image

Note that programmed operations vary considerably
when a programmable mirror image is enabled.

Compensation function

If a command based on the machine coordinate system
or a reference position return command is issued in
compensation function mode, compensation is
temporarily canceled, resulting in the unexpected
behavior of the machine.

Before issuing any of the above commands, therefore,
always cancel compensation function mode.

s7



SAFETY PRECAUTIONS

4. WARNINGS RELATED TO HANDLING

This section presents safety precautions related to the handling of
machine tools. Before attempting to operate your machine, read the
supplied operator’s manual and programming manual carefully, such
that you are fully familiar with their contents.

WARNING

1. Manual operation

When operating the machine manually, determine the
current position of the tool and workpiece, and ensure
that the movement axis, direction, and feedrate have
been specified correctly. Incorrect operation of the
machine may damage the tool, the machine itself, the
workpiece, or cause injury to the operator.

2. Manual reference position return

After switching on the power, perform manual reference
position return as required. If the machine is operated
withoutfirst performing manual reference position return,
itmay behave unexpectedly. Stroke checkis notpossible
before manual reference position return is performed.
An unexpected operation of the machine may damage
the tool, the machine itself, the workpiece, or cause injury
to the user.

3. Manual numeric command

When issuing a manual numeric command, determine
the current position of the tool and workpiece, and ensure
that the movement axis, direction, and command have
been specified correctly, and that the entered values are
valid.

Attempting to operate the machine with an invalid
command specified may damage the tool, the machine
itself, the workpiece, or cause injury to the operator.

4. Manual handle feed

In manual handle feed, rotating the handle with a large
scale factor, such as 100, applied causes the tool and
tableto move rapidly. Careless handling may damage the
tool, workpiece, and/or machine, or cause injury to the
user.

5. Disabled override

If override is disabled (according to the specification in a
macro variable) during threading, rigid tapping, or other
tapping, the speed cannot be predicted, possibly
damaging the tool, the machine itself, the workpiece, or
causing injury to the operator.
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WARNING

10.

11.

Origin/preset operation

Basically, never attempt an origin/preset operation when
the machine is operating under the control of a program.
Otherwise, the machine may behave unexpectedly,
possibly damaging the tool, the machine itself, the tool, or
causing injury to the user.

Workpiece coordinate system shift

Manualintervention, machine lock, or mirrorimaging may
shift the workpiece coordinate system. Beforeattempting
to operate the machine under the control of a program,
confirm the coordinate system carefully.

If the machine is operated under the control of a program
without making allowances for any shift in the workpiece
coordinate system, the machine may behave
unexpectedly, possibly damaging the tool, the machine
itself, the workpiece, or causing injury to the operator.

Software operator’s panel and menu switches

Using the software operator’s panel and menu switches,
in combination with the MDI panel, itis possible to specify
operations not supported by the machine operator’s
panel, such as mode change, override value change, and
jog feed commands.

Note, however, that if the MDI panel keys are operated
inadvertently, the machine may behave unexpectedly,
possibly damaging the tool, the machine itself, the
workpiece, or causing injury to the user.

Manual intervention

If manual intervention is performed during programmed
operation of the machine, the tool path may vary when the
machine is restarted. Before restarting the machine after
manualintervention, therefore, confirm the settings of the
manual absolute  switches, parameters, and
absolute/incremental command mode.

Feed hold, override, and single block

The feed hold, feedrate override, and single block
functions can be disabled using custom macro system
variable #3004. Be careful when operating the machine
in this case.

Dry run

Usually, a dry run is used to confirm the operation of the
machine. During a dry run, the machine operates at dry
run speed, which differs from the corresponding
programmed feedrate. Note that the dry run speed may
sometimes be higher than the programmed feed rate.
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WARNING

12.

13.

Cutter and tool nose radius compensation in MDI
mode

Pay careful attention to a tool path specified by a
command in MDI mode, because cutter or tool nose
radius compensation is not applied. When acommand is
entered from the MDI to interrupt in automatic operation
in cutter or tool nose radius compensation mode, pay
particular attention to the tool path when automatic
operation is subsequently resumed. Refer to the
descriptions of the corresponding functions for details.

Program editing

If the machine is stopped, after which the machining
programis edited (modification, insertion, or deletion), the
machine may behave unexpectedly if machining is
resumed under the control of that program. Basically, do
not modify, insert, or delete commands from a machining
program while it is in use.
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5. WARNINGS RELATED TO DAILY MAINTENANCE

WARNING

NOTE

1. Memory backup battery replacement

Only those personnel who have received approved
safety and maintenance training may perform this work.
When replacing the batteries, be careful not to touch the

high—voltage circuits (marked A and fitted with an
insulating cover).

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

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

If the battery voltage drops, a low battery voltage alarm is
displayed on the machine operator’s panel or screen.

When a low battery voltage alarm is displayed, replace the
batteries within a week. Otherwise, the contents of the CNC'’s
memory will be lost.

Refer to the maintenance section of the operator’s manual or
programming manual for details of the battery replacement
procedure.

s-11



SAFETY PRECAUTIONS

WARNING

2. Absolute pulse coder battery replacement

Only those personnel who have received approved
safety and maintenance training may perform this work.
When replacing the batteries, be careful not to touch the

high—voltage circuits (marked A and fitted with an
insulating cover).

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

See FANUC SERVO MOTOR oi series Maintenance
Manual (B—65285EN) or FANUC SERVO MOTOR o
series Maintenance Manual (B—65165E).

3. Fusereplacement

For some units, the chapter covering daily maintenance
in the operator’s manual or programming manual
describes the fuse replacement procedure.

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

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

When replacing a fuse with the cabinet open, be careful

not to touch the high—voltage circuits (marked A and

fitted with an insulating cover).
Touching an uncovered high—voltage circuit presents an
extremely dangerous electric shock hazard.
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1. SCREEN DISPLAY AND OPERATION

1.1 Display Unit and Key Layout
(1) LCD display unit

O‘ O
=

|

— [ 1T 10 10 1T ]mn
S5 & & & &5

Soft keys

Fig.1.1 (a) 7.27/8.4” LCD unit

Soft keys
Fig.1.1 (b) 9.57/10.4” LCD unit



1.1 Display Unit and Key Layout

o]

[}

Soft keys

Fig. 1.1 (c) 10.4” LCD unit with touch panel



1. SCREEN DISPLAY AND OPERATION

(2) MDI keyboard on panel of T series CNC

Address/numeric keys

Function keys

Shift key
Cancel (CAN) key

Input key

CUSTON
GrapHf| ALTER] | 1 Edit keys
‘Z‘ |—— Help key

Reset key

Cursor keys

Page change keys

Fig.1.1 (d) Stand—alone type small MDI unit (T series)

Reset key Address/numeric keys

Help key

Page change
keys

Shift key

Function keys

Cursor keys

Fig.1.1 (e) Stand-alone type standard MDI unit (T series)



1.1 Display Unit and Key Layout

(3) MDI keyboard on panel of M series CNC

Address/numeric keys

Function keys

Shift key
Cancel (CAN) key

Input key

ALTER | | INSERT | | DELETE
B HELP Help key

&555 Reset key

Edit keys

Cursor keys

Page change keys

Fig.1.1 (f) Stand-alone type small MDI unit (M series)

Reset key Address/numeric keys

Help key

Edit keys

Cancel (CAN) key

INPUT|  — Input key
CUSTON

Shift key
Function keys
Page change

keys

Cursor keys

Fig.1.1 (g) Stand—alone type standard MDI unit (M series)



1. SCREEN DISPLAY AND OPERATION

(4) MDI keyboard (61 fullkey)
Reset key Address keys

Shift key \E .

ALTER OFFSET
Help key - . - .SHIFT FROG| | e | 26T Function
keys
. . \E‘ HELP INSERT SYSTEM | | MESSAGE | | GRAPH D
|:‘ 'ﬁ e PAGE E

+

Numeric keys Edit key \ Cursor keys
Cancel (CAN) key Page change keys
Input key

Fig. 1.1 (h) 61 fullkey MDI unit



1.1 Display Unit and Key Layout

(5) Explanation of keyboard

No. Name Functions
1) Reset key Press this key to reset the CNC, to cancel an
alarm, etc.
) Help key Press this button to use the help function when
uncertain about the operation of an MDI key.
HELP i
. (Help function)
®3) Soft key The soft key has various functions, according to
the Applications. The soft key functions are
displayed at the bottom of the screen.
(4) | Address/numeric keys | Press these keys to input alphabetic, numeric,
and other characters.
(5) Shift key Some keys have two characters on their key-
top. Pressing the Shift key switches the char-
acters. Special character ” is displayed on the
screen when a character indicated at the bot-
tom right corner on the keytop can be entered.
(6) Input key When an address or a numeric key is pressed,
the data is input to the key input buffer, and it is
NPT displayed on the LCD screen. To copy the data
in the key input buffer to the offset register, etc.,
press the Input key.
This key is equivalent to the [INPUT] key of the
soft keys, and either can be pressed to produce
the same result.
@) Cancel (CAN) key Press this key to delete the last character or
symbol input to the key input buffer.
CAN
Example: When the key input buffer displays
N001X100Z and the Cancel key is
pressed, Z is canceled and
N001X100 is displayed.
8) Press these keys when editing the program.
. Insert
: Delete
) Press these keys to switch display screens for

each function.




1. SCREEN DISPLAY AND OPERATION

No. Name Functions

(10) | Cursor keys There are four different cursor move keys.
E| E E| : This key is used to move the cursor to
the right or in the forward direction.
The cursor is moved in short units in
the forward direction.

: This key is used to move the cursor to
the left or in the reverse direction.
The cursor is moved in short units in
the reverse direction.

: This key is used to move the cursor in
a downward or forward direction.
The cursor is moved in large units in
the forward direction.

: This key is used to move the cursor in
an upward or reverse direction.
The cursor is moved in large units in
the reverse direction.

-1 [ ) [

(11) | Page change keys Two kinds of page change keys are described

below.
ace . . . This key is used to changeover
Pace| | the page on the screen in the

reverse direction.

: This key is used to changeover
the page on the screen in the
forward direction.




1.2

1.2.

The

1.2 Display of Each Screen

Display of Each Screen
1 Overview

For each MDI function key, multiple screens are available.
Each screen can be displayed by selection operation using a soft key.

The continuous menu key E] changes the display of soft keys.
To display a desired screen, the continuous menu key E] may need

to be pressed several times.

Depending on the setting and optional function, some screens are not
displayed.

individual screens have their specific functions and operations.

For the screens for the basic functions, the operation method is described
in the sections starting with Section 1.3.

1.2.

2 Screensincludedin .

—

ACTUAL POSITION (ABSOLUTE)

ABs ] | REL ] [ AL ] [ HNDL ] [ (OPRT) | (E]

ACTUAL ACTUAL ACTUAL MANUAL
POSITION POSITION POSITION HANDLE

ABSOLUTE, RELATIVE) ALL; INTERRUPTION,

When [REL#] is
displayed, display
s switched be-
ween axes 1-5
and axes 6-8

When [ALL#] is
displayed, display
is switched be-
tween axes 1-5
and axes 6-8,

ACTUAL POSITION (ABSOLUTE)

[ wow 1( I I 1oy 1 &)

<

(PRM3111#5)




1. SCREEN DISPLAY AND OPERATION

1.2.3 Screensincluded in (MEM mode)

3 ¥

PROGRAM
" Displayed only when the 7.278.4" |
display unit is used
[__PRGRM ] [ CHECK J.[_CUR il NexT ) orrn 1B

[ABS] [REL]
g o

PROGRAM PROGRAM
K CK

PROGRAM

[ RSTR 110

11 I 11 orrn 1 JB>)

PROGRAM
[ 1 [ FLSDL ] | 11 orrn 1 (&)
v
[ PRGRM | [DIR] [ SCHDUL ]
A% <
PROGRAM
[ ][ HOST ][ CONECT ][ 1l (OPRT) ] @
< <
ETHERNET
HoSTALE | [commecTion
DIRECTORY CHANGE




1.2 Display of Each Screen

1.2.4 Screensincludedin (EDIT mode)

-

PROGRAM

(©PRT) ] =

S

[ PRGRM | [

PROGRAM .
| When PRM20 = 4]
[ 1 Vi caro 1l 11 o 1 &)
" Depending on the setiing of a con
! nected I/O device, this indication |
H ghanges‘i a&\d no indication may !
! be provide
[PRGRM] ['"BO*] | (PRM20, 102, 112, 122, etc.)
! [FLOPPY]
DIRECTORY | |
(MEMORY | |
CARD) | [DIR]
v
PROGRAM
[ ][ HOST ][ CONECT ][ 1l (OPRT) ]
ETHERNET | [ _ETHERNET
HOST FILE | | cONNECTION
DIRECTORY HOST
CHANGE
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1. SCREEN DISPLAY AND OPERATION

1.2.5 Screensincludedin

OFFSET/GEOMETRY

v

[ OFFSET]

[ SETING]

[ WORK ] [ 1

[ (OPRT) |

&

&

TOOL WORK
OFFSET SSECTREEE OORDINATE
SCREEN SCREEN

OFFSET/GEOMETRY

[ MACRO |

[ MENU] [ OFR ]

[ ] [ (OPRT) ]

&

Y Y

[

MACRO PATTERNDATA SOFTWARE
VARIABLE | | pHEVTHGH o | OPERATOR'S
SCREEN SCREEN PANEL

SCREEN

U

OFFSET/GEOMETRY

[ MODEM] [ PR-LEV] |

J ] [ (OPRT) ]




1.2 Display of Each Screen

1.2.6 Screensincludedin

PARAMETER
[ PARAM ][ DGNOS ] [ PMC ][ SYSTEM] [ (OPRT) ]
< v <
PARAMETER| | p|AGNOSIS| PMC
SETHNG [ SYSTEM ] [ SV—INF ][ SP-INF |
3CREEN SCREEN SCREEN
SYSTEM SERVO SPINDLE
CONFIGU - INFORMA- || INFORMA-
RATION TION TION
SCREEN SCREEN SCREEN v
[[ 1l PITCH ] [ SVPRM ][ SPPRM ][ (OPRT) ] ](E]
(PRM 3111#0) (PRM 3106#4)
[[ WDGNS ][ ALLIO ][ I 11 (OPRT) ] ]@
< V4 V4
WAVEFORM ALL IO OPERATION
DIAGNOSIS | | ScREEN HISTORY
SCREEN SCREEN
{(PRM 3112#0) |1 (PRM2044) Vaiidin the edit mode) | | (PRM 3106#4)
[t I 1L PaM 11 Ao 11 ©FRD 1)
< <
POWER MATE|
CNC
MANAGER
(PRM20 (4): Valid i the edit mode)
[ COLOR ][ MAINTE ][ M-INFO ][ 1l (OPRT) ]
< <
PERIODIC
LCD COLOR
SETTING N
SCREEN
SCREEN
11_(OPRD 1 |
l [ 11 ]l ETHPRM ][ ETHMNT ][ (OPRT) ] ](E]
< <
ETHERNET EMBEDDED
PARAMETER ETHERNET
SETTING MAINTENANCE|
SCREEN SCREEN v
[ RMTDGN ][ M-TUN ][ I I_orrn) 1 &)

REMOTE

MACHINING
DIAGNOSIS

PARAMETER
ADJUSTMENT
SCREEN

OPERATION
SCREEN

12



13

1. SCREEN DISPL

Y AND OPERATION

1.2.7 Screensincludedin

ALARM MESSAGE

[ ALARM ][ MSG ][ HSTRY ][ 11 (OPRT) ] (=)
ALARM OPERATOR ALARM
MESSAGE MESSAGE HISTORY
SCREEN SCREEN SCREEN

[[ 11 MSGHIS ][

1[ (OPRT) ] ]@
MESSAGE HISTORY
SCREEN

(PRM 3112#2)

I[ 10

1l NMHIS ][

1[ (OPRT) ] ]@

(PRM3103#2) |

][ ETHLOG ] [

11 (OPRT) ] IE]

[[ GUIDE 1[ MONIT ][ WGRPH ][ Il (OPRT) ] ]@
;ﬁggﬁh% ;ﬁggﬁk‘% TROUBLESHOOTING
GRAPHIC/PARAMETER
GUIDANCE MONITOR ey
SCREEN SCREEN

—



1.2 Display of Each Screen

1.2.8 Screensincludedin

\
HELP (INITIAL MENU)
[ALARM] [OPERAT] [ PARAM] [ 11 1
L 35 L

HELP HELP HELP
(ALARM (OPERATION | | (PARAME -
DETAIL) METHOD) TER TABLE)
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1. SCREEN DISPLAY AND OPERATION

1.3  Screen Operation Associated with

1.3.1 Displayingthe position using absolute coordinates
(a) Press soft key [ABS].

Program number

[ Sequence
v v number
/ACTUAL POSITION (RELATIVE) 01000 NOOOlh
PART COUNT 5 <« pRM6711
T RUN TIME OH15M CYCLE TIME  OH OM38S )

— ACT.F 3000 MM/M S 0 TO000 Time from
when the OP
signal is
turned off

MEM STRT MTN**¥ 09:06:35 o aashin

\[] [ REL|] [ ALL | [ HNDL] [ OPRT

\
PRM3105#0 (DPF)=1 Inches/min is used when PRM3105#2 (DPS)=1
values are input in inches.

—— Option
(displaying the number of parts and the operation time)

(b) Operation

SO T PRl ey

(c) Related parameters

PRM3115#0 (NDP) : 0: The current position is displayed for each
axis.

1: The current position is not displayed for each
axis.

PRM6700#0 (PCM) : The total number of machined parts and the
number of machined parts are incremented when
the following M codes are specified.

0: M02, M03, and the M codes specified with
PRM6710
1: The M codes specified with PRM6710
PRM6710: M code that counts the total number of machined parts
and the number of machined parts in the current
operation

PRM6711:  Number of machined parts

PRM6751:  Operation time (integrated time value during automatic

operation) [ms]

PRM6752:  Operation time (integrated time value during automatic

operation) [min]
NOTE Hours and minutes are displayed on the screen.

PRM6757:  Operation time (integrated value in one automatic

operation) [ms]

PRM6758:  Operation time (integrated value in one automatic

operation) [min]
NOTE Hours, minutes, and seconds are displayed on
the screen.

15



1.3 Screen Operation Associated with <POS>

1.3.2 Displayingthe position using relative coordinates

(a) Press soft key [REL].

/ACTUAL POSITION (RELATIVE) 01000 NOOOlh

X 123.456
Y 363.233
Z 0.000

PART COUNT 5
RUN TIME OH15M CYCLE TIME  OH OM38S
ACTF 3000 MM/M S 0 T0000
MEM STRT MTN*** 09:06:35

\[ aes ] [[EEM) [ AL ] [ HnDL] [OPRT]/

(b) Operation

Soft key [(OPRT)] W W [PRESET]

[ORIGIN] I [ALLEXE]

] Exec

[PTSPRE] [EXEC]
[RUNPRE] [EXEC]

1.3.3 Overalldisplay
(a) Press soft key [ALL].

Distance from an arbitrary position

/ACTUAL %OSITION 01000 NOOOlh

(RELATIVE) (ABSOLUTE) ,
X 246.912 X 123.456 < Coordnate
Y 913780 Y 456.890
fi bsoll
Z 1578.246 Z 789.123 g
(MACHINE) (DISTANCE TO GO) -
—> X 0.000 X 0000 <« | Remaining
Y  0.000 Y  0.000 distance to
y y move In
Z 0.000 Z 0.000 tomatic
operation
PART COUNT 5
RUNTIME OH15M  CYCLE TIME  OH OM38S
ACTF 3000 MM/M S 07T0000
MEM *tex xxt s 09:06:35
[ aes 1 [ re. ] [ M1 [ wwDL] [ OPRT ]/

Distance from the reference position

(b) Operation

Soft key [(OPRT)] W W [PRESET]

[ORIGIN] I [ALLEXE]

] Exec

[PTSPRE] [EXEC]
[RUNPRE] [EXEC]

16



1. SCREEN DISPLAY AND OPERATION

1.3.4 Display for handle interrupt

(a) Press soft key [HNDL].
The distance traveled due to a handle interrupt is displayed.

The displayed unit is switched between inch and
metric (by setting in G20 and G21)

/ HANDLElINTERRUPTION 00000 Nozooh
(INPUT UNIT) (OUTPUT UNIT) _ _
X 69.594 X 69.594 4773'213[}%“ in
Y 137.783 Y 137.783 !
fied b
Z —61.439 Z —61.439 RM10040”
(INM)
(RELATIVE) (DISTANCE TO GO) (mminch)
X 0.000 X 0.000
Y 0.000 Y 0.000
Z 0.000 Z 0.000
PART COUNT 5
RUNTIME OH15M  CYCLE TIME  OH OM38S
ACTF 3000 MM/M S 0 T0000
MEM *xkx %ix sxx 10:29:51

\[ aes 1 [ ReL ] [ aw 1 [[EHE [ orrT ]/

(b) Operation

SO T iera) ey

(c) Related signals

DGN
#7 #6 #5 #4 #3 #2 #1 #0
‘ G041 ‘ ‘ HS2ID ‘ HSZIC‘ HS2IB ‘ HSZIA‘ HSlID‘ HS1IC ‘ HSlIB‘ HS1IA ‘
DGN
#7 #6 #5 #4 #3 #2 #1 #0
‘ G042 ‘ ‘ ‘ ‘ ‘ ‘ HS3ID‘ HS3IC ‘ HS3IB‘ HS3IA ‘

NOTE HS3In <G042#3-#0> is effective only in the M series.

17



1.3 Screen Operation Associated with <POS>

1.3.5 Operatingmonitor

1
Load meter of the servo axis and the serial spindle and the speedometer can -
be displayed.

(a) Setaparameter to display operating monitor. (PRM3115#5=1)
Press continuous menu key E] , then soft key [MONI] is displayed.

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

4 I

OPERATING MONITOR 00001 N00001
(LOAD METER)

x i - * - 80% s1: I 201%
(20 S R 173 (SPEED METER RPM)

Z: x  xx % 0% s1: I + * * 1500

PART COUNT 5
RUN TIME  OH15M CYCLE TIME OH 0M38S
ACT.F 3000 MM/M s 0 T 0000
MEM STRT MTN *+ 09:06:35
[ ABS ] [ REL ] [ ALL ] [ HNDL ] [ OPRT ]

_J

(b) Caution

1 The bar graph for the load meter shows load up to 200%.

2 The bar graph for the speedometer shows the ratio of the current
spindle speed to the maximum spindle speed (100%). Although the
speedometer normally indicates the speed of the spindle motor, it can
also be used to indicate the speed of the spindle by setting PRM3111#6
(OPS) to 1.

3 The servo axes for their load meters are displayed are set to
PRM3151-3153. If PRM3151-3153 are all zero, the load meter of the
basic axes are displayed.

4 Forcolordisplay unit, the bar of the load meter that exceed 100% shows
purple color.

18



1. SCREEN DISPLAY AND OPERATION

(c) Related parameters
#7 #6 #5 #4 #3 #2 #1 #0
[m] [ forsfom| [ [ [ [ |

[Data type] Bit
OPM Operating monitor display is:
0: Disabled
1: Enabled
OPS The speedometer on the operating monitor screen displays:
0: Spindle motor speed
1: Spindlespeed

‘ 3151 ‘ ‘Axis number for which the first servo motor load meter is displayed‘
‘ 3152 ‘ ‘ Axis number for which the second servo motor load meter is displayed‘
‘ 3153 ‘ }Axis number for which the third servo motor load meter is displayed‘
‘ 3154 ‘ ‘ Axis number for which the fourth servo motor load meter is displayed ‘
‘ 3155 ‘ ‘ Axis number for which the fifth servo motor load meter is displayed ‘
‘ 3156 ‘ ‘ Axis number for which the sixth servo motor load meter is displayed ‘
‘ 3157 ‘ ‘Axis number for which the seventh servo motor load meter is displayed‘
‘ 3158 ‘ ‘ Axis number for which the eighth servo motor load meter is displayed ‘

[Data type] Byte

[Valid data range] 0, 1, ... number of controlled axes
These parameters specify the numbers of the
axes for which load meters for servo motors are
to be displayed. Up to eightload meters can be
displayed. Set 0 for those axes for which no
load meter is to be displayed.
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1.4 Screen Operation Associated wiith <PROG>

(in Memory Mode)

1.4  Screen Operation Associated with

(in Memory Mode)

1.4.1 Program contents screen
(a) Press soft key [PRGRM].

/PROGRAM 02000 N0013m

02000 ;
N100 G92 X0 YO0 Z70. ;
N110 G91 GOO Y-70. ;
N120 Z-70. ;
N140 G41 G03 X-17.5 Y17.5 R17.5 ;
N150 GO1 X-25. ;
N160 GO2 X27.5 Y27.5 R27.5 ;
N170 GO1 X20. ;
N180 GO2 X45. Y45. R45. ;

> s 0 T0000
MEM STRT *** 16:05:59

\] [CHECK ] [CURRNT] [ NEXT ] [(OPRT) ]J

1.4.2 Program checking screen

(a) Press soft key [CHECK].
This operation is unnecessary for the 9.5%/10.4" display unit.

/PROGRAM CHECK 02000 N0013m
00010 ;
G92 G90 X100. Y200. Z50. ; | Contents of the program.
G00 X0 Y0 Z0;

G01 Z250. F1000 ;

(ABSOLUTE) (DISTTOGO) GO0 G94 G80
X 0.000 X 0000 G17 G21 G98
% 0.000 Y 0000 G90 G40 G50 <«— Mgda' !
z 0.000 Z 0000 G22 G49 G67 information

B
H M
T D
F s
>
MDI % wex 16:05:59

\[ res 1 IEEED 11 ] [(OPRmJ

Absolute or relative coordinates can be switched by soft key

20



1. SCREEN DISPLAY AND OPERATION

1.4.3 Screendisplaying the contents of the program currently
running

(a) Press soft key [CURRNT].
This operation is unnecessary for the 9.5%/10.4" display unit.

/PROGRAM 02000 N0013h

(CURRNT) (MODAL)
G01 X 17.500 G67 G01 F 2000
G17 F 2000 G54 G17
G41 H 2 G64 Go1
G80 T G69 G22
G15 G94 Modal
Block data being processed G40.1 G21 H2D information
Do s gt G2 Gl
corresponds to
commgnd. G49 T
Data without a decimal point G80
corresponds to the incre- G98 S
mental command. G50
> S 0 T0000
MEM STRT *** 16:05:59

\[PRGRM] [ CHECK ] [ NEXT ] [(OPRT)]/

1.4.4 Screendisplaying the current and next blocks
(a) Press soft key [NEXT].

/PROGRAM 02000 N0013h

(CURRNT) (NEXT)
G01 X 17.500 G39 | -17.500
G17 F 2000 G42
G41 H 2
G80 T
Note) Contents of the program
Data with a decimal point corresponds read into the buffer.
to the absolute command. Data without Nothing is displayed for
a decimal point corresponds to the in- single block operation.
cremental command.
> s 0 T0000
MEM STRT *** 16:05:59

\[PRGRM] fcreck ] eurrnT]  (INERE1 [oPRD) ]/
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1.4 Screen Operation Associated wiith <PROG>

(in Memory Mode)

1.4.5 Program restart screen

(1) Press soft key [RSTR].

/PROGRAM RESTART 00002 NOlOOh
DESTINATION M F*k K kk kK KKK Kk
X 57.096 Kkk KAk KKk KKK KKK
Y 56.877 kokk kkk Kk ok Kk k kKK
Z 56.943 kokk kkk Kk ok Kk k kKK
Kkk Kk k KKk KKK KKK List of mis-
kok ok kok ok ok ok ok kok ok ok ok ok cellaneous
DISTANCE TO GO ;L:jrlec‘::gerl;
1 X 1.459
2 Y 10.309 T xx xx before restart
32Z 7320 S kExx
S 0 T0000
10 | Blinks during
MEM ¥k xoxk xokk 10:10:40 RSTR <— ‘sant.
\[1 [ ] [FLSDL] [ 1 [(OPRT) ]/
Axis sequence set in PRM7310 (Displays * when the preparation for restart

is not completed. Displays the axis sequence when searching the restarting
block is completed. Blinks when the preparation is completed.)

(2) Operation

The program restart function restarts machining from the block whose
sequence number is specified when a tool is damaged or when the
power is turned on.

(a) P type (when atool is damaged)

1 Pressthefeed hold button. Move the tool away from the workpiece
in the manual mode and replace it with a new one.
Change the tool compensation value, if necessary.

2 Setthe SRN signal to 1.
3 Display the program contents screen.

4 Press soft key [REWIND] to move the cursor to the top of the
program.

5 Enter followed by the sequence number of the program to be
restarted. Press soft key [P TYPE] to search for the sequence
number.

6  The program restart screen is displayed. The position at which
machining is restarted and the specified M, S, T, and B codes are
shown on the screen.

7  Setthe SRN signal to 0.
8 Specify M, S, T, or B codes in the MDI mode, if necessary.

9 Return to the automatic operation mode and press the cycle start
button.

(b) Q type (When machining is restarted after being stopped for some
reason)

Used when machining is restarted after the power is turned off, the
emergency stop button is pressed, or the operation is stopped to
change the coordinate system.

1 Returnthe machine to the reference position, if necessary, after the
power is turned on.

2 Move the machine to the restart point in the manual mode and set
the restarting data and coordinate system.

3 Ensure that the offset value is correct.
4  Setthe SRN signal to 1.
22



1. SCREEN DISPLAY AND OPERATION

10

Display the program contents screen.
Press soft key [REWIND] to move the cursor to the start of the
program.

Enter followed by the sequence number of the program to be

restarted. Press soft key [Q TYPE] to search for the sequence
number.

The program restart screen is displayed. The position at which
machining is restarted and the specified M, S, T, and B codes are
shown in the screen.

Set the SRN signal to 0.
Specify M, S, T, or B codes in the MDI mode, if necessary.

Return to the automatic operation mode and press the cycle start
button.

(3) Operation
Soft key [[OPRT)] —— [BG-EDT] — See the Subsec. 1.5.1

- @ [ Program number | [0 SRH]
— [N]] [ Sequence number | o.sri)

|- [REWIND]

- [N]] [Sequence number | (o Tvpe
L [N] [Seavene number | o Tvey

(4) Related parameter
PRM7310: The sequence of the axes along which the machine

moves to the restart point after the program is
restarted

(5) Related signal
SRN<GO006#0>: Program restart

23



1.5 Screen Operation Associated with <PROG>

(in Edit Mode)

1.5 Screen Operation Associated with

(in Edit Mode)
1.5.1 Editing the program
(1) Program editing screen (Press soft key [PRGRM].)

/PROGRAM 02000 N0013h

02000 ;
N100 G92 X0 YO0 Z70. ;
N110 G91 GOO Y-70. ;
N120 Z-70. ;
N140 G41 G03 X-17.5 Y17.5 R17.5 ;
N150 GO1 X-25. ;
N160 GO2 X27.5 Y27.5 R27.5 ;
N170 GO1 X20. ;
N180 GO2 X45. Y45. R45. ;

> S 0 T0O000
MEM STRT *** 16:05:59

\] [CHECK ] [CURRNT] [ NEXT ] [(OPRT) ]/

(2) Operation
® Foreground editing screen

Soft key [(OPRT)] —— [BG-EDT]
(The background editing screen is displayed.)

— @ Program number [O SRH]
— | Address or word [SRH}]
— | Address or word [SRH1]

|— [REWIND]

=

| [FSRH] — [CAN]

execy

| [READ] [MERGE]

(The cursor moves to the end of the
program.)
[EXEC]

[STOP]
[CAN]

O] fExec]

24



1. SCREEN DISPLAY AND OPERATION

L [PUNCH] [STOP]
—{ [CAN]
© [Exec)
Note) To specify all the programs, enter
—9999.
| [DELETE] [CAN]
L fexecy
L [EX-EDT] —— [COPY]
[CRSR~]
[~CRSR]
[~BTTM]
[ALL]
P
oss
L [MOVE]
[CRSR~]
[~CRSR]
[~BTTM]
[ALL]
P
=
L [MERGE]
L [~'CRSR]
L [~BTTM]
P
L [CHANGE]

— | ADDRESS/WORD | [BEFORE]
— | ADDRESS/WORD | [AFTER]

 [SKIP]
L [EX-SGL]
L [EXEC]

25



1.5 Screen Operation Associated with <PROG>

(in Edit Mode)

® Background editing screen

Soft key [(OPRT)] [BG-END]
(Closes the background editing screen and re-
turns to the foreground screen.)

The rest is the same as for the foreground editing
screen.

(Supplement) The background editing screen is also displayed to
enable program editing when [BG—EDT] is pressed in the
memory mode.

(3) Operation of expanded editing function
(&) When copying or moving the program
[EX-EDT]

[
| Move the cursor to the start of the section to be copied|

NOTE
[MOVE] when moving

[CRSR~]

1
| Move the cursor to the end of the section to be copied | [~BTTM] [ALL]
~CRSR

£

| Input the program number and press

(b) When inserting another program in the program being edited

When inserting after
the end of the program

program is to be inserted

[~'CRSR] [~BTTM]
\
|

| Input the program number and press

(c) When replacing an address or word

|
| Move the cursor to the position to which the other |

| Word or address to be replaced |

[BEFORE]

| New word or address |

\ [Sl‘<i] H [EX—‘SGL]H [EX‘EC] \

26



1. SCREEN DISPLAY AND OPERATION

1.5.2 Displayingthe program list
(1) Press soft key [LIB].

/PROGRAM DIRECTORY 00001 Noomﬁ
PROGRAM (NUM.) MEMORY (CHAR.)
USED: 60 3321
FREE: 2 429 PR Mtﬁi?;%n
00240 (SHAFT XSF301 ) : ( ) condtion
00001 (MACRO-GCODE.MAIN) One—meter
00002 (MACRO-GCODE.SUBL) paper tape
00010 (TEST-PROGRAM.ARTHMETIC NO.1) contains
00020 (TEST-PROGRAM.F10-MACRO) about 400
00040 (TEST-PROGRAM.OFFSET) characters.
00050
00100 (INCH/MM CONVERT CHECK NO.1)
00200 (MACRO-MCODE.MAIN)
>,
EDIT *#x% wkx skk 16:05:59
\[PRGRM] 4 o= B 1 [ CAP ] [(OPRT) ]/
(2) Operation
Soft key [[OPRT)] —1— [BG-EDT] — See the Subsec. 1.5.1.
— @ Program number [O SRH]
|- [READ] [MERGE]
[STOP]
[CAN]
O] fExEC)
L [PUNCH] [STOP]

—E [CAN]
@ [EXEC]

(3) Related parameters

PRM3107#4 (SOR):  Programs are listed in the order of registration/
in the order of program number.
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1.5 Screen Operation Associated with <PROG>

(in Edit Mode)

1.5.3 Operation in the conversational programming menu

(1) Press soft key [C.A.P.].

PROGRAM 00010 Nooooh
STANDARD FORMAT

GEl G G G

X Y

z

H F

R M

s T

B [

J K

P Q

L
EDIT *##% %% %k 14:41:10

\[PRGRM] [ 1 evenv]  EER [(OPRT)]/

(2) Operation
[G.MENU]
! / PROGRAI 01234 Nooooh

GO0 : POSITIONING
GO01 : LINEAR IPL
G02 : CIRCULAR IPL. CW
G03 : CIRCULAR IPL. CCW
G04 : DWELL
G09 : EXACT STOP CHECK
G10 : OFFSET&TLC VALUE SETTING (0)
G17 : XY PLANE
G18 : ZX PLANE
G19 : YZPLANE

G20 : INCH

G21 : METRIC

>7

EDIT *#*#%% #%% *x* 14:26:15

\[PRGRM] [ 1 SEMN) (slock) | ]/
Number / PROGRAM 01234 Nooooh

GO0 : POSITIONING

[BLOCK]
G0 G G G
X 100, Y 50.0
z X,Y,2,)
H OFFSET NO. .
M ,
s ,
T ,
B ,
N ’
.
’
,
EDIT *#xx %kx woxx 14:32:57
[PRGRM] [ 1 evenv] (BRI [©oPRD ]

Numerical value ... (After all the data is entered) or

Return to G code menu

NOTE1 Pressing

or key displays the previous or subsequent block.

NOTE2 Pressing soft key [PRGRM] returns to the program contents screen.

NOTE3 Pressing the key deletes a block.
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1. SCREEN DISPLAY AND OPERATION

1.5.4 Transferringdata to and from the floppy disk
(1) Press soft key [FLOPPY].

/ DIRECTORY (FLOPPY) 00001 Nooooh
NO. FILE NAME (METER) VOL
0001 PARAMETER 58.5
0002 00001 19
0003 00002 19
0004 00010 13
0005 00040 13
0006 00050 19
0007 00100 19
0008 01000 19
0009 09500 16

EDIT »#ws wox e 11:53:04

\[ FSRH] [ READ ] [PUNCH] [DELETE] [ ]/

(2) Operation

(a) Soft key configuration

Soft key [(OPRT)] —1— [FSRH] __ [F SET]

~ [CAN]
L [EXEC]

- Reo e sem
: o 5EM

I [STOP]
~ [CAN]
L [EXEC]

~ ruen) P sen
: o sem

I [sTOP]
~ [CAN]
L [EXEC]

{— [DELETE] [F SET]
- F NAVE]

~ [CAN]
L [EXEC]

— [RENAME}L_— [F SET]
- " ave

~ [CAN]
L [EXEC]

(b) To list the files
[F SRH] [F SET] [CAN]
L exec
=

PAGE

(c) To read the program

[READ] [FSET] = Program number [O SET]

[CAN]
[EXEC]

29



1.5 Screen Operation Associated with <PROG>

(in Edit Mode)

(d) To output the program

[PUNCH]  File number [F SET] [0 SET]

Can be omitted when the  To specify all the [CAN]
program is added to the programs, enter [EXEC]
same file. “-9999” —

(e) To delete the program

[DELETE] _[ [F SET] T [CAN]

[EXEC]
FravE o
L [EXEC]

(f) Torename the program

[RENAME] [F SET] [F NAME]

[CAN]
[EXEC]
(3) Related parameters
Channel | 1/0=0 1/0=1 \ 1/10=2 \ 1/0=3 (remote buffer)
Common PRMO0100
Output PRM101 PRM111 PRM121 PRM131
format
Specifica- PRM102 PRM112 PRM122 PRM132
tion number
Transfer PRM103 PRM113 PRM123 PRM133
rate
Transfer Not defined PRM135#3 | PRM135#2
method (R42)=0 (R42)=1
Connector JD36A JD36B JD28A JD6A
‘ 0020 ‘ ‘ 10 channel selection
0: Channel 1 (JD36A on the motherboard)
1: Channel 1 (JD36A on the motherboard)
2: Channel 2 (JD36B on the motherboard)
3: Channel 3 (JD28A on the serial communication board)

#7 #6 #5 #4 #3 #2 #1 #0
o] o] | ] [es] | e

#0(SB2) 0: The number of stop bits is one.
1: The number of stop bits is two.
#3(ASI) 0: EIA or ISO code is used when data is input.
1: ASCIl code is used when data is input.
#7(NFD)0: The feed code is output when data is punched out.
1: The feed code is not output when data is punched out.
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1.

SCREEN DISPLAY AND OPERATION

‘ 0102 ‘ ‘ Specification number of the input/output device
0 RS-232-C (Control codes DC1 to DC4 are used.)
1 FANUC Bubble Cassette B1/B2
2 FANUC Floppy Cassette F1
3 PROGRAM FILE Mate

FANUC FA Card adapter
FANUC Floppy Cassette adapter, FSP-H
FANUC Handy File

4 RS-232C
(Control codes DC1 to DC4 are not used.)

5 Portable tape reader
6 FANUC PPR, FSP-G, FSP-H

‘ 0103 ‘ ‘ Baud rate (set transfer rate)

@)
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7. 600 9: 2400 11: 9600
8: 1200 10: 4800 12: 19200 [BPS]

Note

This screen is displayed when the floppy disk drive is specified as the
input/output device for the unit for which the optional function for
controlling the reader/puncher interface and floppy cassette directory
display is provided.



1.6 Screen Operation Associated with

<OFFSET SETTING>

1.6  Screen Operation Associated with

1.6.1 Displaying and setting the tool compensation values

(1) Press soft key [OFFSET].
For tool compensation memory C

/OFFSET 00001 NOOOON

NO. GEOM(H) WEAR(H) GEOM(D) WEAR(D)
001 0.000 0.000 0.000
002 ~1.000 0.000 0.000 0.000
003 0.000 0.000 0.000 0.000
004 20.000 0.000 0.000 0.000
005 0.000 0.000 0.000 0.000
006 0.000 0.000 0.000 0.000
007 0.000 0.000 0.000 0.000
008 0.000 0.000 0.000 0.000

ACTUAL POSITION (RELATIVE)
X 0.000 Y 0.000
z 0.000

>7

MDI **#% *kx wxk 16:05:59

\] [SETING] [WORK ] [ ] [(OPRT)]/

(2) Operation
(a) For tool length compensation (H code)

[OPRT] [NO.SRH]
- [me ] ey

- e
: meur
(b) For cutter compensation (D code)
[OPRT] [NO.SRH]
- e
: meur

(3) Related parameters

PRM3290#0 (WOE): Entering tool wear compensation values from
the MDI panel is allowed/inhibited.

PRM3290#1 (GOF):  Entering tool geometry compensation values from
the MDI panel is allowed/inhibited.

(4) Related signal

KEY1<G046#3>: Toolcompensation values and offset values fromthe
workpiece reference position can be input.
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1. SCREEN DISPLAY AND OPERATION

1.6.2 Displaying and setting the data
(1) Press soft key [SETING].

With and the cursor keys, screens (A to
displayed.
/ SETTING (HANDY) 00000 Nooooh
PARAMETER WRITE = [l (0 : DISABLE 1 : ENABLE) ~—
TV CHECK = 0(0:OFF 1:0ON) <—
PUNCH CODE = 1(0:EIA 1:1S0)
INPUT UNIT = 0(0:MM 1:INCH)<—
1/0 CHANNEL = 0 (0-3: CHANNEL NO.)
SEQUENCENC. = 0(0:OFF 1:ON) <—
TAPE FORMAT = 0(0:NOCNV 1:F15)
SEQUENCE STOP = 0 (PROGRAM NO.)
SEQUENCE STOP = 0 (SEQUENCE NO.) B
> S 0 T0000
MDI *¥xx ik xx 15:06:56
\[OFFSET] BRI (work] [ 1 [(OPRT) ]/
/SETTING (MIRROR IMAGE) 01234 Nooooh
MIRROR IMAGE X = [l (0 : OFF 1: ON)
MIRROR IMAGE Y = 0 (0: OFF 1:ON)
MIRROR IMAGE Z= 0 (0:OFF 1:0M)

>
MiDI Kkkk KA kK 14:47:57

\[OFFSET] BENg (work] [ 1 [(OPRT) ]/
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D can be

ALM 100
ALM 002

G20/G21

PRM3216

FS15 format

Mirror image
check signals
MMIx <F108>



Screen Operation Associated with

<OFFSET SETTING>

/ SETTING (TIMER) 00000 Nooooh -
PARTS TOTAL = 0 L PRM6712(1)
PARTS REQUIRED = 25 |- PRM6713
PARTSCOUNT = 10 | PRM6711
POWER ON = OH OM <——————1 PRM6750(*1)
OPERATING TIME = OH OM 0S <——— PRM6751,6752
CUTTINGTIME = OH OM 0S <———— PRM67536754
FREE PURPOSE = OH OM 0S <———— PRM67556756
CYCLE TIME = OH OM 0S < PRM6758,6759

DATE = BR/10/04
TIME = 16:18:01

>,

MEM ##xx sax sk 14:47:57

\[OFFSET] BENg (work] [ 1 [(OPRT) ]/

Not counted when the option for displaying the operation time an
the number of parts is not provided.

NOTE *1 Cannot be changed on this screen (but can be changed on the
parameter screen).)

(D (There are several pages of parameters for setting input.)

/ PARAMETER (SETTING) 00000 Nooooh
0000 SEQ INI__ISO__TVC
0001 FCV

o o o 0 ©0 0 0 O
0012 MIR
X 0 0 0 0 0 0 0 0
Y o 0o ©0 0 0 0 0 0
z o 0 0 0 O 0O 0 0
0020 1/0 CHANNEL 0
0022 0
>7
MDI *xx xxx e 15:43:11

\ [ 11 11 ] [(OPRT)]/

(2) Operation
The setting can be changed in the MDI mode or in the emergency stop

state.
Soft key [(OPRT)] [NO.SRH]
[ON:1]
[OFF:0]

e
e
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SCREEN DISPLAY AND OPERATION

1.6.3 Displaying and setting the offset values for the workpiece

coordinate system

(1) Press soft key [WORK].

/ WORK COORDINATES 00100 NOOOON

NO.  DATA NO.  DATA
00 N&0.000 02 X 152.580
(EXT) Z 0.000 (G55) Z 58284
01 X 100.000 03 X 300.000
(G54) Z  50.000 (G56) Z 200.000

>7

MEM *rsx ax wxk 16:24:18

\[OFFSET] tsetne]  ([EEAT | ] [(OPRT)]/

(2) Operation

Soft key [(OPRT)] [ Coordinate system number | [NO.SRH]

®
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MERSUR)
Compensation value [+INPUT]
Compensation value [INPUT]

Related parameters

PRM3290#3 (WZO): Entering shift values of the coordinate system
(T series) or offsets from the workpiece
reference position (M series) from the MDI panel
is allowed/inhibited.

PRM1220: External shift value of the workpiece coordinate system (T
series).
External offset from the workpiece reference position (M
series)

PRM1221: Offset from the workpiece reference position for G54
PRM1222: Offset from the workpiece reference position for G55
PRM1223: Offset from the workpiece reference position for G56
PRM1224: Offset from the workpiece reference position for G57
PRM1225: Offset from the workpiece reference position for G58
PRM1226: Offset from the workpiece reference position for G59



1.6 Screen Operation Associated with

<OFFSET SETTING>

1.6.4 Displaying and setting the custom macro variables

(1) Press soft key [MACRO].

/VARIABLE 00000 NOOOON

NO.  DATA NO. DATA
100 [OEGEE 108
101 10000.000 109
102 23000.000 110 ~22000.00
103 11
104 00120000 112
105 13
106 500000.00 114
107 115
ACTUAL POSITION (RELATIVE)
U 0.000 W 0.000
> S 0 T0000
MDI xs sox e 16:05:59

\[1 [MENU] [ OPR ] [ } Lerm] )

/ VAR. : 01234 NO00OO \ (+1)
NO. NAME DATA COMMENT
500
501 0.000
502 3.210
503
504
505
506
507
ACTUAL POSITION (RELATIVE)
X 0.000 Y 0.000
z 0.000
>7
MDI *xkx sk xex 15:50:13

\[MACRO] EEN [ orr ] g 1 [(OPRT) ]/

NOTE (*1) When the Pattern data input function is provided

(2) Operation

Soft key [(OPRT)] Variable number [NO.SRH]
mec)
Variable value [INPUT]

[INPUT] : Delete the input value

(3) Related parameter

PRM3290#2 (MCV):  Entering macro variables from the MDI panel is
allowed/inhibited.

(4) Related signal
KEY2<G046#4>: Data and macro variables can be input.
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1. SCREEN DISPLAY AND OPERATION

1.6.5 Displaying and setting the data for the software operator's
panel

(1) Press soft key [OPR].

With and the cursor keys, screens (A to (O can be

displayed.

®

/OPERATOR’S PANEL 00000 NOOOON

[MeBE @MDI  AUTO EDIT STEP JOG ZRN

sTEPmULTL.:  *1 B»10  *100

RAPID OVRD.: 100% 50% 25% WMFO

JOG FEED____1.0%
I

Hokkokkkok ko k ok Kk ok

FEED OVRD. . 140%

*kk

ACTUAL POSITION (ABSOLUTE)

X 0.000 VA 0.000
> S 0 T0000
MDI %% *x% xx* 16:05:59

\[MACRO] tvenu 1 (R o ] [(OPRT)]J

/ OPERATOR'S PANEL 00000 Noooom
BLOCK SKIP  : M OFF ON
SINGLE BLOCK :  OFF m ON
MACHINE LOCK : M OFF ON
PROTECTKEY : Ml PROTECT  RELEASE
FEEDHOLD  : M OFF
ACTUAL POSITION (ABSOLUTE)
X 0.000 z 0.000
S 07T0000
MDI *#x xe 16:05:59

\[MACRO] tvenu 1 (R o ] [(OPRT)]J
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1.6 Screen Operation Associated with

<OFFSET SETTING>

(© (Software operator’s panel general—purpose switch screen)

/ OPERATOR'S PANEL 01234 N1234A
I - = OFF ON

: W OFF ON

OFF ON
OFF ON
OFF ON
OFF ON
OFF ON
OFF ON

ACTUAL POSITION (ABSOLUTE)

X 0.000 Y 0.000
z 0.000 B 0.000
K/TD| kkkk  kkk  kkk 16:05:59

\[MAGRO] (venu | (R o I 1/

(2) Related signals
#7 #6 #5 #4 #3 #2 #1 #0

‘ F072 ‘ ‘ ouT? ‘ ouTé ‘ ouTs ‘ ouT4 ‘ ouT3 ‘ ouT2 ‘ ouT1 ‘ ouTo ‘
‘ FO73 ‘ ‘ ‘ ‘ ‘ ZRNO ‘ ‘ MD40 ‘ MDZO‘ MD10 ‘
‘ FO75 ‘ ‘ SPO ‘ KEYO ‘ DRNO ‘ MLKO‘ SBKO‘ BDTO ‘ ‘ ‘
‘ FO76 ‘ ‘ ‘ ‘ ROV20 ‘ ROV1O ‘ ‘ ‘ MPZO‘ MP10 ‘
‘ FO77 ‘ ‘ ‘ RTO ‘ ‘ ‘ HS1DO ‘ HS1CO ‘ HS1BO ‘ HS1AO ‘
‘ FO78 ‘ *FV70 | *FV6O | *FV50 | *FV40 ‘ *FV30 | *FV20 ‘ *FV10 | *FV0O ‘
‘ FO79 ‘ *JV70 | V6O | V50 | *JV40 | *JV30 | *JV20 | *IV10 *JVOO‘
‘ F080 ‘ *JV150 | *JV140 | *JV130 | *JV120 | *JV110 | *V100 | *JV9O | *Jv8O ‘
‘ Fo81 ‘ ‘ —J40 | +J40 ‘ —J30 | +J30 ‘ —-J20 | +J20 ‘ -J10 | +J10 ‘

(3) Cautions

e The function outputs the F signal according to screen operation. To
control the machine actually, the corresponding ladder needs to be
created.

o A feed operation (PRM7200#1, 7210-7217) along an axis with MDI

keys such as is enabled only when the software

operator’s panel is displayed. (Output to <F081> is performed.)
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1. SCREEN DISPLAY AND OPERATION

(4) Related parameters

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

‘7200‘ ‘ ‘ oP7 ‘ OP6 ‘ ops‘ 0P4‘ oP3 ‘ opz‘ oP1 ‘
Selects an operation that uses (displays) the software operator’s
panel.

