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Caution
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Note
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OUTLINE

NC programs include those which are prepared by custom macro and very
seldom altered and those which may differ from one another according to
relevant machining such as part programs. A batch handling of these
programs of different characters may cause 1 quicker battery

consumption, or spoil the custom macro in case of misoperation.

To solve a problem, this function will convert the custom macro prepared
by a machine tool builders into an execution format, register it to the ROM
module, and enables it to be executed.

(1) Since the custom macro is converted into an execution format and
registered, the execution speed is high. This will shorten the
machining time and improve the machining accuracy.

(2) The registration to the ROM eliminates battery consumption and
prevents custom macro damage through misoperation. This will
improve the reliability.

(3) Since the registered program is not indicated on the program display,
the machine tool builder’s knowhow can be protected.

(4) Since the custom macro is registered in the ROM, the program edit
memory can effectively be used.

(5) The user can call the macro with an easy call procedure without being
conscious of the registered program. On the program edit memory,
custom macros can be prepared and executed in the standard manner.

(6) The user can confirm the operation using RAM module before
making a ROM. (excluding Series 21-B)

(7) Conversational macro function can compile machine tool builders
original screen.
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The models covered by this manual, and their abbreviations are :

Model name Abbreviation
FANUC Series 16-TA 16-TA
FANUC Series 16—MA 16—-MA
FANUC Series 16-TTA 16-TTA
FANUC Series 16—GCA 16-GCA Series 16-A
FANUC Series 16—GSA 16-GSA
FANUC Series 16—PA 16-PA
FANUC Series 16-LA 16-LA
FANUC Series 16-TB 16-TB
FANUC Series 16—MB 16-MB
FANUC Series 16—PB 16-PB
FANUC Series 16-LB 16-LB .
Series 16-B
FANUC Series 160-TB 160-TB
FANUC Series 160-MB 160-MB
FANUC Series 160-PB 160-PB
FANUC Series 160-LB 160-LB Series 16
FANUC Series 16-TC 16-TC
FANUC Series 16-MC 16-MC
FANUC Series 16—-PC 16-PC .
Series 16-C
FANUC Series 160-TC 160-TC
FANUC Series 160-MC 160-MC
FANUC Series 160-PC 160-PC
FANUC Series 16i—-TA 16i-TA
FANUC Series 16i—-MA 16i—-MA
FANUC Series 16i—PA 16i—PA
FANUC Series 16i—-LA 16i—-LA . .
Series 16i—-A
FANUC Series 160i—TA 160i-TA
FANUC Series 160i-MA 160i—-MA
FANUC Series 160i—PA 160i—PA
FANUC Series 160i—LA 160i-LA
FANUC Series 18-TA 18-TA
FANUC Series 18-MA 18-MA
FANUC Series 18-TTA 18-TTA .
Series 18-A
FANUC Series 18—-GCA 18-GCA
FANUC Series 18—-GSA 18-GSA
FANUC Series 18-PA 18-PA .
Series 18
FANUC Series 18-TB 18-TB
FANUC Series 18—-MB 18-MB
FANUC Series 18-PB 18-PB .
Series 18-B
FANUC Series 180-TB 180-TB
FANUC Series 180-MB 180-MB
FANUC Series 180-PB 180-PB
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Model name Abbreviation
FANUC Series 18-TC 18-TC
FANUC Series 18-MC 18-MC
FANUC Series 18-PC 18-PC .
Series 18-C
FANUC Series 180-TC 180-TC
FANUC Series 180-MC 180-MC
FANUC Series 180-PC 180-PC .
Series 18
FANUC Series 18i-TA 18i-TA
FANUC Series 18i—-MA 18i—-MA
FANUC Series 18i—PA 18i—PA . .
Series 18i-A
FANUC Series 180i—TA 180i-TA
FANUC Series 180i-MA 180i—-MA
FANUC Series 180i—PA 180i-PA
FANUC Series 20—FA 20-FA . .
Series 20-A Series 20
FANUC Series 20-TA 20-TA
FANUC Series 20i—-FA 20i-FB . . . .
Series 20i-A Series 20i
FANUC Series 20i-TA 20i-TA
FANUC Series 21-TB 21-TB
FANUC Series 21-MB 21-MB .
Series21-B
FANUC Series 210-TB 210-TB
FANUC Series 210-MB 210-MB .
Series 21
FANUC Series 21i-TA 21i-TA
FANUC Series 21i-MA 21i-MA . .
Series 21i-A
FANUC Series 210i—-TA 210i-TA
FANUC Series 210i-MA 210i-MA

The 21-TB model is available in two types: control unit type A and
control unit type B. The two types may also be referred to as the 21-TB
(control unit A) and the 21-TB (control unit B) when the descriptions of
the types differ.

In this manual, the models may be classified as indicated below.

System Model name

16-TA, 16-TTA, 16-GCA, 16-TB, 160-TB, 16-TC,
160-TC, 16i-TA, 160i—TA, 18-TA, 18-TTA, 18-GCA,
18-TB, 180-TB, 18-TC, 180-TC, 18i-TA,180i-TA,
20-TA, 21-TB, 210-TB, 21i-TA, 210i-TA

16—-MA, 16—-GSA, 16-PA, 16-LA, 16-MB, 16-PB,
16-LB, 160-MB, 160-PB, 160-LB, 16-MC, 16—-PC,
160-MC, 160-PC, 16i—-MA, 16i-PA, 16i-LA,
Machining center M series 160i—-MA, 160i—PA, 160i-LA, 18-MA, 18-GSA,

system 18-PA, 18-MB, 18-PB, 180-TB, 180-MB, 180-PB,
18-MC,18-PC, 180-MC, 180-PC, 18i—MA, 18i—PA,
180i—-MA, 180i-PA, 20-FA, 21-MB, 210-MB,

Lathe system T series

21i-TA, 210i-TA

The words used in the explanation are defined as follows.
"P-CODE program” :

Execution type macro program prepared by a machine tool builder,
being compiled and registered to ROM.

"Execution macro” :

Program to operate machine in P-CODE program.
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"Auxiliary macro” :

Program to make an auxiliary operation for the execution macro and
the conversational macro in P-CODE program.

"Conversational macro” :
Program to operate screen in P-CODE program.
"User program” :

Program prepared by end-user for program edit memory.
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2.1
MACRO COMPILER

NOTE

For the macro compiler for other than Series 16/18-A, refer to the
"FAPT MACRO COMPILER (For Personal Computer)
PROGRAMMING MANUAL (B—-66102E).” (When reading the
manual, skip Section 2.1.)

The NC program is converted into an execution form (P-CODE program),
output to the ROM module, and registered into a ROM. Mount the
prepared ROM module on the Series 16-A or Series 18 to execute the
registered P-CODE program to be called from the user program by means

of G, M and T codes or specified code set by parameter.

Custom macro

09000;
H#1=H#2+#5;

M9O; \

NC program compiler

!

P—CODE program executor

v

ROMtransformation

Compileparameter

2.1.1

Equipment Needed for
Compile

MACRO Compiler Developing Equipment (When SYSTEM P series is

used)
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P-G Mate E P—G Mate

ﬂ @® MACRO compiler
ﬂ/ L_,/ A08B-0036-J760

— 7/ {} (Series 16-A)
=Ry — A08B-0036-J740

@ (Series 18-A)

@ executor

Special floppy A08B-0036-J761

disk (Series 16-A)
/ (prepared at A08B-0036-J741

' customer’s end) (Series 18-A)

ROM module

@ 128Kbyte ! A02B-0120-K510 P_G Mark I
@ 256Kbyte | A02B-0120-K51L

MACRO compiler
® S12Kbyte ! A02B-0120-K512 P—G Mark Il O] ° AOSB_0035760
® IMbyte | A02B-0120-K513 5]

(Series 16-A)
| A08B-0035-J740

\ {} (Series 18-A)
@ executor
] ‘ @ A08B—-0036-J761
a/ﬂ/a/ (Series 16-A)

—= oofs — Special floppy A08B-0036-741
disk (Series 18-A)

A / (prepared at
L

customer’s end)
/ FA writer (D) A13B-0157-B001

A

AdaptorA13B-0157-H010

NOTE

Refer to Appendix D for macro executor with graphic
conversation.

212 ConnectFA writer to CN2 or CN3 for SYSTEM P series.
Equipment Connection
CN2,3

SYSTEM

P series

FA - |RoM ] Rom

WRITER MODULE MODULE

|| ADAPTER| |

NOTE
Use CN1 normally for PPR.




2. MACRO COMPILER AND MACRO

EXECETOR PROGRAMMING B—61803E-1/08
2.1.3
Compiling Procedure
(Main Flow) (STTRT)
Source program
preparation
Compile * |f a compiling error occurs,
) correctasource programand
parametersetting o
re-startcompiling.
Testcompile
I
| 1
ROM write Loading in RAM
module
I I
I
Check performance
2.1.4

Compiling Procedure
Using System P Series

(Details)

(1) Equipment connection

Connect FA writer to CN2 or CN3 of SYSTEM P series.
Generally, connect FANUC PPR to CN1.

(2) Turning on power of SYSTEM P series
Turn SYSTEM P series power ON.
(3) Loading system

1. Load the FAPT MACRO compiler system disk to either drive
unit.

2. Keep pressing the "LOAD” key on the left upper side of the
keyboard for a few seconds.

3. When the menu is displayed, loading operation is completed.
(4) Source program input and correction
For detailed operation method, refer to APPENDIX B.
1. "R2” (Display and edit)
2. No.="1" (Custom MACRO program display and ediNL>
(&) Input from keyboard
® " <FO> = OFF, <F1>= OFF, <F2>= OFF”
e PROGRAM ="IN" <NL>

® |NPUT ="Oxxxx" <NL>,"
Date<NL> , , ,,
only "<NL>" at the last

(b) Reading from floppy disk
® "<F0>= OFF<F1>= OFF,<F2>= OFF’
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® PROGRAM ="IN" <NL>
® FD ="OK_ @File Name<NL>

or "OK : File No.<NL>
" "1 Space

(c) Progran correction within memory

® "<F0>= ON,<F1>= OFF<F2>= OFF”
® PROGRAM ="Oxxxx" <NL>
® Correct a program, using a screen editor.

(5) Setting Compile parameter
Not required when the compile parameter is already set.
1. For no initial screen, pres®lL> a few times.
2.

o v A w

"R1” (setting)
NO.="1" (ParameterxNL>

No.="1" (parameter settinggNL>

Set the parameter, using the screen editor with "CHG”.
"R0O” (End) when the setting of all parameters is completed
Only<NL> (End of program)

(6) Test compile
1.
2.
3.

4.
5.

For no initial screen, presfL> a few times.
"RO” (Start)

"<F3>= ON " : Displays a source program during compile.
"<F3>= OFF": Displays o[NL]y program No. during compile.

No. ="1" (Test compile)<NL>

If an error occurs during compiling, correct the error and compile
a program.

(7) Setting FA writer Channel

1. "R1” (setting)

2. No.="2" (ROM writer) <NL>

3. The current ROM writer channel setting conditions are displayed

on the CRT screen.

4. CN1 =:"0ON” <NL> : The channel is used.
: "OFF” <NL>: The channel is not used.
: only <NL> : No setting is changed.

5. CN2 =: Same as above.

6. CN3 =:Same as above.

7. BUILT-IN ROM WRITER =
: Same as above (only P-G mate)

8. No. =<NL> (End)

(8) Preparations for FA writer
1. Install the erased ROM module to the FA writer.

2. Turn the FA writer power ON.
3. Set the FA writer to the remote mode.
(9) ROM writing
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1. For no initial screen, pres®lL> a few times.
2. "RO” (start)
3. "<F7>= OFF, F9 = ON” : (FA writer selection)
4. "<F3>= ON " : Displays a source program during compiling.
"<F3>= OFF” : Displays only program No. during compiling.
5. No. =:"2": (ROM writing) <NL>
6. Data writing to ROM is started.
7. Writing is completed within a few minutes to 10 minutes or so.
e |fcompile parameter "9000.0 = 0” is selected, no comparison
after ROM writing is made, thus making it possible to reduce
the writing time.
(10) Performance Check
Install ROM module after writing to "MACRO” socket on the main
CPU PCB of Series 16/ Series 18 to check the operation.
PWE = 1 of setting No.0 :
When power is ON while pressing "DELETE" key, the 10, 000 level
P-CODE variables and program within RAM are cleared.
2.1.5
Table for Editing by P-G
Mate
Job Keyboard in.put
Major ) o Command (enter [NL]at end of Notes
classification Minor classification command)

Paper tape, keyboard, floppy

Input terminated by the string

; INPUT IN [ (®)string] -
Datainput disk @ specified
Addition from keyboard KEYIN K_, OLD,linenumber,increment Dataadded severalline atatime
Display filenames for files on
floppy disk FDLIST FDL
. . Display from the specified line
Datadisplay | Anyline LIST L[ wline number] number
Lines containing the specified .
string LIST L (@) string (d)
Punch spece SPACE SP_n Punch n speces
Dataoutput Punch feed FEED FE o n Punch n feeds
Output to paper tape, floppy .
disk OUTPUT OUT[ (@string]
Alter awhole line ALTER Line number _1 line of data
Alter part of a line ALTER A (@stringl (@ 0 Replace ALL or n strings with
[, @string2(@) 1, R stringl
Replacement Reol h terLwithch
Replace address character REPLACE te(reg acecharacterlwith charac-

Reverse order of 2 address

R characterl/character2

data characters CHANGE Cw characterl/character2 Change the order in one block
Insertl line of data INSERT Line number _ 1 line of data
) i (@) string1(d), _ _
Insertion Insert string INSERT L @tringZ @] { ArllL} Insert string2 after stringl
Copyand add a specified block | MOVE MOV[linenumberl, line number2] Copy and add the data from line

numberl to line number 2
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Job Keyboard input
Major _ o Command (enter [NL]at end of Notes
classification Minor classification command)
. . . . Deletthe datafromline numberl
Deletionn whole lines DELETE Line numberl [,line number2] toline number2
n
) Delete string DELETE Di(9) character (9) { ALl
Deletion
Delete address data ADELETE AD_, address character
Deletelines containing apartic- . The string can be an address
ular string BDELETE BD._,atring character
Scalingto re- | Multiple of a pecific address SCALE S _ address character / n n is the scaling factor
quirevalues | pMyltipleofincremental NCdata | ASCALE AS_, address character / n n is the scalling factor
. . SEQ _intial value If n is given, add a sequence
Adding and sorting sequence numbers SEQNO [, increment[,n]] number every n blocks
Copy paper tape CcoPY CoPY g;zles any sort of data on paper
: REN[ _, intial value
Renumberlines RENUMBER [, increment]]
Change character used to dis-
play EOB EOB EOB_, Character
Display list of commands HELP H
Readin NC data from tape read-
Modification NC data TH, TV check THTV THTV er, and check TH, TV’
support n Advance pointer by n lines
Advance pointer FIND Fu{ ; [,n] Advance to a line containing a
@strmg @} particular string
Move pointer back n lines.
Move pointer back RACK Bn Ifnis omitted, move pointer back
to preceding line
Comment * * comment string Insert any commnet after *
. FAPT EIA
ED ,
Startediting EDIT o e i gel!
Process control | Change data type and code FAPT EIA
system MODE Mo NC HA ISO}]
End editing END E
; 5
Changefrominteger NVC data POL, X4 / X: / e
to floating point NC data POINT Xl X i=2
Special Change from floating point NC INT, , X,/ gn] 2
) 1/ N1 [ ,XiIn ] .
conversion | data to integer NC data INTEGER = R
5
ADD a specified amount ADD ADDu Xo /g [ Xi/mi] o,
2.1.6 The P-CODE loader function transfers files in Motorola format S, which

P—CODE Loader

Function

The RS-232C interface is used to connect the Series 16/18-A to the P-G

or PC.

13 —

is a ROM format, to the RAM module installed in the Series 16/18-A or
the Series 16-TTA (tool posts 1 and 2). The files are created by the macro
compiler for the FANUC SYSTEM P-MODEL G (referred to hereafter

as the P-G) or a personal computer (referred to hereafter as the PC). The
P-CODE loader function also operates the macro executor in the RAM.
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The communication parameters for transferring the file in the ROM
format (referred to below as loading) depend on the parameters of the
Series 16/18-A. The parameters must be set before loading.

If the and keys are pressed simultaneously on the MDI, and

the power to the Series 16/18—A is turned off, this function displays the
data transfer screen (loading screen). For the Series 16/18-TTA, the
function displays the data transfer selection screen. When tool post 1 or
2 is selected on the selection screen, the loading screen is displayed. Data
can only be transferred while the loading screen is displayed.

Issue a data transfer command in the P-G or PC. For a description of the
transfer commands and other details, refer to the specifications of the
FAPT Macro Compiler.

The function eliminates the need to store data on a ROM chip when
developing a macro program.

The P-CODE loader function is executed while a power-on sequence is
suspended. The functions of the CNC are disabled while the data transfer
selection screen or loading screen is displayed. The P-CODE loader
function requires an executor option and reader/punch control option.

2.16.1

Operation (1) The communication parameters for loading depend on the
parameters of the Series 16/18-A. Specify parameters such as the
channels to be used and the baud rate before loading.

(2) Turn off the power to the Series 16 and install a RAM module instead
of the ROM module for custom macros. In Series 16/18-TTA, install
the RAM module(s) in tool post 1 and/or tool post 2. Connect the
Series 16/18 to the P-G or PC via the RS-232C interface.

(3) Turn onthe power to the Series 16/18 while simultaneously pressing
the and keys on the MDI. Hold down the CAN and

PROG keys until the title, MACRO COMPILER/EXECUTOR
P-CODE LOADER is displayed.
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(4) On the Series 16/18-TTA, however, the following data transfer
selection screen is displayed instead of the above title.
Pressing address key M on the screen selects tool post 1 and pressing
address key S selects tool post 2.
Pressing numeric key 0 starts the Series 16/18-TTA and enables the
executor to execute the macros loaded in the RAM.

MACRO COMPILER/EXECUTOR P-CODE LOADER
(/0 PARAMETERS) (DATA TRANSFER)
I/O CHANNEL =0 (MAPPING — 1MB)
/O UNIT =0

BAUDRATE =11

STOP BIT =1

INPUT CODE =1

LOADING PATH 1 : YES (PUSH M KEY)
LOADING PATH 2 : YES (PUSH S KEY)
LOADING END : YES (PUSH 0 KEY)

For the Series 16/18—TTA onty

(5) On CNCs other than the Series 16/18-TTA, performing the operation
in step (3) displays the following screen. On the Series 16/18-TTA,
selecting a tool post displays the following screen and initializes the
RAM.

The following screen remains displayed while the RAM is being
initialized. If the RAM has low capacity, the screen in step (6) may
be displayed instead of the following screen.

The selected tool post, HEAD 1 or HEAD 2, is displayed on the
second line of the screen for the Series 16/18-TTA.

MACRO COMPILER/EXECUTOR P-CODE LOADER
> HEAD 1/HEAD 2

(/0 PARAMETERS) (DATA TRANSFER)

/0 CHANNEL =0 (MAPPING - 1MB)

1/0O UNIT =0

BAUDRATE =11

STOP BIT =1

INPUT CODE =1

OMM RAM MODULE INITIALIZE

Screen for the Series 16/18-TTA

(Thescreens shownin subsequent
steps are for the same CNC
series.)
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(6) When the RAM module has been initialized, the following loading
screen is displayed:

4 )

MACRO COMPILER/EXECUTOR P-CODE LOADER

(/0 PARAMETERS) (DATA TRANSFER)
I/O CHANNEL =0 (MAPPING — 1MB)
/O UNIT =0

BAUDRATE =11

STOP BIT =1

INPUT CODE =1

LOADING READY ?: YES (PUSH 1 KEY)

- J

(7) When the P-G or PC is ready for data transmission, press numeric
key 1. Then, the system waits for loading.
When this screen is displayed, execute a data transfer command on
the P-G or PC to start data transmission.

MACRO COMPILER/EXECUTOR P-CODE LOADER R
(/0 PARAMETERS) (DATA TRANSFER)
ADRO00000H:00
I/O CHANNEL =0 (MAPPING — 1MB)
/O UNIT =0
BAUDRATE =11
STOP BIT =1
INPUT CODE =1
o 4
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(8) When the Series 16/18—A receives data, the following data reception

state is displayed.

The transmitted data and its address are displayed.
Mapping is merely a term indicating how much RAM the created

P-CODE program and executor occupy.

A single asteriskx{ refers to 16K bytes when a 2MB RAM module
is installed and 8K bytes when a RAM module of 1MB or less is

installed.

® \When a RAM module of 1MB or less is installed

[+
BAUDRATE =11
STOP BIT =1
INPUT CODE =1
® \When a 2MB RAM module is installed
- 020
BAUDRATE =11 -
STOP BIT =1
INPUT CODE =1
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(9) When loading terminates normally, the following message is
displayed. Pressing numeric key 1 starts the Series 16/18—A and
enables the executor to execute the macros loaded in the RAM.

BAUDRATE =11 m
STOP BIT =1
INPUT CODE =1

LOADING END : TOTAL xXxXxxxxxxBYTES
PUSH 1 KEY : CNC START WITH executor

- J

When loading terminates normally for the Series 16/18-TTA, the
following message is displayed.

Pressing numeric key 1 returns to the screen in step (4). Select the
next tool post on the screen.

BAUDRATE =11 m
STOP BIT =1
INPUT CODE =1

LOADING END s TOTAL XxXxxxxxxBYTES
PUSH 1 KEY : RETURN TO HEAD SELECTION

- J
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(10) If an error occurs during loading, the following message is displayed.
To perform loading again, press the CAN key to retry from the
beginning, that is, initializing the RAM in step (5).

If an error such as a parameter setting error occurs in the Series
16/18—A, turn the power to the Series 16/18-A off then on again.

BAUDRATE =11
STOP BIT =1
INPUT CODE =1

(ERROR OCCURED)
ILLEGAL CHARACTER

LOADING RESTART ? : YES (PUSH CAN KEY)
:NO (TURN OFF POWER)

- J

(11) When an executor option or reader/punch control option is not
selected, the following message is displayed. In this case, loading
cannot be performed. Turn off the power.

~

MACRO COMPILER/EXECUTOR P-CODE LOADER
(/0 PARAMETERS) (DATA TRANSFER)

/0 CHANNEL =0 (MAPPING - 1MB)
/O UNIT =0

BAUDRATE =11

STOP BIT =1

INPUT CODE =1

executor OPTION NOTHING
1/0 OPTION NOTHING
1/0 OPTION (CH2) NOTHING

PLEASE TURN OFF POWER

- J

2.1.6.2
Notes

(1) Either channel 1 or 2 is used for 1/O for the Series 16 during loading.
Data cannot be loaded using other channels.

(2) Either ASCII or ISO code is used to transmit data. EIA codes cannot
be used.
The setting of parameter ASI (bit 3 of parameter 101, 111, or 121)
determines whether ASCII or ISO code is used to transmit data.

(3) The settings of RS-232C parameters described initems (1) and (2) are
displayed in the fields of 1/O parameters on the loading screen.
However, the parameters cannot be set on the screen.
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(4) Whether P-code data is transmitted together with the executor
depends on the operation of the macro compiler even when parameter
PCODE for loading by overwriting (bit 1 of parameter 8701) is 1.

(5) When data is transferred for the first time after the RAM module is
installed, set parameter PCODE (bit 1 of parameter 8701) to 0, so that
the P-code data is transferred together with the macro executor.

2.1.6.3 |

Parameters | 0020 | | selectionof an /0 device: /0 CHANNEL

Input setting enabled
Datatype : Bytes
Valid range :0to 3
Selects an I/O device to be used.

0 : The device for channel 1 is selected.
(I/0 device connected to JD5A of the main CPU board)

1 : The device for channel 1 is selected.
(I/0 device connected to JD5A of the main CPU board)

2 : The device for channel 1 is selected.
(I/0 device connected to JD5B of the main CPU board)

Either channel 1 or 2 can be used for I/O for the P-code loader.

No. #7 #6 #5 #4 #3 #2 #1 #0
lowor [ [ | [ [as] | [esee]

Data type: Bits
SB2 : The number of stop bits is:

0:1
1:2
ASI : The following code is used for the data to be input.
0: 1SO code
1: ASCII code

NOTE
The P-code loader cannot use EIA code.

No.
| 0102 | | Specification number of the I/O device (when /O CHANNEL = 0) |

Data type: Bytes
Specify the number of the 1/0 device when I/O CHANNEL =0 as follows:
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Table 1
Setting 1/0 device
0 RS-232C
1 FANUC CASSETTE ADAPTOR 1 (FANUC CASSETTE B1/B2)
2 FANUC CASSETTE ADAPTOR 3 (FANUC CASSETTE F1)
3 FANUC PROGRAM FILE MATE

FANUC FA CARD ADAPTOR
FANUC FLOOPY CASSETTE ADAPTOR
FANUC SYSTEM P MODEL H

Not used

Portable tape reader

6 FANUC PPR
FANUC SYSTEM P MODEL G
FANUC SYSTEM P MODEL H

Specify 0 to use the P-code loader.

No.
| 0103 | | Baudrate (When /0 CHANNEL =0 |

Data type: Bytes

Specify the baud rate for the 1/0O device when 1/O CHANNEL = 0
according to Table 2:

Table 2
Setting Baud rate Setting Baud rate Setting Baud rate
1 50 5 200 9 2400
2 100 6 300 10 4800
3 110 7 600 11 9600
4 150 8 1200 12 19200

Specify the same baud rate for the P-code loader as that for the PC or P-G.

No. #7 #6 #5 #4 #3 #2 #1 #0
Lom | | [ [ Jas] [ ]see]

Data type: Bits

This parameter must be set when I/O CHANNEL = 1. The meanings of
the bits correspond to those of the bits in parameter 101.

No.
| 0112 | | Specificationnumber of the I/O device (when /O CHANNEL = 1) |

Data type: Bytes

Specify the number of the I/O device when I/O CHANNEL = 1 according
to Table 1.

No.
| 013 | | Baudrate (when /0 CHANNEL = 1) |

Data type: Bytes

Specify the baud rate for the 1/0O device when 1/O CHANNEL = 1
according to Table 2.



2. MACRO COMPILER AND MACRO

EXECETOR PROGRAMMING B-61803E-1/08
No. #7 #6 #5 #4 #3 #2 #1 #0
| o121 | | | | | | ast | | | se2 |

Data type: Bits

This parameter must be set when I/O CHANNEL = 2. The meanings of
the bits correspond to those of the bits in parameter 101.

No.
| 0122 | | Numberofthe 110 device (when I/0 CHANNEL = 2) |

Data type: Bytes

Specify the number of the I/O device when I/O CHANNEL = 2 according
to Table 1.

No.
| 0123 | | Baud rate (when /0 CHANNEL = 2) |

Data type: Bytes

Specify the baud rate for the 1/0 device when 1/O CHANNEL = 2
according to Table 2.

No. #7 #6 #5 #4 #3 #2 #1 #0
(e J [ [ [ | | [eo] |

Data type: Bits
PLD In the P-code loader for the macro compiler or executor, the RAM

is:

0 : Cleared with OMM and rewritten.

1: Not cleared with OMM, but overwritten.
2.1.6.4
Alarms Message Explanation

EXECUTOR OPTION NOTHING | A macro executor option is not yet selected.

1/0 OPTION NOTHING

Reader/punch control 1 option is not yet selected.

1/0 OPTION (CH2) NOTHING

Reader/punch control 2 option is not yet selected.

ILLEGAL CHANNEL A channel other than channel 1 or 2 is selected.
ILLEGAL CHARACTER The transmitted data is not correct.
OVERRUN Overrun error

FRAMING ERROR

Framing error

DSR SIGNAL OFF

Communicationerror

PARITY ERROR

Data without parity was transmitted.

CHECK SUM ERROR

Checksum error
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2.2 The macro executor controls the execution of the P-CODE program
MACRO EXECUTOR created by the macro compiler.

CONTROLS The P-CODE program (execution macro) stored in the ROM can be called

and executed by specifying G, M, T or original code set by parameter
during compilation in the user program.

Custom macros can be created and executed in the user program,
independently of P-CODE program.
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EXECUTION MACRO

Only a registered P-CODE program cannot be executed. Itis called from
the user program by G, M, T code, or specified code by parameter setting,
and executed. In case of macro call, argument designation is possible, and
it is compared as a local variable at the P-CODE (execution macro) side.

Moreover, if aminus value is setto a parameter for macro call by G code,
modal call of P-CODE program can be done by corresponding G code.
Refer to 3.1.5 for details.

User program P—CODE program
(Program edit memory) (ROMregistration)
©0001; 09010; .
G92X0.0Y0.0; G code call HL=HO+HA:
G00X100.0Y20.0;
, | DOL:
G101<Argument M code call :
designation> | ENDZL;
T code call :
Special code call
M99
MO02; L
N B B
I . I
| Compile |
| Pparameter |
| o13[10d] |

S
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3.1 To call a P-CODE program from the user program, the codes shown in
CALL CODE AND Table 3.1 are used.
PROGRAM NO. Table 3.1 Codes for Calling P~CODE program
Proaram num- Common variables in
Codes for call Type of call 9 which a specified Parameters to be set
bers called .
code is stored
T Subprogramcall 9000 #149 Compile parameter TCAL(N0.9002#0)
Subprogramcall 9000-9003 None Compile parametersN0.9010-9012
i 9004 Compile parameter ACL1,ACL2
Specified code Subprogramcall #146 ,#147
9005 (N0.9002#1,#2)
Macro call, i .
G 9010-9019 None Compile parametersN0.9013-9022,
Modal call No0.9034
M Macro call 9020-9029 None Compile parametersN0.9023-9032
T Macro call 9008 #27 Compile parameter TMACC(N0.9005#7)
:\:/Iagir::)ge specifi- Sbprogram call 9009 #148 Compile parametersN0.9042,9043
Saiirgrr:)ge specifi- Macro call Parameter None Compile parametersN0.9045-9047
Compileparameter
Address for axis | Macro call gggg or9031to | 4oy AX*CL(N0.9005#0-#3 N0.90084#0-#3)
AXCLS (N0.9005#4)
NOTE

These codes cannot be used in combination. For example,
a macro call by a T code cannot be executed together with
a subprogram call by an M code.

