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Introduction

These specifications are the programming manual used when creating the sequence
program with the onboard PLC development tool or PLC development software.

The PLC (Programmable Logic Controller) is largely divided into the basic commands,
function commands and exclusive commands, and ample command types are available.
The commands can be used according to the purpose and application such as the PLC
support function used when supporting the user PLCs.

This Instruction Manual does not explain the operation procedures for programming the
sequence program with onboard or PLC development software. Refer to the related
material listed below for details.

(1) M64 Series

MELDAS 64 PLC Onboard Instruction Manual ..... BNP-B2213
MELDAS 64 PLC Program Development Manual

(Personal Computer Section) ... BNP-B2215
MELDAS 64 PLC Interface Manual ... BNP-B2211

(2) MELDASMAGIC 64 Series
MELDASMAGIC 64 PLC Onboard Instruction Manual ..... BNP-B2213

MELDASMAGIC 64 PLC Program Development Manual
(Personal Computer Section) ... BNP-B2215

MELDASMAGIC 64 PLC Interface Manual ... BNP-B2211

The "Controller" and "Control Unit" in this Instruction Manual are equivalent to the "NC
Card" in the MELDASMAGIC 64 Series.
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1. System Configuration

1. System Configuration

1.1 System Configuration for PLC Development

(1) M64 Series
The system configuration for PLC development is shown below.

Communication terminal

“

8889‘3 Ladder development using
tola! § the communication terminal.
a] G 0 (Onboard development)
O,
so/ojoloa)
O Co e
EG@DKE
M64 Control unit
Program development,
ladder monitor and
PLC RUN/STOP, etc.

To AUX 1 connector

To RS-232-C connector

RS-232-C

with the controller’s

l Up/downloading is executed
maintenance function.

S
L2227 Z v/ -
RS-232-C
Personal computer

Commercially available printer

Development and saving of data
(Example : PC-PR201GS)

(Hard disk or floppy disk)

Note) Refer to the "PLC Onboard Instruction Manual" for development using the communication
terminal (onboard development), and the "PLC Program Development Manual (Personal
Computer Section)" for development using the personal computer.



1. System Configuration

(2) MELDASMAGIC 64 Series

Personal computer

Display unit

MELDASMAGIC Monitor
(software) PLC develop-
ment software

MELDASMAGIC
Monitor

L

L

41T
‘—“L’

C RNy
pEREES
pE

T ~—

Keyboard

Ladder development and signal

( ) Base I/O unit
operation monitoring are carried EBoo DEEE
out from the MELDASMAGIC 28220
Monitor using the NC onboard olBaw OO0o

function.
By using the optional PLC
development software, the

—
ladder can be development H H PLC ladder area
without the NC card. D H HHH NC fg&ds?:gt-ln RAM
~ 128Kbytes

AN

Sensor
Manual pulse .
generator Max. 8 units
Max. 8 channels = 3‘;
(X178 to x17f) @ ))
Remote I/O unit Max. input: 256 points
DX100 (X000 to XFF)
* . Max. output: 256 points
Refer to the MELDASMAGIC Monitor (Y000 to YFF)

Operation Manual for information on the
MELDASMAGIC Monitor.

Machine control signal

Note) Refer to the "PLC Onboard Instruction Manual (BNP-B2130)" for development using the
onboard PLC development tool, and the "PLC Programming Manual (Personal Computer
Section) (BN-B2132)" for development using the PLC development software.



| 1. System Configuration

1.2 User PLC (Ladder) Development Procedure
The procedure for creating the user PLC, used to control the control target (machine) built into the
control unit, is shown below.

Procedure Desktop Onboard (actual machine)| Personal computer

( Start )

Decision of machine

Decide how many of which
remote 1/O units to order

Decision of control unit for the MELDAS 64 Series
| (MELDAS MAGIC 64
Decision of program size Series).
Decision of No. of Device No. |Signal name
input/output points X0
(remote l/lO0) | pD—2= ] 777"
[ X1 | o------
Assignment of X2 | -
input/output signals —1  —+

|
Creation of ladder >_
diagram : | 7' i :
Assignment of internal

relays | : >_

Programmin When created with a
9 ing personal computer, the
program must be converted

with the conversion
software before it is serially
transmitted.

Serial transmission

Debugging Run the ROM. Sl
: ROM |<—— (Bus transmission for the
(ROM operat|on) (Run the RAM for the RAM f g
MELDASMAGIC 64 Series.) (MELDXrSMAGI MELDASMAGIC 64 Series)
64 Series) Convert the PLC with the

conversion software installed in
- the personal computer.

Debugging (Note 1)

completed? Note that the PLC cannot be
No changed after conversion.

|—< If changes are required, change

Yes the non-converted PLC, and then
Ladder monitor convert again. Using the control
unit's maintenance function and
transmission software installed in
the personal computer, serially
transmitted the converted PLC.
(Personal computer — control
unit)

(MMI Software forl MELDASMAGIC
64 Series)

When created onboard (with
actual machine), print output
is not possible. When

I
[
created with a personal
computer, print out the
non-converted PLC.)

Back up data o o

on floppy disk Using the maintenance

function, transmit and save data
on 3.5 FD or in personal - o
computer.

Print output

Save on personal computer's

[ End ] hard disk or floppy disk.




2. PLC Processing Program

2. PLC Processing Program

2.1 PLC Processing Program Level and Operation
Table 2.1-1 explains the contents of users PLC processing level and Fig. 2.1-1 shows the timing chart.

Table 2.1-1 PLC processing level

Program name Description (frequency, level, etc.)

High-speed processing | This program starts periodically with a time interval of 7.1ms.
program This program has the highest level as a program that starts periodically.
It is used in signal processing where high speed processing is required.
Processing time of this program shall not exceed 0.5ms.
Application example:

Position count control of turret and ATC magazine

Main processing This program runs constantly. When one ladder has been executed from
program (ladder) the head to END, the cycle starts again at the head.

| 7.1msec l
brocossing || ] ]l H | I
Main processing J l s | l 0 ] X [

(Note 1)

This section is used by the controller.

(Note 1) The section from the END command to the next scan is done immediately as shown with
the X section. Note that the min. scan time will be 14.2msec.

Fig. 2.1-1 PLC processing program operation timing chart

2.2 User Memory Area Configuration

The user memory area approximate configuration and size are shown below.

<«—— Control table indicating the user PLC configuration

Control information (The table is automatically generated.) <1280 bytes>

P251 «—— High-speed processing program

High speed The program does not need to be a high speed processing

processing program

program.
P252
Main processing «—— PLC main process
program <16 Kbyte together with high speed process>
<«— Message data for alarm messages, PLC switches, etc.
Message data <32 Kbyte-main process-high speed process-control

information>

Max. 32 Kbyte from control
information to messages.




3. Input/Output Signals

3. Input/Output Signals

3.1 Input/Output Signal Types and Processing

The input/output signals handled in user PLC are as follows:

(1) Input/output from/to controller

(2) Input/output from/to operation board (Note 1)

(3) Input/output from/to machine

The user PLC does not directly input or output these signals from or to hardware or controller; it inputs
or outputs the signals from or to input/output image memory. For the reading and writing with the
hardware or controller, the controller will perform the input/output according to the level of the main
process or high speed process.

Controller «—

o i Input/output image
N perjl lon « > <+«— |memory «—>
oar (device X, Y)

Machine <«

(Note 1) The operation board here refers to when the remote 1/O is installed on the communication
terminal. (This cannot be used with the MELDASMAGIC 64 Series.)

Fig. 3.1-1 Concept of input/output processing

High speed processing Main processing
input/output input/output
A 4 A 4
The controller reads the The controller reads the
high speed input input other than the high
designation input, and speed input designation,
sets in the image and sets in the image
memory. memory.
P251 v P252 v
User PLC high speed User PLC main high
processing speed processing
The controller outputs The controller outputs
the high speed output the output other than the
designation output from high speed output desig-
the image memory to the nation from the image
machine. memory to the machine.
| |

Fig. 3.1-2 Input/output processing conforming to program level

-5-



3. Input/Output Signals

Table 3.1-1 lists whether or not high speed input/output, interrupt input and initial processing can be
performed.

Table 3.1-1 Whether or not high speed input/output, interrupt input and initial
can be performed

High speed input High speed output
specification specification
Input signal from control unit X X
Output signal to control unit X X
Input signal from machine QO (2-byte units) X
Output signal to machine X QO (2-byte units)

Input signal from operation
board (Cannot be used with the X X
MELDASMAGIC 64 Series)

Output signal to operation board
(Cannot be used with the X X
MELDASMAGIC 64 Series)

Input signal from MELSEC
when connected to MELSEC
(Cannot be used with the
MELDASMAGIC 64 Series)

Output signal to MELSEC when
connected to MELSEC X
(Cannot be used with the

MELDASMAGIC 64 Series)

O : Possible  x: Not possible

The operation board in Table 3.1-1 is applied when control is performed by operation board
input/output card that can be added as NC option.

3.2 Handling of Input Signals Designated for High Speed Input

The input/output signals used in user PLC are input/output for each program level as shown in
Fig. 3.1-2.

In high speed processing, input/output signal for which high speed input or output designation
(parameter) is made is input or output each time the high speed processing program runs. In main
processing, signals other than interrupt input signals or high speed input/output designation are
input/output.

When high speed input designation signal is used in main processing, the input signal may change
within one scan because high speed processing whose level is higher than main processing
interrupts. Input signal which must not change within one scan should be saved in temporary memory
(M), etc., at the head of main processing and the temporary memory should be used in the main
program, for example.