#0(OP1) Mode selection
#1(OP2) Manual feed axis selection and manual rapid traverse
#2(OP3) Selectingthe axis and magnification for the manual pulse
generator
#3(OP4) Manual feedrate override and rapid traverse override
#4(OP5) Optionalblock skip, single block operation, machine lock,
and dry run
#5(0OP6) Program protection
#6(OP7) Feed hold
7201 | General-purpose switch
#0 JPC : For the name of a general—purpose switch
function on the software operator’s panel, the
use of full-size characters is not allowed (0)/
allowed (1)
7210 | Jog movement axis and its direction on
software operator’s panel 1
7211 | Jog movement axis and its direction on
software operator’s panel |
7212 | Jog movement axis and its direction on
software operator’s panel —
7213 | Jog movement axis and its direction on
software operator’s panel -~
7214 | Jog movement axis and its direction on
software operator’s panel s
7215 | Jog movement axis and its direction on
software operator’s panel 7
7216 | Jog movement axis and its direction on M series
software operator’s panel )
7217 | Jog movement axis and its direction on M series
software operator’s panel rr
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1.6 Screen Operation Associated with

<OFFSET SETTING>

7220
operator’s panel

Name of general—purpose switch on software

' PRM7220 - 7227:

| PRM7228 — 7235:

: PRM7236 —7243:
PRM7244 — 7251
PRM7252 — 7259:

PRM7260 - 7267:

, PRM7268 — 7275:

: PRM7276 —7283:

SIGNAL 1 Sets the
character code
SIGNAL 2 Sets the
character code
SIGNAL 3 Sets the
character code
SIGNAL 4 Sets the
character code
SIGNAL 5 Sets the
character code
SIGNAL 6 Sets the
character code
SIGNAL 7 Sets the
character code
SIGNAL 8 Sets the
character code

- r
7283 | Name of general—purpose switch on software

| operator’s panel

[ttt i
! :
1 Name of general—-purpose switch on software

! operator’s panel (extended)

PRM7292 —7299:
PRM7352 — 7359:
, PRM7360 - 7367:
3 PRM7368 — 7375:
3 PRM7376 —7383:
3 PRM7384 —7391:

' PRM7392 — 7399:

7399

Set character codes for
SIGNAL 9, shown above.
Set character codes for

SIGNAL 10, shown above.

Set character codes for

SIGNAL 11, shown above.

Set character codes for

SIGNAL 12, shown above.

Set character codes for

SIGNAL 13, shown above.

Set character codes for

SIGNAL 14, shown above.

Set character codes for

SIGNAL 15, shown above.

Set character codes for

SIGNAL 16, shown above.
S i L
| Name of general—-purpose switch on software

operator’s panel (extended) I I

|
| |
Lo o Lo a

To set “FANUC” as the name of general-purpose switch 1, set the
parameters as follows: PRM7220 = 70, PRM7221 = 65, PRM7212 = 78,
PRM7213 = 85, and PRM7214 = 67.
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1. SCREEN DISPLAY AND OPERATION

1.6.6 Charactercode list

Character | Code |Comment | Character | Code Comment
A 065 6 054
B 066 7 055
C 067 8 056
D 068 9 057
E 069 032 | Space
F 070 ! 033 | Exclamation
G 071 " 034 | Quotation marks
072 # 035 | Shape
| 073 $ 036 | Dollar mark
J 074 % 037 | Percent
K 075 & 038 | Ampersand
L 076 ’ 039 | Apostrophe
M 077 ( 040 | Left parenthesis
N 078 ) 041 | Right parenthesis
O 079 * 042 | Asterisk
P 080 + 043 | Positive sign
Q 081 s 044 | Comma
R 082 - 045 | Negative sign
S 083 046 | Period
T 084 / 047 | Slash
u 085 058 | Colon
\Y 086 ; 059 | Semicolon
w 087 < ogo | Left angle
X 088 = 061 | Equalsign
v 089 > 062 | Rightangle
z 090 ? 063 | Question mark
0 048 @ 064 %c;rr'rllmercial at
1 049 [ 091 | Left square
2 050 ¥ 092 | Yen mark
3 051 ] 093 | Right square
4 052 " 094
5 053 095 | Underline
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1.7 Screen Operation Associated with <SYSTEM>

1.7  Screen Operation Associated with

1.7.1 Displaying and setting the parameters

For details of the parameters, see Chapter 7.
(1) Press soft key [PARAM].

/ PARAMETER (SETTING) 00010 Nooooh
0000 SEQ INI__ISO__TVC
0001 FCV

o o o 0 0 0 0 0
0012 MIR
X 0 0 0 0 0 0 0 0
Y o 0o 0 0 0 0 0 0
z o 0 0 ©0 O 0O 0 0
0020 1/0 CHANNEL 0
0022 0
>7
MDI *x% wx wxx 15:43:11

\[] [DGNOS] [ PMC | [SYSTEM] [(OPRT)]/

(2) Entering values from the MDI panel
1 Enter the MDI mode or emergency stop state.
2 Set PARAMETER WRITE to 1 in the setting screen.

3 Alarm100 occurs. Pressthe and keys simultaneously

to temporarily stop the alarm.

4 Press soft key [(OPRT)] to display the operation menu including
the following:

a) Enter a parameter number and press [NO.SRH]:
Searches for the specified number.

(=

) Soft key [ON:1]: Sets the value at which the cursor is
positioned to 1. (Only for bit parameters)

c) Soft key [OFF:0]: Sets the value at which the cursor is
positioned to 0. (Only for bit parameters)

d) Softkey [+INPUT]: Adds the entered value to the value at
which the cursor is positioned.

e) Softkey [INPUT]: Sets the value at which the cursor is
positioned to theentered value.

f)  Softkey [READ]: Inputs parameters from the reader/
puncher interface or memory card.
For aread operation, set the EDIT mode or
the emergency stop state.

g) Softkey [PUNCH]: Outputs parameters to the reader/
puncher interface or memory card.
For a punch operation, set the EDIT
mode.

An input operation can be performed with the MDI key

as well.

5 Upon completion of parameter setting, reset PARAMETER
WRITE to 0 on the setting screen.
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1. SCREEN DISPLAY AND OPERATION

(3) Convenient methods for entering data
(a) To change data in units of bits

Pressing B or B changes the cursor to 1-bit size, which enables

setting in units of bits (only for bit parameters).

(b) Use to continuously set data starting from the cursor position.

(Examplel)

w(1)2)3) @)= )5 )=
@ @ @ @ M is entered,

| 0| 1234
0 - 4567
0 9999
0 0
(Example2)
v [1)[2)[3][4] (=] (=] (o] (] 9] [o][]
is entered,
0| 1234
0 - 0
0 9999
0 0
(c) Use |E| to enter the same data.
(Example)
- NEEEEEEEE-
1234
0 - 1234
0
0 0
(d) For bit parameters
(Example)
o DR EIRIE oo
oofgoooo 00011000
0000000 00011000
0000000 0001000
0000000 00000000
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1.7 Screen Operation Associated with <SYSTEM>

1.7.2 Displaying the internal state of the CNC (diagnostic screen)

See Chapter 13 for details of self-diagnosis.
(1) Press soft key[DGNOS].

/DIAGNOSTIC (GENERAL) 01234 NOOOON

000 WAITING FOR FIN SIGNAL

001 MOTION

002 DWELL

003 IN-POSITION CHECK

004 FEEDRATE OVERRIDE 0%

005 INTERLOCK/START-LOCK

006 SPINDLE SPEED ARRIVAL CHECK

coooooo

>
MDI %% 545 #x% 15:50:47

\[PARAM] B [ pvc 1 [sysTEM) [(OPRT)]/

(2) Operation

Soft key [(OPRT)] —— [NO.SRH]

1.7.3 Displayingthe system configuration

For details of the system configuration, see Chapter 18.
(1) Press soft key [SYSTEM].

With the page keys (

(A Slot configuration screen

), screens () to (O are displayed.

/SYSTEM CONFIG (SLOT) 01234 NOOOON )
Software series
for a module
l with CPU
SLOT MODULEID  SERIES VERSION Software
00 10D5 : 40 BOF1 0002 7¥;rsammnodule
01 OOCF : 66 B435 0001 with CPU

Software ID

Module ID

Slot number
> (80 to 8F are

MDI **%% dxk xkx 15:51:25 g:\ytl;ﬁjesicond-

\[PARAM] [DGNOS] [ PMC ] [ (OPRT) ]/
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1. SCREEN DISPLAY AND OPERATION

Software configuration screen

Kind of software
Software series

/SYSTEM CONFIG (SOFTWARE) 01234 N12345
v v PAGE:02
SYSTEM  BOFL 0001 < Software version
BASIC+OPTION-Al<—————————— software configuration
SERVO 9090 0001
PMC(SYS) 406A 0001
406B 0001
4099 0001
PMC(LAD) FS16 0001 Character written on
MACRO LIB BZG1 0001 <€ :
MACRO APL AAAA BBEB PMC tite screen
BOOT 60M3 0004 - Character written on
GRAPHIC-1 600W 001Z macto compiler or on
MEM *#x% xak wix 12:14:59

\[ PARMA] [DGNOS] [ PMC ] [SYSTEM] [ (OPRT) |
©

Module configuration screen
Displays the configuration of a module mounted on a printed circuit

board.
@
/ SYSTEM CONFIG ~ (MODULE) 01234 N12345 \
PAGE:03
SLOT 00 MOTHER BOARD<+——————— ()
AXIS CTRL CARD )
DISPLAY CTRL CARD : OE
CPU CARD ool
FROM DIMM .47
SRAM DIMM DB ©
DRAM DIMM . 86
PMC CPU ool
7 ()
MEM *#%x %k kx 12:14:59

\[ PARMA] [DGNOS] [ PMC ] [SYSTEM] [ (OPRT) ]/

Contents of display

(@) Slotnumber (The number is corresponding to PCB configuration
screen)

(b) Type of PCB mounted
(c) Name of card PCB or DIMM module
(d) Hardware ID of mounted card PCB or DIMM module

Pressing the PAGE key displays the system configuration

screen of other PCBs.

NOTE See the section on the configuration of the printed circuit boards in
the control unit for the correspondence between each module and
displayed item.
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1.7 Screen Operation Associated with <SYSTEM>

1.7.4 Displaying and setting the pitch error compensation values

(1) Press soft key [PITCH].

/PIT—ERROR SETTING 01234 NOOOON
NO. DATA NO. DATA NO. DATA
0000 1 0010 0 0020 0
0001 0 0011 1 0021 1
0002 0 0012 0 0022 0
0003 1 0013 -1 0023 1
0004 -1 0014 2 0024 3
0005 0 0015 0 0025 0
0006 1 0016 0 0026 -1
0007 0 0017 1 0027 0
0008 0 0018 0 0028 0
0009 1 0019 0 0029 0

>7
MDI ks ok wkx 15:55:24

Q T e JI 11 ] [(OPRmJ

(2) Operation

Sot ey (OPRT) oS

[ON:1]
[OFF:0]

L | Compensation value [+INPUT]
L | Compensation value [+INPUT]
(READ)

[EXEC] Note) EDIT mode
[CAN]
[EXEC] Note) EDIT mode

L [CAN]

L [READ]
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1.8  Screen Operation Associated with

1.8.1 Displayingthe alarm messages
(1) Press soft key [ALARM]

/ALARM MESSAGE 00000 NOOOO\

100 PARAMETER WRITE ENABLE
510 OVER TRAVEL :+1
521 OVER TRAVEL :-2

S 0 TO000
MDI *#**% *kk wkx 13:28:26

\[] [MSGHIS] [HISTRY] [ 11 ]/

(2) Related parameter

PRM3117#7 (NPA):  Switches (0)/does not switch (1) to the alarm
screen when an alarm occurs.

1.8.2 Displaying the operator messages
(1) Press soft key [MSGHIS].

MESSAGE HISTORY 01234 N1234h
97/04/01 17:25:00 PAGE : 1
NOQ, ****

MEM STRT MTN FIN ALM 17:25:00

\[ALARM] [HISTRY] [ 11 ]/
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1.8 Screen Operation Associated with <MESSAGE>

1.8.3 Displayingthe alarm history

(1) Press soft key [HISTRY].

/ALARM HISTORY 01234 N1234h

01/04/18 20:56:26
506 OVERTRAVEL : +X
01/04/18 19:58:11
000 TURN OFF POWER
01/04/18 19:52:45
000 TURN OFF POWER
01/04/18 19:48:43
300 APC ALARM  : X-AXIS ZERO RETURN REQUEST
01/04/18 18:10:10
507 OVERTRAVEL : +B

\[ALARM] ivschis]  ((QIEN | 1 [(OPRT) ]/

(2) Deleting the alarm history
Press soft key [(OPRT)] and then [CLEAR].

(3) Aboutalarms
®  When the PRM3112#3=0
1 Alarms generated by a custom macro

The alarms have numbers in the range of 3000 to 3999 and are
referred to as macro alarms in the message.

(Example) #3000=1(ERROR1)
—Found as 3001 macro alarm in the history
2 Alarms generated by a DISP or DISPB instruction in the PMC

The alarms have numbers in the range of 1000 to 1999 and are
referred to as external alarms in the message.

(Example) DISP instruction A000.0 1000 ERROR1
—Found as 1000 external alarm in the history
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1. SCREEN DISPLAY AND OPERATION

1.9 Help Function

1 Pressing in any screen displays the help screen (except in the

PMC screen).

/HELP (INITIAL MENU) 01234 NOOOON

Kkkkk EPR***
1. ALARM DETAIL

2. OPERATION METHOD
3. PARAMETER TABLE

S 0 T0000
MEM **%% %% *xx 00:00:00

\[ALARM] [OPERAT] [PARAM] [ 11 ]/

1.9.1 Alarmdetail screen

1 Pressing soft key [ALARM] while an alarm is generated displays the
help message for the alarm.

/HELP (ALARM DETAIL) 01234 NOOOON

NUMBER:094

M'SAGE:P TYPE NOT ALLOWED (COORD CHG)
FUNCTION:RESTART PROGRAM

ALARM:

WHEN COORDINATE SYSTEM SETTING IS
CONDUCTED AFTER HOLDING

AUTOMATIC OPERATION, P-TYPE (WHEN TOOL
IS DAMAGED) PROGRAM

RESTART CANNOT BE EXECUTED.

S 0 TO000
MEM **%% %% *xx 00:00:00

\[] [OPERAT] [PARAM ] [ 1 [(OPRT) ]/

2 Press soft key [(OPRT)], enter the alarm number, and then press soft
key [SELECT] to display the help message for the alarm corresponding
to the entered number.
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1.9 Help Function

1.9.2 Operationmethod screen

1 Pressing soft key [OPERAT] displays the operation help message.

/HELP (OPERATION METHOD) 01234 NOOOON

PROGRAM EDIT

SEARCH

RESET

. DATA INPUT WITH MDI

DATA INPUT WITH TAPE

OUTPUT

INPUT WITH FANUC CASSETTE
OUTPUT WITH FANUC CASSETTE
MEMORY CLEAR

CONOOAWNE

S 0 TO000
MEM **%% %% *xx 00:00:00

\[ALARM] S [PARAM] [ ] [(OPRT)]/

2 Press soft key [(OPRT)], enter the number of the item to be displayed,
and then press soft key [SELECT] to display the operation method.

Use and to select another page.

/ HELP (ALARM METHOD) 01234 Nooooh Current
<<1. PROGRAM EDIT >> U4 <1— pageltotal
*DELETE ALL PROGRAMS number of

MODE : EDIT pages
SCREEN : PROGRAM
OPR : (09999) - <DELETE>
*DELETE ONE PROGRAM
MODE : EDIT
SCREEN : PROGRAM
OPR : (O+PROGRAM NUMBER) — <DELETE>
>_ S 0 T0000
MEM *#xx ik sokx 00:00:00

\[ 10 11 11 ] [5ELECT]/

1.9.3 Parametercontents

Pressing soft key [PARAM] displays the parameter contents.

/ HELP (PARAMETER TABLE) 01234 Nooooh

14 <— Current
pageftotal
ber of
* SETTING (N0.0000-) pages
* READER/PUNCHER INTERFACE (N0.0100-)
* AXIS CONTROL/SETTING UNIT (N0.1000-)
* 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-)
S 0 T0000
MEM *#*x ik sokx 00:00:00

\[ALARM] foreraT)  (ENR | ] [(OPRT)]/
Use

and to select another page.
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2. OPERATION LIST

Abouttheindication in following tables

*  KEYSW: Memory protect signal KEY <G046...>
= Enables writing (KEY signal = 1).
x = Disables writing (KEY signal = 0).
(Some machines are provided with a key or switch that can
operate this signal.)

*  PWE =1: Sets PWE (Parameter Write Enable).
(To be set on the setting screen)
= Enables parameter rewriting (when PWE is set to 1).
x = Disables parameter rewriting (when PWE is set to 0).

*  [>] represents the continuous menu key at the right end. On the
screen, a + mark is indicated.

*  How many times you need to press [[>] depends on the configuration
and settings. So, when [[>] — [?] is indicated, press [[> ] repeatedly
until the [?] soft key appears. Depending on the configuration and
settings, the [?] soft key may not appear.

*  When “At power—up” is indicated for “Mode,” you need to turn on the
power while holding down a key indicated for operation.

*  Whenan input/output operation is performed using an I/O device (such
as an RS-232C /O device and memory card), parameter settings are
separately required. (See PRM20 and related parameters.)

Reset
. KEY | PWE Function ;

Function Ssw =1 Mode key Operation
Operating - [(OPRT)] [TIME: 0] >
time POS [EXEC]

Number of - [(OPRT)] [PART: 0] >
machined POS [EXEC]

parts

OT alarm At pow- -
SEE
Alarm 100 - - . .
while pressing

Registrationfrom MDI

. KEY | PWE Function ;

Function Ssw =1 Mode Key Operation
Parameter MDI or [PARAM] — Parameter No.
emer-

gency — [NO.SRH] — Data
stop — | T | or [INPUT] -
PWE =0
Offset - ! [OFFSET] — Offset No. —
OFFSET|
BETTING

[NO. SRH] — Offset value
- or [INPUT]

Setting MDI [SETTING] — Setting No. —
data ™9 | [NO. SRH]—Data—
or [INPUT]
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2. OPERATION LIST

. KEY | PWE Function ;
Function sw =1 Mode key Operation
PMC pa- MDI or [PMC] — [PMCPRM] —
rameter emer- SYeTE
(Counter, gency [COUNTR] or [DATA] —
data table) stop (PMC) | Data —
PMC pa- MDI or . [PMC] — [PMCPRM] —
rameter emer- SYSTEn
(timer, gency [TIMER] or [KEEPRL] —
keep stop (PMC) | Data —
relay)
Tool length JOG
measure- POS — [REL] (Relative
ment - coordinate system display)
BETTING
— [OFFSET] — Jog the tool
to measuring position —
Offset number — [NO.SRH]
— Axis — [INP.C]
Pitch error MDI or
Fhieh oy (=) - [PITcH] - com-
pensation gency pensation point number —
value sto
P [NO.SRH] — Data —
or [INPUT]
NOTE mark shows the corresponding key is “1”.
Input from I/O device
. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation
Parameter EDIT or [PARAM] — [(OPRT)] >
emer- svsTem
gency E] 5 [READ] — [EXEC]
stop
PMC . Emer- (PMC] > (=] - [/0] -
parameter gency
stop Move cursor to “DEVICE” —
(Supple-
ment) Set device with soft key.
When soft
key [/O] is (Choose from [M—CARD)]
”IUt diS' and [FDCAS], and so on.
playes
(PMC] When setting an FD cas-
N
[PARAM] sette, set a channel number
— [SET-
ING] - as well.) - Move cursor to
Move cur- “FUNCTION" — [READ] —
sor to “EN-
ABLE Move cursor to “FILE NO.”
PRO- — File number or @+file—
GRAM-
MER name — —> [EXEC]
FUNC-
TION" —
[YES]
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2. OPERATION LIST

. KEY | PWE Function ;
Function sw =1 Mode key Operation
Pitch error MDI or
Pen Moo (=]~ PrrcH -
pensation gency [(OPRT)] > @ -
value stop
[READ] — [EXEC]
Offset EDIT [OFFSET] - [(OPRT)] —»
™9 (=) - [READ] - [EXEC]
Custom EDIT Read by assigning a tempo-
macro rary program number —
variable Execute in MEM mode —
Delete program
Program EDIT
9 [(OPRT)] - E]—)
( Program number) —
[READ] — [EXEC]
NOTE mark shows the corresponding key is “1”.
Collation (Collation with dataread through an I/O device)
. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation
Memory X EDIT
OPRT, READ
collation [ n= E_) [ ]
— [EXEC]
OQutputto I/O device
. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation
Parameter EDIT [PARAM] — [(OPRT)] >
or svsTew|
emer- (=] IPUNCH] - [ALL]
gency — [NON=0]— [EXEC]
PMC EDIT
PMC] —» — [II0] >
parameter [ ] [E o]
Move cursor to “DEVICE” —
(Supple-
ment) Set device with soft key.
When soft
key [/O] is (Choose from [M—CARD)]
not dis- and [FDCAS], and so on.
played
When setting an FD cas-
[PMC] —
[PARAM] sette, set a channel number
— [SET-
ING] - as well.) - Move cursor to
Move cur- “FUNCTION" — [WRITE] —
sor to “EN- . .
ABLE Move cursor to “DATA KIND
PRO- — [PARAM] — Move cursor
GRAM-
MER to “FILE NO.” — File number
EILiDNN(E-—) or @+file—name — | ™euT |
[YES] [EXEC]
Pitch error MDI or
Pen Moo (=]~ PrrcH] -
pensation gency [(OPRT)] > @ -
value stop
[PUNCH] — [EXEC]
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2. OPERATION LIST

. KEY | PWE Function ;
Function sw =1 Mode key Operation
Offset EDIT [OFFSET] — [(OPRT)] —»
™ (=]~ [PUNCH]~ [EXEC]
Custom EDIT
o MACRO!
macro E] . U
variables [(OPRT)] - E] -
[PUNCH] — [EXEC]
All EDIT
OPRT,
programs [ - E]_)
[PUNCH] — -9999 —
[EXEC]
One EDIT
orogram [(OPRT] - (=]
[PUNCH] —
Program number — [EXEC]
Search
. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation
Program MEM-
number or EDIT — Program No. —
[O SRH]
Sequence MEM
number — Sequence No. —
[N SRH]
Address/ EDIT Word to be searched for —
word
[SRHT], [SRH i],lI' ,or
Address EDIT Address to be searched for
— [SRHT], [SRH 1], @ ,
or
Offset - [OFFSET] — Offset No. —
number [NO.SRH]
Diagnostic - [DGNOS] — Diagnosis No.
number — [NO.SRH]
Parameter - [PARAM] — Parameter No.
number — [NO.SRH]
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2. OPERATION LIST

Program editing

. KEY | PWE Function ;
Function sw =1 Mode Key Operation
Deletion EDIT
of all PROG — —9999 —

programs

Deletion EDIT

of one — Program No. —
program

Deletion of EDIT
multiple — Sequence No. —
blocks

(The blocks up to the one
with a specified sequence
number are deleted.)

Deletion of EDIT
one block EOB | —

Word EDIT Search for word to be
deletion
deleted — | oeere

Word EDIT Search for word to be
alteration changed— New data —
Word EDIT Search for word immediately
insertion before insertion location —

New data — | "7

NOTE mark shows the corresponding key is “1”.

I/0 to and from FANUC Cassette

Function KSE\E/\\/( P:WlE Mode Furkﬁ;non Operation

File head EDIT

search — FILE No. - @
— [F SRH] — [EXEC]

File EDIT

deletion — FILE No. — [E
— [DELETE] — [EXEC]

Program EDIT

registra- — FILE No. —» [E

fion — [READ] — [EXEC]

Output of EDIT

all P @ — -9999 — @

programs S [PUNCH] s [EXEC]
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2. OPERATION LIST

. KEY | PWE Function ;
Function sw =1 Mode key Operation
Output of EDIT
one — Program No. —
program (=) — IPUNCH
[EXEC]
Program X EDIT
collation File head search — @
Program No. — @ >
[READ] — [EXEC]
NOTE mark shows the corresponding key is “1”.
Play-back
. KEY | PWE Function ;
Function sw =1 Mode key Operation
NC data TJOG Move machine. —»
input THND PROG
P X||Y|o|Z
— NC data — | nsenr
MERE
NOTE mark shows the corresponding key is “1”.
Clear
. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation
Memory all At pow- -
clear er-up and
Only for sub side of two-
path control
can | and
Only for loader side
o] ana
Parame- At pow- -
ters/offset er-up

Only for main side of two-
path control

EY
m
o
m
jul
-

and

Only for sub side of two-
path control

reseT| and

]

Only for loader side

RESET| and 5
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2. OPERATION LIST

. KEY | PWE Function ;
Function sw =1 Mode key Operation
Program At pow- -
clear er-up o
Only for main side of two-
path control
Only for sub side of two-
path control
Only for loader side
Program - -
being and
edited at
power (The program being edited
failure is deleted.)
(PS101)
RAM for At pow-
PMC ladder er-up . and
storage
(Ladder pro-
grams are
cleared from
thy
fo,e gircn:iry Only for loader side
tion. The
previous
state is re- and
stored when
the power is
turned on
again.)
PMC At pow-
nonvolatile er-up and
memory
(PMC pa- Only for loader side
rameters
and so
forth are and
cleared.)
NOTE mark shows the corresponding key is “1”.
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2. OPERATION LIST

Manual operation

. KEY | PWE Function ;
Function Ssw =1 Mode key Operation
Manual JOG Turn on Reference position
reference return switch — [+X] [-X]
position [+Z] [-Z] or etc. — Refer-
return ence position return lamp lit.
Jog feed JOG [+X] [-X] [+Z] or [-Z] — Set
jog feedrate — (Rapid tra-
verse button, if required)
Incremen- INC (Move distance selection
tal feed switch) — [+X] [-X] [+Z] [-Z]
or etc. — (Rapid traverse
button, if required)
Manual HND (Axis selection switch) —
handle (Turn manual pulse genera-
feed tion) — (Handle magnifica-
tion selection)
Display
. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation
Program EDIT [LIB]
memory
used
Command MEM or Current command, Modal
MDI command
[CURRENT]
Current command, Next
command
[NEXT]
MDI command, Modal com-
mand
[MDI ]
Current program in memory
[PRGRM]
Current block and Current
position
[CHECK]
Current Position in workpiece coor-
position POS dinate
[ABS]
Position in relative coordi-
nate
[REL]
Overall coordinate
[ALL]
Alarm - [ALARM] when an alarm is
issued
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2. OPERATION LIST

. KEY | PWE Function ;

Function sw =1 Mode key Operation

Alarm [HISTRY]

history

System [SYSTEM]

configura-

tion

Servo in- [SYSTEM] — [SV-INF]

formation

Spindle in- [SYSTEM] — [SP-INF]

formation

Periodic

periodic isvsTem 5(=) -

nance [MAINTE]

screen

Mainte-

ainte- isvsTem o(=] -

formation [M-INFO]

screen

Power

Power issTem o(=] -

manager [PMM]

Screen B - Press and function ke

clear CAN y
simultaneously.
Press function key to redis-
play.

Switching

screen be- and

tween NC

and loader

NOTE mark shows the corresponding key is “1”.

Graphic function (T series)

. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation
Parameter [G.PRM]
setting
Tool path Selection of graphic screen:
GRAPH
[GRAPH]
Graphic start/end:
Automatic or manual
operation
Erasing graphic screen:
[OPRT]— [ERASE]
Magnification
[zOoOM]
NOTE1 mark shows the corresponding key is “1”.

NOTE2 Function key is
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2. OPERATION LIST

Graphic function (M series)

. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation

Pargmeter . [PARAM]

setting

Tool path Selection of graphic screen:
GRAPH

[GRAPH)]

Graphic start/end:

Automatic or manual opera-

tion
Data
setting of Press several times
dynamic — PATH GRAPHIC screen
path — [PARAM]— numeric key

graphic
-
Dynamic MEM
path Press several times

graphic — PATH GRAPHIC screen
- [EXEC] — [(OPRT)]—
[AUTO] or [START]

Temporary stop of graph

[STOP]
Execu- | Execution after
tion af- | temporary stop
ter tem-
porary | [START]
stop Execution from
program heading
after temporary
stop:
[REWIND] —
[START]
Partial en- .
largement Press several times
path —> PATH GRAPHIC screen

graphic
— [SCALE] — [(OPRT)] —

=M -

or — [EXEC]

Displaying

tool posi- Press several times

tion mark — PATH GRAPHIC screen
— [POSITION]

Displayin

soliz ying Press several times

graphic — PATH GRAPHIC screen

data

— Enter numerics —
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2. OPERATION LIST

Function KSE\E/\\/( P:WlE Mode Furkﬁ;lon Operation
Displaying
of blank Press | ™| several times
figure — PATH GRAPHIC screen
— [BLANK] = [(OPRT)] -
[ANEW] — [+ROT][-ROT]
F+TILT]=TILT]
Displaying MEM
, GRAPH .mw
s?:dhic Press several times
grap 5 PATH GRAPHIC screen
— [EXEC] - [(OPRT)]
[A.ST] or [F.ST]
Temporary stop of graph
[STOP]
Execu- | Execution after
tion af- | temporary stop
ter tem-
porary | [ASTIOr[FST]
stop Display of head
of part program
after temporary
stop
[REWIND] —
[A.ST] or [F.ST]
In the solid
graphic Press several times
\cljvrr:;/:etir:e — PATH GRAPHIC screen
direction of — [REVIEW] — [(OPRT)] >
displayin
< fha‘r’]ggd [ANEW] — [+ROT][-ROT]
and it [+TILT][-TILT]
draws
again.
Tri-plane
) " GRAPH GRAPH
Vllzwindls- Press several times
paying 5 PATH GRAPHIC screen
- (=) »BPN-
[(OPRT)] = [ 111 [-]
M
NOTE1 mark shows the corresponding key is “1”.

NOTE2 Function key is
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2. OPERATION LIST

Help function

. KEY | PWE Function ;

Function sw =1 Mode key Operation
Displaying

INITIAL

MENU

screen

Displaying . [ALARM] — Alarm No. —
ALARM

DETAIL [SELECT]

screen

Displaying . [OPERAT] — Item No. of op-
OPERA-

TION eration method — [SELECT]
METHOD

screen

Displaying [PARAM]

PARAME-

TER

TABLE

screen
Selfdiagnosis function

. KEY | PWE Function ;
Function Ssw =1 Mode Key Operation

Displaying [DGNOS]

DIAGNO- {

SIS screen 1. Page change keys

1 PAGE
2. Number of the diagno-
sis data — [NO.SRH]

Screen hard copy

. KEY | PWE Function ;
Function Ssw =1 Mode key Operation

Screen PRM 20=4, PRM 3301#7=1

hard co
el — Insert memory card —

Display screen whose hard

copy is to be produced —

key (5 seconds or

more)

Clock display stops. —
Screen hard copy opera-
tion is executed.
Clock display restarts. —
Screen hard copy opera-
tion stops.
Supplement: Copy opera-
tion can also be started with
the signal <G67#7>.
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2. OPERATION LIST

P-CODE LOADER

Function KSE\E/\\/( P:WlE Mode Furkﬁ;lon Operation

Starting P- At -

CODE power- CAN and

LOADER up

Boot

Function KSE\E/\\/( P:WlE Mode Furkﬁ;lon Operation

Displaying At - -

system power- @ and the soft key to its

monitor up left

screen

Reading Move cursor to

file from 1. SYSTEM DATA LOADING

memory on system monitor screen —

card [SELECT] — Move cursor to
file to be read —
[SELECT] — [YES]

Displaying Move cursor to

detail 2. SYSTEM DATA CHECK

screen for on system monitor screen

flash ROM — [SELECT] — Move cur-

file list sor to file of which to display
details — [SELECT]

Deleting Move cursor to

user file in 3. SYSTEM DATA DELETE

flash ROM on system monitor screen
— [SELECT] — Move cur-
sor to file to be deleted —»
[SELECT] — [YES]

Outputting Move cursor to

user file in 4. SYSTEM DATA SAVE on

flash ROM system monitor screen —

to memory [SELECT] — Move cursor to

card file to be output —
[SELECT] — [YES]

Batch out- Move cursor to

put of 5. SYSTEM DATA BACKUP

SRAM on system monitor screen

data to — [SELECT] — Move cur-

memory sor to 1. SRAM BACKUP or

card, 2. RESTORE SRAM —

Batch in- [SELECT] — [YES]

put of

SRAM

data from

memory

card

Deleting Move cursor to

file in 6. MEMORY CARD FILE on

memory system monitor screen —

card [SELECT] — Move cursor to
file to be deleted —
[SELECT] — [YES]
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2. OPERATION LIST

. KEY | PWE Function ;

Function Ssw =1 Mode Key Operation

Formatting Move cursor to

memory 7. MEMORY CARD FOR-

card MAT on system monitor
screen — [SELECT] —
[YES]

Exiting Move cursor to 9. END on

system system monitor screen —

monitor [SELECT] — [YES]

Reference
If no soft key is available as with a touch panel, use the numeric keys on the
MDI keypad to operate the BOOT/system monitor.

= OO O] R - 2-soft ke e

B -

O QG MEEE
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3. G CODE

3.1 G Code (T Series)

There are three G code systems : A,B, and C. Select a G code system using
PRM3401#6 (GSB) and #7 (GSC).

G code list (T series) (1/4)

G code )
Group Function
A B C
GO0 GO0 GO0 Positioning (Rapid traverse)
GO1 GO1 GO1 Linear interpolation (Cutting feed)
01 Circular interpolation CW or Helical in-

Go2 Go2 Go2 terpolation CW

Circular interpolation CCW or Helical

Go3 Go3 Go3 interpolation CCW

G04 G04 G04 Dwell
GO05 GO05 GO05 High—speed cycle cutting
GO7 GO7 GO7 Hypothetical axis interpolation

G07.1 G07.1 G07.1

(G107) | (G107) | (G107) 00 Cylindrical interpolation

G10 G10 G10 Programmable data input
G10.6 G10.6 G10.6 Tool retract & recover
G11 G11 G11 Programmable data input cancel

G12.1 G12.1 G12.1

©u2) | (G112) | ©12) Polar coordinate interpolation mode

21
G13.1 | G13.1 G13.1 Polar coordinate interpolation mode
(G113) | (G113) | (G113) cancel
c17 c17 c17 XpYp vplane Xp: X axis or .
selection parallel axis
G18 G18 G18 16 ZpXp plane Yp: Y axis or
selection parallel axis
G19 G19 G19 YpZp plane Zp: Z axis or .
selection parallel axis
G20 G20 G70 Input in inch
06
G21 G21 G71 Input in metric
G22 G22 G22 Stored stroke check function on
09
G23 G23 G23 Stored stroke check function off
G25 G25 G25 Spindle speed fluctuation detection off
08
G26 G26 G26 Spindle speed fluctuation detection on
G27 G27 G27 Reference position return check
G28 G28 G28 Return to reference position
&30 &30 &30 2nd, 3rd and 4th reference position re-
00 turn
G30.1 G30.1 G30.1 Floating reference position return

Skip function, multi—step skip function,

Gl Gl Gl torque limit skip
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3.1 G Code (T Series)

G code list (T series) (2/4)

G code )
Group Function
A B C
G32 G33 G33 Thread cutting
G34 G34 G34 Variable—lead thread cutting
G35 G35 G35 01 Circular thread cutting CW
Circular thread cutting CCW
Gs6 Gs6 Gs6 (When PRM3405#3 is set to 1.)
Automatic tool compensation X
Gs6 Gs6 Gs6 (When PRM3405#3 is set to 0.)
G37 G37 G37 Automatic tool compensation Z
G37.1 G37.1 G37.1 0o Automatic tool compensation X
G37.2 G37.2 G37.2 Automatic tool compensation Z
G39 G39 G39 Corner circular interpolation
G40 G40 G40 Tool nose radius compensation cancel
G4l G4l G4l 07 Tool nose radius compensation left
G42 G42 G42 Tool nose radius compensation right
G50 G2 G2 qurdlnate system setting or maximum
00 spindle speed setting
G50.3 G92.1 G92.1 Workpiece coordinate system preset
G50.2 G50.2 G50.2 f
Polygonal turning cancel
(G250) | (G250) | (G250) Vo 9
G51.2 G51.2 G51.2 20 Polygonal turnin
(G251) | (G251) | (G251) Ve 9
G52 G52 G52 Local coordinate system setting
00
G53 G53 G53 Machine coordinate system setting
G54 G54 G54 Workplece coordinate system 1 selec-
tion
G55 G55 G55 Workplece coordinate system 2 selec-
tion
G56 G56 G56 Workplece coordinate system 3 selec-
14 tion
G57 G57 G57 Workplece coordinate system 4 selec-
tion
c58 cs8 c58 Workplece coordinate system 5 selec-
tion
59 59 59 Workplece coordinate system 6 selec-
tion
G60 G60 G60 Single direction positioning
00
G65 G65 G65 Macro calling
G66 G66 G66 Macro modal call
12
G67 G67 G67 Macro modal call cancel
c68 c68 c68 04 Mirror image for double turrets ON or
balance cutting mode
Coordinate system rotation start or
G68.1 G68.1 G68.1 17 three—dimensional coordinate system

conversion mode on
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3. G CODE

G code list (T series) (3/4)

G code
Group Function
A B C
Mirror image for double turrets OFF or
G69 G69 G69 04 balance cut mode cancel
Coordinate system rotation cancel or
G69.1 G69.1 G69.1 17 three—dimensional coordinate system
conversion mode off
G70 G70 G72 Finishing cycle
G71 G71 G73 Stock removal in turning
G72 G72 G74 Stock removal in facing
G73 G73 G75 00 Pattern repeating
G74 G74 G76 End face peck drilling
G75 G75 G77 Outer diameter/internal diameter drilling
G76 G76 G78 Multiple threading cycle
e garg e
e e
01
ot g o
e ot o erer
G80 G80 G80 10 Canned cycle for drilling cancel
G80.4 G80.4 G80.4 Hobbing function synchronous cancel
G81.4 G81.4 G81.4 00 Hobbing function synchronous start
G83 G83 G83 Cycle for face drilling
G84 G84 G84 Cycle for face tapping
G86 G86 G86 Cycle for face boring
G87 G87 G87 10 Cycle for side drilling
G88 G88 G88 Cycle for side tapping
G89 G89 G89 Cycle for side boring
G90 &7 G20 g/uctg diameter/internal diameter cutting
G92 G78 G21 oL Thread cutting cycle
G94 G79 G24 Endface turning cycle
G96 G96 G96 Constant surface speed control
G97 G97 G97 0z Constant surface speed control cancel
G98 G94 G94 Per minute feed
G99 G95 G95 0 Per revolution feed
_ G90 G90 03 Absolute programming
- GI1 G90 Incremental programming
- G98 G98 Return to initial level
- G99 G99 u Return to R point level
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3.1 G Code (T Series)

G code list (T series) (4/4)

G code
Group Function

B axis control —

G100 G100 G100 . . .
Program registration completion

B axis control —

Glo1 Glo1 Glo1 First program registration start

B axis control —

G102 G102 G102 00 Second program registration start

B axis control —

G103 G103 G103 Third program registration start

B axis control —

G110 G110 G110 . . .
One motion operation programming

Explanation

1.

If the CNC enters the clear state (see PRM3402#6 (CLR)) when the
power is turned on or the CNC is reset, the modal G codes change as
follows.

(1) G codes marked with” in the above table are enabled.

(2) When the system is cleared due to power—on or reset, whichever
specified, either G20 or G21, remains effective.

(3) PRM3402#7 can be used to specify whether G22 or G23 is
selected upon power—on. Resetting the CNC to the clear state
does not affect the selection of G22 or G23.

(4) Setting PRM3402#0 (G01) determines which code, either GO0 or
GO01, is effective.

(5) When G code system is B or C, setting PRM3402#3 (G91)
determines which code, either G90 or G91, is effective.

G codes of group 00 except G10 and G11 are single—shot G codes.

ALM10 is displayed when a G code not listed in the G code list is
specified or a G code without a corresponding option is specified.

G codes of different groups can be specified in the same block.
If G codes of the same group are specified in the same block, the G code
specified last is valid.

If a G code of group 01 is specified in a canned cycle, the canned cycle
is canceled in the same way as when a G80 command is specified. G
codes of group 01 are not affected by G codes for specifying a canned
cycle.

When G code system A is used, absolute commands and incremental
commands are distinguished from each other not by G codes
(G90/G91) but by address words (X/U, Z/W, C/H, Y/V). When G code
system A is used for a drilling canned cycle, only the initial level is
provided at the return point.

G codes are displayed for each group number.
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3. G CODE

3.2 G Code (M Series)

G code list (M series) (1/4)

G code Group Function
GO0 Positioning
GO1 Linear interpolation
G02 Circular interpolation/Helical interpolation CW
G03 01 Circular interpolation/Helical interpolation CCW
G02.2, G03.2 Involute interpolation
G02.3, G03.3 Exponential interpolation
G02.4, G03.4 Three—dimensional circular interpolation
G04 Dwell, Exact stop
High—speed cycle machining, high—speed remote
GO5 buffejr.A/B, high—precision contour cpntrol, A! high—
precision contour control, Al nano high—precision con-
00 tour control, high—speed linear interpolation
G05.1 AI high—precision contour control, Al nano high—preci-
sion contour control, smooth interpolation
G05.4 High—speed HRV mode on/off
G06.2 01 NURBS interpolation
GOo7 Hypothetical axis interpolation
G07.1 (G107) Cylindrical interpolation
G08 Advanced preview control mode on/off
G09 00 Exact stop
G10 Programmable data input
G10.6 Tool retract & recover
G11 Programmable data input mode cancel
Gl2.1 Polar coordinate interpolation mode
G13.1 2 Polar coordinate interpolation mode cancel
r G15 17 Polar coordinates command cancel
G16 Polar coordinates command
G17 XpYp plane selection Xp: X axis or its parallel axis
G18 02 ZpXp plane selection | Yp: Y axis or its parallel axis
r G19 YpZp plane selection Zp: Z axis or its parallel axis
G20 Input in inch
G21 06 Input in metric
G22 04 Stored stroke check function on
G23 Stored stroke check function off
G25 19 Spindle speed fluctuation detection off
G26 Spindle speed fluctuation detection on
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3.2 G Code (M Series)

G code list (M series) (2/4)

G code Group Function
G27 Reference position return check
G28 Return to reference position
G29 Return from reference position
G30 2nd, 3rd and 4th reference position return
G30.1 00 Floating reference position return
G31 Skip function, Multi—step skip function
G31.8 EGB skip function
G31.9 Continuous high—speed skip function
G33 01 Thread cutting
G37 Automatic tool length measurment
G39 00 Corner circular interpolation
G40 Cutter compensation cancel/Three—dimentional tool
offset cancel
ca1 Cutter compensation left side/Three—dimentional tool
offset
Ga1.2 Three—dimgnsional gutter compensation (Tool side
07 compensation) left side
G413 Three—dimensional cutter compensation (Leading
edge offset)
G42 Cutter compensation right side
Ga2.2 Three—dimgnsiohal ct,!tter compensation (Tool side
compensation) right side
G40.1 (G150) Normal direction control cancel mode
G41.1 (G151) 18 Normal direction control left side on
G42.1 (G152) Normal direction control right side on
G43 Tool length compensation + direction
G44 08 Tool length compensation — direction
G45 Tool offset increase
G46 Tool offset decrease
G47 00 Tool offset double increase
G48 Tool offset double decrease
G49 08 Tool length compensation cancel
G50 " Scaling cancel
G51 Scaling
G50.1 2 Programmable mirror image cancel
G51.1 Programmable mirror image
G52 Local coordinate system setting
G53 00 Machine coordinate system selection
G54 14 Workpiece coordinate system 1 selection
G54.1 Additional workpiece coordinate system selection
G54.2 23 Rotary table dynamic fixture offset
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3. G CODE

G code list (M series) (3/4)

G code Group Function
G55 Workpiece coordinate system 2 selection
G56 Workpiece coordinate system 3 selection
G57 14 Workpiece coordinate system 4 selection
G58 Workpiece coordinate system 5 selection
G59 Workpiece coordinate system 6 selection
G60 00/01 | Single direction positioning
G61 Exact stop mode
G62 Automatic corner override
15
G63 Tapping mode
G64 Cutting mode
G65 00 Macro call
G66 Macro modal call
12
G67 Macro modal call cancel
c68 Coordinate rotation/Three—dimensional coordinate
conversion
16
Coordinate rotation cancel/Three—dimensional coordi-
G69 nate conversion cancel
G72.1 Rotation copy
00
G72.2 Parallel copy
G73 Peck drilling cycle
09
G74 Counter tapping cycle
G75 01 Plunge grinding cycle (for grinding machine)
G76 09 Fine boring cycle
Direct constant—dimension plunge grinding cycle
G77 S .
(for grinding machine)
Continuous—feed surface grinding cycle
G78 01 (for grinding machine)
Intermittent—feed surface grinding cycle
G79 S .
(for grinding machine)
G80 09 S;nned cycle cancel/external operation function can-
©80.5 24 Synchronguon cancelvof electronic gear box (EGB)
(for two—pair programming)
Drilling cycle, spot boring cycle, external operation
G8l function, hobbing machine function, simple electric
09 gear box
G81.1 Chopping function
G8L5 24 Synchronization start of electronic gear box (EGB) (for

two—pair programming)
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3.2 G Code (M Series)

G code list (M series) (4/4)

G code Group Function
G82 Drilling cycle or counter boring cycle
G83 Peck drilling cycle
G84 Tapping cycle
G85 Boring cycle
09

G86 Boring cycle

G87 Back boring cycle

G88 Boring cycle

G89 Boring cycle

G90 Absolute command
03

G911 Increment command

Setting for workpiece coordinate system or maximum

Go2 00 spindle speed

G92.1 Workpiece coordinate system preset

G94 Feed per minute
05

G95 Feed per rotation

G96 Constant surface speed control

13
G97 Constant surface speed control cancel

G98 10 Return to initial point in canned cycle

G99 Return to R point in canned cycle

G160 20 In—feed control function cancel (for grinding machine)

G161 In—feed control function (for grinding machine)

Explanation

1.

When the clear state (PRM3402#6 (CLR)) is set at power—up or reset,

the modal G codes are placed in the states described below.

(1) The modal G codes are placed in the states marked with J as
indicated in the above table.

(2) G20 and G21 remain unchanged when the clear state is set at
power—up or reset.

(3) Which status G22 or G23 at power on is set by PRM3402#7 (G23).
However, G22 and G23 remain unchanged when the clear state is
set at reset.

(4) The user can select GO0 or G01 by setting PRM3402#0 (G01).

(5) The user can select G90 or G91 by setting PRM3402#3 (G91).

(6) The user can select G17, G18, or G19 by setting PRM3402#1
(G18) and #2 (G19).

G codes other than G10 and G11 are one-shot G codes.

Whena G code not listed in the G code list is specified, or a G code that

has no corresponding option is specified, ALM10 is output.

Multiple G codes can be specified in the same block if each G code belongs

to a different group. If multiple G codes that belong to the same group are

specified in the same block, only the last G code specified is valid.

If a G code belonging to group 01 is specified in a canned cycle, the

canned cycle is cancelled. This means that the same state set by

specifying G80is set. Note thatthe G codes in group 01 are not affected
by a G code specifying a canned cycle.

G codes are indicated by group.