Correspondence between codes that call macro programs or subprograms
and program numbers of called programs, and whether or not to call a
subprogram or a macro , are determined by compile parameters. Since
these parameters are registered to the ROM at compilation, be sure to
designate them at compilation. Exclusive codes that call subprograms
shall be set to CNC parameter (N0,6090,6091) in executing.

(1) The return sequence number definition for returning to the user’s
program
When operational control is returned to the user’s program from
the P-CODE program, control passes to the sequence number of the
user’s program defined by address P.

User’s program P—CODE program
00001,

G100X123Y456; —> 09010;
G00X789; #100=#24+#25;
N100G00Y999; <——— M99P100;

MO02;




3. EXECUTION MACRO PROGRAMMING B—61803E-1/08

(2) Difference between Subprogram Call (T, M) and Macro Call (G, M)

(a) Argument designation can be made in macro call. In subprogram call,
however, argument designation is not possible without T code, special
code and call code.

(b) In subprogram call, after execution of another command than T-
or M-code, it will branch to a subprogram. In macro call,
however, it will branch off without doing anything.

(c) In subprogram call, single block stop is made when another
command than T- or M-code is commanded. In macro call,
however, no stop is made.

3.1.1 The P-CODE program 09000 registered to the ROM can be called by a

Calling Subprogram T code.

09000 by T code The commanded T code is stored as an argument in the common variable
#149.

All the local variables will become <Vacant>.
N G X Y _ Tc<itttt>;

3.1.2
Calling subprograms By commanding M codes which is designated by compilation parameter,
09001-9003 by M code the programs 09001, 09002, 09003" registered to the ROM can be called
for subprograms. All the local variables are <Blank>.
N G X Y _ M<mm>;
3.1.3 By setting character codes (decimal notation of ASCII codes) to the

parameters (No. 6090, 6091) of CNC, the P-CODE program (09004,
09005) corresponding to the address can be called as a subprogram. The
defined integer will be stored as a parameter to the macro variable (#146,
#147). The actual use of this function is decided by specifying the
appropiate compilation parameter (No. 9002#1, 9002#2, ACL1, ACL2).

Example) Compiler parameter (No. 9002#1, ACL=1)
When parameter No. 6090 = 66 at execution

Calling a Subprogram
Using Specified Codes

User’s program P—CODE program
00001;

00001;

: 09004;(#145=100.)
G00X123Y456B100;

MO02;

Definable addresses for 16-TB/16-TA/GCA, 18-TB/18-TA/GCA,
20-TA, 21-TB: A,B,D,F, H, I, J,K,M,Q,R, S, T

Definable addresses for 16-MB/16-MA/GSA, 18-MB/18-MA/GSA,
20-FA, 21-MB: A,B,F, H, LK, M, Q,R,S, T
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3.14
Calling Macros
09010-9019 by G Code

By commanding G codes which is designated by compilation parameter
(No. 9013 to 9022), the macro programs "09010-09019” registered to
the ROM can be called.

Local variables without argument designation are <Vacant>.

N_ G<gg>< Argument designation>;

3.1.5
Modal Call Using G Code

A modal call can be used to call a macro when using G code.

When calling a G code is specified with a compilation parameter,
continuous-state calling can be specified using a negative number.

Continuous-state calling is canceled with G167 or the G code specified
by compilation parameter 9034.

During continuous-state calling, the values of address of each block for
the user program are all arguments.

Example) When compilation parameter 9013 = -100

User’s program P—CODE program

00001,

G100X123Y456; L > 09010

X78927678; L > foreach block the difined addressis
: — 1> called as a parameter of “09010”
: L > and executed.

G167;

(Modal call cancelled orcode
set to compile parameter
No0.9034.)

M02;

Multiple modal calls is not permitted.

3.1.6

Calling Macros
09020-9029 by M
Code

By commanding M codes which is designated by compilation parameter
(No. 9023 to 9032). the programs 09020 - 09029” registered to the
ROM can be called.

Local variables without argument designation will become <Vacant> .

N_ M<mm>< Argument designation>;
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3.1.7
Calling a Macro Using a
T Code

By setting compile parameter TMACC(N0.9005#7) to 1, program of
N0.9008 registered to ROM can be called macros by specifying a T code
in a user program.

All addresses specified in this block are used as arguments except that the
T code is transferred to #27, values for address P and L are transferred to
#16 and #12, respectively. Also G codes are transferred to variables #28
to #32 for each group.

Be sure that addresses shall be those availabe for CNC and the significant
digits are those specified by the CNC.

Variable Data to be transferred
#1-#26 Address data for each variable
#27 T code
#28 G code
#29 G code
#30 G code
#31 G code
#32 G code
NOTE

G codes are assigned to variables #28 to #32 in ascending
order, starting with the lowest G code group number. When
a G code of G code group 01 exists, G80 may be generated
and assigned to #28 to #32.

Example) G91G28X123.45678T5678:
#24=123.456
#27=5678.0
#28=28.0
#29=91.0
Other variables = < vacant >

3.1.8
M Code Subprogram Call
with Range Specified

ROM-resident program 09009 can be called as a subprogram by using
compilation parameters No. 9042 and No. 9043.

Specify the following codes in compilation parameters No. 9042 and No.
9043:

No. 9042 = M code indicating the lower limit
No. 9043 = M code indicating the upper limit

Examples are given below:
No. 9042 = 100
No. 9043 = 110

If the above codes are specified in the parameters upon compilation,
specifying an M code within the range from M100 to M110 calls
ROM-resident program 09009 as a subprogram.
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3.1.9
Calling Macros with a G
Code by Specifying the
Range

The code specified by compilation parameters 9045 to 9047 can be used
to call the programs registered in ROM.

Specifying call arguments is the same as calling macros with G code
(3.1.4).

Specify the following for parameters 9045 to 9047:
Parameter 9045 : G code to start calling
Parameter 9046 : Number of P-CODE programs
Parameter 9047 : Number of the program to be called first

For example, suppose programs are compiled with 200 specified for

parameter 9045, 100 specified for parameter 9046, and 1000 specified for
parameter 9047. When G200 to G299 are specified, 100 programs from
01000 to 01099 compiled on the ROM can be called.

NOTE

1 Specifying call arguments is the same as calling macros with the
G code specified by compilation parameters 9013 to 9022.

2 Continuous-state calling cannot be specified.

3 When the G code specified with compilation parameters 9013 to
9022 is specified, the specified parameters 9013 to 9022 are
effective.

Parameter 9013 = 250

Parameter 9045 = 200

Parameter 9046 = 100

Parameter 9047 = 1000
When G250 is issued with the settings above, program 09010 is
called.

3.1.10

Function for Calling
Macros with an Axis
Address

Axis address commands enable calling macros.

When AX1CL to AC8CL of compilation parameter 9005#0 to #3,
9008#0 to #3 are set to 1, the programs registered to ROM can be called
by the axis address command.

The program number to be called is selected by compile parameter

AXCLS (No. 9005#4) as follows:

AXCLS 1 :The program number to be called depends on a specified
axis:
Program 09031 is called when 1st axis is specified.
Program 09032 is called when 2nd axis is specified.

Program 09038 is called when 8th axis is specified.
0: Always program 09009 is called irrespective of specified

axes.
In this case, all the addresses in the block specified axis address are passed
for use as arguments. However, the specified axis address is passed to
variable 27. Addresses P and L are passed to variable 16 and 12,
respectively, for use as arguments. Up to five G codes in each G code
group are passed to variables 28 to 32 starting from the group with the
lowest number. When a G code of G code group 01 exists, G80 may be
generated and assigned to #28 to #32.
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When G code system A is used in the lathe system (T/TT), whether the
axis addresses are called with an absolute or incremental command are
informed to variable 33.

Variable No. Address
#1to #26 Usual argument address
#27 Specified axis address (1st to 8th)
#28 Specified G code
#29 Specified G code
#30 Specified G code
#31 Specified G code
#32 Specified G code
#33 Vacant for absolute address
1.0 for incremental address

If the following are specified when a 4th-axis address is B, for example:
G91G28B1.234567X123.4567;

The settings are passed to variables as follows:
123.456 to variable #24
1.234 to variable #27
28.0 to variable #28
91.0 to variable #29
Other variables: Null

The addresses transferred as arguments specified in a block used to call
a macro make changes modal information of the CNC when calling the
macro. In the above example, the CNC model of absolute/incremental
command changes to G91 (incremental command) when a macro is
called.

In the lathe system, for G code system A, and when a 2nd-axis address is
Z (absolute) or W (incremental), the settings are passed to variables as
follows:

Variable #27 = 100.0, variable #33 = <null> for Z100.;
Variable #27 = 100.0, variable #33 = 1.0 for W100.;

NOTE
The addresses those can be used and the range of the
values specified to those addresses are the same as those
allowed to each CNC model concerned.
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3.2
ARGUMENT
DESIGNATION

Argument designation is possible when calling a call. It can be referred
to as a local variable at the P-CODE program side. Argument
specification | and argument specification Il are possible.

For arguments designation, negative symbol and decimal point can be
used irrespective of the address.

Table 3.2(a) Argument specification | at P-CODE program call

Address of argument Local variable Address of argument Local variable
specification | No. specification | No.
A #1 N (NOTE) #14
B #2 P (NOTE) #16
Cc #3 Q #17
| #4 R #18
J #5 S #19
K #6 T #20
D #7 U #21
E #8 \% #22
F #9 w #23
G (NOTE) #10 X #24
H #11 Y #25
L (NOTE) #12 Z #26
M #13
NOTE
It is available when compilation parameter bit5 of N0.9008
is 1.

Table 3.2(b) Argument specification 1l at P-CODE program call

Address of argument Local variable Address of argument Local variable
specification 1l No. specification 1l No.
A #1 K1 #6
B #2
C #3 110 #31
11 #4 J10 #32
J1 #5 K10 #33




3. EXECUTION MACRO

PROGRAMMING B—61803E-1/08

3.3
LIMITATION FOR
EXECUTION MACRO

Source program of execution macro should be programmed in the same
way as for custom macro. But, there are some limits for execution.
(1) Macro call

Macro call from an execution macro is executed with "G65” as the
custom macro . In the execution macro , since it is a macro program
itself to be called from the user program with G (M, T) code or
specified code, it is impossible to use acGDE call, etc. from
execution macro.

G65 P (Program No.) L (Number of repetition) <Argument
specification> ;

(2) Argument specification
Argument specification is the same asthstom macro.
(3) Variable

Expression, argument, etc. of variables are the same as those of the
custom macro.

CAUTION
Common variables referred by a P-CODE program and
Common variables referred by user program are completely
different.
Refer to "5.3 Common variable”.

(a) P—CODE variable (#10000 - )

Any number of 100 unit of P-CODE exclusive variables starting
from #10000 can be used.

Since it can be used from execution, it is considered as extension
of common variable #500.

However, execution macro cannot refer to P-CODE variable in
arrangement type.

For details, refer to "5.4 P-CODE exclusive variable”.

(4) Operation command
Operation commands can be used as with the custom macro.
(5) Control command
Both divergence and repetition commands can be used .
IF <Conditional expression> GOTO n;
WHILE <Conditional expression> DO m;
END m;(m=1,2,3)
(6) Modal call from execution macro
Modal call cannot be made.
(7) Macro and subprogram multiplexity in execution macro

Separately from the user program multiplexity, 4-stack nesting of
macro program, and 4-stack nesting of subprogram are possible on
the execution macro.

(8) Cautions

(a) Separate registration of a program cannot be made. Max. 400
programs can be registered to the ROM.

(b) In one program, limit the sequence number used for branch
destination (GOTO) to 200. In one program, the same sequence
No. cannot be designated for others.
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(c) One block can accept designation of only one sequence number.
Except the program No. "0” and the optional block skip "/”,
designate a sequence No. at the block head.

(d) In T series multiple repetitive canned cycle cannot be executed
in the P-CODE program. In case a program including a multiple
repetitive canned cycle is registered and executed, the function
cannot be guaranteed.

(e) In T series programming through direct drawing dimensions
programming cannot be made in the P-CODE program.
In case a program made through direct drawing dimension
input is registered and executed the function cannot be
guaranteed.
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CONVERSATIONAL MACRO FUNCTION AND
4 AUXILIARY MACRO FUNCTION
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4.1

CONVERSATIONAL

MACRO

The conversational macro function executes a program compiled by the
macro compiler independently of the normal NC part program. This
function basically is not affected by operation modes of NC
Accordingly, it works concurrently with the NC part program under
execution independently even during the memory operation.

CAUTION

The execution of the conversational macro function is
processed at a lower level than that of the CNC operation
internally. Therefore, the execution of the conversational
macro function will not affect the processing speed of the
CNC operation, but the processing speed of the
conversational macro function may become slow while the
CNC operation is ON.

—— Partprogram storage memory

ROM

M code call
T code call ___ P—-CODE
G code call

Main program

Execution macro program

Special code call

Memoryoperation
execution level executor

Memoryoperation execution level (higherlevel)

CRT/MDI —_—

CUSTOM screen Conversationmacro

Conversationmacro and auxiliary macro execution level (lower level)

execution level executor

Compiling

Parameter9039

Initial setting on power on

— P-CODE
Control variable Programnumber specification Conversation macro
#8500 program
Programnumbermodification
Auxiliary macro execution
level executor
Execution (always) — P—CODE
Compiling Program number specification Auxiliary macro program
Parameter9039

Fig.4.1 Conversational macro function conceptional diagram
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The conversational macro function is executed only when the
conversational screen is selected with the functio .

The conversational macro function executes its macro program whose
program No. is the value of the conversational macro execution control
variable #8500. The value of the conversational macro execution control
variable #8500 is to be set with the parameter No. 9038 at compiling. The
conversational macro function will not be executed when there is not a
conversational macro program compiled whose program No. is the value
of the conversational ma ro execution control variable #8500.

The conversational macro program, as well as NC part program, consists
of macro sentences and NC sentences (specific G code commands).

The conversational macro program can describe all the macro statements
used for the custom macro. And all the system variables and common
variables which can be referred to in the P-CODE program can be read and
written. But the conversational macro program has no local variables
except for #1 to #99. They are used to refer an array type P-CODE
variables #10000 's. Also, P-CODE variables are prepared for the
conversational macro control.

It is impossible to execute the NC part program statement with the NC
statement of the conversational macro program. They will be ignored
though commnded. It is impossible to use any codes except the screen
display codes and the execution control codes described in the following
sections. And be sure that the NC statement of the conversational macro
program have the addresses whose meanings and usage are different from
those of the NC part program statement.

The CUSTOM screen started by the conversational macro program is
under the same control as the other screens (POS screen, etc.). Therefore,
finishing of the CUSTOM screen is necessary for changing over from one
screen to another. Decide the timing to finish when executing M99 of the
main program. Be careful about the condition of the conversational
macro program, because if itis of a bad program example as shown below,
it will be impossible to change the screen to another and HANG-UP
STATE will be held. When another function key is pressed mistake, press

again.
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Bad example Good example
01234; 01234;
NO
NO
Key input ? Key input ?
YES YES
Key input process Keyinputprocess
M99 ; M99

Program the conversational program so that it will be a cyclic like the
PMC ladder program. That is, execute M99 without fail and it will return
to the head of the main program or to the sequence No. specified with
M99Pp.

Thus, avoid the programming that the divergence destination by GOTO
will reverse direction.

NOTE
To select a conversational macro screen, press function key

CUSTOM|

To change the screen from the conversational macro screen
to another screen such as current position screen or
program screen, press the correspondence function key

such as and .

If the Series 20 is your NC, press both right most and left
most soft keys at the same time and the screen changes
from the conversational macro screen to the current position
display screen.
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4.2 The auxiliary macro is always executed regardless of the selection screen
AUXILIARY MACRO while the conversational macro function is executed only when the

FUNCTION conversational macro screen is selected in the fun.

The auxiliary macro function executes the auxiliary macro program with
the program number set by parameter 9030 on compiling.

If parameter 9039 is equal to O or the auxiliary macro with a set program
number has not been compiled, no auxiliary macro function is executed.

Major differences between the conversation macro and auxiliary macro
functions are as in the following:

1) Auxiliary macro function is always executed regardless of the screen
being displayed.

2) No screen display control code can be used in the auxiliary macro
function. G202, G240, G242, G243, G01, G02, G0O3

3) No variables for controlling and cursor can be used in the auxiliary
macro function.
#8501-#8509

4) The conversational macro function can control the program number
executed by conversational macro execution control variable #8500.
On the other hand, the auxiliary macro function always executes the
program of the program number set by parameter 9039 on compiling.

NOTE

1 Switching to another screen is disabled while an auxiliary
macro is controlling the reader/punch interface.

2 Alarger auxiliary macro (requiring a longer time to execute)
causes screen drawing to become slower.

The conversation macro function and auxiliary macro function are
executed at the same execution level (lower level).
The execution processing is as shown in the following when both the
conversation macro function and auxiliary macro function are
specified.

1) CUSTOM screen selected

The auxiliary macro execution and conversation macro executed are
repeated in this order.

2) Screen other than CUSTOM screen
A compilation parameter makes it possible to display CUSTOM
screen at power on.
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4.3
EXECUTION
CONTROL CODE

The following control codes are prepared for execution control.
M98 : Subprogram call
M99 : Subprogram end

(1) Subprogram call (M98)
M98 Pp ;

A macro subprogram specified by address P is called. Frequency of
calling the macro subprogram shall be up to quadruple.

(2) Subprogram end (M99)
M99 Pp ;

When command is done in the c lled subprogram, the calling program will
be restored. When the address P is specified, the block of the sequence
No. specified at P of the calling program will be restored.

Command M99 without fail at the end of the main program. The
command of M99 in the main program is explained below.

When M99 is commanded in the main program, execution of the
conversational macro function is finished once.

Once execution of the conversational macro function is started, the screen
will not change over to another though the function key is depressed until
execution of the conversational macro function ends at M99.
Accordingly, it is necessary to command M99 at the end of the main
program.

When the function key is depressed during the execution of the
conversational macro program, both character display and graphic
display will be erased after the conversational macro program ends, and

a corresponding screen will take place. When the functior@/ is

depressed again, the execution of the conversational macro program will
be started according to the value of the conversational macro execution
control variable #8500. At this time, the program will be executed from
the beginning regardless of the command of the address P in block of
M99.

When M99 is executed, the value of the conversational macro execution
control variable #8500 will be checked. When the value of #8500 is
rewritten, both character display and graphic display will be erased and
the control will be transferred to a new conversational macro program.
If not, neither the character display nor the graphic display will be erased,
and execution of the same conversational macro program will be
repeated. In this case, when the address P is commanded, execution will
be started at the block of the sequence No. specified at P.

Once M99 is executed, the graphic display will not be output on th screen
until the graphic screen is erased next. Consequently, when the same
conversational macro program is still executed, the second and the
following graphic displays will not be output on the screen When you
want to redisplay the graphic display in 1 conversational macro program,
command the graphic screen to be erased once.
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4.4 Three screens are available for execution of the conversational macro.
CONVERSATIONAL These screens are selected by pressing the function key CUSTOM. The

three screens correspond with those for the FANUC Series 0 as follows;

MACRO EXECUTION

CONTROL VARIABLE Screen for Series Screen for Series OConversational macro

#8500, #8550, #8551 16/18/20 execution control variable
CUSTOM screen 1 AUX #8500
CUSTOM screen 2 MENU #8550
CUSTOM screen 3 MACRO #8551

When the function ke is pressed, a conversational macro whose

program number is specified by a value of the conversational macro
execution control variale is executed.

Compile parameters (N0.9038,N0.9040,N0.9041) set values of the

conversational macro execution control variable effected at power on.

When the value of the conversational macro execution control variable is
re-written, another conversational macro is controlled. When the value is
re-written, characters and graphics are erased after completion of M99 of
the currently executed conversational macro program(main) and the new
conversational macro is controlled.

If the value of the conversational macro execution control variable is not
re-written, the same conversational macros are repeatedly executed. In
this case, no characters and graphics are erased.
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4.5
NOTES

The conversational macro and auxiliary macro must be programmed so
that M99 of the main program is executed.

The conversational macro, auxiliary macro and standard CNC display
(POS screen, etc.) are executed on the same level. If awaitis programmed
in any macro not having M99, the following occurs:

e |f the wait is executed by the conversational macro, the auxiliary
macro is not executed.

e [f the wait is executed by the auxiliary macro, the conversational
macro is not executed. The CNC display (POS screen, etc.) is not
updated.

When common variables are used by an auxiliary macro (or
conversational macro) and execution macro, the same variable must not
be written to as a flag. An execution macro has higher priority than an
auxiliary macro (or conversational macro). So, while an auxiliary macro
(conversational macro) is writing to a variable, an execution macro may
interrupt and write to that variable.

In such a case, once writing to the variable by the execution macro ends,
the remaining write processing by the auxiliary macro (or conversational
macro) is completed. So, the value written by the execution macro may
be overwritten by the auxiliary macro (or conversational macro).

Example: Bit 0 of the #100 value is used as an execution macro flag, while
bit 1 of #100 is used as an auxiliary macro flag

To set bit 0 to ON: #100 = 100 OR 1
To set bit 1 to ON: #100 = 100 OR 2

Execution macro Auxiliarymacro

#100=#1000R 1 #100=#100 OR 2

Auxiliary macro 4,_ _\—
Execution macro —,—\—

The value of #100, read at the start of auxiliary macro processing, is
written to #100 after auxiliary macro processing ends. So, a value written
by execution macro processing may be lost.
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MACRO VARIABLES
Variable No. User program Conversational Auxiliary macro Executable mac-
macro ro
Localvariable #1 to #33 (#99) U] A U]
(NOTE 1)
Commonvariable #100 and up U] U]
#500 and up (Commonvariable)
P-CODE variable #10000and up A U]
Extended P-CODE | #20000and up (Commonvariable)
variable
Controlvariable #8500 and up A U] A A
(NOTE 2)
U : Usable A : Partially usable : Unusable
NOTE
1 To be used when the P-CODE variables of array type are
referenced.
2 The variables for controlling screen display and key input cannot
be used.
5.2 The local variables can be used for executable macros.
LOCAL VARIABLES These local variables are different from those used for the user programs.

(#1 TO #33 OR FOR
REFERENCING THE

P—CODE

VARIABLES OF

ARRAY TYPE, #1TO

#99)

5.3
COMMON

VARIABLES (#100 TO

#149 AND #500 TO

#531)

The local variables can be used for auxiliary and conversational macros
to reference the P-CODE variables of array type.

The common variables can be used for conversational macros, auxiliary
macros, and executable macros.

The common variables are common to the conversational, auxiliary, and
executable macros.

However, they are different from those used for the user programs.



5. MACRO VARIABLES

PROGRAMMING B—61803E-1/08

5.4
P—CODE VARIABLES
#10000—

It is possible to use optional quantity of the P-CODE variables starting
with #10000 on 100-pc. basis.

A 100 times as many as the numerical value preset on the compiling
parameter No. 9037 will be the usable quantity of P-CODE variables.
When the value on the parameter No. 9037 is 0, P-CODE exclusive
variables are not usable.

The upper limit of the P-CODE variables is as follows.

10000 + (Value of Compiling Parameter No. 9037) 100-1

The lower limit of the P-CODE variables is 10000. For example, the
P-CODE variables can be used as follows:

#10000 to #10099 when the value of parameter No. 9037 is 1
#10000 to #10199 when the value of Parameter No. 9037 is 2

NOTE
1 For P-CODE variables, about 1.63 meter of part program
memory is consumed per 100 pieces of variables when part
program storage is 20 to 80m. The more P—CODE are
used, the more part program memory decreases. The
maximum no. of the usable P-CODE variables depends on
the capacity of the part program memory.
Part program storage memory 10 m:
Parameter on compiling No. 9037 = 6
Part program storage memory 20 m:
Parameter on compiling No. 9037 = 12
Part program storage memory 40 m:
Parameter on compiling No. 9037 = 25
Part program storage memory 80 m:
Parameter on compiling No. 9037 = 51
Part program storage memory 160 m - 1280 m:
Parameter on compiling No. 9037 = 60
A In Series 16-B/18-B, part program storage memory is not
used. (Parameter no. 9037 needs to be set).
When compilation parameter no. 9007#7 EXT=1, the no.
of P-CODE variables is the above value-1.
For the 21-TB, approximately 1.63 meters of tape is
required to store each 100 P-CODE variables, even
when the tape length is 160 meters.
For the 21-MB, whether part program memory is used
varies with the CNC system software series.
- DDAL series : Part program memory is not used.
- D201 series : Part program memory is used.
2 The P—-CODE variables still maintain their values after the
power is turned off.
3 Before executing the conversational macro with the
complied ROM module loaded, erase all the programs in the
part program storage memory once.

>

>

(Turn on the power while pushing key with the setting
(PWE =1).)

With this operation all the conversational macro functions
will be initialized to be "blank”.

Array type variables for P—-CODE in conversational macro
#10000 — can be refered to in 2 to 3 dimentional array type.
(See 6.12 (1))

— 44 —
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5.5

VARIABLES OF
EXPANDED P—-CODE
(#20000 - ....)

The variables of the expanded P-CODE which start from #20000 can be
used for the optional number, if the capacity of tape memory is 160m to
1280m. This variable can be selected for numbers with floating decimal
points, the same as the usual common variable or for numbers with the
integer type by parameter (parameter No. 9002#3 EVF) specification.

Parameter No. 9002#3
EVF= 0: floating decimal point type
EVF= 1: the integer type

N times the number set paramater N0.9044 is the number of the usuable
variables for the P-CODE the same as the exclusive variables for the
P-CODE (#10000 ---). The P-CODE variables cannnot be used, if
parameter No. 9044 is 0.

The number of nis 12 with the floating decimal point type, and is 30 with
the integer type.

EVF=0: in the case of the floating decimal point type
#20000 to #20011 if parameter No. 9044 equals 1
#20000 to #20023 if parameter No. 9044 equals 2

EVF=1: in the case of the integer type

#20000 to #20029 if parameter N0.9044 equals 1
#20000 to #20059 if parameter N0.9044 equals 2

In the case of the integer type, one of -32768 to 32767 can be set. Digits
under the decimal point are rounded off when a value is substituted to the
left side of the substitution statement.

Furthermore, this variables is evaluated after converted into the
floatingdecimal point type, if this varables occurs in expression.

About a 0.21 meter of part program memory is used per set (number of
parameter No. 9044) of the variables of the expanded P-CODE.

The part program memory being used is displayed on the program library
screen. The maximum number of P-CODE variables depends on the
capacity of the part program memory.

Part program memory 160m: Parameter No. 9044=819

Part program memory 320m: Parameter No. 9044=1638

Part program memory 640m (EVF=0): Parameter No. 9044=3276
Part program memory 640m (EVF=1): Parameter No. 9044=2184
Part program memory 1280m (EVF=0): Parameter No. 9044=5461
Part program memory 1280m (EVF=1): Parameter No. 9044=2184

NOTE
For Series 21, expanded P-CODE (#2000 -) cannot be
used.
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5.6
DISPLAYING
VARIABLES

The variables used for P-CODE programs, such as local variables,
common variables, P-CODE variables, and extended P-CODE variables,

can be displayed by pressing the function several times.

The values of these variables can be specified using the MDI keys.

P-CODE VARIABLE \
No. DATA No. DATA
0 123.45678 0 123.45678
1 123.45678 1 123.45678
2 123.45678 2 123.45678
3 123.45678 3 123.45678
4 123.45678 4 123.45678
5 123.45678 5 123.45678
6 123.45678 6 123.45678
7 123.45678 7 123.45678
8 123.45678 8 123.45678
9 123.45678 9 123.45678
NUM.
\_ [ 1 1l 1l ] [NO-SEL] )

The desired screen can be selected using page keys, cursor key, and
[NO-SEL] key.

Pressing th@ page key returns the current screen to the previous

screen. Pressing t page key displays the next screen.

A desired variable can be displayed with the numeric key and [NO-SEL]
key.

The desired value can be entered for the variable at the cursor position
using the numeric keys and t key. However, no values can be
entered in local variables or write-inhibited system variables.

NOTE

1 The setting of NDP, bit 1 in parameter 9000, for the executor
depends on whether variables to be used for P-CODE programs
are displayed. To display the variables, set bit 1 of parameter 9000
to 1.

2 The specified values of the variables are displayed when the
screen is displayed. In other words, if the values of the variables
are changed while the screen is displayed, the changed values are
not displayed.