3. Input/Output Signals

Input image memory

— ,‘——- PLC one scan ————v\

| progesslng ! ::\®\‘1 / \ / X\
@ / \) Interrupt Z Interrupt /

Cem——) )

- ( 0
I (D Set at the head of main processing.

@ Set at the head of high speed processing.

The hatched area is high speed input designation part. Whenever the high speed processing program
runs, data is reset in the hatched area. Thus, the signal in the hatched area may change in main
processing (A) and (B) because the high speed process re-reads the input signal in the hatched area.



3. Input/Output Signals

3.3 High Speed Input/output Designation Method

High speed input/output is designated by setting the corresponding bit of the bit selection parameter
as shown below.

(1) High speed input designation

7 6 5 4 3 2 1 0 — Bit

Bit selection X70| X60|X50|X40]|X30|X20]| X10] X0 0| These bits correspond
to the low-order byte

paramete 5 S S 5 S S S 5 (bits 0~7) of file

#6457 X7F| X6F| X5F| X4F| X3F| X2F|X1F|XO0F register R2928.

XFO| XEO| XDO| XCO| XBO|XAO X'9 0 | X 8 0 | These bits correspond

ST T N O N T L TR I L o
XFF| XEF| XDF| XCF| XBF| XAF| X9 F | X8F | register R2928.

(2) High speed output designation

7 6 5 4 3 2 1 0 — Bit

Bit selection Y70 Y60 Y501 Y40]Y30]Y20] Y10/| YO Q| These bits correspond

parameter to the low-order byte
S S S 5 S S S _S (bits 0~7) of file

#6461 Y7F|Y6F YSF|Y4F|Y3F| Y2F| Y1F/[ YO F | register R2830.

YFO| YEO] YDO| YCO; YBO| YAO]| Y9 O | Y 8 0| These bits correspond

4 to the high-order byte
#6462 5 S S S S -5 S .S (bits 8~F) of file
YFF| YEF| YDF| YCF| YBF| YAF| Y9F| Y 8 F | register R2630.

As listed above, one bit corresponds to two bytes (16 points).

Input or output in which 1 is set in the table is not performed at the main processing program
level.

Although the number of bits set to 1 is not limited, set only necessary ones from viewpoint of
overhead.

High speed input/output designation corresponds to the bit selection parameter and can be
set in the parameter. However, it is recommended to set in a sequence program to prevent a
parameter setting error, etc.

Example: —[MOV H3 R2928]— ..... To designate X00~X0F, X10~X1F
Bits 0 and 1
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3.4 Limits for Using High Speed Processing Program
3.4.1 Separation of Main Processing and High Speed Processing Bit Operation Areas

(1) Bit operation area
When using high speed processing, the bit operation range such as the temporary memory is
separated from the main process.

(Method 1) When using the same M or G code, the bit operation area for high speed processing
and the bit operation area for main processing are separated by 64 points or more
and used.

For example, the following is used
MO to M4735 for main processing :l_ Separate by 64 points or more
M4800 to M5120 for high speed processing (M4736 to M4799 are not used)

(Method 2) M is used for the main processing temporary memory and G is used for the high
speed processing temporary memory.

(Note 1) The output devices handled with high speed processing must be limitedtoMor G, Y, D
and R.

(Note 2) These limits apply not only to the OUT command, but also to the PLF, PLS, SET, RST
and MOV command, etc., outputs. The devices apply to all devices including M, G, F, E,
Tand Q.

(Note 3) Bit device G cannot be used for ladder program development using GPP.

(Example)
D Mutual reference of high speed processing
P251 x?? /M48°O and maln processing is possible.
f 1 ~ > @ Output to the controller by the high speed
rocessing program is prohibited.
2 X(:l M}P /M4810 P! g prog P
g | | :h =~
o [ X02 \ M4820
§- 11 < @
s | X30 M2l Y1A8
5 |
I
X30
l ___l I—[MOV D900 K4M4800]— <+——— Separate by 64 points or more or use M for
the main process and G for the high speed
process during the MOV command.
P252
X oo,
T 1 7 <
X21 M4810
o | —f < M10>_
2 1Al
§ | xn M20
= |
Q. I [ ~
£
$ | Xx23
—'l |—| MOV D900 K4M4728]— <— -~ (Transmit the D900 details to M4728 to M4743)




| 3. Input/Output Signals

(2) Data area

Even with commands that handle data (numerical values) during the MOV command, etc., the bit
area must be separated by 64 points or more and the data register (D) and file register (R)
separated by four registers or more.

Example) Use DO to D896 for main processing

pas1 | X00 M4800

Use D900 to D1023 for high speed processin

[1 e
T >

X30
—| —([DMOV D1023 D900]

X20 »
MO0
Il
1l <
X23
— |—I[DMOV D2 D896] —

3.4.2 Separation of Remote I/O Output

g:I—Separate by four registers or more

<——— Separate by four

registers or more

When handling high speed output during the high speed process, the main processing output and
high speed processing output cannot be used together in the same remote I/O unit (32 points in
channel No. setting rotary switch). A separate 32 points for high speed processing output or a
16-point remote 1/O unit will be required.
MOV commands, etc., that extend over differing remote I/O units must not be enforced during either
main processing or high speed processing. If these must be enforced, the channel No. setting rotary
switch for the output unit used in the main processing and the output unit used for the high speed
processing must be raised 1 or more.

P251

X00

I <>
X0l Moo YEI

§ )4 - >

II j’l

il < >
X30 M2l YE3

| £ <>
X20
Y00

Y < T
X2l G10 Y10

] ) 4 -~

M < >
X2 Y20

|} < >

Assign from YEO for
high speed processing.

Use 64 points (YO to Y3F)
for output in main processing.
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(Usage example 1) Avoid interference with the main process by assigning 7 (last channel) for the
channel No. rotary switch for high speed processing output.

For example, use YEO to YFF (for 32-point DO-L) or YEO to YEF (for 16-point
DO-R) as the high speed processing output.

(Refer to <Usage examples 1-1, 1-2 and 1-3> below.)

(Usage example 2)

(Usage example 3)

Assign YO0 to Y1F (32-point) for high speed processing, and use Y20 and

following for the main process.
(Refer to <Usage example 2> below.)

process.
For example, if the devices up to Y2D are used for the main process, use Y40 to
YS5F (channel No. setting rotary switch No.: 2) for the high speed process.
(Refer to <Usage example 3> below.)

Assign the device after the device used for main processing for the high speed

Relation of channel No. setting switch and device No.

o bl

YOF Y2F

Appearance of remote I/O unit DX110/DX120
(DX100 only has the left side connector)

<Usage example 1-1>
(Devices are YEO
and following)

Y4F

@ Is the setting No. of the channel No. setting rotary switch

@ @ @ @ @ @ @ @ Left side output (DO-L)

Pl

Y6F

device address

I‘_’i |<_’l |'_>| I'_’I l Right side output (DO-R)

Y8F YAF YCF YEF device address

Left side input e Right side
connector —_— input connector
Channel No. setting Channel No.
rotary switch —_— setting rotary
switch
Left side output
connector (DO-L) —— Right side
: output connector
(DO-R)

<Usage example 1-2>

DX35%*/45* DX100

<Usage example 2>

Il

@@

Il

Il

23

Il

DX35*/45*

IHNE

0@ 20 @

0N

DX35*/45* DX100 DX100

/120

Usage examples 1-2 show the
assignment for the 16-point unit
as the No. of high speed output
points is relatively low.

lC::l@l::l
el Qr—

DX110/120

<Usage example 3>

|:| U U g This is an outline drawing looking at

the remote /O unit from the front, in which
the shaded portion Is for high speed output.

DX35*/45* DX100
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4. Parameters

4. Parameters

4.1 PLC Constants

The parameters that can be used in user PLC include PLC constants set in the data type.
Set up data is stored in a file register and is backed up. In contrast, if data is stored in the file register
corresponding to PLC constant by using sequence program MOV instruction, etc., it is backed up.
However, display remains unchanged. Display another screen once and then select the screen

again.

48 PLC constants are set (the setting range is +8 digits). (Signed 4-byte binary data)
The correspondence between the PLC constants and file registers is listed below. The setting and
display screens are also shown.

-12-

Corresponding file registers Corresponding file registers Corresponding file registers
# High order | Low order # High order | Low order # High order | Low order
6301| R2801 R2800 6321| R2841 R2840 6341 R2881 R2880
6302| R2803 R2802 6322| R2843 R2842 6342| R2883 R2882
6303| R2805 R2804 6323| R2845 R2844 6343| R2885 R2884
6304 R2807 R2806 6324| R2847 R2846 6344 R2887 R2886
6305| R2809 R2808 6325| R2849 R2848 6345| R2889 R2888
6306| R2811 R2810 6326 R2851 R2850 6346| R2891 R2890
6307| R2813 R2812 6327| R2853 R2852 6347| R2893 R2892
6308 R2815 R1814 6328| R2855 R2854 6348 R2895 R2894
6309| R2817 R2816 6329| R2857 R2856
6310| R2819 R2818 6330| R2859 R2858
6311| R2821 R2820 6331| R2861 R2860
6312 R2823 R2822 6322| R2863 R2862
6313| R2825 R2824 6333| R2865 R2864
6314| R2827 R2826 6334| R2867 R2866
6315| R2829 R2828 6335| R2869 R2868
6316 R2831 R2830 6336| R2871 R2870
6317| R2833 R2832 6337| R2873 R2872
6318| R2835 R2834 6338| R2875 R2874
6319| R2837 R2836 6339| R2877 R2876
6320 R2839 R2838 6340| R2879 R2878




4. Parameters

PLC constant screen

[PLC DATA] SETUP PARAM 6. 4/ 6
# # # #
6301 0 6313 0 6325 0 6337 0
6302 0 6314 0 6326 0 6338 0
6303 0 6315 0 6327 0 6339 0
6304 0 6316 0 6328 0 6340 0
6305 0 6317 0 6329 0 6341 0
6306 0 6318 0 6330 0 6342 0
6307 0 6319 0 6331 0 6343 0
6308 0 6320 0 6332 0 6344 0
6309 0 6321 0 6333 0 6345 0
6310 0 6322 0 6334 0 6346 0
6311 0 6323 0 6335 0 6347 0
6312 0 6324 0 6336 0 6348 0
#C ) DATA( )

MC-ERR PLC MACRO PSH MENU

-13-



4. Parameters

4.2 Bit Selection Parameters

The parameters that can be used in user PLC include bit selection parameters set in the bit type.
Set up data is stored in a file register and is backed up.
For use in bit operation in a sequence program, the file register contents are transferred to temporary
memory (M, G) using the MOV command. In contrast, if data is stored in the file register
corresponding to bit selection by using the MOV command etc., it is backed up. However, display

remains unchanged. Once display another screen and again select screen.