The group of G60 is switched according to the setting of the

PRM5431#0 (MDL). (When the MDL bit is set to 0, the 00 group is

selected. When the MDL bit is set to 1, the 01 group is selected.)
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4. PROGRAM FORMAT

Function Explanation
Positioning (G0O) ® TP
/ End point
Start point
Linear interpolation P
(GO1) End point
Start point
Circular interpolation
(G02, G03)
Start point

R G02
Center End point
X, Y)
. Go3
Start point
R J
Center

Helical interpolation
(G02, G03)

End point

Tool path
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4. PROGRAM FORMAT

Program format T series | Mseries
GOOIP_; O O
GO1IP _F_; O O

G02 R_ O O
G17 { } Xp_Yp_ { } F_;
G03 1.J_
G02 R_
G18 { } Xp_Zp_ { } F_;
G03 I_K
G02 R_
G19 { } Yp_Zp_ { } F_;
G03 J K

Synchronously with arc of XpYp plane @] @]

G02 1_J_
G17 { } Xp_Yp_ { } o_(BF_;
GO03 R_

Synchronously with arc of ZpXp plane

G02 I_K_
G18 { } Xp_Zp_ { } o_(BF_;
GO03 R_

Synchronously with arc of YpZp plane

G02 J_K_
G19 { } Yp_Zp_ { } o_(BF_;
GO03 R_

o,B: Anyone axis where circular interpolation is
not applied.
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4. PROGRAM FORMAT

Function Explanation

Involute interpolation Yp Yp
(G02.2, G03.2)

o
End point Start point
éR Ps
End point
Pe
» »
» Xp » Xp

Y Yp

End point
Start point Pe
Ps

Start point
Ps

P Xp =><p

Counterclockwise (G03.2)

Exponential X (Linear axis)
interpolation
(G02.3, G03.3)

A A (Rotary axis)
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4. PROGRAM FORMAT

Program format T series | Mseries

Involute interpolation on the X-Y plane O
G17 G022 X_Y_I_J R F_;

G17 G032 X_Y_I_ J R F_;
Involute interpolation on the Z-X plane
G18G02.2Z_X K_|_R_F_;

Involute interpolation on the Y-Z plane
G19G022Y_Z J K R F_;

X,Y,Z : Involute curve end coordinate

1,J, K : Center of the base circle for an involute
curve viewed from the start point

: Base circle radius
F : Cutting feedrate

Positive rotation @]
G023 X_Y_Z 1 JKRFQ_;
Negative rotation
G033 X_Y_Z 1 JKRFQ_;

X_; Specifies an end point with an absolute or incre-
mental value.

Y_; Specifies an end point with an absolute or incre-
mental value.

Z_; Specifies an end point with an absolute or incre-
mental value.

I_; Specifies angle | (from +1 to +89 deg in units of
0.001 deg).

J_; Specifies angle J (from +1 to +89 deg in units of
0.001 deg).

K_; Specifies the amount to divide the linear axis for
exponential interpolation (span value). Specify
a positive value. When no value is specified,
the value specified in PRM 5643 is used.

R_; Specifies constant R for exponential interpola-
tion.

F_; Specifies the initial feedrate.
Specified in the same way as an ordinary F
code. Specify a composite feedrate including a
feedrate on the rotary axis.

Q_; Specifies the feedrate at the end point.
The same unit used for F is used. The CNC in-
ternally performs interpolation between the initial
feedrate (F) and final feedrate(Q), depending on
the travel distance on the linear axis.
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4. PROGRAM FORMAT

Function

Explanation

Three—dimensional
interpolation
(G02.4, G03.4)

Three—dimensional circular interpolation is performed
by specifying the intermediate point and end point of
an arc.

X Intermediate point
(X1,Y1,21)
N
Y
z

Start point — End point
(X2,Y2,22)

Dwell (G04)

(Example)
G94 G04 P10;  Dwell by 10 seconds
G95 G04 X30;  Dwell by 30 revolutions

High-speed cycle
machining (G05)

(Example)

Cycle 1: connection 2, repetition 1

Cycle 2: connection 3, repetition 3

Cycle 3: connection 0, repetition 1
GO05P10001L2;

Cycleisexecutedas 1, 2,2, 2,3,1,2,2,2,3

High-speed remote
buffer A (G05)

Specify GO5 only in a block using normal NC com-
mand format. Then specify move data in the special
format shown below. When zero is specified as the
travel distance along all axes, normal NC command
format can be used again for subsequent command
specification.

High-speed remote
buffer B (G05)

High-speed remote buffer A uses binary data. On the
other hand, high-speed remote buffer B can directly
use NC language coded with equipment such as an
automatic programming unit to perform high-speed
machining.
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4. PROGRAM FORMAT

Program format T series | Mseries

G02.4Xx1 Yy1 Zz1 01 Bp1 ;First block (intermediate O
point of the arc)
Xx1 Yy1 Zz1 o1 Bp1 ;Second block (end point
of the arc)

o,f : Arbitrary axes other than the 3—dimen-
sional circular interpolation axis (up to two
axes)

G03.4 can be specified instead of G02.4.
There is no difference in operation.

G94 G0o4 ; Dwell by second

G95 G04 ; Dwell by revolution

GO05 P10 xxx LAAA; @] @]

XXX :  Start program number of called programs

AAA: Repetition time of machining cycle

® Binary input operation enabled : GO5; O @]

® Binary input operation disabled : The travel
distance along
all axes are set
to zero

® Data format for binary input operation

‘<— Byte —>

High byte
Data Low byte _Y
sequence High byte

Low byte

1st axis

[

2nd axis

High byte
Nth axis

Low byte
Check byte

All data must be specified in binary.

GO5P01; Start high-speed machining O
XY Z;

GO5P00; End high-speed machining
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4. PROGRAM FORMAT

Function

Explanation

High-precision contour
control

Al high—precision con-
tour control

Al nano high—precision
contour control

(GO05)

Some machining errors are due to the CNC. Such
errors include machining errors caused by accelera-
tion/deceleration after interpolation. To eliminate
these errors, the following functions are performed at
high speed by an RISC processor.

(1) Function for multiple-block look-ahead accelera-
tion/deceleration before interpolation. This func-
tion eliminates machining errors due to accelera-
tion/deceleration.

@

Automatic speed control function which enables
smooth acceleration/deceleration by considering
changes in the figure and speed and allowable
acceleration for the machine. This is performed
by reading multiple blocks in advance.

Smooth interpolation
(G05.1)

Either of two types of machining can be selected,
depending on the program command.

e For those portions where the accuracy of the fig-
ure is critical, such as at corners, machining is
performed exactly as specified by the program
command.

e For those portions having a large radius of curva-
ture where a smooth figure must be created,
points along the machining path are interpolated
with a smooth curve, calculated from the polygo-
nal lines specified with the program command
(smooth interpolation).

Smooth interpolation can be specified in high—speed
contour control, Al high—precision contour control, or
Al nano high—precision contour control mode.

Al contour control

Al nano contour control
Al advanced preview
control

(G05.1)

Among machining errors, errors caused by accelera-
tion/deceleration after interpolation are associated
with the CNC. The functions below are used to elimi-
nate these errors.

(1) Multiple-block look—ahead acceleration/decel-
eration function before interpolation that elimi-
nates machining errors caused by acceleration/
deceleration

@

Automatic speed control that, by reading multiple
blocks in advance, can realize smooth accelera-
tion/deceleration considering figures, speed
changes, and allowable machine acceleration/
deceleration

High—speed HRV mode
(G05.4)

By using a servo system that supports high—speed
HRYV, fast and high—precision high—speed HRV con-
trol can be exercised.
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4. PROGRAM FORMAT

Program format

T series

M series

G05P10000; Start mode
GO5P0; End mode

(Supplement)

The same format is used to specify the start and end
of Al contour control, Al nano contour control, and Al
advanced preview control.

O

G05.1 Q2X0Y0Z0; Starting of smooth interpolation
mode

G05.1 QO; Cancelation of smooth interpola-
tion mode

G05.1Q1; Start mode
G05.1Q0; End mode

(Supplement)

The same format is used to specify the start and end
of Al contour control, Al nano contour control, and Al
advanced preview control.

G05.4 Q1 ; Start mode
G05.4 Q0 ; End mode
(Supplement)

o Whether the servo system supports high—speed
HRV can be checked using DGN700#1 (HOK).

e For details of the high—speed HRV mode, refer to
the relevant servo system manual.
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4. PROGRAM FORMAT

Function

Explanation

NURBS interpolation
(G06.2)

A command can be sent to the CNC in the NURBS
curve representation format.

Hypothetical axis inter-
polation (G07)

Cylindrical interpolation
(G07.1)

Advanced preview con-
trol (G08)

With this function, the delay due to acceleration/de-
celeration and the delay in the servo system which
increase as the feedrate becomes higher can be sup-
pressed.

The tool can then follow specified values accurately
and errors in the machining profile can be reduced.

Exact stop (G09, G61)

Speed

‘ j Time

In—position check
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4. PROGRAM FORMAT

Program format T series | Mseries

GO05 P10000 ; O
G06.2[P] K_X_Y_Z [R][F]

K_X_Y_Z_[R];

K_X_Y_Z_[R];

K_X_Y_Z_[R];

K_X_Y_Z [R]

K

K_
GO1 ...
GO5 PO ;
G06.2 : Start NURBS interpolation mode
P : Rank of NURBS curve

X_Y_Z_: Control point

R_ : Weight
K_ : Knot
F :  Feedrate

NURBS interpolation can be specified in the high—
precision contour control/Al high—precision contour
control/Al nano high—precision contour control mode.

GO07 . 0; Hypothetical axis setting @] @]
GO07 o 1; Hypothetical axis cancel

Where, o is any one of the addresses of the con-
trolled axes.

G07.1Cr; O O
Cylindrical interpolation mode

C: Rotary axis name

r:  Radius of cylinder

G07.1CO;
Cylindrical interpolation mode cancel

G08 P1; Turn on advanced preview control mode. @] @]

G08 PO; Turn off advanced preview control mode.

GO9IP ; O
G61 ;
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4. PROGRAM FORMAT

Function

Explanation

Change of offset values
by program (G10)

The tool compensation amount can be set or
changed with the G10 command.

When G10 is used in absolute input (G90), the com-
pensation amount specified in the command be-
comes the new tool compensation amount. When
G10 is used in incremental input (G91), the com-
pensation amount specified in the command is added
to the amount currently set.

Programmable parame-
ter input (G10, G11)

By specifying G10, parameters and pitch error com-
pensation data can be set and modified.

(Caution)

Some parameters are not suitable for setting or modi-
fication, and an operation such as a reference posi-
tion return operation may be required after a setting
or modification.
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4. PROGRAM FORMAT

Program format T series | Mseries

G10P_X (U)_Y (V)_Z(W)_R (C)_Q_; @]

For geometry offset amount
P=10000+geometry offset number
For wear offset amount
P= wear offset number
R : Tool nose radius offset amount
Q : Imaginary tool nose number

G10L_PpRr; @]
p : Offset No.

r: Tool compensation amount
Format

(1) For tool compensation memory A
GI10L11IP_R_;

(2) For tool compensation memory B

G10L10P_R_; (Setting/changing the geometric

compensation amount)

G10L11P_R_; (Setting/changing the wear

compensation amount)
(3) For tool compensation memory C

G10 L10 P_R_; (Setting/changing the geometry
compensation amount for H
code)

G10 L11 P_R_; (Setting/changing the geometry
compensation amount for D
code)

G10 L12 P_R_; (Setting/changing the wear
compensation amount for H
code)

G10 L13 P_R_; (Setting/changing the wear
compensation amount for D
code)

G10L50; Parameter input mode on O O
N_R_; Parameter input (for a parameter of

non-axis type)

N_P_R_; Parameter input (for a parameter of axis

type)
|
G11; Parameter input mode cancel
N_: Parameter number (5—digit) or pitch error

compensation number +10000 (5—digit)

R_: Parameter setting (The decimal point must
not be specified.)

P_: Axis number (1 to 8)
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4. PROGRAM FORMAT

Function Explanation

Tool retract and recover ®: Position where the TOOL RETRACT switch is
(G10.6) turned on

@®: Programmed position

O: Position to which the tool is retracted by manu-
al operation

——» : Retraction path

~—~~» : Manual operation (retraction path)
— —> :Recovery path
» : Repositioning

0 2>0
| x
Y
Polar coordinate C’ (Hypothentical axis)

interpolation mode C axis
(612.1,G13.1) N
X axis

Polar coordinate
command mode
(G15, G16)

y :angle

XpYp plane selection
(G17)

ZpXp plane selection ‘ ’
(G18) X

YpZp plane selection G17
(G19)

Inch/metric conversion
(G20, G21)

Stored stroke check on XV, 2)
(G22)

Stored stroke check off
(G23) (1,3, K) X>l, Y>J, Z>K
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4. PROGRAM FORMAT

Program format T series | Mseries

G10.6IP _; O O

1P_: In incremental mode, retraction distance from the
position where the retract signal is turned on
In the absolute mode, retraction distance to an
absolute position

Gl12.1; O O
Polar coordinate interpolation mode
G13.1;

Polar coordinate interpolation mode cancel

G16; O

Polar coordinate command Xx Yy ;
X: radius, Y: angle (°)

G15;

Polar coordinate command cancel

G17; O O
G18;
G19;
G20; Inch input O O

G21; Metric input

G22X_Y_Z_1_J_K_ ; Stored stroke check on O O

G23; Stored stroke check off
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4. PROGRAM FORMAT

Function

Explanation

Spindle speed
fluctuation detection on
(G26)

Spindle speed
fluctuation detection off
(G25)

(Example)

(1) When an alarm is raised after a specified
spindle speed is reached

Spindle speed

A

r

Bt
= ,
_V

No
Check| check

Specified
speed

Actual speed

Check

Specification of Start of check Alarm

another speed

(2) When an alarm is raised before a specified
spindle speed is reached

Spindle speed

A

— —Fr N

—a :F d —4~  Specified

Fo—F i 2~ speed

r
p Actual speed
Check | No check Check
1 P> Time

Specification of Start of Alarm
another speed  check

Reference position
return check (G27)

o P
‘A:rence position

Start position

Reference position
return (G28)

2nd, 3rd, 4th reference
position return (G30)
Floating reference
position return (G30.1)

Reference poisition (G28)
™ e

Intermediate position

.
2nd reference

position (G30) Start position

Return to reference
position return start
position (G29)

Reference position

S

Intermediate position
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4. PROGRAM FORMAT

Program format T series | Mseries

G26PpQgRr ; spindle fluctuation detection on O O

G25 ; Spindle fluctuation detection off

p:  Time (in ms) from the issue of a new spindle
rotation command (S command) to the start of
checking whether the actual spindle speed is so
fast that an overheat can occur.
(When a specified speed is reached within the
time period of P, a check is started at that time.)

g : Tolerance (%) of a specified spindle speed (if a
specified spindle speed lies within this range, it is
regarded as having reached the specified value.
Then, the checking of an actual spindle speed is
started.)
g= (1- actual spindle speed/specified spindle
speed) x 100

r: Spindle speed fluctuation (%) at which the actual
spindle speed is so fast that an overheat can oc-
cur
r= (1-speed that can cause overheat/specified
spindle speed) x 100

G27IP_; O O
G281P_; @] @]
P2 P2: 2nd reference position return
G30 { P3 } IP _; P3: 3rd reference position return
P4 P4: 4th reference position return
G30.11P_;
G29 1P_; @]
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4. PROGRAM FORMAT

Function

Explanation

Skip function (G31)

Multi—step skip function
(G31)

Torque limit skip
function (G31)

- /Y‘IP

‘/Skip<signal

Start point

Skip function for EGB
axis (G31.8)

The skip function is enabled for a workpiece axis in
the synchronization mode based on the EGB (elec-
tronic gear box).

e Until the skip signal input count reaches a pro-
grammed value, the block is not stopped.

e Each time the skip signal is input, the current
machine coordinates are stored in a custom
macro variable. This operation lasts until the
block ends.

e EGB-based synchronization does not stop.

Continuous high—speed
skip function (G31.9)

Until the skip signal input count reaches a pro-
grammed value, the block is not stopped.

Each time the skip signal is input, the current ma-
chine coordinates are stored in a custom macro vari-
able. This operation lasts until the block ends.
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4. PROGRAM FORMAT

Program format T series | Mseries
G311P_F_; @] O
Move command skip O @]
G31IP_F_P_;
F_: Feedrate
P_: P1-P4
Dwell skip

G04X (U, P)_(Q);
X(U, P)_: Dwell time
Q_: Q1-Q4

G31 P99 1P_F_; (Skip when a torque limit is reached O O
or the SKIP signal is sent)

G31 P98 IP_F_; (Skip when a torque limit is reached)

Note) Specify a torque limit before the command.

G8LT_L_; (EGB mode on) O
G31.8G91a0P_Q_R_; (EGB skip command)

o : EGB axis (Workpiece axis)

P :  The top number of the consecutive cus-

tom macro variables in which the ma-

chine coordinate positions of the EGB

axis (workpiece axis) at the skip signal
inputs are stored.

Q :  The maximum allowable number of the
skip signal inputs.
(Range of command value: 1 — 200)

R :  The number of the custom macro vari-
able in which the total number of the in-
puts is stored.

This data is usually the same as the val-
ue specified by Q.

Therefore this is not necessarily speci-
fied. Specify it when the total number
should be confirmed.

G3190a_P_Q_R_F_; @]

o : Skip axis move command

P_ :Start number of a custom macro variable for stor-
ing the machine coordinates at skip signal input
time

Q_ :Number of skip signal input operations that can
be performed during G31.9 execution
(Specifiable range: 1 to 200)

R_ :Axis number for which skip signal input count
data is stored (1 to 8)
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4. PROGRAM FORMAT

Function

Explanation

Equal lead thread
cutting (G32)

Thread cutting (G33)

F
|
F: Lead

Variable lead thread
cutting (G34)

Circular thread cutting
(G35, G36)

X

Start
point

End point
(2, X)

>z

Automatic tool
compensation
(G36, G37)

(G37.1,G37.2)

Starting point

Specified position

Measured position
reach signal

> - - - - Measured
/ position
-~

(Xa or Za) Offset value set

by this command

Automatic tool length
measurement (G37)

Y

A (Start position)
Measurement position is

Rapid | commanded with G37

traverse

B (Deceleration position)

\

Measurement
feedrate

c position)

The tool stops when the
approach end signal
goes on.

0

>» X

Compensation value=(Current compensa-
tion value)+[(Coordinates of the point at
which the tool is stopped)—(Coordinates of
the programmed measurement position)]
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4. PROGRAM FORMAT

Program format T series | Mseries
G321P_F_; @]
G331P_F_; @]
G34 1P_FfKk ; @]
f: longer axis lead at the start position
. Lead increase/decrease amount per spindle
rotation
G35 I_K @]
[GSG} X(U)_z (W) { R:;} F_Q_;
G35 : Clockwise circular threading command
G36 : Counterclockwise circular threading com-
mand

X (U) : Specify the arc end point (in the same way
as for G02, G03).
Z(W)

I, K : Specify the arc center relative to the start

point, using relative coordinates (in the

same way as for G02, G03).

Specify the arc radius.

Specify the lead in the direction of the

longer axis.

Q : Specify the shift of the threading start
angle (0 to 360° in units of 0.001°)

m XD

G36(G37.1)X xa ; @]
G37(G37.2)Z za;
Specified position

G92 IP_;  Sets the workpiece coordinate system. O
(It can be set with G54 to G59.)

HOO; Specifies an offset number for tool length
offset.

After specifying the above, specify the following:

G90 G37 IP_; Absolute command-G37 is valid only
in the block in which it is specified.
IP_ indicates the X-, Y-, Z-, or fourth
axis.
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4. PROGRAM FORMAT

Function

Explanation

Tool nose radius
compensation
(G40, G41, G42)

G40 ; Programmed path
G41 ; Left of programmed path
G42 ; Right of programmed path

Cutter compensation B
(G39 to G42)
Cutter compensation C
(G40 to G42)

G40 ; Programmed path
G41; Left of programmed path
G42 ; Right of programmed path

Three-dimensional tool
compensation
(G40, G41)

= Programmed path

—— Path after three—dimensional tool
compensation

—» Three—dimensional tool com-
pensation vector

Ga1 G40

The three—dimensional tool compensation vector is
obtained from the following expressions:
i-r
Vx = —— (Vector component along the
Xp—axis)

Vy :L (Vector component along the
Yp-axis)

k- r (Vector component along the

VZ= —57p axis)

In the above expressions, i, j, and k are the values
specified in addresses |, J, and K in the block. ris
the offset value corresponding to the specified offset
number. p is the value obtained from the following
expression:

P= JiZ+2Z+K2

Normal direction control
(G40.1, G41.1 G42.1)

Programmed

Normal direction
(proceeding direction)
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4. PROGRAM FORMAT

Program format T series | Mseries
G40 o
G4l ¢+ 1p_;
G42
G39 1P ; S

Corner offset circular interpolation
G17 G40

G18 G4l D(H)_;

G19 G42

D(H): Tool offset number

G41 Xp_Yp_Zp_I_J_K_D_; (Start up) O

Xp: X-axis or a parallel axis
Yp: Y-axis or a parallel axis

Zp: Z-axis or a parallel axis

G40 Xp_Yp_Zp_; (When canceling the or three-di-
or mensional tool compensation
Xp_Yp_Zp_DOO; mode and tool movement at the
— =777 same time)

G40; (When only canceling the vector)
or
DO0O;

G41.1; Normal direction control on (left) O
G42.1; Normal direction control on (right)

G40.1; Normal direction control cancel
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4. PROGRAM FORMAT

Function

Explanation

Three—dimensional cut-
ter compensation

Tool side compensation
(G41.2,G42.2)

Three—dimensional compensation is performed on a
plane perpendicular to the tool direction vector.

Programmed tool path
Tool vector (before compensation)
Cutter compensation
vector

Tool center
path(after
compensation)
Z
Y
X
Compensation

Cutter
plane compensation amount

Three—dimensional cut-
ter compensation
Leading edge offset
(G41.3)

Compensation applicable when the tool edge is
used for machining

Tool vector

Tool used
Y
Reference,
tool
Tool center path
(after
compensation)

Cutter \/
compensation

tool path
vector

Cutter compensation|

Tool length
compensation A, B, C
(G43, G44, G49)

amount
N/
N/
Offset
VA

G43: + offset
G44: - offset

Tool offset
(G45 to G48)

I
Programmed path —»,

Tool center path
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4. PROGRAM FORMAT

Program format T series | Mseries

G41.2 X_Y_Z_D_ ; Tool side compensation (left) O
G42.2 X_Y_Z_D_; Tool side compensation (right)

G40 X_Y_Z_; Tool side compensation cancel

Note) When a startup/cancel operation of type C is
specified, do not specify a move command
such as X_Y_Z_ for the G41.2/G42.2 block.

G41.3 D_; Leading edge offset O

G40 ; Leading edge offset cancel

G44

G17 X_
G18 G43 Y_ H_;
G19 G44 Z_

Tool length compensation B

{ 643} (Z_)H_; Tool length compensation A

{gﬁ o_H_; Tool length compensation C

H: Offset number (HOO to H999)
o : Arbitrary one axis
G49 ; Tool length compensation cancel

G45 (increase)
G46 (decrease)
{ GA47 (double increase) } IPD;
G48 (double decrease)
1P_; Tool movement command
D_; Tool offset number
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4. PROGRAM FORMAT

Function Explanation
Coordinate system
setting X
Maximum spindle speed
setting < > Coordinate system
(G50) setting
z
Scaling (G50, G51) Pa Ps
Py Py
Pg
Py’
P1’
Py P2

P1 to P4: Programmed shape
P71’ to P4 Scaled shape
PO: Scaling center

Programmable Mirror

mirror image ,
(G50.1, G51.1) T & | /m

1P

Polygon turning
(G51.2, G50.2)

~ ———| Workpiece
Workpiece P! .

Local coordinate system
setting (G52)

(Local coordinate system)

(Local coordinate system)

(G59 : Workpiece coordinate system 6)

(Machine coordinate system)

v

e/ Machine coordinate system origin

Reference position
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4. PROGRAM FORMAT

Program format T series | Mseries

G50X_Z_ ; Coordinate system setting O
G50S_ ; Maximum spindle speed setting

G51X_Y_Z P_(orl_J_K); @]
G50 ; Cancel

X, Y, Z: Scaling center

P: Magnification

(I, J, and K are the scaling magnifications for the X-,
Y-, and Z-axes respectively.)

G51.1 IP_; Setting a programmable image O

1

' A mirror image of a command specified
' in these blocks is produced with respect
' to the axis of symmetry specified by

' G51.1 IP;.

G50.1 IP_; Canceling a programmable mirror image

IP_:  Point (position) and axis of symmetry for
producing a mirror image when specified
with G51.1.

Axis of symmetry for producing a mirror
image when specified with G50.1. Point of
symmetry is not specified.

G51.2P_Q_; Polygon turning O
G50.2 ; Polygon turning cancel

P, Q: Rotation ratio of spindle and workpiece

G521P _; Local coordinate system setting O @]

G521P 0 ; Local coordinate system cancel
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4. PROGRAM FORMAT

Function

Explanation

Machine coordinate
system setting
(G53)

X

Machine coordinate
system

Machine zero point

Reference position

Workpiece coordinate
system 1 to 6 selection
(G54 to G59)

coordinate
system 2 system 3 system 4
system 1 (G54) [ (G55) W (G56) T (G57)

ZOFs4
Workpiece
ZOFS5[ coordinate
system 5 (G58)
Workpiece
coordinate
system 6 (G59)

EXOFS: External workpiece zero point offset

X Workpiece

ZOFs1

Machine zero point

ZOFS1 to ZOFS6: Zero point offset for workpiece
coordinate system 1 to 6

Additional workpiece
coordinate system
selection (G54.1)

(Example)
G54.1P12;
Selecting additional workpiece coordinate system 12

Rotary table dynamic
fixture offset
(G54.2)

Even if the rotary table rotates, the workpiece coordi-
nate system can be preserved dynamically.
Y

Y A
Y
X

X

F

F 0
"%,
0 = X

Rotation axis -

c center

Z

W : Workpiece zero
point offset value

6p : Reference angle

Fo : Reference fixture
offset value

6 :Rotation axis angle

F :Fixture offset value

Machine coordinate
system zero point

Single direction
positioning
(G60)

. SRAND
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4. PROGRAM FORMAT

Program format T series | Mseries
GB3IP_; O O
G541P_ ; Workpiece coordinate system 1 selection @] @]

G551P_ ; Workpiece coordinate system 2 selection
G5671p_; Workpiece coordinate system 3 selection

G571p_; Workpiece coordinate system 4 selection

G581IP_ ; Workpiece coordinate system 5 selection
G591P_ ; Workpiece coordinate system 6 selection
G54.1 Pn; (n=1 to 300) O
G54.2 Pn; Fixture offset command @]

G54.2 PO; Fixture offset cancel command

n : Reference fixture offset number (1 to 8)

G60IP_; O O
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4. PROGRAM FORMAT

Function Explanation

Exact stop mode (G61)

Speed

VALV

Automatic corner
override (G62)

Cutter center path

Override is applied from a to b

Tapping mode (G63) Speed Feed hold is ineffective
Feedrate override
is ineffective
G63
» Time
Cutting mode (G64) Speed
T TGe4
» Time
Macro call (G65) .
Main program Macro program
o_: / 00001;
G65P0001L_;
G67; \ M99;
Macro modal call Main program Macro program
(G66, G67)
O_: 00001;
G66P000IL_; /
X_
Y_
G67; S~ | Moo
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4. PROGRAM FORMAT

Program format T series | Mseries
G61; O
G62; O
G63; O
G64 ; O
G65P_L_; @] O
P: Program number
L: Repetition count (1 to 9999)
G66 P_L_; @] O
G67; Cancel
P: Program number
L: Repetition count (1 to 9999)
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4. PROGRAM FORMAT

Function

Explanation

Mirror image for double
turrets (G68, G69)

Balanced cutting
(G68, G69)
(For 2—path control only)

Cutting feed can be started on both tool posts si-
multaneously.

B
||

Tool post 1 program  Tool post 2 program

Gé8 H GéB <— Balance cutting mode
G017100.0 ; G017100.0 = Balance cutting
20 ; Z0 ;<— Balance cutting
G69 ; G69 ;< Balance cutting mode
: : cancel
Coordinate system rota- v
tion (G68, G69)
(G68.1, G69.1 in the Y X
case of T series) w» <

Three-dimensional
coordinate conversion
(G68, G69)

(G68.1, G69.1

(T series))

Coordinate conversion about an axis can be carried
out if the center of rotation, direction of the axis of
rotation, and angular displacement are specified.

z

Three—dimensional

N coordinate conversion
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4. PROGRAM FORMAT

Program format T series | Mseries

G68 ; @]
Mirror image for double turrets
G69;

Mirror image cancel

G68 ; Balanced cutting mode [ ]
G69 ; Balanced cutting mode cancel

If cutting feed is specified in two—path control when
G68 is specified in the programs for the two paths,
the same timing for starting cutting feed is applied to
both paths.

e |f G68 is specified for one path earlier than for the
other path, the program stops until G68 is speci-
fied for the other path.

e |f G68 is specified for both paths, and cutting
feed is specified for one path, the program stops
until cutting feed is specified for the other path.

Note)

e This function is applicable only when two—path
control is used.

e This function cannot be used when mirror image
of facing tool posts (option) is selected.

G17 o o
G18 G68 (G68.1) o B_R_;
G19
G69 ; (G69.1)
o, B: 2 axes corresponding to G17, G18, G19
R: Rotation angle

G68 Xpx1Ypy12Zpzalip Jjs Kk Ros O O
* Starting tree—dimensional
. coordinate conversion
* Three—dimensional coordinate
. conversion mode

G69.1; Canceling three—dimensional
coordinate conversion

Xp, Yp, Zp: Center of rotation (absolute coordinates)
on the X, Y, and Z axis or parallel axes

1,3, K : Direction of the axis of rotation

R : Angular displacement
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4. PROGRAM FORMAT

Function Explanation
Figure copy Machining can be repeated after moving or rotating
(G72.1,G72.2) the figure using a subprogram.

105



4. PROGRAM FORMAT

Program format T series | Mseries
Rotational copy O

Xp-Yp plane (specified by G17):
G72.1P_L_Xp_Yp_R_;

Zp-Xp plane (specified by G18):
G72.1P_L_Zp Xp_R_;
Yp-Zp plane (specified by G19):
G72.1P_L_Yp_Zp_R_;

P :  Subprogram number

L :  Number of times the operation is re-
peated

Xp :  Center of rotation on the Xp axis
(Xp: X-axis or an axis parallel to the X-
axis)

Yp : Center of rotation on the Yp axis
(Yp; Y-axis or an axis parallel to the Y-
axis)

Zp : Center of rotation on the Zp axis
(Zp: Z-axis or an axis parallel to the Z-
axis)

R :  Angular displacement

(A positive value indicates a counter-
clockwise angular displacement. Speci-
fy an incremental value.)

Linear copy

Xp-Yp plane (specified by G17):
G722P_L_I_J_;

Zp-Xp plane (specified by G18):
G72.2P_L K I_;

Yp-Zp plane (specified by G19):
G722 P_L J K ;
P :  Subprogram number

L :  Number of times the operation is re-
peated

I :  Shift along the Xp axis
J :  Shift along the Yp axis
K :  Shift along the Zp axis
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4. PROGRAM FORMAT

Function

Explanation

Canned cycle for lathes
(G70 to G76)
(G90, G92, G94)

Canned cycle

G90:  Outer diameter/internal diameter cutting
cycle

G92:  Thread cutting cycle

G94:  End face turning cycle

Multiple repetitive cycle

G70:  Finishing

G71:  Stock removal in turning

G72:  Stock removal in facing

G73:  Pattern repeating

G74:  End face peck drilling cycle

G75:  Outer diameter/internal diameter drilling
cycle

G76:  Multiple thread cutting cycle

(Example) G92

X axis

— Z axis

T
Zero point
R Rapid
traverse
Specified
by F code

n

Approx

Detailed chamfered thread

(The chamfered angle in
the left figure is 45 degrees or less because of the
delay in the servo system.)

Canned cycle for
grinding
(G71-G74)

G71:  Traverse grinding cycle

G72:  Traverse direct fixed-dimension grinding
cycle

G73:  Oscillation grinding cycle

G74:  Oscillation direct fixed-dimension grinding
cycle

(Example) G71

w
l ma)
BI(K)

l BK)

S AL
=)=

B

well)
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4. PROGRAM FORMAT

Program format T series | Mseries
G70P_Q_; O
G71U_R_;
G71P_Q UWF.ST_
G72W_R_
G72P_Q UW_F.S T_
G73W_R_
G73P_Q UW_F.ST_
G74R_
G74 X(u)_Z(w)_P_Q_R_F_
G75R_
G75 X(u)_Z(w)_P_Q_R_F_
G76R_

G90 .
{ng } X Z 1 F_;

G94 X Z | F_;

G73A_(B_)W_U_K_H__
G74P_A__(B_)W_U_K_|

Gauge number
First depth of cut
Second depth of cut
: Grinding range
Dwell time
Maximum specification time: 99999.999 seconds
Feedrate of A and B
Feedrate of W (G71/G72)/Feedrate (G73/G74)
Number of repetitions
Setting value: 1 to 9999

cCsP>DT

A~
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4. PROGRAM FORMAT

Function Explanation

Canned cycle G73: High-speed peck drilling cycle
(G73,G74,G80to G89) | G74: Left-hand tapping cycle

G76: Fine boring cycle

G81: Drilling cycle, spot drilling cycle
G82: Drilling cycle, counter boring cycle
G83: Peck drilling cycle

G84:  Tapping cycle

G85: Boring cycle

G86: Boring cycle

G87: Boring cycle, back boring cycle
G88: Boring cycle

G89: Boring cycle

G80: Canned cycle cancel

Example
G73(G98) G73(G99)
(On the G98) Q
Initial level
>0 A Slie®)
I | | (On the G99)
R point I Y R point
- ‘ ;
q Y 0 q Y I
e Al
| i
q [} | q A I
e e
I !
q | q |
I !
N I N !
N i N !
Y Z point Y7 point
O Zp (Z poin

Canned grinding cycle G75: Plunge grinding cycle

(G75,G77, G78, G79) G77: Direct constant-dimension plunge grinding

cycle

G78: Continuous-feed surface grinding cycle
G79: Intermittent-feed surface grinding cycle

(Example) For the G75

X
< X(2) |
R

l @R .

, b ® l
‘ B (F) @R
€ £y
. .y v

X@2)
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4. PROGRAM FORMAT

Program format T series | Mseries
@]
G73X_Y_Z P_Q R_F K __
G74X_Y_Z P_Q R_F _K__
G76 X_Y_Z P_Q R_F K__
G81X_Y_Z P_Q R_F K
G82X_Y_Z P_Q R_F K
G83X_Y_Z P_Q R_F K
G84X_Y_Z P_Q R_F K
G8X_Y_Z P_Q R_F K
G86X_Y_Z P_Q R_F K
G87TX_Y_Z P_Q R_F K __
G888 X _Y_Z P_Q R_F K
G8IX_Y_Z P_Q R_F K
G80 ; Cancel
GUOX_Y_Z R Q P_F K __
-
” Number of repeat
Hole position data
Drilling mode Drilling data
Item Address Explanation
Drilling mode Goo G73, G74, G76, G80 to G89
Hole position data X, Y Specifies the hole position by an in-
cremental or absolute value.
Drilling data z Specifies the distance from point R to
the bottom of the hole.

R Specifies the distance from the initial
level to point R.

Q Specifies each cut-in value with G73
and G83 or the shift value with G76
and G87. (Always specified with an
incremental value.)

P Specifies the dwell time at the bottom
of the hole.

F Specifies the feed rate.

Number of repeats K Specifies the number of repeats for a
series of operation 1 to 6.
G751 J KX (@2 R FPL_; @]

I: Depth-of-cut 1 (A sign in the command speci-
fies the direction of cutting.)

J: Depth-of-cut 2 ( A sign in the command speci-
fies the direction of cutting.)

K: Total depth of cut

X (2): Range of grinding
(A sign in the command specifies the direction
of grinding.)

Feedrate for | and J
Feedrate for X (Z) (G75/G77/G79)/Feedrate (G78)
Dwell time

romax

Grinding-wheel wear compensation (only for
continuous dressing)
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4. PROGRAM FORMAT

Function

Explanation

G83:
G84:
G85:
G87:
G8s8:
G89:
G80:

Canned cycle for drilling
(G80 to G89)

Front drilling cycle
Front tapping cycle
Front boring cycle
Side drilling cycle
Side tapping cycle
Side boring cycle
Drilling cycle cancel

Example

G83 (G87) (G98 mode)

G83 (G87) (G99 mode)

* When G code system A is used
or when G code system B/C is
used in the G98 mode

Initial level (G98)
)? Mo

int |
R point
Ievgl x #)’F‘)’?

A [Fo

* When G code system B/C is
used in the G99 mode

)?Moc

R point ‘ MB, P2

level R point level (G99)

q i d

|
\
q |
ATTe |
q |
\
N
g Z point
P1
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4. PROGRAM FORMAT

Program format T series | Mseries
G83 X(Z)_C_Z(X)_ R_Q_P_F K_ (M) O
G84 X(2)_C_Z(X)_R_Q_P_F_K_(M_)
G86 X(Z)_C_Z(X)_R_Q_P_F K_ (M)
G87 X(2)_C_Z(X)_R_Q_P_F_K_(M_)
G88 X(Z)_C_Z(X)_R_Q_P_F K_ (M)
GBI X(2)_C_Z(X)_R_Q_P_F_K_(M_)
G80; Cancel
GOO X(Z)_C Z(X)fRfoPfFfKﬁ(MDD)
M code of C
axis clamp
(PRM5110)
Hole position Number of repeat
data (PRM5102#5)
Drilling mode Drilling data
Designation Address Description
Drilling mode GOOo G80, G83, G84, G86, G87, G88, G89
Hole position X/U(Z/IW)CIH Specifies the hole position by an in-
cremental or absolute value.
Drilling data Z(X) Specifies the distance from point R to
the bottom of the hole.
R Specifies the distance from the initial
level to point R level.
Q Specifies each cut-in value with G83
(G87). This value is always specified
with an incremental value to specify
radius.
P Specifies the dwell time at the bottom
of the hole.
F Specifies the feedrate.
Number of repeats K Specifies the number of repeats for a
series of operations. (PRM5102#5)
M code of Moo M-code (specified by a parameter) of
C-axis clamp C-axis clamp. (PRM5110)
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4. PROGRAM FORMAT

Function

Explanation

Function for hobbing
machine (G81, G80)

A workpiece axis (such as the C axis) is
rotated in synchronism with the rotation of
a spindle (such as the hob axis).

=l

C-axis

Gearmaterial

Simple electronic gear
box (=EGB) (G81, G80)

By using the electronic gear box of the servo system,
control is exercised to synchronize the rotation of a
spindle (such as the hob axis) with a workpiece axis
(such as the C axis).

Spindle electronic gear
box (G81, G80)

By using the electronic gear box of the serial spindle,
control is exercised to synchronize two spindles (Cs
contour axes) with each other.
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4. PROGRAM FORMAT

Program format T series | Mseries

G8IR_L_Q_P_; ©
G80; Cancels synchronization between the hob
axis and C-axis.

R: Number of teeth (specifiable range : 1 to
5000)
L: Number of hob threads (specifiable range : 1
to 30 with a sign)
e The sign of L specifies the direction
of rotation of the C-axis.
e |If L is positive, the C—axis rotates in the
positive direction (+).
e If L is negative, the C—axis rotates in the
negative direction (-).
Q: Module or diametral pitch
For metric input, specify a module.
(Units = 0.00001 mm; specifiable range =
0.01 to 25.0 mm)
For inch input, specify a diametral pitch.
(Units = 0.00001 inch-1; specifiable range =
0.01 to 250.0 inch-1)
P: Gear helix angle
(Units = 0.0001 deg; specifiable range =
—90.0 to +90.0 deg)
P and Q must be specified when a helical gear is
to be cut.
(Supplement)  The hob function is made available
to the T series with G81.4.

G81T_L_Q_P_; Starts synchronization. O
S_MO03 (or M04) ;  Starts tool axis rotation.

MO5 ; Stops tool axis rotation

G80; Cancels synchronization.

T: Number of teeth (Specifiable range: 1 to
1000)

L: Number of hob threads
(Specifiable range: —21 to +21 with 0 ex-
cluded)

Q: Module or diametral pitch
Specify a module in the case of metric input.
(Unit: 0.00001 mm, Specifiable range: 0.01
to 25.0 mm)
Specify a diametral pitch in the case of inch
input.
(Unit: 0.00001 inch-1, Specifiable range:
0.01 to 25.0 inch-1)

P: Gear helix angle
(Unit: 0.0001 deg, Specifiable range: —90.0

t0 90.0 deg.)
* When specifying Q and P, the user can use a
decimal point.
G81T_L_Q_P_; Starts synchronization. O
G80; Cancels synchronization.

T: Number of teeth (Specifiable range : 1 to
1000

L: Number of hob threads (Specifiable range :
—200 to 200 with 0 excluded)

Q: Module or diametral pitch
Specify a module in the case of metric input.
(Unit : 0.00001mm, Specifiable range : 0.01
to 25.0mm)
Specify a diametral in the case of inch input.
(Unit : 0.00001inch—1, Specifiable range :
0.01 to 25.0inch-1)

P: Gear helix angle
(Unit : 0.0001deg, Specifiable range : —90.0
to 90.0deg)
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4. PROGRAM FORMAT

Function

Explanation

Electronic gear box au-
tomatic phase synchro-
nization (G81, G80)

When EGB synchronization starts, control on accel-
eration/deceleration and phase synchronization is
exercised. With this function, the synchronization
ratio can be changed and EGB synchronization can
be turned on and off without stopping the spindle.

e Acceleration/deceleration type

Spindle
speed f

Synchronization start command

Synchronization
cancellation command

Workpiece—
axis speed

T T |
" synchronization |
Acceleration it Deceleration

e Acceleration/deceleration plus
automatic phase synchronization type

spindle
speed

Synchronization start command

Synchronization
cancellation command

Workpiece
axis speed|

T " " )
[ Automatic | synchro-1 |
Acceleration phase nization Deceleration
synchronization  state

Chopping function
(G81.1)

While an axis is being moved up and down, the con-
tour program of the other axis can be executed.

Hobbing function
(G81.4, G80.4)

In synchronism with the rotation of the spindle (hob
axis), the workpiece axis (C axis) can be rotated.

Spindle

C-axis

Gearmaterial
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4. PROGRAM FORMAT

Program format T series | Mseries
® Acceleration/deceleration type O
G81T_L_R1; Synchronization start
G80R1; Synchronization end

T: Number of teeth (range of valid settings:
1-1000)

L: Number of hob threads (range of valid set-
tings: —21 to +21, excluding 0)

When L is positive, the direction of rotation
about the workpiece axis is positive (+ direc-
tion).
When L is negative, the direction of rotation
about the workpiece axis is negative (— direc-
tion).
e Acceleration/deceleration plus
automatic phase synchronization type

G81T_L_R2; Synchronization start

G80 R2; Synchronization end

T: Number of teeth (range of valid settings:
1-1000)

L: Number of hob threads (range of valid set-
tings: —21 to +21, excluding 0)

When L is positive, the direction of rotation

about the workpiece axis is positive (+ direc-

tion).

When L is negative, the direction of rotation

about the workpiece axis is negative (— direc-

tion).
G81.1Z_ _Q R_F__ (@]
G80; Cancels chopping

Z: Upper dead point
(For an axis other than the Z—axis, specify the
axis address.)

Q: Distance between the upper dead point and
lower dead point
(Specify the distance as an incremental val-
ue, relative to the upper dead point.)

R: Distance from the upper dead point to point R
(Specify the distance as an incremental val-
ue, relative to the upper dead point.)

F: Feedrate during chopping

G8L4R_L_Q_P_; O

G80.4 ; Cancels synchronization between the hob
axis and C-axis.

R: Number of teeth (specifiable range : 1 to 500)
L: Number of hob threads (specifiable range : 1
to 30 with a sign)
e The sign of L specifies the direction of
rotation of the C—axis.
e |f L is positive, the C—axis rotates in the
positive direction (+).
e If L is negative, the C—axis rotates in the
negative direction (-).
Q: Module or diametral pitch
For metric input, specify a module.
(Units = 0.00001 mm; specifiable range =
0.01 to 25.0 mm)
For inch input, specify a diametral pitch.
(Units = 0.00001 inch-1; specifiable range =
0.01 to 250.0 inch-1)
P: Gear helix angle
(Units = 0.0001 deg; specifiable range =
—90.0 to +90.0 deg)

P and Q must be specified when a helical gear is
to be cut.
(Supplement)  The hobbling machine function is
made available to the M series with
G81.
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4. PROGRAM FORMAT

Function

Explanation

Electronic gear box
2 pair (G81.5, G80.5)

When a command for starting electronic gear box
(EGB) synchronization is issued, a slave axis can be
specified. Up to two sets of EGB synchronization
can be implemented.

(Example)
Master axis Detector
CNC :
. Servo control
Caxis | | | EGB synchro- €
(servo) nization slave H
axis 1
Servo control
V axis EGB synchro- PR
(servo) [T nization slave
axis 2
Absolute/Incremental
command (Example)
(G90/G91)
60

30

50 100

Absolute command G90X100Y60;
Incremental command G91X50Y30;

Change of workpiece
coordinate system
Setting of maximum
spindle speed

(G92)

@m
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4. PROGRAM FORMAT

Program format T series | Mseries
. @)
Tt Bi .
681'5{Pp} {|3o LI
Master—axis travel Slave—axis travel

Specify the master—axis travel in either of the fol-
lowing ways.
1. Master—axis speed
Tt : Master—axis speed (1 < t < 1000)
2. Master—axis pulse count
P p : Master—axis pulse count
(1 = p = 999999999)
Specify a pulse count on the condition that
four pulses correspond to one period in
the A and B phases.

Specify the slave—axis travel in either of the follow-
ing ways.
1. Slave-axis travel
Bi B : Slave—axis address
] : Slave-axis travel indicated in
units of the minimum travel
increments
(the range of valid settings for
usual axis movement applies)
When j = 0, the specified
command is regarded as being
a command for the slave—axis
speed, described below. In this
case, if L is not specified, an
alarm is output.
2. Slave-axis speed
BpO L+l B: Slave—axis address
_____ | . Slave axis speed
1l=sl=s21)

G80.5 B0 ; Ends synchronization.
B : Slave axis address

Note) The start/end of synchronization cannot
be specified for two slave axes with a
single command.

G90_; Absolute command O O
G91_; Incremental command
G90_G91_; Change of workpiece coordinate system

Note)  With the T series, these commands are appli-
cable when G code system B/C is used.
When G code system A is used, a distinction
between absolute and incremental com-
mands is made by address specification as
follows:
X_Z_C_: Absolute command
U_W_ H_: Incremental command

G921P_; Change of workpiece coordinate system O

G92S_; Constant surface speed control
Setting of maximum spindle speed
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4. PROGRAM FORMAT

Function

Explanation

Workpiece coordinate
system preset
(G92.1)

(G50.3 (T series))

The workpiece coordinate system preset function
presets a workpiece coordinate system shifted by
manual intervention to the pre-shift workpiece coordi-
nate system. The latter system is displaced from the
machine zero point by a workpiece zero point offset
value.

Feed per minute
Feed par revolution
(G94, G95 (Series M))
(G98, G99 (Series T))

Move
distance
per revolution

Move
distance E
per minute ‘ < ,‘

NI

Feed per revolution
(G95 (Series M))

PEN

NI

Feed per minute
(G94 (Series M))

(G98 (Series T)) (G99 (Series T))
Constant surface speed Surface speed (m/min or
control feet/min)
(G96, G97) \ LJ
Spindle
speed -
N (min-1)
Constant surface speed
control X
(G96, G97)
Z(X=0)
Initial point return/ G98 » .
R point return f Initial point
(G98, G99)
I
G99
Y % Y i R point
! I | I
Y 1 Y zpont
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4. PROGRAM FORMAT

Program format T series | Mseries

G92.11P 0; O O

1P; Specifies axis addresses subject to the
workpiece coordinate system preset
operation. Axes that are not specified
are not subject to the preset operation.

(Supplement)  G50.3 when G code system A is
used with the T series

G94 _; (M series) Feed per minute O O

F
G95 F_; (M series) Feed per revolution
F

G98 —_; (T series) Feed per minute

G99 F_; (T series) Feed per revolution

Note)  Even with the T series, G94/G95 is specified
when G code system B/C is used.

G96 Ss ; O
G97 ; Cancel

s: Surface speed (m/min or feet/min)

G96 Ss Pa.; @]
G97 ; Cancel

P : Specify an axis on which constant surface speed
control is to be exercised.

o 1to8
(X axis, Y axis, Z axis, 4th axis to 8th axis, axis
set in the PRM3770 with P0O)

s: Surface speed (m/min or feet/min)

G98_; @] @]
G99_

Note)  With the T series, these commands are appli-
cable when G code system B/C is used.
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4. PROGRAM FORMAT

Function Explanation
B axis control By setting a B axis independently of the basic control
(G100, G101, G102, axes (X, Z), the B axis can be controlled in parallel
G103, G110) with the movements on the X axis and Z axis.
X
Tool post Z

Workpiece @

—  »B
Infeed control (Example)
(G160, G161) P
L End
AN point
Start point
= ==
Y
\ |
z
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4. PROGRAM FORMAT

Program format T series | Mseries

G101; Starts registration of the first program. O
[B axis operation command]

G100; Ends program registration.

Similarly,

G102; Starts registration of the second program.
G103; Starts registration of the third program.