3 To change the screen from the P-CODE VARIABLE screen to
another screen such as current position screen or conversational
macro screen, press the correspondence function key such as

If the 20-FA or 20-TA is your NC, press both right most and left
most soft keys at the same time and the screen changes from the
P-CODE screen to the current position display screen.
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Table 6 (a) Functions (1/2)
No. Function Outline Cor_1versa— Auxiliary Execut-
tional able
6.1 | Screendisplay function Controls the display of the conversational
1 Screen display control macro screen. U]
2 Function screen control U] U]
3 Masking conversational macro screen U]
status display
4 Shift for adjusting the graphic screen 0
(NOTE 1) (NOTE 1)
6.2 | Addressfunction Reads data at PMC addresses. U] U] U]
6.3 | Writing at PMC addresses Writes data at PMC addresses. U] U] U]
(NOTE 2)
6.4 | Reader/punchinterface control Controls the RS-232C interface.
6.5 | Reading and writing an NC program Reads NC programs from and writes them U] U]
onto the CNC tape.
6.6 | Continuous input with the cursor and page | Continuously inputs data with the cursor U]
keys and page keys.
6.7 | Masking the display of O and N numbers | Clears the display of O and N humbers on U]
the CUSTOM screen.
6.8 | Readingand presettingthe cuttingtimeand | Reads and presets the cutting time and the U] U]
cutting distance cutting distance.
6.9 | Readingand presetting the relative coordi- | Reads and presets the relative coordi- U] U]
nates nates.
6.10 | Key/datainput control Reads the states of MDI keys and the val- U]
ues of entered data.
6.11 | Cursor control Displays the cursor at any position on the U] U]
conversationalmacro display screen.
6.12 | Processing of P-CODE variables of array | References P-CODE variables of two- or U] U]
type three-dimensionalarray type.
6.13 | Torque limit control Specifies the override values of the torque U] U] U]
limits for each servo axis.
6.14 | Reading A/D converter data Reads A/D converter data. U] U]
(NOTE 3) (NOTE 3)
6.15 | Key-inline function Specifies a desired display position and U]
color of the key-in line for conversational
macros.
6.16 | Readingthe status indicating editing inthe | Readsthe statusindicatingwhetherediting U] U]
background is currently performed in the background.
6.17 | Reading the number of registered pro- | Reads the number of the programs regis- U] U]
grams tered in CNC program memory.
6.18 | Reading the unused capacity of CNC pro- | Reads the capacity of unused areas in U] U]
grammemory CNC program memory.
6.19 | Reading the remaining travel distance Reads the remaining travel distances for U] U]
each servo axis.
U : Usable A : Partially usable : Unusable

47
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Table 6 (a) Functions (2/2)

No. Function Outline Cor_1versa— Auxiliary Execut-

tional able

6.20 | Useofoffsetmemoryandextendedsystem | Reference data in offset memory and the U] U] U]

variables in the workpiece coordinate sys- | values of extended system variables in the (NOTE 3) (NOTE 3) (NOTE 3)
tem workpiece coordinate system using macro
variables from 100000 to 199999.
6.21 | PMC axis control Controls the PMC control axes. U] U]
(NOTE 4) (NOTE 4)

6.22 | Interlock along each axis Applies interlocks along each axis and U] U]
reads the travel axis and the direction of (NOTE5) (NOTE5)
movementalong the axis when the skip sig-
nal goes high.

6.23 | Separation of P-CODE program UI/lUO Separates the system variables for macro U] U] U]
DI/DO into the signals for user programs
and those for P-CODE programs.

6.24 | Referencingthe commonvariablesforcus- | Reads the common variables for the user U] U] U]

tom macros program from and writes them to the P-
CODE program.
6.25 | Displaying the conversational macro | Displays the conversational macro screen U]
screen when power is turned on in the emergency stop state of the CNC or
in the external reset state.
6.26 | Masking of screen switching with the CUS- | Inhibits the conversational macro program U]
TOM key from being executed again from the begin-
ning whenthe CUSTOM key is pressed on
the conversational macro screen.

6.27 | Searching for a P-CODE workpiece num- | Directly executes the P-CODE program U]

ber registeredinan executable macro variable.

6.28 | Functionfor calling a user program with an | Calls a user program from the P-CODE U]

executable macro programs for executable macros.

6.29 | Arithmeticfunction Logarithmicfunction, Exponential function U] U] U]
Arc sine function and Arc cosine function (NOTE 6)
can be used.

6.30 | MDI key image read function by conversa- | MDI key image that reflects MDI key status U]

tional macro (pressed/orreleased) can be read from the
conversationalmacro.

6.31 | Windowfunction Various CNC systeminformation canbere- U] U]
ferred to through window.

6.32 | Specialcharacterregisterationand display | Maximum 40 special characters can be U]

function registeredand displayed. (NOTE 7)

6.33 | Execution macro call mask function An execution macro call can be masked by U] U] U]
usingan executor parameter or macro vari-
able.

U : Usable A : Partially usable : Unusable

OOk~ WN

\]

NOTE
1 Sincethe Series 21 do not support the graphic display feature, they
cannot use the drawing, painting, or other functions based on the

graphic coordinate system.

This function can be used only for Series 16-B.

This function can not be used for Series 20 and for Series 21.

This function can not be used for Series 20-TA.

This function can not be used for Series 20.
To use the arithmetic function in the execution macro, custom

macro B option must be combined in the CNC.

This function can be used only for Series 20.
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PROGRAMMING

EXECUTOR

Table 6 (b) Functions of the Macro Executor and the Associated G Codes and Macro Variables (1/2)

. Associated G Associated macro vari- Conversa- o Executa-
No. Function . Auxiliary
code able tional ble
6.1 | Screendisplay function GO01, G02, G03, G202, | #8509 U] A
G204, G206, G240, (NOTE1) | (NOTE1)
G242, G243, G244,
G249
6.2 | Addressfunction I I U] U] U]
6.3 | Writing at PMC addresses G310 U]
(NOTE 2)
6.4 | Reader/punch interface con- | G330, G331, G335, | #8539 U] U]
trol G336, G337, G338,
G339
6.5 | Readingand writing ofan NC | G320, G321, G325, | #8520,#8521, #8522, #8523, U] U]
program G326, G327, G328, | #8529
G329
6.6 | Continuousinputwith the cur- [m #8501 U]
sor and page keys
6.7 | Masking the display of O and [ [ U]
N numbers
6.8 | Reading and presetting the [ #8553, #8554 U] U]
cutting time and cutting dis-
tance
6.9 | Reading and presetting the [ #8998, #8999 U] U]
relative coordinates
6.10 | Key/datainput control [m #8501, #8502, #8503, #8504, U]
#8552
6.11 | Cursor control [m #8505, #8506, #8507
6.12 | Processing of P-CODE vari- | G315 #8511, #8512, #8513, #8514,
ables of array type #8515, #8516, #8517, #8519
6.13 | Torque limit control [ #8621, #8622, #8623,#8624 U] U] U]
6.14 | Readingof A/D converterdata [ #8631,#8632, #8633, #8634 U] U]
(NOTE 3) (NOTE 3)
6.15 | Key-inline function [m #8561, #8562, #8563, #8564, U]
#8565
6.16 | Reading the status indicating [ #8526 U] U]
editingin the background
6.17 | Reading the number of regis- [ #8527 U] U]
tered programs
6.18 | Reading the unused capacity [ #8528 U] U]
of CNC program memory
6.19 | Reading the remaining travel [ #5181t0 #5188 U] U]
distance
6.20 | Use of offset memory and ex- [ #100000and up U] U] U]
tended system variables in (NOTE 3) (NOTE 3)
theworkpiece coordinate sys-
tem
6.21 | PMC axis control G340, G341, G344, | #8602,#8700 U] U]
G345, G346, G348, | #8710to #8713, #8715, (NOTE 4) (NOTE 4)
G349 #8720to #8723, #8725
#8730to #8733, #8735
#87401to #8743, #8745
U : Usable A : Partially usable : Unusable
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Table 6 (b) Functions of the Macro Executor and the Associated G Codes and Macro Variables (2/2)

. Associated G Associated macro vari- Conversa- o Executa-
No. Function . Auxiliary
code able tional ble
6.22 | Interlock along each axis [ #8600, #8601 U] U]
(NOTE 5) (NOTE 5)
6.23 | Separation of P-CODE pro- [ [ U] U] U]
gram UI/UO
6.24 | Referencing the common [ #99000 U] U] U]
variables for custom macros
6.25 | Displayingthe conversational [m [m U]
macro screen when power is
turned on
6.26 | Masking screen switching [m [m U]
with the CUSTOM key
6.27 | Searching for a P-CODE [ [ U]
workpiece number
6.28 | Functionfor calling a userpro- [m [m U]
gramwith an executable mac-
ro
6.29 | Arithmeticfunction I I U] U] U]
(NOTE 6)
6.30 | MDI key image read function [m #8549 U]
by conversational macro
6.31 | Windowfunction I #8998,#8999 U] U]
6.32 | Special character registera- [m [m U]
tion and display function (NOTE 7)
6.33 | Execution macro call mask I #8690,#8691 U] U] U]
function
U : Usable A : Partially usable : Unusable
NOTE

OOk, WN

\]

1 Sincethe Series 21 do not support the graphic display feature, they
cannot use the drawing, painting, or other functions based on the
graphic coordinate system.
This function can be used only for Series 16-B.
This function can not be used for Series 20 and for Series 21.
This function can not be used for Series 20-TA.
This function can not be used for Series 20.

To use the arithmetic function in the execution macro, custom
macro B option must be combined in the CNC.
This function can be used only for Series 20.
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PROGRAMMING EXECUTOR

6.1
SCREEN DISPLAY
FUNCTION

In this section, the terms twelve—soft—key type and seven—soft—key type
represent the following display units:

Twelve—soft—key type: Those display units with twelve (10 + 2) soft
keys (such as the 14” CRT, 10" LCD, 9.5”
LCD, and 10.4” LCD units)

Seven—soft—key type:  Those display units with seven (5 + 2) soft keys
(such as the 9” CRT, 8.4” LCD, 9” PDP, and
7.2" LCD units)

6.1.1
Coordinates System
of Screen

The coordinates system used for character display and cursor display in
the conversational macro program is called the character coordinates
system.

The coordinate system used for graphic display in the conversational
macro program is called the graphic coordinate system.

(1) Display unit with seven soft keys

The graphic coordinate system can be selected from the standard
mode and the high resolution mode. Select one of these by the
parameter HRGR (N0.9003#2) in compiling. Select high-resolution
mode for Series 16 and Series 18.

As for the character coordinates system, the horizontal direction is X
coordinate and the vertical direction is Y coordinate. Specify the X
coordinates from 0 to 39 from left to right and the Y coordinates from
0 to 15 from top to bottom. Any command of display exceeding the
above range will be ignored. 1 unit is 1 character.

Since the 13th is used for the input section and the 14th is used for the
state display section, they cannot be specified. Furthermore, the soft
key frame section cannot be specified either.

1 2 3
0123456789012345678901234567890123456789

o [ N\
1
2
3
4
5
6
7
8
9
10
11
12
13
14

15 N [ 10 0 R 0 ] )

0123456789012345678901234567890123456789

1 2 3

Fig.6.1.1(a) Character Coordinate System (In Case of Seven Soft Keys)

The coordinates system used for graphic display in the conversational
macro function is called the graphic coordinates system.
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As for the graphic coordinates system, too, the horizontal direction is the
X coordinate and the vertical direction is the Y coordinate. Specify the
X coordinates from -160 to 159(-320 to 319) from left to right and the Y
coordinates from -112 to 112(-200 to 199) from bottom to top.(Value in
parenthesis is for high resolution mode.) Any command of display
outreaching the above range will be ignored. 1 unitis 1 dot.

The center of the screen will be (X, Y) = (0, 0).

AY
Screen Valuei esisisforhidh
+112(199) auelr?paren esisisforhig
resolutionmode.
X
0.0 >
160 +159
(=320) (319)
—112(-200)

Fig.6.1.1(b) Graphic Coordinate System

(a) Standard mode

Use the same coordinate system as that of the series 0 standard
seven soft keys.

Center of screen
(X coordinates, Y coordinates) = (0, 0)
Left and right of screen
(X coordinates) = (—160 — 159)
Top and bottom of screen
(Y coordinates) = (112 — 112)
(b) High resolution mode
Use the high resolution coordinate system.
Center of screen
(X coordinates, Y coordinates) = (0, 0)
Left and right of screen
(X coordinates) = (—320 — 319)
Top and bottom of screen
(Y coordinates) = (—200 — 199)

Graphic display macro prepared in the series 0 standard seven soft keys
can almost be used unchanged in standard mode. The high resolution
graphic mode allows highly accurate display that was not possible in
standard mode.

(2) Display unit with twelve soft keys
(a) Character coordinates line, graphic coordinates line

Character coodinate system instructs in the range of 0-79 for the left and
righ directions (X coodinates), and 0-24 for the up and down directions
(Y coordinates). The 20th line is used for input and the 21st line is used
by the system for status display and can not be satisfied. The space for
the software key also cannot be satisfied.
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1 6 7
0123456789012} 678901234567890123456789
o [ )
1
2
3
4
5
6
7
8
19
20
21
22
23
24
0123456789012 to 678901234567890123456789
1 6 7

Fig.6.1.1(c) Character Coordinate System (twelve soft keys)

Instruct the following graphic coordinates of the graphic coordinates
system.

Center of screen

(X coordinates, Y coordinates) = (0, 0)
Left and right of screen

(X coordinates) = (—320 — 319)
Up and down of screen

(Y coordinates) = (—200 — 199)

6.1.2
Screen Display Control
Code

Itis possible to make the screen freely by commanding the contents of the
screen display with the conversational macro program. The following
control codes are prepared for the screen display.
1. G243 Character display
G202 Screen erase
G240 Color specification
G244 Graphic line specification
G242 Setting of graph start point
GO01 Straight line graph
G02  Circular graph (Clockwise)
8. G03 Circular graph (Counterclockwise)

G202, G242 and G244 are the one-shot G codes. All the other G codes
are the modal G codes and they are considered as belonging to the same
G code group.

N o g s wDd

Also the following are the modal addresses.
X : X coordinate of the character coordinates system,
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X coordinate of the graphic coordinates system

Y : Y coordinate of the character coordinates system, Y coordinate of
the graphic coordinates system

I : X coordinate at the center of the circular graph of the graphic
coordinates system

J : Y coordinate at the center of the circular graphic of the graphic
coordinates system

A : Character size (Character display)
B : Flash specification (Character display)
F : Format of numeric display (Character display)
Z : Zero supress specification of numeric display (Character display)
Q : Circular graph (Graphic display), PC address write data
NOTE

Since the Series 21 do not support the graphic display
feature, they cannot use G01, G02, G03, G242, or G244.
Only character deletion is possible when using G202
(screen deletion).

(1) Character display (G243)
G243 Xx Yy Aa Bb Cc (c..) (*hhhh..*) Kk Ff.e Zz Dd Pp ;
There are 2 ways of commanding the character string to display.

a) Command to display a character string by enclosing it with
parentheses:
G243 (FANUC 16-SERIES) ; "FANUC 16-SERIES” will be
displayed.
Those which you can command by enclosing with parentheses are the
alphabet, numbers, minus marks, and decimal points only.

b) Commandto display a character string by bounding with ”(*” and
"*)" by internal codes:

G243 (*46 41 4E 55 43*) ; "FANUC” will be displayed.
G243 (*4E 43 4175 4356*) ; "NC system” will be displayed.

Command with hexadecimal number. Divide the internal codes with
blanks. Take a space for 2 characters aside for hiragana and kanji. The
coordinates will be renewed when a character string is displayed.

For the character string, it is possible to specify up to maximum total 255
characters in 1 block. Count hiragana and kanji as 2 characters
respectively.

Also, it is possible to command the character code to display directly at
the address @y decimal number. The commandable codes are 32 - 95
(20 - 5F with hexadecimal number) or 160 - 223 (A0 - DF with
hexadecimal number).

C40-5 +« cp1 - =

Command the display positions of the character strings at the addresses
X and Y with the character coordinates.
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Command character size at the address A
Al = Normal size

A2 = Full size
A3 = Triple size (3 2 size)
A4 =2 2size

The following characters and symbols can be displayed at full size:

Alphabetic characters, numeric characters, kana characters, blanks,
the plus sign (+), minus sign (=), period ( . ), equal sign (=), comma
(,), asterisk ¢ ), slash (/), paretheses ( () ), square brackets ([]),
inequality signs ( < and >), and the sharp (#)
The triple size is 3 times as wide as and 2 times as long as the normal size.
The characters which can be displayed with the triple size characters are
the alphabet, numbers, minus marks, decimal points and blanks. No other
characters can be displayed with the triple size.

A 2-by-2 character is two times taller and two times wider than a standard
character. Fifteen types of 2-by-2 characters can be displayed: numbers
(0 to 9), plus sign, minus sign, decimal point, asterisk, and slash. Note,
however, that the Greek charaapes displayed for a slash.

NOTE
Only the Series 20 allows 2-by-2 character display. With the
Series 16/18/21, 2-by-2 characters cannot be displayed; A4
cannot be specified.

1. Standard character
G243 Xx Yy Al (8)

8

2. Full-size character
G243 Xx Yy A2 (8)

383

3. Triple-size character (3-by-2 character)
G243 Xx Yy A3 (8)

4. 2-by-2 character
G243 Xx Yy A4 (8)
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Bink control is commanded by the address B

BO = Does not blonk.

B1 = Blinks slowly. (Energized for about 1/2 sec. and deenergized
for about 1/4 sec..)

B2 = Blinks quickly. (Energized for about 1/4 sec. and deenergized
for about 1/8 sec..)

NOTE
When a blink is specified, the display is energized or
deenergized according to the timer condition when the
display is commanded. Therefore, when the display is not
repeated, it will be kept energized or deenergized.

Command the number of blanks at the addresghe blanks as many as
commanded at K will be displayed. When the blanks are displayed, the
coordinates will be renewed.

Command the format to display the numeric values at the address F
Command the number of display figures on the left of the point and the
number of figures under the point on the right of the point.

Command at the addressvhiether you do "leading zero suppress” or not
when displaying the numeric values.

Z=0 .. leading zero suppress will take place.
=1 .. leading zero suppress will not take place.
The mark will not be displayed when Z is 0.

Command the numeric values to display at_the address D

Command the sequence No. that the character string is cataloged at the
address P The character displayed will be the character string in one
block of the sequence No. commanded with P in the program set at the
character string registered program control variable #8509. The variable
for controlling character-string registration programs (#8509) is defined
as the number of the first program in the character-string registration
program group. Use the five digits for address P to select the desired
character-string registration program in the group.

G243 Xxx Yyy Ponnnn;

0 : A number from O to 8 to select a program in the
character-string registration program group

nnnn : Sequence number 0001 to 9999
Example 1) #8509 = 1000 ;

G243 P10; [ Displays the character string with sequence
number N10 in program 01000

G243 P80010 {1 Displays the character string with sequence
number N10 in program O1008.

Up to nine character-string registration programs can be selected as
desired in the above way.
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09000; 08000;
#8509=8000; N10(1JK);
X0YO0;
G243(ABC)P20; N20(XYZ);

In this case, one block of the sequence No. 20 in the program No. 8000
will be executed.

In the above example, "ABCXYZ" will be executed.

And address P executes the specified block after the process of the
corresponding block is finished. Consequently, "ABCXYZ” will be
displayed though command is done as follows with the above example.

G243 P20 (ABC) ;
Nothing but the character string will be described at the block specified
by P.

When #8509 is 0, the block of the sequence No. specified in the current
program will be executed.

NOTE
Process sequence of modal address
Program is processed by block in the normal NC program,
but it is processed in sequence of address command in the
conversation macro program.
(Example)
1 F83;
G243 F5.1 D#100 ;
2 F8.3;
G243 D#100 F5.1 ;
In1 #100 is displayed with F5.1, but in 2 it is displayed with
F8.3.

(2) Screen erase (G202)
G202 XxYyliJjPp;
X= Start point of X coordinate in character coordinate
Y = Start point of Y coordinate in character coordinate

I = Number of characters to be erased from the start point
(X coordinate) for partial erasing.

J = Number of characters to be erased from the start point
(Y coordinate) for partial erasing.

P =1 ... Erasing graphic screen
= 2 ... Erasing character screen
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= 3 ... Erasing graphic and character screens

Also to make partial erasing, all X, Y, | and J addresses must be specified.
If any address is omitted, all the screen is erased.

(3) Displayed color specification (G240)
G240 Pp L;

Colors of segments and character strings specified by conversational
program can be designated.

P =0 .. Black
=1 .. Red=-1 Red (highlights)
= 2 .. Green=-2 Green (highlights)
= 3 .. Yellow =-3 Yellow (highlights)
=4 .. Blue =-4 Blue (highlights)
=5 .. Purple =-5 Purple (highlights)
= 6 .. Blueish green =—6 Bluish green(highlights)
=7 .. White=-=7 White (highlights)
L=0 .. not blink
=1 .. blink

If no designation is made, a segment and a character string are white
without blink.

(4) Graphic line specification (G244)

G244 Pp;

P=0.. Full line
=1 .. Broken line
=2 .. 1-dot line
=3 .. 2-dot line
=4 .. Erase

The graphic line is full line at power ON.
(5) Setting of graph start point (G242)
G242 Xx Yy ;

Command the display start point with the absolute coordinates at the
addresses X and Y.

Next display will start at this point.
(6) Straight line graph (G01)
GO1 XX Yy ;

Command the coordinate of the end of the straight line with the absolute
coordinate at the addresses X and Y.

A straight line will be made with the line commanded with G244 from the
current position to the commanded coordinate. The coordinates will be
renewed.

(7) Circular display (G02, G03)
G02 Xx Yy li Jj Qq ;
GO3 Xx Yy i JjQq ;
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GO02 display the arc clockwise and G03 counter-clockwise.

Command the end of the arc with the absolute coordinate at the adresses
X andY.

<

Q=1

)

\ 4

Q=4
Q=2

.

[No. ofquadrants]

Command the center coordinate of the arc with the absolute coordinate
at the address | and J.

Command the number of quadrant (O - 4) of the arc at the address Q. The
arc will be graphed with the line commanded with G244 from the current
position to the coordinate of the commanded end.

The coordinate will be renewed.

6.1.3 The graphic function for conversational macros enables painting the
Graphic Painting specified field.
Function

NOTE
The graphic painting function cannot be used for Series 21.

(1) Description

The field to be painted is drawn using a solid line with the graphic
function. Then the paint command is used together with control code
G206 to specify any pointinside the field and the boundary color. The
field is filled with the color which is used as standard when G206 is
issued.

G206PpXxYy;
Painting boundary color (P)
p = 0: Same as the fill color
Red
Green
Yellow
Blue

T T T T
n
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p =5: Purple
p = 6: Blue-green
p =7: White
p = 8: Specified two or more colors other than black

Arbitrary point inside the field to be painted (X, Y)

NOTE
The field to be painted must have a closed boundary.

Corrent Incorrent

NOTE
To use the painting command on the high-resolution 9”
monochrome CRT, set HRGC of compilation parameter
9004 to 1 to make the CRT enter the intensity modulation
mode.

(2) Examples
(&) When p = 8 is specified
The innermost field is painted.

G240P1;
G244P0; Blue
G242X0Y0;
G01X100;
;(1)00 Red Blue
YO;

G240P4;
G242X50Y50;
G01X150;

Y150;

X50;

Y50;
G206P8X110Y110;

(b) When the same color is specified for the fill and the boundary
(p=0)
A line with another color in the field to be painted is painted.
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G240P1;
G244P0;
G242X0Y0;
G01X100;
Y100;

XO0;

YO;

G240P4;
G242X50Y50;
G01X150;
Y150;

X50;

Y50;
G206P0X110Y110;

Blue

Red

Blue

6.1.4

Graphic Cursor Function

(Command Format)

G249 Pp Xxxx_ Yvvy;

p: Control
=0: Di

code
splay on (lit)

Graphic cursor can be displayed in the conversational macro.

=1 : Display on (Blinks at low speed)
=2 : Display on (Blinks at high speed)
=3 : Display df

XXXIyyy

(Graphic coordinate)

(Whendisplay df is specified, this specification

. Graphic cursor display position

is ignored. It can be omitted).

6.1.5

Rectangular Display

Function

(1) Function

In a conversational macro, a rectangular figure can be displayed.

In rectangular displa a rectangle in which addresses X &ndland
J become diagonal positions is displayed.

(Xx,Yy)

(1,9

Addresses X an¥, | and J are any position that can create a rectangle.
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(1i,3j) (Xx,Yy)

(Xx,Yy)

(1,9

(Command format)
G204 X_Y_1_J_[P]
X: X coordinate of the start of a rectangle
Y: Y coordinate of the start of a rectangle
| : X coordinate of the end of a rectangle
J : Y coordinate of the end of a rectangle
P : Painting control=1 : Painting in rectangle (red)
. Painting in rectangle (green)
. Painting in rectangle (yellow)
. Painting in rectangle (blue)
: Painting in rectangle (purple)
. Painting in rectangle
(bluish green)
: Painting in rectangle (white)

Command in parentheses can be omitted.

The color of boundary of a rectangle is of specified by G240P_ and
painted color in rectangle is of specified by address P.

~ oUW

When address P is omitted, only boundary of a rectangle is displayed.

After the painted color is specified by P, the color remains the following
movement. That is, the color specified by P changes the P value of
G240P_.

Type of line of rectangle is of a type specified by the line type specification
command (G244P_).

(2) Example

G244 P1,
G240 P1,;
G204 X-200 Y150 10 Ji0;

-320 0 319

199

I
I
| }< —————— Boundary
: | lineis red.
I

-200
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G244 PO;
G240 PZ;
G204 X50 Y50 1-200 J150 P1;

-320 0 319

199 | ______ __ _ Paintingis

{— — Boundary
lineis
green.

-200

(High resolution mode)

NOTE

Be sure to specify full line when you specify painting.
Painting is started from the point determined to be the
midpoint between addresses X and | and that between
addresses Y and J.

In painting, a boundary line can be displayed in any color
other than black. Painting is executed only when specified
on a black ground.

6.1.6

Intensity Modulation
Mode Display of 9”
Monochrome CRT

For 9” monochrome CRT, the conversational macro screen can be
displayed in intensity modulation mode using a compile parameter (No.
9004+#4, 9008#7).

Color specification code (G240) specifies intensity. During the
monochrome mode, the color specification code is ignored.

G240 Pp L1,
P = 7 (Brightest ) to 1 (Darkest), O (Black)
L = Reverse specification



6. FUNCTIONS OF THE MACRO
EXECUTOR

PROGRAMMING B—61803E-1/08

6.1.7

Displaying Seven Soft
Keys Data on the Twelve
Soft Keys Type

Data for a twelve soft keys can be displayed on the user-1 screen for a
conversational macro screen on the twelve soft keys by setting US19W
of compilation parameter (bit 5 of parameter 9006). (This screen is
equivalent to the AUX screen in Series 0.)

The whole of user screens 2 and 3 can be used as macro screens while they
are displayed. (The absolute coordinates are always displayed on the
position screen.)

US19W = 1: Displays seven soft keys data on the twelve soft keys
type

<<USER1 screen when seven soft keys data is displayed>>

4 )

Position screen

Macro screen

- J

NOTE
Upper left corner of the macro screen is X=40 and Y=7.

<<USER?2 and USERS3 screens>>

4 )

Macro screen
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6.1.8
Function Screen Control
Function

Writing a desired value in parameter 8510 enables displaying any
function screen. Reading the value of parameter 8510 enables checking
which function screen is currently displayed.

The following table shows the correspondence between function screens
and the values of parameter 8510.

Function screen for a small kevboard Value of pa- Function screen for a standard/FAPT Value of pa-
y rameter 8510 keyboard rameter 8510
0 ] 0
POs | : Currentvalue display screen pos | : Current value display screen
proc| : Program display screen proc| : Program display screen
orrser| @ Offset/setting screen orrser| @ Offset/setting screen
svstem| : Parameter/diagnosis and suchlike svstem| : Parameter/diagnosis and suchlike
4 4
vessace| 1 Alarm/message screen vessace| 1 Alarm/message screen
cusoml . Graphic/user screen crapH[ @ Graphic screen
6 6
custom [ 1 User screen custom [ 1 User screen
) 7
FAPT| : FAPT screen (FAPT key)

6.1.9

Function for Masking the
Status Display on the
Conventional Macro
Screen

The mode and status display can be masked on the user-1, -2, and -3
screens for displaying the conversational macro screen by specifying
compilation parameter STDM (bit 2 of parameter 9006).

The 14th line on the seven soft keys and 21st line on the twelve soft keys
can therefore be controlled with conventional macros.

6.1.10

Shift Function for
Adjusting the Graphic
Screen

The graphic coordinate system can be shifted in units of dots on the
conversational macro screen by specifying compilation parameters 9048
and 9049.

Compilation parameter 9048:
Shift value along the X-axis in the graphic coordinate system on the
conversational macro screen

Compilation parameter 9049:
Shift value along the Y-axis in the graphic coordinate system on the
conversational macro screen

65 —
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6.2
ADDRESS
FUNCTIONS

The address functions are the functions to return the address of PMC or
the contents of the parameter as the function values. However, as the
address functions cannot be written, it is impossible to describe them on
the left side of an operation. Control code G310 is prepared for PMC
address writing.

The format of the address functions is as follows.

<Address><Address No.> or <Address><Address No.>.<Bit position>
(parameter cannot be used) or<Address><Address No.>.<Axis No.>

Address P indicates the parameter and the other addresses indicate PMC
addresses.

P100 returns the contents of the parameter No. 100 as function values
respectively.

Since the bit position cannot be specified for parameters, if it is required,
take the bit data using AND instruction.

Also, G100.1 returns the contents of the bit 1 of PMC address G100 ,and
G105 returns the contents of PMC address G105 as function values
respectively.

Itis possible to describe <Address No.> and <Bit position>or<Axis No.>
with variables or

# [<Expression>] or [<Expression>], instead of numbering them with
numerical values directly.

For example, it is possible to describe as follows.
P#100
P#100.#101
G# [#100+1]
G [#100+1] .[[#100-1)/2]

The usable addresses are "P” for parameter and X, Y, F, G, R, D,T,C, K
and A of PMC addresses.