The corresponding between the bit selection parameters and file registers is listed below. The setting
and display screens are also shown.

# Co_rrequnding 4 Co_rrequnding # Co_rrespo_nding 4 Co_rrequnding
file register file register file register file register

6401| R2900-LOW 6433| R2916-LOW 6449| R2924-LOW 6481| R2940-LOW
6402| R2900-HIGH [6434| R2916-HIGH |[6450| R2924-HIGH |[6482| R2940-HIGH
6403| R2901-L 6435| R2917-L 6451 R2925-L 6483| R2941-L
6404| R2901-H 6436 R2917-H 6452| R2925-H 6484| R2941-H
6405| R2902-L 6437| R2918-L 6453| R2926-L 6485| R2942-L
6406| R2902-H 6438 R2918-H 6454 R2926-H 6486| R2942-H
6407| R2903-L 6439| R2919-L 6455 R2927-L 6487 | R2943-L
6408| R2903-H 6440 R2919-H 6456| R2927-H 6488| R2943-H
6409| R2904-L 6441| R2920-L 6457| R2928-L 6489| R2944-L
6410 R2904-H 6442| R2920-H 6458 R2928-H 6490| R2944-H
6411| R2905-L 6443| R2921-L 6459 R2929-L 6491| R2945-L
6412| R2905-H 6444| R2921-H 6460| R2929-H 6492| R2945-H
6413| R2906-L 6445| R2922-L 6461| R2930-L 6493| R2946-L
6414| R2906-H 6446| R2922-H 6462| R2930-H 6494| R2946-H
6415| R2907-L 6447| R2923-L 6463 R2931-L 6495| R2947-L
6416| R2907-H 6448| R2923-H 6464| R2931-H 6496 R2947-H
6417 R2908-L Use bit selection 6465| R2932-L Bit selection parameter
6418| R2908-H parameters 6466| R2932-H #6449~#6496 are PLC
6419 R2909-L #6401~#6448 freely.  g467] R2933L ggfarrantggrssed‘:‘sg’gy e
6420 R2909-H 6468| R2933-H machine manufacturer
6421| R2910-L 6469| R2934-L and MITSUBISHI. The
6422| R2910-H 6470| R2934-H contents are fixed.
6423| R2911-L 6471| R2935-L
6424| R2911-H 6472| R2935-H
6425| R2912-L 6473| R2936-L
6426| R2912-H 6474| R2936-H
6427| R2913-L 6475 R2937-L
6428| R2913-H 6476| R2937-H
6429| R2914-L 6477| R2938-L
6430 R2914-H 6478| R2938-H
6431| R2915-L 6479| R2939-L
6432| R2915-H 6480| R2939-H
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4. Parameters

Bit selection screen

([BIT SELECT]

# 76543210
6401 oooo0000
6402 00000000
8403 00000000
8404 00000000
6405 60000000
6406 00000000
8407 00000000
6408 oooooo00
6409 00000000
8410 ooooo000
6411 oooooooo
6412 00000000

#C ) DATAC

\_ MC-ERR

# 76543210
6413 00000000
6414 00000000
6415 00000000
6416 o0oooc000
6417 00000000
6418 00000000
6419 ooo00000
6420 00000000
6421 ooo000000
6422 00000000
8423 00000000
6424 ooooooo0

)
PLC

76543210

# 76543210
6425 00000000
64268 00000000
6427 oooooooo
6428 00000000
6429 00000000
6430 00000000
6431 oooo0000
6432 00000000
8433 00000000
6434 00000000
6435 o0oooooo0
6436 00000000

MACRO

SETUP PARAM 6. 5/ 6)

# 76543210
8437 00000000
6438 00000000
6433 00000000
6440 00000000
6441 00000000
6442 00000000
6443 00000000
6444 ooooo000
6445 00000000
6446 ooooo000
8447 00000000
6448 00000000

PSY

# 76543210
6449 00000000
6450 ooo00000
6451 00000000
6452 00000000
6453 00000000
6454 00000000
6455 00000000
6456 00000000
6457 00000000
6458 00000000
6453 00000000
6460 oooooo00

MENU

L
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4. Parameters

Contents of bit selection parameters #6449~#6496

Symbol name 7 6 5 4 3 2 1 0
Bit selection  [Control unit |CRT thermal Counter C |Integrating [PLC counter|PLC timer
0 ”#6449 thermal ) alarm valid hold timer T program program
R2924L alarm valid |(Note 4) . hold valid valid
Alarm/ Message Operator 1 0 [Alarm
1 #6450 operator full screen message (R L message
R2924H changeover | gigplay . mode [mode |valid
Onboard
e .
2 #6451 valid
R2925L — — —
Counter B |Integrating
3 #6452 hold (V) |timer Q
R2925H — hold (V) .
C Message Language change
4 #6453 code
R2926L — — — — —
5 \#6454
R2926H
6 | [#e455
R2927L — — — — — — — —
7 \ #6456
R2927H — — — — — — — —
8 r#6457 High speed input designation 1
R2928L
9 #6458 High speed input designation 2
R2928H
A (#6459 (Reserved) High speed input designation 3
R2929L
B #6460 (Reserved) High speed input designation 4
R2929H
Cc r#6461 High speed output designation 1
R2930L
D L#6462 High speed output designation 2
R2930H
E #6463 (Reserved) High speed output designation 3
R2931L
F L#6464 (Reserved) High speed output designation 4
R2931H
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4. Parameters

Symbol name 7 6 5 4 3 2 1 0

0 #6465

R2932L — — — — — — — —
1 #6466

R2932H — — — — — — — —
2 #6467

R2933L — — — — — — — —
3 #6468

R2933H — — — — — — — —

NC alarm

4 #6469 Standard PLC parameter 4 output

R2934L — disabled
5 #6470

R2934H
6 #6471

R2935L — — — — — — — —
7 #6472

R2935H
8 #6473

R2936L — —
9 #6474

R2936H
A #6475

R2937L
B #6476

R2937H
C #6477

R2938L
D #6478

R2938H
E #6479

R2939L
F #6480

R2939H

(Note 1) The bits marked Elare used by the system. Be sure to set to 0.

(Note 2) Parameters #6481~#6496 are not used. They are for debugging at MITSUBISHI.
(Note 3) For the parameter meanings, refer to the PLC Onboard Manual.

(Note 4) These cannot be used with the MELDASMAGIC 64 Series.
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5. Explanation of Devices

5. Explanation of Devices

5.1 Devices and Device Numbers

The devices are address symbols to identify signals handled in PLC. The device numbers are serial
numbers assigned to the devices. The device numbers of devices X, Y, U, W, and H are represented
in hexadecimal notation. The device numbers of other devices are represented in decimal notation.

5.2 Device List

Device Device No. Unit Details
X* X0~X4BF (1216 points) 1 bit Input signal to PLC. Machine input, etc.
Y* YO0~Y53F (1344 points) 1 bit Output signal from PLC.
Machine output, etc.
u* U0~U178 (384 points) 1 bit Input signal to PLC for second system.
Signal for No.2 system.
wW*  |WO~W1FF (512 points) 1 bit Output signal from PLC for second system.
Signal for No.2 system.
M MO0~M5119 (5120 points) 1 bit Temporary memory
G G0~G3071 (3072 points) 1 bit Temporary memory
F FO~F127 (128 points) 1 bit Temporary memory, alarm message
interface
L LO~L255 (256 points) 1 bit Latch relay (backup memory)
E* EO~E127 (128 points) 1 bit Special relay
T TO~T15 (16 points) 1 bit or 16 bits | 10ms unit timer
T16~T95 (80 points) 1 bit or 16 bits | 100ms unit timer
T96~T103 (8 points) 1 bit or 16 bits | 100ms unit integrating timer
Q Q0~Q39 (40 points) 1 bit or 16 bits | 10ms unit timer (fixed)
Q40~Q135 (96 points) 1 bit or 16 bits | 100ms unit timer (fixed)
Q136~Q151 (16 points) 1 bit or 16 bits | 100ms unit integrating timer (fixed)
C C0~C23 (24 points) 1 bit or 16 bits |Counter
B B0~B103 (104 points) 1 bit or 16 bits | Counter (Fixed counter)
D D0~D1023 (1024 points) | 16 bits or 32 bits | Data register for arithmetic operation
R* R0O~R8191 (8192 points) | 16 bits or 32 bits |File register. R500 to R549 and R1900 to
R2799 are released to the user for interface
between the PLC and controller. R1900 to
R2799 are backed up by the battery.
A A0, A1 (2 points) 16 bits or 32 bits | Accumulator
Z — (1 point) 16 bits Index of D or R address (xn)
Vv — (1 point) 16 bits Index of D or R address (%n)
N NO~N7 (8 points) — Master control nesting level
pP* PO~P255 (256 points) — Label for conditional jump and subroutine
call commands
K K-32768~K32767 — Decimal constant for 16-bit command
K-2147483648~ — Decimal constant for 32-bit command
K2147483647
H HO~HFFFF — Hexadecimal constant for 16-bit command
HO~HFFFFFFFF — Hexadecimal constant for 32-bit command

(Note 1) The applications of the devices having a * in the device column are separately determined. Do not use the undefined
device Nos., even if they are open.
(Note 2) Devices |, J and S are available besides the above devices, but must not be used.
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5. Explanation of Devices

5.3 Detailed Explanation of Devices
The devices used with the PLC are described below.
5.3.1 Input/output X, Y, U, W

Input/output X, Y, U and W are a window for executing communication with the PLC and external
device or controller.

