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Warnings, Cautions, and Notes

as Used in this Publication

Warning

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

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

Caution

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

Note

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

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

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

©Copyright 1996 GE Fanuc Automation North America, Inc.
All Rights Reserved.



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
descriptionsin 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.
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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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2. GENERAL WARNINGS AND CAUTIONS

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
intended operation. 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.

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.




WARNING

7. The operator's manual and programming manual
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 if in 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.

s—4
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3. WARNINGS AND CAUTIONS 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 a rotation 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.




WARNING

10.

11.

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 amanual 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,
helical interpolation, 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.

Programmable mirror image

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

12. 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.




4. WARNINGS AND CAUTIONS 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
without first 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 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.




SAFETY PRECAUTIONS

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
shiftthe workpiece coordinate system. Before attempting
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.




WARNING

12. 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.

13. 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.




SAFETY

PRECAUTIONS

5. WARNINGS RELATED TO DAILY MAINTENANCE

WARNING

NOTE

1. Memory backup battery replacement

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

When replacing the batteries, be careful not to touch the

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

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

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 CRT screen.
When a low battery voltage alarm is displayed, replace the
batteries within aweek. 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




WARNING

NOTE

Absolute pulse coder battery replacement

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

When replacing the batteries, be careful not to touch the

high—voltage circuits (marked A and fitted with an

insulating cover).
Touching the uncovered high-voltage circuits presents
an extremely dangerous electric shock hazard.

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

If the battery voltage drops, a low battery voltage alarm is
displayed on the machine operator’s panel or CRT screen.
When a low battery voltage alarm is displayed, replace the
batteries within a week. Otherwise, the absolute position data
held by the pulse coder will be lost.

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

Fuse replacement

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.




GENERAL

The Operation and Maintenance Handbook is for persons who are familiar
with NC programs and operations. lItis 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. It does not contain 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.

Name of Manual Specification

Number

FANUC Series DESCRIPTIONS B-62752EN

16/18/160/180-MODEL C

FANCU Series CONNECTION MANUAL B-62753EN

16/18/160/180-MODEL C (Hardware)

FANUC Series CONNECTION MANUAL B-62753EN-1

16/18/160/180-MODEL C (Function)

FANUC Series OPERATOR’S MANUAL B-62754EN

16/18/160/180-TC

FANUC Series OPERATOR’S MANUAL B-62764EN

16/18/160/180-MC

FANUC Series MAINTENANCE MANUAL B-62755EN

16/18/160/180-MODEL C

FANUC Series PARAMETER MANUAL B-62760EN

16/18/160/180-MODEL C

FANUC AC SERVO MOTOR DESCRIPTIONS B-65142E

o series

FANUC AC SPINDLE DESCRIPTIONS B-65152E

MOTOR « series

FANUC CONTROL MOTOR DESCRIPTIONS B-65162E

AMPLIFIER o series

FANUC CONTROL MOTOR MAINTENANCE MANUAL B-65165E

o series

FANUC AC SERVO MOTOR PARAMETER MANUAL B-65150E

o series

FANUC AC SPINDLE PARAMETER MANUAL B-65160E

MOTOR a series

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




Product Name Abbreviations System
FANUC Series 16-TC 16-TC T series or
FANUC Series 160-TC 160-TC T series (two-path control) "
FANUC Series 16-MC 16-MC M series or
FANUC Series 160-MC 160-MC M series (two-path control) "1
FANUC Series 18-TC 18-TC T series or
FANUC Series 180-TC 180-TC T series (two-path control) "
FANUC Series 18-MC 18-MC M series
FANUC Series 180-MC 180-MC

*1) In the case of two—path control is added.
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1. CRT/MDI OR LCD/MDI PANEL

1.1  Keyboard Layout and Names

(1) T series

[l

FANUGC Serles 16-T

/ = O O o O O =2—
B ®

/

(1) POWER ON/OFF BUTTONS

(4) SOFT KEYS

Fig. 1.1 (a) 9" CRT/MDI Panel (Standard) (T series)

(2) M series

[l

FANUC Serles 16-M

/ = O o o O O =5—

@

(1) POWER ON/OFF BUTTONS (4) SOFT KEYS

Fig. 1.1 (b) 9" CRT/MDI Panel (Standard) (M series)




(2) RESET KEY

(3) HELP KEY
(5) ADDRESS/NUMERIC KEYS

(9) EDIT KEY

(8) CANCEL KEY

=

(10) FUNCTION KEYS
(12) PAGE-UP/DOWN KEYS

(6) SHIFT KEY (11) CURSOR KEYS

(2) RESET KEY

(3) HELP KEY
(5) ADDRESS/NUMERIC KEYS

(7) INPUT KEY

(9) EDIT KEY

(8) CANCEL KEY

(10) FUNCTION KEYS
(12) PAGE-UP/DOWN KEYS

(6) SHIFT KEY (11) CURSOR KEYS

(7) INPUT KEY




1. CRT/MDI OR LCD/MDI PANEL

(3) MDI keyboard of T series CNC

Fig. 1.1 (c) MDI Keyboard of 9" Small CRT/MDI Panel or 8.4" Small
LCD/MDI Panel
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Fig. 1.1 (d) MDI Keyboard of 9.5" LCD/MDI Panel (Horizontal)
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Fig. 1.1 (e) MDI Keyboard of 9.5" LCD/MDI Panel (Vertical) or
14" CRT/MDI Panel (Vertical)

Fig. 1.1 (f) MDI Keyboard of 14" LCD/MDI Panel (Horizontal)




(4) MDI keyboard of M series CNC

Fig. 1.1 (g) MDI Keyboard of 9" Small CRT/MDI Panel or 8.4" Small
LCD/MDI Panel
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Fig. 1.1 (i) MDI Keyboard of 9.5" LCD/MDI Panel (Vertical) or
14" CRT/MDI Panel (Vertical)

Fig. 1.1 (j) MDI Keyboard of 14" LCD/MDI Panel (Horizontal)




1. CRT/MDI OR LCD/MDI PANEL

(5) Functions of MDI keyboard

No.

Name

Functions

()]

<Power> ON/OFF
button

Press this button to turn CNC power ON and
OFF.

@

<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.

4)

Soft key

The soft key has various functions, according to
the Applications. The soft key functions are
displayed at the bottom of the CRT screen.

®)

Address/numerical

X

Press these keys to input alphabetic, numeric,
and other characters.

(6)

<SHIFT> key

Some keys have two characters on their key-

top. Pressing the 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.

@)

<INPUT> key

When an address or a numerical key is

pressed, the data is input to the buffer, and it is
displayed on the CRT screen. To copy the data
in the key input buffer to the offset register, etc.,

press the 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. The con-
tents of the key input buffer are displayed on
the CRT screen.

Example: When the key input buffer displays
N001X100Z and the cancel

key is pressed, Z is canceled and
NO01X100 is displayed.

)

Program edit key

‘

Press this key when editing the program.

: Alter

: Insert

: Delete

(10)

Function key

Press this key to switch display screens for
each function.




No.

Name

Functions

(11)

Cursor move keys

0
=

There are four different cursor move keys.

) [« [ [

: 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.

(12)

Page change keys

Two kinds of page change keys are described

below.

: This key is used to changeover the

page on the CRT screen in the forward
direction.

: This key is used to changeover the

page on the CRT screen in the reverse
direction.




1. CRT/MDI OR LCD/MDI PANEL

1.2 Operation of MDI Panel

1.2.1 Screen transition chart

SCREENS INCLUDED IN

ACTUAL POSITION (ABSOLUTE)
[ ABS ] [ REL ] [ ALL ] [ HNDL] [(OPRT)] E
& & & &

ACTUAL ACTUAL ACTUAL HANDLE
POSITION POSITION POSITION INTERRU-
(ABSOLUTE) | | (RELATIVE) (ALL) PTION

ACTUAL POSITION (ABSOLUTE)

[ MONIT [ I I 1 [(OPRT)]

MONITOR
SCREEN




SCREENS INCLUDED IN (MEM mode)

PROGRAM
MEM

[PRGRM] [ CHECK] [CURRNT [ NEXT ] [(OPRT)] E

U

CONTENTS
F

PROGRAM

PROGRAM
CHECK

(ABSOLUTE) | | (RELATIVE)

AV
PROGRAM
MEM
[ RSTR] [ ] [FLSDL] | ] [(OPRT)]
O
[PRGRM] [ DIR ] [SCHDUL
] & B

FILE SCHEDULE
DIRECTORY SETTING




1. CRT/MDI OR LCD/MDI PANEL

SCREENS INCLUDED IN (EDIT mode)

r
%

PROGRAM

EDIT

[PRGRM] [ LB ] [ ] [ CAP] [(OPRT)] E

PROGRAM PROGRAM C
EDITING DIRECTORY SCREEN
SCREEN SCREEN

PROGRAM
EDIT

[FLoPPY] [ I I I 1

U
FILE

DIRECTORY
OF FLOPPY

SCREENS INCLUDED IN
[SETTING

SET
ING|

&
OFFSET/GEOMETRY
[OFFSET] [SETING] [ WORK] [ 1 [(OPRT)] E
& & {

TOOL SETTING WORK
OFFSET SCREEN ICOORDINATE

SCREEN ISCREEN

VARIABLE
[MACRO] [ MENU] [ OPR ] [ 1 [(OPRT)]
iyt n n
v ~
[MACRD } {MENU ] [OPERATOR'S\}
VARIABLE PROGRAM PANEL
DISPLAY MING




SCREENS INCLUDED IN

&

PARAMETER

[PARAM] [DGNOS] [ PMC ] [SYSTEM [(OPRT)]

=]
@@@@ﬂ

PARAMETER | | DIAGNOSIS PMC SYSTEM
SETTING SCREEN SCREEN STRUCTUAL
SCREEN SCREEN

PARAMETER
[ ] [ PITCH] [SV.PRM] [SPPRM] [(OPRT) ]

=]
Iy o O !

PITCH SERVO SPINDLE

ERROR COM- PARAMETER PARAMETER

PENSATION SCREEN SCREEN
PARAMETER
[W.DGNS] [ 11 11 ] [©OPRT)]
il

N

WAVEFORM
DIAGNOSIS

SCREEN

SCREENS INCLUDED IN

U

ALARM MESSAGE

MDI

[ALARM] [ MSG ] [HISTRY] | 11 1
ALARM OPERATOR ALARM

MESSAGE MESSAGE HISTORY

SCREEN SCREEN SCREEN

SCREENS INCLUDED IN

HELP (INITIAL MENU)

[1ALAM] [ 20PR] [3PARA] | 11 1
& & &

HELP HELP HELP
(ALARM (OPERATION (PARAME-
DETAIL) METHOD) TER TABLE)

10




1. CRT/MDI OR LCD/MDI PANEL

1.2.2 Displaying the current position

(1) Displaying the position using absolute coordinates
(a) Press soft key [ABS].

Program number

[ Sequence
v v number
/ACTUAL POSITION (RELATIVE) 01000 NOOOlh
PART COUNT e | Paraemeter
—— RUN TIME OH15M CYCLE TIME ~ OH OM38S (No.6711)
— ACT.F 3000 MM/M S 0 TO000 Time from
when the OP
signal is
turned off
06" (One machin-
MEM STRT MTN*** 09:06:35 ing cycle) !
\[ IS | [ REL|] [ ALL ] [ HNDL] [ OPRT
Parameter DPF Inches/min is used when Parameter DPS
(bit 0 of N0.3105)=1 values are input in inches. (bit 2 of N0.3105)=1
—— Option

(displaying the number of parts and the operation time)

(b

=

Operation

S ORI T ere) Bxe)

(c) Related parameters

Parameter NDP (bit O of N0.3115) : 0: The  current  position is
displayed for each axis.
1: The current position is not
displayed for each axis.
Parameter PCM (bit 0 of No.6700) :  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 parameter No.
6710
1: The M codes specified with
parameter No. 6710
Parameter No. 6710: M code that counts the total number of
machined parts and the number of machined
parts in the current operation
Parameter No. 6711: Number of machined parts
Parameter No. 6751: Operation time (integrated time value during
automatic operation) [ms]
Parameter No. 6752: Operation time (integrated time value during
automatic operation) [min]
NOTE Hours and minutes are displayed on

the screen.

Parameter No. 6757:  Operation time (integrated value in one
automatic operation) [ms]

Parameter No. 6758: Operation time (integrated value in one
automatic operation) [min]
NOTE Hours, minutes, and seconds are dis-

played on the screen.

11




@

Displaying the 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
ACT.F 3000 MM/M S 0 T0000
MEM STRT MTN*** 09:06:35
\[ ABS ] [HREM] [ ALL ] [ HNDL] [ OPRT ]/
(b) Operation
Soft key [(OPRT)] [PRESET]
[ORIGIN] [ALLEXE]
I [EXEC]
[PTSPRE] [EXEC]
[RUNPRE] [EXEC]
(3) Overall display
(a) Press soft key [ALL].

r Distance from an arbitrary position

/ACTUAL %OSITION

(RELATIVE)
X 246912
Y 913.780
Z 1578.246

(MACHINE)
—> X 0.000
Y  0.000
Z 0.000

RUN TIME OH15M
ACT.F 3000 MM/M

MEM  #ekk sox ok
[ ABS ] [ REL ]

01000 Noomh

(ABSOLUTE)
X 123456 <~ |
Y 456.890
Z 789.123

(DISTANCE TO GO)
X 0000 «—— |
Y 0.000
Z 0.000

5
OH 0M38S
0 T0O000

PART COUNT
CYCLE TIME
S

09:06:35

[EX [ HNDL] [ OPRT ]/

Distance from the reference position

(b) Operation

Soft key [(OPRT)]

presen

[ORIGIN] I [ALLEXE]

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

[EXEC]

Coordinate
system used
for absolute
commands

Remaining
distance to
move in
automatic
operation




1. CRT/MDI OR LCD/MDI PANEL

1.2.3 Display for handle interrupt

(1) 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 Nozoom
(INPUT UNIT) (OUTPUT UNIT)
X 69.594 X 69.594 4—751':%'2?(% in
Y 137.783 Y 137.783 specified by
Z —61.439 Z —61.439 parameter INM
(bit 0 of
(RELATIVE) (DISTANCE TO GO) N0.100)
X 0.000 X 0.000 (mmvinch)
Y 0.000 Y 0.000
Z 0.000 Z 0.000
PART COUNT 5
RUN TIME OH15M CYCLE TIME  OH OM38S
ACT.F 3000 MM/M S 0 T0000
MEM sk e o 10:29:51

\[ aBs ] [ REL ] [ AL ] [[ENEM) [OPRT]/

(2) Operation

Soft k OPRT, PTSPRE] [EXEC
el . T {RUNPRE]][[EXEC]]

(3) Related signals

DGN
#7 #6 #5 #4 #3 #2 #1 #0
‘ G041 ‘ ‘ HS2ID ‘ HS2IC ‘ HS2IB ‘ HS2IA ‘ HSlID‘ HS1IC ‘ HSlIB‘ HS1IA ‘
DGN
#7 #6 #5 #4 #3 #2 #1 #0
‘ HSSID‘ HS3IC ‘ HSSIB‘ HS3IA ‘

‘0042 ‘ ‘

NOTE HS3In is effective only in the M series.

13




1.2.4 Displaying the program

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

/PROGRAM

N140 G41 G03 X-17.5
N150 GO1 X-25. ;
N160 G02 X27.5Y27.5
N170 GO1 X20. ;

>
MEM STRT ***

N180 G02 X45. Y45. R45. ;

02000 Noomh

02000 ; | Sequence

N100 G92 X0 YO Z70. ; number

N110 G91 GO0 Y-70. ;

N120 zZ-70. ; | Program
fumber

Y17.5R175;

R27.5;

S 0 T0000
16:05:59

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

(b) Operation
Soft key [(OPRT)] —1—

(c) Related parameter

[BG-EDT] - See the EDIT mode screen.