Format conforms to that used for ladder diagram.

Refer to the operator’s manual for the detail of parameters and to the PMC
programming manual for details of the PMC addresses.

NOTE
Refer to the section titled "PMC Address Write Control Code
(G310)” for writing data to the PMC addresses R,D,C, and
K.




B-61803E-1/08

6. FUNCTIONS OF THE MACRO
PROGRAMMING EXECUTOR

6.3

READING AND
WRITING A PMC
ADDRESS

(1)

)

PMC address write control

Data of one, two, or four bytes can be written when address L is
specified with control code G310.

G310 Dd Qq Lx;
G310 Rr Qq Lx;
G310 Cr Qq Lx;
G310 Kr Qq Lx;

These commands write the data indicated by address Q at the PMC
address indicated by address D, R, C, or K, a number of bytes at a time
as indicated by address L. The data cannot be specified in bits.

The write data indicated by address Q is rounded as follows: Decimal
places of 0.5 and over are counted as a whole number and the rest are
discarded. Then the data is expressed in binary form and written.
When the data is a negative value, itis handled and converted as two’s
complement.

When the following is specified, the data is written in the PMC data
area (D300 to D303) as shown in the table below:

#100 = -500.0;

G310 D300 Q#100 L4;
Bit 7 6 5 4 3 2 1 0
D300 0 0 0 0 1 1 0 0
D301 1 1 1 1 1 1 1 0
D302 1 1 1 1 1 1 1 1
D303 1 1 1 1 1 1 1 1

In two’s complement, the decimal number -500 becomes FFFFFEOCH in
hexadecimal.)

When the specified data contains more bytes than that indicated by
address L, only the data of the length specified by address L is written.
This will not cause an error. (If L1 is specified in the example above,
the identical data is written only in D300.)

PMC address read control

When a variable is indicated by address P with control code G310, the
PMC data can be read. Address L indicates that the data of one, two,
or four bytes is read at a time.

G310 Dd Pp Lx;
G310 Rr Pp Lx;
G310 Cr Pp Lx;
G310 Kr Pp Lx;

These commands read the data which starts from the PMC address
indicated by address D, R, C, K or A and whose length is indicated
in bytes by address L into the variable indicated by address P. The
read data is handled as binary data consisting of the specified number
of bytes, converted, and assigned to the variable.

If G310 D400 P101 L2; is specified when the PMC data area (D400
to D401) has the data shown below, —500.0 is input in #101.

Bit 7 6 5 4 3 2 1 0
D400 0 0 0 0 1 1 0 0
D401 1 1 1 1 1 1 1 0
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The address function can read data the specified number of bytes at
a time. However, the following must be noted: As the address
function handles and converts the read data as a signed value (in two’s
complement), the read data may be changed.

If the following is specified with the example shown above, —2.0 and
254.0 are read into #102 and #103 respectively.

G310 D401 P102 L1,
#103 = D401,

NOTE

1 When address Q is specified, write control is executed. When
address P is specified, read control is executed. If both addresses
Q and P are specified, write control is executed.

2 Addresses otherthan D, R, C, K (X, Y, G, F...) cannot be specified.

3 With address L, 1, 2, or 4 can be specified. If another value is
specified, or if address L is omitted, the data is written or read the
specified number of bytes at a time.

4 For details of the PMC address, refer to the PMC programming
manual.
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6.4

READER PUNCHER
INTERFACE
CONTROL BY
CONVERSATIONAL
MACRO

6.4.1
Outline

The conversation macro function allows the reader/puncher interface to
be controlled.

The control is performed by combining the following four control codes.

When this function is used, always set the expansion function validity
(No. 9002.7, EXT1) to 1 in the parameter on compiling.

G330- reader puncher interface open

G331 - reader puncher interface close

G335- 1 byte read

G336 Data transmit

G337 - input of macro variable

G338 - output of macro variable
Select either channel 1 or channel 2 as a circuit to be used by specification
on opening.
Channels 1 and 2 cannot be controlled simultaneously.

In addition, when the normal I/O function is commanded on the channel
which is being used in this function, operation is not proper if the channel,
where the input of NC program is being executed by the 1/O function, is
opened.

Select one control method out of the three methods shown in the
following by specification on opening a circuit.

(1) User macro control

The reader puncher interface is opened in the bidirectional mode and
no output control of control codes (DC1 to DC4) can be carried out
by the macro executor.

Use the macro executor when creating your own protocol.

When overflow of the reception buffer is detected, send the
transmission stop/restart message to the target device by switching
ON/OFF the control signal "RS".

(2) Read control (DC1/DC3 automatic control)

The "DC1” code is automatically sent on opening, thus requesting
the target device to transmit data.

The "DC3” code is transmitted on closing.

In addition, when overflow of the reception buffer is detected, the

output of "DC3” and "DC1” is automatically controlled.

No control of data transmission (G336) can be performed when the
reader/puncher interface circuit is opened in the read control mode.
(End code = 8)

(3) Transmission control (DC2/DC4 automatic control)

The "DC2” code is automatically on opening, thus requesting the
target device to transmit data.

The "DC4” code is transmitted on closing.

The interruption and restart processing of transmission by the target
device using the "DC3" and "DC1” are also automatically carried out.
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No control of 1 byte reading (G335) can be carried out when the
reader/puncher interface circuit is opened in the transmission control
mode (End code = 8). There is an end code to check to see if the
commanded control code has been properly executed or not.
Check the end code after executing G330 to G338.

#8539 : End code (only for reading)
However, the circuit closing processing always ends normally.

6.4.2
Function Details

(1)

Circuit open (G330)
G330 Pp Bb Ss Cc;

The reader puncher interface of the specified channel is opened
according to the control method and control conditions to enable it to
be used.

Select the channel and control method used by the specification of
address "P”.

1: Channel 1 User macro control
2: Channel 2 User macro control
11 : Channel 1 Reading control (DC1/DC3 automatic control)
12 : Channel 2 Reading control (DC1/DC3 automatic control)

21 : Channel 1 Transmission control
(DC2/DC4 automatic control)

22 : Channel 2 Transmission control
(DC2/DC4 automatic control)

NOTE

In case of 21-TB, only channel 1 is used.

Specify the baud rate by the specification of address "B”.
1: 50b/s 2 : 100b/s 3 : 110b/s
4 : 150b/s 5 : 200b/s 6 : 300b/s
7 : 600b/s 8 : 1200b/s 9 : 2400b/s
10 : 4800b/s 11 : 9600b/s
Specify the stop bit and parity by the specification of address "S”.
1 : 1 stop bit, No parity
2 : 2 stop bits, No parity
11 : 1 stop bit, Odd parity
12 : 2 stop bits, Odd parity
21 : 1 stop bit, Even parity
22 : 2 stop bits, Even parity

Specify the output code on transmitting data by the specification of
address "C".

1 : Output code (ASCII)
2 : Output code (ISO)
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)

3)

Example) Device and transmission control of channel 2
(DC2/DC4 automatic control)

Baud rate = 4800 b/s, Stop bit =2, Even parity, ISO code output
G330 P22 B10 S22 C2 ;
IF [#8539 NE 0] GOTO 900 ;
Open processing end
N90O0 error processing :
Circuit closing (G331)
G331,
The circuit, which is currently open, is closed.
There is no end code for the circuit closing processing.
It always ends normally.
1 byte reading (G335)
G335 Pp; p : Reading variable number

Data 1 byte received through circuit is read into the variable area
specified.

The received data is stored in the reception buffer (128 bytes)
temporarily and is read one byte at a time by this control code.

When there is no reception data, end code 255 is sent.

If the reception buffer is nearly overflowing due to delay of reading
processing for the reception data, either of the following processing
is carried out according to the opening specification of control
method.

(@) In the case of user macro control

When overflow of the reception buffer is detected, the
transmission stop is requested to the target by the turning OFF of
control signal "RS”.

Then, when there is an empty reception buffer area by reading,
the signal (RS) is turned ON, thus requesting the target device
to continue transmission.

(b) In the case of reading control (DC1/DC3 automatic control)

When overflow of the reception buffer is detected, the "DC3”
code is output automatically, thus requesting the target device to
stop transmission.

Then, when there is an empty reception buffer area by reading,
the DC1” code is output, thus requesting the target device to
continue transmission.

(c) Inthe case of transmission control (DC2/DC4 automatic control)

When the circuit is opened in the transmission control mode, no
control of 1 byte reading is carried out (end code = 8).

Example)
N100 G335 P100;

IF [#8539 EQ 255] GOTO100;
IF [#8539 NE 0] GOTO900;
Reading processing ended
(#100: Received data)

N90O error processing
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(4) Data transmission (G336)
G336 transmission data;
The following commands of transmission data are available:

(c...) - String command 1
(xhh.x) - String command 2

Ff - Data format command
Zz - Zero suppress command
Dd - Data command

Pp - Block number command
Kk - Null code command

Cc - 1-character command

See screen display control code G243 (character display) for string
commands 1 and 2 and address F, Z, D, P, and K commands since
they are similar.

The commanded string is converted into either ASCII or ISO code
and is transmitted by the specification on opening.

However, the code output by address K is not the space but the null
code (no punching).

In the one-character command by address C, no code conversion
processing is carried out.

Use it when the code is output other than the control code (DC1 -
DC4) or ASCII/ISO code.

Example)

G336 C18 K20 (FANUC) K20 C20;
IF [#8539 NE 0] GOTO900;
Transmission processing ended
N90O0 error processing;

The following data is transmitted in the circuit by this command:

C18 - DC2 (12hex)
K20 - Null code 20 (Feed)
(FANUC) - "FANUC” (ASCII/ISO)
K20 — Null code 20 (Feed)
C20 - DC4 (14hex)

When the circuit is opened in the reading control mode, no control of
data transmission is carried out (End code = 8).

6.4.3 Macro variable data input and output can be conducted simply by an
Inputting and Outputting instruction via reader puncher interface. Instruct the control with the

. following G code.
Macro Variables g
G337 - Mmacro variable data input

G338 - macro variable data output

An end code #8539 is provided to check that input and output processing
runs correctly or not. Check the end code #8539 after running G337,
G338.

#8539 I end code (read only)
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(1) Macro Variable Data Input (G337)

G337 Pp;
p : the head variable number which mounts the macro variable
(omissible)

A macro variable data, which is input from reader puncher interface
that opened with the read control mode, is read and set it to the
correspondenting variable.

The tape format of macro variable data is as follows;

LF N_P LF | P LF | %

Variable
number

Startto input Variable data

Leader part
Tape end

Information before "LF” which appears on the tape at first is all
disregarded.

The tape to the end ("TEOR”) from the first "LF” is analyzed as
significant information.

A section which is spaced with "LF” and "LF” into significant
information segments called a block, and one block shows one macro
variable data.

Address "N” can be omitted. In this case, the variable number is
interpreted to be (the variable number of the preceding block) +1. If
"N” is omitted at the head block, the variable number is assumed to
be the one specified by address "P” with instruction G337. Therefore,
atape without "N” is made out, and arbitrary variables are read by the
instruction of "337” " Pp”.

Address "P” on the tape indicates the value of the variable and cannot
be omitted. "LF” is specified after "P” for value zero (#0) without
specifying the value.

LF| N_P |LF

"LSK” or "EDIT” goes on and off under the right of the screen if the
data is being read. If the data is being read, the screen cannot be
changed.

NOTE

1
2

3

G337 is a one shot G code.

Address "O” data and every "CR”, space, "DEL” code is
disregarded within the significant information section.

Only ISO or ASCII code can be used for input code.

TV, TH check does not run.
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Outputting Macro Variable Values(G338)
G338 Pp Qq Ff Zz ;

A specified macro variable is changed into a prescribed tape format
and output from reader puncher interface which opened with the
transmit control mode.

Output code is selected between ISO and ASCII code by the open
command.

p : Specify the head of output macro variable
g : Specidy the number of output macro variable data

f : Specify the output format of macro variable data
(modal value when omitted)

z : Specify the zero-suppress of macro variable data
(modal value when omitted)

For output tape format, same as the input format, the head variable
number address "N” and variable values with address "P” at the head
block, then variable values are continuously output with P in the
following blocks and finally, the tape end ("EOR”) code is output.

"CR” code of every block can be output by the compile parameter
PTCR(N0.9003#6) . Use this code to make carriage return of a
printer, etc.

PTCR=0: "CR” is not output after "LF”, when outputting macro
variable values.

% | LF | N10000P1234 | LF | P5678 | LF | %

PTCR=1: "CR” is output twice after "LF”, when outputting macro
variable values.

% | LF| CR| CR| N10000P1234 | LF | CR| CR| P1234 | LF | CR| CR| %

Control of the feed part does not act at output. Conduct with
"G336Kk” data transmission to feed with a paper tape puncher, etc.

"EDIT” goes on and off at the lower right of the screen if a data is
outputting. Screen cannot change if data is outputting.

NOTE

1
2
3

G338 is a one-shot G code.

Only 1ISO code or ASCII code can be used for output.

An end code is communicated by 115 when an invalid data is
specified to a variable number, and the outputting stops.
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6.4.4 The conversational macro can input and output a macro variable via the
Extending the Function reader/punch interface. This function can be extended so that two or more
for Inputting and variable groups can be output at a time and the output data can be read into

) another variable.
Outputting a Macro
Variable (1) Outputting macro variables

By adding address R to G338 described in (2) of Section 6.4.3, the
tape format of the variable data to be output can be controlled.

(Command format)
G338 Pp Qq Ff Zz Rr;
RO : Standard format (Same as when R is not specified)
R1 : Variable numbers are not output.
R10 : Atthe end of the tape, % (EOR) is not output.

R11 : Variable numbers are not output. At the end of the tape,
% (EOR) is not output.

R20 : At the beginning of the tape, % (EOR) is not output.

R21 : Variable numbers are not output. Atthe beginning of the
tape, % (EOR) is not output.

R30 : At the beginning and end of the tape, % (EOR) is not
output.

R31 : Variable numbers are not output. At the beginning and
end of the tape, % (EOR) is not output.

(&) When variable numbers are not output, the function for inputting
a macro variable (G337) can read the output variable data into a
variable indicated by address P.

(b) When % (EOR) is not output at the beginning and/or end of a tape,
two or more variable groups can be output to form a single tape

format.

(Example)
G330 PpBb ... ;
G338 P10000 Q10 F8.3 ZAt the beginning, % (EOR)
R11{] is output. Then the data of
IF[#8539NE0]GOTO999; #10000 to #10009 is output

without variable numbers.
At the end, % (EOR) is not

output.
G338 P11000 Q20 F8.3 ZHAtthe beginning and end, %
R31;0 (EOR) is not output. The
IF[#8539NEO]GOTO999; data follows the data output

above to form a single tape

format.
G338 P12000 Q10 F8.3 ZAtthe end, % (EOR) is out-
R211 put. The tape format is
IF[#8539NE0]GOTO999; closed.

G331,
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%oP__ P ;.. P P P ;e P P P ;e P %

| —#10000to #10009 - | —#11000 to #11019 - | — #12000 to #12009 - |
"R11" "R31" "R21"

(2) Function for inputting macro variables

By adding address Q to G337 described in (1) of Section 6.4.3, the
number of variables to be input can be specified. When address R is
also specified, data reading can be continued.

(Command format)
G337 Pp Qq R99;

P : Number of the variable to be read (Valid when variable
number N is not specified on the input tape)

Q : Number of variables to be read (Can be omitted)
R99 : Reading to be continued (Can be omitted)

(&) When address Q is specified, the number of variables to be read
can be specified. After the specified number of variables are
input, completion code #8539 is set to 99 to indicate that data
reading can be continued. If % (EOR) is read before reading the
specified number of variables, completion code #8539 is set to 0.
If address Q is omitted, the system assumes that an infinite
number is specified.

(b) When R99 is specified, the remaining variable data can be read
after the specified number of variables are read and completion
code #8539 is set to 99. If data reading is continued without R99,
the data of a variable is lost in the middle of reading because of
a significant information check. (The data up to the first *;(LF)”
is skipped.)

(Example) Reading the tape output according to the example
described above

G330 PpBb ...;
G337 P100 Q104 The data of the first ten vari-
IF[#8539 NE 99]GOTO888; ables is read into #100 to

#109.
(After the data is normally
read, #8539 is set to 99.)

G337 P15000 Q20 R9gI; The data of twenty variables
IF[#8539 NE 99]GOTO888; is read into #15000 to
#15019.(After the data is
normally read, #8539 is set

to 99.)
G337 P16000 R99 The remaining variable data
IF[#8539 NE 0]GOTO88S; is read into #16000 to
#160009.
G331, (After the data is normally

read, #8539 is set to 0.)
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6.4.5 File data on the FANUC FLOPPY CASSETTE, FA CARD or FANUC
PROGRAM FILE Muatecan be read, prepared and deleted, by an opening
Eglr\lltLrJocl: Floppy Cassette command and the instruction of control code "G339".
Read file data (G330)

Make file and write data (G330)

Read directory information (G330/G339 P1)

Delete file (G330/G339 P2)

Change file data (G330/G339 P3)
(1) Reading File Data (G330)

G330 Pp Bb Ss Cc LI/Ff/Aa ;

Specify one of the address "L/F/A” at the time when the line is open
by read control mode. Atthe result of this action, the head of specified
file and file data reading is conducted. Refer to Section 6.4.2(1)
"Circuit open” about address "P/B/S/C”. However, specify reading
control (11/12) for address "P” and ISO(2) for address (C).

Select one of addresses L,F, or A depending on the process.

(a) Head call by file name
Head call by file name is possible if the head variable number of
the variable string which is housed in the file name is specified
by address”L".
Set the file name by decimalized ASCII code to the variable
string of 17 variables, and specify the head variable number by
address "L".
(Example)

When calling the file nhame "ABCD”, set 65(A), 66(B),
67(C), 68(D), 32...32(space) to 17 variables of common
variables #100-116.

G330 P11 B10 S2 C2 L100 ;

NOTE

1 Afile name is fixed to 17 characters. Be sure to use 17 characters.

2 Specify the file name with alphanumerics and space. Alarm 8 will
be generated if code 32(space) is specified at the head of file
name.

(b) Head call by the file number

Head call can be conducted with a file number, if the file number
(1-9999) is specified with address "F”.

(Example)
When making a head call of file number 3
G330 P11 B10 S2 C2 F3;
(c) Head call of next file

Next file’s head call, which already exists can be conducted by
the specification of address "A”. Use this function to read files

continuously. Be sure to specify "Al1” for address A”. End code

(=8) is the other specification.

(Example)

When making a head call of the next file which is being called
now

G330 P11 B10S2 C2 Al
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(2) Making Files and Writing Data (G330)
G330 PpB Ss Cc (LI/Ff) ;

New files are made and data can be written on a FANUC cassette by
specifying one of address L or F when the communication line is

opened with transmission control mode.

Refer to 6.4.2(1) "Circuit open” for the specification of address
"P/B/S/C”. Be sure to specify transmission control (21/22) for

address "P”, and ISO (2) for address "C".
Select one of address L or F by processing.
(&) Making files by file name

A new file can be made and data can be written on a FANUC
cassette with a specified file name, if you specify the head
variable number of a variable string describing a file name by
address "L".

Set the file name by decimalized ASCII code to a variable string
of 17 variables. Set the head variable number with address "L".

(Example)
If you make a file of file name "ABCD”";

65(A), 66(B), 67(C), 68(D), 32...32(space) shall be setto the

17 common variables of #100-116
G330 P21 B10 S2 C2 L100 ;

NOTE

1 Afile name is fixed to 17 characters. Be sure to fill spaces(code
32), if the file name is less than 17 characters.

2 Specify afile name with alphanumeric and spaces. Alarm 8 will be
generated if the 32(space) code is specifyed at the head of the file
name.

3 Anew file is added to the end of recorded files.

(b) Making files by file number

A new file can be made and data can be written to a specified file
number by specifying the file number (1-9999) after address "F".

(Example)
To make file No.3, specify as follows:
G330 P21 B10 S2 C2 F3;

NOTE

1 If you make a file with the file number, be careful that every file
which was previously input in the specifyed file humber, and all
subsequent file numbers are deleted.

2 Preparation of files by file number can only be conducted for the
existing files. Files can be added only by file name specification.

(3) Control of Directory Information (G330/G339)

The control of directory information is possible with control code

"G339".
Read directory information (G339 P1)
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Delete file (G339 P2)
Change file name (G339 P3)

The control mode at line opening shall be of directory information to
use this function. Instruct P=31/32 at the opening time for
specification of directory information.

G330 Pp Bb Ss Cc;
P31: Channel1 Directory information control
P32 : Channel 2 Directory information control

Refer to the section on line opening for address "B/S/C”. Be sure to
specify 1ISO (2) for address "C".

Do not instruct several functions continuously in one opening time
for every function of directory reading, file deleting, file name
changing if you open with the control mode of directory information.

For instance, close the line once to delete the file after reading and
checking directory information, as follows;

1. Open with the control mode of directory information
Read directory information
Close the line
Open with the control mode of directory information
Delete a file
Close the line
The same function can be instructed several times in one openning.
(a) Reading directory information
G339 P1 Ff LI Ss;

File directory information can be read to a specified variable by
specifying "G339 P1".

Specify the file number(1-9999) for which the directory
information is to be read by address "F".

Address "L” specifies the head variable number of a continuous
17 variables which houses the read file name. The file name is
read with decimalized ASCII code every character.

Address "S” specifies the variable number which houses the read
file size.

If you have specified (F specification) the file number once, the
next directory information can be read by instructing "G339 P1”
without F specification.

End code =11 reports that the directory of the specified file
number does not exist.

(b) Deleting a file (G339 P2)
G339 P2 LI/Ff;

The relevant file can be deleted by the specification of "G339
P2”.

Specify the head variable number of the variable string which
houses the file name (ASCII code) you wish to delete by address
"L", or specify the file number of the file you want to delete by
address "F”.

Be carefull when deleting with the file number because
subsequent file numbers will change after deletion.

S
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(€)

Changing the file name (G339 P3)
G339 P3 Ff LI;

The recorded file name can be changed by the specification of
"G339 P3".

Specify the file number (1-9999) of the file name you wish to
change, by address "F".

Specify the head variable number of the variable string that
houses the file name (ASCII code) to be changed, with address
”LH.

6.4.6
End Code (#8539)

Check the end code when G330-G339, has been instructed. There is no
end code for line closing processing. It is always a normal end.

#8539 Contents

o

Normal end

Line doesn’topen

Line trouble ,DSR signal OFF

Line trouble, Over run

Line trouble, Receive buffer over flow

Line trouble, Framing error, parity error

No option for line function

Line use

| N|O| OB~ W N

Error in parameter
G335 instructed with transmit control mode
G336 instructed with read control mode

9 Data format error
10 Error on file number
11 File of file number specified to read directory information does not exist
115 Undefined variable number specified
255 Receive data does not exist
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6.5

REFERENCING AND
READING NC
PROGRAM WITH
CONVERSATIONAL
MACRO

6.5.1
Outline

Recording, deleting and changing of NC part program is possible by the
conversational macro function. Control the NC program with program
number and block number. The block numbers are counted on each EOB
regarding the block with address "O” being the No.1 block. For NC
programs in the converational macro , one word is expressed by 2
variables of an address code and a number, and several words construct
a block.

Set extension function valid (Parameter EXT1(No. 9002#7)) to "1” at
compiling when using this function.

Make the control instruction using G codes (G320-G329) in the
conversational macro.

There is an end code #8529 to check that the instructed function run
correcctly or not. Check end code after running G320-G329.

The end is normal when the end code #8529 is 0, and in the cases other
than 0, the same number as the P/S alarm in the usual editing process will
be notified.

Control variable

#8520. . . . Specification of program number

#8521. . .. Specification of block number

#8522. . .. Specification of housed variable number

#8523. . . . Variable number of a variable that specifies the number

of digits under a decimal point.
#8529. . .. End code(for reading only)
Control codes

G320 . ... Record a new block

G321 .. .. Delete block

G322 . ... Condensation of program

G325 . ... Read specified block

G326 . ... Write block

G327 . ... Delete block

G328 . ... Read a specified block coded in characters
G329 . ... Write a specified block coded in characters

Background editing function as NC function is necessary for this
function.
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6.5.2
Recording of a New G320;
Program Specify the program number to #8520 and instruct G320 to record a new
program.
(Example)
To record O0002,
#8520=2 ;
G320;

IF[#8529 NE 0] GOTO 900 ;
Recording end

N900 ;

Error

Conduct similar processing as the edit "Oxxxx"+"INSERT” when
recording a new program. EOB is not inserted.

00002
%

6.5.3
Deleting a Program G321 ;

Specify the program number and instruct G321 to delete a program.
(Example)
To delete O0003
#8520=3 ;
G321,
IF[#8529 NE 0] GOTO900 ;
End of deletion
N900 ;
Error

6.5.4
Reading a Specified (1) Reading a specified block coded in words (G325)

Block When issuing this command, specify a program number, block
number, and the number of the variable into which the block is to be
read. From the corresponding NC program coded in words, the
corresponding block is read into the specified variable area. Each
word contains two variables: an address code and numerical value.

(Example)
00004 ;
G92 X0. M08 ;
G90 GO0 X10.5 M05 ;
#8520=4 ;
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#8521=3 ;

#8522=100 ;

G325 ;

IF[#8529 NE 0] GOTO900 ;
End of reading

N90O ;

Error

The following program data is loaded from #100 which is specified
by variable number #8522, when the above instruction is executed.;

#100=7 Address "G”
#101=90 Number
#102=7 Address "G”
#103=0 Number
#104=24 Address "X"
#105=10.5 Number
#106=13 Address "M”"
#107=5 Numbew
#108=27 Address "EOB”

EOR (28) is housed as an address, if EOB is not at the end block of
the program or EOR position is specified with block number.

Reading is not conducted as the end code becomes,’'iPa33lock
No. exceeding the block of EOR is specified.

(Example)

00004 ;

G92 X0. M08 ;

MO02

%

#100=13 Address "M”

#101=2 Number

#102=28 Address "EOR”
(Example)

If

00004 ;

G92 X0. M08 ;

%

#100=28 Address "EOR”

If the function for reading a specified block coded in words (G325)
reads a block which is not coded in words, completion code #8529 is
set to 253 to indicate the fact.

When the completion code is set to 253, use the function for reading
a specified block coded in characters (G328) to read the same block.

#8520 = program-number ;
#8521 = block-number ;
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#8522 = number-of-the-variable-into-which-the-block-is-read ;
G325,

IF[#8529 EQ 253]GOTO100 ; Conventional processing
N100 G328 ;

Character-type analysis

(2) Reading a specified block coded in characters (G328)

When entering this command, specify a program number and block
number. From an NC program which is not coded in words, the
corresponding block can be read in units of characters into a specified
variable area. The block is read in the form of decimal ASCII codes.
Each control command (WHILE/IF/..) or function
(SIN/COS/FUPI/...) is represented as a single data item consisting of
special code.

#8520 = program-number ;
#8521 = block-number ;

#8522 = 100 ;
(Number of the variable into which the block is read)

G328 ;
IF[#8529 NE 0]GOTO900 ;~ Error check
When the corresponding block is "#1 = SIN [#2];”

#100 : 35 (23H) "#”

#101 : 49 (31H) "1” The data is input as shown on the left.
#102 : 61 (3Dh) ="

#103 : 276 (114H) "SIN”

#104 : 91 (5BH) T

#105: 35 (23H) "#”

#106 : 50 (32H) "2”

#107 : 93 (5DH) "

#108 : 59 (3BH)";"~ "EOB” code

6.5.5
Block Writing

(a) Writing a block coded in words (G326Pp)

Prepared program data can be written in the variable area after the
block specified by the program number and block number.
Specify the maximum number of variable data by address P. If
address "EOB” is present within the specified data, program is
written up to "EOB”; if "'EOR” is present, program is written up

to the EOR; and if neither "EOB” nor "EOR” is present, program

is written by the number of data specified by address "P”.

(Example)
00004 ;
G92 X0. M08 ;
G90 GO0 X10.5 MO05 ;
#8520=4 ;
#8521=2 ;
#8522=100 ;
#100=7 ;
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#101=1 ;
#102=24 ;
#103=20.5 ;
#104=6 ;
#105=1000 ;
#106=20.7 ;
G326 P7;
IF[#8529 NE 0] GOTO900 ;
End of writing
N90O ;
Error
If the above instruction is executed, a block is input as follows;
00004 ;
G92 X0. M08 ;
G1 X20.5 F1000. ;
G90 GO X10.5 M05 ;

End code becomes "25%hd it is impossible to conduct writing,
if the specification of block number is EOR block only or higher
numbers.

(1) Decimal point specification of every address in block writing

The number of digits after the decimal point of every address can be
specified. With this specification, the contents of the variable number
which was specified to #8523 becomes the number of digits after the
decimal point of address A, and it is possible to determine the number
of digits after the decimal point of every address, as shown below.

#8523=501 ;
#501 is the number of digits after the decimal point of address A
#502 is the number of digits after the decimal point of address B

#525 is the number of digits after the decimal point of address Y
#526 is the number of digits after the decimal point of address Z

Specify <vacant> or 0 - 7 for the number of digits after the decimal
point. In the case of <vacant>, it is considered that no decimal point
exists in the address.

(Example)
If address code=A, number=1.2345678
Decimal point specification

= <blank> Al

=0 Al.

=1 Al.2

=2 Al1.23

=3 Al1.235 *
=4 Al1.2346 *
=5 A1.23457 *
=6 A1.234568*
=7 A1.2345678
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()

* The data less than the specified digits is rounded off.

When #8523 is 0, auto setting is conducted by the system conditions
(mm input/inch input, 04m instruction) and specified address.
#8520 - #8523 is set to 0 when the power is turned on.