By programming a B axis operation between a
G101/G102/G103 command and G100 command,
programs (three types) for B axis control can be regis-
tered. Each registered program can be executed by
specifying the M code set in PRM8251/8252/8253.

G110 [one—motion move command];
Single movement
Specifies and executes a one—motion movement.

G161Rr; O
G160 ; Cancel
r: Cutin depth
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5. CUSTOM MACRO

5.1 Types of Variables

Type of variable Variable number
Local variable #1 —#33
Common variable #100 — #149
#500 — #531
Additional common variable (Note 1) #100 — #199
#500 — #999
System variable (Note 2) #1000 — #19988

NOTE1 Common variables #100 to #199 and #500 to #999 can be added.
NOTE2 Details are shown in 5.2.

5.2  System Variable

Variable .
Contents Purpose Series
number
#1000-#1015 Corresponds to UI000 to UI015 Interface input ™
<G054, G055> signal
#1032 Unified input of UI000 to UO015
<G054, G055>
#1100—#1115 Corresponds to UO000 to Interface ™
UO015 <F054, F055> output signal
#1132 Unified output of UO000 to
UO015 <F054, FO55>
#1133 Unified output of UO100 to

UO0131 <F056 to F059>

#2001-#2064 Wear offset value X axis offset T
(Offset No. 1-64)

#2701-#2749 Geometry offset value
(Offset No. 1-49)

#10001-#10099 | Wear offset value
(Offset No. 1-99)

#15001-+#15099 | Geometry offset value
(Offset No. 1-99)

#2101-#2164 Wear offset value Z axis offset T
(Offset No. 1-64)

#2801—#2849 Geometry offset value
(Offset No. 1-49)

#11001-#11099 | Wear offset value
(Offset No. 1-99)

#16001-+#16099 | Geometry offset value
(Offset No. 1-99)

#2201-#2264 Wear offset value Tool nose T
(Offset No. 1-64) radius com-
pensation

#2901-#2964 Geometry offset value
(Offset No. 1-64)

#12001-#12099 | Wear offset value
(Offset No. 1-99)

#17001—+#17099 | Geometry offset value
(Offset No. 1-99)
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5.2 System Variable

Variable .
number Contents Purpose Series
#2301-#2364 Wear offset value Imaginary tool T
(Offset No. 1-64) nose position

#2301-#2364 Geometry offset value
(Offset No. 1-64)

#13001-#13099 | Wear offset value
(Offset No. 1-99)

#13001-+#13099 | Geometry offset value
(Offset No. 1-99)

#2401-#2449 Wear offset value Y axis offset T
(Offset No. 1-49)

#2451-#2499 Geometry offset value
(Offset No. 1-49)

#14001-#14099 | Wear offset value
(Offset No. 1-99)

#19001-+#19099 | Geometry offset value
(Offset No. 1-99)

#2001-#2200 Tool compensation Tool M
(offset no. 1-200) compensation

#10001—#10999 | Tool compensation (offset memory

(offset no. 1-999) A)
#2001-#2200 Wear offset value Tool M
(offset no. 1-200) compensation

(offset memory

#2201-#2400 Geometry offset value B)

(offset no. 1-200)
#10001-#10999 | Wear offset value
(offset no. 1-999)

#11001—+#11999 | Geometry offset value
(offset no. 1-999)

#2001-#2200 Wear offset of H code Tool M
(offset no. 1-200) compensation
#2201-#2400 Geometry offset of H code (é)ffset memory
(offset no. 1-200) )
#10001-#10999 | Wear offset of H code
(offset no. 1-999)
#11001-#11999 | Geometry offset of H code
(offset no. 1-999)
#12001-#12999 | Wear offset of D code
(offset no. 1-999)
#13001-+#13999 | Geometry offset of D code
(offset no. 1-999)

#3000 Macro alarm Alarm ™
#3000=1(NOT FOUND) ;

— The alarm screen displays
3001 NOT FOUND".

#3001 Clock 1 (unit: 1ms) Clock ™
#3002 Clock 2 (unit: 1 hour)
#3003 Automatic operation control (1) Control of single ™
block stop, wait
signal for FIN
#3004 Automatic operation control (2) Control of feed- ™

hold, feedrate
override, exact
stop check

#3005 Setting data Setting ™
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5. CUSTOM MACRO

Variable .
number Contents Purpose Series
#3006 Stop with message ™
(Example)
#3006 = 1 (message);
The machine stops after the
execution of the immediately
preceding program. The mes-
sage is displayed on the exter-
nal operator message screen.
#3007 Mirror image check signal Status of ™
mirror image
#3011 Year, month, day Clock ™
#3012 Hour, minute, second
#3901 No. of parts machined No. of parts ™
#3902 No. of parts required
#4001-#4022 G code (group 01-22) Modal ™
#4102 B code (M only) information
#4107 D code (M only)
#4109 F code
#4111 H code (M only)
#4113 M code
#4114 Sequence number
#4115 Program number
#4119 S code
#4120 T code
#4130 P code (Additional workpiece
coordinate system number)
(M only)
#5001-#5008 1st axis block end position Block end ™
to position (Work-
8th axis block end position piece coordi-
nate)
#5021-#5028 1st axis current position Machine ™
to coordinate
8th axis current position
#5041-#5048 1st axis current position Workpiece ™
to coordinate
8th axis current position
#5061-#5068 1st axis skip signal position Skip signal ™
to position
8th axis skip signal position (Workpiece
coordinate)
#5081-#5088 1st axis tool offset value Tool offset val- ™
to ue
8th axis tool offset value
#5101-#5108 1st axis servo position deviation | Servo position ™
to deviation
8th axis servo position devi-
ation
#2500 External workpiece zero point 1st axis M
#2600 offset value 2nd axis
#2700 3rd axis
#2800 4th axis
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5.2 System Variable

Variable .
number Contents Purpose Series
#2501 G54 workpiece zero point offset | 1st axis M
#2601 value 2nd axis
#2701 3rd axis
#2801 4th axis
#2502 G55 workpiece zero point offset | 1st axis M
#2602 value 2nd axis
#2702 3rd axis
#2802 4th axis
#2503 G56 workpiece zero point offset | 1st axis M
#2603 value 2nd axis
#2703 3rd axis
#2803 4th axis
#2504 G57 workpiece zero point offset | 1st axis M
#2604 value 2nd axis
#2704 3rd axis
#2804 4th axis
#2505 G58 workpiece zero point offset | 1st axis M
#2605 value 2nd axis
#2705 3rd axis
#2805 4th axis
#2506 G59 workpiece zero point offset | 1st axis M
#2606 value 2nd axis
#2706 3rd axis
#2806 4th axis
#5201-#5208 External workpiece zero point 1st axis to ™
offset value 8th axis
#5221-#5228 G54 workpiece zero point offset | 1st axis to ™
value 8th axis
#5241-#5248 G55 workpiece zero point offset | 1st axis to ™
value 8th axis
#5261-#5268 G56 workpiece zero point offset | 1st axis to ™
value 8th axis
#5281-#5288 G57 workpiece zero point offset | 1st axis to ™
value 8th axis
#5301-#5308 G58 workpiece zero point offset | 1st axis to ™
value 8th axis
#5321-#5328 G59 workpiece zero point offset | 1st axis to ™
value 8th axis
#7001-#7008 Gb54.1 P1 workpiece zero point 1st axis to M
offset value 8th axis
#7021-#7028 G54.1 P2 workpiece zero point 1st axis to M
offset value 8th axis
#7941-#7948 G54.1 P48 workpiece zero point | 1st axis to M
offset value 8th axis
#14001—+#14008 | G54.1 P1 workpiece zero point 1st axis to M
offset value 8th axis
#14021-#14028 | G54.1 P2 workpiece zero point 1st axis to M
offset value 8th axis
#19981+#19988 | G54.1 P48 workpiece zero point | 1st axis to M
offset value 8th axis
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5.3 Argument Assignment I/ll

Correspondence Table between

Argument Assignment | Addresses and

Macro Variables

Correspondence Table between
Argument Assignment Il Addresses

and Macro Variables
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Argument Argument
Assignment | V;/r'ia;krloes Assignment Il V;/r'ia;krloes
Addresses Addresses
A #1 A #1
B #2 B #2
Cc #3 c #3
D #7 Iy #4
E #8 J1 #5
F #9 Ky #6
H #11 Iy #7
| #4 Jp #8
J #5 Ko #9
K #6 I3 #10
M #13 J3 #11
Q #17 K3 #12
R #18 g #13
S #19 I #14
T #20 Kq #15
u #21 Is #16
\% #22 Js #17
w #23 Ks #18
X #24 I #19
Y #25 Jo #20
z #26 Kg #21
I7 #22
J7 #23
Kz #24
Ig #25
Jg #26
Kg #27
lg #28
Jg #29
Ko #30
l1o #31
J1o #32
K10 #33




5.3 Argument Assignment I/ll

Format

G65 must be specified before any argument.
Mixture of argument specifications land Il

The CNC internally identifies argument specification | and argument
specification Il. If a mixture of argument specification | and argument
specification Il is specified, the type of argument specification specified
later takes precedence.

Example
G65 A1.0 B2.0 1-3.0 4.0 D5.0 P1000;

<Variables>
#1:1.0
#2:2.0
#3:
#4:-3.0
#5:
#6:

#7: 2K 5.0 «——

When both the 14.0 and D5.0 arguments are commanded for
variable #7 in this example, the latter, D5.0, is valid.
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5.4  Arithmetic Commands

Purpose Expression Contents
Definition and H#i=#j Definition, substitution
substitution of
variables
Addition arithmetic Hi=#j+ik Sum

#i=#j — #k Subtraction
#i=#OR#k Logical sum
(at every bit of 32 bits)
#i=#HXOR#k Exclusive OR
(at every bit of 32 bits)
Multiplication H#i=Hj*#k Product
arithmetic Hi=Hjl#k Quotient
#i=#]AND#K Logical product
(at every bit of 32 bits)
Functions #i=SIN [#]] Sine (degree unit)
#i=ASIN [#]] Arcsine (degree unit)
#i=COS [#]] Cosine (degree unit)
#i=ACOS [#] Arccosine (degree unit)
#=TAN [#]] Tangent (degree unit)
#i=ATAN [#/[#K] Arctangent (degree unit)
#i=SQRT [#]] Square root
#i=ABS [#]] Absolute value
#i=BIN [#]] Conversion from BCD to BIN
#i=BCD [#]] Conversion from BIN to BCD
#i=ROUND [#]] Rounding off
#i=FIX [#] Discard fractions less than 1
#i=FUP [#]] Add 1 for fractions less than 1
#i=LN [#]] Logarithm
H#=EXP [#]] Index

Combination of
arithmetic operations

The above arithmetic operations
and functions can be combined.
The order of priority in an arithme-
tic operation is function, multi-
plication arithmetic then addition
arithmetic.
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5.5 Control Command

5.5 Control Command

Kind of
Purpose Expression operation
(operator)
Conditional branch IF [<conditional expression>] # EQ #k (=)
GOTOnNn
Branch to sequence number n H#INE #k (=)
when the conditional expression "
is satisfied. # T #k ()
Conditional execution IF [<conditional expression>] # LT #k (<)
THEN st
Execute the macro statement st # GE #k (2)
when the conditional expression - —
is satisfied. # LE #k (=)
Iteration WHILE [<conditional expres- # EQ #k (=)
sion>] DO m -
(m=1,23) #) NE #k (=)
Note) If omitted conditional ex- # GT #k (>)
pression, blocks from DO -
m to END m are executed ALT#(9)
eternally. #] GE #k (2)
# LE #k (=)
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5. CUSTOM MACRO

5.6 Macro Call

Name Format Program | Parame- Remarks
No. ter No.

Simple G65P (program number) Refer to 5.3 for

call L (repetition count) argument

<argument assignment>; assignment.

Modal G66P (program number)

call L (repetition count)

<argument assignment>;

Macro Gxx 9010 6050 Refer to 5.3 for

call by <argument assignment>; to to argument

G code 9019 6059 assignment.

Max. 10 G codes from

G01-G64 and Set G or M code

G68-G9999 that calls a pro-
gram specified in

Macro Mxx 9020 6080 the parameter.

call by <argument assignment>; to to

M code 9029 6089

Max. 10 M codes from
MO006 to M99999999

Sub- Mxx ; 9001 6071 Displayed on pro-

pro- Max. 9 M codes from to to gram check screen

gram M006-M99999999 9009 6079 but no MF nor M

call by code is sent.

M code Set an M code that
calls a sub-pro-
gram specified by
the parameter.

Sub- Tt; P9000 6001#5 | Calls sub-program

pro- (Sub- (TCS) P9000. T code tis

gram pro- stored in common
call by gram) variable #149 as

T code an argument.

Multi- Main program Can be called up

plex to 4 loops includ-

call o o o ing simple call and

GB5P. /‘ GB5P. GB5P. modal ca": FOl'.

oo \ vioo | eee | oo each multlplexmg
level, a local vari-
able of a level from

Macro Macro 0 to 4 is available.
(level 0) (level 1) (level 4)
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5.7 Interruption Type Custom Macro

5.7 Interruption Type Custom Macro

Name Format/Function Others
Interrup- | M96 Pxxxx ; Interruption type custom macro is | Signal
tion type enabled. Interrupt signal
custom . . UINT <GO053#3>
macro M97 ; Interruption type custom macro is

disabled. Related parameter

! PRM6003#3 (TSE)
MOB PXXXX

: Interrupt signal(UINT)

I is enabled. O XXXX ;
1

1

1

M99 (P ):

Interrupt signal(UINT) is disabled.

:‘%gnored

If M98 Pxxxx; is specified in a program, and
the UINT signal is input afterwards, the pro-
gram specified by Pxxxx is executed by inter-
rupting the current program.
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5. CUSTOM MACRO

5.8 External Output Command

Name Format Description
Open POPEN This command makes a connection with
command an external I/O device.

Specify this command before executing
a series of output data commands.

Data output | BPRNT [a #b [c] aj #b; | This command outputs character
command [ca] ... ] strings and the contents of variables
(binary) a: Output character string | t0 @n external I/O device (in binary).
b: Number of a variable
holding output data
c: Specifies the number
of significant decimal
places of a variable.

Data output | DPRNT [a #b [cd] a; This command outputs character
command #bq [c1dq] ... ] strings and the contents of variables
(ISO/EIA) a: Output character string | t0 @n external I/O device (in ISO/EIA
b: Number of a variable according to the setting).
holding output data Related parameter: PRM6001#1(PRT)
c: Specifies the number
of significant integer
digits of a variable.
d: Specifies the number
of significant decimal
places of a variable.

Close PCLOS This command clears the connection
command with an external I/O device.

Specify this command after all data
output commands are executed.

5.9 Command Range

Item Contents
Variables Local variable: #1-#33
Common variable: #100—#149, #500—#531

Additional common variable: #100—#199, #500—#999

System variable: #1000—#19988
Value of variables Maximum value +1047

Minimum value +10-29
Constant in expression | Maximum value +99999999

Minimum value +0.0000001

Decimal point possible

Arithmetic precision Decimal 8 digits
Macro call duplex Max. 4 loops
Iteration 1to3

classification no.

Nesting Max. 5 loops
Nesting of Max. 4 loops (8 loops including macro calls)
subprograms
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6. HARDWARE

6.1 LCD-Mounted Type i Series Hardware
6.1.1 Overview of hardware

(1) Series 16i/160is

Serial communication board

Remote buffer/DNC1/DNC2

Motherboard

Sub—-CPU board

CP!

Sub-CPU for 2—path control
- 2-axis to 8-axis control

- Spindle interface

- Analog output

C board

C language function for PMC

Symbol CAPi T board (Only T series)

Conversational automatic
programming function

RISC board (Only M series)

U for CNC control
Power supply

2-axis to 8-axis control
Spindle control
LCD/MDI interface
1/0 Link

PMC-SB7

Analog output (option)
High—speed Dl
RS-232C x 2

Memory card interface
Ethernet

High—precision contour control funct]

Data server board

Data server function

Loader control board

Loader control function
2—-axis/4—axis control

=

1/0 Link-II board

Option

I/O Link-II interface

HSSB interface board

High—speed serial interface

Ethernet board

Ethernet interface

DeviceNet interface board

DeviceNet interface

PROFIBUS board

PROFIBUS function

Basic system

4

Without slots, or
with 2 slots, or
with 3 slots, or
with 4 slots

On a unit with option slots, as many option boards as the number of option slots can be

mounted. However, some option slots accept only specific option boards.
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6. HARDWARE

(2) Series 18i/180is

Serial communication board Motherboard
Remote buffer/DNC1/DNC2

CPU for CNC control
- Power supply
Sub-CPU board - 2-axis to 6-axis control

- Spindle control
Sub-CPU for 2—path control >
- 2-axis to 6-axis control * LCD/MDI interface

- Spindle interface 1/0 Link
- Analog output PMC-SB7
Analog output (option)
- High—speed Dl
C board - RS-232Cx2
C language function for PMC ”‘Eﬂtif:rcr’g’[ card interface

Symbol CAPi T board (Only T series)

Conversational automatic
programming function

RISC board (Only M series)
High—precision contour control function

Basic system
Data server board ! !
Data server function

Loader control board

Loader control function
2—axis/4—axis control

1/0 Link-II board :

1/0 Link-Il interface Option

HSSB interface board

High—speed serial interface

Ethernet board

Without slots, or

Ethernet interface with 2 slots, or
with 3 slots, or
DeviceNet interface board with 4 slots

DeviceNet interface

PROFIBUS board
PROFIBUS function

On a unit with option slots, as many option boards as the number of option slots can be
mounted. However, some option slots accept only specific option boards.
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6.1 LCD-Mounted Type i Series Hardware

(3) Series 21i/210is

Motherboard

CPU for controlling CNC
- Power supply
2-axis to 4-axis control
Spindle interface
LCD/MDI interface
1/0 Link
PMC-SA1/SB7
Analog output (option)

High—speed DI
) o RS-232C x 2
Serial communication board - Memory card interface
Remote buffer/DNC1/DNC2 - Ethernet (option)
PMC C board
C language function for PMC
Symbol CAPi T board
Conversational automatic program-
ming function (for 21i-T only) Basic system
Loader control board !!
Loader control function

2—-axis/4—axis control

1/0 Link-II board
1/O Link-II interface

=

Option

HSSB interface board

High—speed serial interface

Ethernet board

Ethernet interface

Unit without option
slots or unit having
two option slots

DeviceNet interface board

DeviceNet interface

PROFIBUS board
PROFIBUS function

On a unit with option slots, as many option boards as the number of option slots can be
mounted. However, some option slots accept only specific option boards.
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6. HARDWARE

6.1.2 Total connection diagrams

Common to 16i/18i/21i/160is/180is/210is

Motherboard

H 24V-INCPIA) [} P
3
2|
] Soft key cable MDI UNIT
aQ [ cx2
o
- woiccass) [JO————————[] e«

reazo0308) [} RS-232C 110 unit

R232(JD36B) ]D_< —DT RS;ZSZC, 1/0 unit

—— Touch panel

Analog output for tool drive
A-OUT&HDI(JA40; '—(
( ) ] High-speed skip input

Distributed 1/0| Manual pulse generator
board
2avoc —J[|cPp1  JA3[][]

10 Link@apaan) [JO—————][] 018 il Operator's
] s01a i pane

CPD1 Distributed /0
24vDC [l Do 00— power
(|08 magnetics

1/0 UNIT
l_D[ IDIA o uni, ete. I 20Nt

Position coder for
] analog spindle

SPDL&POS(JA41)
Circuit breaker

{}— 200vac

200VAC
MCC  Circuit breaker

Position coder

To 2nd spindle Serial spindle motor

TBL  oX )
Fsse(cor10a-1) [J[——] Q Ais 1 servo

motor

Axis 2 servo

rFssecorioa-2) [J[} - = motor

Axis 3 servo
motor

<= - - - -

Axis 4 servo

motor
Up to four to eight axes, depending on the model
(In this figure, a 1-axis amplifier is used.)
Separate detector interface unit 1
24VDC — CP11A JF101[] Linear scale, axis 1

JF102 Linear scale, axis 2

COP10B  JF103 Linear scale, axis 3

[]corP10a  F104[]
—[ CNF1 aaa (] Battery for absolute scale

(Required only when an absolute scale is used)
Separate detector interface unit 2 (cannot be used in the 21i/210is)

L—{{cPua  sr10a]
sF102]]

JF103 Linear scale, axis 3

JF104

ETHERNET(CD38A) [} Ethemet
SV-CHK(CA69) J0——— servo check board
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6.1 LCD-Mounted Type i Series Hardware

When option boards are provided

Serial communication
board

Remote buffer board
DNC1 board

DNC2 board

Option slot

R232-3(JD28A) ]D—D RS-232C I/O unit
(when remote buffer board or DNC2 board is used)
RS-422 1/O unit
razz-0e) [} D (when remote buffer board or DNC1. board is used)

Sub-CPU board
(cannot be used in

21i/2107)
A-0UT(3A40) [J[J————— Analog output for tool drive
Position code!
sppL&Pos(Al) [ it 4
Position coder
Spindle motor
Servo card To 2nd spindle
e Subaxis 1
(COPIOAil) servo motor
FSSB
(COP10A-2)
Subaxis 2

servo motor

Subaxis 3
servo motor

Subaxis 4
servo motor

|

Up to 6 or 8-axes, depending on the model

SV-CHK(CA69) ]D— Servo check board
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6. HARDWARE

When option boards are provided

Circuit breaker

{1 200vac

MCC Circuit breaker

Loader control board

Option slot

o
TB2
COP10B
COP10A

Loader axis 1

FSSB(COP10A) servo motor

Loader axis 2
servo motor

Loader axis 3
servo motor

Loader axis 4
servo motor

(in this figure, a 1-axis amplifier is used.)

Data server board

ATA card

SV-CHK(CA69) [J[}———————"Loader control servo check board
pistributed 110
2voC __frlceon  3A3]]
/0 Link(3D1A) [ }—————][] 9018 00 nggf‘;‘;,"s
[ 014 N0 loader
24vDC [|cPo1 ibuted 0—
ERE] fig'osard I moavglfxreucs
rﬂ[ D1 /O unit,etc. [T[}—— cabinet

The user should have the ATA card ready.

10BASET(CD38) ]D—U Ethernet
HSSB board
(When an PANEL i or PC is connected
HSSB(COPT)[ J(F——————— PC or PANEL using the HSSB interface, the model
name is 16i/18i/21i.)
1/0 link II board
ey [ To other
DeviceNet board
(TB1) ]D To other

PROFIBUS board
PROFIBUS
adapter unit

Master(IN1) [ J[}F——————————————][] N2
D To other
CN1 ] equipment
PROFIBUS
adapter unit
slave(N2) [JF——————][] 2 n
To other
ont [0 equipment

Ethernet board

10BASET(CD38)

i _| Ethernet
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6.1 LCD-Mounted Type i Series Hardware

The following is the connection diagram specific to the 160is/180is/210is.

MDI unit
dedicated to PCs

MDI(CAS5) ]D—E”: CcK1

Backup(CA75) jﬂi-ﬂ[ Backup unit

PC side Ethernet(CD38S) :”] Hub, etc.
PC side RS-232-C(JD48)
UsB :”] | RS-232-C /0
device
usB
] keyboard
printer
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6. HARDWARE

6.1.3 Configurationof printed circuit board connectors
and cards

6.1.3.1 FS16i/18i/21i motherboard
® Specification

Name Specification
Series 16i A20B-8100-0660
Series 18i A20B-8100-0661

Series 21i

(without Ethernet function, PMC—SA1) A20B-8100-0662

Series 21i

(without Ethernet function, PMC-SB7) A20B-8100-0663

Series 21i

(with Ethernet function, PMC-SA1) A20B-8100-0664

Series 21i

(with Ethernet function, PMC-SB7) A20B-8100-0665

® Connectormounting location

Connector unit
G Joo8 [ JO)
Battery
Rear of unit
COP10A-1 COP10A-2
‘E : (COP10A is a connector installed on the servo card.)
CA69  JD36A JA40 JA41
{ m— cpP1
CN2 D
 — | p M
JD36B JD44A
Motherboard
CN3 CN8
JINA
CNM1A
Motherboard
CA69  JD36A JA40 JA41
s cp1
CAS5
N e |
CN2
e }
JD36B JD44A
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6.1 LCD-Mounted Type i Series Hardware

Connector number

Application

COP10A-1, COP10A-2

Servo amplifier (FSSB)

CA55 MDI

CAB9 Servo check

JD36A RS-232C serial port

JD36B RS-232C serial port

JA40 Analog output/high—speed DI
JD44A 1/0 link

JA41 Serial spindle/position coder
CP1 24VDC-IN

JINA F-BUS interface

CN8 Video signal interface
CNM1A PCMCIA interface

CN2 Soft key

CN3 Inverter

CD38A Ethernet

® Cardand power supply mounting location

-
Connector Connector Connector

(1) Axis control
card

control card

i
i
i
i
;
(2) Display : (3) CPU card
i
i
i
i
i

o =000

Connector

(4) Power supply unit
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6. HARDWARE

No. Name Specification Function Remarks
(1) | Axis con- A20B-3300-0033 | Axis control 2 axes | Applicable servo
trol card - software: Series
A20B-3300-0032 | Axis control 4 9090 (21i)
axes
A20B-3300-0243 | Axis control 2 Applicable servo
axes software: Series
- 90B0
A20B-3300-0242 | Axis control 4
axes
A20B-3300-0241 | Axis control 6
axes
A20B-3300-0240 | Axis control 8
axes
A20B-3300-0248 | Axis control 4 Applicable servo
axes software: Series
- 90BO (High—
A20B-3300-0245 | Axis control 6 speed HRV)
axes
A20B-3300-0244 | Axis control 8
axes
A20B-3300-0246 | Learning—control Applicable servo
axis control software: Series
90B3/90B7
A20B-3300-0247 | Learning—control Applicable servo
axis control software: Series
90B3/90B7 (High—
speed HRV)
A17B-3300-0500 | Applicable to Dual | Applicable serve
Check Safety software: 90BO
Axis control 8 Applicable moni-
axes tor software: 90B9
(2) | Display A20B-3300-0280 | 10.4” color LCD Graphic software
control with graphic func- | 60V6 series, em-
card tion and em- bedded Ethernet

bedded Ethernet

A20B-3300-0281

8.4” color LCD
with graphic func-
tion and em-
bedded Ethernet

A20B-3300-0282

9.5” monochrome
LCD with graphic
function and
embedded Ether-
net

A20B-3300-0283

7.2” monochrome
LCD with graphic
function and
embedded Ether-
net

control software
series 656A

A20B-3300-0300

9.5” monochrome
LCD with em-
bedded Ethernet

A20B-3300-0301

7.2” monochrome
LCD with em-
bedded Ethernet

Embedded Ether-
net control soft-
ware series 656A

A20B-3300-0302

9.5” monochrome
LCD

A20B-3300-0303

7.2” monochrome
LCD
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6.1 LCD-Mounted Type i Series Hardware

No. Name Specification Function Remarks
(3) |CPUcard | A20B-3300-0310 | DRAM 16MB for
Series 16i/18i
A20B-3300-0311 | DRAM 32MB for
Series 16i/18i
A20B-3300-0291 | DRAM 16MB for
Series 21i
A20B-3300-0290 | DRAM 32MB for
Series 21i
A20B-3300-0312 | DRAM 16MB for When embedded
Series 21i Ethernet function
is used with Se-
A20B-3300-0313 | DRAM 32MB for ries 21i
Series 21i
(4) | Power A20B-8100-0720
supply unit
e DIMMmodule mounting location

S

module

DIMM
module socket

T

’
|
|
|
|
i

(1) FROM/SRAM | |
|
|
|
|
|
|

2) Analog spindle
module
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6. HARDWARE

No. Name Specification Function Remarks
(1) | FROM/ A20B-3900-0160 | FROM 16MB Various control
SRAM SRAM 1MB software programs
module I 20B-3900-0161 | FROM 16MB 2;35;/? ﬁiéﬁge
SRAM 2MB The SRAM is a
A20B-3900-0162 | FROM 16MB battery—-backed
SRAM 3MB memory module.
A20B-3900-0163 | FROM 32MB
SRAM 1MB
A20B-3900-0164 | FROM 32MB
SRAM 2MB
A20B-3900-0165 | FROM 32MB
SRAM 3MB
A20B-3900-0180 | FROM 16MB
SRAM 256kB
A20B-3900-0181 | FROM 16MB
SRAM 512kB
A20B-3900-0182 | FROM 32MB
SRAM 256kB
A20B-3900-0183 | FROM 32MB
SRAM 512kB
(2) | Analog A20B-3900-0170 | Analog spindle
spindle position coder
module
® LEDdisplay

[ B

@)

Rear

r of unit

[

| i

NI

(green) [

Link for the embedded
Ethernet. This indica-
tor is turned on when

the link is established.

qvds

owas | . —

09037 || dWvHS

29031 || WIVAS

19031
£€9a31

<+ Alarm (red)

<«— Status (green)
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6.1 LCD-Mounted Type i Series Hardware

(1) Changes in status LED (green) indication at power—on time

No. | Status LED Status
1 OOooo Power is not supplied.
2 L 1] || Initial status immediately after power is switched on; boot
is running.
3 m | | System activation started.
4 HOEE Waiting for each processor ID in the system to be set up.
5 OOmm Each processor ID in the system has been set up.
6 | | | FANUC bus initialized.
7 OmCm PMC initialized.
8 | |mm | Information about the hardware configuration of each
printed—circuit board in the system has been set up.
9 [mimm | PMC ladder initialized.
10 Ommc] Waiting for digital servo to be initialized.
11 HEEC] Digital servo initialized.
12 |_|mmim} Initialization is completed, and normal operation is in
progress.
H: On [1: Off

(2) Alarm LED (red) indication at system alarm occurrence
If any of these LEDs lights, it is likely that the hardware is defective.

Alarm LED Meaning

SVALM Servo alarm.

SEMG Lights when a system alarm occurs.
The hardware has detected a failure in the system.

SFAIL Lights when a system alarm occurs.
Used by the software to stop the system. Lights while boot is
under way.

SRAMP RAM parity or ECC alarm.
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6. HARDWARE

6.1.3.2 FS160is/180is/210is motherboard

® Specifications

Item

Code

Series 160is motherboard

A20B-8100-0790

Series 180is motherboard

A20B-8100-0791

Series 210is motherboard (PMC—SAL)

A20B-8100-0794

Series 210is motherboard (PMC-SB7)

A20B-8100-0795

® Mounting positions of connectors

Connector unit
oo [T 10
Battery
Rear of unit
COP10A-1 COP10A-2
i (COP10A is a connector installed on the servo card.)
SO | —
ID36A JA40  JA4L
JD36B  JD44A
JD48 s alnainaln cP1
[I;I] CA69 [[II [‘I| [‘I [‘I [‘I
=
CD38s CAS5 CD38A CA75 T
T
Motherboard
D CN8
CN3
JNA
PCMCIA2
Motherboard
TP1 ”
JD36A JA40 JA41
JD36B  JD44A
Jp4s
v I CP1
|ﬂ| CAGY |ﬂ| |;|| I;I||I;I ||;I
Ol0= —
1 = —_
CD38S  CAS5 CD38A
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6.1 LCD-Mounted Type i Series Hardware

Connector number Use
JD48 PC side RS232C, USB
COP10A-1, COP10A-2 | Servo motor (FSSB)

CA55 MDI

CAB9 Servo check

JD36A RS232C serial port

JD36B RS232C serial port

JA40 Analog output/High—-speed DI
JD44A 1/0 Link

JA41 Serial spindle/Position coder

CP1 24VDC-IN

CD38A Ethernet(10BASE-T/100BASE-TX)
CD38s PC side Ethernet(10BASE-T/100BASE-TX)
TP1 Touch panel

CA75 Backup unit

JINA F-BUS interface

CN8 Video signal interface

PCMCIA2 PCMCIA interface
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6. HARDWARE

Mounting positions of cards

(1) 2 (3)
Axis control card CE card CPU card
Connector Connector Connector
DIMM module DIMM mod}ile

i
g
g
g
g
g
g
i
g
g
i
g
g
g
g
g
i
g
g
g
g
g
i
g
g
g
L

_ 0l =

O

0

— )
Power supply unit
No. Name Code Function Remarks
(1) | Axis control card | A20B-3300— | Axis control Servo software
0033 2-axes series 9090
- (210is)
A20B-3300- | Axis control
0032 4—axes
A20B-3300- | Axis control Servo software
0243 2-axes series 90BO
A20B-3300- | Axis control
0242 4—axes
A20B-3300- | Axis control
0241 6-axes
A20B-3300- | Axis control
0240 8-axes
A20B-3300- | Axis control Servo software
0248 4-axes series 90BO
- (High—speed
A20B-3300- | Axis control HRV)
0245 6-axes
A20B-3300- | Axis control
0244 8-axes
A20B-3300- | Learning con- Servo software
0246 trolled axis control | series
90B3/90B7
A20B-3300- | Learning con- Servo software
0247 trolled axis control | series
90B3/90B7(High
—speed HRV)
A17B-3300- | Applicable to Dual | Servo software
0500 Check Safety series 90BO
Axis control Monitor software
8-axes series 90B9
(2 |CE CE card 1 | A20B-3300- | For 10.4” color
card 0330 LCD
CE card 2 | A20B-3300— | Win CE CPU
0320
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6.1 LCD-Mounted Type i Series Hardware

No. Name Code Function Remarks
(3) | CPU card A20B-3300- | For Series 160is/
0310 180is
DRAM 16MB
A20B-3300- | For Series 160is/
0311 180is
DRAM 32MB
A20B-3300- | For Series 210is
0291 DRAM 16MB
A20B-3300- | For Series 210is
0290 DRAM 32MB
A20B-3300- | For Series 210is When the series
0312 DRAM 16MB 210is uses the
- - PC’s embedded
A20B-3300- | For Series 210is Ethernet feature
0313 DRAM 32MB
(4) | Power supply A20B-8100—
unit 0720

NOTE Seeltem 6.1.3.3, “CE CARD" for the configuration of the CE card.
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6. HARDWARE

Mounting positions of DIMM module

DIMM modulef——i___

(1) FROM/SRAM
module

DIMM module  (2) Analog spindle module
\ -

Conne(%tor

\4

Connector
||

(1
i
|
|
||

Connector \

v

L

00

Connector

LI

— —
Motherboard
No. Name Code Function Remarks
(1) | FROM/SRAM A20B-3900- | FROM 16MB FROM contains
module 0160 SRAM 1MB various types of
control software.
A20B-3900~ | FROM 16MB SRAM is bat-
0161 SRAM 2MB tery—backed
A20B-3900- | FROM 16MB memory.
0162 SRAM 3MB
A20B-3900- | FROM 32MB
0163 SRAM 1MB
A20B-3900- | FROM 32MB
0164 SRAM 2MB
A20B-3900- | FROM 32MB
0165 SRAM 3MB
A20B-3900- | FROM 16MB
0180 SRAM 256kB
A20B-3900- | FROM 16MB
0181 SRAM 512kB
A20B-3900- | FROM 32MB
0182 SRAM 256kB
A20B-3900- | FROM 32MB
0183 SRAM 512kB
(2) | Analog spindle A20B-3900- | Analog spindle
module 0170 position coder
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6.1 LCD-Mounted Type i Series Hardware

® LEDdisplay

[ == 1 10O |

Rear of unit

gu i@ﬂ@ﬂl B[]

Indicates the link
state of the Ether-
net on the NC
side. This LED

,— — —I lights when a link

Status (Green) is established.

N

D: Flashes while data
is being sent or re- |— —

ceived over the

Ethernet on the |

PC side.

Lights when a Alarm (Red)

link is estab- I— —_—

lished in 100

Mb/s mode over

the Ethernet on

the PC side.

ISYSEMG

=]

Status (Green)
* LED1 to LED4 : NC side status
LED5 to LEDS : PC side status

(1) Changes in status LED (green) indication at power—on time (NC side
status : Green LED)

No. ‘ Status LED ‘ Status
‘ 1.2.34 ‘
1 1 OOooo 1 Power is not supplied.
727‘ | 1] ]| ‘ Initial status immediately after power is switched on; boot
‘ ‘ is running.
7371 m | | 1 System activation started.
7471 HOEE 1 Waiting for each processor ID in the system to be set up.
7571 OOmm 1 Each processor ID in the system has been set up.
7671 T 1 FANUC bus initialized.
7771 OmOm 1 PMC initialized.
787‘ | |mm | ‘ Information about the hardware configuration of each
‘ ‘ printed—circuit board in the system has been set up.
7971 OoOm 1 PMC ladder initialized.
71071 Ommc] 1 Waiting for digital servo to be initialized.
71171 HEEC] 1 Digital servo initialized.
71271 |_|mmim} 1 Initialization completed, and usual operation under way.
H: On [ Off
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6. HARDWARE

(2) Changes in status LED (green) indication at power—on time (PC side
status : Green LED)

No. | Status LED Status
(LED 5to 8)
56.7.8
1 OOooo Power is not supplied.
2 L 1] || Initial status immediately after power is switched on.
3 HEEC] The NC to PC interface is being initialized.
4 | | | Waiting for the PC to boot.
5 | [} The NC screen is displayed on the PC.
6 |_|mmim} Operating normally after starting up successfully.

H: On [ Off
(3) Alarm LED (red) indication at system alarm occurrence
If any of these LEDs lights, it is likely that the hardware is defective.

Alarm LED Meaning

SVALM Servo alarm

SYSEMG Lights when a system alarm occurs. The hardware has detected
a failure in the system.

SYSFAIL Lights when a system alarm occurs. Used by the software to
stop the system. Lights while boot is under way.

PARITY1 SRAM parity alarm

PARITY2 Common RAM parity alarm between NC and PC

(4) Status LED (red) indication at error occurrence (PC side status : Green

ED)

Status LED Status
(LED5to 8)
5.6.7.8

OmOoo Common RAM parity alarm between NC and PC

H: On [ Off

(5) PC POWER (green LED) lights when the CE card is powered on
(including during backup operation).

® Rotary switch setting

For the LCD-mounted type, the startup sequence used during power—up
can be changed by the rotary switch on the mother board.

Rotary switch Contents
setting
0 Setting for maintenance.

The start menu is displayed. It is possible to start boot
and IPL from the PC.

1 Setting for usual operation.
The start menu is not displayed.
It is impossible to start boot or IPL from the PC.

2 Setting for maintenance.
Normally, this position is not used.

7 Setting for maintenance.

The start menu is displayed when MDI keys <6> and <7>
are pressed.

It is possible to start boot or IPL from the PC.
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6.1 LCD-Mounted Type i Series Hardware

Mounting position of rotary switch (LCD—mounted type CNC)

I == | 10 |

Rear of unit

(R
]

=0 —

Rotary switch

® Short plug settings

'

L0000 0-

Mother board

TMILL (short)

Be sure to insert these short plugs. RESERVE (open)

Be sure to remove these short plugs.
(For some boards, the pins for these
short plugs are not mounted.)

6.1.3.3 CE card

The CE card has a different configuration from other card printed—circuit
boards.
CE cards 1 and 2 are combined and the compact flash card is attached.

® CE card configuration

CE card 2 Spacer
Compact flash card CE card 1

Connector

CE card Compact flash card  CE card CE card
CE card 1 side Side view CE card 2 side

154



6. HARDWARE

Item Cord Remarks
CE card 1 A20B-3300-0330 10.4” LCD
CE card 2 A20B-3300-0320

Compact flash card | A87L-0001-0173#032MBA | 32MB

A87L-0001-0173#048MBA | 48MB

A87L-0001-0173#064MB 64MB

A87L-0001-0173#096MB 96MB

Spacer A98L-0005-0208

6.1.3.4 Inverter PCBs and connector units

Name Specification
Inverter For monochrome LCD A20B-8100-0710
PcB For 10.4” color LCD A20B-8001-0920
For 8.4” color LCD A20B-8001-0922
Connector | For unit with no option slot A15L-0001-0060#B
unit For unit with two option slots A15L-0001-0060#A
For unit with three or four option slots A15L-0001-0060#C

NOTE  The connector unit is fastened to the case with self~tapping screws.

® Connector mounting location
(1) With 3 or 4 slots

CN39A CN39B Connector unit

[

CP8 CN39C CN39D

Rear of unit

(2) With 2 slots

Connector unit

. Fan motor

Rear of unit

(3) With no slot

CP8 Connector unit

ey e
I\

CN39A CN39B

Rear of unit
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6.1 LCD-Mounted Type i Series Hardware

®  Connector location (printed—circuit board)
(1) Inverter PCB

CP1

o]
L \———8

(2) Connector unit for no slot type

CN39A CN39\B

L

CP8

(3) Connector unit for 2—slot type

CN3%A  CN39B

s

cP8

(4) Connector unit for 3—slot and 4—slot types

CN3%A  CN39B CN39D
/ /
o
= I[N
cP8 \CNssc
Connector number Application

CN39A Power supply for fans
CN39B
CN39C
CN39D
CP8 Battery
CP1 Power supply for LCD backlight
CN3 Power supply for inverter PCB
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6. HARDWARE

6.1.3.5 Clanguage board, serial communication board, Symbol
CAPI T board, and PMC-SE board

® Specification

Name Specification

C language board A20B-8100-0261

Serial communication board A | Remote buffer/DNC2 A20B-8100-0262

Serial communication board B | DNC1 A20B-8100-0263
Symbol CAPi T board A20B-8100-0264
PMC-SE board A20B-8100-0150

NOTE The PMC-SE board cannot fit into any of the following slots.

- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option slots
® Connector location
(1) PMC-SE board

JINA
F-BUS backplane connector

CP8B

JD1A2 JD38B JD38A JD6A

e e A N

(2) Clanguage board

JINA
F-BUS backplane connector
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6.1 LCD-Mounted Type i Series Hardware

(3) Serial communication board A remote buffer/DNC2

JINA
F-BUS backplane connector

JD28A JD6A

L L

(4) Serial communication board B/DNC1

JINA
F-BUS backplane connector

JD28A JD6A

L G

(5) CAP-Il board/Symbol CAPi T board

JINA
F-BUS backplane connector

CP8sB

Connector number Application

JD1A2 1/0 link

JD38B RS-232C serial port

JD38A RS-232C serial port

JD28A RS-232C serial port

JD6A RS-422 serial port

CP8B SRAM backup battery
(Normally, the connector is not used. To keep the
contents of SRAM with the printed circuit board re-
moved, connect the battery to this connector.)
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6. HARDWARE

® Card and DIMM module locations

PMC-SE board

@) @
CPU card DRAM module

[u]
cPsB

[ysoasn 1L, woor ]

Note) The DRAM module is mounted on the CPU card.

C language board, serial communication board, Symbol CAPi T board

@)
, DRAM module

u)
CP8B

No. | Name Specification Function Remarks
(1) |CPU A20B-3300-0070 | PMC/
card communication/
conversational
function
(2) | DRAM A20B-3900-0042 | DRAM for PMC/ 4M/2M
module communication/
conversational
function

® LEDindication

LE@\ Status
ween)
AL ) ‘

Alarm
(red)

e o - - .- ---a

: (Red)

Installed on the CPU board in
the case of the PMC-SE board.
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6.1 LCD-Mounted Type i Series Hardware

Alarm LED (red) indication at system alarm occurrence

Alarm: 123 Cause

Ooo Usual operation under way
|| Bus error (L-bus alarm)
Omd Bus error or DRAM parity (L—bus EMG)
HE Reset under way
O0m 1/O link error
L |m] | (Reserved)
Omm SRAM parity
HEE 1/0 SRAM parity

Alarm LED Cause

DRMPTY DRAM PARITY

BUSERR L-bus error (when the CPU peripheral control G/A is the

master)
H: On [ Off

NOTE ThealarmLE

Dindicatesthataresetis underway immediately after

the power is turned on.

6.1.3.6 Sub—CPUDb

® Specification

oard

Name7

Specification

Sub—CPU board A20B-8002-0190

NOTE The sub—CPU board cannot fit into any of the following slots.

- Center slot
- Option slot

of a unit with 3 option slots
farthest from the LCD in a unit with 4 option slots

® Connector mounting location

JINA

F-bus backplane connector

CAg9 JA4L JA40

= LG

Connector number Application
CAB9 Servo check
JA41 Serial spindle/position coder
JA40 Analog output
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6. HARDWARE

® Card and DIMM module locations

(1) Axis control
card

Connector

(2) CPU card

Connector

The DRAM module is mounted on the CPU card.

No. Name Specification Function Remarks
(1) | Axis control | A20B-3300-0243 Axis control 2 | Applicable servo
card axes software:
Series 90B0
A20B-3300-0242 Axis control 4
axes
A20B-3300-0241 Axis control 6
axes
A20B-3300-0240 Axis control 8
axes
A20B-3300-0248 Axis control 4 | Applicable servo
axes software:
- Series 90B0 (High—
A20B-3300-0245 Axis control 6 speed HRV)
axes
A20B-3300-0244 Axis control 8
axes
A20B-3300-0246 Learning— Applicable servo
control axis software:
control Series 90B3/90B7
A20B-3300-0247 Learning— Applicable servo
control axis software:
control Series 90B3/90B7
(High—speed HRV)
(2) | CPU card A20B-3300-0310 DRAM 16MB
A20B-3300-0311 DRAM 32MB
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6.1 LCD-Mounted Type i Series Hardware

® LEDindication

— @ )

|

Status (green)

Alarm (red)

|

LWV
ZWIV
SNV

(1) Changes in status LED (green) indication at power—on time

No. | Status LED Status
(LEDY, 2)
1 0a Power is not supplied.
2 | | Initial status immediately after power is switched on; the
sub—CPU has not started.
3 Om RAM initialization.
4 || Waiting for system ID to be set up.
5 0a Waiting for software initialization to be completed No. 1
6 | | Waiting for software initialization to be completed No. 2
7 Om Initialization of position coder, digital servo circuit, etc.
8 || Initialization completed, and usual operation under way
H: On [ Off

(2) Alarm LED (red) indication at system alarm occurrence

Alarm LED Meaning
ALM1 Bus error on sub—CPU board.
ALM2 Servo alarm.
ALM3 On: DRAM parity or ECC alarm
Blinking: L—bus error (when the CPU peripheral control G/A is
the master)
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6. HARDWARE

6.1.3.7 RISC board

® Specification

Name Specification

RISC board A20B-8100-0170

NOTE The RISC board cannot fit into any of the following slots.

- Center slot of a unit with 3 option slots

- Option slot farthest from the LCD in a unit with 4 option slots
® Connector mounting location

JNA
F-bus backplane connector

® Card mounting location

. Connector .

| (1) cPU card]

No. Name Specification Function Remarks
1) CPU card | A20B—-3300-0102 Standard type
A17B-3300-0401 High—speed type
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® LEDindication

Alarm (red) ; Status (green) y

! ;

i

H i

> > > ! [ [ - - i
= [ [ | m m m m !
S < < i o g [} o :
~ =3 5 H ) w N = i
i i

i H

(1) Status LED (green) indication (LED lighting)

Alarm LED Status
(LED4 to LED1)

OOooo Power is not supplied.

|_|mmim} CNC wait (1) (Check the CNC for the cause.)

OmOoo Module ID error (Replace the printed circuit board or
FROM module.)

| [} CNC wait (5) (Check the CNC for the cause.)

OOomo ROM test error (Replace the printed circuit board or
FROM module.)

_|m] [} CNC wait (3) (Check the CNC for the cause.)

HEEC] System error (Replace the printed circuit board or FROM
module.)

[mimm | RAM test error (Replace the printed circuit board.)

| |mm | CNC wait (2) (Check the CNC for the cause.)

OmCm Parameter error (Replace the printed circuit board or
FROM module.) (B437 series only)

OOmm DRAM test error, interpolation cycle interrupt wait (Re-
place the printed circuit board.)

HOEE CNC wait (4) (Check the CNC for the cause.) (B451 se-
ries only)

L 1] || Power was turned on, but the processor is not activated.

H: On [ Off
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(2) Status LED (green) indication (LED blinking)

Alarm LED Status
(LED4 to LED1)

*0gd Command execution in progress (reset)

Oxx] Command execution in progress (pre—processing, dis-
tribution)

OO0 Command wait

Ok NC statement input wait

*ok [k Command execution in progress (parameter change)
(B437 series only)

OOk Automatic operation is not activated. (Replace the

printed circuit board.) (B451 series only)

*: Blinking [J: Off

(3) Alarm LED (red) indication
Alarm LED Status
(LED7 to LED6)
|| DRAM parity error occurred.
Omd Something unusual occurred in the power for the proces-
sor core.
O0m Reserved
H: On [ Off

6.1.3.8 Data server board, fast data server board

® Specification

Name Specification

Data server board (ATA

card version) A20B-8100-0271

Fast data server board (ATA card version)

A20B-8100-0770

Add-on board A20B-2002-0960

NOTE The data server board (ATA card version) cannot fit into any of the
following slots.
- Option slot nearest to the LCD
- Center slot of a unit with 3 option slots
- Option slot farthest from the LCD in a unit with 4 option slots

Connector mounting location

F-BUS backplane connector
JNA

-

CD38 or CD38R

CNH6 is mounted on the add-on board.
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Connector number Application
CNH6 ATA card interface
CD38 (for data server) 10BASE-T Ethernet interface
CD38R (for fast data server) 10/100 BASE-TX Ethernet interface

® LEDindication

JINA
F-BUS backplane connector

LED detail diagram

<N3FYO)XLE
N3349)TIddL

0

<— (@3¥a@IT100

QU000 et
TITT] conl(d 7
I g 8

NOTE : BTX is installed for the fast data server board only.