Input X, U

(1) This issued commands or data from an external device such as a push-button, changeover
switch, limit switch or digital switch to the PLC.

(2) Assuming that there is a hypothetical relay Xn built-in the PLC per input point, the program
uses the a contact and b contact of that Xn.

(3) There is no limit to the No. of a contacts and b contacts of the input Xn that can be used in the

program.
Hypothetical relay P PLC
PB1 __, _ ™\ x10 X10 ‘
7o) o 1 < > *—i} < >4
182 e=e—m X11 Xi1
) o £ > it < >4
PB16 1 i XIF X1F
%) o < > £ < >4
AN J - A J
h hd
Input circuit Program

(4) The input No. is expressed with a hexadecimal.

Output Y, W |

(1) This outputs the results of the program control to the solenoid, magnetic switch, signal lamp or
digital indicator, etc.

(2) The output (Y) can be retrieved with the equivalent of 1a contact.

(3) There is no limit to the No. of a contacts and b contacts of the output Yn that can be used in the

program.
PLC
. Y
H
Y10
1 24V
¢ i} { >
Y10 . Load
i
Y10
*— —aif—
Y10 =
! e———dF
~ 4 AN 7
hd v
Program Output circuit

(4) The output No. is expressed with a hexadecimal.
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5. Explanation of Devices

5.3.2 Internal Relays M, G and F, Latch Relay L

The internal relay and latch relay are auxiliary relays in the PLC that cannot directly output to an
external source.

Internal relays M and G

(1) These relays are cleared when the power is turned OFF.

(2) There is no limit to the No. of a contacts and b contacts of the input relays that can be used in the
program.

(3) The internal relay No. is expressed with a decimal.

Internal relay F

Internal relay F is an interface for the alarm message display.

Use the bit selection parameter to determine whether to use this relay for the alarm message
interface. The target will be FO to F127. This internal relay can be used in the same manner as the
internal relay M when not used as the alarm message interface.

Latch relay L

(1) The original state is held even when the power is turned OFF.

(2) There is no limit to the No. of a contacts and b contacts of the latch relay that can be used in
the program.

(3) The latch No. is expressed with a decimal.

5.3.3 Special Relays E

The special relays are relays having fixed applications such as the carrier flag for operation results
and the display request signal to the CRT setting and display unit. Even the relays of EO to E127 that
are not currently used must not be used as temporary memory.

Special relays E

(1) These relays are cleared when the power is turned OFF.

(2) There is no limit to the No. of a contacts and b contacts of the special relays that can be used
in the program.

(3) The special relay No. is expressed with a decimal.

-20-



5. Explanation of Devices

5.3.4 TimerT, Q

(1) The 100ms timer, 10ms timer and 100ms timer cumulative timer are available for this count-up
type timer.

100ms Timer T, Q

(1) When the input conditions are set, the count starts. When the set value is counted, that timer
contact will turn ON.

(2) If the input conditions are turned OFF, the 100ms timer count value will be set to 0, and the
contact will turn OFF.

ON

X5 Xs  OFF LT——
———< T22 K50 ON

‘ I T22 coll OFF = 5 seconds
Input conditions ON |

100ms timer T22 contact OFF

(3) The value is set with a decimal, and can be designated from 1 to 32767 (0.1 to 3276.7 sec.).
The data register (D) data can also be used as the setting value. File register (R) cannot be
used.

10ms Timer T, Q |

(1) When the input conditions are set, the count starts. When the set value is counted, that timer
contact will turn ON.

(2) If the input conditions are turned OFF, the 10ms timer count value will be set to 0, and the
contact will turn OFF.

ON

X5 X5 OFF LT_
! < T1 K500 ON
T T1 coll

']
o N

T—- Input conditions

OFF -4 § seconds

ON |

10ms timer T1 contact OFF

(3) The value is set with a decimal, and can be designated from 1 to 32767 (0.01 to 327.67 sec.).
The data register (D) data can also be used as the setting value. File register (R) cannot be
used.
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5. Explanation of Devices

100ms Cumulative timer T, Q

(1) When the input conditions are set, the count starts. When the set value is counted, that timer contact
will turn ON.

(2) Even the input conditions are turned OFF, the 100ms cumulative timer current value (count value)
will be held, and the contact state will not change.

(3) The 100ms cumulative timer count value will be set to 0 and the contact will turn OFF when the RST
command is executed.

ON
xs
it < T100 K100 X5 OFF l l I L
L f‘ 9 seconds 1.5_seoong's 6 seconds
. + < e
Input conditions
100ms cumulative timer ON
X7 eeeeeeeeeseeposeeeeerseses
———— "RST _T00. X7 OFF
Reset input T100 reset command ON
T100 coil  OFF 9 seconds 1 second 6 seconds
> 4 +< e

ON

T100 contact OFF

T100 current value 0— 1 —90— 91 ~ 100 —~ 0 — 1~60—

(4) The value is set with a decimal, and can be designated from 1 to 32767 (0.1 to 3267.7 sec.). The
data register (D) data can also be used as the setting value. File register (R) cannot be used.

(5) When the bit selection parameter is set, the 100ms cumulative timer current value (count value) will
be held even when the power is turned OFF.

(2) Setting of timer setting value from CRT setting and display unit

The timer setting value can be set with the CRT setting and display unit using device T. (Variable
timer)

Whether the setting value (Kn) programmed with the sequence program or the setting value set
from the CRT setting and display unit is valid is selected with the bit selection parameters. The
changeover is made in a group for TO to T103. Even when set from the CRT setting and display
unit, the setting value (Kn) program will be required in the sequence program. However, the Kn
value will be ignored. When the data register (D) is used for the setting value, the data register
(D) details will be used as the setting value regardless of the parameter.

Note) The setting value for device Q of the timer T, Q cannot be set from the CRT setting and
display unit.
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5. Explanation of Devices

5.3.5 Counter C, B

(1)

The counter counts up and detects the rising edge of the input conditions. Thus, the count will not
take place when the input conditions are ON.

Counter C, B |

(1) The value is set with a decimal, and can be designated from 1 to 32767. The data register (D)
data can also be used as the setting value. File register (R) cannot be used.

(2) The counter count value will not be cleared even if the input conditions turn OFF. The counter
count value must be cleared with the RST command.

(3) When the bit selection parameter is set, the counter current value (count value) will be held
even when the power is turned OFF.

(2)

Setting of counter setting value from CRT setting and display unit

The counter setting value can be set with the CRT setting and display unit using device C.
(Variable counter)

Whether the setting value (Kn) programmed with the sequence program or the setting value set
from the CRT setting and display unit is valid is selected with the bit selection parameters. The
changeover is made in a group for CO to C23. Even when set from the CRT setting and display
unit, the setting value (Kn) program will be required in the sequence program. However, the Kn
value will be ignored. When the data register (D) is used for the setting value, the data register
(D) details will be used as the setting value regardless of the parameter.

Note) The setting value for device B of counter C, B cannot be set from the CRT setting and
display unit.

5.3.6 Data Register D

(1)
()

The data register is the memory that stores the data in the PLC.

The data register has a 1-point 16-bit configuration, and can be read and written in 16-bit units.
To handle 32-bit data, two points must be used. The data register No. designated with the 32-bit
command will be the low-order 16-bit, and the designated data register No. +1 will be the
high-order 16-bit.

(Example) Use of the DMOV command is shown below.

Circuit example

The X0 to 1F data s
0 ¥ H H
0 +—.‘ ; ]_DMOV: K8X0 i DO }+ stored in m, 1.

Data storage I

D1 DO

H‘igh-order 16-bit| Low-order 16-bit
i Ca
(XIF~X10) = (XF~X0)

(6)

The data that is stored once in the sequence program is held until other data is stored.
The data stored in the data register is cleared when the power is turned OFF.
Values that can be stored: Decimal -32768 to 32767 } For 16-bit command (Using Dn)

Hexadecimal 0 to FFFF
Decimal -2147483648 to 2147483647 } For 32-bit command

Hexadecimal 0 to FFFFFFFF (Using Dn+1, Dn)
Data registers DO to D1023 are all user release data registers.
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5. Explanation of Devices

5.3.7 File Register R

(1) As with the data registers, the file registers are memories used to store data. However, there are
some that have fixed applications, and those that are released.

(2) The file register has a 1-point 16-bit configuration, and can be read and written in 16-bit units.
To handle 32-bit data, two points must be used. The file register No. designated with the 32-bit
command will be the low-order 16-bit, and the designated file register No. +1 will be the
high-order 16-bit.