@ [ Program number | [0 SRH]
[ Sequence number | [NO.SRH]

[REWIND]

[‘Sequence number | [p TvpE]
[ Sequence number | [0 TyPE]

Parameter No.7310: The sequence of the axes along which the
machine moves to the restart point after the
program is restarted

(d) Related signal
SRN (G006#0):

Program restart

14




1. CRT/MDI OR LCD/MDI PANEL

(2) Program checking screen
(a) Press soft key [CHECK].

/PROGRAM CHECK 02000 NOOISN

G92 G90 X100. Y200. Z50. ; | contents of the program.
GO0 X0 Y0 Z0;

GO01 Z250. F1000 ;

(ABSOLUTE) (DIST TO GO) GO0 G94 G80

X 0.000 X 0.000 G17 G21 G98

Y 0000 Y 0000 G90 G40 G50 < Modal
z 0.000 Z 0.000 G22 G49 G67
L B
H M
T D
F S
> S 0 T0000
MEM STRT *** 16:05:59
\[PRGRM] EZER1 [CURRNT] [ NEXT ] [(OPRT) ]/
Absolute or relative coordinates can be switched by software
(b) Operation
Soft key [(OPRT)] —1— [BG-EDT] — See the EDIT mode screen.

— @ Program number [0 SRH]

[ Sequence number | [NO.SRH]

|— [REWIND]

— Sequence number [P TYPE]

L [ Sequence number | [0 TypE]

(c) Related parameter

Parameter N0.7310: The sequence of the axes along which the
machine moves to the restart point after the

program is restarted
(d) Related signal
SRN (G006#0): Program restart

(3) Screen displaying the contents of the program currently running

(a) Press soft key [CURRNT].

/” PROGRAM 02000 N00130

(CURRNT) (MODAL)
G01 X 17.500 G67 G01 F 2000
G17 F 2000 G54 G17
G4l H 2 G64 G91
G80 T G69 G22
G15 G94
Block data being processed ~ G40.1 G21 H2D
Data with a decimal point G25 G41
corresponds to the absolute G49 T
command.
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) ]/

15
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(b) Operation
Soft key [(OPRT)] [BG-EDT] - See the EDIT mode screen.

(4) Screen displaying the current and next blocks
(a) Press soft key [NEXT].

/” PROGRAM 02000 N00130

(CURRNT) (NEXT)

GO01 X 17.500 G39 | -17.500

G17 F 2000 G42

G4l 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] tcreck ] currnT]  [[EERERT [©OPRT) ]/

(b) Operation
Soft key [(OPRT)] [BG-EDT] - See the EDIT mode screen.

1.2.5 Program restart screen
(1) Press soft key [RSTR].

/ PROGRAM RESTART 00002 NOlOOh
DESTINATION M %% xx kkx kkx xkx
X 57.096 kkk kkk Kk Kk Kk Kk Kk ok
Y 56.877 Kkk Kk k kkk kkk kk ok
Z 56.943 Khkk Kk k kkk Kk Kk kk K
Kk Kk Kk KRk KKk List of mis.
KR KRR KRR KKK AKK collaneous
DISTANCE TO GO f;:;;c;:folgg
1 X 1.459
2 Y 10.309 T *x %% before restart
3z 7.320 S kwew
s 0 T0000
MEM  #sx ok ok 10:10:40 RSTR | Blinks during

restart.

\[] [ ] [FLSDL] [ ] [(OPRT)]/

Axis sequence set in parameter No. 7310 (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.
Press soft key [REWIND] to move the cursor to the top of the
program.

16




1. CRT/MDI OR LCD/MDI PANEL

(b)

17

Enter followed by the sequence number of the program to be

restarted. Press soft key [P 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 on 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.

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

10

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

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

Ensure that the offset value is correct.
Set the SRN signal to 1.

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.




1.2.6 Editing the program

(1) Program editing screen (Press soft key [PRGRM].)

/” PROGRAM

02000 ;

N100 G92 X0 YO0 Z70. ;
N110 G91 GO0 Y-70. ;
N120 Z-70. ;

N150 GO1 X-25. ;

N170 GO01 X20. ;
N180 GO02 X45. Y45. R45. ;

>
MEM STRT ***

N140 G41 G03 X-17.5 Y17.

N160 G02 X27.5 Y27.5 R27.5;

02000 NOOISN
| Sequence
number
| Program
number
5R175;

S 0 TO000
16:05:59

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

(2) Operation

Soft key [(OPRT)] —— [BG—EDT]

=

| [FSRH]

| [READ]

L @ [ Program number | [0 SRH]
- (R
— | Address or word [SRH1]

|— [REWIND]

[cAN]

L Exec)
[MERGE]

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

[STOP]
[CAN]

0] (exec)

18




1. CRT/MDI OR LCD/MDI PANEL

[— [PUNCH] [STOP]
—{ [CAN]
[ fExec)
Note) To specify all the programs, enter
0-9999.
| [DELETE] [CAN]
execy
L [EX-EDT] —— [COPY]
[CRSR~]
[~CRSR]
[~BTTM]
[ALL]
number ——
- [MOVE]
[CRSR~]
[~CRSR]
[~BTTM]
[ALL]
Program
=
I [MERGE]
I [~'GCRSR]
- [~BTT™M]
Program
: e
L [CHANGE]

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

— [SKIP]
L [EX-SGL]
L [EXEC]

19




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

[COPY] NOTE )
[MOVE] when moving

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

[CRSR~]

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

[
| Type the program number and press INPUT |

[EXEC]

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

When inserting after
the end of the program

I
Move the cursor to the position to which the other
program is to be inserted

[~'CRSR] [~BTTM]
[
| Type the program number and press INPUT |

[EX

m
ko]

(c) When replacing an address or word

| Word or address to be replaced |

[BEFORE]

| New word or address |

[s;‘ﬂ] \ \ [EX—‘SGL] \ \ [EX‘EC] \

i

20




1. CRT/MDI OR LCD/MDI PANEL

1.2.7 Displaying the program list
(1) Press soft key [LIB].
(@) When parameter NAM (bit 0 of No. 3107) =0

/ PROGRAM DIRECTORY 00001 Noomh
PROGRAM (NUM.) MEMORY (CHAR.)

USED: 60 3321

FREE: 2 429 D

00240 (SHAFT XSF301 ) : ( ) condition.

00010 00001 O0003 00002 00555 ©0999 One-meter

00062 00004 00005 01111 00969 06666 paper tape

00021 01234 00588 00020 00040 contains
about 400
characters.

Program numbers

> S 0 TO00O

VD #rkk otk ok

\[PRGRM] § vc DI

16:05:59

1 [ CAP. ] [(OPRT) ]/

(b) When parameter NAM (bit 0 of No. 3107) =1

/PROGRAM DIRECTORY

USED: 60
FREE: 2
00240 (SHAFT XSF301 ) : (

PROGRAM (NUM.) MEMORY (CHAR.)

00001 NOOOlh

3321
429
)

00001 (MACRO-GCODE.MAIN)

00002 (MACRO-GCODE.SUB1)

00010 (TEST-PROGRAM.ARTHMETIC NO.1)
00020 (TEST-PROGRAM.F10-MACRO)
00040 (TEST-PROGRAM.OFFSET)

00050

00100 (INCH/MM CONVERT CHECK NO.1)
00200 (MACRO-MCODE.MAIN)

>
EDIT ##x% ik sk

16:05:59
\[PRGRM] 4 v= B 1 [ CAP. ] [(OPRT) ]/
(2) Operation
Soft key [(OPRT)] —7— [BG-EDT] - Same as PRGRM

— @ Program number [0 SRH]

=]

| [READ] [MERGE]
[STOP]

[CAN]

0] fExec]

[STOP]
[CAN]

0] fExec)

L [PUNCH]

(3) Related parameters

Parameter NAM (No. 3107#0): Only program numbers are listed/
Program numbers and program
names are listed.

Programs are listed in the order of
registration/in the order of program

number.

Parameter SOR (No. 3107#4):

21




1.2.8 Operation in the conversational programming menu

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

PROGRAM 00010 Noooom
STANDARD FORMAT

CEMG G G

X Y

z

H F

R M

s T

B I

J K

P Q

L
EDIT #ok ok e 14:41:10

\[PRGRM] [ 1 evenu) (B [(OPRT)]/

(2) Operation

[G.MENU]
\ /” PROGRA

GO0 : POSITIONING

L. GO1 : LINEAR IPL
G02 : CIRCULAR IPL. CW
G03 : CIRCULAR IPL. CCW
G04 : DWELL
G09 : EXACT STOP CHECK

G17 : XY PLANE
G18 : ZX PLANE
G19 : YZPLANE
G20 : INCH

G21 : METRIC

>_
EDIT #ttt wwx ok

G10 : OFFSET&TLC VALUE SETTING (0)

\[PRGRM] [ 1 @EW rstock] | ]/

01234 NOOOON

14:26:15

Number / PROGRAM

GO0 : POSITIONING

[BLOCK]
G00 G G G
100. Y 50.0
OFFSET NO.

SIWHOWZINX

EDIT #rkx otk sowk

01234 Nooooh

14:32:57

\[PRGRM] [ 1 evenu] (R [(OPRT)]/

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.

22
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1.2.9 Transferring data to and from the floppy disk
(1) Press soft key [FLOPPY].

/ DIRECTORY (FLOPPY) 00001 Noooom
NO.FILE NAME (METER) VOL
0001 PARAMETER 58.5
0002 00001 19
0003 00002 1.9
0004 00010 13
0005 00040 13
0006 00050 19
0007 00100 1.9
0008 01000 19
0009 09500 16

EDIT s o oo 11:53:04

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

(2) Operation

(a) Soft key configuration

Soft key [(OPRT)] —— [FSRH] ___ [F SET]

~ [CAN]
L [EXEC]

- reo e sem
: fosem

L [STOP]
 [CAN]
L [ExEC]

~ e el
- s

- [STOP]
- [caN]
L [ExEC]

t— [DELETE] —— [F SET]
- P v

— [CAN]
L [EXEC]

— [RENAME]__ [F SET]
- F el

— [CAN]
L [EXEC]

(b) To list the files
[F SRH] _[ [F SET] [CAN]
[EXEC]

(c) To read the program

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

[CAN]
[EXEC]

23




(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" I

(e) To delete the program

[DELETE] [F SET] T [CAN]

[EXEC]
FraE oo
[EXEC)

(f) To rename the program

renve) Fsem v

[CAN]
[EXEC]
(3) Related parameters
Channel 1/10=0 1/0=1 1/0=2 |I/O=3 (remote buffer)
Common Parameter (No. 0100)
Output Parameter | Parameter | Parameter Parameter (No. 0131)

format (No. 0101) | (No.0111) | (No.0121)

Specifica- | Parameter | Parameter | Parameter Parameter (No. 0132)
tion number | (No. 0102) | (No.0112) | (No.0122)

Transfer Parameter | Parameter | Parameter Parameter (No. 0133)
rate (No. 0103) | (No.0113) | (No.0123)
Transfer Not defined Parameter | Parameter
method R42 (No. R42 (No.
0135#3)=0 | 0135#2)=1
Connector JD5A | JD5A | JD5B JD5C JD6A
‘ 0020 ‘ ‘ 1/0 channel selection
0: Channel 1 (J5DA on the main CPU board)
1: Channel 1 (J5DA on the main CPU board)
2:  Channel 2 (J5DB on the main CPU board)
3:  Channel 3 (J5DC on the option 1 board)

#7 #6 #5 #4 #3 #2 #1 #0
o] [wo] [ [ Jeo] [ [o]

#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.
#3(ASI) 0: EIA or ISO code is used when data is input.

1: ASCII code is used when data is input.
#0(SB2) 0: The number of stop bits is one.

1: The number of stop bits is two.
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‘ 0102 ‘ ‘ Specification number of the input/output device
0 RS-232-C (for devices other than those below)
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

4 Not used

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

‘ 0103 ‘ ‘ Baud rate (set transfer rate)

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/punch interface is provided.

1.2.10 Displaying and setting the tool compensation values

(1) Press soft key [OFFSET].

For tool compensation memory C

/” oFFserT 00001 N0O00D

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

>_

M| #ik ok ke 16:05:59

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

(2) Operation

(a) For tool length compensation (H code)

[(OPRT)] [NO.SRH]
mec)
U
(PuT)
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(b) For cutter compensation (D code)

[(OPRT)] Offset number | [NO.SRH]
Offset value [INPUT]

(3) Related parameters

Parameter WOE (bit 0 of No. 3290): Entering tool wear compensa-
tion values from the MDI panelis
allowed/inhibited.

Parameter GOF (bit 1 of No. 3290): Entering tool geometry com-
pensation values from the MDI
panel is allowed/inhibited.

(4) Related signal

KEY1 (G046#3): Toolcompensation values and offsetvalues from the
workpiece reference point can be input.

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

/ SETTING (HANDY) 00000 Nooooh
PARAMETER WRITE (0:DISABLE 1 : ENABLE) <— ALM 100

TV CHECK 0((:OFF 1:0ON) «———— ALMO002
PUNCH CODE 1 (0:EIA 1:1SO)

INPUT UNIT 0(0:MM  1:INCH)<—— G20/G21
1/0 CHANNEL 0 (0-3: CHANNEL NO.)

SEQUENCE NC.
TAPE FORMAT
SEQUENCE STOP

0(0:0OFF 1:0ON) <=——— Parameter
0 (0:NOCNV 1:F10/11) (N0.3216)
0 (PROGRAM NO.)

SEQUENCE STOP 0 (SEQUENCE NO.) - FS15 format
> S 0 T0000
MDD ikt sk 15:06:56
\[OFFSET] BRI (work ] [ 1 [(OPRT) ]/
/ SETTING (MIRROR IMAGE) 01234 Noooom
MIRROR IMAGE X = [H (0 : OFF 1: ON) Signal igd"
MIRROR IMAGE Y= 0 (0:OFF 1:ON) ey image
MIRROR IMAGE Z= 0 (0: OFF 1:OM) processing is
in progress

>
DI i ke 14:47:57

\IOFFSET] {sETING [} 11 1 [(OPRT) ]/
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1. CRT/MDI OR LCD/MDI PANEL

/SETTING (TIMER) 00000 NOOOON
Parameter
PARTS TOTAL = 0 L (No.6712)(*1)
PARTS REQUIRED = 25 I (N0.6713)
PARTS COUNT = 10 - (No.6711)
POWER ON = OH OM < (No.6750)(*1)
OPERATING TIME = OH OM 0S <«—— (N0.6751,6752)
CUTTING TIME = OH OM 0S <«—— (No.6753,6754)
FREE PURPOSE = OH OM 0S <——— (No0.6755,6756)
CYCLE TIME = OH OM 0S < (No.6758,6759)
DATE = EB10/04
TIME = 16:18:01
>_
MEM ik ik ok 14:47:57

\[OFFSET] B2l [work ] | 1 [(OPRT) ]/

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

NOTE *1 Cannotbe changed on this screen (but can be changed on the
parameter screen).)