LED indication transition at power—on time

No. | LED indication Ethernet board status
1234
1 STATUS OO | Power off.
2 STATUS HEEE | Initial status immediately after power is switched on.
3 STATUS [JEEE | MPU initialization completed.
4 STATUS [JUJHME | Firmware download completed.
5 STATUS [JUJC)M | Control passed to the OS.
6 STATUS HEE[] | OS PHASE 1
7 STATUS [JHE[] | OS PHASE 2
8 STATUS BCJE[] | OS PHASE 3
9 STATUS [JJE[] | OS PHASE 4
y| 10 STATUS *[JJJ | Start sequence completed.

When the Ethernet board is started normally, the STATUS LEDs light as
shown at No. 10. This condition is preserved unless an abnormal condition
occurs.
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Communication status LED indication

No. | LED indication Ethernet communication status
1 RXLED W | Lights during data reception.
2 TXLED M | Lights during data transmission.
3 TPPIL B | Lights to indicate normal connection with the hub.
4 COLLED H | Lights to indicate a data collision.
5 BTX B | Lights when a 100BASE-TX connection is made.
(for fast data server)
NOTE
TPPIL: If this LED is off, communication does not occur. Itis likely

that the Ethernet board is not connected with the hub
normally. The LED does not light also when the power to
the hub is off. It remains to be on when the Ethernet board
is connected to the hub normally.

COLLED: This LED lights frequently if Ethernet communication traffic
(amount of communication) is heavy or noise in the
surrounding is high.

LED indication (STATUS) at error occurrence
The STATUS LEDs repeat LONG and SHORT patterns. The LONG and
SHORT patterns correspond to long and short lighting intervals, respectively.

® For data server board

No. STATUS LED Ethernet/data server board state
indication
LONG SHORT
1234 1234
1 [mimm | B0 | Failure caused by this | System reset
board.
2 OodOm OmOoo Machine check
3 OOmm |_|mmim} DRAM parity alarm
4 OOmm MmO | Failure caused by NMI of another module
another board.

® For fast data server board

No. STATUS LED Board state
indication
LONG SHORT
1234 1234
1 OOmm EBE[] | Failure caused by this | SDRAM parity alarm
board
2 OmOm OOooo General invalid
instruction
3 OmOm |_|mmim} Invalid slot instruction
4 OOmm B0 | Failure caused by NMI of another module
another board

NOTE If an error, indicated by repeatedly flashing a LONG and SHORT
combination other than the above, occurs, contact FANUC.

LED indication (ALARM) at error occurrence

No. | LED indication Ethernet communication status

1 Parity Alarm B | A parity error has occurred in main memory.
It is likely that the hardware is defective.
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6.1.3.9 Loader control board

® Specification

Name Specification

Loader control board A20B-8100-0830

NOTE The loader control board cannot fit into any of the following slots.
- Center slot of a unit with 3 option slots
- Option slot farthest from the LCD in a unit with 4 option slots

® Connector mounting location

JINA
F-bus backplane connector

CA69 JD1A

= -

Connector number Application
CAB9 Servo check
JD1A 1/O link

® Card mounting location

) )

Axis control card CPU card

JNA .-. Connector .

Connector [~ i

i JD1A

|

No. Name Specification Function Remarks
(1) | Axis control | A20B-3300-0033 | Axis control 2 Applicable servo
card axes software: Series
- 9090
A20B-3300-0032 | Axis control 4
axes
(2) | CPU card A20B-3300-0291 With DRAM

16MB
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® LEDindication

L

Alarm (red) = - Status (green)

LNV
NIV
SNV

(1) Changes in status LED (green) indication at power—on time

No. Status LED Status
(LED1to 4)
1 OOooo Power is not supplied.
2 L 1] || Initial status immediately after power is switched on;

the loader CPU has not started.

3 HENC] RAM initialization
4 | | | Waiting for system ID to be set up.
5 | [} Waiting for software initialization to be completed No. 1
6 HOEE Waiting for software initialization to be completed No. 2
7 Ommc] Waiting for digital servo to be initialized.
9 [mimm | Initialization completed, and usual operation under
way.
H: On [ Off

(2) Alarm LED (red) indication at system alarm occurrence
When any of these alarm LEDs lights, it is likely that the hardware is

defective.
Alarm LED Meaning
ALM1 SRAM parity alarm.
ALM2 Servo alarm.
ALM3 Lights when a system alarm occurs.
Used by the software to stop the system.
ALM4 Lights when a system alarm occurs.
The hardware has detected a failure in the system.
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6.1.3.10HSSB interface board

® Specification

Name Specification

HSSB interface board A20B-8001-0641

® Connector mounting location

JNA
F-bus backplane connector

CoP7

[]

Connector number Application

COP7 High—speed serial bus interface

® Card mounting location

No card is mounted on the HSSB interface board.
® LEDindication

Status (green) Alarm (red)

o | [z ]
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(1) Changes in status LED (green) indication at power—on time

No. | Status LED Status
(ST4to 1)
1 OOooo Power is not supplied.
2 L 1] || Initial status immediately after power is switched on.
3 HEEC] HSSB board being initialized.
4 | | | Waiting for PC boot to be executed.
5 | [} CNC screen being displayed on the PC.
6 |_|mmim} Initialization completed, and usual operation under way.
H: On [ Off

(2) Status LED (PC status, green) indication at error occurrence

Status LED Status
(ST4to 1)
Ommc] A thermal error has occurred at the PANEL i.
OmCm HSSB communication was discontinued.
OmOoo Parity alarm in NC/PC common RAM.
OOmm An HSSB communication error has occurred.
OOomo A battery alarm has occurred at the PANEL i.
H: On [ Off

(3) Alarm LED (red) indication at error occurrence

Alarm LED Meaning
ALl HSSB communication was discontinued.
AL2 Parity alarm in NC/PC common RAM.
® Rotary switch (SW1) setting

Rotary switch setting when the PC or PANEL i is connected
By changing the rotary switch setting on the board, the startup sequence at
power—up can be changed.
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Rotary switch Contents
setting

0 Setting for maintenance.
The start menu is displayed. It is possible to start boot and
IPL from the PC or PANEL i.

1 Setting for usual operation.
The start menu is not displayed.
It is impossible to start boot or IPL from the PC or PANEL i.

2 The CNC and PC or PANEL i do not perform the handshake
but start independently of each other.

e CNC
Even if the PC or PANEL i is not connected or turned
on, just the CNC can be started and operated. (For this
operation, a special display unit, MDI, operator’s panel,
and the like are necessary.) Even if the PC or PANEL i
is connected and turned on, the startup menu does not
appear.

e PCorPANEL
Even if the CNC is connected or turned on, the startup
menu does not appear. The boot or IPL operation can-
not be performed from the PC or PANEL i.

If an HSSB device driver for Windows 95/98, WindowsNT4.0, or
Windows2000 is installed on the PC or PANEL i, just the PC
or PANEL i or CNC can be turned on or off.

For multi—connection, in which multiple CNC units are con-
nected to a single PC or PANEL i, usually select this setting.

NOTE PANEL i used here represents hardware that can operate on a
stand—alone basis (provide a stand—alone option).

6.1.3.11 I/O link—Il board

Name Specification

FANUC I/O Link-II board A20B-8100-0250

® Connector location

JINA
F-BUS backplane connector

T81

[ ]

Connector number Application

TB1 Terminal board for FANUC I/O Link-Il interface

® Card location
No card is mounted on the FANUC 1/O Link—II board.
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® LEDindication

il

TB1

LED6 (red)’/

LED5 (green)

LED4 (green)

g =]

LED1 (green)

LED2 (green)

LED3 (green)

(1) Hardware control LEDs

LED No. Meaning
LED5 Lights when the CPU on the FANUC /O Link-II board is
running. When the LED is off, it means that the CPU has
been reset.
LED6 Lights when a DRAM parity error is detected.

It is likely that the hardware is defective.

(2) Soft control LEDs

Status LED Meaning
(ST4to 1)

L 1] || Immediately after power is switched on.

| [} Communication board being initialized.

»*O0ogd DI/DO data is being transferred normally.

[mimm | A RAM parity error has occurred.

It is likely that the hardware is defective.

O0mm An F-BUS error has occurred.

OOomo An F-BUS system emergency condition has occurred.
Alternatively, a communication error (FCS error, com-
mand error, frame length error, response time—out, etc.)
has occurred.

»*OJmd A communication error has occurred, resulting in error log
being stored. Communication with a slave station has

l restarted. LED2 goes off when a log command (monitor
function) is used. It goes off also when the communica-

»*O0ogd tion error log is erased using a clear command.

Hl: On [: Off : Blinking
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6.1.3.12PROFIBUS board

Name Specification
PROFIBUS board (master function) A20B-8100-0430
Add-on board (slave function) A20B-2100-0430

NOTE The PROFIBUS board cannot fit into any of the following slots.
- Center slot of a unit with 3 option slots
- Option slot farthest from the LCD in a unit with 4 option slots

® Connector location

JINA
F-BUS backplane connector

Add-on board

Connector number Application
JN1 Adapter unit interface for master station
JN2 Adapter unit interface for slave station

® Card location
No card is mounted on the PROFIBUS board.
® LEDindication

JINA
F-BUS backplane connector

LEDs for slave
function

fi
LED1 (green \\ LEDB (red) \\ LEDB (red)
LED2 (green)
LED2 (green) LED3 (green)

LED1 (green)
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(1) LEDs for master function

LED No. Meaning
(abbreviation)
LED1 (CPU) Lights to indicate the CPU for the master function is run-
ning.
LED2 (TOKEN) Lights when the communication LSI (ASPC2) has a token
(right to transmit).
LEDB (PALM) Lights when a memory parity alarm occurs in the master

function circuit.
It is likely that the hardware is defective.

(2) LEDs for slave function (mounted on the add—on board)

LED No. Meaning
(abbreviation)

LED1 (CPU) Lights to indicate the CPU for the slave function is run-
ning.

LED2 (COMM) Lights when PROFIBUS communication starts. It re-
mains to be on after the PROFIBUS communication is
suspended,
however.

LED3 (RUN) Lights to indicate that PROFIBUS communication is be-

ing performed normally.

LEDB (PALM) Lights when a memory parity alarm occurs in the slave
function circuit.
It is likely that the hardware is defective.

6.1.3.13Ethernetboard, fast Ethernet board

Name Specification
Ethernet board A20B-8100-0271
Fast Ethernet board A20B-8100-0770

NOTE The Ethernet board cannot fit into the option slot nearest to the
LCD.
® Connector location

JINA
F-BUS backplane connector

Connector number Application

CD38 (for Ethernet board) 10BASE-T Ethernet interface

CD38R (for fast Ethernet board) | 10/100BASE-TX Ethernet interface

® Card location
No card is mounted on the Ethernet board.
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® |EDindication

JINA
F-BUS backplane connector

Detailed LED diagram

<N3IYO)XLE
N3349)TIddL

0

<— (@3¥a@IT100

QU000 et
TITT] conl(d 7
I g 8

NOTE : BTX is installed for the fast Ethernet board only.

LED indication transition at power—on time

No. | LED indication Ethernet board status
1234
1 STATUS JOOC | Power off
2 STATUS HEEE | Initial status immediately after power is switched on.
3 STATUS [JEEE | MPU initialization completed.
4 STATUS [J{JHM | Firmware download completed.
5 STATUS [JUJC)M | Control passed to the OS.
6 STATUS HEE[] | OS PHASE 1
7 STATUS [JHE[] | OS PHASE 2
8 STATUS BCJE[] | OS PHASE 3
9 STATUS [JJE] | OS PHASE 4
y| 10 STATUS *[JJJ | Start sequence completed.

When the Ethernet board is started normally, the STATUS LEDs light as
shown at No. 10. This condition is preserved unless an abnormal condition
occurs.
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Communication status LED indication

No. | LED indication Ethernet communication status
1 RXLED B | Lights during data reception.
2 TXLED M | Lights during data transmission.
3 TPPIL H | Lights to indicate a normal connection with the hub.
4 COLLED B | Lights to indicate a data collision.
5 BTX B | Lights when a 100BASE-TX connection is made. (for
fast Ethernet)
NOTE
TPPIL: If this LED is off, communication does not occur. Itis likely

that the Ethernet board is not connected with the hub
normally. The LED does not light also when the power to
the hub is off. It remains to be on when the Ethernet board
is connected to the hub normally.

COLLED: This LED lights frequently if Ethernet communication traffic
(amount of communication) is heavy. It also lights
frequently if noise in the surrounding is high.

LED indication (STATUS) at error occurrence
The STATUS LEDs repeat LONG and SHORT patterns. The LONG and
SHORT patterns correspond to long and short lighting intervals, respectively.

® For Ethernet board

No. STATUS LED Ethernet/data server board state
indication
LONG SHORT
1234 1234
1 [mimm | B0 | Failure caused by this | System reset
board.
2 OodOm OmOoo Machine check
3 OOmm |_|mmim} DRAM parity alarm
4 OOmm MmO | Failure caused by NMI of another module
another board.

® For fast Ethernet board

No. STATUS LED Board state
indication
LONG SHORT
1234 1234
1 OOmm EE[] | Failure caused by this | SDRAM parity alarm
board
2 OmOm OOooo General invalid
instruction
3 OmOm |_|mmim} Invalid slot instruction
4 OOmm B0 | Failure caused by NMI of another module
another board

NOTE If an error, indicated by repeatedly flashing a LONG and SHORT
combination other than the above, occurs, contact FANUC.

® LED indication (ALARM) at error occurrence

No. | LED indication Ethernet board status

1 Parity Alarm B | A parity error has occurred in main memory.
It is likely that the hardware is defective.
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6.1.3.14 DeviceNetinterface board

Name Specification

DeviceNet interface board A20B-8001-0880

NOTE The DeviceNet board cannot fit into the center option slot of a unit
with 3 option slots

® Connector mounting location

JINA
F-BUS backplane connector

Connector number Application

TB1 DeviceNet interface

The terminal plate can be removed from the DeviceNet board interface

connector with the cable still connected. Remove the terminal plate by
pulling it towards you.

lilalalal

NOTE The DeviceNet board cannot be removed unless the connector’s
terminal plate has been removed first.
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® LEDdisplay

Daughter board

-
N
-~

|-~
|

NS
HEALTH
- - - - -
m m m m m
=) =} =} g 9
> ] N = S

NS and HEALTH are mounted on the back of the daughter board.
® |EDindication

Name Color Description
LEDO to 3 Green | No special meaning
LEDA Red This LED glows when something unusual occurs in the
internal daughter board. At power—up, the LED does not
glow. If this LED glows, replace the DeviceNet board.
NS Red/ DeviceNet module/network status LED. The LED indi-
green | cates whether the DeviceNet board is turned on or
whether DeviceNet communication is normally per-
formed. For the meaning of this LED indication, refer to
the specifications supplied by ODVA.
HEALTH Red/ | This LED indicates the status of the daughter board. At
green | power—up, this LED glows in red. When the firmware is

loaded to the internal daughter board, the LED turns
green. Then, if something unusual occurs in the daugh-
ter board, the LED turns red. If the LED does not turn
green, replace the DeviceNet board.
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6.1.3.15Backup unit

® Specifications

Item Ordering number
Backup unit PCB A20B-2100-0820
Backup unit cable A02B-0281-K801

® Mounting positions of connectors

CN9

‘/ Backup unit PCB

Front view

Connector name Function

CN9 Supplying the backup power (main printed circuit

board interface)

When the LED (PC POWER) on the main printed circuit board lights, do not
touch any parts in the basic unit and backup unit. The

FS160is/FS180is/FS210is operates for about 12 seconds after the main
power is turned off.
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6.1.4 Listof units and printed circuit boards

6.1.4.1 Basic unit

Model Name Drawing number Remarks
16i Basic unit (No slot) A02B-0281-B500
Basic unit (2 slots) A02B-0281-B502
Basic unit (3 slots) A02B-0281-B503
Basic unit (4 slots) A02B-0281-B504
18i Basic unit (No slot) A02B-0283-B500
A02B-0297-B500 For 18i-MB5
Basic unit (2 slots) A02B-0283-B502
A02B-0297-B502 For 18i-MB5
Basic unit (3 slots) A02B-0283-B503
A02B-0297-B503 For 18i-MB5
Basic unit (4 slots) A02B-0283-B504
A02B-0297-B504 For 18i-MB5
21i Basic unit (No slot) A02B-0285-B500
Basic unit (2 slots) A02B-0285-B502
160is Basic unit (No slot) A02B-0281-B600
Basic unit (2 slots) A02B-0281-B602
Basic unit (3 slots) A02B-0281-B603
Basic unit (4 slots) A02B-0281-B604
180is Basic unit (No slot) A02B-0283-B600
A02B-0297-B600 18i-MB5
Basic unit (2 slots) A02B-0283-B602
A02B-0297-B602 18i-MB5
Basic unit (3 slots) A02B-0283-B603
A02B-0297-B603 18i-MB5
Basic unit (4 slots) A02B-0283-B604
A02B-0297-B604 18i-MB5
210is Basic unit (No slot) A02B-0285-B600
Basic unit (2 slots) A02B-0285-B602
Model Name Drawing number Remarks
16i Case (No slot) A02B-0236-D100#0C
;?: Case (2 slots) A02B-0236-D100#2C
Case (3 slots) A02B-0236-D100#3C
Case (4 slots) A02B-0236-D100#4C
160is Case (No slot) A02B-0236-D100#0D
;?g;i Case (2 slots) A02B-0236-D100#2D

Case (3 slots)

A02B-0236-D100#3D

Case (4 slots)

A02B-0236-D100#4D
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6.1.4.2 Display unit

Standard keyboard
Vertical/Horizontal type,
200x260mm

Model Name Drawing number Soft Touch
key panel

16i 10.4" color LCD A02B-0281-D500 O X

18i

21i 10.4" color LCD A02B-0281-D501 X @]
9.5"” monochrome A02B-0281-D502 @] X
LCD
8.4" color LCD A02B-0281-D503 O X
7.2" monochrome A02B-0281-D504 O X
LCD

160is 10.4" color LCD A02B-0281-D505 O X

180is

210is 10.4" color LCD A02B-0281-D506 X @]
10.4" color LCD A02B-0281-D507 O O

6.1.4.3 MDI unit

Model Name Drawing number Remarks

16i T series/English/ A02B-0281-C120#TBR

18i Small keyboard

21i Horizontal type,

160is 200x140mm

180is - -

210is T series/English/ A02B-0281-C121#TBR

T series/English/
Standard keyboard
Horizontal type,
220x230mm

A02B-0281-C125#TBR

T series/English/
Standard keyboard
Vertical type, 220x290mm

A02B-0281-C126#TBR

M series/English/
Small keyboard
Horizontal type,
200x140mm

A02B-0281-C120#MBR

M series/English/
Standard keyboard
Vertical/Horizontal type,
200x260mm

A02B-0281-C121#MBR

M series/English/
Standard keyboard
Horizontal type,
220x230mm

A02B-0281-C125#MBR

M series/English/
Standard keyboard
Vertical type, 220x290mm

A02B-0281-C126#MBR

61 fullkey/English
Horizontal type,
220x230mm

A02B-0261-C162#MCR

61 fullkey/English
Vertical type, 220x290mm

A02B-0261-C161#MCR

CAPI T key/English
Horizontal type,
220x230mm

A02B-0281-C125#TFBR
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Model

Name

Drawing number

Remarks

16i
18i
21i
160is
180is
210is

CAPI T key/English
Vertical type, 220x290mm

A02B-0281-C126#TFBR

T series/Symbol/
Small keyboard
Horizontal type,
200x140mm

A02B-0281-C120#TBS

T series/Symbol/
Standard keyboard
Vertical/Horizontal type,
200x260mm

A02B-0281-C121#TBS

T series/Symbol/
Standard keyboard
Horizontal type,
220x230mm

A02B-0281-C125#TBS

T series/Symbol/
Standard keyboard
Vertical type, 220x290mm

A02B-0281-C126#TBS

M series/Symbol/
Small keyboard
Horizontal type,
200x140mm

A02B-0281-C120#MBS

M series/Symbol/
Standard keyboard
Vertical/Horizontal type,
200x260mm

A02B-0281-C121#MBS

M series/Symbol/
Standard keyboard
Horizontal type,
220x230mm

A02B-0281-C125#MBS

M series/Symbol/
Standard keyboard
Vertical type, 220x290mm

A02B-0281-C126#MBS

61 fullkey/Symbol
Horizontal type,
220x230mm

A02B-0261-C162#MCS

61 fullkey/Symbol
Vertical type, 220x290mm

A02B-0261-C161#MCS

CAPI T key/Symbol
Horizontal type,
220x230mm

A02B-0281-C125#TFBS

CAPI T key/Symbol
Vertical type, 220x290mm

A02B-0281-C126#TFBS

160is
180is
210is

FA full-keyboard

A02B-0281-C130#E

6.1.4.4 Printed circuit boards of control units

Name Drawing ID Remarks

number

16i motherboard A20B-8100-0660 3x08

18i motherboard A20B-8100-0661 3x09

21i motherboard
(without Ethernet
function, PMC—
SAL)
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Name Drawing ID Remarks
number

21i motherboard A20B-8100-0663 1x0A

(without Ethernet

function, PMC—

SB7)

21i motherboard A20B-8100-0664 2x0A

(with Ethernet

function, PMC—

SA1L)

21i motherboard A20B-8100-0665 3x0A

(with Ethernet

function, PMC—

SB7)

160is motherboard | A20B—8100-0790 3x10

180is motherboard | A20B—-8100-0791 3x11

210is motherboard | A20B-8100-0794 2x12

(with Ethernet

function, PMC—

SA1L)

210is motherboard | A20B-8100-0795 3x12

(with Ethernet

function, PMC—

SB7)

CPU card (16i/18i, | A20B—3300-0310 CPU: 11

DRAM 16MB) DRAM : A9

CPU card (16i/18i, | A20B—3300-0311 CPU: 11

DRAM 32MB) DRAM : AA

CPU card (21i, A20B-3300-0312 CPU: 11 When the embedded

DRAM 16MB) DRAM : A9 | Ethernet function is
used with 21i/210is.

CPU card (21i, A20B-3300-0313 CPU: 11 When the embedded

DRAM 32MB) DRAM : AA | Ethernet function is
used with 21i/210is.

CPU card (21i, A20B-3300-0290 CPU : 09

DRAM 32MB) DRAM : 8A

CPU card A20B-3300-0291 CPU : 09

(21i, loader con- DRAM : 89

trol, DRAM 16MB)

CPU card A20B-3300-0102 0A

(standard type for

RISC board)

CPU card A17B-3300-0401 0A

(high—speed type

for RISC board)

Display control A20B-3300-0280 oc

card

(10.4" color LCD,

graphic function,

embedded Ether-

net function)

Display control A20B-3300-0281 08

card

(8.4" color LCD,

graphic function,

embedded Ether-
net function)
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Name

Drawing
number

Remarks

Display control
card

(9.5” monochrome
LCD, graphic func-
tion, embedded
Ethernet function)

A20B-3300-0282

04

Display control
card

(7.2"” monochrome
LCD, graphic func-
tion, embedded
Ethernet function)

A20B-3300-0283

00

Display control
card

(9.5” monochrome
LCD, embedded
Ethernet function)

A20B-3300-0300

07

Display control
card

(7.2"” monochrome
LCD, embedded
Ethernet function)

A20B-3300-0301

03

Display control
card

(9.5” monochrome
LCD)

A20B-3300-0302

07

Display control
card

(7.2"” monochrome
LCD)

A20B-3300-0303

03

Axis control card
(2 axes)

A20B-3300-0033

00

Applicable servo soft-
ware : Series 9090
21i, Loader control

Axis control card
(4 axes)

A20B-3300-0032

01

Applicable servo soft-
ware : Series 9090
21i, Loader control

Axis control card
(2 axes)

A20B-3300-0243

08

Applicable servo soft-
ware : Series 90BO

Axis control card
(4 axes)

A20B-3300-0242

08

Applicable servo soft-
ware : Series 90BO

Axis control card
(6 axes)

A20B-3300-0241

08

Applicable servo soft-
ware : Series 90BO

Axis control card
(8 axes)

A20B-3300-0240

08

Applicable servo soft-
ware : Series 90BO

Axis control card
(4 axes, high—
speed HRV)

A20B-3300-0248

08

Applicable servo soft-
ware : Series 90BO

Axis control card
(6 axes, high—
speed HRV)

A20B-3300-0245

08

Applicable servo soft-
ware : Series 90BO

Axis control card
(8 axes, high—
speed HRV)

A20B-3300-0244

08

Applicable servo soft-
ware : Series 90BO

Axis control card
(Learning—control
axis control)

A20B-3300-0246

08

Applicable servo soft-
ware :
Series 90B3/90B7
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Name

Drawing
number

Remarks

Axis control card
(Learning—control
axis control, high—
speed HRV)

A20B-3300-0247

08

Applicable servo soft-
ware :
Series 90B3/90B7

Axis control card
(8 axes, applicable
to Dual Check
Safety)

A17B-3300-0500

08

Applicable servo soft-
ware : Series 90BO
Applicable monitor
software : Series 90B9

CE card (CE
cardl)

A20B-3300-0330

For 10.4” color LCD

CE card (CE
card2)

A20B-3300-0320

Windows CE CPU

Power supply unit

A20B-8100-0720

FROM/SRAM
module
(FROM 16MB,
SRAM 1MB)

A20B-3900-0160

FROM :
SRAM :

C1
03

FROM/SRAM
module
(FROM 16MB,
SRAM 2MB)

A20B-3900-0161

FROM :
SRAM :

C1
04

FROM/SRAM
module
(FROM 16MB,
SRAM 3MB)

A20B-3900-0162

FROM :
SRAM :

C1
05

FROM/SRAM
module
(FROM 32MB,
SRAM 1MB)

A20B-3900-0163

FROM :
SRAM :

Cc2
03

FROM/SRAM
module
(FROM 32MB,
SRAM 2MB)

A20B-3900-0164

FROM :
SRAM :

Cc2
04

FROM/SRAM
module
(FROM 32MB,
SRAM 3MB)

A20B-3900-0165

FROM :
SRAM :

c2
05

FROM/SRAM
module

(FROM 16MB,
SRAM 256kB)

A20B-3900-0180

FROM :
SRAM :

C1

FROM/SRAM
module

(FROM 16MB,
SRAM 512kB)

A20B-3900-0181

FROM :
SRAM :

C1
02

FROM/SRAM
module

(FROM 32MB,
SRAM 256kB)

A20B-3900-0182

FROM :
SRAM :

Cc2
01

FROM/SRAM
module

(FROM 32MB,
SRAM 512kB)

A20B-3900-0183

FROM :
SRAM :

Cc2
02

Analog spindle
module

A20B-3900-0170
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Name Drawing ID Remarks
number
DRAM module A20B-3900-0042 85 For optional board
(4MB)
PMC-SE board A20B-8100-0150 1xCD
C language board | A20B—8100-0261 0xCD
Serial communica- | A20B-8100-0262 2xCD Remote buffer/DNC2
tion board A
Serial communica- | A20B-8100-0263 3xCD DNC1
tion board B
Symbol CAPi T A20B-8100-0264 4xCD
board
Sub CPU board A20B-8002-0190 1xCE
RISC board A20B-8002-0040 xXCA
Data server board | A20B—-8100-0271 3xDB
Fast data server A20B-8100-0770 Ox8E
board
Data server A20B-2002-0960 -
ADD-ON board
Loader control A20B-8100-0830 1xD3
board
HSSB interface A20B-8001-0641 EXAA
board
1/0 Link—II board A20B-8100-0250 0x95
PROFIBUS board | A20B—-8100-0430 0xBB Master function
ADD-ON board | A20B-2100-0430 - Slave function
Ethernet board A20B-8100-0271 3xDB
Fast Ethernet A20B-8100-0770 Ox8E
board
DeviceNet board A20B-8001-0880 1xF3

Backpanel (2 slots)

A20B-2003-0150

Backpanel (3 slots)

A20B-2003-0230

Backpanel (4 slots)

A20B-2003-0140

Inverter PCB
(For9.5"17.2"
monochrome LCD)

A20B-8100-0710

Inverter PCB
(For 10.4" color
LCD)

A20B-8001-0920

Inverter PCB
(For 8.4" color
LCD)

A20B-8001-0922

PC-side HSSB in-
terface board
(2CH, applicable to
ISA bus)

A20B-8001-0582

PC-side HSSB in-
terface board
(1CH, applicable to
ISA bus)

A20B-8001-0583
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Name Drawing ID Remarks
number
PC-side HSSB in- | A20B-8001-0960 -
terface board
(2CH, applicable to
PCI bus)
PC-side HSSB in- | A20B-8001-0961 -
terface board
(1CH, applicable to
PCI bus)
Touch panel con- A20B-8001-0620 -
trol board
Backup unit A20B-2100-0820 -
printed circuit
board
6.1.4.51/0
Name Drawing number Remarks
Distributed 1/O connector panel | A20B—2002-0470 DI/DO= 72/56
1/0 module A1 DI=general 16,

matrix 56, with
MPG interface

Distributed 1/O connector panel

A20B-2002-0520

DI/DO : 48/32

1/0 module expansion module A

1/0 module B1 with MPG interface
Distributed 1/O connector panel | A20B—2002-0521 DI/DO : 48/32

1/0 module B1

Distributed 1/0O connector panel | AO3B—0815—-C001 DI/DO : 24/16

1/0 module basic module

Distributed 1/0O connector panel | AO3B—0815—-C002 DI/DO : 24/16

with MPG interface

Distributed 1/O connector panel
1/0 module expansion module B

A03B-0815-C003

DI/DO : 24/16

Distributed 1/O connector panel
1/0 module expansion module C

A03B-0815-C004

DO : 16 (2A output)

operator’s panel

(Small, Symbol keysheet)

Distributed 1/0O connector panel | AO3B—0815—-C005 Analog input
1/0 module expansion module D
Distributed 1/0O machine A02B-0236-C141#TBS | DI: 24

with MPG interface

operator’s panel

Distributed 1/0O machine

(Small, English keysheet)

A02B-0236-C141#TBR

DI: 24
with MPG interface

operator’s panel

Distributed 1/0O machine

(Standard, Symbol keysheet)

A02B-0236-C140#TBS

DI: 24
with MPG interface

operator’s panel

Distributed 1/0O machine

(Standard, English keysheet)

A02B-0236-C140#TBR

DI: 24
with MPG interface

operator’s panel

sheet)

Distributed 1/0O machine

(290mm-wide, Symbol key-

A02B-0236-C150#TBS

DI: 24
with MPG interface

operator’s panel

sheet)

Distributed 1/0O machine

(290mm-wide, English key-

A02B-0236-C150#TBR

DI: 24
with MPG interface
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6. HARDWARE

Name Drawing number Remarks
Main panel A machine A02B-0236-C230 With MDI
operator’s panel
(Symbol keyboard)
Main panel A1 machine A02B-0236-C240 With MDI
operator’s panel
(English keyboard)
Main panel B machine A02B-0236-C231 Without MDI
operator’s panel
(Symbol keyboard)
Main panel B1 machine A02B-0236-C241 Without MDI
operator’s panel
(English keyboard)
Sub panel A machine A02B-0236-C232
operator’s panel
Sub panel B machine A02B-0236-C233
operator’s panel
Sub panel B1 machine A02B-0236-C235
operator’s panel
Sub panel C machine A02B-0236-C234
operator’s panel
Operator's panel connector A16B-2200-0661 DI/DO : 64/32
unit (Sink type output A)
Operator’s panel connector A16B-2200-0660 DI/DO : 96/64
unit (Sink type output B)
Operator's panel connector A16B-2200-0731 DI/DO : 64/32
unit (Source type output A)
Operator’s panel connector A16B-2200-0730 DI/DO : 96/64

unit (Source type output B)

Machine operator’s panel
interface unit

Al16B-2201-0110

Loader /O board

A02B-0236-C160

Loader /O board

A02B-0236-C161

Matrix supported

FANUC 1/O Link-AS—i
converter

A03B-0817-C001

6.1.4.6 Other units

Name

Drawing number

Remarks

Separate detector interface
unit (basic 4 axes)

A02B-0236-C205

Separate detector interface
unit (additional 4 axes)

A02B-0236-C204

Spindle distributed adapter

A13B-0180-B001

1/0 Link distributed adapter

A20B-1007-0680

Optical I/0 Link adapter

A13B-0154-B001

A87L-0001-0173#32MBA

AB7L-0001-0173#48MBA

A87L-0001-0173#64MB

Compact flash card | 32MB
for 160is/180is/210is
48MB
64MB
96MB

A87L-0001-0173#96MB
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Name Drawing number Remarks

Cable for back—up unit A02B-0281-K801

Cable for FA full-keyboard A02B-0281-K802

6.1.4.7 Expendablesupplies

Name Drawing number Remarks
Fuse For power supply of the AB0L—-0001-0290#LM50C | Rated at 5A
FS16i/18i/21i control unit
For power supply of the AB0L—0001-0046#7.5 Rated at
FS160is/180is/210is 7.5A
control unit

For power supply of the dis- | A60L—0001-0290#LM10 | Rated at 1A
tributed 1/0 connector panel
1/0 module

For power supply of the dis-
tributed 1/0O machine
operator’s panel

For power supply of the
machine operator’s panel
main panel

For power supply of the
FANUC I/O Link-AS—i
converter

For power supply of the dis- | A60L—0001-0172#DM10 | Rated at 1A
tributed 1/0 connector panel
1/0 module (basic)

For power supply of the AB0L—0001-0290#LM20 | Rated at 2A
loader 1/0 board

For power supply of the
separate detector interface

unit (basic)
Battery | For control unit memory A98L—0031-0012
backup
Fan For control unit (No slot) A90L—-0001-0441 30-mm
motor type
For control unit (3 slots) A90L—-0001-0441#100 30-mm
type
For control unit A90L-0001-0506#135 60-mm
(2, 3, 4 slots) type
Back- For 7.2" LCD A61L-0001-0142#BL
light (manufactured by HITACHI)
For 7.2" LCD A61L-0001-0142#BLS
(manufactured by SHARP)
For 8.4" LCD A61L-0001-0176#BL
For9.5” LCD A61L-0001-0154#BLC
For 10.4"” LCD A61L-0001-0168#BL
Touch panel protection sheet A990-0165-0011
Pen for touch panel A99L-0164-0001
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6.2 Stand-Alone Type i Series Hardware
6.2.1 Overview of hardware
(1) Series 16i/160i/160is

Sub-CPU board(*2) Main CPU board
Sub—CPU for two—path control
2-axis to 8-axis control CPU for controlling CNC
Spindle interface Power
Analog output 2-axis to 8-axis control
Spindle interface
1/0 Link
| RISC board (M series only)(*1) | PMC-SB7
[igrsrecson conor comrol trcion | Arlog o)
RS-232C x 2
| Data server board(*1) | Memory card interface
N Display interface
| pata server function (ATA cara) | e
RISC + data server board (M series only)(*1) Mounted in slot 1
High-precision contour control function Basic system
Data server function (ATA card)
Option
Loader control board (*1)
Loader control function =>
2-axis to 4-axis control
Loader 1/O (I/O Link connection) - (-] (-]
= = [}
| Serial communication board(*3) I Option Option Slot 1
| Remote butterioncioNC2 | slot3 | slot2
| PMC C language board(*3) |
| c ranguage funcion for M | 1 1
Mini-slot
Super CAPi T board (T series only)(*3) CDUCHS Mini slot Mini slot
Conversational automatic programming functiqn =D
HSSB interface board(*3) 0 0
High-speed serial bus interface Mini slot Mini slot
1/O LinkII board(*3) = = o
()

1/0 Link-Il interface

1-slot cabinet or

Ethernet board(*3) 3-slot cabinet

Ethernet interface

DeviceNet interface board(*3)

DeviceNet interface

PROFIBUS board(*3)
PROFIBUS function

FL-net board(*3)

FL-net function

The mounting position of an option board depends on the board type, as shown below:
The option board marked with 1 fits into option slot 2.

The option board marked with *2 fits into option slot 3.

The option board marked with *3 fits into a mini slot (of any slof)
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6.2 Stand-Alone Type i Series Hardware

(2) Series 18i/180i/180is

Sub—CPU board(*2)

Sub-CPU for two—path control
2-axis to 6-axis control
Spindle interface
Analog output

I RISC board (M series only)(*1) I
| High-precision contour control function |
I Data server board(*1) I
| pata server funciion (TA card) |

RISC + data server board (M series only)(*1)!
High—precision contour control function

Data server function (ATA card)

Loader control board (*1)

Loader control function
2-axis to 4-axis control
Loader 1/ (I/O Link connection)

Serial communication board(*3)
Remote buffer/DNC1/DNC2
I PMC C language board(*3) I
| c ranguage funcion for PMc

Super CAPi T board (T series only)(*3)
(Conversational automatic programming functipn

HSSB interface board(*3)

High-speed serial bus interface

1/0 Link—II board(*3)
1/0 Link-Il interface

Ethernet board(*3)
Ethernet interface

DeviceNet interface board(*3)

DeviceNet interface

PROFIBUS board(*3)
PROFIBUS function

FL-net board(*3)
FL-net function

Option

=

Mini-slot
options

=

Main CPU board

CPU for controlling CNC

2-axis to 6-axis control
Spindle interface

1/0 Link

PMC-SB7

Analog output (option)
High-speed DI
RS-232C x 2

Memory card interface
Display interface

Ethernet
Mounted in slot 1
Basic system
(-] -]
= = [

Option Option Slot 1
slot3 slot 2

i
Mini slot Mini slot
0
Mini slot Mini slot

— o [ s

1-slot cabinet or
3-slot cabinet

The mounting position of an option board depends on the board type, as shown below:

The option board marked with 1 fits into option slot 2.
The option board marked with *2 fits into option slot 3.
The option board marked with *3 fits into a mini slot (of any slof)
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(3) Series 21i/210i/210is

Main CPU board

CPU for controlling CNC

2-axis to 4-axis control
Spindle interface

1/0 Link

PMC-SB7

Analog output (option)
High-speed D
RS-232C x 2

Memory card interface
Display interface
Ethernet (option

Mounted in slot 1

I Data server board(*1) I Basic system
| pata server funciion (TA card) |
Loader control board (*1) Option
Loader control function
2-axis to 4-axis control
Loader 1/O (I/O Link connection) = -
[ [}
Serial communication board(*3) Option | Option Slot 1
slot 3 slot 2
Remote buffer/DNC1/DNC2
I PMC C language board(*3) I
| c ranguage funcion for PMc v
L Mini slot Mini siot
ini siot
Super CAPi T board (T series only)(*3) Gt
Conversational automatic programming funcfon => - -
HSSB interface board(*3) q 0
High-speed serial bus interface Minl slot Mini slot
1/0 Link—II board(*3) = = ":I

1/0 Link-Il interface

1-slot cabinet or
3-slot cabinet

Ethernet board(*3)

Ethernet interface

DeviceNet interface board(*3)

PROFIBUS board(*3)
PROFIBUS function

FL-net board(*3)
FL-net function

|
[
|
[
|
I DeviceNet interface
|
[
|
L

The mounting position of an option board depends on the board type, as shown below:
The option board marked with 1 fits into option slot 2.
The option board marked with *3 fits into a mini slot (of any slof)
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6.2.2 Total connection diagrams

Stand-alone type control unit

| Main board
3| 24V-IN(CP1), N0 .
0|

24v-0UT(CP2)[J[J——— To I/O unit, etc. power

Optical fiber cable LCD UNIT MDUNIT
LCD(COP20A)j§ COP208 fl cka
2avD—{[] cpaa cassl ][] ck1
[ cris
Memory card
(Touch panel)

R232-1(JDSA)

i

D RS-232-C I/O unit

R232-2(05B) D RS-232-C I/ unit
Analog output for tool drive
A-0UT&HDI(IA40)[ ]
( ) ] High-speed skip input
Distributed Manual pulse generator
1/0 board
24voc——{J[| cPo1  JAY]|
110 Link(ID44A)[]| E Jp1B % (::ne;‘enor‘s
JDIA
2avpe o pistibuted 10— Power
[ 1/0 board, magnetics
I:g[ ID1A /0 unit, ete. [JTH— cabinet
([

Servo motor

-

=il

D18 mplifier
i
IDIA yith 1/0 Link

—Detachable
LCD/MDI

LINK(ID45),

SPDL&POS(JA4L)

Servo card

FSSB(COP10A-1,

FSSB(COP10A-2

SV-CHK(CAB9A)

L

[ETHERNET(CD38A) [}

——MDI unit

Position coder

Circuit breaker
200VAC
200VAC

L]
MCC Circuit breaker

Position coder

To 2nd spindle
Optical fiber cabl

H | =5 B8
CX1A TB1 CX2A JX1A
JATB sem 33
[Jia7a TB1 Cx2BIXIH
0 - —)

e -

CX2A IX1/
svm B

I.- Axis-1 servo motor

Axis-2 servo motor

X
§ COP10B
COP10A

T

1
COP10B SVM

COP10A
h——

COP10B SVM

COP10A
F——

COP10B SYM
COP10A

Axis-3 servo motor

<-4

Axis—4 servo motor

Up to 4 to 8 axes, depending on the model
(In this figure, a one-axis amplifier is used.)

Separate detector interface unit 1
CPLIA  JF101
JIF102)
COP10B yF103
COP10A JF104[]}
CNF1  JAdA]

(Required only when an absolute scale is used)
(Cannot be used in 21i/210i)

|

Separate detector
interface unit 2

Servo check board

Ethernet
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6. HARDWARE

When an option board is used

o~
5
@

Data server board

(CD38M/CD38T)

N—————1 enermet

Loader control board

10 Link (JD1A)

]D— I/O Link slave device

o !

EMG(24V)

GND

ESP (CNPW) T -
Brake rectifier I
@ o-o [~ 100vAC
BRAKE (CNBK) [][} =
Servo card

FSSB (COP10A)

Optical fiber cable

Loader main unit

Loader axis—1

servo motor

Loader axis—2

servo motor

Up to 4 axes

10-2 (crM1) [1[}

TP (enTe) (10

10-1 (cnwr) 10
SV-CHK (CA69D) [][F—————————"servo check board

Loader axis-3
servo motor

| Loader axis—4
servo motor

Workpiece feeder
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6.2 Stand-Alone Type i Series Hardware

When an option board is used

| Sub CPU board

5| (cannot be used in
o] 21ir210i/210is)
A-OUT (JA40)|[]———————— Tool drive analog output
spDL&POS (3A4) 10 EI:' Position coder
Position coder
Spindle motor
SPM
S waasonae | ] ] ]
Sub axis-1
FSSB (COP10A-1 - P Q =
( b Gptical foer cae__ W COPL0B Servo motor
COP10A
FSSB (COP10A-2)| F Sub axis—2
servo motor
L Sub axis-3
servo motor
L sub axis—4
servo motor
copion SV!
Up to 6 to 8 axes, depending on the model
SV~CHK(CAB9B)[] [f—————————"Servo check board
| Serial communication
2| board
2] Remote buffer board
< C1

DNC board
DNG?2 board ]u—h RS-232-C I/O unit
Rs232-3 (when remote buffer board or DNC2 board s used)
——fIrRs-42210unit
rsez2-1[] (when remote buffer board or DNC1 board is used)
Ethemet board

(cmsucDaaR)]l]—tI Ethernet

HSSB board

HssB(coP?)f—————  p.
O ical Ter cable  "ersonal Computer

1/O Link Il board

(TBA[JF——————"To another unit

DeviceNet board

BLYIF——————" 1o another unit

PROFIBUS board
(master)

(ENY[J——————— To another unit

PROFIBUS board
(slave)

(EN2)[J———————— To another unit

FL-net board

(cD38N)[]——————"To another unit
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6. HARDWARE

For the is series CNC display unit, the additional connection shown below is required on
the unit.

24VDC-IN(CP1) ] [] 24VDC Power Supply

MDI unit
dedicated to PCs
Soft Key Cable

soft key(ck2) [J——1[] c«e

Backup(CA75) :"]—[": Backup Unit

PC Side Etheret
(CD38S) M— Hwec

PC Side
RS-232-C USB(JD48) ]D—Ii] RS-232-C 1/O Device

:l USB Keyboard Printer
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6.2 Stand-Alone Type i Series Hardware

6.2.3 Connectorand card configurations of printed circuit

boards
6.2.3.1 Main CPU board of Series 16i/18i/21i/160i/180i/210i/
160is/180is/210is
® Specifications
Item Code

Main CPU board of Series 16i/160i/160is

A16B-3200-0420

Main CPU board of Series 18i/180i/180is

A16B-3200-0421

Main CPU board of Series 21i/210i/210is

A16B-3200-0425

®  Mounting positions of connectors,

LEDs, etc.

[m]

Battery case

CNM1B: Memory card

g

COP20A : Connection to LCD unit|

EEIEIH

COP10A-2:FSSB

miEe)

COP10A-1:FSSB

IS

BAT1: Battery

LEDs

JD5A: RS232C serial port

JD5B: RS232C serial port

JD44A: 1/0 Link

JA40: Analog output/high—speed DI
JAA41: Serial spindle/position coder
JD45: CRT LINK/MDI

STATUS: 7-Segment LED
CAB9A: Servo check

CP1(right): 24VDC IN
CP2(left): 24VDC OUT
FUSE: Fuse burn—out detection LED

MTSW: Rotary switch
PSW: Push switch

SG connection terminal
CD38A:Ethernet

STATUS 7-segment LED: Used for setting and maintenance operations,
in combination with the MTSW rotary switch
and PSW push switch described below.

MTSW rotary switch:

This rotary switch is used for setting and

maintenance operations, in combination with
the STATUS 7-segment LED and the PSW
push switch.

PSW push switch:

This push switch is used for setting and

maintenance operations, in combination with
the STATUS 7—-segment LED and the MTSW
rotary switch.
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6. HARDWARE

®  Mounting positions of cards and DIMM modules

1
4) Power supply unit

{ () cPucard
(5) Analog
spindle module
| _ | |
(2) Display
control card
- —
—
(3) Axis control card|
| [ B -1
(6) FROM/SRAM module
]
No. Item Code Function Remarks
1) CPU card A20B-3300- | DRAM 16MB
0310 For Series
16i/18i/160i/180i/
160is/180is
A20B-3300- | DRAM 32MB
0311 For Series
16i/18i/160i/180i/
160is/180is
A20B-3300- | DRAM 16MB
0291 For Series
21i/210i/210is
A20B-3300- | DRAM 32MB
0290 For Series
21i/210i/210is
A20B-3300- | DRAM 16MB When the em-
0312 For Series bedded Ethernet is
21i/210i/210is used with Series
A20B—3300- | DRAM 32MB 21i/210i/210is
0313 For Series
21i/210i/210is
) Display A20B-3300— | LCD/MDI
control 0340 Embedded Ethernet
card A20B-3300— | Display link
0360 Embedded Ethernet
A20B-3300- | MDI
0362 Embedded Ethernet
A20B-3300— | Without display unit
0364 Embedded Ethernet
A20B-3300— | LCD/MDI When the em-
0341 bedded Ethernet is
- - not used with
p20-3300- | Display fink Series 21i/210i/
210is
A20B-3300- | MDI
0363
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6.2 Stand-Alone Type i Series Hardware

No. Item Code Function Remarks
(3) | Axis con- | A20B-3300— | Axis control 2—axes | Servo software
trol card 0033 Series 9090
A20B-3300- | Axis control 4-axes (@1
0032
A20B-3300- | Axis control 2—axes Servo software
0243 Series 90B0
A20B-3300- | Axis control 4-axes
0242
A20B-3300- | Axis control 6-axes
0241
A20B-3300- | Axis control 8—axes
0240
A20B-3300- | Axis control 4-axes Servo software
0248 Series 90B0
A20B-3300— | Axis control 6-axes | (9h-speed HRV)
0245
A20B-3300- | Axis control 8—axes
0244
A20B-3300— | Learning controlled Servo software
0246 axis control Series 90B3/90B7
A20B-3300— | Learning controlled Servo software
0247 axis control Series 90B3/90B7
(High—speed HRV)
A17B-3300— | Applicable to Dual Servo software
0500 Check Safety Series 90BO
Axis control 8-axes Monitor software
Series 90B9
(4) | Power unit | A20B-8100—
0851
(5) | Analog A20B-3900- | Analog spindle posi-
spindle 0170 tion coder
module
(6) | FROM/ A20B-3900- | FROM 16MB FROM stores vari-
SRAM 0160 SRAM 1MB ous control soft-
module 1 A208-3900- | FROM 16MB ware products.
0161 SRAM 2MB
up by a battery.
A20B-3900- | FROM 16MB
0162 SRAM 3MB
A20B-3900- | FROM 32MB
0163 SRAM 1MB
A20B-3900- | FROM 32MB
0164 SRAM 2MB
A20B-3900- | FROM 32MB
0165 SRAM 3MB
A20B-3900- | FROM 16MB
0180 SRAM 256kB
A20B-3900- | FROM 16MB
0181 SRAM 512kB
A20B-3900- | FROM 32MB
0182 SRAM 256kB
A20B-3900- | FROM 32MB
0183 SRAM 512kB
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6. HARDWARE

e LEDdisplay
e  Fuse burn—out detection LED

FUSE (Red) Lit if the fuse is blown.

e LED status transition at power—up [1: Off H: On

7-segment
STATUS Status
LED
Not lit 0OoOoa Power off

8 L 1] || CPU not activated after power—up

F NC system loading started by boot system

9 m | | NC system started—up and RAM initialization
completed

8 HOEE Waiting for system processor ID setting

7 OOmm System processor ID setting completed
Display circuit initialization completed

6 | | | FANUC bus initialization completed

5 OmCm Loading from flash memory completed
PMC initialization completed
Series and edition screen displayed

4 | |mm | Hardware configuration information setting com-
pleted for each printed circuit board of the system

3 [mimm | PMC ladder initialization completed

2 OmmC Waiting for digital servo and spindle initialization

1 HEE[] Digital servo and spindle initialization completed

0 | |m/mm Initialization completed, normal operation state

e LED display during automatic operation start-up
Whileautomatic operation start—up in progress signal STL (F0.5) isheld
to 1, the 7-segment LED cyclically displays the following patterns:

A-B-6-B-3-3

e LED display when a battery alarm occurs

| ALARM BCIJ SRAM backup battery is weak. |
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6.2 Stand-Alone Type i Series Hardware

e LEDdisplay whenasystemalarmoccurs [: Off H: On : Blink
(if CPU card A20B—3300-031X is used)

ALARM [JE[] System failure. The software detected an error
and stopped the system.