(Example) Use of the DMOV command is shown below.

Circuit example

-

Data storage

r : : The X0 to 1F data is
LDMOV: K8X0 : RO }4$tored in RO, 1.

R1 RO

High-order 16-bit | Low-order 16-bit
f < >
(X1F~X10) (XF~X0)

(3) The data that is stored once in the sequence program is held until other data is stored.

(4) The data stored in the file registers R500 to R549 and R1900 to R2799 and the user release
registers R1900 to R2799 is not cleared when the power is turned OFF.
The other file registers have fixed applications such as interface of the PLC and controller,
parameter interface, etc.

(5) Values that can be stored: Decimal -32768 to 32767

Hexadecimal 0 to FFFF
Decimal -2147483648 to 2147483647 }(For 32-bit command

i Using Rn+1, Rn)
Hexadecimal 0 to FFFFFFFF

} For 16-bit command (Using Rn)
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5. Explanation of Devices

5.3.8 Accumulator A

(1) The accumulator is a data register that stores the results of the function command operation and
the function commands where the operation results are stored are as follow.

Commands
SER, SUM, ROR, DROR, RCR, DRCR, ROL, DROL, RCL, DRCL

(2) When using commands other than those above, the accumulator can be used in the sequence
program with the equivalent registers as the data registers.

(3) The accumulator has a 1-point 16-bit configuration, and can be read and written in 16-bit units.

(4) The accumulator has two points (A0, A1). With the 32-bit command, A0 will be the low-order
16-bit, and A1 will be the high-order 16-bit. Thus, A1 cannot be designated with a 32-bit
command.

(5) The data stored in the accumulator is cleared when the power is turned OFF.

(6) Values that can be stored: Decimal -32768 to 32767 } For 16-bit command (Using A1 or A0)

Hexadecimal 0 to FFFF
Decimal -2147483648 to 2147483647 } For 32-bit command

Hexadecimal 0 to FFFFFFFF (Using A1 or AO)

5.3.9 Index Registers Z and V

(1) Z and V index registers are available.
(2) The index registers are used as ornaments for the device (T, C, D, R).

-
159 i

.
!
O
<
-t

[}

]
=i
Lt
H
-]
i
Ny
]

163 | —{ MOV i K4X0 i D5Z D5Z indicates D (5+2) = D8

(3) The index register has a 1-point 16-bit configuration, and can be read and written in 16-bit units.
(4) The data stored in the index register is cleared when the power is turned OFF.
(5) Values that can be stored: Decimal -32768 to 32767

Hexadecimal O to FFFF

Note) The CRT display of the index registers Z and V is as shown below.

1' : jrjlg'(._()_j/:.;___‘__l(:li: ::;_-:_2@:: Program with Z when programming.

11 FMOV I 55"7““g Z will ically b d
— - MOV ! X0 ¢ D5 will automatically be converte

e R A Dbttt to 20.
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5. Explanation of Devices

5.3.10 Nesting N

(1) This indicates the master control nesting structure.
(2) The master control nesting (N) is used in order from smallest number.

A %
=1 { MC | N0 | M15

NO 2= M15
—i — >4
B } Execute when A conditions are set.
I it { MC i N1 i M16 |®
N1 - M16
I 11 V4
17 A Y
c } Execute when A, B conditions are set.
I 1} 1 MC i N2 | M17
N2 - M17
I 1t Ve
1171 N
Execute when A, B, C conditions are set.
d [ricRT™
{MCRI N2 19 Roset Mc2 10 7
Execute when A, B conditions are set.
VAR T NT
@ {MCRI N1 199 Reset MC1to 7
Execute when A conditions are set.
eesesorqomsemanas Reset MCO to 7
* —{MCR No J¢
] L
1r N
T >T‘L Execute regardless of A, B, C conditions.

(1) The conditions for each master control to turn ON are as follow.

MC NO M15] .......... ON when condition A is ON
MC N2 M16] .......... ON when conditions A, B are ON
MC N2 M17] .......... ON when conditions A, B, C are ON

(2) The timer and counter when the master control is OFF is as follows.
- 100ms timer, 10ms timer: The count value is set to 0.
- 100ms cumulative timer : The current count value is retained.
- Counter: The current counter value is retained.
- OUT command: All turn OFF.

5.3.11 Pointer P

(1) The pointer indicates the branch command (CJ, CALL) jump destination. The pointer No.
assigned at the jump destination head is called the label.

(2) Pointers PO to P159, P251, P252 and P255 are user release pointers.

(3) P255 always indicates END.
(P255 can be used as a device such as a CJ command, but cannot be used as a label. This
cannot be used for the CALL command device.)
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5. Explanation of Devices

Pointer
X13
3 e St Jump to label
33 ¢ L L....Q,J......i....gg.(.)...}‘ p P20 (501 ggep)
Label when X13 turns ON.
36 ¢ {
P20 S
501 ¢ { |
X17 .Jump to END when
1 r . p
723 ¢ it 1.Cl i P25 X17 turns ON.
726 ¢ 4 I S

(4) The special usages of the pointers other than P255 are shown below.
P251: Label for starting PLC high speed processing program.
P252: Label for starting PLC main (ladder) processing program.
This can be omitted when there is only a PLC main (ladder) processing program.
P128 to P159: Label for page return when printing out ladder diagram.
P128 to P159 are the head label of the return page. These can also be used as the normal CJ
and CALL commands.

(Note 1) P251 and P252 cannot be used as CJ or CALL command devices.

(Note 2) Do not create a program in which the P** in the PLC high speed processing program is
jumped to from the PLC main processing program.

(Note 3) The P** used as a CJ or CALL command device must also be programmed as a label.

The PLC will not operate correctly if Notes 1 to 3 are not observed.

5.3.12 Decimal Constant K

(1) The decimal constant can be used in the following ways.
1) Timer counter setting value: Designate in the range of 1 to 32767.
2) Pointer No.: 0 to 159
3) Bit device digit designation: 1to 8
4) Basic command, function command, exclusive command value setting
- 16-bit command: -32768 to 32767
- 32-bit command: -2147483648 to 2147483647
(2) The decimal constant is stored in the BIN value (binary) in the PLC.

5.3.13 Hexadecimal Constant H

(1) The hexadecimal constant is used to designate the basic command, function command and
exclusive command values.
- 16-bit command: 0 to FFFF
- 32-bit command: 0 to FFFFFFFF
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6. Explanation of Commands

6. Explanation of Commands

6.1 Command List

6.1.1 Basic Commands

Pro- No.
Class | cess Command sign Symbol Process details of Page
unit steps
1 m Start of logic operation
{ LL (A contact operation start) 1 39
1 ™ Start of logic denial operation
LDI { Al (B contact operation start) 1 39
11 Logical AND
LAl (A contact serial connection) 1 41
14 Logical AND denial
ANI A (B contact serial connection) L 41
Logical OR
I “ l (A contact parallel connection) 1 43
Logical OR denial
l )tr l (B contact parallel connection) 1 s
-¢-~4—¢——<+-4t-r |[AND between logical blocks (Serial 1 45
C_4q-4 L-4+— | connection between blocks)
Eg;'_c ORB ~=¢4t—==——-—Ft— | OR between logical blocks 1 47
mand Bit L | o (Parallel connection between blocks)
ouT —————~< >4 |Device output 1~2 | 49
SET SETT D H |pevice set 2 | s
RST Device reset 2 57
MC.:.n .D}* Master control start 3 59
MCR Master control release 2 59
""""""""" Generate one cycle worth of pulses at rising
PLS ?LS DH edge of input signal 2 61
[ ---------- Generate one cycle worth of pulses at falling
PLE B edge of input signal 2 61
SFT SET I D H |pevice 1-bit shi 2 | 63
MPS Registration of logical operation 1 65
MRD Read of operation results registered in MPS 1 65
Reading and resetting of operation results
MPP registered in MPS 1 65
DEFR Generate one cycle worth of pulses to 1 67

~——{bEFR T D7

oper-ation results at rising edge of input signal
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6. Explanation of Commands

6.1.2

Function Commands

(1) Comparison commands

Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit steps
LD = 3 70
16-bit AND = Continuity state when (S1) = (S2) 3 70
Non-continuity state when (S1) =/ (S2)
Continuity state when
32-bit _ (S1+1, S1)=(S2+1, S2) 3~4 72
ANDD= Non-continuity state when
(S1+1, S1) # (S2+1, S2)
LD > 3 74
16-bit [ [T ow < | | e AP Continuity state when (S1) > (S2) 3 74
Zisiise] Non-continuity state when (S1) <= (S2)
OR > RSN }—' 3 74
A N Bt R D R SO L
B3 IE 8 — 34| 78
Continuity state when
32-bit | [Anmm< | | preeeas b ] (S1+1, S1) > (S2+1, S2) 3~4 76
ANDD> D>;81;s2 Non-continuity state when
(S1+1, S1) <= (S2+1, S2)
BSIEEH | 78
LD < <istise}— N I
16-bit| [ Anpmo | | ey ] Continuity state when (S1) < (S2) 3 78
S.sLse Non-continuity state when (S1) >= (S2)
< | L e alant
BT — |
Continuity state when
32-bit | [ AnipPde | | et ] (S1+1, S1) < (S2+1, S2) 3~4 80
ANDD< D<51 ..... SZ Non-continuity state when
(S1+1, 81) >= (82+1, S2)
B 4 | o
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6. Explanation of Commands