Writing a block coded in characters (G329Pp)

Use this command to write a program whose data is not coded in
words. This command writes the program data coded in units of
characters in a variable area.

The block to be written must be defined beforehand in ASCII code
in a macro variable area. This command writes the data after the block
specified by the program number and block number.

The maximum number of variable data items is indicated by address
P. If EOB or EOR is detected while the specified variable data is being
written, data writing ends at the EOB or EOR. When neither EOB

nor EOR is found, the complete data indicated by address P is written.

(ASCII string definition)
#8520 = program-number
#8521 = block-number

#8522 = number-of-variable-at-the-beginning-of-the-ASCII-
string

G329 P20 ;
IF[#8529 NE 0]GOTO900 ;~ Error check

NOTE

This command cannot catalog a program. If an attempt is
made to catalog a program with this command (if the data
to be written begins with O), an error code is indicated and
#8529 is set to 202.

6.5.6
Block Deletion

G327 ;

A block specified by a program number and a block number can be
deleted.

#8520=4 ;

#8521=3 ;

G327 ;

IF[#8529 NE 0] GOTO900 ;
End of deletion

N90O ;

Error

The block of block No.3 of program O0004 is deleted by the above

instruction.
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6.5.7

Condensation of
Program

When writing an NC program prepared by a conversational macro onto
the NC’s tape memory, the program can be condensed to extend memory
area.

Set a program number of a program to be condensed to the variable #8520
and specify G322. Then the program is condensed.

The result of condensation is informed to the end code #8529.
(Example) To condense 01234

#8520=1234,
G322,
IF [#8529 NE 0] GOTO Error;

6.5.8
End Code (#8529)

Check the end code after running every processing.

The end is normal when the end code is 0, and when the end code is a
number other than 0, the same number as with the P/S alarm in the usual
edition processing and the following codes are informed.

#8529 Contents

140 Processing of the program being selected in the foreground cannot be con-
ducted.

200 The specified character code is not found. (G329)

202 The data to be written begins with O. (G329)

253 The specified block is not coded in words.

254 Program editing is prohibited by setting the memory protection key [when
compilation parameter bit 1 of No. 9006 (KEYC) is set to 0O].

255 Need the option for background editing function.
Itis impossible to instruct the statement during background editing.
Parameter for the extension function effective (N0.9002#7 EXT1) must be
setto "1” at compiling.

6.5.9
Notes

Selection processing by work number search etc. is required when
foreground operation is executed for a program which has been prepared

and edited under background.

6.5.10
Address Code Table

Address Code Address Code Address Code
A 1 B 2 C 3
D 4 E 5 F 6
G 7 H 8 | 9
J 10 K 11 L 12
M 13 N 14 (0] 15
P 16 Q 17 R 18
S 19 T 20 U 21
\% 22 w 23 X 24
Y 25 z 26

EOB 27 EOR 28 / 29
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Statement | Decimal | Hexadecimal | Statement | Decimal | Hexadecimal
IF 258 102H SIN 276 114H
WHILE 259 103H COSs 277 115H
GOTO 260 104H TAN 278 116H
DO 261 105H ATAN 279 117H
END 262 106H SQRT 280 118H
GE 264 108H ABS 281 119H
GT 265 109H BCD 282 11AH
LE 266 10AH BIN 283 11BH
LT 267 10BH FIX 284 11CH
NE 268 10CH FUP 285 11DH
EQ 269 10DH ROUND 286 11EH
XOR 272 110H POPEN 291 123H
OR 273 111H PCLOS 292 124H
AND 274 112H DPRNT 293 125H
BPRINT 294 126H
SETVN 295 127H




B-61803E-1/08

6. FUNCTIONS OF THE MACRO
PROGRAMMING EXECUTOR

6.6

CONTINUOUS INPUT
BY CURSOR AND
PAGE KEY

Continuous input by cursor and page key is possible with the
conversational macro key input control (#8501).

(Address code table)

#8501 can be read with the following timing if the cursor and page key,
are continuously pressed.

Page key ON

OFF J L
#8501=data
#8501=0 ﬂ ﬂ

128 32 32

(MSEC)

NOTE
The value of #8501 remains as is until read by a macro

statement. Once the value has been read, all key entries
are ignored.
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6.7

MASKING OF O, N
NUMBER
APPEARANCE

6.8

READING AND
PRESETTING
CUTTING TIME AND
CUTTING DISTANCE
BY
CONVERSATIONAL
MACRO

O, N number appearance can be erased on the CUSTOM screen.

O, N numbers does not appear when compile parameter "ONMSK=1"
(N0.9003#0).

Cutting distance and cutting time can be read and preset with the macro
variable of the conversational macro.

Use it for the control of a tool life.

#8553, #8554 does not bocome 0 at power on.

6.8.1
Reading and Presetting
Cutting Time (#8553)

The time only for instruction of GO1 (linear interpolation) and G02,G03
(circular interpolation) can be counted by #8553.

The unit is the same as the macro variable (#3002).

6.8.2
Reading and Presetting
Cutting Distance (#8554)

The distance only for instruction of GO1(linear interpolation), and GO02,
GO03 (circular interpolation) can be counted by #8554.

It is valid also for helical instruction.

Parameters (N0.9002#7 / EXT1) and (No0.9004#7 / CUTLG) have to be
on at compiling to use this function.

The unit is
... 0.001(mm) for the mm input system.
... 0.0001(inch) for the inch input system.

As the tool movement distance is added to #8554 at the time of starting
the cutting block, the distance of block movement is added even when
cutting stops during a block due to resetting, etc.
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6.9 Relative coordinates can be read and preset with the conversational
READING AND macro.

PRESETTING

RELATIVE

COORDINATES BY

CONVERSATIONAL

MACRO

6.9.1 Reading of relative coordinates can be informed by the window function.
Reading Relative Set ID No.110-115 to #8993, and relative coordinates can be read by
Coordinates #8999.

ID No. 110 1st axis coordinates
111 2nd axis coordinates
112 3rd axis coordinates
113 4th axis coordinates
114 5th axis coordinates
115 6th axis coordinates
116 7th axis coordinates
117 8th axis coordinates
(Example)
If the relative coordinates value of the 1st axislid3.456
#8998=110; ((Include the contents of ID N0.110)
#500=#8999;
Contents of #500 is -123456.

6.9.2 Relative coordinate values can be freely preset by G310AaQq.
Presetting Relative Set the ID No. shown above to address A.
Coordinates A110 - 115

Set the coordinates values to be preset to address Q.

Q-99999999 to 99999999

Relative coordinate values can be preset freely by execution of this
control.

(Example)
To preset the relative coordinates value of 1st axis to -123.45;
G310 A110 Q-123450
Be sure that this function does not change the increment system.
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6.10
KEY-INPUT AND (1) Key-input control variable #8501
You can read out the key input with #8501. The following is the
DATA-INPUT correspondence of the key input and #8501.
CONTROL Display unit with seven soft keys
Key input Value Key input Value
PAGE.DOWN 1 SOFT FUNCTION KEY LEFT 1
PAGE UP 2 SOFT FUNCTION KEY 1 12
CURSOR DOWN 3 SOFT FUNCTION KEY 2 13
CURSOR UP 4 SOFT FUNCTION KEY 3 14
ALTER 5 SOFT FUNCTION KEY 4 15
INSERT 6 SOFT FUNCTION KEY 5 16
DELETE 7 SOFTFUNCTION KEYRIGHT | 17
INPUT 8
RESET 10
CURSOR RIGHT 18
CURSOR LEFT 19

Display unit with twelve soft keys
The soft function keys follows:
The other keys are the same as seven softy keys.

Key input Value Key input Value
SOFT FUNCTION KEY LEFT 20 SOFT FUNCTION KEY 1 21
SOFT FUNCTION KEY 2 22 SOFT FUNCTION KEY 3 23
SOFT FUNCTION KEY 4 24 SOFT FUNCTION KEY 5 25
SOFT FUNCTION KEY 6 26 SOFT FUNCTION KEY 7 27
SOFT FUNCTION KEY 8 28 SOFT FUNCTION KEY 9 29
SOFT FUNCTION KEY 10 30 SOFT FUNCTION KEY RIGHT 31

When there is no key input, the #8501 value is O.
Once there is a key input, #8501 holds its value till it is input with the
macro statement, and the following key inputs will be ignored. When
#8501 is input, the status gets ready to accept the key input and #8501
will be 0.
It is impossible to write a value into #8501.
(2) Data input control variable #8502, numerical data variable #8503,

address data variable #8504
Control the input of numeric data and address data by setting the
following values to #8502.
#8502 =0 ...No data input

=1 ... Input of numeric data

=2 ...Input of address data and numeric data

= 3... Expanded data input control
When #8502 is 0, nothing will be displayed on the data input line and
it will be impossible to input data, either.

When #8502 is 1, NUM will be displayed on the data input line and
input of numeric data will be possible. When #8502 is 2, ADRS wiill
be displayed on the data input line. After address data is input, NUM
is displayed and it is possible to input the numeric data. #8502 value
is O at switching on the power.
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When the key-input control variable #8501 is key-input to the value
other than 0, the data input line will return to the initial state. It is
possible to read out the input numeric value and address with the
numeric data variable #8503 and the address data variable #8504
respectively. The following is the correspondence of the input
address and #8504.

.1 B .2 C .3 D.4 E .5
.6 G .7 H .8 1.9 J .10
211 L .1 M .13 N..14 O .15
.16 Q .17 R .18 S.19 T .20
221 V.22 W .23 X.24 Y .25
Z .26

#8503 and #8504 values will be held till the input control variable
#8501 is key-input to the value other than 0.

When numerical data and address data are not input, #8503 and #8504
will be "vacant” respectively.

It is impossible to write any values to #8503 and #8504.
Conversational Macro Extented Data Input Control Function

If you set 3 to #8502, and a variable number to #8552, the character
string input mode is entered, and < apears on the input line, and it is
possible to input addresses and number data.

CcC U X T >

The data input line changes to the initial state when key input status
variable #8501 changes to other than 0. 32 variables from a variable
number which is set to variable #8552 can read the input numbers and
addressesfor as ASCII codes.

<blank> input a 32 number series if there is no input data.
(Example)
Set for
#8502=3 ;
#8552=500 ;
and input
0123456ABCD<

and press return key, then the following values are set to the
variables.

#500=48, #501=49, #502=50, #503=51, #504=52, #505=53,
#506=54, #507=65, #508=66, #509=67, #510=68,
#511=<blank> to #531=<blank>, #8501=8

The values of #8503, #8504 are not guaranteed.
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6.11
CURSOR CONTROL

It will be possible to display the cursor by setting the value at the cursor
control variable #8505.

#8505= 0 .. Cursor erase
=1 .. Cursor display
#8505 value is 0 at power ON.

It will be possible to display the cursor at any optional position by setting
the values for the cursor X position control variable #8506 and the cursor
Y position control variable #8507. Specify the cursor position with the
character coordinates system.
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6.12

PROCESSING (1) Reference of array type P-CODE variables for conversational macro
ARRAY TYPE In conversational macro, two or three-dimensional array type
P—CODE VARIABLES P-CODE variables (#10000...) can be referred. Set a proper value to

the following array control variables beforehand and an array element
of P-CODE variables is referred to corresponding to the variable
number (#1 - #99).

NOTE

Variables #1 to #99 for convesational macro are different

from local variables #1 to #33 for execution macro.

Array control variable:
#8512 Two-dimensional array number
#8513 Three-dimensional array number
#8516 Maximum value of one-dimensional array number
#8517 Maximum value of two-dimensional array number
#8519 Array top variable number

Specify an array type by the array control variables #8516 to #8519
and specify the array number referred to by the #8512 and #8513.
Variables #1 to #99 are used to refer the values.

The correspondence between the P-CODE variables and array
elements is as shown below:

P-CODE variable number

= #8519 + ((#8516 #8517) (#8513 1))+ (#8516 (#8512-1))
(Specified variable number—1)

Example)

When the #8516, #8517, and #8519 are setto 10, 5, and 10100,
respectively:

1) When both of #8512 and #8513 are set to 1, the value for #1
corresponds to that for #10100.

2) When the #8512 and #8513 are set to 3 and 2, respectively,
the value for #10 corresponds to that for #10179.

Each variable of #8512 to #8517 and #8519 are set to 1 and 10000,
respectively when the power is turned on.

Thus, the #8513 and #8517 can be used in the case of use as the
two-dimensional array. No check is carried out on minimum value of
each variable P-CODE variable number after calculation.

Use the macro program when needed.

NOTE
This function can be used in the conversation macro
program and auxiliary macro program.
In the execution macro, the #1 to #33 are local variables
and the #34 to #99 are variables which cannot be used and
would result in an alarm.
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(2) Processing array type P-CODE variables

This is a function which controls processing of array type variable or
of variable string when P-CODE variables are used in the
conversational macro.

1) clearing array type number, variable string (continuous writing
of specified data)

2) transferring to variable string from array type variables or
variable string

Every processing commands control code "G315” after defining an
array or variable string or data to the following control numbers.

#8511 . data to be transferred

#8512 : 2 dimensional array number or the head variable
of a variables string to be transferred

#8513 : 3 dimensional array number to be transferred

#8514 . transferred 2 dimensional array number or the head
variable of a variable string

#8515 . transferred 3 dimensional array number

Control code
G315 P (Processing code) K (a number of processing data) ;

Processing code specifies the type of processing with a 3-digit
number. High-order "0s” can be supressed.

P0O01 (P1) : Loads data of #8511 to K continuous numbers
from the number which was specified at #8514.

P002 (P2) : Transfers K continuous data which was specified
at #8512 to K continuous variables from the
variable which was specified at #8514 (ascending
order).

P0O03 (P3) : Transfers K continuous data which was specified
at #8512 to K continuous numbers from the
number which was specified at #8514 (descending
order).

P101 : Loads data of #8511 to K continuous array
numbers of array number #1 which was specified
at #8514, #8515.

P102 : Transfers K continuous array variables starting
with variable #1 which was specified at #8512 and
#8513, to the continuous array variable which was
specified at #8514 and #8515 (ascending order).

P103 . Transfers K continuous array ariables starting with
variable #1 which was specified at #8512 and
#8513, to the continuous array variable which was
specified at #8514 and #8515 (dscending order).

The difference of P2 and P3, or P102 and P103 results from whether
transfer processing is conducted from a small number or from a large
number.

(Example)
If #8512=10000, #8514=10010,
G315 P2 K3 ; has the following disposition.
#10010=#10000 ;
#10011=#10001 ;
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#10012=#10002 ;
G315 P3 K3 ; has the following disposition
#10012=#10002 ;
#10011=#10001 ;
#10010=#10000 ;
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6.13 The torque limit override can be modified to the specified value by setting
TORQUE LIMIT values to the #8621 to #8628.

CONTROL #8621 1st axis #8625 5th axis

#8622 2nd axis #8626 6th axis
#8623 3rd axis #8627 7th axis
#8624 4th axis #8628 8th axis
The relation of setting value and torque limit override are shown as below:

Setting Torque override

0 0%
128 50%
255 100%

The values on power on are 100%.

NOTE
When a value other 0 to 255 is set:

In an execution---P/S alarm 110
In conversational/auxiliary macro---lgnored
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6.14

DATA READING OF
A/D CONVERTER
(Series 16/18)

Data from the A/D converter can be read by the conversational macro.

The A/D converted data from channels 1 to 4 corresponds to macro
variables #8631 to #8634.

When reading operation is performed in the conversational macro
program, the A/D converted data of each channel at that timing is input.

#8631 A/D converted data of channel 1
#8632 A/D converted data of channel 2
#8633 A/D converted data of channel 3
#8634 A/D converted data of channel 4
The input data is calculated in proportion to the following:

-10v =0
oV =128
+10V = 255

NOTE
1 The A/D converted data variables #8631 to #8634 can be used for
read only.No data can be written in them.
Correct #100 = #8631
IF [#8631 GT 1000] GOTO 100 ;
#101 = #8634/200 ;
Incorrect #8631 = 2000 ;
2 The PCB "Option 2 board (analog I/0)” (A16B - 1211 - 0960) is
required when this function is used.
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6.15
KEY-IN LINE
CONTROL

On the conversational macro screen, a key-in line is displayed at a point
whose X and Y coordinates are 0 and 20 respectively. Up to 32 characters
(20 lines when CNC parameter no. 3105#2 = 1) can be input. The prompt
and key-in lines are displayed in light blue. The conversational macro can
control the display position, number, and color. When the screen is
switched from the POS screen to the conversational macro screen, the
setting is initialized. When switching the screen, create a P-CODE
program to set control variables.

(1) #8561, #8562 (X and Y coordinates of the point where the key-in line
is displayed)

#8561 : X coordinate
#8562 : Y coordinate
The display position is changed when #8562 is written.

The macro program must be created so that #8561 and #8562 are set
in that order. The previous key-in line is not automatically erased
after the display position is changed. If required, erase the previous
key-in line with a macro routine.

(2) #8563 (Number of input keys)
#8563 : Number of input keys

Previous key-in lines are not automatically erased after the number
of input keys is reduced. If required, erase the previous key-in lines
with a macro routine.

(3) #8564, #8565 (Display of prompt and key-in line)
To change the display of the prompt, set #8564 as listed below.

To change the display of the key-in line, set #8565 as listed below.
The set values are listed below.

Standard Blinking Reversed Blinking and reversed

White 224 232 240 250
Lightblue 192 200 208 216
Purple 160 168 176 184
Blue 128 136 144 152
Yellow 96 104 112 120
Green 64 76 80 88
Red 32 40 48 56

— 100 —
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6.16

READING THE
BACKGROUND
EDITING STATUS

6.17
READING THE
NUMBER OF
CATALOGED
PROGRAMS

6.18

READING THE SIZE
OF THE FREE SPACE
IN THE CNC
PROGRAM MEMORY

6.19
READING THE
REMAINING
TRAVELING
DISTANCE

6.20

OFFSET MEMORY C
AND EXTENDED
SYSTEM VARIABLE
OF THE WORKPIECE
COORDINATE
SYSTEM (Series
16/18)

The conversational and auxiliary macros can read the CNC background
editing status with a variable.
#8526: Background editing status
0 : The background editing is halted.
1 : The background editing is in progress.

NOTE
Variable #8526 cannot be written.

The conversational and auxiliary macros can read the number of programs
cataloged in the CNC program memory with a variable.

#8527 : Number of cataloged programs

NOTE
Variable #8527 cannot be written.

The conversational and auxiliary macros can read the size of the free space
remained in the CNC program memory with a variable.

#8528: Size of free space in CNC program memory
(Unit: Characters)

NOTE
Variables #8528 cannot be written.

The conversational and auxiliary macros can read the remaining traveling
distance of each CNC control axis with a variable.

#5181: Remaining traveling distance of the first axis
#5182: Remaining traveling distance of the second axis

#5188: Remaining traveling distance of the eighth axis

NOTE
Variable #5181 to #5188 cannot be written.

When the execution, conversational, or auxiliary macro references offset
memory C or an extended system variable of the workpiece coordinate
system, 100000 is added to the corresponding variable number used by
the custom macro function of the system.

(Example) Reading and writing the compensation data of the offset
memory (C) by the execution, conversational, or auxiliary

macro
#100 = #110001;
#110002 = 1.5;

— 101 —
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6.21
PMC AXIS CONTROL

NOTE
PMC axis control is not available for 20-TA/21-TA.

6.21.1
PMC Axis Control by the
G Code

The conversational macro can control the PMC control axis through the
PMC axis control interface. The seven control codes listed below are used
for this purpose. The PMC control axis to be controlled is specified by

the PMC control axis selection variable, #8602.

G340 - Rapid traverse command
G341 - Cutting feed command
G344 - Dwell command
G345 - Reference position return command
G346 - Miscellaneous function command
G348 - Status signal read command
G349 - Command signal write command
#8602 - PMC control axis selection variable
#8602 | Area Series 16 Series 18 20-FA Series 21
0 Area A | 1stto 8th axis 1st to 4th axis 1st to 3rd axis | 1stto 4th axis
1 Area B | 1stto 8th axis 1st to 4th axis 1st to 3rd axis | 1stto 4th axis
2 Area C | 1stto 8th axis 1st to 4th axis 1st to 3rd axis | 1stto 4th axis
3 Area D | 1stto 8th axis 1st to 4th axis 1st to 3rd axis | 1stto 4th axis
NOTE

1 For information about the PMC axis control interface, refer
to the corresponding connection manual for each machine.

2 A control axis is selected by setting bits of the input signal
parameter G136. Use the PMC to set the bits of G136.

For details, refer to the CONNECTION MANUAL for each Series.

If a value other than 0 to 3 is specified in #8602, the control command is
ignored.

(1) Control codes
(a) Rapid traverse command (G340)
G340 XxxX;

The rapid traverse command is issued to the PMC control axis.
Specify the incremental traveling distance after address X.

(b) Cutting feed command (G341)
G341 Xxxx Fff;

The cutting feed command is issued to the PMC control axis.
Specify the incremental traveling distance after address X.
Specify the feedrate after address F.

— 102 —
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(c) Dwell command (G344)
G344 Pxxx:

The dwell command is issued to the PMC control axis. Specify
the dwell time after address P.

(d) Reference position return command (G345)
G345;

The reference position return command is issued to the PMC
control axis.

(e) Miscellaneous function command (G346)
G346 Mmm;

The miscellaneous function command is issued to the PC control
interface. Specify the miscellaneous function code after address
M.

(f) Status signal read command (G348)
G348 Pppp;

The status signals (F130, F133, F136, F139) of the corresponding
PMC axis control interface are read into the variable indicated by
address P. A one-byte signal is expressed in decimal and input
to the variable. The EBSY signal is always input as 0.

7 6 5 4 3 2 1 0
| EBSY | EOTN | EOTP | EGEN | EDEN | EIAL | ECKZ | EINP |

For details of the signals, refer to the CONNECTION MANUAL
for each Series.

(Example) When both EOTN and EIAL are 1
G348 P100;
This G code causes #100 to be set to 68.

(g9) Command signal write command (G349)
G349 Pppp;

A numeric value indicated by address P is written into the
command signals (G142, G154, G166, G178) of the
corresponding PMC axis control interface. The EBUF and EFIN
signals cannot be written.

7 6 5 4 3 2 1 0
‘ EBUF ‘ ECLR ‘ ESTP ‘ ESOF ‘ ESBK ‘ ‘ ‘ EFIN ‘

For details of the signals, refer to the CONNECTION MANUAL
for each Series.

(Example) ECLR can be set to 1 by the following G code:
G349 P64; (64 = 01000000b)

(2) Notes
(a) Buffering a command

The PMC axis control function buffers command blocks in the
CNC unit so that it can execute two or more commands
sequentially. While a block is being executed, the next block can
be specified if the CNC buffer has sufficient free space. If the
CNC buffer has no free space, the next command is in the wait
state until the previous command block is executed and space in
the buffer becomes free. Meanwhile, the display level is locked.

— 103 —



6. FUNCTIONS OF THE MACRO
EXECUTOR

PROGRAMMING B—61803E-1/08

(b)

(€)

Miscellaneous function command

A miscellaneous function command can be issued by G346. The
conversational macro, however, cannot control the
miscellaneous function completion signal, EFIN. Use the PMC
to control it.

Contention for the PMC axis control function

The situation in which both the PMC and this function issue
commands to an identical PMC control axis must be avoided.
When this function is used for a PMC control axis, the PMC can
control only the following two signals for the same control axis:

Miscellaneous function completion signal (EFIN) and axis

selection signal (G136).

For details, refer to the CONNECTION MANUAL for each Series.

6.21.2 The conversational macro can control the PMC control axis with

PMC axis Control by

variables through the PMC axis control interface.

Variables The macro uses the following variables for PMC axis control:
#8700 -~ PMC control axis selection variable

Variable area
Area A Area B Area C Area D

Name of varrnre

PMC command signal variable #8710 #8720 #8730 #8740
PMC control command variable #8711 #8721 #8731 #8741
PMC cutting feedrate variable #8712 #8722 #8732 #8742
PMCcontrolled travelling distance vari- #8713 #8723 #8733 #8743
able

PMC status signal read variable #8715 #8725 #8735 #8745
Variable Series 16 Series 18 20-FA Series 21

Area A 1st to 8th axis 1st to 4th axis 1st to 3rd axis 1st to 4th axis

AreaB 1st to 8th axis 1st to 4th axis 1st to 3rd axis 1st to 4th axis

Area C 1st to 8th axis 1st to 4th axis 1st to 3rd axis 1st to 4th axis

Area D 1st to 8th axis 1st to 4th axis 1st to 3rd axis 1st to 4th axis

NOTE
A control axis is selected by the PMC control axis selection

variable, #8700.

For details, refer to the CONNECTION MANUAL for each Series.

(1) Variables
(&) PMC command signal variable

(#8710, #8720, #8730 and #8740)

When a numeric value is specified in #8710 or #8720, data is
written into the command signals (G142, G154, G166, G178) of
the corresponding PMC axis control interface. G142, G154,
G166, and G178 cannot be read from the PMC. The EFIN signal
cannot be written.

7 6 5 4 3 2 1 0
‘ EBUF ‘ ECLR ‘ ESTP ‘ ESOF ‘ ESBK ‘ ‘ ‘ EFIN ‘
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(b)

(€)

(d)

Control command variable
(#8711, #8721, #8731 and #8741)

When a control command is specified in #8711 or #8721, the axis
control command is written into the corresponding axis control
command signal (G143, G155, G167, G179). (G143, G155,
G167, and G179 cannot be read from the PMC). The command
can also be read.

7 6 5 4 3 2 1 0
| |EC6|EC5|EC4|EC3|EC2|EC1|ECO|

Cutting feedrate control variable
(#8712, #8722, #8732 and #8742)

When a numeric value is specified in #8712 or #8722, the cutting
feedrate is written into the corresponding command data signal
(G144, G145, G156, G157, G168, G169, G180, G181). The
feedrate can also be read. (G144, G145, G156, G157, G168,
G169, G180 and G181 cannot be read from the PMC).
7 6 5 4 3 2 1 0
EIF7 | EIF6 | EIF5 | EIF4 | EIF3 | EIF2 | EIFL | EIFO

EIF15 | EIF14 | EIF13 | EIF12 EIF11 EIF10 EIF9 EIF8

Controlled traveling distance variable
(#8713, #8723, #8733 and #8743)

When a numeric value is specified in #8713 or #8723, the axis
traveling distance, dwell time, or miscellaneous function code is
written into the corresponding command data signal (G146 to
G149, G158 to G161, G170 to G173, G182 to G185). The data
can also be read. (G146 to G147, G158 to G161, G170to G173
and G182 to G185 cannot be read from the PMC).
7 6 5 4 3 2 1 0
EID7 | EID6 | EID5 | EID4 | EID3 | EID2 | EID1 | EIDO

EIF15 | EID14 | EID13 | EID12 | EID11 | EID10 EID9 EID8
EID23 | EID22 | EID21 | EID20 | EID19 | EID18 | EID17 | EID16
EIF31 | EID30 | EID29 | EID28 | EID27 | EID26 | EID25 | EID24

(e) PMC status signal read variable

(#8715, #8725, #8735 and #8745)

The status signals (F130, F133, G136, G139) of the
corresponding PMC axis control interface are written into the
variable specified by #8715 or #8725. A one-byte signal is
expressed in decimal and input into the variable.

7 6 5 4 3 2 1 0
| EBSY | EOTN | EOTP | EGEN | EDEN | EIAL | ECKZ | EINP |

For details of the signals, refer to the CONNECTION MANUAL
for each Series.
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6.22 The interlock control variable for a single axis direction, #8600,
INTERLOCK determines the direction for which interlocks are provided. Variable

#8601 indicates the axis and direction of a movement when the SKIP

FUNCTION FOR AXIS signal is set on.
DIRECTION

This function is validated when compilation parameter XDIL (No. 9002,
#4) is setto 1.

NOTE

1 This function cannot be used with the Series 20.

2 This function cannot be used when the manual linear or circular
interpolation function is supported (Series 16 and 18).

The interlock function for a single axis direction is validated only when
the following two conditions are satisfied: The system is in the mode in
which an interlock is provided for a single axis direction, that is, the JOG
or HNDL mode. The signal of the internal PMC relay (R area) which was
specified by compilation parameters 9035 and 9036 is set on.

When the values of variables #8600 and #8601 are expressed in binary,
each digit corresponds to a single axis direction as shown below:

7 6 5 4 3 2 1 0
M Series 4— 4+ zZ— Z+ Y- Y+ X— X+
T Series 4— 4+ 3- 3+ Z- Z+ X— X+

When the values of #8600 and #8601 are 00000001 in binary, for
example, they indicate the positive direction along the X-axis. When they
are 00000010 in binary, they indicate the negative direction along the
X-axis.

(1) Interlock control variable for a single axis direction, #8600

When the value of variable #8600 is 0, interlocks are provided for all
axes whenever the SKIP signal is set on.

When the value of variable #8600 is other than O, interlocks are
provided for the axis direction indicated by the value.

When the power is turned on, the value of #8600 is set to O.

(2) Variable indicating the axis and direction of movement when the
SKIP signal is set on, #8601

When the state of the SKIP signal changes from off to on, variable
#8601 indicates the axis along which the last movement was made
and the direction of movement.

The value of #8601 is retained until the state of the SKIP signal
changes from off to on next time.

No value can be written in variable #8601.
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6.23

FUNCTION FOR
SEPARATING UI
FROM UO OF THE
P—CODE PROGRAM

This function allows the signals of the system variables of the P-CODE
program (Ul: #1000 to #1015, #1032, UO: #1100 to #1115, #1132) to
be different from those of the user program.