ALARM HE[] An error occurred on the local bus in the main
CPU board.

ALARM CJOJH System emergency. The hardware detected an
error.

ALARM B<H A disconnection was found in the optical

fiber cable between the CNC and LCD.
Alternatively, a printed circuit board on the

LCD side is defective. XX’}
If a disconnection occurs, the dot of the ; .;
7-segment LED is also lit. %

If a disconnection occurs, the display of l . .'.
the LCD unit blinks.

ALARM CHE An SRAM parity error or SRAM ECC error was
detected.

ALARM HEE A DRAM parity was detected.

ALARM ok A bus error occurred in the main CPU.

(If CPU card A20B—3300-029X is used)

ALARM [JE[] System failure. The software detected an error
and stopped the system.

ALARM HE[] An error occurred on the local bus in the main
CPU board.

Alternatively, a bus error occurred in the main
CPU.

Alternatively, a DRAM parity error was detected.

ALARM CJOJH System emergency. The hardware detected an
error.

Alternatively, a bus error occurred in the main
CPU.

Alternatively, a DRAM parity error was detected.

ALARM HCJE A disconnection was found in the optical
fiber cable between the CNC and LCD.
Alternatively, a printed circuit board on the
LCD side is defective.

If a disconnection occurs, the dot of the @ e ee
7-segment LED is also lit. ; . .;
If a disconnection occurs, the display of e

the LCD unit blinks. ]

ALARM CHE An SRAM parity error or SRAM ECC error was
detected.

NOTEL1 Ifany of the system alarms occurs, the hardware may be defective.

NOTE2 If a disconnection is detected in the optical fiber cable between
CNC and LCD at power—up, the ALARM LEDs alternately display
these patterns: HCJH — CJHl[C]
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6. HARDWARE

e 7-segment LED display when a system alarm occurs
If a system alarm occurs, a number blinks as shown below, depending
on the system alarm number.

System
7-segment
alarm System alarm type
LED
number
0 900 to 909 ROM parity alarm.
System ROM parity stored in FROM
1 910 to 919 SRAM or DRAM parity alarm
2 920 to 929 Servo alarm
3 930 to 949 CPU interrupt or SRAM ECC error
5 950 to 959 PMC system alarm
7 970 to 979 Bus error or non—maskable interrupt
8 Others Other system alarms

NOTE Ifany of the system alarms occurs, the hardware may be defective.
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6.2 Stand-Alone Type i Series Hardware

6.2.3.2 Sub—CPU board

Specifications

Item

Code

Sub-CPU board

Al16B-2203-0751

Mounting positions of connectors, LEDs, etc.

suB E

STATUS ooonO
ALARM O OoQ

COP10A-2: FSSB2

COP10A-1: FSSB2

LED display

JA40-2: Analog output
JA41-2: Serial spindle/position coder

CAB9B: Servo check
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®  Mounting positions of cards and DIMM module

(1) CPU card

(2) Axis control
card

No. Item Code Function Remarks
(1) | CPU card A20B-3300-0310 DRAM 16MB
A20B-3300-0311 DRAM 32MB
(2) | Axis control | A20B-3300-0243 | Axis control 2 axes | Servo software
card - Series 90BO
A20B-3300-0242 | Axis control 4 axes
A20B-3300-0241 | Axis control 6 axes
A20B-3300-0240 | Axis control 8 axes
A20B-3300-0248 | Axis control 4 axes | Servo software
- Series 90BO
A20B-3300-0245 | Axis control 6 axes (High—speed
A20B-3300-0244 | Axis control 8 axes | HRY)
A20B-3300-0246 | Learning controlled | Servo software
axis control Series
90B3/90B7
A20B-3300-0247 | Learning controlled | Servo software
axis control Series
90B3/90B7
(High—speed
HRV)
e LEDdisplay

e LEDdisplay at power-up [1: Off H: On

STATUS OO Power off

STATUS HEE[] CPU not activated after power—up

STATUS BCICO Initialization completed, normal operation in

progress
e LEDdisplay whenasystemalarmoccurs [1: Off H: On : Blink
ALARM [JE[] Servo alarm
ALARM BCIJ A DRAM parity error was detected.
ALARM >0 A bus error occurred in a sub—CPU.

NOTE
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6.2 Stand-Alone Type i Series Hardware

6.2.3.3 RISC board, data server board, RISC + data server
board, fast data server board, RISC + fast data server board

The RISC function and data server function are provided on a single option
board. If the RISC function alone is needed, a RISC board is used. If just
the data server function is needed, a data server board is used. If the two
functions are needed, a RISC + data server board is used.

If the data server function is used, an ATA card adapter is mounted on the
board. This board and ATA card adapter are connected by a flat cable.

® Specifications

Item Code
RISC + Data server board A16B-3200-0390
RISC board A16B-3200-0391
Data server board A16B-3200-0352
CPU card (standard type) A20B-3300-0102
ATA card adapter A20B-2100-0500
RISC + Fast data server board A16B-3200-0460
Fast data server board A16B-3200-0462
CPU card (high-speed type) A16B-3300-0401

®  Mounting positions of connectors, LEDs, etc.

= =

| —"] ARISC board has
just these LEDs.

ﬂ CD38M/CD38T

ATA card adapter —|

CNH6L
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6. HARDWARE

®  Mounting position of card (For RISC card, RISC+DATA SERVER board)

(1) CPU card

No. Item Code Function Remarks
(1) | CPU card A20B-3300-0102 Standard type
A17B-3300-0401 High—speed type

e LED display of the RISC function

The RISC function uses the green STATUS LEDs and red ALARM LEDs in
the upper part of the face plate. The red ALARM LEDs are used also by the
data server function.

<1> Status LED indication (green LED turned on)

Alarm LED State
OOooo The power is not turned on.
|_|mmim} Waiting for the CNC (1) (Check the cause of the CNC.)
OmOoo Module ID error (Replace the printed circuit board or FROM.)
| [} Waiting for the CNC (5) (Check the cause of the CNC.)
OOomo ROM test error (Replace the printed circuit board or FROM.)
_|m] [} Waiting for the CNC (3) (Check the cause of the CNC.)
HEEC] System error (Replace the printed circuit board or FROM.)
[mimm | RAM test error (Replace the printed circuit board.)
| |mm | Waiting for the CNC (2) (Check the cause of the CNC.)
OmOm (P;;g;nz;erireesrfr:li/l)?eplace the printed circuit board or FROM.)
Oomm DRAM test erro.r/waitinvg fgr interrupt at interpolation cycles

(Replace the printed circuit board.)

=EE giﬁ;iggiﬁ;c (4) (Check the cause of the CNC.)
L 1] || The power is turned on, but the processor is not started yet.

B :ON [ :OFF
207



6.2 Stand-Alone Type i Series Hardware

<2> Status LED indication (green LED blinking)

Alarm LED State

* 00 Command being executed (reset)

Oxx[] Command being executed (preprocessing, distribution pro-
cessing)

OO0 Waiting for a command

Ox [k Waiting for NC statement input

*ok [k Command being executed (parameter modification)
(B437 series only)

OOk Automatic operation is not started yet. (Replace the printed
circuit board.) (B451 series only)

* :Blinking [ :OFF

<3> Alarm LED indication (red LED)

Alarm LED State
L |m] | The power supply for the processor core on the RISC board
is defective.
Oom A DRAM parity error occurred on the CPU card.
HE System emergency
Omd (Reserved)

B :ON [ :OFF
NOTE The LEDs display any other pattern if an error occurs in the data
server option.
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6. HARDWARE

o LED display of the data server function

The data server board function uses four green STATUS LEDs for status
display and red LEDs for alarm display (used also by the RISC function).
The function uses other green LEDs and asingle red LED for communication
status display.

% For RISC status

123 4
stais 03010
AR OO0 # For RISC and data server

For data server status

For communication status

LED status transition at power—up
LED statuses O: Off @: On : Blink <: Don't care

LED display
No. (L1 to L4) Board status

1 OO Power off
OO

2 [ I J Initial state immediately after power-up
(1}

3 [®] ) MPU initialization completed
(1}

4 [©] ) Firmware downloading completed
] J

5 [®] ) Control transferred to OS
OO

6 [ @) OS PHASE 1
(1}

7 OO OS PHASE 2
(1}

8 [ @) OS PHASE 3
] J

9 OO OS PHASE 4
] J

10 *O Activation completed

) OO

If the board is normally activated, the LEDs display the pattern of No.10 and
keep this state until an error is detected.

LED display when an error occurs (STATUS L1 to L4)

The STATUS LEDs alternately display the LONG and SHORT patterns. The
LONG pattern is held longer than the SHORT pattern.
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6.2 Stand-Alone Type i Series Hardware

® For data server board

LED statuses O: off @: On
STATUS LED
No. indication Board state
LONG SHORT

(@] ] [ ]

1 00 00 System reset
[©] ) OO Failure caused by .

2 OO [ @) this board Machine check
@] ] [ ] )

3 oe 00 DRAM parity alarm

2 [©] ) OO Failure caused by NMI of another
] J [ @) another board module

® For fast data server board

STATUS LED
No. indication Board state
LONG SHORT

1 ] J [ @) SDRAM parity
] J [ e} alarm

2 [©] ) OO Failure caused by | General invalid
[ e} OO this board instruction

3 ] J [ e} Invalid slot
[ e} OO instruction

2 [®] ) [ @) Failure caused by NMI of another
] J OO another board module

NOTE If an error, indicated by repeatedly flashing a LONG and SHORT
combination other than the above, occurs, contact FANUC.

LED display when an error occurs (ALARM)

LED statuses [J: Off M: On
LED display
No. 123 Board status
1 Omm An MPU transfer error occurred.
2 HEE A parity error occurred in the main
memory.

NOTE Any other pattern is displayed if an error occurs in the RISC option.

LED display for communication status
Communication status (L5 to L8)

LED statuses O: Off @: On : Blink <: Don'tcare
No. LED display Communication status

1 foed Data transmission in progress
[ 14

2 foed Data reception in progress
il J

3 fel Hub normally connected
OO

4 [ 2o Lights when a 100BASE-TX connection
foed is made. (for fast data server board)

210



6. HARDWARE

Communication status (COL)

No. LED display Communication status
1 [ ] Lit when a data collision occurs.
COL: This LED is frequently lit if the traffic of Ethernet communication

is large or if the peripheral noise is large.
6.2.3.4 Loadercontrol board

®  Specifications

Name Specification

Loader Control Board A16B-2203-0740

e Connector location

LED display

JD1A : FANUC I/O LINK

CNBK : Brake drive output

CNPW : Emergency stop control

LED display for I/O alarm

-1 CRML1 : DI/DO for loader main body
(]

CAB9D : Servo check

COP10A : FSSB [ ‘ ‘j

—
l. CNTP : DI/DO for loader operator’s panel
|
CNWF : DI/DO for workpiece feeder
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6.2 Stand-Alone Type i Series Hardware

® Card location

(1) CPU card

(2) Axis control card

No. Item Code Function Remarks
(1) |cPucad | A208B-3300-0291 CNC
control
Axis control | A20B-3300-0032 , 4 axes
) d Axis control
car A20B-3300-0033 2 axes
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6. HARDWARE

e LEDdisplay transition at power—up

NO. LED display NC Status

1 STATUS: OO Power off

2 STATUS HHEE Startup status immediately after power is
turned on

3 STATUS:HEE RAM initialized

4 STATUS:HCHE Software ID set; keys initialized

5 STATUS:ICHE Waiting for completion of software initializa-
tion 1

6 STATUS HELCH Waiting for completion of software initializa-
tion 2

7 STATUS:RCE Position coder initialized, etc.

8 STATUS:1HE[] Waiting for digital servo initialization

9 STATUS: B Initialization completed (steady state)

B :ON [ :OFF
The STATUS LEDs are green.

e LED display when an error occurs

LED display Description

ALM:CEC] System failure occurred.
The software detects the error and stops the system.

ALM:EE[] Error in Local bus on the loader control board occurred.

ALM:CJOH System emergency occurred. Hardware detects the
error.

ALM:CEE SRAM parity error on the loader control board oc-
curred.

B :ON [J :OFF
The ALARM LEDs are red.

NOTE When two or more error occur simultaneously, the LED display
shows the state of low side on the table above.
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6.2 Stand-Alone Type i Series Hardware

6.2.3.5 Clanguage board, serial communication board

® Specifications

Item Code

C language board A20B-8100-0330

Serial communication R.B./DNC2: RS232C I/F | A20B-8100-0334
board

R.B./DNC2: RS422 I/F A20B-8100-0335

DNC1: RS485 I/F A20B-8100-0336

®  Mounting positions of connectors, LEDs, etc.

LEDC
LEDB
LEDA
LED2
LED1
JNA
F-BUS
backplane
connector
The connector is mounted on a serial
communication board.
JD5L: RS232C interface
JD6L: RS422/485 interface
e LEDdisplay
e LED display when an error occurs [J: Off M: On
CBA Status
Oom The CPU is not yet started (reset state).(*1)
HE A DRAM parity error occurred.
Omd A bus error occurred in the CPU on this board.
|| An error occurred in the local bus on this board.

NOTE1 The LEDsdisplay this pattern because the CPU isin the reset state
immediately after power—up.

NOTE2 Ifthe LEDsdisplay any of the patterns, the hardware may be defec-
tive (except in the reset state at power—up).
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6. HARDWARE

®  Mounting positions of card and DIMM module

(1) DRAM module

No. Item Code Function Remarks

1) DRAM module A20B-3900-0042 | System RAM 4mMB
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6.2.3.6 HSSBiinterface board

® Specifications

Iltem Code

HSSB interface board A20B-8001-0730

®  Mounting positions of connectors, LEDs, etc.

LEDB
LEDA
LED4
LED3
LED2 INA
LED1 F-BUS backplane con-
Swi1 nector
@ (Up to the PWBO03 version)
Swi \
(PWBO04 version and later) COPT7: High-speed serial bus (HSSB) interface
e LEDdisplay
LEDB Red HSSB communication has been interrupted.
LEDA Red A RAM parity alarm occurred in the common RAM

on the board.

The common RAM is mounted on this board. The
RAM is used to exchange information between
the CNC and personal computer and is not bat-
tery—backed.

Status display of the green LEDs [J: Off M: On

4321 Status

L 1] || Immediately after power—up

HEEC] HSSB board initialization in progress

| | | Waiting for the booting of the PC side

| [} CNC screen displayed on the PC

|_|mmim} Activation normally terminated, normal operation in
progress

Ommc] Thermal error detected by the CNC display unit with
PC functions or PANEL i

OmCm HSSB communication interrupted

OmOoo Parity alarm in the common RAM

O0mm Communication error

OOomo Battery alarm in the CNC display unit with PC functions
or PANEL i

NOTE ThePCusedinthe above table includes PANEL i, CNC display unit
with PC functions, and CNC display unit for the is series CNC.
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® Rotary switch
1) Setting of ROTARY SWITCH in case of connecting to PC or PANEL i
The power—on start sequence can be modified using rotary switch on

the board.
setting of rotary Description
switch
0 Setting for maintenance.
The start menu is displayed. It is possible to start boot
and IPL from the PC or PANEL i.
1 Setting for usual operation.
The start menu is not displayed.
It is impossible to start boot or IPL from the PC or PAN-
EL .
2 The CNC and PC or PANEL i are started independently
of each other without handshake.
* CNC

CNC is available if PC or PANEL i is not turned on or
not connected.

(Display for CNC and MDI or Operation panel etc.
are needed to operate.)

The start menu is not displayed if PC or PANEL i is
connected and turned on.

*

PC or PANEL i

The start menu is not displayed and it is impossible
to start boot or IPL from the PC or PANEL i if CNC is
connected and turned on.

This setting makes PC or PANEL i or CNC be able to
be turned on/off the power individually if HSSB device
driver for Windows 95/98, NT4.0 or 2000 is installed.
In case of Multi—connection (connecting some CNCs to
one PC or PANEL i), please set to this setting usually.

NOTE PANEL i used here represents hardware that can operate on a
stand—alone basis (provide a stand—alone option).
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2) Setting of ROTARY SWITCH in case of connecting to CNC display unit
with PC functions

The power—on start sequence can be modified using rotary switch on
the board and short terminal (SW5) on CNC display unit with PC

functions.
setting of short Description
rotary switch | terminal (SW5)

0 OPEN Setting for maintenance.
The start menu is displayed. It is possible
to start boot and IPL from CNC display
unit with PC functions or PANEL i.

1 OPEN Setting for usual operation.
The start menu is not displayed.
It is impossible to start boot or IPL from
CNC display unit with PC functions or
PANEL i.

2 SHORT The CNC and CNC display unit with PC

functions or PANEL i are started indepen-
dently of each other without handshake.

* CNC

— CNC is available if CNC display unit
with PC functions or PANEL i is not
turned on or not connected. (Display
for CNC and MDI or Operation panel
etc. are needed to operate.)

— The start menu is not displayed if
CNC display unit with PC functions
or PANEL i is connected and turned
on.

* CNC display unit with PC functions or
PANEL i

— CNC display unit with PC functions
or PANEL i is available if CNC is not
turned on or not connected.

— Temperature management function of
CNC display unit with PC functions
or PANEL i doesn’t work. Please
make sure that the temperature is
proper for CNC display unit with PC
functions or PANEL i.

— The start menu is not displayed and
it is impossible to start boot or IPL
from CNC display unit with PC func-
tions or PANEL i if CNC is connected
and turned on.

This position must be used at mainte-
nance only.
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6. HARDWARE

3) Setting of ROTARY SWITCH in case of connecting to CNC display unit
for is series CNC
The power—on start sequence can be modified using rotary switch on
the board. Normally, set this rotary switch to 1.

setting of rotary Description
switch
0 Setting for maintenance.

The start menu is displayed. It is possible to start boot
and IPL from the PC.

1 Setting for usual operation.
The start menu is not displayed.
It is impossible to start boot or IPL from the PC.

2 Setting for maintenance.
Normally, this position is not used.

7 Setting for maintenance.

The start menu is displayed when MDI keys <6> and
<7> are pressed.

It is possible to start boot or IPL from the PC.
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6.2.3.7 Symbol CAPi T board

® Specifications

Iltem Code

Symbol CAPi T board A20B-8100-0560

®  Mounting positions of connectors, LEDs, etc.

LEDC -

LEDB
LEDA
LED2 JINA
LED1 \E: F-BUS backplane
connector
D'/Setting pin TM1

Connector CP8B

e LEDdisplay
Status display of the red LEDs  [1: Off H: On

CAB Status
Oom An error occurred in the local bus on this board.
Omd An error occurred in the local bus on this board.

Alternatively, an error occurred on the main CPU
board or another option board.

Omm The CPU is not yet started (reset state).(*1)
|| A parity alarm occurred in the SRAM.

L |m] | A bus error occurred in the CPU on this board.
HE A parity alarm occurred in the DRAM.

NOTE1 The LEDsdisplay this pattern because the CPU isin the reset state
immediately after power—up.

NOTE2 Ifthe LEDsdisplay any of the patterns, the hardware may be defec-
tive (except in the reset state at power—up).

®  Setting pin TM1 and connector CP8B

Setting pin TM1 and connector CP8B are provided for testing at FANUC.
The setting of the pin must not be changed.
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®  Mounting positions of card and DIMM module

]

[\ (1) DRAM module

No. Item Code Function Remarks

1) DRAM module A20B-3900-0042 | System RAM 4mMB

6.2.3.8 1/O Link—Il board

® Specifications

Item Code

1/O Link-I1 board A20B-8100-0381

®  Mounting positions of connectors, LEDs, etc.

LEDB

LEDA

LED4

LED3

LED2 ’ INA

LED1 Setting pin SH1 F-BUS backplane

connector
|
TBA: /O Link-II interface
e LED display

e  Status LED display (green)

Status

LED1 | Lit when the board is released from the reset state and starts operating.

LED2 | Lit when communication starts. This LED is left on until a reset occurs.

LED3 | Lit each time transmission is performed. (Actually, this LED appears to
be lit continuously.)

LED4 | Reserved
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e Alarm LED display (red)

Status

LED1 | Lit when the board is released from the reset state and starts operating.

LEDA | Lit if any of the following errors is detected when data is received. This
LED goes off when normal data is received next.

- Reception buffer overflow

- Fractional bit data detection

- Overrun error detection

- CRC error detection

- Abort error detection

LEDB | Lit when a parity alarm occurs in the DRAM on this board.

®  Setting pin SH1
This pin is used to set the I/O Link—Il board as the master or slave.

6.2.3.9 Ethernetboard, fast Ethernet board

® Specifications

Item Code
Ethernet board A20B-8100-0450
Fast Ethernet board A20B-8100-0670

®  Mounting position of connectors, LEDs, etc.

For Ethernet board

LEDB JNA
LEDA J F-BUS backplane connector

7
:

CD38L : Ethernet interface

For fast Ethernet board

ALM
COM

LED4:
LED3
LED2
LED1

LIL
coLT—

JNA
F-BUS backplane connector

hmm |

BTX—___|
—

CD38R : Ethernet interface
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e LEDdisplay

e  Status transition at power—up, displayed by the green LEDs

No. 4321 Board state
1 OOooo Power off
2 L 1] || Initial state immediately after power-up
3 HEEC] MPU initialization completed
4 | [} Firmware downloading completed
5 |_|mmim} Control transferred to OS
6 m | | OS PHASE 1
7 Ommc] OS PHASE 2
8 OmCm OS PHASE 3
9 OmOoo OS PHASE 4

v 10 OO0 Start-up completed

If the board has normally started up, the LEDs display the pattern of No.10.
The LEDs keep this pattern until an error occurs.

e  Status LED display when an error occurs (green)
The status LEDs alternately display the LONG and SHORT patterns.
The LONG pattern is held longer than the SHORT pattern.

(1) For Ethernet board

STATUS LED
indication
No. Board state
LONG SHORT
4321 4321
1 |_|mmim} OOoCm Failure caused by System reset
this board.
2 OO0 OOomo Machine check
3 | [} OOoCm DRAM parity alarm
4 | [} OOomo Failure caused by NMI of another
another board. module
(2) For fast Ethernet board
STATUS LED
indication
No. Board state
LONG SHORT
4321 4321
1 | [} OOmm Failure caused by SDRAM parity
this board. alarm
2 || [} OOooo General invalid
instruction
3 || [} OOoCm Invalid slot instruc-
tion
4 | [} OOoCm Failure caused by NMI of another
another board. module

NOTE If an error, indicated by repeatedly flashing a LONG and SHORT
combination other than the above, occurs, contact FANUC.
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6.2 Stand-Alone Type i Series Hardware

e Alarm LED display (red) when an alarm occurs

Board state

LEDB Lit when a parity alarm occurs in the main memory on this
ALM board.

e Communication status LED display (Only LEDA (COL) is red.)
(1) For Ethernet board

Communication status

LEDS (TX) Lights when data is received.

LED6 (RX) Lights when data is sent.

LEDA (COL) Lights if a data collision occurs.

(2) For fast Ethernet board

Communication status

COM Lights when data is sent or received.
LIL Lights when the Fast Ethernet is successfully connected to
the hub.
CcoL Lights if a data collision occurs.
BTX Lights when a connection is made with 100BASE-TX
NOTE
LIL : Communicationis not performed while this LED is notlit. Aprobable

reason for this is that the fast Ethernet is not properly connected
to the hub, or that the hub is off. This LED should be lit at all times
while the fast Ethernet is properly connected to the hub.

LEDA, COL :
This LED lights frequently if there is excessive traffic on the com-
munication line or if there is excessive peripheral electrical noise.
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6. HARDWARE

6.2.3.10DeviceNetboard

® Specifications

Iltem Code

DeviceNet board A20B-8100-0491

®  Mounting positions of connectors, LEDs, etc.

LED LED
MNS HEALTH
- |/
LEDA 7 7
LED3
LED2 \E
LED1 JINA
N F-BUS backplane
L Daughter board connector
(other
manufacturer)

T™M1
TBL: DeviceNet interface Master/slave setting pin
e LED display
e  Meaning of red LED
LEDA Lit when an error occurs on the daughter board.

If this LED is lit, replace the DeviceNet board.

e Meanings of green LEDs

321 Status
Oom This board is set as the master.
Omm This board is set as the slave.

e LEDs on the daughter board

MNS DeviceNet module/network status LED

This LED indicates whether the DeviceNet board is turned
on and whether the DeviceNet communication is normally
performed.

For the meanings of statuses indicated by this LED, refer to
the specifications supplied by ODVA.

HEALTH Daughter board status LED

After the board is turned on, the LED is lit in red. If the firm-
ware is loaded into the internal daughter board, the LED is lit
in green. This green state continues.

If the LED is not lit in green, replace the DeviceNet board.

® Master/slave setting pin

This setting pin is used to switch around the master function and slave
function of DeviceNet.

®  Precautions

This DeviceNet board can be removed after the main CPU board is
removed.

A daughter board of a different manufacturer is mounted on the DeviceNet
board. The daughter board alone cannot be replaced.
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6.2.3.11 PROFIBUS master board

® Specifications

Iltem Code

PROFIBUS master board A20B-8100-0470

®  Mounting positions of connectors, LEDs, etc.

LED2
LED1

JINA
F-BUS backplane
connector

CN1: PROFIBUS interface

e LEDdisplay
e  Status LED display (green)

State

LED1 | Lit when this board is released from the reset state and starts operating.
This LED is not lit at power—up.

LED2 | Lit when the communication is normally performed.
This LED is not lit at power—up.

6.2.3.12PROFIBUS slave board

®  Specifications

Item Code

PROFIBUS slave board A20B-8100-0440

®  Mounting positions of connectors, LEDs, etc.

LEDB

LED3
LED2
LED1

JINA
F-BUS backplane
connector

\

CN2: PROFIBUS interface
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6. HARDWARE

e LEDdisplay
e  Status LED display (green)

State

LED1 | Lit when this board is released from the reset state and starts operating.
This LED is not lit at power—up.

LED2 | Lit when the communication starts.

The LED is not lit at power—up. The LED is not lit also in the following
cases:

- When no parameter configuration data is received

- When illegal parameter configuration data is received

LED3 | Lit when the communication is normally performed.
This LED is not lit at power—up.

LEDB | Lit when a RAM parity alarm occurs on this board.

6.2.3.13FL-netBoard

®  Specifications

Item Code

FL-net board A20B-8100-0530

®  Mounting positions of connectors, LEDs, etc.

POK

LNK

RES JNA
ROS F-BUS backplane
L connector

CoL T Oe— Setting pin TM1
(fixed to B)

CD38N: FL-net interface

LED display
Meanings of red LEDs

HER Lit when a parity alarm occurs in the DRAM on the FL—net
board.
The board may be defective.

CoL Lit if a data collision occurs on the line.

e Meanings of green LEDs

COM Lit during data transmission or reception.
POK Lit when the parameters are normally set.
LNK This LED indicates the link state and is lit if the board partici-
pates in the FA link.
RES Reserved. This LED is normally lit.
ROS Blink while the OS is running on the FL—net board.
LIL Lit when a hub is normally connected.

®  Setting pin TM1

This setting pin is always set to position B. The setting should not be
changed.
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6.2.3.14Main CPU board of CNC display unit with PC functions

and PANEL i
® Specifications
Item Code
Main CPU board For Windows95 | For 10.4"/12.1" A20B-2100-0690
(For basic unit LCD

A08B—0082-B001 to
~B004, —BOL1 to

-B014, -B021 to For OS except | For 10.4"/12.1" | A20B—2100-0692
-B024) for Windows95 LCD

For 15.0” LCD A20B-2100-0691

For 15.0” LCD A20B-2100-0693

®  Mounting positions of connectors, LEDs, etc.

(Unit Fan
Power)
CN6
&
CN1B (LCD)
CN1 (LCD)

02 z
| 2| |2
\nverter) % % g
< I:I .
i = cpazs | (cpaza (F-FoDwDer)
gl g MOUSE) Keybuar) o 2 &
3 [ ] ot T
. E%‘* gg EE §§ copr E CNH3 (HDD swgna\) 5“ % % e
ol gl 2 4 (8) CD34 (FDD signal) z z 5’
Mounting positions of the parts in the location indicated by *4
i 10.4"/
LCD Unit Type 121"L.CD 15.0"LCD
(Code of PC board) 7208 (A20B— Fuse for
( | 21000691, | maintenance
2100-0690, 0693
Parts —0692) - )
FUSE-1 Provided None A02B-0236-K101
FUSE-2 None Provided A08B-0082-K001
CN1B None Provided —
® Specifications
Item Code
Main CPU board For Windows95 | For 10.4” LCD | A20B-2100-0780
(For basic unit
A08B-0082-B031 to For12.1" LCD | A20B-2100-0781
—B038, -B041 to
—B048, —-B051 to For 15.0” LCD | A20B-2100-0782
—B057)
(For basic unit For OS except | For 10.4"” LCD | A20B-2100-0783
A13B-0193-B031to | for Windows95 p
_B038, —B041 to For12.1" LCD | A20B-2100-0784
—B048, —-B051 to p
~B057) For 15.0” LCD | A20B-2100-0785
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6. HARDWARE

®  Mounting positions of connectors, LEDs, etc.

&
£5| ¢ —
o w8
& ‘18] [
2 8
g 2
5 =
z
e |}
El
0z z
= )
= =z
g glle
(Inverter) *5 (o = ~ 0
. (PC Card) 5 zl[8
3
4
5 o [ H
a2 S (FOD
I = ‘cp328 } Coaza 8l Powen €
ol 2 MOUSE | {Keyboar H
2= 0 BATL (7BD g J
ol | 5 BATTERY LED foo, SO
el 9l
0 e z <] |2
R E%E 9 ol cop? CNH3 (HDD signal) =z H SWS5
g :ui 9| &l (HssB) S 1B o
i 9 CD34 (FDD signal)
( ignal) Sl|= = sw7

Mounting positions of the parts in the location indicated by *5

LCD Unit Type 10.4"LCD | 12.1"LCD | 15.0"LCD
(Code of PC (A20B-— (A20B-— (A20B-— Fuse for
2100- 2100- 2100- mainte-
0780, 0781, 0782, nance
-0783) —0784) —0785)
FUSE-1 Provided None None A02B-
0236—
K101
FUSE-2 None Provided Provided A08B-
0082—
K001
CN3 Provided Provided Provided —
CN3B None None Provided —
CN1B None None Provided —

e LEDdisplay

GR1(Green)

GR2(Green)  HDD(Green)
E GR3(Green) CNC(Green) ~ CNH3 (HDD Signal)
cop? GR4(Green)or  CRD(Green)
REI(Red) "6  BUS(Red)
RE2(Red) BAT (Red)  CD34 (FDD Signal)
RE3(Red) FAN(Red)

RE4(Red) TRM(Red)
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6.2 Stand-Alone Type i Series Hardware

Name 1(6) | Name 2(6) | Color Status

GR1 +5V Green | Lights when +5V is supplied.

GR2 HDD Green | Lights when the HDD is accessed.

GR3 CNC Green | Lights when the CNC operates normally.

GR4 CRD Green | Lights when PCMCIA is accessed.

RE1 BUS Red Lights when transfer over the HSSB is
interrupted. Possible causes are
shown below.

* The CNC unit is not powered.

« The optical fiber cable is not
connected.

« The interface on the CNC side failed.

* The CNC display unit with PC
functions or the PANEL i failed.

RE2 BAT Red Indicates a battery alarm. Replace the
battery installed in the CNC display unit
with PC functions or in the PANEL i.

RE3 FAN Red Lights when the basic unit fan or HDD
fan stops. Replace the failed fan.

RE4 TRM Red Indicates a temperature alarm. This
LED lights when the CPU detects a
high temperature that falls outside the
use range. (This decreases the operat-
ing speed of the CPU.)

*6: These labels may vary with the drawing number or version number of
the main board.

®  Short plug settings

Short ) :
Settings Location
plug
SW5 Reserved | Do not SW5
Sw7 change the
(A20B- factory—set D / Open
2100- defaults.
0690 to — Hl : short
0693) swr /3 Short
(PANEL i)
SW5 Reserved | Do not SW5 Open (CNC
™7 change the display unit
(A20B- factory—set I with PC
2100- defaults. functions)
0780 to — J ™7
0785)
TM10 Reserved | This short
plug is pro-
vided for
testing pur- ] [ Short
pose. E
Be sure to
insert this
plug.
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6.2.3.15Motherboard of CNC display unit for is series

Item Code

Mother Board of CNC display unit for is series A20B-8100-0800

®  Mounting positions of connectors

Connector unit

e Joon] e I

Rear of unit

COP7

cP1 D48
CcK2
u 3 cD3ss
0
L u o |
CATS T

Motherboard

CN3 cNe u

PCMCIA2
Motherboard
TP1

CP1 D48 COP7
CK2
u D u D CD38S
1 [I = O —
CAT75 CN2
Connector number Use
JD48 PC side RS232C,USB
COP7 High—speed optical communication(HSSB)
CN2,CK2 Soft key
CP1 24VDC-IN
CD38s PC side Ethernet(10BASE-T/100BASE-TX)
TP1 Touch panel
CA75 Backup unit
CN8 Video signal interface
PCMCIA2 PCMCIA interface
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6.2 Stand-Alone Type i Series Hardware

®  Mounting position of cards

(1) power supply unit

(2) CE card

1
Connector

R= ”@

=
|
|

Connector

[

Or

Mother board

No.

Item

Code

Remarks

(&)

CE card CEcard 1

A20B-3300-0330

10.4" color LCD

CE card 2

A20B-3300-0320

@)

Power supply unit

A20B-8100-0720

NOTE Seeltem 6.1.3.3, “CE CARD" for the configuration of the CE card.
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e LEDdisplay
[ == 1 N
Rear of unit
0, o I][[]| [ g
ol | =" £ 80
Lights when the unit failed to
Alarm (Red) ::ﬁ;ﬁ}:n;ggate with the NC over

Lights when the CE card is Lights when the unit communi-

powered on (including during cates with the NC over the HSSB.

backup operation).

Status (Green)
RESERVE*
Flashes while data is being sent
or received over the Ethernet on
the PC side
Lights when a link is established in
100 Mb/s mode over the Ethernet
on the PC side.
RESERVE*
RESERVE*
For some boards, LED3, LED6, and LED7 are not mounted.
®  Short plug settings

D |

R "lﬂ|

o]

Or

!
V

Mother board

These short plugs are reserved
Be sure to remove them.
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6.2 Stand-Alone Type i Series Hardware

6.2.4 Listof units and printed circuit boards
6.2.4.1 Basic unit

Model Name Drawing Remarks
number
16i/160i/160is | Basic Unit (1 slot) A02B-0281-B801
Basic Unit (3 slots) A02B-0281-B803
18i/180i/180is | Basic Unit (1 slot) A02B-0283-B801

A02B-0297-B801 | For 18i—-MB5
For 180i—-MB5
For 180is-MB5

Basic Unit (3 slots) A02B-0283-B803

A02B-0297-B803 | For 18i—-MB5
For 180i-MB5
For 180is-MB5

21i/210i/210is | Basic Unit (1 slot) A02B-0285-B801

Basic Unit (3 slots) A02B-0285-B803

6.2.4.2 Printed circuit boards of control units

Name Drawing ID Remarks
number

16i/160i/160is main A16B-3200-0420 3x0C

CPU board

18i/180i/180is main A16B-3200-0421 3x0D

CPU board

21i/210i/210is main A16B-3200-0425 3x0E

CPU board

CPU card A20B-3300-0310 | CPU: 11

(16i/160i/160is/18i/180i DRAM : A9

/180is, DRAM 16MB)

CPU card A20B-3300-0311 | CPU: 11

(16i/160i/160is/18i/180i DRAM : AA

/180is, DRAM 32MB)

CPU card A20B-3300-0312 | CPU: 11 When the

(21i/210i/210is, DRAM DRAM : A9 | embedded

16MB) Ethernet function is
- used with

CPQ car.d ) A20B-3300-0313 | CPU: 11 21i/210i/210is.

(21i/210i/210is, DRAM DRAM : AA

32MB)

CPU card A20B-3300-0290 | CPU : 09

(21i/210i/210is, DRAM DRAM : 8A

32MB)

CPU card A20B-3300-0291 | CPU : 09

(21i/210i/210is, Loader DRAM : 89

control, DRAM 16MB)

CPU card A20B-3300-0102 0A

(standard type for

RISC board)

CPU card A17B-3300-0401 0A

(high—speed type for

RISC board)

Display control card A20B-3300-0340 -

(LCD/MDI)
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Name Drawing ID Remarks
number

Display control card A20B-3300-0360 -

(for CRT LINK)

Display control card A20B-3300-0362 -

(MDI only)

Display control card A20B-3300-0364 -

(without a display unit)

Display control card A20B-3300-0341 - When the

(LCD/MDI) embedded

- Ethernet function is

Display control card A20B-3300-0361 - used with

(for CRT LINK) 21i/210i/210is.

Display control card A20B-3300-0363 -

(MDI only)

Axis control card A20B-3300-0033 00 Applicable servo

(2 axes) software : Series
9090
21i/210i/210is,
Loader control

Axis control card A20B-3300-0032 01 Applicable servo

(4 axes) software : Series
9090
21i/210i/210is,
Loader control

Axis control card A20B-3300-0243 08 Applicable servo

(2 axes) software : Series
90B0

Axis control card A20B-3300-0242 08 Applicable servo

(4 axes) software : Series
90B0

Axis control card A20B-3300-0241 08 Applicable servo

(6 axes) software : Series
90B0

Axis control card A20B-3300-0240 08 Applicable servo

(8 axes) software : Series
90B0

Axis control card A20B-3300-0248 08 Applicable servo

(4 axes, high—speed software : Series

HRV) 90B0

Axis control card A20B-3300-0245 08 Applicable servo

(6 axes, high—speed software : Series

HRV) 90B0

Axis control card A20B-3300-0244 08 Applicable servo

(8 axes, high—speed software : Series

HRV) 90B0

Axis control card A20B-3300-0246 08 Applicable servo

(Learning—control axis software : Series

control) 90B3/90B7

Axis control card A20B-3300-0247 08 Applicable servo

(Learning—control axis
control, high-speed
HRV)

software : Series
90B3/90B7
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Name Drawing ID Remarks
number
Axis control card (8 A17B-3300-0500 08 Applicable servo
axes, applicable to software : Series
Dual Check Safety) 90BO
Applicable monitor
software : Series
90B9
Axis control card A20B-3300-0280 - Graphic function
(LCD unit side, 10.4"
color)
Axis control card A20B-3300-0282 - Graphic function
(LCD unit side,
9.5"monochrome)
Axis control card A20B-3300-0302 - Characters only
(LCD unit side, 9.5"
monochrome)
Power supply unit A20B-8100-0720 -
FROM/SRAM module A20B-3900-0160 | FROM:C1
(FROM 16MB, SRAM SRAM : 03
1MB)
FROM/SRAM module A20B-3900-0161 | FROM:C1
(FROM 16MB, SRAM SRAM : 04
2MB)
FROM/SRAM module A20B-3900-0162 | FROM: C1
(FROM 16MB, SRAM SRAM : 05
3MB)
FROM/SRAM module A20B-3900-0163 | FROM: C2
(FROM 32MB, SRAM SRAM : 03
1MB)
FROM/SRAM module A20B-3900-0164 | FROM: C2
(FROM 32MB, SRAM SRAM : 04
2MB)
FROM/SRAM module A20B-3900-0165 | FROM: C2
(FROM 32MB, SRAM SRAM : 05
3MB)
FROM/SRAM module A20B-3900-0180 | FROM:C1
(FROM 16MB, SRAM SRAM : 01
256kB)
FROM/SRAM module A20B-3900-0181 | FROM: C1
(FROM 16MB, SRAM SRAM : 02
512kB)
FROM/SRAM module A20B-3900-0182 | FROM: C2
(FROM 32MB, SRAM SRAM : 01
256kB)
FROM/SRAM module A20B-3900-0183 | FROM: C2
(FROM 32MB, SRAM SRAM : 02
512kB)
Analog spindle module | A20B—3900-0170 -
DRAM module (4MB) A20B-3900-0042 85 For optional board
Sub CPU board A16B-2203-0751 1xCOo
Loader control board A16B-2203-0740 1x97
RISC+Data server A16B-3200-0390 0x81
board
3xF5
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Name Drawing ID Remarks
number

RISC+Fast data server | A16B—3200-0460 0x81
board OXAE
RISC board A16B-3200-0391 0x81
Data server board A16B-3200-0352 3xF5
Fast data server board | A16B—3200-0462 Ox4E
ATA card adapter A20B-2100-0500 - For data server
Serial communication A20B-8100-0334 1xE1
board (RB/DNC2,
RS232C I/F)
Serial communication A20B-8100-0335 2xE1
board (RB/DNC2,
RS422 I/F)
Serial communication A20B-8100-0336 3xE2
board (DNC1)
C language board A20B-8100-0330 OxEO
HSSB interface board A20B-8001-0730 XXAA
Symbol CAPi T board A20B-8100-0560 Ox1F
1/0 Link—II board A20B-8100-0381 xxF9
Ethernet board A20B-8100-0450 xxE6
Fast Ethernet board A20B-8100-0670 xx96
DeviceNet board A20B-8100-0491 xxEF
DeviceNet board C A20B-8100-0650 xxBF
PROFIBUS Master A20B-8100-0470 xxFC
board
PROFIBUS Slave A20B-8100-0440 XXE3
board
FL-net board A20B-8100-0530 xx59

Backpanel (1 slot)

A20B-2003-0270

Backpanel (3 slots)

A20B-2003-0280

LCD control printed cir-
cuit board

A20B-8100-0820

Inverter PCB (for 9.5"
monochrome LCD)

A20B-8100-0710

Inverter PCB
(10.4" color LCD)

A20B-8001-0920

Touch panel control
board

A20B-8001-0620

PC-side HSSB inter-
face board (2CH, appli-
cable to ISA bus)

A20B-8001-0582

PC-side HSSB inter-
face board (1CH, appli-
cable to ISA bus)

A20B-8001-0583
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Name Drawing ID Remarks
number
PC-side HSSB inter- A20B-8001-0960 -
face board (2CH, appli-
cable to PCI bus)
PC-side HSSB inter- A20B-8001-0961 -
face board (1CH, appli-
cable to PCI bus)
6.2.4.31/0
Name Drawing Remarks
number
Distributed I/O connector A20B-2002-0470 DI/DO= 72/56

panel /0 module Al

Di=general 16, matrix 56,
with MPG interface

Distributed I/O connector
panel /0 module B1

A20B-2002-0520

DI/DO : 48/32
with MPG interface

Distributed I/O connector A20B-2002-0521 DI/DO : 48/32
panel /0 module B1

Distributed I/O connector A03B-0815-C001 | DI/DO : 24/16
panel 1/0 module

(basic module)

Distributed I/O connector A03B-0815-C002 | DI/DO : 24/16

panel 1/0 module
(expansion module A)

with MPG interface

Distributed I/O connector
panel 1/0 module
(expansion module B)

A03B-0815-C003

DI/DO : 24/16

Distributed I/O connector
panel 1/0 module
(expansion module C)

A03B-0815-C004

DO : 16 (2A output)

Distributed 1/0 connector A03B-0815—-C005 | Analog input
panel 1/0 module

(expansion module D)

Distributed 1/0 machine op- | AO2B-0236-C141# | DI : 24

erator’'s panel
(Small, Symbol keysheet)

TBS

with MPG interface

Distributed 1/0 machine op-
erator’'s panel
(Small, English keysheet)

A02B-0236-C141#
TBR

DI: 24
with MPG interface

Distributed 1/0 machine op-
erator’'s panel

(Standard, Symbol key-
sheet)

A02B-0236-C140#
TBS

DI: 24
with MPG interface

Distributed 1/0 machine op-
erator’s panel

(Standard, English key-
sheet)

A02B-0236-C140#
TBR

DI: 24
with MPG interface

Distributed 1/0 machine op-
erator’s panel
(290mm-wide, Symbol key-
sheet)

A02B-0236-C150#
TBS

DI: 24
with MPG interface

Distributed 1/0 machine op-
erator’s panel
(290mm-wide, English key-
sheet)

A02B-0236-C150#
TBR

DI: 24
with MPG interface
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Name Drawing Remarks
number
Main panel A machine oper- | A02B-0236-C230 | With MDI
ator’s panel
(Symbol keyboard)
Main panel A1 machine op- | A02B-0236-C240 | With MDI
erator’'s panel
(English keyboard)
Main panel B machine oper- | AO2B-0236-C231 | Without MDI
ator’s panel
(Symbol keyboard)
Main panel B1 machine op- | A02B-0236-C241 | Without MDI
erator’'s panel
(English keyboard)
Sub panel A machine opera- | A02B-0236—C232
tor's panel
Sub panel B machine opera- | A02B—0236—C233
tor's panel
Sub panel B1 machine oper- | A02B-0236—C235
ator's panel
Sub panel C machine oper- | A02B-0236—-C234
ator's panel
Operator's panel connector | A16B—2200-0661 DI/DO : 64/32
unit (Sink type output A)
Operator's panel connector | A16B—2200—-0660 DI/DO : 96/64
unit (Sink type output B)
Operator's panel connector | A16B—2200-0731 DI/DO : 64/32
unit (Source type output A)
Operator's panel connector | A16B—2200-0730 DI/DO : 96/64
unit (Source type output B)
Machine operator’s panel A16B-2201-0110
interface unit
FANUC I/O Link—AS—i con- A03B-0817-C001
verter
6.2.4.4 LCD/MDI unit
Name Drawing Remarks
number

9.5"” monochrome LCD unit

A02B-0281-C061

9.5"” monochrome LCD unit

A02B-0281-C066

Characters only

10.4" color LCD unit

A02B-0281-C071

10.4" color LCD unit

A02B-0281-C081

With a touch panel
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Name Drawing Remarks
number
For display | 7.2” monochrome LCD | A02B-0166-C251
link unit
7.2" mono- | T series | AO2B-0166-C261 | English keyboard
chrome #TR
LCD/MDI
unit A02B-0166—-C261 | Symbol keyboard
#TS
M series | AO2B-0166—C261 | English keyboard
#R
A02B-0166—C261 | Symbol keyboard
#S
Detachable | T series | A02B-0166—C271 | English keyboard
7.2" mono- #TR
chrome
LCD/MDI A02B-0166-C271 | Symbol keyboard
unit #TS
M series | AO2B-0166—C271 | English keyboard
#R
A02B-0166—C271 | Symbol keyboard
#S
Stand— T series | A02B-0166—C210 | English keyboard
alone type #TR
MDI
A02B-0166—C210 | Symbol keyboard
#TS
M series | A02B—0166—C210 | English keyboard
#R
A02B-0166—-C210 | Symbol keyboard
#S
Stand-alone type MDI T series | A02B-0281-C125 | English keyboard
standard keyboard #TBR
(horizontal type)
220%230mm A02B-0281-C125 | Symbol keyboard
#TBS
M series | A02B-0281-C125 | English keyboard
#MBR
A02B-0281-C125 | Symbol keyboard
#MBS
Stand-alone type MDI T series | A02B-0281-C126 | English keyboard
standard keyboard #TBR
(vertical type)
220%290mm A02B-0281-C126 | Symbol keyboard
#TBS
M series | A02B-0281-C126 | English keyboard

#MBR

A02B-0281-C126
#MBS

Symbol keyboard

Stand-alone type MDI CAPi T key-

board (horizontal type)
220x230mm

A02B-0281-C125
#TFBR

English keyboard

A02B-0281-C125
#TFBS

Symbol keyboard
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6. HARDWARE

Name

Drawing
number

Remarks

Stand-alone type MDI CAPi T key-
board (vertical type)
220x290mm

A02B-0281-C126
#TFBR

English keyboard

A02B-0281-C126
#TFBS

Symbol keyboard

61 fullkey (horizontal type)
220x230mm

A02B-0261-C162
#MCR

English keyboard

A02B-0261-C162
#MCS

Symbol keyboard

61 fullkey (vertical type)
220x290mm

A02B-0261-C161
#MCS

English keyboard

A02B-0261-C161
#MCR

Symbol keyboard

6.2.4.5 Other units

Name

Drawing
number

Remarks

Separate detector interface unit
(basic 4 axes)

A02B-0236-C205

Separate detector interface unit
(additional 4 axes)