/ PARAMETER (SETTING) 00000 Nooooh
0000 SEQ INI_1SO__TVC
0001 FCV

o o 0 0 0 0 0 0
0012 MIR
X 0 0 0 0 0 0 0 0
Y o o 0 0 0 0O 0 ©
z o 0 0 0 0 0 0 O©
0020 1/O CHANNEL 0
0022 0
>_
MDD we e e 15:43:11

\ [ 11 1 ] [(OPRT)]/

(2) Operation

Soft key [(OPRT)] [NO.SRH]

[ON:1]

[OFF:0]
e
e
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1.2.12 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 )9 0.000 02 X 152.580
(EXT) Z 0.000 (G55) Z 58.284
01 X 100.000 03 X 300.000
(G54) 50.000 (G56) Z 200.000
>_
MEM ke wwe sone 16:24:18
\[OFFSET] rserve]  [[EERT | 1 [(©OPRT) ]/
(2) Operation
Soft key [(OPRT)] ‘ Coordinate system number ‘ [NO.SRH]

essUR

Compensation value
Compensation value

(3) Related parameters

[+INPUT]

[INPUT]

Parameter WZO (bit 3 of No. 3290): Entering shift values of the

Parameter N0.1220:

Parameter No.1221:

Parameter N0.1222:

Parameter No0.1223:

Parameter No.1224:

Parameter No0.1225:

Parameter N0.1226:

coordinate system (T series) or
offsets from the workpiece
reference point (M series) from
the MDI panel is allowed/inhibited.

External shift value of the workpiece coordinate
system (T series).

External offset from the workpiece reference
point (M series)

Offset from
G54
Offset from
G55
Offset from
G56
Offset from
G57
Offset from
G58
Offset from
G59

the workpiece reference point for

the workpiece reference point for
the workpiece reference point for
the workpiece reference point for
the workpiece reference point for

the workpiece reference point for
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1. CRT/MDI OR LCD/MDI PANEL

1.2.13 Displaying and setting the custom macro variables

(1) Press soft key [MACRO].

/” VARIABLE

00000 NOOOON

NO. DATA NO. DATA
100  [WEENEE 108
101 10000.000 109
102 23000.000 110 ~22000.00
103 111
104 00120000 112
105 113
106 500000.00 114
107 115
ACTUAL POSITION (RELATIVE)
u 0000 W 0.000
> S 0 T0000
MDI #wk  xir oin 16:05:59
\[] [ ] [ OPR ] [TOOLLF] [(OPRT) ]/
7 var. 01234 NOD00D (1)
NO. NAME DATA COMMENT
500
501 0.000
502 3.210
503
504
505
506
507
ACTUAL POSITION (RELATIVE)
X Y 0.000
z 0.000
>7
MDI sk wiosewe 15:50:13

\[1 [MENU D [ ]I

] [(OPRT) ]/

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

(2) Operation
Soft key [(OPRT)]

Variable number [NO.SRH]
inec)
Variable value [INPUT]

[INPUT] : Delete the input value

(3) Related parameter
Parameter MCV (bit 2 of No. 3290): Entering macro variables from
the MDI panel is allowed/inhib-
ited.
(4) Related signal

KEY2 (G046#4): Data and macro variables can be input.
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1.2.14 Displaying and setting the data for the software operator's

panel
(1) Press soft key [OPR].

/OPERATOR’S PANEL 00000 NOOOOA

MODEN 1Yl AUTO EDIT STEP JOG ZRN

sTepmuLT. . *1 B*10  *100
RAPID OVRD.:  100% 50% 25% MFO
JOG FEED__ 1.0%

Fkkkk Rk kR k

FEED OVRD. : 140%
ok
ACTUAL POSITION (ABSOLUTE)
X 0.000 z 0.000

> S 0T0000

MDD #xkk otk dkx 16:05:59

\[MACRO] (venu ] (SRS [ToouLF] [(OPRT)]/

/ OPERATOR'S PANEL 00000 Nooooh
BLOCKSKIP  : M OFF ON
SINGLEBLOCK : _ OFF m ON
MACHINE LOCK : B OFF ON
PROTECT KEY RELEASE
FEED HOLD
ACTUAL POSITION (ABSOLUTE)
X 0.000 z 0.000
S 070000
MDI ot e ox 16:05:59

\[MACRO] (venu 1 (SRR [TooutF] [(OPRT)]/
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1. CRT/MDI OR LCD/MDI PANEL

(2) Related signals
DGN #7 #6 #5 #4 #3 #2 #1 #0
‘ F072 ‘ ‘ ouT7? ‘ ouTé ‘ ouTs ‘ ouT4

ouT3 ‘ ouT2 ‘ OouT1 ‘ ouTo ‘

DGN
‘ FO73 ‘ ‘ ‘ ‘ ‘ ZRNO ‘ ‘ MD40 ‘ MDZO‘ MD10 ‘

DGN
‘ FO75 ‘ ‘ SPO ‘ KEYO ‘ DRNO‘ MLKO

SBKO ‘ BDTO ‘ ‘ ‘

DGN
‘ FO76 ‘ ‘ ‘

ROV20

ROV1O ‘ ‘ ‘ MPZO‘ MP10 ‘

DGN
o] [ o] ]

HS1DO | HS1CO HS1BO | HS1AO

DGN
‘ Fo78 ‘

*FV70 | *FV60 | *FV50 *FV20 | *FV10

*FV40 ‘ *FV30

*FV0O ‘

DGN
‘ Fo79 ‘

*JV70 | *JV6O | *JV50 | *Jv40 | *JV30

*IV20 ‘ *JVlO‘ *JV0O

DGN
‘ F080 ‘

*JV150 | *JV140 | *Jv130 | *JV120 | *JV11O | *JV100 *JV90 *JV80

DGN
‘ Fos1 ‘ ‘ _140

+J40 | -J30 | +J30 | -J20 +J10

+J20 ‘ -J10

(3) Related parameters
Parameter #7 #6 #5 #4 #3 #2 #1 #0
‘ 7200 ‘ ‘ ‘ opP7

OP6 ‘ OP5 ‘ OP4 ‘ OP3 ‘ OoP2 ‘ OP1 ‘

Selectsthe operations performed on the software operator’s panel.
#6(OP7) Feed hold
#5(OP6) Program protection

#4(OP5) Optional block skip, single block operation, machine lock,
and dry run

#3(OP4) Manual feedrate override and rapid traverse override

#2(OP3) Selecting the axis and magnification for the manual pulse
generator

#1(OP2) Manual feed axis selection and manual rapid traverse
#0(OP1) Mode selection
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‘ 7220 ‘ ‘ Names of general-purpose software switches ‘

‘ 7283 ‘ ‘ Names of general-purpose software switches ‘

Decimals converted from ASCII codes are set as character codes.

Parameters No

Parameters No.

Parameters No.

Parameters No.

Parameters No.

Parameters No.

Parameters No.

Parameters No.

. 7220 to No

7228 to No.

7236 to No.

7244 to No.

7252 to No.

7260 to No.

7268 to No.

7276 to No.

. 7227:

7235:

7243:

7251:

7259:

7267:

7275:

Name of general-purpose switch 1
Name of general-purpose switch 2

Name of general-purpose switch 3

Name of general-purpose switch 4

Name of general-purpose switch 5
Name of general-purpose switch 6

Name of general-purpose switch 7

: Name of general-purpose switch 8

To set “FANUC” as the name of general-purpose switch 1, set the
parameters as follows: No. 7220 = 70, No. 7221 = 65, No. 7212 = 78, No.
7213 = 85, and No. 7214 = 67.

32




1. CRT/MDI OR LCD/MDI PANEL

1.2.15 Displaying and setting the parameters
(1) Press soft key [PARAM].

/PARAMETER (SETTING) 00010 NOOOOR
0000 SEi INl _ISO TVC
0 0 0 0 (0] (0] (0]

0001 FCV
0 0 0 0 0 0 0 0
0012 MIR
X 0 0 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0
z 0 0 0 0 0 0 0
0020 1/O CHANNEL 0
0022 0
>_
MDY ik ok ek 15:43:11

PARAM [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 Alarm100occurs. 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.

b) Softkey [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.
(Only for word parameters)

e) Softkey [INPUT]: Sets the value at which the cursor is
positioned to theentered value.
(Only for word parameters)

f)  Soft key [READ]: Inputs parameters from the reader/punch
interface.

g) Soft key [PUNCH]: Outputs parameters to the reader/punch
interface.

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

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

setting in units of bits (only for bit parameters).
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(b) Use to continuously set data starting from the cursor position.

(Examplel)

wnen (1][2](3] (4] (=] [4)(5] (6] (7] (=
@ @ @ @ is entered,
0

1234

0 - 4567
0 9999
0 0

(Example2)

v [1)(2)(3] (4] (=[] (2] (2] (o] (o] (]

is entered,
0 1234
0 - 0
0 9999
0 0

(c) Use E to enter the same data.

(Example)

wnen [1][2](3][4][e] (5 ][] [= ][] momre.
0 1234
0 - 1234
0 1234
0 0

(d) For bit parameters

(Example)

o [ EEIREE) s
0000000 00011000
0000000 00011000
0000000 00011000
0000000 00000000

1.2.16 Displaying the internal state of the NC (diagnostic screen)

See Chapter 6 for details of self-diagnosis.
(1) Press soft key[DGNOS].

/DIAGNOSTIC (GENERAL) 01234 NOOOOA

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 #ows ke o 15:50:47
QPARAM] P | [ PMC ] [SYSTEM] [(OPRT) ]/
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1. CRT/MDI OR LCD/MDI PANEL

1.2.17 Displaying the system configuration
(1) Press soft key [SYSTEM].

/SYSTEM CONFIG (SLOT) 01234 NOOOON )
Software series
for a module
l with CPU
SLOT MODULEID SERIES VERSION Software
00 0090 : 40 BOB1 0006 - }’;’Z'mmule
01 O009A : 45 600M 0003 !
81 0I3F : 4A B40L 0001 with CPU
02 309D : 41 4068 0001
I ? Software ID
Module ID
Slot number
> (80 to 8F are
o % A on the second-
MDJ #ik ek ke 15:51:25 ary side.)

\[PARAM] [DGNOS] [ PMC ] [ (OPRT) ]/

(2) Software configuration screen

/SYSTEM CONFIG (SOFTWARE) 01234 NOOOOA
SYSTEM  BOBL 0002 Software
BASIC+OPTION-A1+OPTIPN-A2
SERVO 9080 0001 | Software
PMC 4066 0001 configuration
LADDER FS16  000B Series number
MACRO OZMM 0002 ISGOW" in !hef
itle screen of
SPINDLE-1 9A10 0010 the PMC
T Software series
Software type
>_
D e ik 15:52:01

\[PARAM] [DGNOS] [ PMC ] [ ]/

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

board.
Slot number (80 to 8F) are on the secondary side
/ SYSTEM CONFIG (MODULE) 01234 N5678h Type of the
N printed circuit
PAGE:03 board on which
SLOT 00 MAIN CPU BOARD the module is
mounted.
FLASH ROM MODULE : 6MB<—— Module type.
DRAM MODULE : 6MB Indicates that
ADDITIONAL SRAM : — = =< the hardware
CRTC MODULE : 9"CRT is not
SERVO 1/2 AXIS MODULE : MOUNTED mounted.
SERVO 3/4 AXIS MODULE : o Indicates that
SERIAL SPINDLE LSI : MOUNTED <7 the hardware
ANALOG SPINDLE LSI : o is mounted.
T Type of mod-
>_ ule or hard-
MEM #rek sk sk 16:53:44 ware.

\[PARAM] [DGNOS] [ PMC ] [ ]/
Pressing or displays the system configuration for another

printed circuit board.

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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1.2.18 Displaying and setting the pitch error compensation values

(1) Press soft key [PITCH].

/ PIT-ERROR SETTING 01234 Nooooh
NO. DATA NO. DATA NO. DATA
0000 1 0010 0 0020 0
0001 O 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 v ek 15:55:24

\[ I P TCH NI I | [(OPRT)]/

(2) Operation

Softkey [OPR] D
[ON:1]

[OFF:0]

. | Compensation value [+INPUT]
. | Compensation value [INPUT]

[READ] N File number

[CAN]
L [READ] [EXEC]
[CAN]

Note) EDIT mode

1.2.19 Displaying the alarm messages

(1) Press soft key [ALARM]

[EXEC]
Note) EDIT mode

/ ALARM MESSAGE 00000 NOOOO\

100 PARAMETER WRITE ENABLE
510 OVER TRAVEL :+1
521 OVER TRAVEL -2
S 0 T0000
MDI s o o 13:28:26

ALARM [MSGHIS] [HISTRY] [ 11

L/

(2) Related parameter

Parameter NPA (No. 3117#7):  Switches/does not switch to the
alarm screen when an alarm occurs.




1. CRT/MDI OR LCD/MDI PANEL

1.2.20 Displaying the operator messages

(1) Press soft key [MSG].

MESSAGE HISTORY 01234 N1234h—> Date, time,
93/04/01 17:25:00 PAGE : 1 and page
No. **+ —-> Message
No.
Display
range
(Up to 255
characters)
MEM STRT MTN FIN ALM 17:25:00

\[ALARM] [HISTRY] [ 11 ]/

1.2.21 Displaying the alarm history
(1) Press soft key [HISTRY].

/ALARM HISTORY 01234 N1234h

91/04/18 20:56:26
506 OVERTRAVEL : +X
91/04/18 19:58:11
000 TURN OFF POWER
91/04/18 19:52:45
000 TURN OFF POWER
91/04/18 19:48:43
300 APC ALARM @ X-AXIS ZERO RETURN REQUEST
91/04/18 18:10:10
507 OVERTRAVEL : +B

\\[ALARM] [ wse 1 (HEE | ] [(OPRT)]/

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

(3) Aboutalarms
®  When the parameter (No. 3112#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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1.3  Help Function

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

PMC screen).

/HELP (INITIAL MENU) 01234 NOOOON

bk £ Pk
ALARM DETAIL
OPERATION METHOD
PARAMETER TABLE

wn e

S 0 TO000O
MEM *itx ik sk 00:00:00

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

1.3.1 Alarm detail 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

6 { AUTOMATIC OPERATION, P-TYPE (WHEN TOOL
IS DAMAGED) PROGRAM
RESTART CANNOT BE EXECUTED.

S 0 TO00O
MEM #k5k sk sk 00:00:00

LARM [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. CRT/MDI OR LCD/MDI PANEL

1.3.2 Operation method 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

omNPOALNE

S 0 T0000
MEM ek sk sk 00:00:00

\[ALARM] [ [PARAM] | 1 [(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.

1
Use and to select another page.

/ HELP (ALARM METHOD) 01234 NOOOON Current
<< 1. PROGRAM EDIT >> 14 <— aoeoral
*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 #kx ik oo 00:00:00

\[ I I I ] ISELECT]/

1.3.3 Parameter contents

Pressing soft key [PARAM] displays the parameter contents.

/ HELP (PARAMETER TABLE) 01234 NOOOON
J4 < Current

pagef/total
* SETTEING (N0.0000-) ,")Zg‘ebf' of
* READER/PUNCHER INTERFACE (N0.0100-)
* AXIS CONTROL/SETTING UNIT (N0.1000-)
* COORDINATE SYSTEM (N0.1200-)
* STROKE LIMIT (N0.1300-)
* FEED RATE (No.1400-)
* ACCEL/DECELERATION CTRL (N0.1600-)
* SERVO RELATED (N0.1800-)
*DI/DO (N0.3000-)

S 0 T0000

MEM *okx e e 00:00:00

\[ ALarm] - [oPeraT] (R | 1 [(©OPRT) ]/
Use and to select another page.
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1.4 BOOT SYSTEM

B TheBOOT system of the Series 16/18—C loads NC control software and
P-CODE programs from the FROM (flash ROM) into the DRAM when
the power is turned on, subsequently operating according to that data.

M In addition to the above, the BOOT system supports the following
functions:

®  Writing files from a memory card to the FROM

Displaying a directory of files in the FROM

Deleting files from the FROM

Writing user files, stored in the FROM, to a memory card
Inputting/outputting data to and from the SRAM as a batch
Deleting files stored on a memory card

Formatting a memory card

Data can be read from and written to a SRAM memory card. A FROM card
is a read-only device.