When the program is compiled with parameter DIOC (No. 9006, #0) set
to 1, Ul and UO of the P-CODE program (execution, conversational, or
auxiliary macro) correspond to the following interface signals. Even
when this function is used, Ul and UO of a user-created custom macro
program correspond to ordinary interface signals.

Input signal Output signal

#1000 : EUIOO0 #1100 : EUOOO
#1001 : EUIOL #1101 : EUOO1
#1002 : EUI02 #1102 : EUOO2
#1015 : EUI15 #1115 : EUO15

#1032 : EUIOO-EUI15 #1132 : EUOOO-EUO15
PMC interface

Input signal

7 6 5 4 3 2 1 0
G082 | EUIO7 | EUIO6 | EUIOS | EUIO4 | EUIO3 | EUIO2 | EUIOL | EUIOO
G083 | EUI15 | EUIl4 | EUI13 | EUI12 | EUILl | EUIL0 | EUI09 | EUIO8

Output signal

7 6 5 4 3 2 1 0
F084 | EUOO7 | EUOO6 | EUOO5 | EUO04 | EUOO3 | EUOO2 | EUOOL | EUOOO
FO85 | EUO15 | EUO14 | EUO13 | EUO12 | EUO1l | EUO10 | EUO09 | EUOOS
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6.24
REFERENCING
COMMON
VARIABLES OF
CUSTOM MACROS

6.25

DISPLAYING THE
CONVERSATIONAL
MACRO SCREEN
WHEN THE POWER
IS TURNED ON

6.26

LEAVING THE
SCREEN
UNCHANGED WHEN
THE [~~] KEY IS
PRESSED

An execution, conversational, or auxiliary P-CODE program can

reference and write common variables (#100 to #199, #500 to #999) used
by a user program for custom macro B. With variables #99100 to #99199
and #99500 to #99999, the P-CODE program can reference and write
common variables #100 to #199 and #500 to #999 of the user program.

#99100- Corresponds to #100.
#99149 - Corresponds to #149.
#99500- Corresponds to #500.

#99531- Corresponds to #531.

NOTE
The common variables #100 to #149 and #500 to #531 can
be referenced or written.

With the conventional compilation parameter, DAUX (No. 9002, #5), the
screen of CNC series and edition is displayed while the CNC unitis in the
emergency stop state or external reset state. If a new parameter, DAUXR
(No. 9006, #3), is specified, the conversational macro screen can be
immediately displayed even in the emergency stop state or external reset
state.

DAUXR=1: The conversational macro screen is displayed when the
power is turned on.
Parameter DAUX (No. 9002, #5) must also be set to 1.

If compilation parameter CNCHG (No. 9006, #4) is set to 1, the execution
of a conversational macro can be continued wh key is pressed

while the conversational macro screen is displayed. If the parameter is
set to 0, the system assumes that a request to change the screen is made
and the screenis initialized. The current conversational macro is executed
from the beginning.

CNCHG=1: The execution of the conversational macro is continued
when the key is pressed while the conversational
macro screen is displayed.
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6.27

FUNCTION FOR
FINDING A P-CODE
WORK NUMBER

When compilation parameter PWSR (No. 9002, #6) is set to 1, the
function for finding a P-CODE work number can be used.

When an operation program created in the program editing memory
makes a G-, M-, or T-code call, generally an execution macro (program)
is called and executed as a subprogram or a macro program. If automatic
operation is started with this function, an execution macro program
cataloged in the ROM can be directly activated.

A conversational or auxiliary macro is used to write the number of the
P-CODE program to be started in the P-CODE work number control
variable (#8610).

If the value of #8610 is not null or 0 when the automatic operation is
started in the automatic operation (MEM) mode while the CNC unitis in
the reset state, the P-CODE program having the number indicated by the
value of #8610 is found and executed from the beginning.

If the value of #8610 is null or zero, the user program currently selected
by the CNC unit is executed as usual.

If the program started by this function ends with M99, the currently
selected program is executed after M99.

When power is turned on, the value of #8610 is set to 0.

NOTE

When #8610 is a value other than zero, this function starts
a P-CODE program regardless of the program currently
selected by the CNC unit (the user program displayed on
the CNC screen). When this function is used, measures to
prevent an operator error must be taken. For example, an
alarm lamp activated by an auxiliary macro or the PMC and
interlock processing are helpful.
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6.28

FUNCTION FOR
CALLING A USER
PROGRAM BY AN
EXECUTION MACRO

6.28.1 Using the M code specified by compilation parameter, a P-CODE
Function program (execution macro program) called by a G, M, or T code from a
user program can call another user program as a subprogram.
(User program) (Execution macro program)
00001; 09010;
G100 X10. Z20.; :
MO02 - :
- MmmP1000; ~ ———
01000, M99,
M99;
6.28.2 Mmm Ppppp;

Calling Format

mm : M code specified in compilation parameter No. 9033

pppp : Number of the user program to be called
(A variable or expression can be specified.)

6.28.3
Multiple Calls

(1)

Program call from a user program which was called by an execution
macro

Other user program in the program editing memory can be called from
a user program, which was called by an execution macro program,
using M98, G65 and G66. However, other user program cannot be
called by using G, M, T, or special code, etc.

Also an execution macro program can be called from a user program
which was called by an execution macro.

Calling method
Program ttohperedinela -
M98, G65, G66 M/S/T/Special code/etc
User program in program edit- Yes No
ing memory
Execution macro program No Yes
(2) Calling from an execution macro

A user program can be called from an execution macro which was
called by a user program. However, user program cannot be called
doubly from an execution macro program.
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(User program) (Execution macro program)
00001, 09010;
G100 X10. Z20.; :
M02 L :
«
Mmm P1000;
T <
01000; ¢ M99;
G200 ;
: <
M99;
> 09011;
MmmP1001;
01001, << M99; User program cannnot be
: called doubly.
M99;

(3) Multiple calls

® The number of multiple calls of user programs and execution
macro programs are limited, respectively. The number of
multiple calls of user programs called from execution macro
programs is calculated independently of the number of multiple
calls of execution macros.

] Program to be called
Calling mretrot -
User program Execution macro program
Subprogramcall 4 holds 4 holds
Macro call 4 holds 4 holds

® \When an execution macro calls a user program, the number of
multiple calls of user program is added by one.

® \When a user program calls an execution macro program, the
number of multiple calls is not added for the first call but it is
added by one from the 2nd call.
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(User program) (Execution macro program)
00001; 09010; * Not added to the number of
G100 X10. Z20.; : multiple calls.
MO02 L :
N
Mmm P1000;
T <
01000; ¢ M99;
G200 ;
: <
M99;
>» 09011; * Added to the number of multipel
: calls.
MmmP1001;
L—— M99;

N . Addition to the number of multiple
Direction of calling

calls
Calling user program from 1st Not added
executionmacro program 2nd Added to the number of multiple calls of
execution macro program

Calling user program from execution macro | Addedto the number of multiple calls of user

program

program

NOTE
When the program execution returns from a user program

to an execution macro program, it is not available to specify
a sequence number as a return designation.
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6.29
OPERATION
FUNCTIONS
(LOGARITHM,
EXPONENT,
ARCSINE,
ARCCOSINE)
6.29.1 The following operation functions can be used:
Overview Logarithm (LN)
Exponent (EXP)
Arcsine  (ASIN) (Unit: Degrees)
Arccosine (ACOS) (Unit: Degrees)
The functions above have the same effect as the operation instructions of
custom macro B. For the precision, data format, operation precision, and
so forth of the functions, refer to the OPERATOR’S MANUAL of each
Series.
The functions can be used with an conversational macro, auxiliary macro,
or execution macro. When the functions are used with an execution
macro, the option for custom macro B is required for the CNC.
6.29.2 To find the value assumed by a function for a given value, enter the given
Operation value in #101, then execute the corresponding instruction indicated

below. Then, the result is substituted into #101.

Logarithmic function (LN)
#100 = LN[#101] ;
Exponential function (EXP)
#100 = EXP[#101] ;
Arcsine function (ASIN)
#100 = ASIN[#101] ;
Arccosine function (ACOS)
#100 = ACOS[#101] ;
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6.30

FUNCTION FOR
IDENTIFYING THE
PRESSED MDI KEY

USING A

CONVERSATIONAL

MACRO

6.30.1 A control variable has been added so that the MDI number corresponding

Overview to the MDI key being pressed can be read using a conversational macro.
The control variable allows a conversational macro to identify the MDI
key being pressed.

6.30.2 By reading the value of control variable #8549, the MDI key being

Function pressed can be identified. This variable holds an MDI number in decimal.
A key number is represented in binary, and is 8 bits long.
This function can also tell the operator whether the key has been pressed
together with the SHIFT key or just alone. For detailed information, see
section 6.30.3 below.

6.30.3 A key number is expressed in binary from 00 to FF.

Key Number List For example, when the SPACE key is being pressed, the key number 20h

is sent to control; variable #8549, which holds 32 in decimal.

For example, when the RESET key is being pressed, the key number 90h
is sent to control variable #8549, which holds 144 in decimal.

NOTE
Handling of soft keys
In the key number table, numbers FO to F9, FR, and FL
correspond to soft keys. Numbers other than those above
correspond to MDI keys as follows

(Seven Soft keys) HFOH _ uF4n and HFR”, HFLH

t[ 10 10 10 11 ]J

“EL" “F4” «EgY «pon “E1” “EQ” “ER”

(TWere Soft keys) “FOH _ qun and HFR”, uFLu

. . )

“EL"  “FQ” “Eg” «g7n “E1” “EQ” “ER”
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(EOB)

(OOH — 7FH)

2 3

Space 0

1

2

# 3

4

5

& 6

7

( 8

) 9
¥

/ ?

— 115 —



6. FUNCTIONS OF THE MACRO

EXECUTOR

PROGRAMMING

B-61803E-1/08

(80H — FFH)
8 9 A B F
Reset FO
F1
F2
F3
Shift Insert F4
Delete F5
CAN Alter F6
F7
Cur— Input F8
Cur~ F9
Curl Help
Curt
Page! FR
Paget FL
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6.31
WINDOW FUNCTION

6.31.1
Overview

The window function can now reference system information.
Conversational macro variable

N0.8998: System information ID number
N0.8999: System information
Method of using the function

By setting a desired value in the system information ID number variable
(#8998), system information can be read into the system information
variable (# 8999).

(Example) Display of system version and editions

06000 ;
G243 X10 Y02 ('SYSTEM SERIES’) ;

#8998 = 8000 ; * Get the contents of ID No.8000
G243 X15 Y04 C#8999 ; /* Display the contens of 1D No.8000
#8998 = 8001 ; /* Get the contents of ID No.8001
G243 X16 Y04 C#8999 ; /* Display the contents of 1D No.8001
#8998 = 8002 ; /* Get the contents of ID No.8002
G243 X17 Y04 C#8999 ; /* Display the contents of 1D No.8002
#8998 = 8003 ; /* Get the contents of ID No.8003

G243 X18 Y04 C#8999 ; /* Display the contents of 1D No.8003
G243 X10 Y06 (SYSTEM VERSION’) ;

#8998 = 8005 ; /* Get the contents of ID No0.8005
G243 X15 Y08 C#8999 ; /* Display the contents of 1D No.8005
#8998 = 8006 ; /* Get the contents of ID No.8006

G243 X16 Y08 C#8999 ; /* Display the contents of 1D No.8006
Above screen is displayed.

0 5 10 15 20 25 30 35

SYSTEM SERIES
B102
SYSTEM VERSION
05

NOTE
System version and edition to be displayed differs
depending on NC model.
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6.31.2
Referenced System
Information
Referenced System Information and ID No. List (1/4)
ID No. Information Contents of Information
Alarm check flag
5 Overheatalarm
Spindlealarm No0.750to 763(767)

11 P/S Alarm number

12 P/S Alarm number (w 5000)

13 P/S Alarm number (User alarm)

20 Overtravel alarm N0.500 (1st to 8th axis)

21 Overtravel alarm No0.501 (1st to 8th axis)

22 Overtravel alarm No0.502 (1st to 8th axis)

23 Overtravel alarm No0.503 (1st to 8th axis)

24 Overtravel alarm No0.504 (1st to 8th axis)

25 Overtravel alarm No0.505 (1st to 8th axis)

26 Overtravel alarm N0.506 (1st to 8th axis)

27 Overtravel alarm No0.507 (1st to 8th axis)

30 Servo alarm No0.400 to 407

31 Servo alarm Axis of servo alarm No0.400 (1st to 8th axis)

32 Servoalarm Axis of servo alarm No.401 (1st to 8th axis)

33 Servoalarm Axis of servo alarm No0.404 (1st to 8th axis)

35 Servoalarm Judgment of the axis of servo alarm No.401

36 Servoalarm Axis of servo alarm No.401 (1st to 8th axis)

41 . Servo alarm 1st axis No0.410to 417

42 Alarminformation Servo alarm 2nd axis No0.410to 417

43 Servo alarm 3rd axis No0.410to 417

44 Servo alarm 4th axis No0.410to 417

45 Servo alarm 5th axis No0.410to 417

46 Servo alarm 6th axis No0.410to 417

47 Servo alarm 7th axis No0.410to 417

48 Servo alarm 8th axis No0.410to 417

55 Judgement of external alarm

56 External alarm 1

57 External alarm 2

58 External alarm 3

59 External alarm 4

70 Judgement of APC alarm display

71 1st axis of APC alarm No0.300

72 2nd axis of APC alarm No0.300

73 3rd axis of APC alarm No.300

74 4th axis of APC alarm No0.300

75 5th axis of APC alarm No0.300

76 6th axis of APC alarm No0.300

77 7th axis of APC alarm No0.300

78 8th axis of APC alarm No0.300
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Referenced Systen Information and ID No. List (2/4)

ID No. Information Contents of Information

81 1st axis of APC alarm No0.301to 308
82 2nd axis of APC alarm No0.301to 308
83 3rd axis of APC alarm No0.301to 308
84 4th axis of APC alarm No0.301 to 308
85 5th axis of APC alarm No0.301 to 308
86 6th axis of APC alarm No0.301 to 308
87 7th axis of APC alarm No0.301to 308
88 8th axis of APC alarm No0.301 to 308
90 AlarmInformation Judgement of SPC alarm No. 350 to 351
91 SPCalarm No0.350 to 351 of 1st axis
92 SPCalarm No0.350 to 351 of 2nd axis
93 SPCalarm No0.350 to 351 of 3rd axis
94 SPCalarm N0.350 to 351 of 4th axis
95 SPCalarm No0.350 to 351 of 5th axis
96 SPCalarm No0.350 to 351 of 6th axis
97 SPCalarm No0.350 to 351 of 7th axis
98 SPCalarm No0.350 to 351 of 8th axis

100 No. of CNC controlled axes.

101 No. of PMC controlled axes

102 Sum of controlled axes

110 1st axis relative coordinate value

111 ) ) 2nd axis relative coordinate value

112 Iéglssi‘éi(():r?;irg;g?rfa?ig?] 3rd axis relative coordinate value

113 4th axis relative coordinate value

114 5th axis relative coordinate value

115 6th axis relative coordinate value

116 7th axis relative coordinate value

117 8th axis relative coordinate value

200 Total no. of parts machinied

201 No. of parts requied

202 No. of parts machined

210 Power on time

220 Operationtime (Hour, minute)

221 No. of machined Operationtime (second)

222 parts, etc. Cuttingtime (Hour, minute)

223 Cuttingtime (Second)

224 Timer (Hour, minute)

225 Timer (Second)

226 Cycle time (Hour, minute)

227 Cycle time (Second)
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Referenced Systen Information and ID No. List (3/4)
ID No. Information Contents of Information
411 Ist axis servo motor load current value
412 2nd axis servo motor load current value
413 3rd axis servo motor load current value
414 Servo motor load 4th axis servo motor load current value
415 currentvalue 5th axis servo motor load current value
416 6th axis servo motor load current value
417 7th axis servo motor load current value
418 8th axis servo motor load current value
700 Diagnosis 000 to 006
701 Diagnosis 010to 015
710 Diagnosis 030
711 Diagnosis 031
712 Diagnosis 020 to 025
800 Ist axis position error amount
801 DiagnosisInformation | 2nd axis position error amount
802 3rd axis position error amount
803 4th axis position error amount
804 5th axis position error amount
805 6th axis position error amount
806 7th axis position error amount
807 8th axis position error amount
8000 System version 4th digit Main
8001 System version 3rd digit Main
8002 System version 2nd digit Main
8003 System version 1st digit Main
8005 System edition 2nd digit Main
8006 System edition 1st digit Main
8010 System version 4th digit Sub (TT only)
8011 System version 3rd digit Sub (TT only)
8012 System version 2nd digit Sub (TT only)
8013 System version 1st digit Sub (TT only)
8015 . . System edition 2nd digit Sub (TT only)
Systemconfiguration B
8016 System edition 1st dgt Sub (TT only)
8020 Servo series 4th digit
8021 Servo series 3rd digit
8022 Servo series 2nd digit
8023 Servo series 1st digit
8025 Servo edition 4th digit
8026 Servo edition 3rd digit
8030 PMC version 4th digit
8031 PMC version 3rd digit
8032 PMC version 2nd digit
8033 PMC version 1st digit
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Referenced Systen Information and ID No. List (4/4)

ID No. Information Contents of Information

8030 PMC version 4th digit

8031 PMC version 3rd digit

8032 PMC version 2nd digit

8033 PMC version 1st digit

8035 PMC edition 2nd digit

8036 PMC edition 3rd digit

8040 Ladder version 4th digit

8041 Ladder version 3rd digit

8042 Ladder version 2nd digit

8043 Ladder version 1st digit

8045 . . Ladder edition 2nd digit
Systemconfiguration » o

8046 Ladder edition 1st digit

8050 Order made macro version 4th digit

8051 Order made macro version 3rd digit

8052 Order made macro version 2nd digit

8053 Order made macro version 1st digit

8055 Order made macro edition 2nd digit

8056 Order made macro edition 1st digit

8200 Main board CRTC  information

8201 Optional board CRTC  information

8202 Graphic module 1 information

8203 Graphic module 2 information
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6.31.3

Detailed Description of
Reference System
Information

Alarm information

Axis/coordinate position information

Miscellaneous information including the total number of machined parts
Diagnosis information

System configuration information

(1) Alarm information

(a) Alarm check flag ID No. 1
(b) Overheat alarms ID No. 5
(c) Spindle alarms ID No. 6
(d) P/S alarms ID Nos. 11 to 13
(e) Overtravel alarms ID Nos. 20 to 27
() Servo alarms ID Nos. 30 to 48
(g) External alarms ID Nos. 55 to 59

(h) Absolute pulse coder (APC) alarms ID Nos. 70 to 98

First check the information of ID No. 1, then proceed to the
processing of each alarm.

(Example)
06001 ;
#501 =1;
#502 =1;
#8998 =1 ;
N10 #500 = #8999 ; /* Contents of ID No.1 is taken.

#500 = #500 AND #501 ;
IF[#500 NE 0] GOTO [#502*100] ; [* Alarm ?
IF[#501 GE 32768] GOTO 900 ;
#501 = #501*2 ;
#502 = #502+1 ;
GOTO 10 ;
N100 (Processing Bit 0001h )

N200 (Processing Bit 0002h )

N300 (Processing Bit 0004h )

N900 M99 ;
(a) Alarm check flag

The alarm check flag ID No. 1, is a one-word data representing
a number from 0 to 65535.

This flag indicates which alarm was issued.

Example : When bit 3 is 1 (on), 8 is output.
When bit 9 is 1 (on), 512 is output.
When bit 4 and bit 9 are 1 (on), 528 is output.

— 122 —



6. FUNCTIONS OF THE MACRO

B—61803E-1/08 PROGRAMMING EXECUTOR
#f #e  #d #e #b #a  #9 #8  #7 #6 #5 #4 #3  #2  #1 #0 Output

information
Bit (0001h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bit (0002h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2
Bit (0004h) 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 4
Bit (0008h) 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 8
Bit (0010h) 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 16
Bit (0020h) 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 32
Bit (0050h) 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 64
Bit (0080h) 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 128
Bit (0100h) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 256
Bit (0200h) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 512
Bit (0400h) 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1024
Bit (0800h) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2048
Bit (1000h) 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 4096
Bit (2000h) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 80192
Bit (4000h) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16384
Bit (8000h) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32768

For the meaning of each bit, see the alarm check flag table.

Alarm Check Flag

ID No.

Bit Information Meaning

Bit (0001h) PS alarm No.100. Parameter is write enable.

Bit (0002h) P/S alarm No.000. Turn on the power again.
P/S alarm No.101. Power was turned off during

Bit (0004h) program editing. Press <PROG> key and <RE-
SET> key.

Bit (0008h) P/S alarm

Bit (0010h) Overtravel alarm

Bit (0020h) Overheatalarm

Bit (0040h) Servoalarm

Bit (0080h) Memory alarm

Bit (0100h) APC alarm

Bit (0200h) Spindlealarm

Bit (0400h) P/S alarm (No.500 or more)

Bit (0800h) F-16 laser alarm

Bit (1000h) i

Bit (2000h) i

Bit (4000h) i

Bit (8000h) Externalalarm
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(b) Overheat alarms

A one-byte data, ID No. 5, representing a number from 0 to 255
indicates which overheat alarm was issued.

Example : When bit 3 is 1 (on), 8 is output.
When bit 5 is 1 (on), 32 is output.
When bit 3 and bit 5 are 1 (on), 40 is output.

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

information
Bit (01h) 0 0 0 0 0 0 0 1 1
Bit (02h) 0 0 0 0 0 0 1 0 2
Bit (04h) 0 0 0 0 0 1 0 0 4
Bit (08h) 0 0 0 0 1 0 0 0 8
Bit (10h) 0 0 0 1 0 0 0 0 16
Bit (20h) 0 0 1 0 0 0 0 0 32
Bit (40h) 0 1 0 0 0 0 0 0 64
Bit (80h) 1 0 0 0 0 0 0 0 128

For the meaning of each bit, see the overheat alarms table.

Overheat Alarm Table

ID No. Bit information Alarm No. Meaning
Bit (01h) 700 Overheat of master PCB
Bit (02h) [ ([
Bit (04h) [ ([
Spindle overheat by
Bit (08h) 704 spindle speed fluctuation
5 detection
Bit (10h) 701 FAN MOTER
Bit (20h) [ ([
Bit (40h) [ ([
Bit (80h) [ ([

(c) Spindle alarms

A one-word data, ID No. 6, representing a number from 0 to
65535 indicates which spindle alarm was issued.

For one-word data, see Section 6.31.3.(1)(a).
For the meaning of each bit, see the spindle alarm table.
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Spindle Alarm Table
ID No. Bit information Alarm No. Meaning
Bit (0001h) 749 S-SPINDLE LSIERROR
Thisalarm is issued if the spindle control unit of a system with serial spindles
is not started normally when the power is turned on. Four causes can be con-
sidered:
1) The optical cable makes poor contact, or power to the main control unit
] is turned off.
Bit(0002h) 750 2) Powertothe NCisturned onwhen the LED display of the spindle control
unitindicates SU-01 or when an alarm state other than AL-24 is present.
3) Othercauses (such as an incorrect hardware combination)
4) The second spindle (when bit 4 (SP2) of parameter No. 3701 is setto 1)
is in one of the states 1) to 3) above.
Thisalarmis outputto the NC to indicate alarm generation on the spindle unit
Bit (0004h) 751 of a system with serial spindles. Alarm information is indicated by AL-xx (xx
=number). For detailed alarm information, see the AC Spindle Servo Unit
MaintenanceManual.
Inserial spindle control, switchingto the contouring mode, spindle positioning
Bit (0008h) 752 mode, rigid tapping mode, or spindle control mode is notterminated normally.
6 (This alarm is issued when the spindle control unit reacts abnormally to a
switching command from the NC).
Bit (0010h) 753 SPD-1 DATA TRNSFER ERROR
Bit (0020h) [ ([
Bit (0040h) [ ([
Bit (0080h) [ ([
Bit (0100h) [ ([
Bit (0200h) 761 Refer to Alarm No.751
Bit (0400h) 762 Refer to alarm No.752
Bit (0800h) 763 SPD-2 DATA TRNSFER ERROR
Bit (1000h) [ ([
Bit (2000h) [ ([
Bit (4000h) [ ([
Bit (8000h) [ ([

(d) Program/setting (P/S) alarms

The information of ID Nos. 11 and 12 directly indicates the P/S
alarm number.

The information of ID No. 13 is valid only when ID No. 11
indicates 255. The information of ID No. 13 is added to 2500 to
make a P/S alarm number.

P/S Alarm Table

ID No. Meaning
11 P/S alarm No.
12 P/S alarm No. (5000 or more)
13 P/S alarm No. (user alarm)
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(e) Overtravel alarms
Each of ID Nos. 20 to 27 corresponds to an alarm number. The
Information of each ID number indicates the axis in which the
alarm occurred.
For one-byte data, see Section 6.31.3.(1)(b).
For the meaning of each bit, see the overtravel alarm table.
Overtravel Alarm Table
ID No. Alarm No. Meaning
20 500 Stored stroke limit | of + side was passed.
21 501 Stored stroke limit | of — side was passed.
22 502 Stored stroke limit Il of + side was passed.
23 503 Stored stroke limit Il of — side was passed.
24 504 Stored stroke limit Ill of + side was passed.
25 505 Stored stroke limit Ill of — side was passed.
26 506 Hardware OT of + side was passed.
27 507 Hardware OT of — side was passed.
Overtravel Alarm Table
ID No. Bit information Meaning
Bit (01h) Overtravel alrm of 1st axis
Bit (02h) Overtravel alarm of 2nd axis
Bit (04h) Overtravel alarm of 3rd axis
Bit (08h) Overtravel alarm of 4th axis
20-27 Bit (10h) Overtravel alarm of 5th axis
Bit (20h) Overtravel alarm of 6th axis
Bit (40h) Overtravel alarm of 7th axis
Bit (80h) Overtravel alarm of 8th axis
() Servo alarms

The information of ID No. 30 indicates servo alarm Nos. 400 to
407. ID No. 31 indicates the number of the axis in which alarm
No. 400 occurred, ID No. 32 indicates the number of the axis in
which alarm No. 401 occurred, and ID No. 33 indicates the
number of the axis in which alarm No. 404 occurred.

Note, however, that the number of the axis in which alarm No.
401 occurred serves as the information of ID No. 36 when the
logical product of the information of ID No. 32 and the
information of ID No. 35 is 0.

Each of ID Nos. 41 to 48 corresponds to a servo alarm axis, and
the information of each ID number indicates an alarm number.

All information consists of one-byte data. For one-byte data, see
Section 6.31.3.(1)(b). For the bit configuration, see the servo
alarm table.
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Servo Alarm Table
ID No. Bit information Alarm No. Meaning
Bit (01h) 400 Overload signal is turned on.
Bit (02h) 201 Ready signal (DRDY) of servo
amplifier turned off.
Bit (04h) [ ([
Bit (08h) [ ([
The ready signal (MCON) is off
but the ready signal (DRDY) of
Bit (10h) 404 theservoampllfler|sst|||on. A_I-
ternatively, when power is
turned on, DRDY is on but
30 MCON is still off.
The position control system is
abnormal. Reference position
. returnmay have failed duetoan
Bit (20h) 405 abnormality in the NC or servo
system. Retry, starting withref-
erence position return.
Bit (40h) [ ([
Difference of position error be-
Bit (80h) 407 tween synchronized axes ex-
ceeds the specified value.
Servo Alarm Table
ID No. Bit Information Meaning
Bit (01h) 1st axis servo alarm
Bit (02h) 2nd axis servo alarm
Bit (04h) 3rd axis servo alarm
Bit (08h) 4th axis servo alarm
31-33,36 - -
Bit (10h) 5th axis servo alarm
Bit (20h) 6th axis servo alarm
Bit (40h) 7th axis servo alarm
Bit (80h) 8th axis servo alarm
ID No. Meaning
35 Judgement to fix an of servo alarm No.401
ID No. Meaning
41 Servo alarm 1st axis
42 Servo alarm 2nd axis
43 Servo alarm 3rd axis
44 Servo alarm 4th axis
45 Servo alarm 5th axis
46 Servo alarm 6th axis
47 Servo alarm 7th axis
48 Servo alarm 8th axis
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Servo Alarm Table
ID No. Bit information Alarm No. Meaning
Bit (01h) 411 Position error during movement is larger than set value.
Bit (02h) 413 Error register contents exceeds " 2x+31.
Bit (04h) 415 A speed larger than 511875 detection units/sec is to be specified.
Bit (08h) 416 Position detection system of pulse coder is abnormal.
Bit (10h) 412 ([
Bit (20h) 410 Position error at stop is larger than set value.
Bit (40h) 414 Digital servo system is abnormal.
This alarm is issued if any of the following conditions occur:
41-48 1) Avalue beyond the specifiable range is set in parameter No. 2020 (motor
type).
2) Acorrectvalue (111 or-111) isnotsetin parameter No. 2022 (motor rotation
direction).
. 3) Anincorrect value such as a negative value is set in parameter No. 2023
Bit (80h) 417 -
(number of speed feedback pulses per motor revolution).
4) Anincorrect value such as a negative value is set in parameter No. 2024
(number of position feedback pulses per motor revolution).
5) Parameter Nos. 2084 and 2085 (flexible feed gear ratios) are not set.
6) Avalue beyond arange from 1 to the number of controlled axes, or avalue

not successive is set in parameter No. 1023 (servo axis number).

(9) External alarms

A one-byte data, ID No. 55, representing a number from 0 to 255

indicates which external alarm was issued.

The information of ID Nos. 56 to 59 directly indicates alarm

numbers.

For one-byte data, see Section 6.31.3.(1)(b). For the meaning of

each bit, see the external alarm table.