A02B-0236-C204

Spindle distributed adapter

A13B-0180-B001

1/0 Link distributed adapter

A20B-1007-0680

Optical I/0 Link adapter

A13B-0154-B001

Fan unit (for 1 slot)

A02B-0265-C001

Fan unit (for 2 slots)

A02B-0260-C021
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6.2 Stand-Alone Type i Series Hardware

6.2.4.6 CNC display unit with PC functions and PANEL i

Drawing
Type Item
yp No.
Printed circuit | Main printed circuit For Win- | For 10.4"/ | A20B-2100-
board for board dows95 12.1" LCD | 0690
CNC display | (For basic unit -
unit with PC | AO8B-0082-B001 to For15.0" | A20B-2100~
functions and | —-B004, —B011 to LCD 0691
PANEL i -B014, -8021 to ForOS | For10.4"/ | A20B—2100—
-B024) except for | 12.1”LCD | 0692
Win-
dows95 For 15.0” A20B-2100-
LCD 0693
Main printed circuit For OS For A20B-2100—
board except for | 10.4"LCD | 0780
(For basic unit Win-
A08B-0082-B031 to | dows95 | FOT A208-2100-
_B038, —B041 to 12.1"LCD | 0781
-B048, -B051 to For A20B-2100—
-BO57) 15.0"LCD | 0782
(For basic unit
A13B-0193- B031 to | For Win- For A20B-2100-
—B038, —B041 to dows95 10.4"LCD | 0783
—B048, -B051 to
-B057) For A20B-2100-
12.1"LCD | 0784
For A20B-2100-
15.0"LCD | 0785
Inverter printed circuit | For 10.4” LCD A14L-0132—
board 0001
(For basic unit
AO8B—0082-B001 to For 12.1” LCD A20B-2002—
~B004, -BO11 to 0890
-B014, -B021 to For 15.0” LCD A14L-0143—
—B024) 0002
Inverter printed circuit | For 10.4” LCD A141L-0132—
board 0001 #B
(For basic unit
A08B-0082— B031 to
-B038, -B041 to For 12.1" LCD A14L-0143—
—B048, —B051 to 0001 #B
—B057)
(For basic unit
ALSB-0193-BOSL 10 ['po g5 071 cp A141-0143—
—B038, —B041 to 0002 #8
—B048, -B051 to
—B057)
Soft key printed cir- For 10.4"” LCD A86L-0001—
cuit board 0261
For 12.1” LCD A20B-1007-
0760
Printed circuit board A20B-8001—
for touch panel 0620
controller
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6. HARDWARE

Drawing Main
number of drawing
Type Item .
yp unit for number
maintenance | (Basic unit)
Printed circuit | Base | LCD Soft | Touch
board for unit key | panel
CNC display -
unit with PC 104" | x X | AO8B-0082— | A08B-0082—
functions and LCD Doo1 BOO1
PANEL i 0 | x |AosB-0082- |A08B-0082—
D002 B002
X O A08B-0082— A08B-0082—
D003 B003
@) O A08B-0082— A08B-0082—
D004 B004
12.1" X X A08B-0082— A08B-0082—
LCD D011 BO11
@) X A08B-0082— A08B-0082—
D012 BO12
X O A08B-0082— A08B-0082—
D013 BO13
@) O A08B-0082— A08B-0082—
D014 B014
15.0" X X A08B-0082— A08B-0082—
LCD D021 B021
X O A08B-0082— A08B-0082—
D023 B023
10.4" X X A08B-0082— A08B-0082—
LCD D031 BO31
A08B-0082—
B035
A13B-0193-
BO31
A13B-0193-
B035
@) X A08B-0082— A08B-0082—
D032 B032
A08B-0082—
B036
A13B-0193-
B032
A13B-0193-
B036
X O A08B-0082— A08B-0082—
D033 B033
A08B-0082—
B037
A13B-0193-
B033
A13B-0193-
B037
@) O A08B-0082— A08B-0082—
D034 B034
A08B-0082—
B038
A13B-0193-
B034
A13B-0193-
B038
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Stand—Alone Type i Series Hardware

Drawing Main
T It number of drawing
ype em unit for number

maintenance | (Basic unit)

Printed circuit | Base | LCD Soft | Touch
board for unit key | panel

CNC display -
unit with PC 121 X X A08B-0082— A08B-0082—

functions and LCD D041 B041
PANEL i A08B-0082—
B045
A13B-0193-
B041
A13B-0193-
B045

O X A08B-0082— A08B-0082—
D042 B042
A08B-0082—
B046
A13B-0193-
B042
A13B-0193-
B046

X @) A08B-0082— A08B-0082—
D043 B043
A08B-0082—
B047
A13B-0193-
B043
A13B-0193-
B047

o ©) A08B-0082— A08B-0082—
D044 B044
A08B-0082—
B048
A13B-0193-
B044
A13B-0193-
B048

15.0" X X A08B-0082— A08B-0082—
LCD D051 B051
A08B-0082—
B055
A13B-0193-
B051
A13B-0193-
B055

X ©) A08B-0082— A08B-0082—
D053 B053
A08B-0082—
B057
A13B-0193-
B053
A13B-0193-
B057

3.5” HDD unit (including the | AO8B-0082— A08B-0082—
FAN for HDD) C100 H100

O: Provided x: Not provided

NOTE The base unit for maintenance consists of the components of the
basic unit from which the main printed circuit board and its retaining
screws are excluded.
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6. HARDWARE

PD-2261ADSA)

Drawin .
9 Main
number .
Type Item for drawing
. number
maintenance
Printed cir- PC MMX- For 10.4"” | AO8B-0082— A08B-0082—
cuit board card | Pentium LCD H500#6141 HO10
for PC func- 233MHz
tion of CNC For 12.1” | A0O8B-0082— A08B-0082—
display unit LCD H500#6142 HO11
with PC For15.0” | AOSB-0082— | AOBB—0082—
functions LCD H500#6143 Ho12
and PANEL i
Pentiumll For 10.4"” | AO8B-0082— A08B-0082—
333MHz LCD H511#6138 H020
For 12.1” | A0O8B-0082— A08B-0082—
LCD H511#6139 HO021
For 15.0” | A0O8B-0082— A08B-0082—
LCD H511#6140 H022
Celeron For 10.4"” | AO8B-0082— A08B-0082—
400MHz LCD H512#613D H040
For 12.1” | A0O8B-0082— A08B-0082—
LCD H512#613E HO041
For 15.0” | A0O8B-0082— A08B-0082—
LCD H512#613F H042
Pentiumlll | For 10.4” | AO8B-0082— A08B-0082—
500MHz LCD H520#613G HO050
For 12.1” | A0O8B-0082— A08B-0082—
LCD H520#613H HO51
For 15.0” | A0O8B-0082— A08B-0082—
LCD H520#613J H052
Memory Main memory DRAM A76L-0500— A08B-0082—
(For MMX— 32MB (*) | 0013 Hoo1
Pentium 233MHz (Specification:
and Pentiumll TOSHIBA
333MHz) THL64V4075BT
G-5S)
DRAM A76L-0500— A08B-0082—
64MB 0014 H002
(Specification:
TOSHIBA
THL64V8015BT
G-5S)
DRAM A76L-0500— A08B-0082—
128MB 0017 H003
(Specification:
PFU
PD-2261ADS)
Main memory SDRAM A76L-0500— A08B-0082—
(For Celeron 64M 0018 HO04
400MHz and (Specification:
Pentiumlll PFU
500MHz) PD-2261ACS)
SDRAM A76L-0500— A08B-0082—
128M 0019 H005
(Specification:
PFU

*. DRAM 32 MB can be used only for the MMX—Pentium 233MHz.
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6.2 Stand-Alone Type i Series Hardware

6.2.4.7 CNC display unit for is series CNC

Printed circuit boards

Name Drawing number
Motherboard A20B-8100-0800
CE card CEcard 1 A20B-3300-0330
CE card 2 A20B-3300-0320

Power supply unit

A20B-8100-0720

Printed circuit board of Inverter

A20B-8001-0920

Printed circuit board of backup unit

A20B-2100-0820

Units
Name Drawing number
10.4" LCD unit Soft keys Touch
panel
@) X A02B-0281-D500
X O A02B-0281-D501
@) @) A02B-0281-D508
FA full-keyboard A02B-0281-C130#E
Others
Name Drawing number
Case A02B-0236-D100#0C
Compact flash card 32MB A87L-0001-0173#32MBA
48MB A87L-0001-0173#48MBA
64MB A87L-0001-0173#64MB
96MB A87L-0001-0173#96MB

Cable for backup unit

A02B-0281-K801

Cable for FA full-keyboard

A02B-0281-K802
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6. HARDWARE

6.3 Matters Common to Both LCD-Mounted Type
and Stand-Alone Type i Series

6.3.1 Liquidcrystal display (LCD)

Brightness of the monochrome LCD

When the ambient temperature is low, the brightness of the LCD decreases.
(The LCD screen is dark particularly immediately after the power is turned
on.) This phenomenon is not a failure but is a property specific to the LCD.
When the ambient temperature increases, the LCD screen becomes
brighter. The monochrome LCD has a brightness control function.

LCD with a touch panel

The touch panel is operated by directly touching the LCD screen. For this
operation, be sure to use a FANUC—supplied pen (A02B—0236-K111)
dedicated to the touch panel. If a sharp—pointed pen is used, for example,
to touch the LCD screen, the LCD surface may be flawed or damaged.
Moreover, do not touch the LCD screen directly with a finger. Otherwise, the
operability of the LCD may deteriorate, and the LCD screen may get dirty.
Protection sheet for the touch panel

A protection sheet is attached the face of an LCD with a touch panel to
protect the thin film of the touch panel and LCD. If the protection sheet is
damaged, it can be replaced. (The protection sheet is a consumable part.)

Replacing the protection sheet
® Materials used

1)Protection sheet ~ A02B-0236-K110: For 10.4” LCD with touch
panel and soft key

A02B-0236-K130: For 10.4” LCD with touch
panel

2)Neutral detergent  (detergent that can clean oily dirt off = detergent
for kitchen can be used)

3) Soft cloth (such as towel)

® Replacement procedure

1) Before replacement
<1> Turn off the power to the machine.

<2> Peel off the old protection sheet from the surface of the touch
panel.

<3> Wipe off adhesive residue if any on the screen surface with alcohol.

<4> Use the detergent to remove oil or dirt stuck to the surface of the
touch panel.

<5> With a soft, damp cloth, wipe off detergent completely.

e Ifthe touch panel surface becomes cloudy, oil is still left on the
surface. Remove oil completely.

e If oil or detergent is left on the surface of the touch panel, the
protection sheet cannot adhere to the panel completely and
will sometimes peel off easily.

<6> With a dry soft cloth, wipe off moisture completely.
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6.3 Matters Common to Both LCD-Mounted Type and

Stand-Alone Type i Series

2) Applying the protection sheet
2-1)For A02B—0236-K110

<1> Fold the tab over the front side (the side opposite to the
backing sheet).

<2> Peel off the backing sheet.

<3> Positionthe sheet, then attach the upper and lower sides of the
sheetfirst. Check that the sides of the protection sheet do not
touch the escutcheon.

N W S W

<4> Attach the right and left sides of the protection sheet while
pushing out air between the touch panel and protection sheet.

e  With part of the protection sheet kept stuck to the touch
panel, do not attempt to correct the position of the
protection sheet by pulling the sheet.

<5> Press the adhesive parts of the four sides, and attach the
entire sheet completely.

e Check that the four corners and four sides of the
protection sheet do not float.

2-2)For A02B-0236-K130

<1> Peel off the white film attached on the back (facing the LCD)
of the new protection sheet.

<2> Attach the protection sheet so that it is to the lower—left of the
replacement tab. At this time, align the overhang edge at
bottom of the escutcheon with the corresponding part of the
protection sheet. In addition, prevent dust from entering
between the LCD and the protection sheet.

Guide
position

<3> Attach the four sides while pushing out air between the touch
panel and the protection sheet.

e Do not pull the protection sheet to correct its position with
the part of the sheet kept stuck to the touch panel.
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6. HARDWARE

<4> Press the adhesive parts of the four sides, and attach the
sheet completely.

e Check that the four corners and four sides of the
protection sheet do not float.
3) Checks after replacement

<1> Check that there is no wrinkle on the surface of the protection
sheet.

<2> After power—on, check that there is no touch panel portion kept
pressed.

<3> Press the touch panel, and check that correct operation takes
place.

Touch panel compensation

e Condition that requires compensation

Touch panel compensation is required:

1  When the LCD unitis replaced

2 When the touch panel is replaced

3 When the touch panel control printed circuit board is replaced
4 Memory is all cleared.

® Parameter setting
#7 #6 #5 #4 #3 #2 #1 #0
o) L[ Jowef [ [ [ [ ]

[Data type] Bit
#5 (DTPCL) The compensation function for the touch panel on the
display is:
0: Disabled
1: Enabled
Method of compensation
Set PRM3113#5 (DTPCL) to 1.
Press function key <SYSTEM>.

Pressing the continuous menu key several times displays soft key [TP
CAL].

Pressing soft key [TP CAL] displays the touch panel compensation
screen.

W N~ e

IN

+ + +

CALIBRATION OF TOUCH PANEL

PLEASE PUSH CALIBRATED POINTS.

IF CALIBRATION IS ENDED, PLEASE PUSH <INPUT> KEY.
IF CALIBRATION IS CANCELED, PLEASE PUSH <CAN> KEY.
IF OPERATION IS ENDED, PLEASE PUSH FUNCTION KEY.

+ + +
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6.3 Matters Common to Both LCD-Mounted Type and

Stand-Alone Type i Series

5 Press the nine compensation points (marked with +) with touch panel
pen. You may press the nine points in any order. When you press a +
mark correctly, the + mark blinks. When you press a + pointincorrectly,
the message “CALIBRATED POINT DOES NOT MATCH, PLEASE
PUSH AGAIN.” appears.

6  After pressing all of the nine compensation points, press the <INPUT>
key to terminate compensation. To cancel compensation or start all
over again, press the <CAN> key.

7  Uponnormaltermination, the message “CALIBRATION WASENDED.”
appears.

8 Pressing the function key exits from the touch panel compensation
screen, and terminates or stops compensation operation.

9 Upontermination of compensation operation, set PRM3113#5 (DTPCL)
to 0.

NOTE Touch panel of the CNC display unit with PC functions is compen- ﬂ
sated by the exclusive program.
When compensating the touch panel for the is series, select [Start]
— [Settings] — [Control Panel] — [Adjusting Stylus], instead of us-
ing the above method.
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6. HARDWARE

6.3.2 Distributed /O setting

By changing the setting (rotary switch) on an expansion module, a
connection can be made to skip an expansion module or expansion modules
as shown below.

4
i

IR i | il
el 2| 2] 2 ezl 2]|e ol 2l oile
3| 2(] 2|3 ENELE I E 2l 3|3
gl B gl % H
gl EJl 2| 2 EllE| Ef| 2 gl g gi|8
AU dE1IE 1| 3 3 3 51
& s) & s|) & /& g /8 8|8
When expansion module 1 is When expansion module 2 is When expansion modules 1 and
skipped skipped 2 are skipped

Method of setting (control and setting method)

A control (rotary switch) is provided on the location shown below of each
expansion module. When changing the setting, turn the rotary switch with
a flat—blade screwdriver with a tip diameter of about 2.5 mm.

Each setting position of the rotary switch has the meaning as indicated

below.
Setting | Indication Meaning of setting
position
0 0 Standard setting. The rotary switch is set to this

position at the time of shipment from FANUC.
This setting is not skipped an expansion module.

1 - Set the rotary switch of an expansion module to this
position when the one preceding expansion module
is skipped.

2 2 Set the rotary switch of an expansion module to this

position when the two preceding expansion mod-
ules are skipped.

3 - Setting prohibited
4t0F 4,-,6,-, 4, 8, or C has the effect of 0.
8, — A — 5,9, or D has the effect of 1.

C,—-E - 6, A, or E has the effect of 2.
7, B, or F has the effect of 3. («—setting prohibited)
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6.3 Matters Common to Both LCD-Mounted Type and

—AloneTypei Series

Examples of setting

(When expansion module 1 is skipped)

Set the rotary switch of expansion module 2 to
setting position = 1. Do not change the setting
(setting position = 0) of expansion module 3.

Basic module 2
Basic module 3

(When expansion module 1 and expansion mod-
ule 2 are skipped)

Set the rotary switch of expansion module 3 to
setting position = 2.

Basic module 1
Basic module 3

Basic module

(When expansion module 2 is skipped)

Set the rotary switch of expansion module 3 to
setting position = 1. Do not change the setting
(setting position = 0) of expansion module 1.

=
S
°
<}
£
1] §
@
<
aQ

Basic module 3

This function was notavailableinitially, but was recently added. This function
became available, depending on the type of module, as indicated below.

Expansion module B (DI/ A03B-0815—-C003 | Available starting with ship-

DO = 24/16, without a ment in June 1998 and later

manual pulse generator in-

terface)

Expansion module C (DO = | A03B-0815-C004 | Available starting with ship-

16, 24A output) ment in August 1998 and
later

Expansion module D (ana- | A03B—0815—-C005 | Available starting with ship-
log input) ment in August 1998 and
later

NOTE Toexpansion module A (DI/DO =24/16, withamanual pulse gener-
ator interface) (A03B—0815-C002), a rotary switch is added as the
other modules are modified. However, expansion module A is al-
ways installed at the location of expansion module 1, so that the
setting of expansion module A need not be changed.
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7.

PARAMETERS

1 How to Enter the Parameters

(1) Enablingwriting the parameters

1 Enter the MDI mode or emergency stop state.

2  Pressthe key several times to display the handy screen for

setting.

3 Move the cursor to the PARAMETER WRITE field and enter

and then .

4 Alarm 100 occurs. Pressthe and keys simultaneously
to temporarily stop the alarm.

(2) Entering the parameters

1 Pressthe key on the MDI panel several times to select the

parameter screen.

s

N
PARAMETER (SETTING) 01234N12345
0000 SEQ INl ISO TVC

o 0 ©o0 0 O ©0 o0 0
0001 FCV
o 0 O0O 0 0 0 0 0
0012 RMV MIR
X 0 0 0O O0o O 0 O0 O
Y 0o o O o0 O 0 O0 O
Z 0 o0 O o0 O0O 0 O0 O
B 0O 0 O 0 O 0 0 0
0020 /O CHANNEL 0
s 0 T0000
REF ##k% % xxx 10:15:30
[PARAM]  [DGNOS] [PMC] [SYSTEM] [(OPRT)]
\ Y,

2 Pressing soft key [(OPRT)] displays the operation menu including
the items below.

Enter a parameter number and press [NO.SRH] : Searches for the
specified number.

Soft key [ON:1] : Setsthe value at which the cursor is positioned to 1.
(Only for bit parameters)

Soft key [OFF:0] : Sets the value at which the cursor is positioned to 0.
(Only for bit parameters)

Soft key [+INPUT]: Adds the entered value to the value at which the
cursor is positioned.

Soft key [INPUT]: Sets the value at which the cursor is positioned to
the entered value.

Soft key [READ] : Inputs parameters from the reader/punch interface.

Soft key [PUNCH]: Outputs parameters to the reader/punch interface.
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7.1 How to Enter the Parameters

3 Convenient methods for entering data
3-1 To change data in units of bits

Pressing B or B changes the cursor to 1-bit size,

which enables setting data in units of bits (only for bit
parameters).

3-2 Use to continuously set data starting from the cursor

position.
(Example 1)

wren[1][2][3][4][=~][4][5][6](7]
@ @ @ @ is entered,
[ 0] 1234
0 . 4567
o T EEEE
0 0
(Example 2)

wnen [ 1][2][3](4][=][==][9][9][9]
@ is entered,
0] 1234

0 0
0 - 9999
0 0

3-3 Use |E| to enter the same data.

(Example)
wren[ 1][2][3][4][=][=][==][=]() s
entered,
0 1234
0 1234
0 1234
0 0

3-4 For bit parameters
(Example)

e YD EIE) oo

ooofoooo
00000000
00000000
00000000

00011000
00011000
0OOOKg1000
000000O0CO

4  After all necessary parameters are entered, reset the
PARAMETER WRITE field to 0 on the SETTING screen.
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7. PARAMETERS

7.2  Parameter List

1) Forsetting .........oooiiiiiiiii
2) Forreader/puncherinterface ......................
3) ForDNC1/DNC2interface ..............ovuuuunnn.
4) For M-NETinterface ..............ccoiiiiinnnnn.
5) Forremote diagnosis . ............oiiiiiiiiiiii
6) ForDNClinterface #2 ...........ovviiiiinnnnnnn.
7) For CNC screen display function ..................
8) FOrFACTOLINK ...... ..o
9) Fordataserver .............uuuiiiiiiiiiiiniiiis
10) ForEthernet ............... i,
11) For power mate CNC manager ....................
12) For axis control, increment system .................
13) For coordinate system .................oiiii....
14) For stored stroke check ..........................
15) For chuck and tailstock barrier ....................
16) Forfeedrate ..............ooiiiiiiiii...
17) For acceleration/decelerationcontrol ...............
18) FOrSEIVO ..ottt
19) FOrDI/DO ...t
20) Fordisplayandedit (1/2) ...,
21) FOrprograms ... ....vuuuuiee e
22) For pitch error compensation .....................

=

23) Forspindlecontrol .......... ... .. i
24) Fortool compensation . ...............uuuiiiiiin
25) For grinding—wheel wear compensation . ............
26) Forcannedcycle .................. .. ...l
27) Forrigidtapping . ...t
28) For scaling, coordinate rotation . ...................

=

29) For single direction positioning ....................
30) For polar coordinate interpolation ..................
31) Fornormal directioncontrol .......................
32) Forindextableindexing ..........................
33
34) Forexponentialinterpolation ......................
35
36
37
38) FOrCUSIOM MACIO . . .\ttt vve ettt

<

Forinvolute interpolation .........................

=

For flexible synchronization .......................

=

For straightness compensation ....................

=

Forinclination compensation ......................

39) Foronetouchmacro ..............ccoviiiiinnn.
40) For pattern datainput . ...
41) For positioning by optimum acceleration ............
42) Forskipfunction ............... ... . ool

43) For automatic tool compensation (T series) and
automatic tool length measurement (M series) .......

44) For external data input/output .....................
45) For fine torque Sensing . .............cooiiiiiiian.
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. 00000 -)
. 00100 -)
. 00140 -)
. 00161 -)
. 00200 -)
.00231-)
. 00300 -)
. 00801 )
. 00900 -)
. 00931 -)
. 00960 )
. 01000 -)
. 01200 -)
. 01300 -)
.01330-)
. 01400 -)
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7.2 Parameter List

For manual handleretrace ........................
For graphicdisplay .............coiiiiiiiiiiiin.
For displaying operation time and number of parts . . . .
For tool life management .........................
For position switch functions ......................
For manual operation, automatic operation ..........

For manual handle feed, manual handle Interruption,
tool axis direction handlefeed .....................

For manual linear and circular functions ............
For butt-type reference position setting .............
For software operator'spanel .....................
For program restart .............. ..o
For high-speed machining ........................
For rotary table dynamic fixture offset ..............
Forpolygonturning . ...
For the external pulse input .......................
For the hobbing machine and electronic gear box . ...
Forattitudecontrol .................. ...t
For axis controlby PMC .. ...,
For two-path control .............................

For checking Interference between tool posts
(two—pathontrol) . ...

For synchronous, composite, superimposed control . .
For inclined axis control ..................coouun.
For B-axis function (T series) .....................
For simple synchronous control ...................
For sequence number comparison and stop . ........
Forchopping . ...

For high—speed high—precision contour control by
RISC(HPCC) .ttt

For high—speed position switch (1/2) ...............
Others ...
Formaintenance .............couuiiiiinnninnnn
Forembeddedmacro .................cooiinnnnn.
For high—speed position switch (2/2) ...............
Foroperation history ..................... ... ...
Fordisplayandedit(2/2) .........................
For interpolation type straightness compensation . . . ..
For rotational area interference check ..............

For Al/Al nano high—precision contour control and
functions related for RISC processor operation ... ...

. 06400 -)
. 06500 )
. 06700 -)
. 06800 )
. 06901 -)
. 07001 -)

. 07100 -)
. 07160 -)
.07181-)
. 07200 -)
. 07300 -)
. 07501 )
.07570-)
. 07600 -)
. 07681 -)
. 07700 -)
.07941 )
. 08001 )
. 08100 -)

. 08140 -)
. 08160 -)
. 08200 -)
. 08240 -)
. 08300 -)
.08341-)
. 08360 -)

. 08400 -)
. 08500 -)
. 08650 -)
. 08901 )
. 12000 -)
. 12200 )
. 12800 -)
.13112 )
.13381-)
. 14900 -)

. 19500 -)
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7. PARAMETERS

Data Types and Valid Data Ranges of Parameters

Data Type | Valid data range Data Type | Valid data range
Bit Word
Oorl —32768 to 32767
Bit axis Word axis
Byte —1280t? 127 2—-word ~99999999 to
Byte axis 0to 255 2-word axis 99999999

NOTE1 There is something to which the range of setting is limited depend-
ing on the parameter No.

NOTE2 A part of the parameter can be input with the setting screen.

NOTES3 In the description of a bit-type parameter, the explanation written
atthe left-hand side of a slash (/) corresponds to setting 0, and that
at the right-hand side corresponds to setting 1.

NOTE4 <Axis>indicated at the right column in a parameter list shows that
the corresponding parameters are specified for each axis.

NOTE5 “T series” in the right—side column of the parameter table indicates
the parameters that can be used only in the T series. Similarly, “M
series” indicates those that can be used only in the M series.
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1) For setting (These parameters can be set at “Setting screen”.)

00000 | Setting

#0 TVC : TV check is not performed (0)/performed (1)

#1 1SO : Data output by EIA code (0)/by ISO code (1)

#2 INI  : Input increment by mm (0)/by inch (1)

#5 SEQ : Automatic insertion of sequence No. is, not PRM3216
performed (0)/performed (1)

00001 ‘ Tape format

#1 FCV : FS16 standard (0)/FS15 Tape format (1)

00002 ‘ Reference position returns, remote diagnosis

#0 RDG : Remote diagnosis is, not performed This param-
(0)/performed (1) eter need
not be set
when a mo-
dem card is
used
#7 SJZ : For manual reference position return, M series
deceleration dogs are used when a reference PRM
position is not established, and positioning is 1005#3=1

performed when a reference position is
established (0)/deceleration dogs are used at

all times (1)
00012 | Axis detaching, movement command, mirror <Axis>
image
#0 MIR : Setting of mirror image for each axis is OFF PRM
(0)/ON (1) 1005#7
#4 AIC : An axis—specified travel distance, follows a T series
specified address (0)/is incremental at all times
@

#7 RMV : Detach of the each axis is not performed (0)/
performed (1)
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7. PARAMETERS

00020 | Selection of an input/output device or selection | PRM110#0
of input device in the foreground

Setting value Description (I/O device selected)

0 Channel 0 (RS-232-C serial port 1)
Channel 1 (RS-232-C serial port 1)
Channel 2 (RS-232-C serial port 2)
Remote buffer
Memory card
Data server
The DNC operation is performed or M198 is
specified by FOCAS1/Ethernet or
DNC1/Ethernet.

10 DNC1/DNC?2 interface, OSI Ethernet

12 DNC1 interface #2

15 M198 is specified by FOCAS1/HSSB.
(PRM8706#1=1)

16 The DNC operation is performed or M198 is
specified by FOCAS1/HSSB (port 2).

20to 35 Datais transferred between the CNC and a

power mate CNC in group n (n: 0 to 15) via
the FANUC I/O Link.
[Setting value 20 — Group 1]

o U WN PR

Related parameter list

Setting Cng?{ Output Sc%?i%‘:: " | Transfer | Transfer Con-
value setting format | \Chper rate method nector
0 PRM101 | PRM102 | PRM103
JD36A
1 PRM111 | PRM112 | PRM113 | Not set
2 PRM100 | PRM121 | PRM122 | PRM123 JD36B
PRM135
3 #3=0 JD28A
Remote PRM131 | PRM132 | PRM133 (RS-232-C)
buffer #3=1 JD6A
(RS-422)

00021 | Setting of the output device in the foreground PRM110#0

00022 | Setting of the input device in the background PRM110#0

00023 | Setting of the output device in the background | PRM110#0

00024 | Port for communication with the PMC ladder
development tool (FAPT LADDER-III)

According to the setting on the PMC online screen
RS-232-C serial port 1 (JD36A)

RS-232-C serial port 2 (JD36B)

High—speed interface (HSSB(COP7) or Ethernet)
11 : High—speed interface or RS—232—C serial port 1
12 : High—speed interface or RS—232—C serial port 2
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7.2 Parameter List

2) For reader/puncher interface

00100 | Common to each channel

#1 CTV : TV check in the comment section of a program
is performed (0)/not performed (1)

#2 CRF : When an EOB is output by ISO code, the
setting of PRM100#3 (NCR) is followed (0)/CR
and LF are used (1)

#3 NCR : When output EOB by ISO code, LF, CR, CR
(0)/CR output (1)

#5 ND3 : DNC operation is performed to read blocks
one by one (0)/until the buffer becomes full (1).

#6 I0P : Input/output of an NC program is stopped by
resetting the CNC (0)/by pressing the [STOP]
soft key (1).

#7 ENS : Reading of data by EIA code, if NULL code is ALMO001
red in the data, ignore it (0)/make alarm (1)

00101 | Parameter relating to CHANNEL 1
(/0 CHANNEL=0)

#0 SB2 : Number of stop bit is 1 bit (0)/2 bits (1)

#1 HAD : The alarm issued on a built—in Handy File, is M series
ALM86 (0)/provides a detail indication (1)

#3 ASI : Data input by EIA or ISO code (0)/ASCII code
@

#7 NFD : FEED before & after of data is output (0)/not
output (1)

00102 | Spec. No. of I/O devices of CHANNEL 1
(/0 CHANNEL=0)

: RS-232-C (Used control codes DC1 to DC4)

: CASSETTE B1/B2 (Bubble cassette)

: FLOPPY CASSETTE ADAPTER F1

: PROGRAM FILE Mate, FA Card, FSP-H,
FLOPPY CASSETTE, Handy File

: RS-232-C (Control codes DC1 to DC4 are not
used.)

: PORTABLE TAPE READER

6 : PPR, FSP-G, FSP-H

S WN PO

(&)

00103 | Baud rate setting of CHANNEL 1
(/0 CHANNEL=0)

1 50 bps 7 600 bps
2 100 bps 8 : 1200 bps
3 110 bps 9 : 2400 bps
4 150 bps X 10 : 4800 bps
5 200 bps 11 : 9600 bps
6 300 bps 12 : 19200 bps

00110 | Separate control of I/O channel number

#0 104 : Separate control of I/O channel numbers is, PRM20
not performed(0)/performed(1) to 23
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00111 | Parameter relating to CHANNEL 1 PRM101
(/0 CHANNEL=1)
00112 | Spec. No. of I/O devices of CHANNEL 1 PRM102
(/0 CHANNEL=1)
00113 | Baud rate setting of CHANNEL 1 PRM103
(/0 CHANNEL=1)
00121 | Parameter relating to CHANNEL 2 PRM101
(/0 CHANNEL=2)
00122 | Spec. No. of I/O devices of CHANNEL 2 PRM102
(/0 CHANNEL=2)
00123 | Baud rate setting of CHANNEL 2 PRM103
(/0 CHANNEL=2)
00131 | Parameter relating to CHANNEL 3 PRM101
(/0 CHANNEL=3)
00132 | Spec. No. of I/O devices of CHANNEL 3 PRM102
(/0 CHANNEL=3)
00133 | Baud rate setting of CHANNEL 3 PRM103
(/0 CHANNEL=3)
00134 | Remote buffer
#1 PRY : Without parity bit (0)/With parity bit (1)
#2 SYN : “SYN”, “NAK” code in protocol B is not
controlled (0)/controlled (1)
#4 NCD : CD (Signal quality detection) of RS-232-C
interface, checked (0)/not checked (1)
#5 CLK : Baud rate clock of RS-422 interface is used,
inner clock (0)/outer clock (1)
00135 | Remote buffer
#0 ASC : Communication code except of NC data is ISO
code (0)/ASCII code (1)
#1 ETX : The END CODE for protocol A is, CR code (0)/
EXT code (1) in ASCII/ISO
#2 PRA : Communication protocol is B (0)/A (1)
#3 R42 : Interface is, RS-232-C (0)/RS-422 (1)
#7 RMS: In case of extended protocol A, the byte
location of SAT data part is, usually not
appointed 0 (0)/ send back unconditionally (1)
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00138 | Memory card I/O, loader /O

#0 MDP : To a file name output in memory card PRM20=4
input/output operation, path information is, not
added (0)/added (1)
Example: When parameters are output
1st path = CNCPARAM.DAT
(same as when this
parameter = 0)
2nd path = CNCPARAM.P-2
Loader= CNCPARAM.P-L
#1 FNL : In data output by RS—232C of the loader
control function, the series information is, not
added to the output file name(0)/added to the
output file name(1)
#7 MDN: The DNC operation function by a memory card | PRM20=4
is, disabled(0)/enabled(1)

3) For DNC1/DNC?2 interface

00140 | DNC2 interface Dedicated
to the
DNC2
interface

#0 BCC : A BCC value is checked (0)/not checked (1)

#2 NCE : The ER (RS-232C) and TR (RS422) signals
are, checked(0)/not checked(1)

#3 ECD : To a negative response, a hexadecimal
four—digit error code is added (0)/no error code
is added (1)

00141 | System for connection between the CNC and
host (DNC1 interface) (1: PTP, 2: Multi-point)

00142 | Station address of the CNC (DNC1 interface)
(2t052)

00143 | Time limit specified for the timer monitoring a
response (1 to 60) [sec]

00144 | Time limit specified for the timer monitoring the
EOT signal (1 to 60) [sec]

00145 | Time required for switching RECV and SEND
(1 to 60) [sec]

00146 | Number of times the system retries holding
communication (1 to 10) [Number of times]

00147 | Number of times the system sends the
message in response to the NAK signal (1 to
10) [Number of times]

00148 | Number of characters in overrun (10 to 255)
[Characters]

00149 | Number of characters in the data section of the
communication packet (80 to 256) [Characters]
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4) For M-NET interface

between the modem card and CNC is, 9600
bps (fixed)(0)/determined by the setting of
PRM203(1)

00161 | Communication method
#2 SRL : The serial interface character consists of 7 bits
(0)/8 bits (1).
#4 SRP : A vertical parity check is not made (0)/made
).
#5 PEO : Vertical parity is based on odd parity (0)/even
parity (1).
#7 SRS : The number of stop bits is 1 (0)/2 (1). When
PRM161#4
=1
00171 | Number of data items transferred from the PLC
to CNC (1 to 32).
00172 | Number of data items transferred from the
CNC to PLC (1 to 32).
00173 | Station address (1 to 15)
00174 | Baud rate
1: 2400 3: 9600 5 : 38400 7 : 76800 [bps]
2 : 4800 4 : 19200 6 : 57600
00175 | Monitoring timer used from the completion of 1-32767
local station connection preparation sequence [msec]
to the start of a normal sequence
00176 | Polling time monitoring timer
00177 | Monitoring timer used from the start of SAI
transmission to the end of BCC transmission
00178 | Timer used from the completion of reception to
the start of transmission
5) For remote diagnosis
00200 | Remote diagnosis PRM2#0
#0 SB2 : The number of stop bits is, 1(0)/2(1) =0
#1 ASC : The code to be used for data output is, ISO =1
code(0)/ASCII code(1)
#2 NCR : EOB (end of block) is output as, "LF" "CR” =1
"CR"(0)/just as "LF"(1)
#6 MCB : The baud rate setting for data input/output
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00203 | Baud rate of remote diagnosis PRM200#6

When using an RS—232C serial port (PRM200#6=0)
1:50bps 2:100bps  3:110bps  4:150bps
5:200bps 6:300bps 7:600bps 8:1200bps
9:2400bps 10 :4800bps 11 :9600bps 12 :19200bps
When using a modem card (PRM200#6=1)

1:28800bps 2:38400bps 3:57600bps 4:—

5:— 6:300bps 7:600bps 8:1200bps
9:2400bps 10 :4800bps 11 :9600bps 12 :19200bps

00204 | Channel of remote diagnosis

0 : RS-232-C serial port 1 (Channel 1)
1 : RS-232-C serial port 1 (Channel 1)
2 : RS-232-C serial port 2 (Channel 2)

00211 | Password 1 for remote diagnosis PRM221
00212 | Password 2 for remote diagnosis PRM222
00213 | Password 3 for remote diagnosis PRM223
00221 | Keyword 1 for remote diagnosis PRM211
00222 | Keyword 2 for remote diagnosis PRM212
00223 | Keyword 3 for remote diagnosis PRM213

6) For DNC1 interface #2

00231 | Output format for DNC1 interface #2 PRM101

00233 | Baud rate for DNC1 interface #2 PRM103

00241 | System for connection between the CNC and
host (DNC1 interface #2) (1 : PTP, 2:
Multi—point)

00242 | Station address of the CNC (DNC1 interface
#2) (210 52)

7) For CNC screen display function

00300 | CNC screen display function, memory card
interface

#0 PCM: When a memory card interface is provided on | (When this
the NC side (HSSB connection), and the CNC | parameter

screen display function is activated, the is setto 0,
memory card on the NC side is used (0)/the the setting
memory card interface on the personal of PRM20
computer side is used (1) is used.)
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8) For FACTOLINK

00801

Communication format for the FACTOLINK

#0 SB2

: The number of stop bits is: 1 bit (0)/2 bits (1)

00802

Communication channel for the FACTOLINK

00803

Communication baud rate for the FACTOLINK

00810

Display the FACTOLINK

#0 BGS

#1 FAS

#2 FCL

#5 FAS

#3 FYR :

#4 FTM :

: When the FACTOLINK screen is not displayed,

alarm task communication is, not
activated(0)/activated(1)

: When the Answer or AnswerEx command is

used with the FACTOLINK, the answer
column, displays answer number "A01.”
(0)/does not display answer number "A01.” (1)

: The FACTOLINK clock is, not displayed in

reverse video(0)/displayed in reverse video(1)
In the FACTOLINK clock display, years in the
01/01/23 00:00 format are represented, by a
two—digit number(0)/by a four—digit number(1)
The FACTOLINK clock is displayed in this
format, "Wed Nov 12 00:00:00"(0)/'02/11/12
00:00:00"(1)

: The FACTOLINK screen is displayed, in

color(0)/with two levels of gray(1)

PRM810#4

00811

Logging type for the FACTOLINK

00812

PMC address of logging data for the
FACTOLINK

00813

Logging data length for the FACTOLINK

00814

Logging wait address for the FACTOLINK

00815

FACTOLINK logging data transmission interval

00820

FACTOLINK device address (1)

00821

FACTOLINK device address (2)

00822

FACTOLINK device address (3)

00823

FACTOLINK device address (4)

00824

FACTOLINK device address (5)

00825

FACTOLINK device address (6)

00826

FACTOLINK device address (7)

00827

FACTOLINK device address (8)

00828

FACTOLINK device address (9)
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9) For data server

00900 | Data server function
#0 DSV : The data server function is enabled (0)/
disabled (1)
#1 ONS : When the O number of the data server file
name and the O number in an NC program do
not match: file name (0)/NC program (1)
00911 | Alternate MDI character
00912 | Character not provided in MDI keys
00921 | OS selected for host computer 1 of data server
00922 | OS selected for host computer 2 of data server
00923 | OS selected for host computer 3 of data server
0 : Windows®95/98/NT
1 : UNIX,VMS
00924 | Latency setting for DNC1/Ethernet or
FOCAS1/Ethernet [msec]

Windows is a registered trademark of Microsoft Corporation.

10) For Ethernet

00931 | Special character code corresponding to soft
key [CHAR-1]

00932 | Special character code corresponding to soft
key [CHAR-2]

00933 | Special character code corresponding to soft
key [CHAR-3]

00934 | Special character code corresponding to soft
key [CHAR-4]

266




7. PARAMETERS

00935 | Special character code corresponding to soft
key [CHAR-5]

When entering a user name, password, login DIR and so
forth, use these codes for those characters that cannot
be entered through the MDI keys. The special character
codes correspond to ASCII codes.

Sample special character codes

Special Code Special Code Special Code
character character character

Blank 32 ) 41 < 60
! 33 * 42 > 62
34 + 43 ? 63
# 35 , 44 @ 64
$ 36 - 45 [ 91
% 37 . 46 A 92
& 38 / 47 ¥ 93
' 39 : 58 ] 94
( 40 H 59 - 95

11) For power mate CNC manager

00960 | Power mate CNC manager

#0 SLV : When the power mate CNC manager is
selected, the screen displays: one slave
(0)/divided into four (1)

#1 MD1:

#2 MD2 : | MD2 | MD1 | Input/outputdestination

0 0 | Part program storage

0 1 | Memory card

In either case, slave parameters are output in
program format.

#3 PMN: The power mate CNC manager function is:
enabled (0)/disabled (1)

12) For axis control, increment system

01001 | Leastinputincrement

#0 INM : Least command increment on linear axis is,
metric system (0)/inch system (1)
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01002

Reference position return, number of
simultaneous controlled axis in manual
operation

#0 JAX :

#1 DLZ

#2 SFD :

#3 AZR :

#4 XIK

#7 IDG

Number of simultaneous controlled axis in
manual operation is, 1 axis (0)/3 axis (1)

: Reference position return function without dog

is, disable (0)/enable (all axes) (1)

The reference position shift function is, not
used (0)/used (1).

For G28, specified when a reference position
has not yet been established, deceleration
dogs are used (0)/ALM90 is issued (1).

: When an axis-by-axis interlock signal is

applied during nonlinear positioning, only the
interlock axis is stopped (0)/all axes are
stopped (1).

: When the reference position is set without

dogs, automatic setting of the PRM1012#0 is:
not performed (0)/ performed (1)

PRM
1005#1

M series

01004

Least input increment

#0 ISA
#11SC

#7 IPR

ISC| ISA| CODE Least input increment

0| 1] IS-A|0.0lmm or 0.01deg
0 | IS-B | 0.001 mm or 0.001deg
1| 0| IS-C| 0.0001 mm or 0.0001deg

: Least input increment of each axis is set to 1

time (0)/10 times (1) as of least command
increment

M series

01005

Controlled axis detach, external deceleration,
reference position return

<Axis>

#0 ZRN :

#1 DLZ :

#3 HIZ

#4 EDP :

#5 EDM:

#6 MCC

#7 RMB:

A command is issued in automatic operation
before a return to reference position has not
been performed since the power was turned
on, an alarm is generated (0)/alarm is not
generated (1)

Function for setting the reference position
without dogs disabled (0)/enabled (1)

For manual reference position return when a
reference position is established, deceleration
dogs are used (0)/the setting of PRM2#7 is
followed.

External deceleration in the positive (+)
direction is applicable to rapid traverse (0)/
rapid traverse and cutting feed (1).

External deceleration in the negative (-)
direction is applicable to rapid traverse (0)/
rapid traverse and cutting feed (1).

: At axis removal, the MCC is turned off (0)/only

motor activation is turned off (1).
Setting to detach of axis control for each axis
is not effective (0)/effective (1)

PRM
1002#1
M series

PRM1426,
1427

PRM1426,
1427

PRM
0012#7
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01006 | Controlled axes <Axis>
#0 ROT : [ rosx | ROTx Meaning
#1 ROS : - -
0 0 | Linear axis
(1) Inch/metric conversion is
done.

(2) All coordinate values are
linear axis type. (Is not
rounded in 0 to 360°)

(3) Stored pitch error com-
pensation is linear axis
type (Refer to PRM3624)

0 1 | Rotation axis (A type)

(1) Machine coordinate val-
ues are rounded in 0 to
360°. Absolute coordi-
nate values are rounded
or not rounded by
PRM1008#0, #2.

1 0 | Setting is invalid (unused)

1 1 | Rotation axis (B type)

(1) Machine coordinate val-
ues, absolute coordinate
values and relative coor-
dinate values are linear
axis type. (Is not
rounded in 0 to 360°)

#3 DIA : The command of amount of travel for each T series
axis is made by radius (0)/diameter (1)

#5 ZMI : Initial set for direction of reference position
return and backlash compensation is, +
direction (0)/ — direction (1)

01007 | Command of rotation axis

#3 RAA : Absolute commands for a rotation axis Rotary
conform to bit 1 of PRM1008#1 (0)/the end axis
point coordinate is the absolute value of the control

command value while the rotation direction is
determined from the sign of the command
value (1).
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01008 | Setting of rotation axis <Axis>
#0 ROA : The roll over function of a rotation axis is PRM
invalid (0)/valid (1) 1006#0=1

#1 RAB : In the absolute commands, the axis rotates in
the direction in which the distance to the target
is longer (0)/shorter (1)

#2 RRL : Relative coordinates are not rounded by the PRM1260
amount of the shift per one rotation (0)/are
rounded by the amount of the shift per one
rotation (1)

#3 RAA : The rotation direction and end point Rotary axis
coordinates specified by an absolute command control
follow the setting of #1 (0)/the end point
coordinates are represented by the absolute
values of specified values, and the direction is
represented by the sign of the specified values

.

01010 | Setting of number of CNC controlled axis (1 to
number of controlled axes)

01012 | Reference position again <Axis>
#0 IDGx: The function for setting the reference position PRM
again, without dogs, is, not inhibited (0)/ 1002#7
inhibited (1)
01015 | Inch/metric conversion, reference position <Axis>

return, simple synchronous control

#0 NOA : When the machine is not positioned at the
reference position along all axes at inch/metric
conversion, no alarm is generated(0), ALM092
is generated(1)

#1 NOL : After inch/metric conversion, the movement
from the center point according to the first G28
command for the rotation axis is, same as for
the manual reference position(0)/to the
reference position at the rapid traverse rate(1)

#2 OKI : After completion of reference position return in
butt—type reference position setting ALMOOO is,
generated(0)/not generated(1)

— #2 = 1, butt-type reference position setting
is made usable even when the detector is not
an absolute—position detector.

#3 RHR : After increment system (inch/metric) switching,
for the rotation axis, the first G28 command
causes reference position return, at a low
speed(0)/at a high speed(1)

#4 ZRL : For high—speed reference position return PRM
according to G28, second to fourth reference 1401#1=1
position return according to G30, and G53
command, non—linear type positioning is
performed(0)/linear type positioning is
performed(1)

#5 SVS : When the servo along an axis is turned off, T series
simple synchronous control is, released(0)/not
released(1)
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is not returned (0)/returned (1) to that specified
with G54

01020 | Setting of name of each axis used for
programming
X : 88 Y : 89 Z: 90 <Axis>
A 65 B: 66 C: 67 PRM3405
Uu: 85 V: 86 wW: 87 for T series
01022 | Setting of each axis in the basic coordinate <Axis>
system
0 : Neither the basic three axes nor a parallel
axis
1 : Xaxis of the basic three axes
2 : Y axis of the basic three axes
3 : Zaxis of the basic three axes
5 : Axis parallel to the X axis
6 : Axis parallel to the Y axis
7 : Axis parallel to the Z axis
01023 | Setting of axis number for each servo axis (1 to <Axis>
No. of controlled axis)
13) For coordinate system
01201 | Coordinate system
#0 ZPR : When manual reference position return is
performed the automatic coordinate system is
not set (0)/set automatically (1) when a
workpiece coordinate system option is not
provided
#1 ZPI : The coordinate value of automatic coordinate PRM1250,
system is set PRM1250 (0)/PRM1250, 1251 1251
@
#2 ZCL : When manual reference position return is
performed the local coordinate system is, not
canceled (0)/canceled (1)
#3 FPC : When the floating reference position is set, the
relative position display is not preset (0)/is
preset (1)
#5 AWK : When to change workpiece origin offset, value
is changed from preprocessing step (0)/
changed immediately (1)
#7 WZR: Upon reset, the workpiece coordinate system T series
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01202 | Workpiece origin offset

#0 EWD: The shift direction of the external workpiece T series
origin offset is the same as the sign (0)/
opposite to the sign (1).

#1 EWS: The meanings of the workpiece shift value and T series
external workpiece origin offset value are the
same (O)/different (1).

#2 G50 : When the workpiece coordinate system ALMO10
function is selected, coordinate system setting T series
is executed (0)/an alarm is issued (1).

#3 RLC : Upon reset, the local coordinate system is not
canceled (0)/canceled (1).

#4 G52 : In local coordinate system setting (G52), a M series
cutter compensation vector is not considered
(0)/considered (1)

01203 | Extended external machine zero point shift,
3—dimensional coordinate system conversion

#0 EMC: The extended external machine zero point shift
function is, disabled (0)/enabled (1)

#4 WZP : In the three—dimensional coordinate
conversion mode, a modification to the
workpiece coordinate system from the MDl is,
not prohibited (0)/prohibited (1)

#5 3DW : If any of G54 to G59, G54.1, G50 (T series),
G92 (M series), and G52 is used in the
three—dimensional coordinate conversion
mode, ALM049 alarm is issued (0)/no alarm is

issued (1)
01220 | Offset of the external workpiece origin <Axis>
01221 | Offset of the workpiece origin in workpiece <Axis>
coordinate system 1 (G54) (These
[Increment system] | parameters
can be set
01222 | Offset of the workpiece origin in workpiece at “Offset
coordinate system 2 (G55) screen”.)