@ Displaying the SYSTEM MONITOR MAIN MENU screen
1 Turn on the power while holding down both the rightmost soft key
[E (continuation key) and the soft key to its left.

- =43 4O =93 49O mEwm b

Turn on the power while holding
down these two soft keys.

— Use the same soft keys, for the 9.5" LCD as well as the 14" CRT.

2 The SYSTEM MONITOR MAIN MENU screen appears.

/SYSTEM MONITOR MAIN MENU 60M1-01 \

1. SYSTEM DATA LOADING

SYSTEM DATA CHECK

. SYSTEM DATA DELETE

. SYSTEM DATA SAVE

. SRAM DATA BACKUP
MEMORY CARD FILE DELETE
MEMORY CARD FORMAT

Nouswp

9. END
FFMESSAGE**
SELECT MODE AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]/

3 Using the [UP] or [DOWN] soft key, position the cursor to the
desired item.
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1. CRT/MDI OR LCD/MDI PANEL

® The functions of the items are as follows.

1 | SYSTEM DATA LOADING Reads ROM data from a memory card and
writes it into the FROM.

2 | SYSTEM DATA CHECK Displays the file directory for the FROM.

3 SYSTEM DATA DELETE Deletes user files, such as ladder programs,
stored in the FROM.

4 | SYSTEM DATA SAVE Writes user files, such as ladder programs,
stored in the FROM to a memory card.
5 | SRAM DATA BACKUP Writes parameters, machining programs,
and macro variables to a memory card.
6 | MEMORY CARD FILE Deletes files stored on a memory card.
DELETE

7 MEMORY CARD FORMAT | Formats a memory card.

8 END Terminates the system monitor.

4 Press the [SELECT] soft key.
The selected item is executed.

When the basic NC software has not been written into the FROM, the
SYSTEM MONITOR MAIN MENU screen automatically appears at power
on.

@ Selecting the board to be accessed
(BOOT SLOT CONFIGURATION screen)
(1) When the BOOT SLOT CONFIGURATION screen is displayed
1 When the CNC is fitted with the OPT2 or LCB board, it needs to
access the flash memory and SRAM mounted on a board other
than the main board. The system displays a screen enabling the
selection of the board to be accessed. (This function is supported
by edition 60M1/02 and later.)

2 Using the [UP] or [DOWN] key, position the cursor to the board to
be accessed, then press the [SELECT] key.

The name of the selected board is displayed on the screen.

/BOOT SLOT CONFIGURATION 60M1-02 \

NO.BOARD F-ROM SRAM
0. MAIN 4MB 1. 0MB
1. OPT2 6MB 1.0MB
3.LCB 512KB

oHVESSAGE
SELECT SLOT AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]/
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@ Reading files from a memory card

(SYSTEM DATA LOADING screen)

(1) Display the SYSTEM DATA LOADING screen by following the
procedure below.

1 Onthe SYSTEM MONITOR MAIN MENU screen, use the [UP] or
[DOWN] soft key to position the cursor to 1. SYSTEM DATA
LOADING.

2  Press the [SELECT] soft key. (When more than one board is
connected to the NC, the BOOT SLOT CONFIGURATION screen
appears.)

—> The file directory is displayed.

SYSTEM DATA LOADING 1/1 \
FILE DIRECTORY

MACRO2. MEM

LADDER. ROM

END

“HMESSAGE ™
SELECT FILE AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO | [ UP ] [DOWN ]/

(2) From the file directory, select the file to be read by following the
procedure below.

1  Usingthe [UP] or[DOWN] soft key, position the cursor to the file to
be read.

/SYSTEM DATA LOADING 11 \

FILE DIRECTORY
MACRO1. MEM
MACRO2. MEM

END

FHMESSAGE™
SELECT FILE AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO | [ UP ] [DOWN ]/

< — — — — — =
L To display the To display the
preceding screen next screen

e When the file directory is too large to fit on the screen, the screen
can be scrolled by pressing the E] or E] soft key.

e Toreturntothe SYSTEM MONITOR MAIN MENU screen, position
the cursor to END, then press the [SELECT] soft key.
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2 Press the [SELECT] soft key.

Any file name can be assigned to the files stored on a memory card.
The system automatically determines the type of a file from its contents
when reading that file.

(3) A confirmation sign appears at the bottom of the screen. To continue
the operation, press the [YES] soft key. To abandon the operation,
press the [NO] soft key.

(4) While a file is being read, the following message is displayed on the
screen.

“READ DATA FROM MEMORY CARD”

I
“F-ROM ERASING”

! Displaying the
“F-ROM PROGRAM” FROM file list
(SYSTEM
¢ DATA CHECK
“LOADING COMPLETE”" screen)

—> When reading is terminated, the message, “HIT SELECT
KEY,” appears at the bottom of the screen.

(5) Pressthe [SELECT] soft key to return to the SYSTEM DATA LOADING
screen.

@ Displaying the FROM file list (SYSTEM DATA CHECK screen)
(1) Select the SYSTEM DATA CHECK screen.

1 Using the [UP] or [DOWN] soft key, position the cursor to 2.
SYSTEM DATA CHECK on the SYSTEM MONITOR MAIN MENU
screen.

2 Press the [SELECT] soft key.

When more than one board is connected to the NC, the SLOT
CONFIGURATION screen appears.

— FROM files are listed on the screen as follows:

SYSTEM DATA CHECK \
[ BOARD : MAIN ]
FILE DIRECTORY (FLASH ROM : 4MB)
2' E'a CSOEBRSVCO(g) The file size appears
. PMC—RE(1) in parentheses
: (unit : 128KB)
5. NC1 OPTN(8)
6. END

SHMESSAGE™*
SELECT FILE AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]/
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® The names and applications of the FROM files are as follows:

File name Application Attribute
NC BASIC NC system software System file
DG SERVO Digital servo software e The file can be typed
GRAPHIC Graphic software over, but cannot be
NCn OPTN Optional function deleted or output.
PMCnxxxx PMC control software
PCD Xxxxx Macro P-CODE program User file
CEX XXXX C executor e The file can be typed
PMC-xxxx Ladder program over, deleted, and
PMC@xxxx Loader control ladder program output.

n: Numeric character

x: Alphabetic character

® The object files of the macro P-CODE program and the C executor can
be saved to the memory card, but cannot be decompiled into their
corresponding source code.

@

-

To obtain detailed information about a particular system file, such as its

software series and edition, perform the following:

1 Using the [UP] or [DOWN] soft key, position the cursor to the
desired file name.

2 Press the [SELECT] soft key.
Note that this function is valid for system files only.
Example screen (when NC BASIC has been selected)

~

~NoobhwWNREO

ROM FILE CHECK
NC BASIC

BOB1 801B 000
BOB1 802B 001
BOB1 841B 002
BOB1 842B 003
BOB1 881B 004
BOB1 882B 005
BOB1 8C1B 006
BOB1 8C2B 007

HMESSAGE***
CONTINUE. HIT SELECT KEY.

\ Example
« of

M series

\[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]/

Any non-ASCII code, or the symbol @, appearing in the
displayed file name indicates that the contents of FROM or the
data in the read file has been destroyed. In this case, attempt

to read the file again.

3 Press the [SELECT] soft key to return to the SYSTEM DATA
CHECK screen.

(3) Return to the SYSTEM MONITOR MAIN MENU screen.
1 Position the cursor to END.
2 Press the [SELECT] soft key.
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@ Deleting a FROM file (SYSTEM DATA DELETE screen)

NOTE Only user files, such as the ladder and macro P-code programs,
can be deleted. System files, such as NC BASIC, cannot be de-
leted.

(1) Selectthe SYSTEM DATA DELETE screen.

1 Using the [UP] or [DOWN] soft key, position the cursor to 3.
SYSTEM DATA DELETE.

2 Press the [SELECT] soft key.
When more than one board is connected to the NC, the SLOT
CONFIGURATION screen appears.

— FROM files are listed on the screen as follows:

SYSTEM DATA CHECK \
[BOARD : MAIN ]

FILE DIRECTORY

DG SERVO(1)

PMCOBSC(2)

PMC-RB(1)

NC1 OPTN(8)

END

oahWON

FFMESSAGE**
SELECT FILE AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]/

(2) Select the file to be deleted.
1 Using the [UP] or [DOWN] soft key, position the cursor to the
desired file name.
2 Press the [SELECT] soft key.

® To quit and return to the SYSTEM MONITOR MAIN MENU
screen, position the cursor to END, then press the [SELECT]
soft key.

3 A confirmation message appears at the bottom of the screen. To
delete the file, press the [YES] soft key. To abandon the deletion,
press the [NO] soft key.

Upon pressing the [YES] soft key, the specified file is deleted.
— Once the file has been deleted, “HIT SELECT KEY” appears
at the bottom of the screen.

(3) Press the [SELECT] soft key to return to the SYSTEM DATA CHECK
screen.
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@® Saving a FROM file to a memory card
(SYSTEM DATA SAVE screen)

NOTE Only user files, such as the ladder and macro P-code programs,

can be saved to amemory card. System files, such as NC BASIC,
cannot be saved.

(1) Selectthe SYSTEM DATA SAVE screen.

1

Using the [UP] or [DOWN] soft key, position the cursor to 4.
SYSTEM DATA SAVE.

Press the [SELECT] soft key.
When more than one board is connected to the NC, the SLOT
CONFIGURATION screen appears.

— FROM files are listed on the screen as follows:

/ SYSTEM DATA SAVE \

1.

oA WN

[BOARD : MAIN |
FILE DIRECTORY

H*MESSAGE***
SELECT FILE AND HIT SELECT KEY.

NC BASIC(10
DG SERVO(1)
PMCOBSC(2)
PMC—RB(1)
NC1 OPTN(8)
END

\[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]/

(2) Select the file to be saved.

1

Using the [UP] or [DOWN] soft key, position the cursor to the
desired file name.

Press the [SELECT] soft key.

® To quit and return to the SYSTEM MONITOR MAIN MENU
screen, position the cursor to END, then press the [SELECT]
soft key.

A confirmation message appears at the bottom of the screen. To
save the file, press the [YES] soft key. To abandon the saving,
press the [NO] soft key.

Upon pressing the [YES] soft key, the specified file is saved to the
memory card.

— Once the file has been saved, “HIT SELECT KEY”
appears at the bottom of the screen, together with the
name assigned to that saved file.

FILE SAVE COMPLETE. HIT SELECT KEY. .
N d
SAVE FILE NAME:PCD_05M. 000 <—— |pa meceraned

[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]
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Saved files are named as follows:

File FROM file name Memory card file name

Ladder program PMC-RB PMC-RB. xxx

Macro P-code program PCD 0.5M PCD_05M. xxx

PCD 1.0M PCD_10M. xxx
PCD 1.5M PCD_15M. xxx

(©)

@

A three-digit number (000 to 031) is automatically assigned to a
saved file as the file extension. The file extension will be 000 when
no other files having the same file name have been saved to the
memory card. When a file having the same file name has already
been saved to the memory card, the lowest number currently
available will be assigned.

The mostrecently saved file need not necessarily have the highest
extension number because it may be assigned a number that was
previously skipped. Carefully check the file name, displayed at the
bottom of the screen, once saving has been completed.

Press the [SELECT] soft key to return to the SYSTEM DATA SAVE
screen.

Dumping SRAM data to a memory card
(SRAM DATA BACKUP screen)

Select the SRAM DATA BACKUP screen.

1

Using the [UP] or [DOWN] soft key, position the cursor to 5. SRAM
DATA BACKUP.

Press the [SELECT] soft key.

When more than one board is connected to the NC, the SLOT
CONFIGURATION screen appears.

— The SRAM DATA BACKUP screen is displayed.

SYSTEM DATA BACKUP
[BOARD : MAIN]

1. SRAM BACKUP (CNC — MEMORY CARD)

2. RESTORE SRAM (MEMORY CARD — CNC)

END

SRAM SIZE : 0.5MB (BASIC) < | NCis displayed here.

FILE

*x\|ESSAGE*+* memory card is recommended.

The size of the SRAM allocated to the

A The amount of free memory space de-
NAME : SRAMO-5A. FDB creases after formatting, because part
of the memory is taken up by directo-
ries and other data.

Therefore, the use of a large—capacity

SELECT MENU AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO | [ UP ] [DOWN ]

(2) Selectwhetherto dump data to the memory card (BACKUP), or to load
data from the memory card (RESTORE).

a7

1

Using the [UP] or [DOWN] soft key, position the cursor to the

desired function.

Press the [SELECT] soft key.

® To quit and return to the SYSTEM MONITOR MAIN MENU
screen, position the cursor to END, then press the [SELECT]
soft key.

A confirmation message appears at the bottom of the screen. To

perform the selected operation, press the [YES] soft key. To

abandon the operation, press the [NO] soft key.

Upon pressing the [YES] soft key, data transfer between the SRAM

and memory card starts.




— During data transfer, the name of the file being transferred blinks
as follows:

When dumping data to the memory card

When loading data from the memory card

FILE NAME : SRAMO_5A. FDB -~ MEMORY CARD

FILE NAME : SRAMO_5A. FDB — CNC

e Backupfile data is dumped to the memory card in blocks of 520KB.

Backup file data can also be dumped to multiple memory cards.

® A backup file is named as follows:

SRAMxxx . FDB

T— An alphabetic character, representing the file

size in units of 512KB, is assigned sequentially,

starting from A.

SRAM size allocated to NC  0.5MB:0_5

1.0MB:1_0
1.5MB:1_5
2.0MB:2_0
2.5MB:2_5

When a board (OPT2 or LCB) other than the main board is connected to the
CNC, one of the following extensions will be assigned to an SRAM backup

file:

Board type

Main board

OPT2

LCB

Extension

FDB

OoP2

LCB

(3) Press the [SELECT] soft key to return to the SRAM DATA BACKUP

screen.

@ Deleting a file from a memory card
(MEMORY CARD FILE DELETE screen)

(1) Selectthe MEMORY CARD FILE DELETE screen.

1 Using the [UP] or [DOWN] soft key, position the cursor to 6.
MEMORY CARD FILE DELETE onthe SYSTEM MONITOR MAIN
MENU screen.

2 Press the [SELECT] soft key.
— Files stored on the memory card are listed on the

screen as follows:

MEMORY CARD FILE DELETE

END

FILE DIRECTORY
MACRO2. MEM
LADDER. ROM

SHMESSAGE
SELECT FILE AND HIT SELECT KEY.

1 \

\[SELECT] [ YES ] [ NO | [ UP ] [DOWN ]/
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@

<1

CRT/MDI OR LCD/MDI PANEL

Select the file to be deleted.

1 Using the [UP] or [DOWN] soft key, position the cursor to the
desired file name.

/MEMORY CARD FILE DELETE 1/1 \

FILE DIRECTORY
MACROL. MEM
MACRO2. MEM

END

HHMESSAGE***
SELECT FILE AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO ] [ UP ] [DOWN ]/

s a0 a0 a0 d4a 0 =

L Previous screen Next screen —T

(©)

4)

@

@
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e When the file list is too large to be displayed on one screen, the
previous and subsequent pages can be viewed by using the @

and E] soft keys.

® Toreturntothe SYSTEM MONITOR MAIN MENU screen, position
the cursor to END, then press the [SELECT] soft key.

2 Press the [SELECT] key.

A confirmation message appears at the bottom of the screen. To delete

the file, press the [YES] soft key. To abandon the deletion, press the

[NO] soft key.

o Oncethefile has been deleted, “HIT SELECT KEY” appears at the
bottom of the screen.

Press the [SELECT] soft key to return to the MEMORY CARD FILE
DELETE screen.