External Alarm Table

ID No. Bit information Meaning
Bit (01h) External alarm 1
Bit (02h) External alarm 2
Bit (04h) External alarm 3
Bit (08h) External alrm 4
% Bit (10h) (I
Bit (20h) (I
Bit (40h) (I
Bit (80h) (I
ID No. Meaning
56 Alarm No. of external alarm 1
57 Alarm No. of external alarm 2
58 Alarm No. of external alarm 3
59 Alarm No. of external alarm 4
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(h)

Absolute pulse coder (APC) alarms

First check ID No. 70. If bit O is on, check the following:
ID No. 71to 78
ID No. 81 to 88
ID No. 90 to 98

Each of ID No. 71 to 78 corresponds to an axis; bit 5, if on,
indicates that alarm No. 300 has occurred.

Each of ID No. 81 to 88 corresponds to an axis; the information
of each ID No. indicates an APC alarm number.

Check ID No. 90 to determine whether to read the information of
ID No. 91 to 98 indicating serial pulse coder (SPC) alarm
information. Correct information can be read if bit 2 is on. Each
of ID No. 91 to 98 corresponds to an axis.

All information consists of one-byte data. For one-byte data, see
Section 6.31.3.(1)(b). For the meaning of each bit, see the APC
alarms table.

APC Alarm Table

ID No. Bit information Meaning
70 Bit (01h) Displays APC alarm
ID No. Meaning
71 1st axis alarm No0.300
72 2nd axis alarm No.300
73 3rd axis alarm No.300
74 4th axis alarm No.300
75 5th axis alarm No.300
76 6th axis alarm No.300
77 7th axis alarm No.300
78 8th axis alarm No.300
APC Alarm Table
ID No. Bit information Meaning
Bit (O1h) [
Bit (10h) [
71-78
Bit (20h) Manual reference position return is required.
Bit (40h) [
Bit (80h) [
ID No. Meaning
81 1st axis APC alarm
82 2nd axis APC alarm
83 3rd axis APC alarm
84 4th axis APC alarm
85 5th axis APC alarm
86 6th axis APC alarm
87 7th axis APC alarm
88 8th axis APC alarm
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ID No. Bit information Alarm No. Meaning
. APCcommunicationerror
Bit (01h) 301 (Datatransmission fault)
Bit (02h) 302 APC oyer_tlme error (Data
transmission fault)
Bit (04h) 303 APC frgm_lng error (Data
transmission fault)
Bit (08h) 304 APC P_arl_ty error (Data
transmission fault)
. APC  Pulse missing
Bit (10h) 305 alarm.(APCalarm)
81-88 APC battery voltage has
Bit (20h) 306 loweredbelowthelevel,in

which no data is held.
(APC alarm)

APC battery voltage is a
Bit (40h) 307 level that requires re-
placement. (APC alarm)

APChbatteryvoltage might
became a level that re-
Bit (80h) 308 quires battery replace-
ment in the past (APC
alarm).
APC Alarm Table
ID No. Bit information Meaning
90 Bit (04h) Displays SPC alarm
ID No. Meaning
91 1st axis SPC alarm
92 2nd axis SPC alarm
93 3rd axis SPC alarm
94 4th axis SPC alarm
95 5th axis SPC alarm
96 6th axis SPC alarm
97 7th axis SPC alarm
98 8th axis SPC alarm
APC Alarm Table
ID No. Bit information Alarm No. Meaning
Bit (01h) 350 Abnormalserial pulse coder.
Communicationerror of seri-
Bit (02h) 351 al pulse coder (Data trans-
mission fault)
Bit (04h) [m i
91-98 Bit (08h) (I (I
Bit (10h) [m i
Bit (20h) [m i
Bit (40h) [m i
Bit (80h) [m i

— 130 —



6. FUNCTIONS OF THE MACRO
B—61803E-1/08 PROGRAMMING EXECUTOR

(2) Detailed information of Axis and Coordinate

Axis and Coordinate Detailed Information

ID No. Meaning

100 No. of CNC controlled axes

101 No. of PMC controlled axes

102 No. of axes

110 1st axis relative coordinate value
111 2nd axis relative coordinate value
112 3rd axis relative coordinate value
113 4th axis relative coordinate value
114 5th axis relative coordinate value
115 6th axis relative coordinate value
116 7th axis relative coordinate value
117 8th axis relative coordinate value

(3) Miscellaneous information including the total number of machined

parts

The information of ID Nos. 210, 220, 222, 224, and 226 is given in
minutes.

Example: When ID No. 220 indicates 360, this information means

6 hours.

When ID No. 220 indicates 369, this information means
6 hours and 9 minutes.

When ID No. 224 indicates 359, this information means
5 hours and 59 minutes.

The information of ID Nos. 221, 223, 225, and 227 is given in 1/1000
seconds.

Example: When ID No. 221 indicates 3000, this information
means 3 seconds.
When ID No. 221 indicates 36000, this information
means 36 seconds.

No. of Total Parts Machined, etc.

ID No. Meaning
200 Total number of Parts machined
201 Number of parts required
202 Number of parts machined
210 Power on time
220 Operationtime
221 Operationtime
222 Cuttingtime
223 Cuttingtime
224 General purpose integrated time
225 General purpose integrated time
226 Cycle time
227 Cycle time

(4) Servo motor load current (Series 16/18)

A load current, digitized by the A/D converter, can be read. The read
data is input as a value between —7282.0 and +7282.0 inclusive.
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ID No. Meaning
411 1st axis servo motor load current
412 2nd axis servo motor load current
413 3rd axis servo motor load current
414 4th axis servo motor load current
415 5th axis servo motor load current
416 6th axis servo motor load current
417 7th axis servo motor load current
418 8th axis servo motor load current

Details of read data

The actual load current is calculated as follows:

(AD  N)/7282 = Load current (A peak)
AD: Input value (value of #8999)
N:

Motor type N value Motor type N value
4-0S 4 5S/3000 80
3-0S 10S/3000

20S/3000
1-0S 12
30S/1200
2-0S
1-0S/3000 30/2000 100
0S 40 20S/3000 130
5S 30S/3000
10S 40S/2000
20S/1500

The load current calculated from the above formula is the value
corresponding to the maximum current for the motor being used. The
load current, therefore, becomes smaller than the
continuous rated current for the motor, as displayed on the servo

calculated

adjustment screen.

Q)

Each of one-byte data, ID Nos. 700, 701, and 712, representing a

Diagnosis information

number from 0 to 255 indicates diagnosis information.

Example:

Bit (O1h)
Bit (02h)
Bit (04h)
Bit (08h)
Bit (10h)
Bit (20h)
Bit (40h)
Bit (80h)

For the meaning of each bit, see the diagnosis information table.
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When bit 3 is 1 (on), 8 is output.
When bit 5 is 1 (on), 32 is output.

When bit 3 and bit 5 are 1 (on), 40 is output.

#7

P OOOOOOOo

#6

OPr OO0 O0O0OO0OOo
OO0OPFrPOO0OO0OO0OOo

#5

#4

cNeoNeN NeoloNolNo]

#3  #2

cNeoNeoNoN e lNolo]
cNeoNeoNoNol Nello]

#1

cNeoNeoNoNoNol o]

#0

eNeoNeoNoNolNoNoll

Output
information
1

2

4

8

16

32

64

128
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Diagnose Detailed Information

ID No. Bit Information Meaning
Bit (01h) M,S, T function is being executed.
Bit (02h) Move command is being executed in automatic operation.
Bit (04h) Dwell is being executed.
Bit (08h) Inposition check is being done.
700 Bit (10h) Feed rate override is 0%.
Bit (20h) Interlock is on.
Bit (40h) Waiting for spindle speed arrival signal becom on.
Bit (80h) (I
Bit (01h) Data is being output via reader/puncher interface.
Bit (02h) Data is being input via reader/puncher interface.
Bit (04h) Waiting for index table clamping /unclamping befor/after B axis index table indexing.
Bit (08h) (I
ot Bit (10h) Jog override is 0 %.
Bit (20h) Emergency stop, external reset, reset & rewind or reset key on MDI panel is on.
Bit (40h) External program number is being searched.
Bit (80h) (I
Diagnose Detailed Information
ID No. inf?))r/Sthtin:Jn Meaning
710 0-255 Displays the character that caused TH alarm by the number of characters from the top of the block.
711 0-255 Reading code of the character that caused TH alarm.
Diagnose Detailed Information
ID No. Bit Information Meaning
Bit (01h) Emergency stop or servo alarm.
Bit (02h) (I
Bit (04h) (I
Bit (08h) Reset key is pressed.
Bit (10h) Reset & rewind turned on.
Bit (20h) Emergency stop
Bit (40h) External reset, emergency stop reset, or reset & rewind
712 A flag to stop pulse distribution by any of the following actions:
1) Externalreset
2) Reset&rewind
Bit (80h) 3) Emergency stop

4)  Feedhold

5) Reset key on MDI

6) Mode changed to a manual mode (JOG/HANDLE/INC)
7) Analarmisissued
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ID No. Meaning
800 1st axis position error
801 2nd axis position error
802 3rd axis position error
803 4th axis position error
804 5th axis position error
805 6th axis position error
806 7th axis position error
807 8th axis position error

(6) System configuration information

The system information of the following ID numbers is output as
ASCII code information represented in decimal:

8000 - 8003, 8005 - 8006
8010 - 8013, 8015 - 8016
8020 - 8023, 8025 - 8026
8030 - 8033, 8035 - 8036
8040 - 8043, 8045 - 8046
8050 - 8053, 8055 - 8056

NOTE
ID Nos. 8010to 8013, 8015m and 8016 are usable only with
the TT system.

For the meanings of ID Nos. 8200 to 8211, see the system configuration
information table.

(Series 16/18)

Con- Hexa- Deci- Con- Hexa- Deci- Con- Hexa- Deci-
tents decimal mal tents decimal mal tents decimal mal
A 41 65 N 4e 78 0 30 48
B 42 66 (0] Af 79 1 31 49
C 43 67 P 50 80 2 32 50
D 44 68 Q 51 81 3 33 51
E 45 69 R 52 82 4 34 52
F 46 70 S 53 83 5 35 53
G 47 71 T 54 84 6 36 54
H 48 72 U 55 85 7 37 55
| 49 73 \Y 56 86 8 38 56
J 4a 74 w 57 87 9 39 57
K 4b 75 X 58 88
L 4c 76 Y 59 89
M 4d 77 z 5a 90
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System Configuration Information Table

ID No. Bit information Meaning
0 14-inch CRT screen module is installed
1 9-inch CRT screen module is installed
8200 2 10-inch CRT screen module is installed
255 CRT screen module is not installed
0 14-inch CRTC screen main module is installed
1 9-inch CRTC screen main module is installed
2 10-inch CRTC screen main module is installed
8201 4 14-inch CRTC screen graphic module is installed
5 9-inch CRTC screen graphic module is installed
6 10-inch CRTC screen graphic module is installed
255 CRT screen module is not installed
0 Graphic module is installed
8202
255 Graphic module is not installed
0 Graphic module is installed
8203
255 Graphic module is not installed
255 No CRT module is mounted.
1 9” CRT module is mounted.
2 9” color CRT module is mounted.
3 14" color CRT module is mounted.
4 LCD 14" color CRT module is mounted.
5 LCD 9" CRT module is mounted.
8210 6 VGA 14" color CRT module is mounted.
7 Undefined
8 LCD 14" CRT module is mounted.
9 LCD 9” color CRT module is mounted.
12 VGA 9" CRT module is mounted.
10 VGA 9" color CRT module is mounted.
11 VGA 14" CRT module is mounted.
255 No graphics module is mounted.
1 standard graphics module is mounted.
8211 2 FAPT graphics module is mounted.
3 MMC graphics module is mounted.
4 Undefined
5 VGA graphics module is mounted.
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6.32

EXTERNAL
CHARACTER
REGISTRATION/
DISPLAY FUNCTION
(Series 20)

External characters are character patterns generated and registered by the
user. With the Series 20, the user can register up to 40 external characters
for display using conversational macros. This function allows the user to
display special characters and graphics other than the standard character
patterns provided by the CNC.

The methods of registering and displaying external characters are
described below.

NOTE
With the Series 16/18/21, the external character
registration/display function cannot be used.

(1) Registering external characters

A character on the CRT screen of the Series 20 consists of 400 pixels:
16 pixels (horizontal) by 25 pixels (vertical).

@ : On (lit)
O : Off (not lit)

O~NO UL WNPRE

,_.
w
O00000O0O0OOOOOLOOOOOOOOOOOOR
O00000O00O0O0OOLOLOOOOOOOOOOOONN
O00000O00O0O0OOLOLOOOOOOOOOOOOwW
O0000O0O0O0OOOOLOLOOOOOOOOOOOO
O00000O00O0O0OOLOLOOOOLeOOOOOOOw
O00000O00OO0O0OOLOLOOOLOeeOOOO00O®
O00000O00O0O0OOLOLOOOLOeeeOOOOON
O00000O00OO0O0OOLOLOOOOeee OOV ™
0000000000000 000000000 0 00 C©
000C0000000000000000000000
0000000000000000000000 000
000C0000000000000000000000
0000000000 OOOOOOOOOOOOOOO
O00000OOOOOLOOOOOOLOOOOOOOOOR
0000000000 OOOOOOOOOOOOOOOK
0000000000 OOOOOOOOOOOOOOO,

To register an external character, 25 variables are used.

One variable represents the states of 16 horizontal pixels, on or off, in
BCD rotation. A row of 25 variables represents one character (400
pixels).
Example:)
OOOOOOOOOOOOOOOO= 0000000000000000= 0
OO0O0OOO0OOOOOOe®OO= 0000000000001100= 12
@ OO0O00O0OOOOOOOOOO= 1000000000000000= 32768
0000000000000000- 1111111111111111= 65535

A character pattern defined by a row of 25 variables is stored in external
character memory using a G code in the format below.
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<Command format>
G319 Ppppp Qqg .
pppp  : Number of the first variable of a row of 25 variables defining a

character pattern

qq . External character number (00 to 39)
(Externalmemory is as large as 40 characters, and qq specifies
a character position for storing a character pattern.))

Example: Macro program for storing the number 1 indicated above as
the 20th character in external character memory (external

character number = 20)

#101=0;
#102=0;
#103=0;
#104= 240,
#105= 496 ;
#106= 1008 ;
#107=2032 ;
#108= 4080 ;
#109= 240
#110= 240,
#111= 240,

O000000OO0O0OO0
O000000OOOO0O0
O00000O0OO0OO0
O00000O0OOO0O0
O00O@O00O0O000O0
0000000000
oJoleX X X JOXOXOXOXQ)
oJoyeX X X X JXOXOXOX@)
00000000000
00000000000
00000000000
00000000000
O00000O0O0OO0O0
O00000O0O0OO0O0
O00000O0OOO0O0
O00000O0OOO0O0

#121= 240,
#122= 240,
#123=0;
#124=0,
#125=0;

O000O0
O000O0
O000O0
O000O0
O000O0
O000O0
O000O0
O000O0
OocOCee
OocoCee
O0cOCee
O0cOCee
O000O0
O000O0
O000O0
O000O0

G319 P101 Q20;

NOTE

1 By executing G319, the character pattern defined by a row of 25
variables is stored in external character memory. After a character
pattern is stored, the 25 variables can be used for other purposes.

2 The data in external character memory is erased when power is
turned off; registered character patterns are erased.

3 Specify an external character number from 00 to 39. If a number
not within this range is specified, the registration/display function

does not function normally.
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(2) Displaying external characters

By executing a G code in the format below, an external character
stored in external character memory can be displayed.

<Command format>
G243 Xx Yy (“80gq”) ;

Xx, Yy: Specifies adisplay start position. Xand Y representan X coor-
dinate and Y coordinate in the character coordinate system,
respectively.

(“80qQq"): Specifies the external character number of an external charac-
ter to be displayed. Note, however, that an external charac-
ter number from 00 to 39 must be specified for qq in hexade-
cimal. 80gqg must be enclosed in quotation marks inside of
parentheses.

That is, 80qq must be specified in the format ("80qq”).)

gq: 00h to 31h in hexadecimal (external character
number from 00 to 49

External character Command value
number (80qq)
00 8000
01 8001
02 8002
10 800A
11 800B
12 800C
13 800D
14 800E
15 800F
16 8010
17 8011
38 8026
39 8027

Example: Command for displaying the external character (20th char-
acter in external character memory) registered in Example
(1) above

G243 X___ Y__  “8014" ;

NOTE
Be sure to specify a hexadecimal value from 00h to 27h for
gqg. Otherwise, the display function does not function
normally.)
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6.33

EXECUTION MACRO
CALL MASK
FUNCTION

6.33.1 An execution macro call can be masked by using the executor parameter
Function or macro variable.

The following execution macro calls can be masked:
Axis address call
T code macro call
T code subprogram call

A masked call instruction is handled as either an axis move command or
a T code output command.

Examples) When bit 0 (AX1CL) of compilation parameter No. 9005 is
set to 1 and bit 0 (MA1) of executor parameter No. 9010 is
set to O:

User program
00001 ;
GO0 X10 Z10; - Calls execution macro program O9009.
GO00 X20 Z20; - Calls execution macro program O9009.

When bit 0 (AX1CL) of compilation parameter No. 9005 is set to 1 and
bit 0 (MA1) of executor parameter No. 9010 is set to 1:

User program
00001 ;
GO00 X10 Z10; - Moves to X10, Z10 in rapid traverse mode.
GO00 X20 Z20; - Moves to X20, Z20 in rapid traverse mode.

When bit 0 (TCAL) of compilation parameter No. 9002 is set to 1 and
macro variable #8691 is set to 1:

<User program> <P-CODE program>
00001 ; 09000 ;
GO00 X10 710; GO0 X....
T11 ; - Calls P-CODE program 09000
GO00 X20 z720; #8691 =1;
T12; -~ T12 code M99 ;
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6.33.2
Macro Variables Variable Function Conversa- Auxiliary Execution
number tional
#8690 Execution macro call R/W R/W R/W

mask function variable 1

#8691 Execution macro call R/W R/W R/W
mask function variable 2

R: Read enabled/W: Write enabled
#8690: Execution macro call mask function variable 1
1 = Masks a first axis address macro call.
2 = Masks a second axis address macro call.
4 = Masks a third axis address macro call.
8 = Masks a fourth axis address macro call.
16 = Masks a fifth axis address macro call.
32 = Masks a sixth axis address macro call.
64 = Masks a seventh axis address macro call.
128 = Masks an eighth axis address macro call.
#8691: Execution macro call mask function variable 2
1 = Masks a T code macro call.

One or more macro calls can be masked. For example, to mask the first
and second axis address macro calls, specify variable #8690 as follows:

#8690 = 3 ;

NOTE

1 When data is written to variable #8690, the value of executor
parameter No. 9010 also changes accordingly. When data is read
from #8690, the value of executor parameter No. 9010 is also read.
The same is true of variable #8691 and executor parameter No.
9011.

2 If datais written to variable #8690 or #8691 using a conversational
macro (display macro) while an execution macro (machining
macro) is executing, the write operation may be delayed.
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Series 16/18 2—PATH DEDICATED CONTROL FUNCTION

The macro libraries for path 1 are shared as libraries for single—path
control. The macro libraries for path 2 are dedicated. The macro libraries
listed below are for the T series, and similar libraries are available for the
M series.

Macro libraries for path 1

16-TA.EXEC/??
18-TA.EXEC/??
F16TA_??.MEX
F18TA_??.MEX
F16TB_??.MEX
F18TB_??.MEX
F16TC_??.MEX
F18TC_??.MEX
F16TI_??.MEX

F18TI_??.MEX

: FANUC P-G Mark llI/Mate

: FANUC P-G Mark llI/Mate

: 16—TA macro library for personal computers

: 18-TA macro library for personal computers

: 16—TB macro library for personal computers
: 18-TB macro library for personal computers
: 16—TC macro library for personal computers
: 18-TC macro library for personal computers
: 16-TA macro library for personal computers

: 18-TA macro library for personal computers

Macro libraries for path 2

16-TTA.SB.EXEC/??: FANUC P-G Mark Il/Mate
18-TTA.SB.EXEC/??: FANUC P-G Mark Il/Mate

F16TTS??.MEX
F18TTS??.MEX
F16TTB??.MEX
F18TTB??.MEX
F16TTC??.MEX
F18TTC??.MEX

: 16—TA macro library for personal computers
: 18-TA macro library for personal computers
: 16—TB macro library for personal computers
: 18—TB macro library for personal computers
: 16—TC macro library for personal computers
: 18—TC macro library for personal computers

Both path 1 and path 2 allow the coding of execution, conversational, and
auxiliary macro programs.

With Series 1818i, common macro libraries are used for path 1 and path
2. The path to be selected is determined by making a selection with the
keyword SYSTEM in the link control file. For details, refer to the "FAPT
MACRO COMPILER (For Personal Computer) PROGRAMMING
MANUAL (B-66102E).”

The special 2—path control functions are explained below.
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CONTROL FUNCTION

PROGRAMMING B—61803E-1/08

7.1

COMMON
CONVERSATIONAL
MACRO SCREEN

When macro executor ROM are mounted on tool posts 1 and 2, the
conversational macro of the macro executor of tool post 1 can be
executed, regardless of which tool post selects the conversational macro
screen.

Set compilation parameter TTDSP (No. 9007, #0) to 1 for the executor
of tool post 2. Set parameters 9038, 9040, and 9041 to the same values
as in tool post 1. The conversational macro program of tool post 1 is

executed even when t key is pressed while tool post 2 is being
selected.

If the parameter is set to 0, the conversational macro programs selected
by the heads of tool posts 1 and 2 are executed separately.

TTDSP=1: The common conversational macro screen is validated.

NOTE
This function cannot be executed when the function for

leaving the screen unchanged when the key is pressed
(Section 6.26) is executed.
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7.2 When the macro executor ROM are mounted on tool posts 1 and 2, the

COMMON heads of tool posts 1 and 2 can share conversational macro variables
(#10000 and on and #20000 and on). When this function is validated, the

CONVERSATIONAL execution, auxiliary, and conversational macro programs of tool posts 1

MACRO VARIABLE and 2 can share the conversational macro variables.

If this function is not used, heads 1 and 2 can use different conversational
macro variables.

(When this function is not used)

PATH-1 PATH-2
09999; 09999;
#1oo¥#10000; — #10050:123;
M99;. M99;:
#10000 S #10000 123
#10001 #10001
#10002 #10002

(When variable #10000 is shared (used by head 1))

PATH-1 PATH-2
09999; 09999;
#100.:#10000; € #100;)0:123;
M9g9; . M99; |

#10000 123 <€

#10001

#10002
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8. FUNCTIONS FOR STOPPING A
CONVERSATIONAL MACRO PROGRAMMING B-61803E-1/08

FUNCTIONS FOR STOPPING A CONVERSATIONAL
MACRO

The macro executor can stop the execution of a conversational macro
program at a particular program and sequence specified by parameters.

Parameters of the macro executor

1) No. 9000, bit 2 (TSTP)

TSTP 1:The execution of the conversational macro program is
stopped.

0 : The conversational macro program is executed.

2) No. 9002 : Number of the program at which execution of the
conversational macro program is stopped

3) No. 9003 : Number of the sequence at which execution of the
conversational macro program is stopped

Specify the numbers of the program and sequence at which the
conversational macro program is to be stopped and execute the
conversational macro program on screen. When an attempt is

made to execute the block corresponding to the specified program and
sequence, TSTP is automatically turned on. The execution of the
conversational macro is stopped. If parameter No. 9002 is set to 0, this
function is invalidated. In usual operation, it must be set to 0.

When this function is used, compilation parameter SEQ must be setto 1
to output sequence numbers to the P-CODE program.
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B-61803E-1/08 APPENDIX A. MACRO PROGRAM EXAMPLE

A MACRO PROGRAM EXAMPLE
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Al
EXAMPLE-1:
CIRCULAR CUTTING
INPUT AND
EXECUTION
X—axis
CIRCURAR CUTTING 00010 N0790
Circular Cutting Display Layout:
| (RADIUS) = The cursor is moved, using the cursor key |
F (FEED) = or soft keys “RADIUS”, “FEED” or “OFSNUM’.
D (OFS NUM) = Key in data from MDI at the cursor position and
press to write data. Or after keying in
Y—axis | data, press the soft key for direct input.
After all data has been input, press the soft key
| “EXEC" : the axis will move.
| By pushing the soft key “END”, the display
l<|_,l returns to the menu screen.
| NUM 12345 | | |
| NOT READY BUF AUTO |
\ [RADIUS] [FEED] [OFSNO] [EXEC] [ END ] /
All
Source Program for
Main Program
00010 09999 ;
00020 NOO01 (00001 -- MAIN PROG -MENU )
00030 NO0O02 (00010 -- KEY TEST );
00040 NOO3 (00011 -- SUB SOFT KEY DISP );
00050 N0O04 (00020 -- CURSOR TEST );
00060 NOO5 (00030 -- DISPLAY TEST );
00070 NOO6 (00031 -- SUB TIMER );

00080 NOO7 (00032 -- SUBBLINK TEST );
00090 NOO8 (00033 -- SUB STRING DATA );
00100 NOO9 (00040 -- ADDRESS VARIABLE TEST );
00110 NO10 (00041 -- SUB DATA TABLE );
00120 NO11 (00050 -- CIRCLE TEST );

00130 NO12 (00051 -- SUB DATA DISP )
00140 NO13 (00052 -- SUB STRING DISP );
00150 NO014 (00053 -- SUB GRAPHIC DISP );
00160 NO15 (00054 -- SUB PMC WINDOW );
00170 NO16 (09010 -- EXEC MACRO PROGRAM -G100- );
00180 ;

00190 N101 (V140 --- PROGRAM NUMBER );
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00200 N102 (V141 --- TIMER )
00210 N103 (V142 --- KEY CONTROL DATA -V8501-);

00220
00230
00240
00250
00260
00270
00280

00290 ;
00300 ;
00310 ;

00320
00330
00340

00010
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120

N104 (V143 --- STRINGS DATAOFFSET  );
N105 (V144 --- KEY INPUT DATA  -V8503-);
N105 (V145 --- ADDRESS INPUT DATA -V8504-) ;
N107 (V146 --- CURSOR X POINTER );
N108 (V147 --- CURSOR Y POINTER );
N109 (V148 --- )

N110 (V149 --- )

1
1

1

00001 ;
NO00 G202 P3 ;
#8505=0 ;
G243 X0 YO Al BO (SAMPLE PROGRAM) ;
X2 Y3 (1--KEY TEST) ;
X2 Y5 (2 -- CURSOR TEST) ;
X2 Y7 (3 -- DISPLAY TEST) ;
X2 Y9 (4 -- ADDRESS VARIABLE) ;
X2 Y11 (5 -- CIRCLE) ;
#8509=0033 ;
#143=300 ;
M98 P0011 ;

00130 NOO1 #142=#8501;

00140
00150
00160
00170
00180
00190

00200 ;

00210
00220
00230
00240

IF [#142 EQ 0] GOTO 99 ;
IF [#142 LT 12 GOTO 99 ;
IF [#142 GT 16] GOTO 99 ;
#8500=[#142-11] *10;
M99

NO99 M99 P1;

1
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A.l.2

Source Program for
Input Control

00010 O0010;

00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140
00150
00160
00170
00180

00190 ;

00200
00210
00220
00230

G202 P3;
G243 X0 Y2 A1BO (KEY TEST --HIT ANY KEY --);
#143=100;

M98 P0011 ;

NOO01 #8502=2;

#142=#8501 ;

IF [#142 EQ 0] GOTO 99;

#101=#142 ;

#102=#8503 ;

#103=#8504 ;

G243 X0 Y4 A1 B0 (CONTROL ) F8.3 Z0 D#101 ;
G243 X0 Y5 A1 BO (ADDRESS ) F8.3 Z0 D#103 ;
G243 X0 Y6 A1 BO (DATA ) F8.3Z0D#102;

NO099 IF [#142 NE 16] GOTO 97 ;
NO098 #8500=1;

M99 ;

NO97 M99 P1;

1

00010 O0011;

00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120

#100=0 ;

WHILE [#100 LT5]DO 1 ;
G243 X[#100*8+1] Y16 A1 BO P[#143+#100] ;
#100=#100+1 ;

END1;

M99;
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A.l3
Source Program for
Cursor Control

00010 00020 ;
00020 G202 P3;

00030  #8505=0;

00040  #8502=0;

00050 N008 G243 X0 Y1 (CURSOR TEST — MOVE CURSOR —) ;
00060 G243 X0 Y3 (A);

00070 G243 X0 Y4 (B);

00080 G243 X0 Y5 (C);

00090 G243 X0 Y6 (D)

00100 G243 X0 Y7 (E);

00110 G243 X0 Y8 (F);

00120  #143=100;

00130 M98 P0011 ;

00140  #100=0;

00150  #8506=2;

00160 NOO1 #142=#8501 ;

00170  IF [#142 EQ 0] GOTO 3;
00180  IF [#142 NE 3]GOTO 2;
00190  #100=#100+1;

00200 NOO2 IF [#142 NE 4] GOTO 3 ;
00210  #100=#100-1;

00220 NOO3 #100=#100+6 ;

00230  #100=#100-[FI [#100/6]]*6;
00240  #8507=#100+3 ;

00250  #8505=1;

00260 NO099 IF [#142 NE 16] GOTO 97 ;
00270 NO98 #8500=1 ;

00280 M99 ;

00290 N097 M99 P1 ;

00300 ;

00310 ;

00320 ;

00330 ;

00340 ;
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Al4
Source Program for
Character Display

00010 O0030;

00020 G202 P3;

00030  #8502=0;