(2) Arithmetic operation commands

Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit steps
16-bit —{F ISR (sn+c2—0 i | e
+
BEISTETEH [(s1+1, 5+ (5241, 52+ ©+1,0) 45 | o
oot [~ | | H{ZINIHIEH [e0-c2—0 ¢ |
32-bit —[p__—__,__s:}__ SZ D (S1+1, S1) — (82+1, S2) — (D+1, D) 4~5 88
—[ETETEIH (enxe 0410 s | o0
_ P N Y o TR (S1+1, S1) x (S2+1, S2)
32-bit [Qf--f---s--l-l‘-§-2----P-H ~» (D+3, D+2, D+1, D) 45 | 92
16-bit —{[753TE Y |0 = 2> 0) 4 | o
/ emeeenees Tromeeetees Quotient (D) Remainder (D+1)
32-bit —[6/‘?"3‘1"3"5‘2'""[5].} (S1+1,81) 5 (S2+1,52) —» as | o
STt fomsematones Quotient (D+1,D) Remainder (D+3, D+2)
t6-bit —{i5H |01 2 | e
+1
32-bit DINC _ig';'g‘{_é_"i'jjijjjﬂ (D+1,D)+1—> (D +1,D) 2 | 100
16-bit DEC (D)-1— (D) 2 102
-1
32-bit DDEC ~——{DDEC: D H |(D+1.,D)-1—(D+1,D) 2 | 104
(3) BCD <> BIN conversion commands
Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit step
ot _,BCD conversion D) , 06
BIN (0~9999)
BCD -
- DBCD : BCD&mversmn (D+1, D) 5 108
BIN (0~99999999)
- BIN HBIN conversion D) 5 o
BCD (0~9999)
BIN -
- DBIN ’ BIN copversion (D+1, D) 5 .
BCD (0~99999999)
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6. Explanation of Commands

(4) Data transmission commands

Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit step
16-bit MOV (S)— (D) 3 114
fimans
sion | 32.pit DMOV (S+1,S)—» (D+1, D) 3~4 | 116
_bi XCH >
Con. | 16-bit (D1) <> (D2) 3 118
ver-
slon 1 32.pit DXCH (D1 +1,D1) +*> (D2 + 1, D2) 3 | 120
Batch (S) (D)
trans- itl [BmMav | | —BMov: YR = ==
mis-si | 1001 BMOV BM°Y§D.H}‘ b —= E-= [ n 4 122
on ===1 ===
Batch (D)
Mion | 160t [EMOV (s) = 4 | 124
zame — ——=4|"
ata e

(5) Program branch commands

Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit step
Jump — —-—[CJxP**H Jump to P** after input conditions are set 2 126
Pro-gr| | 1T/—/———"1 |, = .
am — FEND ’_____—{' FEND End process during sequence program 1 128
ed | | — |t T
SUb-r ------- gummee
ou-tin . CALL __{:CALLE P* i}* Execute P** sub-routine program after 2 130
ecal | | L——~_ 1 | 0 T input conditions are set

Re-tur

e 1 L e Return to main program from subroutine
n RET }‘_—_ERETH program 1 190
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6. Explanation of Commands

(6) Logical operation commands

Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit step
16-bit| | WAND WAND: s1: S2i D [(S1)*(S2) — (D) 4 | 132
Logical | | bY—mm—— | = T ST
AND [ | —MM | - e
32.bit| | DAND —paND! ST DR |[(D+1,D)2(S+1,S) > (D+1,D) 3~4 | 134
16.bit| | WOR WOR: S1: s2: D 14 [(S1)V(S2)— (D) 4 | 136
Logical
R [ —— | i -
32-bit —poR: S DH [D+1.D)V(S+1,5)>D+1,D) | 3~4 | 138
16-bit| | WXOR —fWxorist is2: D |(s1)v-(s2) > (D) 4 | 140
Exclu-si
veOR | [ —— | .. peemmngenas
32-bit| | DXOR —{pxor: ST D H |©+1.D) (5+1,5 > D+1,D) 34 | 142
Com-ple| | — | e,
mentof | 16-bit| | NEG —Nec i D R [D+1—>D 2 | 144
entot 1160 | NEG | | =————{NEGI D
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6. Explanation of Commands

(7) Rotation commands

Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit step
_____ Cary 15-..-A% __ ¢
RORI 1 }* mfem— 1 2 | 146
16-bit Rotate n bits right.
RCR 2 148
Right
rotation
DROR 2 150
32-bit Rotate n bits right.
Cary 15 . A 0.15...A0__¢
DRCR bRcki w Y | L = | 2 | %2
Rotate n bits right.
.......... Carry ]5---.A—q-‘-—0
ROL RQ.L..E.....".H 2 | 154
16-bit Rotate n bits left.
Carry 15---331-___0
2oL — R p]+ - 2 | 156
Left Rotate n bits left.
rotation Carry 15...41-._0. lS----eQ-.- 0
....... ~— x
DROL oRa M | O : 1| 2| s
32-bit Rotate n bits left.
____________ Carry 15 Al _0.15...20 o
DRCL —{oRe WY | B ' Ry | 2 | e
Rotate n bits left.
________________ I 15 n_ 0
16-bit SFRID n}* Carry E‘- 3 | 162
Right a [0=0IT__T
shift - n D
Devic | T——— 1 | — _megge s yee-s
it DSFR B3FR BT H #JHJ_J;\FJ]# 3 | 164
0]0
.............. 15 n 0
1601 SFLT B oajm, S — 3 | 10
Left shift D ll
Devic | —mmm | __ _ Reer TR
et DSFL ~—{BSFLIB T H ﬁgﬁ 3 | 168
0{0
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6. Explanation of Commands

(8) Data processing commands

Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit step
(S2)
(S1) ]
......... cC— fooz gt
Search | 16-bit SER: 813182 ¢ :H 4 | 170
..... feseasadeananataana — "
AD: Match No.
L At: Number%f match
data pleces
15 (S) 0
Number
AD: Number of bits
ofbits | 16bit| [ SUM — sot 1o 1, 2 | 172
setto 1
8 - 256 decode
anbit| [ DECO — O, e 4 | 174
‘;" Decode ====7
Decode
eeeaegenesaeqeannn 3.0
16-bit — ST H| o _rse a0 3 | 176
cevabaccccndecens e
16-bit data average value
Average il [ avye ] A e e R v 1 &
a9 | 16-bit AVE AVE:S. D"H — i; (S+i)> (D) 4 | 178
(9) Other function commands
Pro- No.
Class | cess Command sign Symbol Process details of | Page
unit step
Carry |l Terr | | rewe .
flag set —————’ s‘rcH Carry flag contact (E12) is turned on. 1 180
Carry | | | e
flag — CLC —-——-{ CLC H Carry flag contact (E12) is turned off. 1 180
reset | | 1 1 TTTTTTTT™
------ PRPIEIT LI Bit test (a contact operation start
LDBIT I [B[T‘Sl "]_ handling) 3 182
ANDBIT [BlT:Sl n_]— E:ntglfrt\g)i contact series connection 3 182
..... Bit test (a contact parallel connection
ORBIT | | (it 73175 H | randing S
BIT 1-bit
----- P LT ET SRR Bit test (b contact operation start
LDBII L8 57T | handing i 3| 184
----- [ Bit test (b contact series connection
ANDBII —Bu sl i n } handling(]) 3 | 184
Bit test (b contact parallel connection
| [ ----- poesseepaasans handlin
ORBII B[l _E .S.}..A.A.r}..}] g) 3 184
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6. Explanation of Commands

6.1.3 Exclusive commands

Pro- No.
Class cess Command sign Symbol Process details of | Page
unit step
ATC ATC‘Kn’Ran K1: Tool number search 194
K2: Tool number AND search 195
K3: Tool change 196
K4: Random position tool change 197
K5: Forward rotation of pointer 198
ATC . K6: Reverse rotation of pointer 4 198
K7: Normal rotation of tool table 199
K8: Reverse rotation of tool table 199
K9: Tool data read 200
K10: Tool data write 201
K11: Automatic write of tool data 202
ROT . ROT K1: Rotary body index 4 207
K3: Ring counter 210
Spare tool selection in tool life
TSRH - TSRH management 3 21
DDBA Data designated after Rn is 2 292
(Asynchro- read/written.
nous)
DDB -
DDBS Data designated after Rn is 2 205
(Synchro- read/written.
nous)
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6. Explanation of Commands

6.2 Command Formats
6.2.1 How to Read the Command Table
The basic command and function command explanations are as follow.

Example) Explanation of D+ command

D+ ... BIN 32-bit addition < The command sign is indicated.

Usable device Digit
Bit device Word (16-bit) device ~ [Con:st| Point- desig- Ny | Index
nation
X|(Y/M|LIE|F|T|C[D|R AO|A1(Z|V|K|H|P
S1 O|O|O|0O] O
Y |S2 O|O0|O|0O] |O O|O 415
D O|O0|O|0O] O
Expressed — A circle is indicated if digit J
with T. designation of the bit device is
Same applies ’
for Q. possible.
;Sa”ée applies The No. of steps of the D+
ore. command is indicated. 4/5
L Same applies for G. steps indicate that for the 32-bit
. command, two steps are
— Same applies for W, J and S. required for the constant.
L Same applies for U, 1 and S. In the example fo_r the D+
com-mand, if S2 is the word
device and step 4 is the
constant, the No. of steps will
The devices that can be used with| | The commands that can use an

the D+ command are circled. index (Z, V) are circled.

Setting data
s Head No. data to be added or device
< where data to be added is stored.
| [ D+[S11S21D 32 Head No. data to be added or device
where data to be added is stored.

D Head No. of device where addition
results are stored.

-

/Addiﬁon command

The D+ command circuit display format is indicated.