Formatting a memory card (MEMORY CARD FORMAT screen)

® A newly purchased memory card must be formatted before it can
be used. Also, amemory card must be formatted if its contents are
destroyed or lost due to battery failure.

Select the MEMORY CARD FORMAT screen.

1 Using the [UP] or [DOWN] soft key, position the cursor to 7.
MEMORY CARD FORMAT on the SYSTEM MONITOR MAIN
MENU screen.

2 Press the [SELECT] key.

A confirmation message appears at the bottom of the screen. To format
the memory card, press the [YES] soft key. To abandon the formatting,
press the [NO] soft key.

e While the memory card is being formatted, the message
“FORMATTING MEMORY CARD” is displayed at the bottom of the
screen.

® Once formatting has been completed, “FORMATTING
COMPLETE HIT. SELECT KEY” appears at the bottom of the
screen.




(©)

@

@

Press the [SELECT] soft key to return to the SYSTEM MONITOR MAIN

MENU screen.

Quit system monitoring
Quit system monitoring.

1  Using the [UP] or [DOWN] soft key, position the cursor to 9. END

on the SYSTEM MONITOR MAIN MENU.
2 Press the [SELECT] soft key.

/SYSTEM MONITOR MAIN MENU 60M1—02\

1. SYSTEM DATA LOADING

2. SYSTEM DATA CHECH

3. SYSTEM DATA DELETE

4. SYSTEM DATA SAVE

5. SRAM DATA BACKUP

6. MEMORY CARD FILE DELETE
7. MEMORY CARD FORMAT

HMESSAGE ™
SELECT MODE AND HIT SELECT KEY.

\[SELECT] [ YES ] [ NO | [ UP ] [DOWN ]/

To quit system monitoring, press the [YES] soft key.
To continue system monitoring, press the [NO] soft key.

— The NC system starts in the same way as when the power
is first turned on. Thefollowingmessagesare displayedon

the screen:

“CHECK CNC BASIC SYSTEM”

|
“LOADING BASIC CNC TO DRAM”
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@ Error message list

The following table lists and describes the error messages which
may be output by the system.

Message

Cause and Response

DELETE ERROR.
HIT SELECT KEY.

An attempt to delete a file from flash memory
failed.

Retry the deletion. If the second attempt also
fails, the flash memory may have been de-
stroyed. Replace the flash memory module.

DEVICE ERROR (CNC x)

An attempt to write data to flash memory
failed.

Briefly turn the system power off, then on
again. If the same message appears, the
flash memory may have been destroyed. Re-
place the flash memory module.

FILE SAVE ERROR.
HIT SELECT KEY.

An attempt to write a file to a memory card

failed.

Check that the memory card is normal.

(Note) A normal memory card should have
a serviceable battery, have no failed
circuitry, and be correctly inserted
into its slot.

FLASH MEMORY NO
SPACE

There is insufficient flash memory to enable
the reading of a selected file.

Delete any unnecessary files from flash
memory. [f this message continues to be dis-
played and the file still cannot be read, even
though calculations indicate that there is suf-
ficient flash memory .

FLASH ROM MODULE
NOT EXIST. HIT SELECT.

No flash memory module is mounted on the
board. Mount a module.

ILLEGAL FORMAT FILE

The selected file cannot be read into flash
memory.

The selected file itself or the flash memory
header information may have been de-
stroyed.

LOADING ERROR.
HIT SELECT KEY.

An error occurred while data was being
loaded into flash memory.

Do not touch the memory card while data is
being loaded into flash memory.
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Message

Cause and Response

MAX EXTENSION OVER.
HIT SELECT KEY.

The extension number added to a file name
exceeds 31.

Delete any unnecessary backup files from
the memory card.

MEMORY CARD
BATTERY ALARM.
HIT SELECT.

The memory card battery is exhausted.
Replace the memory card’s battery.

MEMORY CARD FULL.
HIT SELECT KEY.

The memory card is full. Delete any unnec-
essary files from the memory card or use a
memory card with sufficient capacity.

MEMORY CARD MOUNT
ERROR.
HIT SELECT KEY.

The memory card could not be accessed.
Check that the memory card is normal.

MEMORY CARD NOT
EXIST.
HIT SELECT KEY.

No memory card is mounted in the slot. Or,
the memory card may not be correctly seated
in its socket.

MEMORY CARD
PROTECTED.
HIT SELECT KEY.

Although writing to @ memory card was se-
lected, the card’s write inhibit switch is en-
abled.

Disable the memory card’s write inhibit
switch.

MEMORY CARD RESET
ERROR.
HIT SELECT KEY.

A memory card could not be accessed.
Check that the memory card is normal.

MEMORY CARD WRITE
ERROR.
HIT SELECT KEY.

An attempt to write a backup file to a memory
card failed.
Check that the memory card is normal.

ROM PARITY ERROR:
NC BASIC. HIT SELECT.

An NC BASIC parity error has occurred.
Check that NC BASIC has been loaded into
the flash memory module.

SRAM DATA BACKUP
ERROR. HIT SELECT
KEY.

An attempt to write a backup file to a memory
card failed.
Check that the memory card is normal.

If an error occurs, the corresponding error message appears on the
screen, together with the message “HIT SELECT KEY.” (Note that the
[SELECT] soft key is disabled for errors whose clearing requires that
the power be turned off.)
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2. OPERATION LIST

Reset
. KEY | PWE Function .

Function SW - Mode key Operation
Operating - [(OPRT)] [TIME: 0] —
time POS [EXEC]

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

parts

OT alarm At pow- -
HGE
Alarm 100 - -
while pressing

Registration from MDI

. KEY | PWE Function ;
Function SwW -1 Mode key Operation
Parameter O MDI or [PARAM] — Parameter No.

gency
stop - or [INPUT] ~ PWE =0 -

RESET

emer- everen
~ [NO.SRH] - Data

Offset O - I [OFFSET] - Offset No. —
|OFFSET]
ETTING
[NO. SRH] - Offset value
- or [INPUT]
Setting @] MDI [SETTING] - Setting No. —
data
[NO. SRH] - Data —
or [INPUT]
PMC pa- O MDI or [PMC] - [PMCPRM] —
rameter emer- YT
(Counter, gency [COUNTR] or [DATA] —
data table) stop (PMC) Data —
PMC pa- (@] MDI or [PMC] - [PMCPRM] -
rameter emer- veTen
(timer. gency [TIMER] or [KEEPRL] -
keep stop (PMC) | Data —
relay)

bl
o
7]

Tool length JOG )
measure- - [REL] (Relative

ment coordinate system display)

rrse - Axis - [ORIGIN] -
- [OFFSET] - Offset num-

E]
El

ber — [NO.SRH] — Axis —
[C INPUT]

NOTE O mark shows the corresponding key is “1”.
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Registration/input from external /0O device

. KEY | PWE Function .
Function sw =1 Mode key Operation
Parameter O EDIT or [PARAM] - [(OPRT)] -
emer-
gency [E] _ [READ] - [EXEC]
stop
PMC O Emer-
- PMC] - - [0]-
parameter gency . ! E] Vo]
stop (CANNEL NO.) -
[FDCAS] — [READ] - File
No. - . [EXEC]
Offset O EDIT I [OFFSET] - [(OPRT)] -
|OFFSET]
™9 (=] - [READ] - [EXEC]
Custom O EDIT Read by assigning a tempo-
macro rary program number -
variable Execute in MEM mode —
Delete program
Program O EDIT

PROG

[(OPRT)] - @ -

( Program number) —

[READ] — [EXEC]

NOTE O mark shows the corresponding key is “1".

Output to external I/0 device

. KEY | PWE Function .
Function sw 1 Mode key Operation
Parameter EDIT [PARAM] - [(OPRT)] —
E]ﬁ [PUNCH] — [EXEC]
PMC EDIT
parameter [PMC] E}a Vo1~
4 [FDCAS] -
[WRITE] - (FILE NO) —
a [EXEC]
Offset EDIT I [OFFSET] - [(OPRT)] -
|OFFSET|
sl E} _. [PUNCH] - [EXEC]
Custom EDIT
~ [MACRO] -
macro [E] [ ]
variables [(OPRT)] - E} R
[PUNCH] - [EXEC]
Al EDIT
programs [(OPRT)] ~ @ -
[PUNCH] - @—9999 o
[EXEC]
One EDIT
orouram [(OPRT)] - (=] -

[PUNCH] -

Program number - [EXEC]
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Search
. KEY | PWE Function .
Function SW - 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 [SRH1] or [SRH ]
Address EDIT Address to be searched for
only — [SRH1] or [SRH 1]
Offset - [OFFSET] - Offset No. —
|OFFSET|
number ETTIN [NO.SRH]
Diagnostic - [DGNOS] - Diagnosis No.
number - [NO.SRH]
Parameter - [PARAM] - Parameter No.
number — [NO.SRH]
Collation
. KEY | PWE Function )
Function SwW -1 Mode key Operation
Memoi EDIT
collatic:ﬁ (OPRT ~ @ -’

[READ] - [EXEC]

NOTE O mark shows the corresponding key is “1".
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Program editing

. KEY | PWE Function .
Function SwW _ Mode key Operation
Deletion O EDIT
programs
Deletion O EDIT
of one - Program No. —
program
Deletion of O EDIT
multiple - Sequence No. —
blocks
Deletion of O EDIT
one block -
Word O EDIT . Search for word to be
deletion
deleted
Word O EDIT Search for word to be
alteration changed — New data —
Word O EDIT Search for word immediately
insertion before insertion location —
New data — et

NOTE O mark shows the corresponding key is “1".

1/0 to and from FANUC Cassette

. KEY | PWE Function .

Function Ssw -1 Mode key Operation

File head EDIT

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

File O EDIT

deletion - FILE No. — E}
- [F DELETE] - [EXEC]

Program O EDIT

registra- — FILE No. — E}

tion . [READ] _ [EXEC]

Output of EDIT

©)-»- &

programs - [PUNCH] - [EXEC]

Output of EDIT

one — Program No. —

program @ ~ [PUNCH] -
[EXEC]

Program EDIT

collation File head search — @

Program No. — E] .

[READ] — [EXEC]

NOTE O mark shows the corresponding key is “1".
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2. OPERATION LIST

Play-back
. KEY | PWE Function .
Function Sw _ Mode key Operation
NC data O TJOG Move machine. —
input THND

ﬁ S

NOTE O mark shows the corresponding key is “1".

Clear

Function

KEY
S

PWE
=1

Mode

Function
key

Operation

Memory all
clear

At pow-
er-up

eseT| and | o=ere

-

Only for sub side of two-
path control

can | and

]

o
=1

ly for loader side

CAN

)

>

a
-

Parame-
ters/offset

At pow-
er-up

E
m
@
mn
ul

Only for main side of two-
path control

ESET| and 1

-

Only for sub side of two-
path control

-

eser| and 2

Only for loader side

E]
m
@
m
jul

[er]

and

Program
clear

At pow-
er-up

OELETE

Only for main side of two-
path control

DELETE

)

>

o
-

Only for sub side of two-
path control

OELETE

)

=1

o
-

Only for loader side

ouere | and 5
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. KEY | PWE Function .
Function sw _ Mode key Operation

Program - -

being

edited at

power

failure

(PS101)

PMC RAM At pow- -

module er-up
Only for loader side

PMC At pow-

nonvolatile er-up and @

memory

Additional At pow-

SRAM er-up and

area
Only for main side of two-
path control
o)
Only for sub side of two-
path control
0]~

NOTE O mark shows the corresponding key is “1”.

Manual operation

. KEY | PWE Function .
Function SW - Mode key Operation

Manual JOG Turn on Reference point re-

reference turn switch — [+X] [-X] [+Z]

point or [-Z] - Reference point
return return LED lit.

Jog feed JOG [+X] [-X] [+Z] or [-Z] - Set
jog feedrate - (Rapid tra-
verse button, if requred)

Incremen- INC (Move distance selection

tal feed switch) - [+X] [-X] [+Z] or
[-Z] - (Rapid traverse but-
ton, if required)

Manual HND (Axis selection switch) —

handle (Turn manual pulse genera-

feed tion) - (Handle magnifica-
tion selection)
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Registeration from NC tape

. KEY | PWE Function )
Function Sw -1 Mode key Operation
One O EDIT
program [(OPRT)] - E]H @
registera- . Program No. — [READ]
tion - [EXEC]
Plural O EDIT
program oprny - (=) ([ O]
registera- . Program No. ) - [READ]
tion - [EXEC]
Collation EDIT [(OPRT)] — N
of program @
in memory [READ] - [EXEC]
and NC
tape

NOTE O mark shows the corresponding key is “1".

DISPLAY

Function

KEY
SwW

PWE

Mode

Function
key

Operation

Program
memory
used

EDIT

PROG

[LB]

Command

MEM or
MDI

IHHH

Current command, Modal
command

[CURRENT]

Current command, Next
command

INEXT]

MDI command, Modal com-
mand

[MDI]

Current program in memory

[PRGRM]

Current block and Current
position

[CHECK]

Current
position

Position in workpiece coor-
dinate

[ABS]

Position in relative coordi-
nate

[REL]

Overall coordinate

[ALL]

Alarm

[ALARM]
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. KEY | PWE Function .

Function sw _ Mode key Operation

Alarm [HISTRY]

history

Screen - - .

clear Press| can |and function key
simultaneously.
Press function key to redis-
play.

Switching

screen be- and

tween NC

and loader

NOTE O mark shows the corresponding key is “1”.

GRAPHIC FUNCTION (T series)

. KEY | PWE Function .
Function SW 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

[zooMm]

NOTE1 O mark shows the corresponding key is “1”.

NOTE2 Function key is

M

"

for small MDI.
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2. OPERATION LIST

GRAPHIC FUNCTION (M series)

Function KSI\E/:I( P=WE Mode Furl:g;lon Operation
Parameter [PARAM]
setting e
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- | temporaly stop
ter tem-
poraly | [START]
stop Execution from
program heading
after temporary
stop:
[REWIND] —
[START]
Partial en- X
largement Press several times
path — PATH GRAPHIC screen
graphic
. [SCALE] - [(OPRT)] -
[-1-1010] - @
or - [EXEC]
Displaying
tool posi- Press several times
tion mark — PATH GRAPHIC screen
- [POSITION]
Displaying .
solid Press several times
graphic - PATH GRAPHIC screen
ata

- Enter numerics —
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. KEY | PWE Function .
Function sw _ Mode key Operation
Displaying
of blank Press |**™|several times
figure - PATH GRAPHIC screen
~ [BLANK] - [(OPRT)] -
[ANEW] - [+ROT][-ROT]
[+TILT][-TILT]
Displaying MEM -
; GRAPH GRAPH
SOI'dh_ . Press several times
rapnic
grap _. 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 | [AST]or [FST]
stop Display of head
of part program
after temporary
stop
[REWIND] -
[A.ST] or [F.ST]
In the solid
graphic Press several times
:’jvhereﬂi: — PATH GRAPHIC screen
rew, the
direction of - [REVIEW] - [(OPRT)] -
displayin
« Cﬁmﬁgg 4 [ANEW] — [+ROT][-ROT]
znd it [+TILT][-TILT]
raws
again.
Tri-plane
. ] GRAPH GRAPH
‘l;'l‘;‘;/"i:;' Press several times

— PATH GRAPHIC screen

- (=) - BPN -

[(OPRT)] - [ () 11-11-]
[Ik]

NOTE1 O mark shows the corresponding key is “1".

NOTE2 Function key is for small MDI.
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2. OPERATION LIST

HELP FUNCTION

) KEY | PWE Function )

Function SwW -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
SELF DIAGNOSTIC FUNCTION
) KEY | PWE Function )
Function SwW -1 Mode key Operation
Displaying [DGNOS]
DIAGNOS- 1
TIC screen 1. Page change keys
PAGE
PAGE 3
2. Number of the diagnos-
tic data — [NO.SRH]
BOOT
. KEY | PWE Function .