00040  #8505=0;

00050  #143=100;

00060 M98 P0011 ;

00070 NOO1 G243 X0Y2 A1 B0 K200;
00080 XOY2(DISPLAY TEST);
00090 G243 X0Y4Al1B0K200;
00100  #141=100;

00110 M98 P0031 ;

00120 X0 Y4 (FANUC 0 SERIES MACRO COMPILER) ;
00130  #141=300;

00140 M98 P0031 ;

00150 G243 X0Y4Al1B0K200;
00160  #141=100;

00170 M98 P0031 ;

00180 G243 X0Y4Al1B0K200;
00190 X0 Y4 (*3441 2438 493D 3C28 00C3 00BD 00C4*) ;
00200  #141=300;

00210 M98 P0031 ;

00220 G243 X0Y4 A1B0OK200;
00230  #141=100;

00240 M98 P0031 ;

00250 G243 X0Y4A1B0K200;
00260 X0 Y4 (INT. CODE ) (*2F40 2F48 2F79 2F53%) ;
00270  #141=300;

00280 M98 P0031 ;

00290 G243 X0Y4A1B0OK200;
00300  #141=100;

00310 M98 P0031 ;

00320 X0 Y4 A3 BO (3 MULTI);
00330  #141=300;

00340 M98 P0031 ;

00350 G243 X0Y4Al1B0K200;
00360  #141=100;

00370 M98 P0031 ;

00380 M98 P0032 ;

00390  #141=100;
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00400 M98 P0031 ;

00410 G243 X0Y4A1B0K200;
00420 X0 Y4 (DATADISPLAY TEST 1234.567);
00430 #100=1234.567 ;

00440 G243 X0Y6 F8.3Z0K200;
00450 X0 Y6 (F8.3 ) D#100;

00460  #141=300;

00470 M98 P0031 ;

00480 G243 X0Y6 F8.371K200;
00490  #141=100;

00500 M98 P0031 ;

00510 XO0Y6 (F8.3 ) D#100 ( LEADING ZERO NEG.) ;
00520  #141=300;

00530 M98 P0O031 ;

00540 G243 X0Y6 F5.2K200;
00550  #141=100;

00560 M98 P0031 ;

00570 X0 Y6 (F5.2 ) D#100;

00580  #141=300;

00590 M98 P0031 ;

00600  #8509=0033;

00610 G243 X0Y4Al1B0K200;
00620  #141=100;

00630 M98 P0031 ;

00640 X0 Y4 (STRINGS DISPLAY TEST) ;
00650 G243 X0 Y6 K200 ;

00660 XO0Y6P10;

00670  #141=300;

00680 M98 P0031 ;

00690 G243 X0 Y6 K200 ;

00700  #141=100;

00710 M98 P0031 ;

00720 XO0Y6P20;

00730  #141=300;

00740 M98 P0031 ;

00750  #142=#8501;

00760 NO99 IF [#142 NE 16] GOTO 97 ;
00770 NO98 #8500=1;

00780 M99;

00790 M99 P1;

00800 ;

00810 ;
00820 ;
00830 ;
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00840 ;

00010 00031 ;

00020 NOO1 IF [#141LT 0] GOTO 99;
00030  #141=#141-1;

00040 GOTO1;

00050 N099 #142=#8501;

00060 IF[#142 EQ 16] GOTO 97 ;
00070 M99;

00080 N0O97 M99 P98 ;

00090 ;

00100 ;

00110 ;

00120 ;

00130 ;

00010 00032 ;
00020 G243 X0 Y4 A1BO (BLINKTEST);
00030  #100=200;

00040 WHILE [#100 GT 0] DO 1 ;

00050 #100=#100-1 ;

00060 NOO1 G243 X0 Y6 Al B1 (BLINK SLOW) ;
00070 END 1;

00080 G243 X0Y6 A1BOK20;
00090  #141=100;

00100 M98 P0031 ;

00110  #100=200;

00120 WHILE [#100 GT 0] DO 2 ;
00130 #100=#100-1 ;

00140 NOO2 G243 X0 Y6 Al B2 (BLINK FAST) ;
00150 END 2;

00160 G243 X0Y4Al1B0K200;
00170 M99;

00180 ;

00190 ;

00200 ;

00210 ;

00220 ;
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00010 00033 ;
00020 N010 (ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789);
00030 N020 (FANUC TECHNICAL TRAINING CENTER)
00040 N100( );

00050 N101( );

00060 N102( );

00070 N103( );

00080 N104 (END );

00090 N200 (RADIUS);

00100 N201 (FEED);

00110 N202 (OFS NO) ;

00120 N203 (EXEC);

00130 N204 (END );

00140 N300 (TEST-1);

00150 N301 (TEST-2);

00160 N302 (TEST-3);

00170 N303 (TEST-4);

00180 N304 (TEST-5);

00190 N500 (INPOSITION WIDTH ) ;

00200 N504 (SERVO ERROR LIMIT ) ;

00210 N508 (GRID SHIFT VALUE );

00220 N512 (LOOP GAIN MULTIPLY);

00230 M99 ;

00240 ;

00250 ;

00260 ;

00270 ;

00280 ;
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A.15

Source Program for
Address Variables

00010 O0040;

00020
00030
00040

G202 P3;
#143=100;
M98 P0011 ;

00050 NOO8 G243 X0 Y2 A1 B0 K520;

00060
00070
00080
00090

G243 X0 Y2 A1 BO (ADDRESS VARIABLE TEST) ;
#141 =100 ;

M98 P0031 ;
X0 Y4 (ADDRESS G READ TEST) ;

00100 NOO1#101=G121.4;

00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390

IF [#101 EQ 0] GOTO 2;

X0Y6Z1F1.0 (ESP STATUS — ) D#101 ( PUSH ESP) ;
#142=#8501 ;

IF [#142 EQ 16] GOTO 98 ;

M99 P1;

NO002 X0 Y6 Z1 F1.0 (ESP STATUS — ) D#101 ( RESET ESP);

#141=100 ;
M98 P0031 ;
X0 Y4 K200 ;
#141=100 ;
M98 P0031 ;
X0 Y4 (ADDRESS D WRITE TEST) ;
M98 P0041 ;
G243 X0 Y4 A1 BO K200 ;
#141=100 ;
M98 P0031 ;
G243 X0 Y4 (PARAMETER READ) ;
#102=0 ;
#8509=0033 ;
WHILE [#102 LE 3] DO 1 ;
#103=P[#102*4+500] ;
G243 X0 Y[#102+6] (NUM ) Z1 F3.0 D[#102*4+500] ;
(— ) D#103 ;
G243 () P[#102*4+500] ;
#102=#102+1 ;
END1;
#141=500 ;
M98 P0031 ;
#142=#8501 ;
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00400 NO099 IF [#142 NE 16] GOTO 97 ;

00410 N098 #8500=1;

00420
00430

00440 ;

00450
00460
00470
00480

M99 ;

NO97 M99 P8 ;

1

00010 00041 ;

00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140
00150
00160
00170
00180

#100=0;

WHITE [#100 LT 5] DO 1;
G310 D699 Q#100 ;
#141=10,;

M98 P0031 ;
#100=#100+1 ;

END1;

#100=D699 ;

G243 X0 Y6 (DATA TABLE — ) F3.0 D#100;

#141=300;
M98 P0031 ;
M99 ;

— 157 —



A. MACRO PROGRAM EXAMPLE

B-61803E-1/08

A.l1.6

Source Program for
Graphic Display and
Circle Cutting

00010 O0050;

00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140
00150
00160

00170
00180

00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330

G202 P3;
#8506=13;
#8507=2;
#8505=1;
#147=0;
G202 P3;
M98 P0052 ;
M98 P0053 ;
M98 P0051 ;

NO01 #8502=1;

#142=#8501 ;
#144=#8503 ;

IF [#142 EQ 0] GOTO 99;
IF [#142 NE 12] GOTO 3;
#147=0;

GOTO9;

NOO3 IF [#142 NE 13] GOTO 4 ;

#147=1;
GOTO9;

NOO4 IF [#142 NE 14] GOTO 5;

#147=2;
GOTO9;

NOO5 IF [#142 NE 4] GOTO 6 ;

#147=#147-1;
GOTO9;

NOO6 IF [#142 NE 3] GOTO 7;

#147=#147+1 ;
GOTO9;

NOO7 IF [#142 NE 15] GOTO 8 ;

#140=1;
M98 P0054 ;
GOTO 10;

00340 NOO8 IF [#142 NE 8] GOTO 10;
00350 NOO9 #147=#147+3;

00360
00370
00380
00390

H1AT=H14T-FIX[#147/3]* 3 ;

IF [#144 EQ #0] GOTO 10 ;
#[500+#147]=#144 ;

G243 X14 Y[#147+2] Z1 F4.0 DH[#147+500] ;
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00400 NO10 M98 P0051 ;

00410 NO99 IF [#142 NE 16] GOTO 97 ;
00420 N098 #8500=1;

00430 M99;

00440 NO97 M99 P1;

00450 ;

00460 ;

00470 ;

00480 ;

00490 ;

00010 O0051 ;

00020  #8507=#147+2;

00030  #100=0;

00040 WHILE [#100 LT 3] DO 1;

00050 G243 X14 Y[#100+2] Z1 F4.0 D#[500+#100] ;
00060 #100=#100+1 ;

00070 END 1,
00080 M99;
00090 ;

00100 ;

00110 ;

00120 ;

00130 ;

00010 00052 ;

00020 G243 X0 YO Al BO (CIRCULAR CUTTING) ;
00030 X1Y2(l);

00040  C40 (PADIUS) C41 C61 ;
00050 X1Y3(F);

00060 C40 (FEED) C41C61;

00070  X1Y4(D);

00080  C40 (OFS NO) C41 C61 ;
00090  #143=200;

00100 M98 P0011 ;

00110 M99 ;

00120 ;

00130 ;

00140 ;

00150 ;

00160 ;
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00010 O0053;

00020
00030
00040
00050
00060
00070
00080
00090
00100
00110

00120
00130

00140
00150
00160
00170
00180

00190 ;
00200 ;
00210 ;
00220 ;
00230 ;

G244 PO;

G242 X80Y20;

G01 X110 Y50;

G02 X140 Y201110 J20 QO ;
G02 X140 Y20 180 J20 Q4 ;
G02 X110 Y-101110J20 QO ;
G01 X80Y20;

G244 P2;

G242 X80Y20;

G01Y-70;

G242 X20Y20;
G01Y-70;

G244 P1;

G242 X80 Y-65;

GO01 X20;

G243 X25Y12 A1 BO (1);
M99 ;

00010 O0054 ;

00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120

00130 ;
00140 ;
00150 ;
00160 ;
00170 ;

G310 D699 Q[#140+16] ;
#141=5 ;

M98 P0031 ;
G310 D699 Q[#140+48] ;
#141=5;

M98 P0031 ;
G310 D699 Q[#140+16] ;
#141=5 ;

M98 P0031 ;
G310 D699 QO ;
M99 ;
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Al.7

Execution Macro

00020
00030

00040
00050

00060
00070
00080
00090

00100 ;
00110 ;
00120 ;
00130 ;
00140 ;

G40 G49 G80;
#1=#500/2 ;

G91 G42 GO1 X#1 Y#1 D#502 F#501 ;
GO02 X#1 Y—+#1 J-#1;

I—-#500 ;
X—#1Y-#11-+#1,
G40 GO1 X—#1 Y#1,
M99 ;
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A.1.8
Flow Chart
00001 (Main program) 00010 (Key input test)
(START) (START)

Screenclearing

2

Screenclearing

2

Cursor OFF Title display
Menu display Soft key display
Soft key display

Was any data
keyedin?

Key input variable Yes
reading
Key input variable,
numerical data variable
N and address data
Was any data ° variable display
keyedin?
M99
Key input test Ta
00011 (Soft key display)
(START)
Cursor display test | >»f
Counter=0
Character display >
test
No
<
Y Yes
M99 Soft key is displayed
Counter+1 RET
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00020 (Cursor test) 00030 (Display test)
(START) (START)
v 1 v
Screenclearing * Screen clear
Cursor position
* calculation *
Cursor OFF * Cursor display OFF
* Cursor display *
Title display Soft key display
. M99
Soft key display Title display
Counter=0
* Character display test
Cursor X—coordinate *
=2 Blink test
Y ¥
Data display test

Was any data
keyedin?

Key input by
the cursor # ?

No

Counter+1

Key input by
the cursor " ?

No

Counter-1

¥

Character string
display test

¥

M99
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00032 (Blink test)
(START)

y

Title display

¥

Counter =200

No

Counter>07?

ves Counter =200
Character display by
B1 (Blink)
Counter—1 Counter>0?

Character display by
B2 (Blink high—speed)

Counter-1

RET

00040 (Address variable test)

(START)

!

Screen clear

2

Title display

12

Soft key display

2

PMC dataread
(G121.4emergency
stop signal)

G121.4=07?

“Press Emergency
Stop Button” display

“Reset Emergency
Stop Button” display

v

Data table write test

v

Parameter read test

v

M99
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00041 (Data table write test) 00050 (Circular cutting)
(START) (START)
Counter=0 ¢

Screen clear

¥

Cursor pointer initial

Write counter value in setting
data table No. 699 X=17,Y=2
Counter +1 Cursor display ON
Character string
display for data
Yes *
No

Graphic display

Display the final value.

Data display
RET

4

——

Numerical data read

Was any data
keyedin?

Cursor pointer =0
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Yes

Cursor pointer =1

No

Soft key -3 ?

Cursor pointer =2

Is cursor "
pressed?

Cursor pointer —1

Is cursor #
pressed?

Cursor pointer +1

Yes

No

Program No. setting

v

Execution macro
start Up

Data display

>

M99
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00054 (Execution macro start up)

(START)

!

Program No. and
AUTO mode select-
ing signal output

\

Timer

Y

Further, start signal
is output

Y

Timer

Y

Only start signal
OFF

v

Timer

\

Use external program No. search
function.

When AUTO mode is selected from
the macro, prepare PMC so that the
external program No. from machine
side becomes invalid.

Time chart

PN1 to 8M
MC. A
MC. S

Program No. and Unless the AUTO mode signal
AUT(% mode éelect- is turned OFF finally, and selec-
ing sianal OFF tion from the operator’s panel is
9519 invalid.
RET
D699 MC. S|MC. A| PN8M PN4M| PN2M | PN1M
7 6 5 4 3 2 1 0

Program No.
AUTO mode selecting signal
Macro start signal
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A.1.9 (1) 00001

Explanation of
Program

0020 NOOO G202 P3
Screen erase

P1: Character screen, P2: Graphic screen,
P3: Character and graphics

0030 #8505=0

Cursor control
#8505=0 : Cursor OFF, #8505=1 : Cursor ON
0040 G243 X0 Y0 A1 BO (SAMPLE PROGRAM)

Al : Size of the letter (A1: 1time, A3: 3times)

X2 Y3 (-eee- )
Displaying the characters on the screen
playing 0,0 39,0
G243 : Character display
. o Character
X0 : Position to start X-axis display coordinate
YO : Position to start Y-axis display 0 15 39 15

)

The character string in parenthesis is displayed on the screen.

* In NC programming, a set of parentheses () is a control IN/OUT
function, which can be used as a comment, but in conversation
macro, it means the display data, which cannot be used as a
comment.

0100 #8509=0033

#143=300
M98 P0011
#8509 is a character string registeration control variable.

The character string corresponding to a sequence No. can be
displayed, using G243 XYP sequence No.

Set Program No. including Sequence No., using #8509.

#143 is a common variable, which is used as offset of
Sequence No. here.

The menu corresponding to the soft key is displayed, using
subprogram O0011.

0130 NOO1 #142=#8501

#8501 is a key input variable, which accepts the cursor key,
page key, soft key, edit key and input key.

Onceitisread, itis cleared to "0”;then, save the data in #142.

00011

0030 WHILE [Conditional Expression] D01
§

END1

In a WHILE statement, while the conditional expression is
established, processing between DO and END is carried out, and
when it is not established, execution is started from the next block of
the corresponding END statement.

— 168 —



B-61803E-1/08

APPENDIX A. MACRO PROGRAM EXAMPLE

0040 G243 X[ ]Y[ ]P [#143+#100]

#143 is a common variable, which is used for Sequence No.
offset.

#100 is used as a counter, which counts O to 4.

Here set the head Sequence No. of the character string written
in Program No. O0033, using #143, and loop it with #100 to
make it correspond to soft key 1 to 5.

00020
0220 NO03 #100=#100+6
#100=#100-[FIX [#100/6}6
This calculation is made to find the cursor position.

Add 6 in advance so that cursor position does not become
negative on the 220th line. "6” means that the cursor moves
at 6 places.

"FIX” on the 230th line is a function which omits the figure
below the decimal place of the answer for the quotient. Find
the remainder divided by 6.

00030
0090 G243 X0 Y2 A1 BO K200
Write 200 blanks, using K200.

If a triple character is specified with A3, the blank of a triple
character is written by the specified number.

0190 XO Y4 (3441 2438 493D...x)

When internal codes, such as Chinese characters are used for
the screen display, enclose them with "(*”and "*)".

For chinese characters, space for 2 letters are used.
0480 G243 X_Y__ F8.3

F8.3 specifies the digits when numerical data is displayed:
total 8 digits and 3 digits below the decimal place.

0570 X6 Y6 (5.2)
#100=1234.567

When the display is made in 2 digits below the decimal place,
using F5.2 format, the figure is half-adjusted to "1234.57".

0600 #8509=0033

Use the character string registeration program variable #8509
that designates program No. including sequence

No.specified by G243 P(Sequence No.
Here, use Program No. 0033 character string.

G243.----B1(--")

For blink display, display instructions are given only once
but repeated.
00040

0101 #101=G121.4

G121.4 (emergency stop) condition is read to common
variable #100.
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0310 #103 =P [#102+1821].1

The contents of parameter specified by P [ ] is read to
common variable #103.

Here, value of #102 changes from O to 2 and parameters
1821, 1825, 1829 are read.

1821.1 Reference counter
1825.1 Loop gain multiply
1829.1 Excessive error at stop

(3) 00054

Use data table No. 699 for data transfer with PMC, and write Program
No.,

AUTO mode selection and cycle start signal.

D699 MC. S| MC. A| PN8M|PN4M [PN2M | PN1M

7 6 5 4 3 2 1 0
L ]

=

Program No.
Macro AUTO mode selecting signal
Macro start signal

In the PMC sequence program, the external Program No. from the
machine side was made invalid and Program No. from the macro
valid when the AUTO mode from the macro (MC.A) is received.

When MC.A signal is input, the mode on the operator’s panel is
changed to "TAUTO” automatically.

When the timer preset time elapses after the mode selection, turn the
cycle start signal ON.

Within PMC, this signal is "OR” with the cycle start signal on the
operator’s panel.

PN1 to 8M
MC. A
MC. S
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A.1.10

Program Example for
PMC Sequence

_| | /I/Y PN1 MC. A:
I I MC.S:
PNIN MC.A PN1M :
PNIN :
PN1:
PN1IM MC.A AUTO. M :
[
—i | | PN2 MDI. M :
PN2N MC. A JOG. M :

PN2M MC. A HND. M
AUTO. L:

| /I/ /l/ /I/ /I/ AUTO. L ST:

| | | | | ST M:
AUTO.M| MDLM JOG.M HOME.M HND.M -M:
MC. A
AUTO. L

| ST

AUTO. L

ST.M

MC. S

_‘}_{}_ HOME.M:p

AUTO mode selecting signal from MACRO

Cycle start signal from MACRO

External program No. from MACRO

External program No. from the machine

External program No. search output signal to NC
AUTO mode selecting signal from the operator’s
panel

MDI mode selecting signal from the operator’s panel
JOG mode selecting signal from the operator’s

anel

ZRN mode selecting signal from the operator’s panel
HND mode selecting signal from the operator’s panel
AUTO mode selecting signal(hold)

Cycle start signal to NC

Cycle start signal from the operator’s panel
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00010 O0001 ; Main
00020 NOOO G202 P3; Screen clear

00030
00040
00050
00060
00070
00080
00090
00100
00110
00120

#8505=0 ; Cursor OFF

G243 X0 YO Al BO (SAMPLE PROGRAM) R
X2 Y3 (1--KEY TEST);

X2Y5(2--COUSORTEST);

X2Y7 (3--DISPLAY TEST) ;

X2Y9 (4 -- ADDRESS VARIABLE) ;

> Menudisplay

X2Y11 (5--CIRCLE); <
#8509=0033 ; Character string registration program No.
#143=300 ;

M98 P00L1 : } Soft key display

00130 NO0O1 #142=#8501 ; Input variable read

00140
00150
00160
00170
00180

00190 NO99 M99 P1;

00200;
00210;
00220;
00230;
00240;

IF [#142 EQ 0] GOTO 99 ; Loop for which no key is depressed (including M99)
IF [#142 LT 12] GOTO 99; 3
IF [#142 GT 16] GOTO 99 ;
#8500=[#142-11] *10;

> Separate to program per softkeys
M99 p prog p y
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00010 O0010; Key test
00020 G202 P3; Screen clear
00030 G243 X0Y2A1BO(KEYTEST --HITANY KEY --) ; Title display

00040  #143=100; Soft key display: #143 is displayed at the
00050 M98 P0011 : head of character sequence No.

00060 NOO01 #8502=2 Input an address and numeral
00070  #142=#8501 ; SAVE a key input variable
00080 IF [#142 EQ 0] GOTO 99 ;

00090  #101=#142;

00100  #102=#8503;

00110 #103=#8504 ; Key input data read

00120 G243 X0Y4 Al1BO (CONTROL )F8.3Z0D#101;

Key input presence or absence judgement,
loop for which key input is none.

00130 G243 X0 Y5 AL BO (ADDRESS ) F8.3 Z0 D#103 : ggé'gg;tlay
00140 G243 X0 Y6 A1BO (DATA ) F8.3Z0D#102;

00150 NO099 IF [#142 NE 16] GOTO 97 ; Shift to the menu after a push
00160 N098 #8500=1; on the END key.

00170 M99 ;

00180 N098 M99 P1;

00190;

00200;

00210;

00220;

00230;

00010 O0011; Top sequence No. of
00020  #100=0 ; Clear the counter character for soft key
00030  WHILE [#100 LT 5]DO 1; ¢ —> Counter
00040 G243 X[#100*8+1] Y16 Al BO P[#143+#100] ;

00050 #100=#100+1 ; Counter +1

00060 END 1;

00070 M99 ;

00080;

00090;

00100;

00110;

00120;
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00010 00020 ; Cursor test
00020 G202 P3;
00030  #8505=0 ; Cursor display none

00040  #8502=0; key input none

00050 NO08 G243 X0 Y1 (CURSOR TEST -- MOVE CURSOR --) ; Title display
00060 G243 X0Y3(A); N
00070 G243 X0Y4 (B);

00080 G243 X0Y5(C);

00090 G243 X0 Y6 (D) ~ The menu for cursor is displayed
00100 G243 X0Y7(E);

00110 G243 X0Y8 (F); J

00120  #143=100

Soft key display
00130 M98 P0011 ;

00140 #100=0; Pointer for cursor display posotion

00150 #8506=2; Cursor position in X-axis direction

00160 NOO1 #142=#8501 ; SAVE key input control variable.

00170 IF [#142 EQ 0] GOTO 3; Key input presence or absence judgment
00180 IF [#142 NE 3] GOTO 2 ; Pointer +1 for cursor #
00190  #100=#100+1;

00200 NOO2 IF [#142 NE 4] GOTO 3 ; Pointer —1 for cursor "
00210  #100=#100-1;

00220 NOO3 #100=#100+6 ;

00230  #100=#100-[FIX [#100/6]]*6 ;

00240  #8507=#100+3 ; Actual Y-axis cusor posotion
00250  #8505=1; Cursor display ON

00260 NO099 IF [#142 NE 16] GOTO 97 ; Return to the menu after a push on the END key.
00270 NO98 #8500-1 ;

00280 M99 ;

00290 N0O97 M99 P1 ;

00300;

00310;

00320;

00330;

00340;

} Pointerposotioncalculation
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00010 00030 ; Character display test
00020 G202 P3; Screen clear
00030  #8502=0 ; Data input invalid
00040  #8505=0 ; Cursor display OFF
00050  #143=100;

00060 M98 P0011 ;

00070 NOO1 G243 X0 Y2 Al B0 K200 ; Partial screen erase
00080 X0 Y2 (DISPLAY TEST);

00090 G243 X0Y4 A1B0OK200;

00100 #141=100; } Timer

00110 M98 P0031 ;

00120 X0 Y4 (FANUC 0 SERIES MACRO COMPILER);
00130  #141=300;

00140 M98 P0031 ;

00150 G243 X0Y4 A1B0OK200;
00160  #141=100;

00170 M98 P0031 ;

00180 G243 X0Y4 A1 B0OK200;
00190 X0 Y4 (*3441 2438 493D 3C28 00C3 00BD 00C4*) ;
00200  #141=300;

00210 M98 P0031 ;

00220 G243 X0Y4 A1 B0OK200;

00230  #141=100;

00240 M98 P0031 ;

} Soft key display

with a parenthesis.

and “*)".

00250 G243 X0Y4 A1 BOK200;
00260  XO Y4 (INT. CODE!)(*2F40 2F482F79 2F53%);
00270  #141=300;

00280 M98 P0031 ;

00290 G243 X0Y4A1B0OK200;
00300  #141=100;

00310 M98 P0031 ;

00320 X0 Y4 A3 BO (3 MULTI);
00330  #141=300;

00340 M98 P0031,

00350 G243 X0Y4Al1B0K200;
00360  #141=100;

00370 M98 P0031 ;

00380 M98 P0032 ; Blink test sub program
00390  #141=100;

00400 M98 P0031 ;

00410 G243 X0Y4Al1B0K200;
00420 XO Y4 (DATADISPLAY TEST 1234.567);

00430 #100=1234.567 ;
00440 G243 X0Y6 F8.3 Z0 K200 ;
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00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840

X0 Y6 (F8.3 ) D#100 ;
#141=300 ;

M98 P0031 ;
G243 X0 Y6 F8.3 Z1 K200 ;
#141=100 ;

M98 P0031 ;

X0 Y6 (F8.3 ) D#100 ( LEADING ZERO NEG.) ;

#141=300 ;
M98 P0031 ;
G243 X0 Y6 F5.2 K200 ;
#141=100 ;
M98 P0031 ;
X0 Y6 (F5.2 ) D#100 ;

#141=300 ; } .
Timer
M98 P0031 :

#8509=0033 ; The character string is O0033.
G243 X0 Y4 A1 BO K200 ; Partial screen erase

#141=100; .
Timer
M98 P0031 ;

X0 Y4 (STRINGS DISPLAY TEST) ; Display
G243 X0 Y6 K200 ; Screen partially erased

X0 Y6 P10 ; The character string of sequence No. 10 is displayed.

#141=300 ; .
Timer
M98 P0031 ;
G243 X0 Y6 K200 ; Screen partially erased
#141=100; .
Timer
M98 P0031 ;
X0 Y6 P20 ; The character string of sequence No. 20 is displayed.
#141=300 ; .
Timer
M98 P0031 ;

#142=#8501 ; Key input variable is SAVED.

NO099 IF [#142 NE 16] GOTO 97 ; Return to the menu when the soft key is “END”.

NO098 #8500=1;
M99;
NO97 M99 P1;
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00010 O0031 ; Timer

00020 NOO1 IF [#141LT 0] GOTO 99;
00030  #141=#141-1,

00040 GOTO1;

00050 N099 #142=#8501;

00060 IF[#142 EQ 16] GOTO 97;
00070 M99;

00080 N0O97 M99 P98 ;

00090 ;

00100;

00110;

00120;

00130;

00010 O0032 ; Brink test

} End when timer value is smaller than —-10;

Return to the menu when the END key
is depressed during timer operation

00020 G243 X0 Y4 Al1BO (BLINK TEST) ; Title display

00030 #100=200 ; Loop counter setting
00040 WHILE [#100 GT 0] DO 1 ;

00050 #100=#100-1;

00060 NOO1 G243 X0 Y6 A1 B1 (BLINK SLOW) ;

00070 END1;

00080 (G243 X0 Y6 Al BO K20 ; Screen partially erased

00090  #141=100;

00100 M98 P0031 ;

00110 #100=200; Loop counter setting

00120 WHILE [#100 GT 0] DO 2;

00130 #100=#100-1 ;

00140 NO02 G243 X0 Y6 A1 B2 (BLINK FAST) ;
00150 END 2;

00160 G243 X0 Y4 Al BO K200 ; Screen partially erased
00170 M99 ;

00180 ;

00190 ;

00200 ;

00210 ;

00220 ;
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00010 00033 ; Display character string data.
00020 NO10 (ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789);

00030 N020 (FANUC TECHNICAL TRAINING CENTER) ;

00040 N100( ); Enclose the display character string
withparentheses.
00050 N101( );

00060 N102( );

00070 N103( );

00080 N104 (END ); ~
00090 N200 (RADIUS);

00100 N201 (FEED);

00110 N202 (OFS NO);

00120 N203 (EXEC);

00130 N204 (END ); J
00140 N300 (TEST-1);

00150 N301 (TEST-2);

00160 N302 (TEST-3);

00170 N303 (TEST-4);

00180 N304 (TEST-5);

00190 N500 (INPOSITION WIDTH ) ;
00200 N504 (SERVO ERROR LIMIT);
00210 N508 (GRID SHIFT VALUE ) ;
00220 N512 (LOOP GAIN MULTPLY);
00230 M99 ;

00240 ;

00250 ;

00260 ;

00270 ;

00280 ;

>~ Enclose the internal code with “(*” and “*)".