The functions, execution conditions and program examples of each command are explained on the
following pages.
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6. Explanation of Commands

6.2.2 No. of Steps

The basic No. of steps in the sequence command includes step 1 to step 5.
Main examples of each step are shown below.

Basic No. . T
of steps Command (mnemonic) Circuit display
LD, ANI, ANB, ORB,
Step 1| S1C, cLC, FEND, RET, P
INC, DEC, SET, RST,
SteP 2 1ouT T, CJ, CALL, DDB
Step3 |MOV, =, BCD, XCH
- omov ikizas: po |-
Step4 |DMOV, +, -, ATC LT K‘;:E“'D":”]‘_‘“
—{ATc i K1 i RS00 | R2960 |-
—{ o+ Do} Hizasersi DIO }—
_p* L 2 steps worth
Steps D+ D- D% D/ ~{"b# D0 Kizause : D10 }-
l—zmplwonh

As shown above, the command code, source and destination in basic No. of steps for the command
are equivalent to one step each. Only the 32-bit command constant K or H uses two steps.

(Note)

If the constant value in the DMOV or D* command, etc., is small, a display in which there is a

space equivalent to one step will occur between the source (S) and destination (D) or
between the source (S2) and destination (D). (Section marked with * in diagram.

6.2.3 END Command

......... S .....b
[MoviKiz: i DO

*
......... S N—))
{p*: D0 iKSO: i D4

When programming a sequence program with a circuit mode, the END command is automatically

created.
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6. Explanation of Commands

6.2.4 Index Ornament

(1) The index ornament is used to add an index (Z, V) to a device, add the details of the directly
designated device No. and index register, and designate the device No.

(2) The index (Z, V) can be set between -32768 to 32767 with a sign added.

(3) The index ornament is used only for the MOV command. (It cannot be used for DMOV.)

(4) The usable command format is shown below.

1) Transmission of datato Z, V

(Note 1)

-

{ MOV

Kn

20

MOV

Use Kn or Hn

ZorV

(Note 1) After circuit conversion, the display will change to Z0 and V0. However, this must be

input as "Z" and "V".

2) Possible device combinations of MOV command with index ornament

S (source) D (destination) Program example
Knor tin Exempie) b0z, Rsooy |MOY K100 D07
S . 1s00_| By 58 Ao N0 20 0100
MOV | ample) DOZ, D1V |Example) bov, D1z | MOV P9Z D207
Example) D07, DIV |EvamplyKavzo | MOV DOZ Kauo
Examp K00 | Example) Doz, Raaooy | MOV K2M10 D02

(Note 2) The word device refersto T, C, D, R, A0 and A1.
(Note 3) The CRT display of the circuit with index ornament is as shown below.

1
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6. Explanation of Commands

6.2.5 Digit Designation

A digit may need to be designated for the bit device (X, Y, M, L, E, F) when using the function
command. How many points of 4-point unit bit devices are to be used with the 16-bit or 32-bit
command is selected with this digit designation.

Use device K when designating the digit. The designation range is as shown below. A random bit
device can be set for the bit device.

(a) 16-bit command: K1 to 4 (4 to 16 points)
(Example) Setting range with digit designation of X0 to F 16-bit data

XF XC XB X8 X7 X4 X3 X0

K1 designation range
(4 points)
K2 designation range
(8 points)
K3 designation range
(12 points)
K4 designation range
{16 points)

A

(b) 32-bit command: K1 to 8 (4 to 32 points)
(Example) Setting range with digit designation of X0 to 1F 32-bit data.

X1F XiCX1B Xi18 X17 X14X13 XI10XF XCXB X8 X7 X4 X3 X0

K1 designation range
[
(4 points)
l;(2 designation range
(8 points)
K3 designation range
(12 points)
K4 designation range
(16 points)

A

K5 designation range
(20 points)
K6 designation range
(24 points)
K7 designation range

A

(28 points)

K8 designation range
(32 points)
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6. Explanation of Commands

(1) When a digit is designated on the source (S) side, the values that can be handled as source data
will be as shown below.

Table of digit designations and values that can be handled

For 16-bit command For 32-bit command
K1 (4 points) 0~15 0~15
K2 (8 points) 0~255 0~255
K3 (12 points) 0~4095 0~4095
K4 (16 points) -32768~32767 0~65535
K5 (20 points) — 0~1048575
K6 (24 points) — 0~167772165
K7 (28 points) — 0~268435455
K8 (32 points) — -2147483648~2147483647

Program example

Process

For 16-bit command |

I

Source (S) data

K1X0 [X3XZX1/Xd

Becomes O 0‘
A
i {'MOV i KIX0 ! DO o A
B15 B4B3B2B1B0

DoJojojofolojol0|0f0]0f0]0XIXAXYXI

For 32-bit command |

t {DMOV: K1X0 { DO

I

Source (S) data

K1X0 X3IXAX1XQ

Becomes 0 !

— ~ R
B1S B4B3B2B1B0

D0J0{0|0]0]0j0|0|O0]O|O0]0]O0XIAXAXLX!

Di{ojojojoj0|0jO0j0|O]0|0i0jO|0|O]|O
B16

Becomes O
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6. Explanation of Commands

(2) When a digit is designated on the destination (D) side, the No. of points designated by the digit
will be the target of the destination side.

Circuit side Process

When source data (S) is a value |

H1234}0{0|0}1]0]0|1]0[{0}jO0|1]1{0|1{0j0

——————— MOV { H1234 | K2MO0
I Mi5 M8M7 - MO
Destination (D) side KZMO0 0{0j1j1{0j1]010
- v I —
Does not change 3 4
When source (S) data is a bit device
M15 —eoeemeememees MBMT wooeeee e MO

KIMO|1{1|1]|0]1{0}1|0j1j0|0]1]1[1]{0]1

S

(Note) —
— MOV { KIM0 i K2M100 MII5 eemmeeen s M108 M107---~- M104 M103 ~—-- M100
I K2M100 ojo|ofoj1]1}{0|1
Destination (D) side « y VXY I\ ;

Does not change / The M3 to MO data

is transmitted
0 is transmitted

When source (S) data is a word device

B19 B8 B7 BO

Doj1j1j1foj1jof1jof1i0joj1{1]|1]jQj1

}—H———{ MOV | D0 i K2M100 {3
» T Ml M108 M107 M1

Destination (D) side K2M100 1{o]of1]1]1]{0]1

\ J

hd
Does not change

(Note) The CRT display of the circuit having a digit designation will be as follows.

K1 K2
} { MOV Mo ; M100
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7. Basic Commands

7. Basic Commands

These commands are the basis for the sequence programs. The sequence program cannot be
created without these commands.

The circuit can be created (programmed) with the same image as creating a circuit by combining the
actual relay A contacts and B contacts as done conventionally.
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LD, LDI

QO LD, LDI ... Operation start

Usable device

. . . . Con-sta Dig-it No. of
Bit device Word (16-bit) device nt | Pointer |Level | desig-| o o

nation
X|Y/M|IL|E|F|T|C|D|R AO|AM| Z|V|K|[H| P N
O|O[O]O]O]O0]0]O

Index

[::::::}g__;7 Device No.
Sy >+

\
N\

—
=)
o —
WL
7N

A

Y

Function

LD is the a contact operation start command and LDl is the b contact operation start command. The
ON/OFF information of the designated device is read in as the operation results.

Execution conditions

This is executed per scan regardless of the device ON/OFF setting.
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LD, LDI

Program example
(1) Program used at head of circuit block.

Coding
M32 Y10
04— < No. of | Com- Device
steps [ mand
M32 Y11
2 4 F 4 0 LD M32
1 OouUT | Y10
2 LDI M32
3 OouT | Y11
(2) Program used at head of circuit block connected with ANB.
Coding
I . .
' No. of | Com- ;
X0 MS  MI3 _ Y99 steps | mand Device
99 p— — | \
/ 99 |LD [X0
M35
i 14 100 |LD M9
AN
B ’ \ ) 101 |AND |[M13
102 | ORI |[M35
Circuit block
connected with ANB. 103 | ANB
104 | OUT (Y99
(3) Program used at head of circuit block connected with ORB.
Coding
M99 steps | mand
< 93 |LD |[Xx8
Mé6o 94 AND | M1
i \ORB 95 LD X12
96 ANI [ M60
Clrcult block 97 ORB
connected with ORB.
98 OuUT | M99
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AND, ANI

O AND, ANI ... Serial connection of contact

Usable device o
Bit device Word (16-bit) device Con'sta pointer | Level g%gii- ’;‘t"éposf Index
X|Y M|L|IE|F|T|C|D|R AOIAM|Z|V|K|H| P N
O|O|O0]0]0O|0|0O]O 1
Device No.

>
B
::E
¥\\\\
/\

Function

AND is the a contact serial connection command, and ANI is the b contact serial connection
command. The ON/OFF information of the designated device is read in, and the AND operation with
the operation results up to that point is executed. The result is the operation result.

Execution conditions

This is executed per scan regardless of the operation results before the AND, ANI commands.
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AND, ANI

Program example
(1) Program used after LD, LDI, AND or ANI, etc.