Function Sw _ Mode key Operation
Displaying At - and the soft key to its
system power- E] 4
monitor up left
screen
Reading Move cursor to
file from 1. SYSTEM DATA LODING
memory on system monitor screen
card - [SELECT] - Move cur-

sor 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 item of which to dis-

play details - [SELECT]

Deleting Move cursor to
file in flash 3. SYSTEM DATA DELETE
ROM on system monitor screen

- [SELECT] - Move cur-
sor to file to be deleted —
[SELECT] - [YES]
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Function KSI\E/:,( P:WE Mode FuEg;lon Operation

Outputting Move cursor to

file in flash 4. SYSTEM DATA SAVE on

ROM to system monitor screen —

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 lsor 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]

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]

P-CODE LOADER

Function KSI\EAT P:\AiE Mode FUI;;:;IOI’] Operation

Starting P- At —

CODE power-

LOADER up
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3.1 T series
G code list (T series) (1/3)
G code i
Group Function
A B C
G0o G00 GO0 Positioning (Rapid traverse)
GO01 GO01 GO01 Linear interpolation (Cutting feed)
GO02 G02 G02 01 Circular interpolation CW or Helical in-
terpolation CW
G03 G03 GO03 Circular interpolation CCW or Helical
interpolation CCW
G04 G04 Go4 Dwell
GO05 GO05 GO05 High speed cycle cutting
Go7 GOo7 Go7 Hypothetical axis interpolation
G07.1 G07.1 G07.1 00 Cylindrical interpolation
(G107) | (G107) | (G107)
G10 G10 G10 Programmable data input
G10.6 G10.6 G10.6 Tool retract & recover
Gl1 Gl1 Gl1 Programmable data input cancel
Gl2.1 Gi12.1 Gi12.1 Polar coordinate interpolation mode
(G112) | (G112) | (G112)
G13.1 G13.1 G13.1 2 Polar coordinate interpolation cancel
(G113) | (G113) | (G113) mode
G17 G17 G17 XpYp plane Xp: X axis or
selection parallel axis
G18 G18 G18 ZpXp plane Yp: Y axis or
16 selection parallel axis
G19 G19 G19 YpZp plane Zp: Z axis or
selection parallel axis
G20 G20 G70 Input in inch
G21 G21 G71 06 Input in mm
G22 G22 G22 09 Stored stroke check function on
G23 G23 G23 Stored stroke check function off
G25 G25 G25 Spindle speed fluctuation detection off
G26 G26 G26 08 Spindle speed fluctuation detection on
G27 G27 G27 Reference position return check
G28 G28 G28 Return to reference position
G30 G30 G30 2nd, 3rd and 4th reference position re-
00 turn
G30.1 G30.1 G30.1 Floating reference position return
G31 G31 G31 Skip function, multi-step skip function,
torque limit skip
G32 G33 G33 Thread cutting
G34 G34 G34 Variable—lead thread cutting
G35 G35 G35 o1 Circular thread cutting CW
G36 G36 G36 Circular thread cutting CCW
G36 G36 G36 Automatic tool compensation X
G37 G37 G37 00 Automatic tool compensation Z
G39 G39 G39 Corner circular interpolation
G40 G40 G40 Tool nose radius compensation cancel
G41 G4l G4l 07 Tool nose radius compensation left
G42 G42 G42 Tool nose radius compensation right
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G code list (T series) (2/3)

G code .
Group Function
A B C
G50 G92 G92 Coordinate system setting or max.
00 spindle speed setting
G50.3 G92.1 G92.1 Workpiece coordinate system preset
G50.2 G50.2 G50.2 Polygonal turning cancel
(G250) | (G250) | (G250)
G512 | G512 | G512 20 Ipolygonal turning
(G251) | (G251) | (G251)
G52 G52 G52 Local coordinate system setting
00
G53 G53 G53 Machine coordinate system setting
G54 G54 G54 Workpiece coordinate system 1 selec-
tion
G55 G55 G55 Workpiece coordinate system 2 selec-
tion
G56 G56 G56 Workpiece coordinate system 3 selec-
14 tion
G57 G57 G57 Workpiece coordinate system 4 selec-
tion
G58 G58 G58 Workpiece coordinate system 5 selec-
tion
G59 G59 G59 Workpiece coordinate system 6 selec-
tion
G65 G65 G65 00 Macro calling
G66 G66 G66 ) Macro modal call
1
G67 G67 G67 Macro modal call cancel
G68 G68 G68 Mirror image for double turrets ON or
balance cut mode
G69 G69 G69 o4 Mirror image for double turrets OFF or
balance cut mode cancel
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
G71 G71 G72 Traverse grinding cycle
(for grinding machine)
G72 G72 G73 Traverse direct constant-dimension
grinding cycle (for grinding machine)
01
G73 G73 G74 Oscilation grinding cycle
(for grinding machine)
G74 G74 G75 Oscilation direct constant—dimension
grinding cycle (for grinding machine)
G80 G80 G80 Canned cycle for drilling cancel
G83 G83 G83 Cycle for face drilling
G84 G84 G84 Cycle for face tapping
G86 G86 G86 10 [ cycle for face boring
G87 G87 G87 Cycle for side drilling
G88 G88 G88 Cycle for side tapping
G89 G89 G89 Cycle for side boring
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G code list (T series) (3/3)

G code .
Group Function
A B C
G90 G77 G20 Outer diameter/internal diameter cutting
cycle
G92 G78 G21 oL Thread cutting cycle
G9o4 G79 G24 Endface turning cycle
G92.1 G92.1 G92.1 00 Workpiece coordinate system preset
G96 G96 G96 Constant surface speed control
G97 G97 G97 02 Constant surface speed control cancel
G98 G94 G4 Per minute feed
G99 G95 G95 05 Per revolution feed
- G90 G90 03 Absolute programming
- G91 G90 Incremental programming
- G98 G98 1 Return to initial level
- G99 G99 Return to R point level
Explanation

1. Ifthe CNC enters the clear state (see bit 6 (CLR) of parameter 3402)
when the power is turned on or the CNC is reset, the modal G codes
change as follows.

@
@

®

O]

®)

G codes marked with I in the above table are enabled.

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

Bit 7 of parameter No. 3402 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.

Setting bit 0 (GO1) of parameter 3402 determines which code,
either GO0 or GO01, is effective.

Setting bit 3 (G91) of parameter 3402 determines which code,
either G90 or G91, is effective.

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

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.
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3.2 M series

G code list (M series) (1/3)

G code Group Function
GO0 Positioning
GO1 Linear interpolation
G02 o1 Circular interpolation/Helical interpolation CW
G03 Circular interpolation/Helical interpolation CCW
G02.2, G03.2 Involute interpolation
G02.3, G03.3 Exponential interpolation
G04 Dwell, Exact stop 3
GO05 High speed cycle machining
G05.1 Smooth interpolation
GO07 Hypothetical axis interpolation
G07.1 (G107) Cylindrical interpolation
G08 0© Look-ahead control
G09 Exact stop
G10 Programmable data input
G10.6 Tool retract & recover
Gl1 Programmable data input mode cancel
G121 Polar coordinate interpolation mode
G13.1 = Polar coordinate interpolation cancel mode
G15 17 Polar coordinates command cancel
G06 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
G19 YpZp plane selection Zp: Z axis or its parallel axis
G20 Input in inch
G21 o8 Input in mm
G22 04 Stored stroke check function on
G23 Stored stroke check function off
G25 Spindle speed fluctuation detection off
G26 2 Spindle speed fluctuation detection on
G27 Reference position return check
G28 Return to reference position
G29 Return from reference position
G30 0o 2nd, 3rd and 4th reference position return
G30.1 Floating reference position return
G31 Skip function, Multi-step skip function
G33 01 Thread cutting
G37 Automatic tool length measurment
G39 0 Corner offset circular interpolation
G40 Cutter compensation cancel/Three dimentional tool
offset cancel
G41 o7 Cutter compensation left/Three dimentional tool offset
G42 Cutter compensation right
G40.1 (G150) Normal direction control cancel mode
G41.1 (G151) 19 Normal direction control left side on
G42.1 (G152) Normal direction control right side on
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G code list (M series) (2/3)

G code Group Function
G43 Tool length compensation + direction
G44 8 Tool length compensation — direction
G45 Tool offset increase
G46 Tool offset decrease
Ga7 0o Tool offset double increase
G48 Tool offset double decrease
G49 08 Tool length compensation cancel
G50 n Scaling cancel
G51 Scaling
G50.1 22 Programmable mirror image cancel
G51.1 Programmable mirror image
G52 Local coordinate system setting
G53 0 Machine coordinate system selection
G54 Workpiece coordinate system 1 selection
G54.1 Additional workpiece coordinate system selection
G55 Workpiece coordinate system 2 selection
G56 14 Workpiece coordinate system 3 selection
G57 Workpiece coordinate system 4 selection
G58 Workpiece coordinate system 5 selection
G59 Workpiece coordinate system 6 selection
G60 00 Single direction positioning
G61 Exact stop mode
G62 Automatic corner override
G63 15 Tapping mode
G64 Cutting mode
G65 00 Macro call
G66 Macro modal call
G67 12 Macro modal call cancel
G68 Coordinate rotation/Three dimensional coordinate
conversion
G69 16 Coordinate rotation cancel/Three dimensional coordi-
nate conversion cancel
G721 Rotation copy
G72.2 0 Parallel copy
G73 Peck drilling cycle
G74 09 Counter tapping cycle
G75 01 Plunge grinding cycle (for grinding machine)
G76 09 Fine boring cycle
G77 Direct constant—dimension plunge grinding cycle
(for grinding machine)
G78 o1 Contin_uoys—feed s_urface grinding cycle
(for grinding machine)
G79 Intermittent—feed surface grinding cycle

(for grinding machine)
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G code list (M series) (3/3)

G code Group Function
G80 Canned cycle cancel/external operation function can-
cel
G81 Drilling cycle, spot boring cycle, external operation
function, simple electric gear box

G81.1 Chopping function

G82 Drilling cycle or counter boring cycle

G83 09 Peck drilling cycle

G84 Tapping cycle

G85 Boring cycle

G86 Boring cycle

G87 Back boring cycle

G88 Boring cycle

G89 Boring cycle

G90 03 Absolute command

Go1 Increment command

G92 Setting for work coordinate system or clamp at maxi-

00 mum spindle speed

G92.1 Work coordinate system preset

G94 05 Feed per minute

G95 Feed per rotation

G96 13 Constant surface speed control

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 (bit 6 (CLR) of parameter No. 3402) 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 7 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 parameter G23
(No0.3402#7). However, G22 and G23 remain unchanged when the
clear state is set at reset.

(4) Theuser can select GOO or GO1 by setting bit 0 (G01) of parameter
No. 3402.

(5) Theuser can select G90 or G91 by setting bit 3 (G91) of parameter
No. 3402.

(6) The user can select G17, G18, or G19 by setting bit 1 (parameter
G18) and bit 2 (parameter G19) of parameter No. 3402.

2. G codes other than G10 and G11 are one—shot G codes.
3. Multiple G codes can be specified in the same block if each G code

belongsto a differentgroup. If multiple G codes that belong to the same
group are specified in the same block, only the last G code specified is
valid.
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4. PROGRAM FORMAT

Function Explanation
Positioning (G00) /O P
Start point
Linear interpolation oIP
(Go1) /
Start point
Circular interpolation
(G02, G03)
Start point
R G02
Center End point
(xy)
(xy) Go3
Start point
R J
Center
Helical interpolation
(G02, G03) z
End point
Tool path
> ¥
X — Y
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Tape format T series | M series

GOOIP_; O O
GO1rp _; O O

G02 R_ ) [¢)
G17 { } Xp_Yp_ { } F_;

G03 1J

G02 R_
G18 Xp_Zp_ F_;

G03 K

G02 R_
G19 Yp_Zp_ F_;

G03 JK_
Synchronously with arc of XpYp plane O O

G02 1
G17 { } Xp_Yp_ { } a_(BOF_;
GO03 R_

Synchronously with arc of ZpXp plane

G02 I K_
G18 { } Xp_Zp_ { } o_(BOF_;
G03 R_

Synchronously with arc of YpZp plane

G02 J_K_
G19 { } Yp_Zp_ { } a_(BIF_;
G03 R_

o,B: Anyone axis where circular interpolation is
not applied. Up to two other axes can be
specified.

72




4. PROGRAM FORMAT

Function

Explanation

Involute interpolation
(G02.2,G03.2)

Base circle

Yp

Counterclockwise (G03.2)

Exponential
interpolation
(G02.3, G03.3)

X (Linear axis)

AX
A (Rotary axis)
AA —
Dwell (G04) (Example)
G94 G04 P10;  Dwell by 10 seconds
G95 G04 X30;  Dwell by 30 revolutions
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Tape format

T series

M series

Involute interpolation on the X-Y plane

G17G022X_Y_I J R F_;
G17G32X_Y 1 J R F_;

Involute interpolation on the Z-X plane

X,Y,Z : Involute curve end coordinate

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

R : Base circle radius
F : Cutting feedrate

O

Positive rotation
G023X Y Z I JKRFQ;
Negative rotation
G03.3X_Y_Z 1 J KR F.Q_;
X_; Specifies an end point with an absolute or incre-
mental value.
Y_; Specifies an end point with an absolute or incre-
mental value.
Specifies an end point with an absolute or incre-
mental value.
I_; Specifiesangle | (from +1to =+ 89degin
units of 0.001 deg).
J_; Specifiesangle J (from +1to + 89degin
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 parameter No. 5643 is
used.
R_; Specifies constant R for exponential interpola-
tion.
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.

X

G94 G04 ; Dwell by second
P_
x_

G95 G04 ; Dwell by revolution
P
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4. PROGRAM FORMAT

Function

Explanation

Exact stop
(G09, G61)

Speed

‘ ]\ Time

In—position check

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.

High-precision contour
control
(GO5)

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. These functions
are called high-precision contour control functions.
(1) Function for multiple-block look-ahead accelera-
tion/deceleration before interpolation. This func-
tion eliminates machining errors due to accelera-
tion/deceleration.

2

=

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.
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Tape format T series | M series
GO9IP ; O
G61 ;
GO05 P10 xxx LAAA; O O
XXX :  Start program number of called programs
AAA :  Repetition time of machining cycle
® Binary input operation enabled : GO5 ; O O
® Binary input operation disabled : The travel
distance along
all axes are set
to zero
e Data format for binary input operation
— Bye —>
High byte
Lowb 1st axis
Data ow byte .
sequence High byte
2nd axis
Low byte
High byte e
Nth axis
Low byte
Check byte
All data must be specified in binary.
GO5P01; Start high-speed machining O
X Y_Z_;
GO05P00; End high-speed machining
G05P10000; Start HPCC mode O

GO5PO0; End HPCC mode

76




4. PROGRAM FORMAT

Function

Explanation

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 becreated,
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 mode.

Hypothetical axis inter-
polation
(G07)

Y

Cylindrical interpolation
(G07.1)

Look-ahead control
(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.
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Tape format

T series

M series

G05.1 Q2X0Y0ZO0; Starting of smooth interpolation
mode

G05.1 QO; Cancelation of smooth interpola-

tion mode

O

GO07 o 0; Hypothetical axis setting
GO7 a 1; Hypothetical axis cancel

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

G07.1Cr;
Cylindrical interpolation mode
C: Rotary axis name
r: Radius of cylinder
G07.1CO;
Cylindrical interpolation mode cancel

O

GO8P_;
P1: Turn on look-ahead control mode.