[Increment system]

01223 | Offset of the workpiece origin in workpiece
coordinate system 3 (G56)
[Increment system]

01224 | Offset of the workpiece origin in workpiece
coordinate system 4 (G57)
[Increment system]

01225 | Offset of the workpiece origin in workpiece
coordinate system 5 (G58)
[Increment system]

01226 | Offset of the workpiece origin in workpiece
coordinate system 6 (G59)
[Increment system]
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stroke check is issued, an alarm is generated
after the stroke check is exceeded (0)/before
the check is exceeded (1)

01240 | Coordinate value of the first reference position <Axis>
on each axis in the machine coordinate system
[Increment system]
01241 | Coordinate value of the second reference <Axis>
position on each axis in the machine coordinate
system [Increment system]
01242 | Coordinate value of the third reference position <AXxis>
on each axis in the machine coordinate system
[Increment system]
01243 | Coordinate value of the fourth reference <Axis>
position on each axis in the machine coordinate
system [Increment system]
01244 | Coordinate value of the floating reference <Axis>
position [Increment system] Set auto-
matically
01250 | Coordinate value of the reference position used <Axis>
when automatic coordinate system setting is PRM
performed (mm input) [Increment system] | 1201#1=0
01251 | Coordinate value of the reference position on <Axis>
each axis used for setting a coordinate system PRM
automatically when input is performed in inches | 1201#1=1
[Increment system]
01260 | The amount of travel per rotation <Axis>
[Increment system]
01280 | First address of the signal group used by the (R signal)
external machine zero point shift extension
01290 | Distance between two opposed tool posts in T series
mirror image [Increment system]
14) For stored stroke check
01300 | Stored stroke check

#0 OUT : An inhibition area of the second stored stroke
check is set, inside (0)/outside (1)

#1 NAL : Specifies whether to issue an alarm related to | (for manual
stored stroke check 1, as follows, to issue an operation)
alarm(0)/not to issue an alarm; the stroke limit
reached signal <F124> or <F126> is output (1)

#2 LMS : The EXLM signal for switching stored stroke PRM1320,
check is disable (0)/enable (1) 1321,

1326, 1327

#5 RL3 : Stored stroke check3 release signal RLSOT3
is disabled (0)/enabled (1)

#6 LZR : The stored stroke check are checked during
the time from power-on to manual return to the
reference position (0)/not checked (1)

#7 BFA : When a command that exceeds a stored
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01301 | Stored stroke check performed before
movement

#0 DLM : The stored stroke limit switching signals
<G104, G105> for each axial direction is,
disabled(0)/enabled(1)

#2 NPC : As part of the stroke limit check performed
before movement, the movement specified in
G31 (skip) and G37 (automatic tool length
measurement (for M series) or automatic tool
compensation (for T series)) blocks is checked
(0)/not checked (1)

#3 OTA : If the tool is already in the prohibited area at
power—up (or when the conditions of
interference check are satisfied), an alarm of
stored stroke check 2 (inside), stored stroke
limit 3, or interference check is, not raised
before a movement is made(0)/immediately
raised(1).

#4 OF1 : If the tool is moved into the range allowed on
the axis after OT alarm is raised by stored
stroke check 1, the alarm is not canceled
before a reset is made(0)/the OT alarm is
immediately canceled(1)

#5 OTS : If the stored stroke limit alarm is issued when M series
PRM1300#7 is set to 1, the stop position on
the axis is, before the boundary (0)/on the
boundary (1)

(The manual linear/circular interpolation option
is required.)

#7 PLC : Stored stroke check before movement is not
performed (0)/performed (1)

01310 | Stored stroke check <AXxis>

#0 OT2 : Stored stroke check 2 for each axis is, not
checked (0)/ checked (1)

#1 OT3 : Stored stroke check 3 for each axis is, not
checked (0)/checked (1)

01320 | Coordinate value | of stored stroke check 1 in <Axis>
the positive direction on each axis
[Increment system]

01321 | Coordinate value | of stored stroke check 1 in <AXxis>
the negative direction on each axis
[Increment system]

01322 | Coordinate value of stored stroke check 2 in <AXxis>
the positive direction on each axis
[Increment system]

01323 | Coordinate value of stored stroke check 2 in <Axis>
the negative direction on each axis
[Increment system]

01324 | Coordinate value of stored stroke check 3 in <AXxis>
the positive direction on each axis
[Increment system]
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coordinate system) [Increment system]

01325 | Coordinate value of stored stroke check 3 in <Axis>
the negative direction on each axis
[Increment system]
01326 | Coordinate value Il of stored stroke check 1 in <Axis>
the positive direction on each axis PRM
(EXLM signal = 1) 1300#2=1
01327 | Coordinate value Il of stored stroke check 1 in <Axis>
the negative direction on each axis PRM
(EXLM signal = 1) 1300#2=1
15) For chuck and tailstock barrier
01330 | Profile of a chuck T series
0: Holds a workpiece on the inner surface.
1: Holds a workpiece on the outer surface.
01331 | Dimensions of the claw of a chuck (L) T series
[Increment system]
01332 | Dimensions of the claw of a chuck (W) T series
[Increment system]
01333 | Dimensions of the part of a claw at which a T series
workpiece is held (L1) [Increment system]
01334 | Dimensions of the part of a claw at which a T series
workpiece is held (W1) [Increment system]
01335 | Chuck position Cl along the X-axis (workpiece T series
coordinate system) [Increment system]
01336 | Chuck position CZ along the Z-axis (workpiece T series
coordinate system) [Increment system]
01341 | Length of a tailstock (L) [Increment system] | T series
01342 | Diameter of a tailstock (D) [Increment system] | T series
01343 | Length of a tailstock (L1)  [Increment system] | T series
01344 | Diameter of a tailstock (D1) [Increment system] | T series
01345 | Length of a tailstock (L2)  [Increment system] | T series
01346 | Diameter of a tailstock (D2) [Increment system] | T series
01347 | Diameter of the hole of a tailstock (D3) T series
[Increment system]
01348 | Z coordinate of a tailstock (TZ) (Workpiece T series
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16) For feedrate

enabled (0)/disabled (1).

01401 | Feedrate
#0 RPD : Manual rapid traverse before the completion of
return to reference position is disable (0)/
enable (1)
#1 LRP : Positioning (G00) is nonlinear (0)/linear (1).
#2 JZR : Manual return to the reference position at Jog T series
feedrate is not performed (0)/performed (1)
#4 RFO : When cutting feedrate override is 0% during
rapid traverse, the machine tool does not stop
moving (0)/stops moving (1)
#5 TDR : Dry run during thread cutting and canned cycle
(G74, G84) is enable (0)/disable (1)
#6 RDR : Dry run for rapid traverse command is, disable
(0)/enable (1)
01402 | Manual feed per revolution
#0 NPC : The feed per rotation command is ineffective
when a position coder is not provided (0)/
provided (1)
#1 JOV : Job override is, enabled(0)/disabled (tied to
100%)(1)
#3 OV2 : The secondary feedrate override value is 1%
(0)/0.01% (1).
#4 JRV : Manual continuous feed (jog feed) is T series
performed at feed per minute (0)/at feed per
rotation (1)
01403 | Units used for feed per minute, threading retract | T series
#0 MIF : The unit of F for feed per minute is [mm/min]
(0)/0.001 [mm/min] (1).
#7 RTV : Overriding during threading retraction is
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01404

Helical interpolation, reference position return

#1 DLF

#2 F8A

#0 HFC :

#3 FRV :

#5 EDR :

#7 FCO :

The feedrate for helical interpolation is:
clamped along an arc and linear axis (0)/along
an arc and linear axis (1)

: After a reference position has been

established, a manual reference position return
operation is performed at the rapid traverse
rate (PRM1420) (0)/at the manual rapid
traverse rate (PRM1424) (1).

: With inch input, Valid data range for an F

command in feed per minute mode 9600
deg/min (0)/24000 deg/min (1)

For inch input, the valid range of the feedrate
specified for feed per revolution is: F9.999999
inches per revolution (0)/F50.000000 inches
per revolution (1)

The external deceleration speed in liner
interpolation type positioning is set in,
PRM1426(0)/PRM1427, for the first axis(1)

If a cutting block with a feedrate (F command)
of 0 is specified in automatic operation, ALM11
alarm is issued, and the block is not executed
(0)/the block is executed at a feedrate of 0 (1)

PRM1422,
1430

T series

01408

Feedrate of rotation axis

<Axis>

#0 RFD :

The feedrate about a rotation axis is controlled,
in the usual method(0)/by converting the
rotation speed about the rotation axis into the
travel speed on the circumference of a virtual
circle(1) (Set the radius of the virtual circle in
PRM1465.)

M series

01410

Dry run rate (feedrate of jog override is 100%)
The jog feedrate for manual linear or circular
interpolation [mm/min]

01411

Cutting feedrate in the automatic mode at
power-on [mm/min]

M series

01414

Feedrate for reverse movement by the retrace
function [mm/min]

M series
0: Pro-
grammed
command

01420

Rapid traverse rate for each axis
(Rapid traverse override is 100%) [mm/min]

<Axis>

01421

FO rate of rapid traverse override for each axis
[mm/min]

<AXxis>

01422

Maximum cutting feedrate [mm/min]

PRM1430

01423

Manual continuous feedrate for each axis (jog
feedrate) [mm/min]

<Axis>

01424

Manual rapid traverse rate for each axis
If O is set, the rate set in PRM1420 is assumed
[mm/min]

<Axis>
PRM1420
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01425 | FL rate of return to the reference position for <Axis>
each axis [mm/min]
01426 | External deceleration rate of cutting feed for <Axis>
each axis [mm/min] PRM
1005#4, 5
01427 | External deceleration rate of rapid traverse for
each axis [mm/min]
01428 | Feedrate for reference position return before <AXxis>
establishing reference position [mm/min] | M series
Before a reference After a reference
position is set position is set
Feedrate for refer- . .
ence position return Disabled Enabled | Disabled | Enabled
G28
500 PRM1420 PRM1420
Manual Without PRM1428 PRM1420 %r
:)%f;;?onnce \cj\;;ltghs PRM1424 PRM1424
return dogs PRM1424 ‘ PRM1428
Manual raped PRM1423 or
traverse PRM1424"1 PRM1424
*1 To be selected with bit 0 of PRM1401
*2 To be selected with bit 1 of PRM1404
01430 | Maximum cutting feedrate for each axis <Axis>
[mm/min] | M series
PRM1422
01431 | Maximum cutting feedrate for all axes in the M series
advanced preview control mode [mm/min]
01432 | Maximum cutting feedrate for each axis in the <Axis>
advanced preview control mode [mm/min] | M series
PRM1431
01450 | Change of feedrate for one graduation on the M series

manual pulse generator during F1 digit feed
AF = Fmax1 or Fmax2

100 x (PRM1450)
Fmax1=PRM1460
Fmax2=PRM1461

01451 | Feedrate for F1 digit command F1 [0.1mm/min] | M series

These
01452 | Feedrate for F1 digit command F2 [0.1mm/min] | parameters
can be set
01453 | Feedrate for F1 digit command F3 [0.1mm/min] | 5¢ “setting
. | screen”.
01454 | Feedrate for F1 digit command F4 [0.1mm/min] Itis possible
01455 | Feedrate for F1 digit command F5 [0.1mm/min] ;onlcr;crease

01456 | Feedrate for F1 digit command F6 [0.1mm/min] decregse
according to

01457 | Feedrate for F1 digit command F7 [0.1mm/min] | F1D signal.

01458 | Feedrate for F1 digit command F8 [0.1mm/min]

01459 | Feedrate for F1 digit command F9 [0.1mm/min]
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01460 | Upper limit of feedrate for F1 digit command M series
(F1to F4) [mm/min]
01461 | Upper limit of feedrate for F1 digit command
(F5 to F9) [mm/min]
01465 | Virtual radius for feedrate about rotation axis M series
[Increment system] PRM

1408#0

17) For acceleration/deceleration control

01601 | Acceleration/deceleration control

#2 OVB : Cutting feed block overlap is not performed (0)/ | M series
is performed (1).

#4 RTO : Block overlap in rapid traverse is not PRM1722
performed (0)/performed (1)

#5 NCI : Imposition check at deceleration is performed
(0)/not performed (1)

#6 ACD : Automatic corner deceleration function is used M series
(0)/not used (1)

01602 | Acceleration/deceleration control

#0 FWB: Linear acceleration/deceleration before
interpolation is type A (0)/type B (1)

#2 COV : The outer arc cutting feedrate change function
of the automatic corner override function is: not
used (0)/used (1)

#3 BS2 : Acceleration/deceleration before interpolation M series
for cutting feed in the advanced preview
mode/high—precision contour control mode is,
of exponential or linear type as specified by
PRM1602#6 (0)/of bell-shaped type (1)

#4 CSD : Automatic corner deceleration is controlled by M series

angle (O)/feedrate (1).
#5 G8S : Serial spindle advanced preview control is,
disabled(0)/enabled(1)
#6LS2 - BS2 | LS2 Acceleration/deceleration M series
0 0 | Exponential acceleration/de-
celeration after interpolation
0 1 | Linearacceleration/decelera-
tion after interpolation
1 0 | Bell-shapedacceleration/de-
celeration after interpolation

279



7.2 Parameter List

01603

Acceleration/deceleration control

#3 SBL :

#4 RPT :

#6 RBL :

#7 BEL :

In high—precision contour control, the
bell-shaped acceleration/deceleration before
interpolation is performed, with a constant
acceleration change(0)/with a constant
acceleration time(1) (Set the time constant in
PRM8416.)

The acceleration/deceleration of
interpolation—type rapid traverse is performed,
with a constant inclination(0)/with a constant
time(1)

In the Al contour control mode,
acceleration/deceleration of rapid traverse is,
linearacceleration/deceleration(0)/bell-shaped
acceleration/deceleration(1)

In Al contour control mode is linear
acceleration/deceleration before look—ahead
interpolation (0)/bell-shaped
acceleration/deceleration before look—ahead
interpolation (1)

M series

M series

M series

01610

Acceleration/deceleration control

<Axis>

#0 CTL :
#1 CTB :

#4 JGL

CTBx | CTBx | Acceleration/deceleration

0 0 Exponential acceleration/
deceleration

0 1 Linear acceleration/decel-
eration after interpolation

1 0 Bell-shaped acceleration/
deceleration after interpola-
tion

: Acceleration/deceleration for manual feed is

exponential (0)/linear or bell-shaped (1).

PRM1622
PRM1622

PRM
1610#0,#1,
1624

01620

Time constant of linear acceleration/
deceleration in rapid traverse for each axis or
time constant T1 of bell-shaped
acceleration/deceleration in rapid traverse for
each axis [msec]

<Axis>

01621

Time constant T2 used in bell-shaped
acceleration/deceleration in rapid traverse for
each axis [msec]

<AXxis>

01622

Time constant of exponential function
acceleration/deceleration in cutting feed for
each axis [msec]

<Axis>

01623

FL rate of exponential function acceleration/
deceleration in cutting feed for each axis
[mm/min]

<AXxis>

01624

Time constant of exponential function
acceleration/deceleration in jog feed for each
axis [msec]

<AXxis>
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preview control mode [msec]

01625 | FL rate of exponential function acceleration/ <Axis>
deceleration in jog feed for each axis [mm/min]

01626 | Time constant of exponential function <Axis>
acceleration/deceleration in the thread cutting T series
cycle for each axis [msec]

01627 | FL rate of exponential function acceleration/ <Axis>
deceleration in the thread cutting cycle for each | T series
axis [mm/min]

01630 | Maximum machining speed during linear In
acceleration/deceleration before interpolation advanced

[mm/min] | preview
control
. . L mode,

01631 | Time until the machining speed reaches the PRM1770
maximum speed during acceleration/ ’
deceleration before interpolati 1771 are

eceleration before interpolation [msec] enabled

01710 | Minimum deceleration ratio (MDR) of the inner | Automatic
circular cutting rate in automatic corner corner
override [%)] | override

01711 | Angle (8p) to recognize the inner corner in
automatic override [deg]

01712 | Amount of automatic override for an inner
corner [%]

01713 | Distance Le from the starting point in inner
corner automatic override

01714 | Distance Ls up to the ending pointin inner
corner automatic override

01722 | Rapid traverse deceleration ratio when blocks <AXxis>
in rapid traverse are overlapped [%] PRM

1601#4

01730 | Maximum allowable feedrate for arc radius R M series

Feedrate

01731 | Arc radius R for a maximum allowable feedrate | €l2mping

based on an arc radius for
feedrate
L . based on

01732 | Minimum allowable clamping feedrate for an arc
feedrate based on an arc radius radius

01740 | Critical angle subtended by two blocks M series
specifying automatic corner deceleration

[0.001 deg]

01741 | Feedrate for terminating automatic corner <AXxis>
deceleration (for acceleration/deceleration after | M series
interpolation)

01762 | Time constant of exponential acceleration/ <Axis>
deceleration in cutting feed in advanced M series
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01763 | FL rate for exponential acceleration/ <Axis>
deceleration in cutting feed in advanced M series
preview control mode [mm/min]

01768 | Time constant of linear acceleration/ M series
deceleration in cutting feed in advanced
preview control mode [msec]

01770 | Maximum machining speed during linear Accelera-
acceleration/deceleration before interpolation tion/

[mm/min] | decelera-
tion before
interpola-

01771 | Time needed until the machining speed I/IZ:C(ZS_
reaches the maximum machining speed during ]

) . . - preview
acceleration/deceleration before interpolation |
[msec] control
mode)

M series

01772 | Time constant for bell-shaped acceleration/ M series
deceleration of acceleration time fixed type
before look—ahead interpolation [ms]

01773 | Time constant T or T1 used for linear <Axis>
acceleration/deceleration or bell-shaped M series
acceleration/deceleration in rapid traverse of PRM
optimum torque acceleration/deceleration [ms] | 19504#0,

1420,
1620, 1774

01774 | Time constant T2 used for bell-shaped <Axis>
acceleration/deceleration in rapid traverse of M series
optimum torque acceleration/deceleration [ms] PRM

19504#0,
1621,1774

01775 | (Must not be used)

01776 | (Must not be used)

01777 | Minimum allowable feedrate for automatic <Axis>
corner deceleration (for acceleration/ M series
deceleration before interpolation)

01778 | Minimum speed of for the automatic corner <Axis>
deceleration function (for linear acceleration/ M series
deceleration before interpolation)

01779 | Critical angle subtended by two blocks for M series
automatic corner deceleration (for advanced
preview control)

01780 | Allowable feedrate difference for the corner M series
deceleration function based on a feedrate
difference (acceleration/deceleration before
interpolation)
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01781 | Allowable feedrate difference for the corner
deceleration function based on a feedrate
difference (acceleration/deceleration after
interpolation)

M series
<Axis>

01783 | Allowable error in automatic corner
deceleration based on a feedrate difference
(linear acceleration/deceleration after
interpolation)

M series
<Axis>

01784 | Feedrate for overtravel alarm deceleration
during acceleration/deceleration before
interpolation (stroke check 1)

01785 | Parameter for determining an allowable
acceleration when the feedrate is set by
acceleration [ms]

M series
<Axis>

18) For servo

01800 | Backlash compensation applied separately for
cutting feed and rapid traverse, DRDY alarm

#1 CVR : When velocity control ready signal VRDY is set
ON before position control ready signal PRDY
comes ON generated (0)/is not generated (1)

#2 OZR : If manual reference position return is performed
using the feed hold function when there is a
remaining distance to travel, a miscellaneous
function is being executed, a dwell operation is
being performed, or a canned cycle is being
executed, ALM091 is issued (0)/not issued (1).

#3 FFR : The feed-forward function is enabled for
cutting only (0)/cutting and rapid traverse (1).

#4 RBK : Backlash compensation applied separately for
cutting feed and rapid traverse is not
performed (0)/performed (1)

#5 TRC : The servo trace function is disabled (0)/
enabled (1).

ALM404

PRM1851,
1852

PRM1870
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01801 | In—position width at cutting

#0 PM1 : Spindle-to-motor gear ratio when the speed T series
control function based on the servo motor is
used
#1 PM2 : Spindle-to-motor gear ratio when the speed T series
control function based on the servo motor is
used
PM2 | PM1 | Magnification
0 0 171
0 1 1/2
1 0 1/4
1 1 1/8
spindle speed

Magnification= motor speed

#4 CCI : In-position width parameter setting when a
block for cutting is followed by another block
for cutting

#5 CIN : In-position width parameter setting when a
block for cutting is followed by another block

for cutting
CIN | CCI PRM1826 PRM1827

Same as rapid

0 0 traverse (Not used)
When the next
block specifies \t/’\llhekn tlhe next

0 1 |anoperation ock also
other than cut- ?pemfles cut-

ing

ting
When rapid When cutting
traverse is to feed is to be

be performed | performed re-
1 1 |regardless of |gardless of
what is speci- | what is speci-
fied by the next | fied by the next
block block
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1802 | Servo control

#0 CTS : Speed control based on the servo motor is not T seres
applied (0)/applied (1).

#1 DC4 : When the reference position is established on
the linear scale with reference marks. An
absolute position is established by detecting
three reference marks (0)/four reference
marks (1)

#2 DC2 : The reference position on the linear scale with
absolute addressing reference marks is
established, as determined by
PRM1802#1(0)/by establishing the absolute
position through detection of two reference
marks(1)

#4 B15 : In backlash compensation, the travel direction
is determined, without consideration of the
compensation amount (pitch error,
straightness, external machine coordinate
shift, etc.)(0)/in consideration of the
compensation amount (FS15 format)(1)

#5 DPS : In speed control based on the servo motor, a T series
position coder is used (0)/not used (1).

#7 FWC: Command multiplication (CMR) processing is M series
performed, after acceleration/deceleration after
interpolation (0)/before acceleration/
deceleration after interpolation (1)

01803 | Torque control

#0 TQI : While torque restriction is applied, in—position
check is performed (0)/not performed (1)

#1 TQA : While torque restriction is applied, checking for
an excessive error in the stopped state/during
movement is performed (0)/not performed (1)

#4 TQF : When torque control is performed by an axis
control command of the PMC axis control
function, follow—up operation is not performed
(0)/performed (1)
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01804 | VRDY OFF ignore signal

#1 BLC : During circular interpolation by jog feed
(manual circular interpolation function), the
backlash acceleration function is, disabled (0)/
enabled (1)

#4 IVO : When an attempt is made to release an
emergency stop while the VRDY OFF alarm
ignore signal is 1, the emergency stop state is
not released until the VRDY OFF alarm ignore
signal is set to 0 (0)/the emergency stop state
is released (1)

#5 ANA : When an abnormal load is detected for an axis: | PRM1881
movement along all axes is stopped, and a
servo alarm is output (0)/no servo alarm is
output, and movement along only the axes of
the group containing the axis with the
abnormal load is stopped in interlock mode (1)

#6 SAK : When the IGNVRY signal is 1 or the IGNVRYx | <G066#0,
signal for each axis is 1, SA is set to 0 (0)/ G192>
1(2).

01805 ‘ Torque control command of PMC axis

#1 TQU : If follow—up is not performed by the torque PRM
control command of PMC axis control, the 1803#4
servo error counter is, updated(0)/not
updated(1)

01815 ‘ Position detector <Axis>

#1 OPT : A separate pulse coder is not used (0)/

used (1)
#2 DCL : As a separate position detector, the linear PRM
scale with absolute addressing reference 1815#1

marks is: not used (0)/used (1)

#3 DCR : As the scale with absolute addressing
reference marks, the linear scale is
used(0)/the rotary encoder is used(1)

#4 APZ : When the absolute position detector is used,
machine position and absolute position
transducer is not corresponding (0)/
corresponding (1)

#5 APC : Position transducer is incremental position
transducer (0)/absolute pulse coder (1)

#6 NRT : When the machine coordinates have passed PRM1860,
the O—degree value or the machine coordinate 1861
rounding value (360 degrees or PRM1260) on
a rotation axis, reference position updating is,
performed (0)/not performed (1)

(Set this parameter when using a separate
scale that does not hold rotation data.)

286



7. PARAMETERS

01816

Detection multiply ratio (DMR)

<Axis>

#4 DM1 :
#5 DM2 :
#6 DM3 :

DM3| DM2| DM1| DMR|| DM3| DM2| DM1| DMR

1/2 5/2
1
3/2
2
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Detection unit =
Move amount per one rotation of the motor

Position feedback pulse per one rotation of
the motor x DMR

To be set
with the
flexible
feed gear
parameters
PRM2084
and
PRM2085

01817

Tandem control, linear scale with absolute
address reference mark

<Axis>

#4 SCP :

#6 TAN

If PRM1802#2 is set to 1, the scale zero point
of the linear scale with absolute addressing
reference marks is, on the negative direction
side(0)/on the positive direction side.(1)

: Tandem control is not applied (0)/applied (1).

01818

Linear scale I/F with absolute address
reference mark

<Axis>

#0 RFS :

#1 RF2 :

#2 DGO :

On an axis using a linear scale with absolute
addressing reference marks, if an automatic
reference position return (G28) is made before
the reference position is established, the
reference position is established first, then a
movement to the reference position is
made(0)/a movement to the reference position
is not made, but the operation is completed(1)
On an axis using a linear scale with absolute
addressing reference marks, if an automatic
reference position return (G28) is made after
the reference position is established, a
movement to the reference position is
made(0)/a movement to the reference position
is not made, but the operation is completed(1)
On an axis using a linear scale with absolute
addressing reference marks, a reference
position return by jog feed or a rapid traverse
command is, disabled(0)/enabled(1)
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01819 | Follow-up, feed-forward, linear scale with <Axis>
absolute address reference mark

#0 FUP : When the servo system is turned off, a
follow-up operation is performed based on
*FLWU (0)/is not performed (1).

#1 CRF : When servo alarm ALM445 (software
disconnection), ALM446 (hardware
disconnection), ALM447 (hardware
disconnection (separate type)), or ALM421
(excessive dual position feedback error) is
issued, the reference position setting remains
as is (0)/the system enters the reference
position undefined state (1)

#2 DAT : On a linear scale with absolute addressing
reference marks, the automatic setting of
PRM1883, 1884 is, not performed (0)/
performed (1)

(This parameter is automatically set to 0 when
the manualreference position return is

completed.)

#7 NAH : In advanced preview control mode, the M series
advance feed-forward function is used (0)/not
used (1).

01820 | Command multiply for each axis (CMR) <Axis>

Least command increment
CMR = - -
Detection unit

CMR < 1 Setting value = (1/CMR) +100
CMR = 1 Setting value =2 x CMR

01821 | Reference counter capacity for each axis <Axis>
[Detection unit]

01825 | Servo loop gain for each axis [0.01 sec] <Axis>
Std=3000

01826 | Inposition width for each axis  [Detection unit] <AXxis>

01827 | Inposition width for successive cutting feed <Axis>
blocks for each axis [Detection unit] PRM
1801#4
01828 | Positioning deviation limit for each axis in <AXxis>
movement [Detection unit] | PRM1420
Setting value = PRM1825
Rapid traverse % 1

60 x PRM1825 Detecting unit

01829 | Positioning deviation limit for each axis in the <Axis>
stopped state [Detection unit]

01830 | Axis—by—axis positional deviation limit at <AXxis>
servo—off time [Detection unit] | PRM1829

01832 | Feed stop positioning deviation for each axis <AXxis>

[Detection unit]

288



7. PARAMETERS

01836 | Servo error amount where reference position <Axis>
return is possible [Detection unit] PRM
2000#0
01850 | Grid shift for each axis [Detection unit] <Axis>
01851 | Backlash compensation value for each axis <Axis>
[Detection unit]
01852 | Backlash compensation value used for rapid <Axis>
traverse for each axis [Detection unit] PRM
1800#4=1
01870 | Program number for storing servo trace data
01871 | Program number where servo trace data is
stored (when the program number is 8 digits)
01874 | Numerator of the conversion coefficient for <Axis>
inductosyn position detection
01875 | Denominator of the conversion coefficient for <Axis>
inductosyn position detection
01876 | One-pitch interval of the inductosyn <Axis>
01877 | Amount of inductosyn shift <AXxis>
01880 | Abnormal load detection alarm timer [ms]
01881 | Group number when an abnormal load is <Axis>
detected PRM
1804#5
01882 | Space between the mark-2 indications on the <Axis>
linear scale with absolute addressing reference
marks [Detection unit]
01883 | Distance from the zero point of the linear scale <Axis>
with absolute addressing reference marks to
the reference position [Detection unit]
01884 | Distance 2 from the zero point of the linear <Axis>
scale with absolute addressing reference
marks to the reference position [Detection unit]
01885 | Maximum allowable value for total travel during <Axis>
torque control [Detection unit]
01886 | Positional deviation when torque control is <Axis>
canceled [Detection unit] PRM
1803#4
01890 | Detection speed of the servo motor speed
detection function [min-1]
01891 | Signal output address of the servo motor speed | <Yy, Yn4+1>
detection function [min—1]
01895 | Servo motor axis number used for a milling tool

289




7.2 Parameter List

01896 | Number of gear teeth on the servo motor axis
side
01897 | Number of gear teeth on the milling axis side
01902 | FSSB Setting
#0 FMD : The FSSB setting mode is, automatic setting PRM
mode (0)/manual setting 2 mode (1) 1902#0
#1 ASE : When automatic setting mode is selected for
FSSB setting (when the FMD parameter (bit O of
parameter N0.1902) is set to 0), automatic setting
is, not completed (0)/completed (1)
01904 ‘ Using status of DSP <Axis>
#0 DSP : Two axes use one DSP (0)/one axis uses one
DSP (1)
01905 ‘ Type of servo interface <AXxis>
#0 FSL : The type of interface used between the servo
amplifier and servo software is, fast type
(0)/slow type (1)
#4 101 : Afirst /O module supporting FSSB is, not
used(0)/used(1)
#5102 : A second I/O module supporting FSSB is, not
used(0)/used(1)
#6 PM1 : The first separate detector interface unit is, not
used (0)/used (1)
#7 PM2 : The second separate detector interface unit is,
not used (0)/used (1)
01910 | Address conversion table value for slave 1
(ATR)
01911 | Address conversion table value for slave 2
(ATR)
01912 | Address conversion table value for slave 3
(ATR)
01913 | Address conversion table value for slave 4
(ATR)
01914 | Address conversion table value for slave 5
(ATR)
01915 | Address conversion table value for slave 6
(ATR)
01916 | Address conversion table value for slave 7
(ATR)
01917 | Address conversion table value for slave 8
(ATR)
01918 | Address conversion table value for slave 9

(ATR)
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to slave 2 of the second path (ATR)

01919 | Address conversion table value for slave 10
(ATR)
01920 | Controlled axis number for slave 1 (dedicated
to the FSSB setting screen)
01921 | Controlled axis number for slave 2 (dedicated
to the FSSB setting screen)
01922 | Controlled axis number for slave 3 (dedicated
to the FSSB setting screen)
01923 | Controlled axis number for slave 4 (dedicated
to the FSSB setting screen)
01924 | Controlled axis number for slave 5 (dedicated
to the FSSB setting screen)
01925 | Controlled axis number for slave 6 (dedicated
to the FSSB setting screen)
01926 | Controlled axis number for slave 7 (dedicated
to the FSSB setting screen)
01927 | Controlled axis number for slave 8 (dedicated
to the FSSB setting screen)
01928 | Controlled axis number for slave 9 (dedicated
to the FSSB setting screen)
01929 | Controlled axis number for slave 10 (dedicated
to the FSSB setting screen)
01931 | Connector number for the first separate <Axis>
detector interface unit (dedicated to the FSSB
setting screen)
01932 | Connector number for the second separate <Axis>
detector interface unit (dedicated to the FSSB
setting screen)
01933 | Cs contour control axis (dedicated to the FSSB <AXxis>
setting screen)
01934 | Master and slave axis numbers subject to <Axis>
tandem control (dedicated to the FSSB setting
screen)
01936 | Connector number of the first separate <Axis>
detector interface unit
01937 | Connector number of the second separate <Axis>
detector interface unit
01970 | Value of address translation table corresponding
to slave 1 of the second path (ATR)
01971 | Value of address translation table corresponding
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01972 | Value of address translation table corresponding
to slave 3 of the second path (ATR)

01973 | Value of address translation table corresponding
to slave 4 of the second path (ATR)

01974 | Value of address translation table corresponding
to slave 5 of the second path (ATR)

01975 | Value of address translation table corresponding
to slave 6 of the second path (ATR)

01976 | Value of address translation table corresponding
to slave 7 of the second path (ATR)

01977 | Value of address translation table corresponding
to slave 8 of the second path (ATR)

01978 | Value of address translation table corresponding
to slave 9 of the second path (ATR)

01979 | Value of address translation table corresponding
to slave 10 of the second path (ATR)

02000 | Initial setting, feedback pulse <Axis>

#0 PLCO : The values of PRM2023 and 2024 are, PRM2023,
directly used (0)/multiplied by 10 internally 2024
@

#1 DGPR : When the power is turned on, the digital See
servo parameter specific to the motor is set | Chapter 16
(0)/not set (1).

#3 PRMC : Need not

changed

#4 PGEx : Position gain range is not expanded (0)/
expanded by 8 times (1)

02001 | Arbitrary DMR <Axis>
#0 AMRO: Motor
#1 AMR1: | #7 |#6 | #5 | #4 | #3 | #2 | #1 | #0 t
#2 AMR2: ype
#3AMR3: |1 /0| 0|0|0|O0|1]|0]| AC50
#4 AMR4:
45 AMRS. 0/0|0|0|O0O|0O|1]|1]| 40S
#6AMR6: | 0] 0| 0| 0|0 0| 0| 0]AC30S
H#IAMR7: | 0|/ 0| 0] 0|0|0]| 0| 0] oilB
02002 | Separate detector <Axis>
#3 PFSE : A separate position detector is, not used (0)/ PRM
used (1) 1815#1
automati-
cally set
#7 VFSE : A separate position detector is, not used (0)/ PRM
used (1) 1815#1
automati-
cally set
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02003 | Digital servo function <Axis>
#1 TGAL : The detecting level of the motor rotation PRM2064
without feedback alarm is set to standard (0)/
set by other parameter (1)
#2 OBEN: Velocity control observer is not used (0)/used | PRM2047,
1) 2050, 2051
#3 PIEN : Velocity control by I-P control (0)/PI control
@
#4 NPSP: The N pulse suppression function is, not used
(0)/used (1)
#5 BLEN : In speed control, backlash compensation is, PRM2048
not improved (0)/proved (1)
#6 OVSC: Overshoot compensation is invalidated (0)/ PRM2045
validated (1)
#7 VOFS: VCMD is not offset (0)/offset (1)
02004 ‘ PWM dead zone <Axis>
#6 DLYO : The PWM dead zone is, set to 8 us (0)/set
to 16 us (1)
02005 ‘ Digital servo function <Axis>
#1 FEED: Feed forward function is ineffective (0)/ PRM2068,
effective (1) 2069, 2092
#6 BRKC: Gravity shaft break control function is PRM2083
ineffective (0)/effective (1)
#7 SFCM: The static friction compensation function is,
not used (0)/used (1)
02006 | Digital servo function <Axis>
#0 FCBL : In fully closed feedback, backlash PRM2048
compensation pulses are dealt normally (0)/
not used (1)
#1 SBSM: An amplifier whose input voltage is 200 V
(standard) or 60 V is used, 200 V (0)/60 V (1)
#2 PKVE : Speed—dependent current loop gain variable PRM2074
function is, not used (0)/used (1)
#3 SPVE : A separate position detector is, not used (0)/
used (1)
#4 ACCF: Acceleration feedback while stopping function
is ineffective (0)/effective (1)
#6 DCBE: While decelerating, back electromotive force Need not
compensation is ineffective (0)/ effective (1) changed
02007 | Fineacceleration/deceleration <Axis>

#6 FAD : The fine acceleration/deceleration function is,
not used (0)/used (1)
#7 FRCA: Torque control is, not exercised (0)/exercised

@
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02008 | Tandem control <Axis>
#1 TNOM : Tandem axis setting Automati-
cally set by
PRM
1817#6
#2 VFBA : Velocity feedback averaging function Set the
invalidated (0)/validated (1) Main axis
only
#3 SPPR : Full preload function invalidated (0)/validated Setthe
@ Main axis
only
#4 SPPC : The motor output torque polarities are as Setthe
follows, outputs only the positive polarity to Main axis
the main axis, and outputs only the negative only
polarity to the sub—axis (0)/outputs only the
negative polarity to the main axis, and
outputs only the positive polarity to the
sub—axis (1)
#5 VCTM : Velocity command tandem control, Setthe
invalidated (O)/validated (1) Main axis
only
#6 PFBS : Position feedback according to the direction Setthe
of a torque command, not used (0)/used (1) | Main IaXiS
only
#7 LAXD : Damping compensation for the sub-axis only Setthe
(0)/damping compensation with both the Main axis
main axis and sub—axis (1) only
Usually,
set this bit
tol
02009 | Backlash acceleration/deceleration, dummy <Axis>
function
#0 SERD: Dummy function for the serial pulse coder is
not used (0)/used (1)
#1 1QOB : Effect of voltage saturation in abnormal load Only 9066
detection invalidated (0)/validated (1) series
PRM
2200#2
#2 ADBL : New type backlash acceleration stop function | PRM2048,
is ineffective (0)/effective (1) 2087
#6 BLCU : Backlash acceleration stop function in cutting | PRM2066,
mode is ineffective (0)/effective (1) 2082
#7 BLST : Backlash acceleration stop function is

ineffective (0)/effective (1)
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02010 | Backlash acceleration, switching the punch and <Axis>
laser
#2 LINE : Controls a linear motor, invalidated (0)/
validated (1)
#3 BLTE : Multiply backlash acceleration amount is PRM2048
x 1 (0)/x10 (1)
#4 HBPE : A pitch error compensation is added to the
error counter of, full-closed loop (0)/
semi—closed loop (1)
#5 HBBL : A backlash compensation amount is added
to the error counter of, semi—closed loop (0)/
full-closed loop (1)
#7 POLE : Function for switching the punch and laser is
not used (0)/used (1)
02011 ‘ Torque limit variable function <AXxis>
#5 RCCL: The actual current torque limit variable Need not
function is not used (0)/used (1) changed
02012 ‘ Digital servo function <AXxis>
#1 MSFE: Machine velocity feedback function is
ineffective (0)/effective (1)
zg xgm VCM2 | VCM1 |  Rotation/5V
' 0 0 0.9155 min-1/5v
0 1 14 min-1/5v
1 0 234 min-1/5v
1 1 3750 min-1/5Vv
#7 STNG: In velocity command mode, a software
disconnection alarm is, detected (0)/ignored
@
02015 | High-speed positioning function <Axis>
#0 PGTW : Polygonal lines for the position gain are not PRM2028
used (0)/used (1)
#1 SSG1 : Integration function at low speed is not used | PRM2029,
(0)/used (1) 2030
#5 TDOU : Between channels 2 and 4 on the check
board TCMD is output (0)/estimated load
torque is output (1)
#6 BLAT : The two—stage backlash acceleration
function is not used (0)/used (1)
02016 | Abnormal load detection function <Axis>

#0 ABNT :

#3 K2VC

#5 NFLS5 :

#6 NFL7 :

#7 NFL8 :

The abnormal load detection function is not
used (0)/used (1)

: The function for changing the proportional

gain in the stop state is not used (0)/used (1)
Cut—off area = 0.8 x (center frequency) to
1.25 x (center frequency)

Cut—off area = 0.7 x (center frequency) to
1.4 x (center frequency)

Cut—off area = 0.5 x (center frequency) to
2.0 x (center frequency)
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02017 | Stop distance reduction function <Axis>

#0 DBST : The stop distance reduction function is not
used (0)/used (1)

#4 HTNG : In velocity command mode, the hardware
disconnection alarm of a separate detector
is: detected (0)/ignored (1)

#5 RISC : When RISC is used, the feed—forward
response characteristics remain as is (0)/
improved (1)

#6 OVCR : The OVC alarm remains as is (0)/improved
@

#7 PK25 : High—speed velocity loop proportional
processing is not used (0)/used (1)

02018 | Observer stop time disable function <Axis>

#1 MOVO : The observer stop time disable function is:
not used (0)/used (1)

#7 PFBC : The motor feedback signal for the main axis
is shared by the sub—axis (0)/is not shared
by the sub-axis (1)

02019 | Digital servo function <Axis>

#4 SPSY : A separate velocity detector is not used (0)/

used(1)
#7 DPFB: The dual feedback function is not used (0)/
used (1).
02020 | Motor model <AXxis>
See
Chapter 16
02021 | Load inertia ratio <AXxis>
02022 | Motor rotation direction <Axis>
111=CCW, -111=CW
02023 | No. of speed pulses <Axis>
PRM
2000#0
PRM PRM
2000#0=0 | 2000#0=1
Serial PC Ala PC 8192 819
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02024 | No. of position pulses <Axis>
PRM
2000#0,
2185
See
Chapter 16

1 Position detecting by built-in type of pulse coder

PRM PRM
2000#0=0 | 2000#0=1
Serial PC /o PC 12500 1250

2 In case of separate type of position detector, Setting
value=the feedback pulse/motor one revolution x4
When bit 0 of parameter No. 2000 is 1, use the value
obtained by dividing, by 10, the value used when this bit is 0.

02028 | Speed at which the position gain is switched <Axis>
PRM

2015#0

02029 | Acceleration—time velocity enabling integration <Axis>
function for low speed. PRM

2015#1

02030 | Deceleration—time velocity enabling integration
function for low speed

02033 | Number of position feedback pulses <Axis>
02034 | Vibration—damping control gain <Axis>
02039 | Second-stage acceleration of the two—stage <Axis>

backlash acceleration function

02040 | Current loop integral gain (PK1) <AXxis>
Need not
changed

02041 | Current loop proportional gain (PK2) <Axis>

02042 | Current loop gain (PK3) <Axis>
Need not
changed

02043 | Velocity loop integral gain (PK1V) <Axis>
Need not
changed

02044 | Velocity loop proportional gain (PK2V) <Axis>

02045 | Velocity loop incomplete integral gain (PK3V) <Axis>

02046 | Velocity loop gain (PK4V) <Axis>
Need not
changed

02047 | Observer parameter (POA1) <AXxis>
Need not
changed
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02048

Backlash acceleration amount

<Axis>

02049

Maximum zero width of dual feedback

<AXxis>

02050

Observer gain (POK1)

<Axis>
Need not
changed

02051

Observer gain (POK2)

<Axis>
Need not
changed

02052

Not used

<Axis>
Need not
changed

02053

Current dead band compensation (PPMAX)

<Axis>
Need not
changed

02054

Current dead band compensation (PDDP)

<Axis>
Need not
changed

02055

Current dead band compensation (PHYST)

<Axis>
Need not
changed

02056

Back electromotive force compensation
(EMFCMP)

<Axis>
Need not
changed

02057

Current phase compensation (PVPA)

<Axis>
Need not
changed

02058

Current phase compensation (PALPH)

<Axis>
Need not
changed

02059

Back electromotive force compensation
(EMFBAS)

<Axis>
Need not
changed

02060

Torque limit

<Axis>
Need not
changed

02061

Back electromotive force compensation
(EMFLMT)

<Axis>
Need not
changed

02062

Overload protection coefficient (OVC1)

<Axis>
Need not
changed

02063

Overload protection coefficient (OVC2)

<Axis>
Need not
changed
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02064 | Software alarm level disconnection <Axis>
PRM
2003#1
02065 | Overload protection coefficient (OVCLMT) <Axis>
Need not
changed
02066 | 250 u sec acceleration feedback <AXxis>
02067 | Torque command filter <Axis>
02068 | Feed forward coefficient <Axis>
02069 | Speed feed forward coefficient <Axis>
02070 | Backlash acceleration timing <Axis>
02071 | Time during which backlash acceleration is <Axis>
effective
02072 | Static—friction compensation <Axis>
02073 | Stop time determination parameter <Axis>
02074 | Velocity depending type current loop gain <Axis>
Need not
changed
02076 | Imsec acceleration feedback gain <Axis>
02077 | Overshoot prevention counter <Axis>
02078 | Numerator of dual position feedback <Axis>
conversion coefficient
02079 | Denominator of dual position feedback <Axis>
conversion coefficient
02080 | Primary delay time constant of dual position <AXxis>
feedback
02081 | Zero width of dual position feedback <AXxis>
02082 | Backlash acceleration stop amount <Axis>
02083 | Gravity axis break control timer [msec] <Axis>
PRM
2005#6
02084 | Flexible feed gear numerator n <AXxis>
02085 | Flexible feed gear denominator ~ m <AXxis>

n Position feedback pulses/motor rev.
m 1,000,000
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02086 | Rated current parameter <Axis>
Need not
changed

02087 | Torque offset <Axis>

02088 | Machine velocity feedback gain <Axis>

PRM
2012#2

02089 | Base pulse for backlash acceleration <Axis>

02091 | Nonlinear control parameter <AXxis>

02092 | Advance feed-forward coefficient [0.01%] <Axis>

02097 | Static—friction compensation stop parameter <Axis>

02098 | Current phase compensation coefficient <Axis>

02099 | N pulse suppress level <Axis>

02101 | Overshoot compensation valid level <Axis>

02102 | Final clamp value of the actual current limit <AXxis>

02103 | Track back amount applied when an abnormal <AXxis>

load is detected

02104 | Threshold of abnormal load detection in cutting <Axis>

02105 | Torque constant <Axis>

02109 | Fine acceleration/deceleration time constant <Axis>
[msec]

02110 | Magnetic saturation compensation <Axis>

(basel/coefficient)

02111 | Deceleration torque limit (base/coefficient) <Axis>
02112 | AMR conversion coefficient 1 <Axis>
02113 | Notch filter center frequency [HZ] <Axis>
02116 | Abnormal load detection dynamic friction <Axis>
cancel
02118 | Dual position feedback <AXxis>
Semi—closed/full-closed error overestimation
level
02119 | Function for changing the proportional gain in <AXxis>

the stop state: Stop level

02121 | Conversion coefficient for number of feedback <Axis>
pulses

02122 | Detection resistance conversion coefficient <Axis>

02126 | Position feedback switching time constant t <AXxis>

300



7. PARAMETERS

02127 | Non-interactive control coefficient <Axis>
02128 | Weak magnetic flux compensation (coefficient) <AXxis>
02129 | Weak magnetic flux compensation (base/limit) <AXxis>
02130 | Correction of two thrust ripples per magnetic <AXxis>
pole pair
02131 | Correction of four thrust ripples per magnetic <Axis>
pole pair
02132 | Correction of six thrust ripples per magnetic <Axis>
pole pair
02138 | AMR conversion coefficient 2 <Axis>
02142 | Abnormal load detection threshold in rapid <Axis>
traverse
02143 | Fine acceleration/deceleration time constant 2 <Axis>
[msec]
02144 | Position feed—forward coefficient for cutting <Axis>
[0.01%)]
02145 | Velocity feed—forward coefficient for cutting [%)] <AXxis>
02165 | Maximum amplifier current <AXxis>
02185 | Position pulse conversion coefficient <Axis>
See
Chapter
16.
02200 | Abnormal load detection <Axis>
#2 1QOB : Effect of voltage saturation on abnormal load PRM
detection is not eliminated (0)/ eliminated (1) 2009#1
#3 ABGO : When an abnormal load is detected, a
threshold is not set (0)/set (1) for cutting and
rapid traverse
02201 | Function for obtaining current offset <Axis>

#0 CROF: The function for obtaining current offsets upon

an emergency stop is not used (0)/used (1)

#4 SPVC: Without using the conversion coefficient

(SBPDNL), the number of velocity pulses is
not set (0)/set (1)

#6 CPEE: The actual current display peak hold function

is not used (0)/used (1)
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02202 | Fine acceleration/deceleration <Axis>

#0 FAGO: The fine acceleration/deceleration function,
used separately for cutting and rapid traverse,
is not used (0)/used (1)

#3 OVS1: Overshoot compensation is valid only once
after the termination of a move command (1)

#4 DUAL : Zero width is determined only by setting = 0
(0)/by setting (1)

02203 ‘ Torque control <Axis>

#4 FRC2 : Torque control type 2 is not exercised (0)/
exercised (1)

02209 ‘ FAD <Axis>

#2 FADL : FAD bell-shaped type (0)/FAD linear type (1)

19) For DI/DO

03001 | High-speed M, S, and T interface, RWD signal

#2 RWM : RWD signal is put out only when the tape
reader is being rewound (0)/ when a program
in memory is being rewound (1)

#7 MHI : Exchange of strobe and completion signals
for the M, S, T and B codes are normal (0)/
high speed (1)

03002 ‘ Override polarity

#4 10V : For the feedrate override signal, second
feedrate override signal, and rapid traverse
override signal uses negative logic (0)/positive

logic (1).

03003 | Interlock signals

#0 ITL : Interlock signal is enable (0)/ disable (1) *IT, STLK

M

#2 ITX : Interlock signals for each axis is, enable (0)/ *T1-*IT8
disable (1)

#3 DIT : Interlock for each axis direction is, enable (0)/ | +MIT1 -
disable (1) -MIT4

#4 DAU : When bit 3 of PRM3003 = 0, the axis direction T series
dependent interlock signal is valid, during
manual operation only (0)/during manual
operation and automatic operation (1)

#5 DEC : Deceleration signals (*DEC1 to *DEC8) for
manual reference position return specify
deceleration when they are 0 (0)/when they
are 1 (1)

#6 MVX: The axis movement in-progress signal is set to
0 at the time of distribution completion (0)/
in-position (1).

#7 MVG: During dynamic graphic processing, the axis T series
movement in-progress signal is output (0)/not
output (1).