PO: Turn off look-ahead control mode.
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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.

Tool withdrawal and
return
(G10.6)

0: Position where the TOOL WITHDRAW switch
is turned on

@®: Programmed position

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

——» : Retraction path

~~~» : Manual operation (withdraw path)
— —>» : Return path

» : Repositioning

7
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Tape format

T series

M series

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

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

O

G10L_PpRr;

p : Offset No.

r : Tool compensation amount

Format

(1) For tool compensation memory A
GI10L11P_R_;

For tool compensation memory B
Setting/changing the geometric compensation
amount

G10L10P_R_;

@

Setting/changing the wear compensation amount

G10L11P_R_;

For tool compensation memory C
Setting/changing the geometric compensation
amount for H code

G10L10P_R_;

3

Setting/changing the wear compensation amount

for D code
G10L12P_R_;

Setting/changing the wear compensation amount

for H code

O

G10.6TP_;

1p_: Inincremental mode, retraction distance from the

position where the retract signal is turned on
In the absolute mode, retraction distance to an
absolute position
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4. PROGRAM FORMAT

Function

Explanation

Polar coordinate
interpolation mode
(G12.1,G13.1)

axis

X axis

Polar coordinate
command mode
(G15, G16)

ﬁ\c

XpYp plane selection
(G17)

ZpXp plane selection
(G18)

YpZp plane selection
(G19)

Inch/metric conversion
(G20, G21)

Stored stroke limit
check on (G22)

Stored stroke limit

check off (G23) (1,3, K)

(X,Y,2)

X>1, Y>J, Z>K
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Tape format T series | M series
Gl2.1; 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; Inchinput O O
G21; Metric input
G22X_Y_Z_ 1 J K_;on [@) @)

G23; 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

=t
L/ '
_V

No
Check| check

Specified
speed

Actual speed

Check

p Time

Specification of
another speed

Start of check Alarm

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

Spindle speed

R T

G

i ype— e S L

r
p Actual speed
Check | No check Check
‘ P Time

Specification of ~ Start of Alarm
another speed  check

pecified speed : (Speed specified by address S and
five—digit value)x(spindle override)

Actual speed :Speed detected with a position coder

p : Time elapses since the specified speed changes
until a check starts.

g : (Percentage tolerance for a check to start)x(speci-
fied speed)

r: (Percentage fluctuation detected as an alarm
condition)x(specified speed)

d : Fluctuation detected as an alarm (specified in pa-
rameter (N0.4913))

An alarm is issued when the difference between the
specified speed and the actual speed exceeds both r

and d.
Reference position [ g
return check
(G27) Reference position
Start point

Reference position
return (G28)

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

Reference poisition (G28)
P ®

Intermediate position
1P

[}
2nd reference

position (G30) Start point
Retgrn to reference Reference position
position return start
position (G29) P

Intermediate position
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Tape format T series | M series

G26PpQqRr ; 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.)
q: 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
G271p_; O O
G281P_; @] O

P2
G30 { P3 } P _;
P4
G30.11P_; P2: 2nd reference position return
P3: 3rd reference position return
P4: 4th reference position return

G29 1P_; O O
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4. PROGRAM FORMAT

Function

Explanation

Skip function
(G31)

Multi-step skip function
(G31)

Thread cutting
(G33)

o - } P
i/smjsignal
Start point
Torque limit skip
function (G31)
Equal lead thread F
cutting (G32) |
F: Lead

Variable lead thread
cutting
(G34)

)

Circular thread cutting
(G35, G36)

Automatic tool
compensation
(G36, G37)

Measured position
reach signal

L - - - - Measured
~ position
ST —

Specified position
(Xa or za) Offset value set
by this command

Starting point
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Tape format

T series

M series

G31IP_F_;

O

O

Move command

G31 IP_F_P_;
F_: Feedrate
P_: P1-P4

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

G31P99 IP_F_;
G31P98 1p_F_;

G31: One-shot G code (G code effective only in the
block in which it is issued)

G321P_F_;

G331P_F_;

G34 1P_FiKk ;
f: longer axis lead at the start position
k: increase/decrease value per spindle
revolution

G36X xa;
G37Z.za;
Specified position

O
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4. PROGRAM FORMAT

Function

Explanation

Automatic tool length
measurement
(G37)

A (Start position)
Measurement position is
commanded with G37

A

Rapid
traverse

Y

B (Deceleration position)

Measurement
feedrate

Y C (Measurement position)

The tool stops when the
approach end signal

goes on.

) > X

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

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
Vx= —— (Vector component along the
P Xp-axis)
vy :ji (Vector component along the
P vYp-axis)
vz = k [ (Vector component along the

p Zp-axis)

In the above expressions, i, j, and k are the values
specified in addresses |1, 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+jZ+k2
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Tape format T series | M series
G92 1p_;  Sets the workpiece coordinate system. O
(It can be set with G54 to G59.)
HOO; Specifies an offset number for tool length
offset.
G90 G37 1p_; Absolute command-G37 is valid only
in the block in which it is specified.
IP_ indicates the X-, Y-, Z-, or fourth
axis.
G40 O
G4l ¢ 1p_;
G42
O

G39X(I)_Y(Q)_;
Corner offset circular interpolation

G17 G40
G18 G41t D(H)_;
G19 G42

D(H): Tool offset number

G41 Xp_Yp_Zp_I_J_K_D_; (Start up)
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-
mensional tool

Xp_Yp_Zp_DO00; compensation mode and tool
movement at the same time)

G40; (When only canceling the vector)
or D0O;

O
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4. PROGRAM FORMAT

Function Explanation

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

Normal direction
(proceeding direction)

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

N/

Offset

G43: + offset z
G44: - offset

Tool offset
(G45 to G48)

Tool center path

Coordinate system

setting X
Spindle speed setting
(G50)
b,
Scaling
P P
(G50, G51) = 8
Py P
Pg
Py’
P’
Py P2

P; to P4: Programmed shape
P71’ to P4": Scaled chape
PO: Scaling center

89




Tape format

T series

M series

G41.1; Normal direction control left
G42.1; Normal direction control right

G40.1; Normal direction control cancel

O

G44

G17 X_
G18 ; <G43 Yoy
G19 | |Ga4 z-

Tool length compensation B

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

{833 } a_H_; Tool length compensation C

H: Offset number (HOO to H999)
o : Arbitrary one axis

G49 ; Tool length compensation cancel

G45 (increase)
G46 (decrease)
G47 (double increase)
G48 (double decrease) —

D

N‘-<‘><

O

G50X_Z_; Coordinate system setting
G50S_; 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.)
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4. PROGRAM FORMAT

Function

Explanation

Programmable
mirror image
(G50.1, G51.1)

a/b : X-axis scaling magnification
c/d : Y—axis scaling magnification
0: Scaling center

T
e L]
%a%i

fe— b ————>

Programmed
shape

Scaled shape

v
<

Polygon turning
(G51.2, G50.2)

- ———— Workpiece
Workpiece

Local coordinate system
setting
(G52)

(Local coor-
dinate sys-
tem)

(Local coordinate
system)

(Warkpiece coordinate
system 2:G55)

(Workpiece
coordinate sys-

(Warkpiece coordinate
system)

(Workpiece reference
position offset)

(Warkpiece coordinate
system 6:G59)

(Parameter

value) (Machine coordinate system)

(Origin of the machine coordinate system)

(Reference position)

Machine coordinate
system setting
(G53)

Machine coordinate
system

Machine zero

| Machine reference
‘ position

Reference position
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Tape format T series | M series
G511 1pP_; O
G50.1; Cancel
G51.2P_Q_; Polygon turning O
G50.2 ; Polygon turning cancel
P, Q: Rotation ratio of spindle and workpiece
G521IP _; Local coordinate system setting O O
G52P0 ; Local coordinate system cancel
G531P_; @] O
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4. PROGRAM FORMAT

Function Explanation
Work coordinate system
1 to 6 selection Workpiece din i
(G54 to G59) I ssemiesy | G5 | e &

ZOFS2 / ZOFS3 ZOFs4

Workpiece
ZOFS5] coordinate
system 5 (G58)
Workpiece
Machine reference ZOFS6 e 1c58)
position

EXOFS: External workpiece zero point offset

ZOFs1

ZOFS1 to ZOFS6: Reference position offset for work-
piece coordinate system 1 to 6

Additional work
coordinate system
selection (G54.1)

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

Single direction
positioning
(G60)

IP.-(ﬁ

Exact stop mode
(G61)

Speed

avavaus

Automatic corner
override
(G62

Le \ Ls

b - -

Override is applied from ato b

Tapping mode Speed Feed hold is ineffective
(G63) Feedrate override
is ineffective
Time
Cutting mode Speed
(G64)
Time
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Tape format T series | M series
G541P_; Work coordinate system 1 selection O O
G551p_; Work coordinate system 2 selection
G561p_; Work coordinate system 3 selection
G571p_; Work coordinate system 4 selection
G581IP_; Work coordinate system 5 selection
G591P_; Work coordinate system 6 selection
G54.1 Pn; (n=1 to 300) O
G60IP_; O
G61; O
G62; O
G63; O
G64 ; O
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4. PROGRAM FORMAT

Function

Explanation

Macro call
(G65)

Main program Macro program

o

G65P0001L _;

G67; \ M99;

00001;

Macro modal call
(G66, G67)

Main program Macro program

O_: 00001;
G66P0001L_;
X
Y

Mirror image for double
turrets

(G68, G69)

(Only when two-path
control)

7
G67; | moe;

Coordinate rotation
(G68, G69)

(G68.1, G69.1 in the
case of T series)

Three-dimentional
coordinate conversion
(G68, G69)

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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Tape format

T series

M series

G65P_L_;

P: Program number

L: Repetition count (1 to 9999)

O

O

G66P_L_;
G67; Cancel
P: Program number

L: Repetition count (1 to 9999)

G68 ;
Mirror image for double turrets
G69 ;

Mirror image cancel

G17

G18 G68 (G68.1)a_B_R_;

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

G68 Xpx1 Ypya Zpzy lig Jj Kky Ra;
Starting tree—dimensional
o coordinate conversion

Three—dimensional
coordinate conversion mode

G69 ; Canceling three—dimensional
coordinate conversion

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

1,J, K . Direction of the axis of rotation

R : Angular displacement

O
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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.
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Tape format

T series

M series

Rotational copy

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):
G721P_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):
G722P_L K I;

Yp-Zp plane (specified by G19):

G722P L J K ;

P :  Subprogram number

L :  Number of times the operation is re-
peated

I : Shiftalong the Xp axis
J . Shiftalong the Yp axis
K :  Shift along the Zp axis

O
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4. PROGRAM FORMAT

Function

Explanation

Canned cycle for lathes
(G70to 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

X v #
N X/2
— Z axis
i
Zero point
R Rapid
traverse
F Specified
by F code

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-dimention grinding
cycle

(Example) G71
G71A_B_W_U_I_K_H_
X

w
ull)
Ay B l 8K ‘
B

s =0

l B(K)

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

Number of repetitions

Setting value: 1 to 9999

cso>»

A~
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T series

G70P_Q_;
G71UR_;

G90 .
{ng } X Z 1 F_;

G94X Z | F_;

O




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
G80: Cancel
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: Back boring cycle
G88: Boring cycle
G89: Boring cycle
Example
G73 (G98) G73(G99)
Initial level
»O A >Q
R point v ' Y R point
! A
q [} id : q I
1 , 1 :
q A Id ! q A id I
1 ! I I
q ! q |
! I
N ! N I
v N
Y 7 boi Y2 ooi
0 Z point OZ point
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Tape format T series | M series
O

G73X_Y_Z P_Q_ R _F_K_;

G74X_Y_7Z P_Q_R_F_K_;

G76 X_Y_7Z P_Q_R_F K ;

G8LX_Y_Z P_Q_R_F K_;

G82X_Y_Z P_Q_R_F K_;

G83X_Y_7Z P_Q_R_F K ;

G84X_Y_7Z P_Q_R_F K _;
G8X_Y_Z P_Q R _F_K_;
G86X_Y_Z P_Q R _F_K_;

G87X_Y_ _Z P_Q_R_F K ;

G88X_Y_Z P_Q_R_F K_;
G89X_Y_Z P_Q_ R _F K ;

G80 ; Cancel

GUOX_Y_7Z 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.

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

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

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

Drilling data F Specifies the feed rate.

Number of repeats K Specifies the number of repeats for a
series of operation 1 to 6.
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4. PROGRAM FORMAT

Function Explanation

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)
X
I« X@) |
R
l @ ®)
3 p (3] l
< B () @R
BEP
L2 >
€« - - - = - N \J

X

I: Depth-of-cut 1 (A sign in the command specifies the direction of cutting.)
J: Depth-of-cut 2 (A sign in the command specifies the direction of cutting.)
K: Total depth of cut

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

Feedrate for | and J
Feedrate for X (Z)

Dwell time

T e o

Grinding-wheel wear compensation (Note 1)
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Tape format

T series

M series

O
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4. PROGRAM FORMAT

Function Explanation

Canned cycle for drilling | G83: Front drilling cycle
(G8O to G89) G84: Front tapping cycle
G85: Front boring cycle
G87: Side drilling cycle
G88: Side tapping cycle
G89: Side boring cycle
G80: Drilling cycle cancel

Example

G83 (G87) (G99 mode) G83 (G87) (G98 mode)

Q’ —>0 (Ma) A Initial level Q’ >0 (Ma)

*T point level Q (wz)” ®
A

il

—>|

«— a —>|<«— Qo ﬂ«—_o

I
|
i
i
i
I
I
I
I
i
'

z

\
Y
[¢]
point
(p) dwell
Absolute/Incremental
command (Example)
(G90/G91) N
60
30

50 100

Absolute command G90X100Y60;
Incremental command G91X50Y30;

Change of workpiece
coordinate system
(G92)
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Tape format

T series | M series

Number of repeat

Hole position

data
Drilling mode

Drilling data

O

Designation

Address

Description

Drilling mode

GOO

G80, G83, G84, G86, G87, G88, G89

Hole position

XIUZIW)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.

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

Specifies each cut-in value with G83
(G87). This value is always specified
with an incremental value to specify
radius.

Specifies the dwell time at the bottom
of the hole.

Specifies the feedrate.

Number of repeats

Specifies the number of repeats for a
series of operations.

M code of
C-axis clamp

Moo

M-code (specified by a parameter) of
C-axis clamp.

G90_; Absolute command
G91_; Incremental command

G90_G91_; Change of workpiece coordinate system

O

G921P_;
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4. PROGRAM FORMAT

Function

Explanation

Workpiece coordinate
system preset
(G92.1)

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/minute,
Feed/revolution
(G94, G95)

Move Move
E distance = distance
‘ > ‘ per minute ‘ «— > ‘ per revolution

0Q Q¢
) __|{

Feed/minute (G94) Feed/revolution (G95)

Constant surface speed
control
(G96, G97)

Surface speed

S5

Constant surface speed

control X
(G96, G97)
Z(X=0)
Initial point return/ Gos B ]
R point return f Initial point
(G98, G99)
I
G99
Y % A i R point
! I | I
Y Y Z point
Infeed control (Example)
(G160, G161) P
LT End
T point
Start point
= =
Y
\
z
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Tape format

T series

M series

G92.11P O;

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

O

O

G96 Ss;
G97 ; Cancel

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

@]

G96 Ss Pa ;
G97 ; Cancel

a: 1to8
(X axis, Y axis, Z axis, 4th axis to 8th axis)

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

G98_;
G99_;

G161 Rr;
G160 ; Cancel
r: Cut in 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 — #19099

NOTE1 Common variables #150 to #199 and #532 to #999 can be added.
Part program length reduces by 8.5 m.
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 T/M
#1032 Unified input of UI000 to UO015 | Signal
#1100—#1115 Corresponds to UO000 to Interface TIM
uo015 output signal
#1132 Unified output of UOO000 to
uOo015
#1133 Unified output of UO100 to
UO131
#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-

#2901-#2969 Geometry offset value pensation
(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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Variable

number Contents Purpose Series
#2301-+#2364 Wear offset value Imaginary tool T
(Offset No. 1-64) tip 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 ioffset memory
(offset no. 1-999) )
#2001-#2200 Wear offset value Tool M
(offset no. 1-200) compensation
#2201-#2400 Geometry offset value g:;ﬁset memory
(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 g)ffset memory
(offset no. 1-200) )
#10001-+#10400 | 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 Alarm TIM
#3001 Clock 1 (unit: 1ms) Clock TIM
#3002 Clock 2 (unit: 1 hour)
#3003 Control of single T/M
block stop, wait
signal for FIN
#3004 Control of feed- TIM
hold, feedrate
override, exact
stop check
#3005 Setting TIM
#3007 Mirror image check signal Status of TIM

mikrror image
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5. CUSTOM MACRO

Variable .
number Contents Purpose Series
#3011 Year, month, day Clock TIM
#3012 Hour, minute, second
#3901 No. of parts machined No. of parts T/IM
#3902 No. of parts required
#4001-#4022 G code (group 01-22) Modal T/M
#4102 B code information
#4107 D code
#4109 F code
#4111 H code
#4113 M code
#4114 Sequence number
#4115 Program number
#4119 S code
#4120 T code
#4130 P code
#5001-#5008 1st axis block end position Block end T/M
to position (Work-
8th axis block end position piece coordi-
nate)
#5021-+#5028 1st axis current position Machine TIM
to coordinate
8th axis current position
#5041-+#5048 1st axis current position Workpiece T/M
to coordinate
8th axis current position
#5061-+#5068 1st axis skip signal position Skip signal TIM
to position
8th axis skip signal position (Workpiece
coordinate)
#5081-#5088 1st axis tool offset value Tool offset val- TIM
to ue
8th axis tool offset value
#5101-#5108 1st axis servo position deviation Servo position TIM
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
#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
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Variable

nten Pur ri

number Contents urpose Series

#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 T/M
offset value 8th axis

#5221-+#5228 G54 workpiece zero point offset | 1st axis to TIM
value 8th axis

#5241-+#5248 G55 workpiece zero point offset 1st axis to T/M
value 8th axis

#5261—+#5268 G56 workpiece zero point offset | 1st axis to TIM
value 8th axis

#5281—#5288 G57 workpiece zero point offset 1st axis to T/M
value 8th axis

#5301-#5308 G58 workpiece zero point offset | 1st axis to TIM
value 8th axis

#5321-#5328 G59 workpiece zero point offset 1st axis to T/M
value 8th axis

#7001—#7008 G54.1 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

#19980-#19988 | G54.1 P48 workpiece zero point | 1st axis to M
offset value 8th axis
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5. CUSTOM MACRO

5.3  Argument Assignment I/Il

Correspondence Table between

Argument Assignment | Addresses and

Macro Variables

Correspondence Table between
Argument Assignment || Addresses

and Macro Variables
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Argument Argument
Assignment | V;\ci&;gl(:zs Assignment I Vgﬂriaacbrl(;s
Addresses Addresses
A #1 A #1
B #2 B #2
c #3 ¢ #3
D #7 Iy #4
E #8 Jq #5
F #9 K1 #6
H #11 I #7
| #4 J, #8
J #5 Ko #9
K #6 I3 #10
M #13 J3 #11
Q #17 Kz #12
R #18 Ig #13
S #19 Ja #14
T #20 Kq #15
u #21 Is #16
v #22 Js #17
w #23 Ks #18
X #24 I #19
Y #25 Js #20
z #26 Kg #21
17 #22
J7 #23
K7 #24
I #25
Jg #26
Kg #27
Iy #28
Jg #29
Ko #30
I10 #31
J1o #32
K10 #33




5.4  Arithmetic Commands

Purpose Expression Contents
Definition and #i=H#j Definition, substitution
substitution of
variables
Addition arithmetic H#i=#j+ik Sum

#i=#j — #k Subtraction
#i=#jOR#k Logical sum
(at every bit of 32 bits)
#i=#XOR#k Exclusive OR
(at every bit of 32 bits)
Multiplication #Hi=Hi*#k Product
arithmetic — -
H#Hi=H#jlH#k Quotient
#i=#HAND#k Logical product
(at every bit of 32 bits)
Functions #=SIN [#] Sine (degree unit)
#=ASIN [#]] Arcsine (degree unit)
#=COS [#]] Cosine (degree unit)
#=ACOS [#]] Arccosine (degree unit)
#i=TAN [#]] Tangent (degree unit)

#i=ATAN [#]]/[#k]

Arctangent (degree unit)

#I=SQRT [#]] Square root

#I=ABS [#] Absolute value

#=BIN [#] Conversion from BCD to BIN
#=BCD [#]] Conversion from BIN to BCD

#=ROUND [#i]

Rounding off

#=FIX [#]] Discard fractions less than 1
#I=FUP [#] Add 1 for fractions less than 1
#=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. CUSTOM MACRO

5.5  Control Command

’ Kind of
Purpose Expression .
operation

Conditional branch IF [<conditional expression>] # EQ #k (=)

GOTOn -
# NE #k ()
Branch to sequence number n.
” . ” ) # GT #k (>)
Conditional execution IF [<conditional expression>]
THEN st # LT #k (<)
Execute macro statement st. # GE #k (2)
# LE#k (=)
Iteration WHILE [<conditional expres- #] EQ #k (=)
sion>] DO m -
# NE #k (#)
(m=1,2,3)
. . . # GT #k (>)
If omitted conditional expression,
blocks from DO m to END m are # LT #k (<)
executed eternally. -
# GE #k (2)
#j LE #k (=)
5.6  Macro Call
P P -
Name Format rogram arame 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> argument

to to .
G code Vox 10 G codes assignment.
ax. codes from
G01-G64 and 9019 6059 Set G or M code
G68-G9999 that calls a pro-
gram specified in

Macro Mxx 9020 6080 the parameter.

call by <argument assignment>

M code to to
Max. 10 M codes from 9029 6089
MO06 to M99999999

Sub- MXX ; 9001 6071 Displayed on pro-

pro- " " gram check screen

gram 0 0 but no MF nor M

call by Moox - 9009 6079 code is sent.

M code ! Set an M code that
Max. 9 M codes from calls a sub-pro-
MO006-M99999999 P

gram specified by
the parameter.
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Program Parame-
Name Format ¢ Remarks
No. ter No.
Sub- Tt; P9000 6001#5 | Calls sub-program
pro- (Sub- TCS P9000. T codetis
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
G65P. / G65P. G65P. modal call.
M99 \ M99 | ®®® | M99
Macro Macro
(level 1) (level 4)

5.7 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—#19099
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. STATUS DISPLAY BY SELF-DIAGNOSTIC DISPLAY

6.1

Displaying CNC Internal State

6.1.1 Procedure for displaying diagnostic screen

Display the CNC internal state as below:

SYSTEM

%

[DGNOS]

T
28

Input a diagnostic data
No. to be displayed.

Change by page change key \U/
[NO.SRH]
6.1.2 Display of status in which command is not apparently
executed (No. 000 — 015)
No. Display Internal status when 1 is displayed
000 WATING FOR FIN M, S, T function is being executed
SIGNAL
001 MOTION Move command in automatic operation is being
executed
002 DWELL Dwell is being executed
003 IN-POSITION In-position check is being performed
CHECK
004 FEEDRATE OVER- Override 0%
RIDE 0%
005 INTERLOCK/ Interlock is on.
START-LOCK
006 SPINDLE SPEED Waiting for spindle speed arrival signal to turn
ARRIVAL CHECK on
010 PUNCHING Data is being output via reader puncher inter-
face
011 READING Data is being input via reader puncher interface
012 WAITING FOR Waiting for index table clamp/unclamp before B
(UN)CLAMP axis index table indexing start/after B axis index
table indexing end to complete
013 JOG FEEDRATE Jog override 0%
OVERRIDE 0%
014 WAITING FOR RE- | One of the emergency stop, external reset, re-
SET, ESP, RRW set & rewind or MDI panel reset key is on.
OFF
015 EXTERNAL PRO- External program number search is active.
GRAM NUMBER
SEARCH
016 BACKGROUND Background is being used.
ACTIVE
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6.1.3 Informationindicating automatic operation stop, automatic
idle statuses (No. 020 — 025)

No. Display Internal status when 1 is displayed
020 CUT SPEED UP/ Set when emergency stop turns on or when ser-
DOWN vo alarm occurs
021 RESET BUTTON Set when reset key turns on
ON
022 RESET AND Reset and rewind turned on
REWIND ON
023 EMERGENCY Set when emergency stop turns on
STOP ON
024 RESET ON Set when external reset, emergency stop, reset

or reset & rewind key is on.

025 STOP MOTION OR | A flag which stops pulse distribution. It is set to
DWELL 1 in the following cases.

a
@
@3
@
G
G

External reset is set to on.

Reset & rewind is set to on.

Emergency stop is set to on.

Feed hold is set to on.

The MDI panel reset key turned on.

Switched to the manual mode
(JOG/HANDLE/INC).

Other alarm occurred.
(There is also an alarm which is not set.)

@

Causes for cycle start LED turned off

020 | CUT SPEED UP/DOWN
021 | RESET BUTTON ON

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

025 | STOP MOTION OR DWELL

Emergency stop signal input ;

External reset signal input
MDI reset button turned on
Reset & rewind input

Servo alarm generation
Changed to another mode or feed hold
Single block stop

Pl PP Ol O F
k| ~|lolo|lo]o
k| r|lolo|r|o
Pl ROk, Ol O
| ol ol ol o]+
| o|lo|lo|lo|o
o| ol ol o| o] o

6.1.4 TH alarm statuses (No. 030, 031)

No. Display Internal status when 1 is displayed

030 CHARACTER The position of the character which turned TH
NUMBER TH DATA | alarm on is displayed in the number of charac-
ters from the beginning of the block at TH
alarm.

031 TH DATA Read code of character which turned TH alarm
on
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6. STATUS DISPLAY BY SELF-DIAGNOSTIC DISPLAY

6.1.5 Digital servo system alarm (No. 200, 201)

Diagnostic display of the detailed content of digital servo system alarm No.

414

No. #7 #6 #5 #4 #3 #2 #1 #0
‘200 ‘ ‘OVL‘ Lv ‘OVC‘HCA‘ HVA‘DCA‘ FBA‘OFA‘
OFA : Overflow alarm has occurred.
FBA : Wire breakage alarm has occurred.

(See No. 201.)

DCA : Regenerative discharge circuit alarm has occurred.
HVA : Overvoltage alarm has occurred.
HCA : Abnormal current alarm has occurred.
OVC : Overcurrent alarm has occurred.
Lv : Undervoltage alarm has occurred.
OVL : Overload alarm has occurred.

(See No. 201.)

The detailed content of wire breakage alarm, overload alarm is displayed.
No. #7 #6 #5 #4 #3 #2 #1 #0

(2 [we] [ Jeel [ T [ |

When No. 200 OVL = 1:
ALD  1: Motor overheat

0: Amplifier overheat
When No. 200 FBA = 1:

ALD EXP Detail of alarm
1 0 Built-in pulse coder wire breakage (hard)
1 1 Separately installed pulse coder wire breakage (hard)
0 0 Pulse coder wire breakage (soft)

6.1.6 Serial pulse coder alarm (No. 202, 203)

Diagnosticdisplay of the detailed content of serial pulse coder alarm No. 350
(pulse coder alarm).

No. #7 #6 #5 #4 #3 #2 #1 #0
‘ 202 ‘ ‘ ‘ CSA‘ BLA ‘ PHA‘ RCA‘ BZA ‘ CKA ‘SPHA‘

SPHA : Soft phase data trouble alarm has occurred.

CKA : Clock alarm has occurred.

BZA : Battery zero alarm has occurred.

RCA : Speed count trouble alarm has occurred.
PHA : Phase data trouble alarm has occurred.
BLA : Battery low alarm has occurred.

CSA : Check sum alarm has occurred.
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Diagnostic display of the detailed content of serial pulse coder alarm No. 351
(communication alarm).

No. #7 #6 #5 #4 #3 #2 #1 #0
‘ 203 ‘ ‘ DTE ‘ CRCE‘ STBE ‘ PRMA ‘ ‘ ‘ ‘ ‘
DTE Data error has occurred.
CRC CRC error has occurred.
STBE Stop bit error has occurred.
PRMA : The parameter illegal alarm has been given.

Servo parameter illegal alarm No. 417 is also displayed.

No. #7 #6 #5 #4 #3 #2 #1 #0
‘ 204 ‘ ‘ ‘ OFS‘MCC‘ LDA‘ PMS‘ ‘ ‘ ‘
OFS A/D conversion of a digital servo current value is abnormal.
MCC The contact of the servo amplifier’s magnetic contactor has

melted.

LDA The LED of the serial pulse coder is abnormal.
PMS A feedback error occurred.

No. #7 #6 #5 #4 #3 #2 #1 #0
‘ 280 ‘ ‘ ‘ AXS ‘ ‘ DIR ‘ PLS ‘ PLC ‘ ‘ MOT ‘

When servo alarm No. 417 is detected by the NC, the cause of the alarm is
indicated. When the same alarm is detected by the servo system, bit 4

(PRM) of DGN No. 0203 is set to 1.

AXS Inparameter No. 1023 (servo axis number), a value that exceeds
the range of 1 to the number of controlled axes (such as 4 instead
of 3), or non-sequential value is set.

DIR In parameter No. 2022, used for specifying the direction of
rotation of the motor, a valid value (111 or —111) has not been set.

PLS In parameter No. 2024, used for specifying the number of
position feedback pulses per motor rotation, an invalid value,
such as 0 or a negative value, has been set.

PLC In parameter No. 2023, used for specifying the number of velocity
feedback pulses per motor rotation, an invalid value, such as 0
or a negative value, has been set.

MOT In parameter No. 2020, used for specifying the motor model, an
invalid value has been set.

6.1.7 Positional error display (No. 300)

No.
‘ 300 ‘ ‘ SERVO ERROR

The positional error is displayed in Least command units.

6.1.8 Machine position display (No. 301)

No.

‘ 301 ‘ ‘ MACHINE POSITION

The machine position from the reference pointis displayed in least command

units.
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6. STATUS DISPLAY BY SELF-DIAGNOSTIC DISPLAY

6.1.9 Reference position shift function display (No. 302)
No.

‘ 302 ‘ ‘ DISTANCE FROM DECELERATION DOG TO THE FIRST GRID POINT

The distance from the deceleration dog to the first grid point is displayed on
the output unit.
6.1.10 Inductosyn display (No. 380 and No. 381)

No.

‘ 380 ‘ ‘ DEVIATION BETWEEN MOTOR ABSOLUTE POSITION AND OFFSET DATA

The deviation between the absolute position of the motor and the offset data
is displayed. That is, the remainder of (M (absolute motor position) — S
(offset data)) / A (1—pitch interval) is displayed in detection units.

No.
‘ 381 ‘ ‘ OFFSET DATA OF INDUCTOSYN

Offset data, received by the CNC at the time of macine position calculation,
is displayed in detection units.

6.1.11 Spindle data (No. 400-420)

No. #7 #6 #5 #4 #3 #2 #1 #0
‘400 ‘ ‘ ‘ ‘ ‘ SAl ‘ SSZ‘SSR‘ POS‘ sic ‘
SIC 0: The module required for spindle serial