Coding
X3 Ms6 M9 Y33 No. of | Com- :
D
0 l i} +F < > | steps | mand evice
X4 M7 \ 0 LD X3
X5 M8 Ml11 Y34
7 ¢—f —— ———4——< > 2 LDl | x4
M9 3 ANI [ M7
i} 4 ORB
ANB
5 ANl [ M9
6 OUT | Y33
7 LD X5
8 LD M8
9 OR M9
10 ANB
11 ANI | M11
12 OUT |Y34
(2) Program used to connect contact in parallel with coil.
Coding
X5 Y35 steps | mand
93 il <
\ 93 LD X5
X8 P 94 [ouT Y35
LI \
[ x9 Y37 95 AND [ X8
ey 4 96 OUT | Y36

97 ANl | X9

98 OouT |Y37
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OR, ORI

O OR, ORI ... Parallel connection of one contact

Usable device o
Bit device Word (16-bit) device Con'sta pointer | Level g%gii- ’;‘t"éposf Index
X|Y M|L|IE|F|T|C|D|R AOIA1M|Z|V|K|H| P N
O|O|O0]0]0O|0|0O]O 1

N\

- e g

t__w__q.——u,

H
=y
VAN

Function

OR is the one a contact parallel connection command, and ORI is the one b contact parallel
connection operation command. The ON/OFF information of the designated device is read in, and the
OR operation with the operation results up to that point is executed. The result is the operation result.

Execution conditions

This is executed per scan regardless of the operation results before the OR, ORI commands.
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OR, ORI

Program example
(1) Program used at head of circuit block.

X3
0 ¢—i}
X4

[ s 1 —
X5

*— |——
X5
4 ¢ { |
X6
T +f

(2) Program used in circuit.

X5

93 ¢——f

Coding
<54 | Srs | mand Device
0 |LD |X3
1 OR |[X4
2 |OR |X5
il vae 3 |OouT |Y33
it ¢ >4 4 LD X5
5 |AND |M11
6 |ORI |X6
7 |OUT |Y34
Coding
No. of | Com- Device
M.s , Y35 >_0 steps [ mand
) N 93 LD [X5
M| 94 [LD w8
M10 95 |OR [M9
96 |ORI |M10
Mi111 M113 Y36 97 ANB
1 >4 98 |OUT |v35
M105 99 |LD |x6
N 100 |LD  |M111
"w 101 |[ANI [M113
102 |[OR [M105
103 |[OR [L10
104 |ANB
105 |OUT |Y36
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ANB

QO ANB ... Serial connection of circuit block

Usable device

Con-sta Dig_it
Bit device Word (16-bit) device nt | Pointer | Level g:f_'(g;
1

X(Y MLIE|F|T|C|[D|R AOA1| Z|V|K|H| P N

No. of

steps Index

I TW_'TT'T ¢
|

Function

(1) AND operation of the A block and B block is executed, and the operation results are obtained.

(2) The ANB symbol is a connection symbol instead of a contact symbol.

(3) When consecutively writing ANB, a max. of 7 commands (8 blocks) can be written. The PC
cannot execute a correct operation if 8 or more commands are written consecutively.
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ANB

Program example
Program that serially connects continuous circuit blocks.

-50-

Coding

No. of | Com- Device

steps | mand
0 LD X0
1 OR | X1
2 LD X2
3 OR | X3
4 ANB
5 LD X4
6 OR | X5
7 ANB
8 LD X6
9 OR | X7
10 ANB
11 LD X8
12 OR | X9
13 ANB
14 OouT | M7




ORB

QO ORB ... Parallel connection of blocks

Usable device

. . . . Con-sta Dig-it No. of
Bit device Word (16-bit) device Pointer | Level | desig- | Index
nt nation | S'¢PS

X(Y MLIE|F|T|C|[D|R AOA1| Z|V|K|H| P N

A block

l_
1]

—{ b ———¢
B block ORB

L]

OR or ORl is used for
the one contact
parallel connection.

Function

(1) OR operation of the A block and B block is executed, and the operation results are obtained.
(2) ORB connects circuit blocks with two or more contacts in parallel. Use OR or ORI to connect
circuit blocks with only one contact in parallel.

Coding
X1 Y10 No. of | Com- Device
Ol i '} < steps [ mand
0 LD X0
X2 X3
4 il { | 1 AND | X1
i : ) 2 LD X2
X4
l [ +F 3 AND | X3
T 4 |ORB
5 ORI | X4
6 OouUT | Y10

(3) The ORB symbol is a connection symbol instead of a contact symbol.
(4) When consecutively writing ORB, a max. of 7 commands (8 blocks) can be written. The PC
cannot execute a correct operation if 8 or more commands are written consecutively.
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ORB

Program example
Program that connects continuous circuit blocks in parallel.

Coding
X0 X1 M7 No. of | Com- Device
0 ¢—— — | { steps | mand
x2 X3 0 [LD |Xo0
r—i—— 1 |AND | X1
X4 X5 2 LD X2
—t—t—e
3 AND | X3
X6 X7
— —— — 4 |ORB
5 LD X4
6 AND | X5
7 ORB
8 LD X6
9 AND | X7
10 ORB
11 OouT | M7
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| OUT(Y,M,G,L,E,F) |

OOUT (Y, M, G, L, E, F) ... Output (Y, M, G, L, E, F)

Usable device o
Bit device Word (16-bit) device Con'sta pointer | Level g%gii- ’;‘t"éposf Index
X|Y M|L|IE|F|T|C|D|R AO|A1| Z| V| K|H P N
O|0|0|0]0|0O 1
+__{' Device No.

ke
o

—— ——

I

Function

The operation results before the OUT command are output to the designated device.

OUT command
Operation

results | coil

Contact

a contact b contact
OFF OFF |Non-continuity (Continuity
ON ON |Continuity Non-continuity

Execution condition

This is executed per scan regardless of the operation results before the OUT command.
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| OUT(Y,M,G,L,E,F) |

Program example
(1) Program output to output unit.

Coding
X5 Y33 No. of | Com- :
Op—t < steps | mand Device
X6 Y34 0 LD X5
26—} <
1 OUT | Y33
Y35
< 2 LD X6
3 OUT | Y34
4 OUT | Y35
(2) Program that turns internal relay or latch relay ON/OFF.
Coding
No. of | Com- :
X5 M15 Device
steps | mand
93 ¢——} < >4 9:
X5 L19 LD X5
95 +F < > 94 |OUT |[M15
M90 95 LDI | X5
<
96 OuT (L19
X7 X8 FO

97 OouT [M90
98 LD X7
99 |AND | X8
100 |OUT |FO

A
X
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OuUTT, Q

OOUT T, Q... Timer output

Usable device

Con-st Digit No. of

Bit device Word (16-bit) device |~ .;"'| Pointer | Level ggzi&- steps | Index

X|Y(M|L|E|F|T|C|D|R AO(A1({Z|V|K|[H P N
Device O
Setti 2
etting
value o o
Setting value
(1 to 32767 is valid)
+—4; < TO K50 )+
; Device No. (TO to 103)

Setting value

(1 to 32767 is valid for

the data register details)
< To D10

l T—>+ Device No. (TO to 103)

Function

(1) When the operation results before the OUT command are ON, the timer coil will turn ON and
count to the set value. When the time is counted up (count value 2 set value), the contacts will
change as shown below.

a contact Continuity

b contact | Non-continuity

(2) If the operation results before the OUT command turn ON to OFF, the following will occur.

. . . |Timer current| Before time up After time up
Timer type Timer coil I
value a contact| b contact| a contact | b contact
100ms timer OFE 0 Continuity |Continuit

. |Continuity |Continuity .
10ms timer Nqn—conh No_n—contl

nuity nuity
100ms cumulative OFF Hold current |Non-conti [Continuity |Continuity |[Non-conti

timer value nuity nuity

(3) The state of the cumulative timer contact after time up will not change until the RST command is

executed.
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OuUTT, Q

Execution condition
This is executed per scan regardless of the operation results before the OUT command.

Program example
(1) Program to turn ON Y10 and Y14 ten seconds after X0 turns ON.

Coding
0 0__1( L ( T1 K100 :::pc: r?;':d Device
T1 Y10 0 (b [xo
S— < 1 |out [T1 [k100
, Y 3 |b [T
A 4 |ouT [Y10
5 |ouT |Y14

(2) Program to use X10 to 1F BCD data as timer setting value.

X0
0¢—i | { BIN iK4X10: D10 The X10 to 1F data is BIN converted and stored in D10.
X2
i 7 If X2 turns ON, the data stored in D10 will be counted
44 ¢ { T2 D10 as the setting value.
T2 Y15
77—} < When T2 counts up, Y15 will turn ON.

Coding
tops |mand|  Deviee

0 LD |XO0

1 BIN [K4X10| D10

4 LD X2

5 OuT (T2 D10

7 LD (T2

8 OuUT (Y15
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OuUTC,B

O OUT C, B ... Counter output

Usable device

Digit
Bit device Word (16-bit) device |°3ns!| pointer | Level | desig- N | Index
X|(YM|L|E|F|T|C|D|R AO|A1|Z|V|K|H P N
Device O
2
Setting ) )
value
/Settjng value (1 to 32767 is valid)
+—4: { €0 Ks0 )+
1‘— Device No. (CO to 23)
Setting value
(1 to 32767 is valid for
the data register details)
+—¢:  C1 D10
T———- Device No. (CO to 23)
Function

(1) If the operation results before the OUT command change from OFF to ON, the current value
(count value) will be incremented by one. When the value is counted up (current value * setting

value), the contacts will change as shown below.

a contact

Continuity

b contact

Non-continuity

(2) The value will not be counted when the operation results are ON. (A pulse change is not required

to input the count.)

(3) If the operation results change from OFF to ON after the current value >= setting value is
established, the contact state will remain the same and the current value will not be counted up.

Execution condition

This is executed per scan regardless of the operation results before the OUT command.
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OuUTC,B

Program example
(1) Program to turn Y30 ON when X0 turns ON ten times, and to turn Y30 OFF when X1 turns ON.

Coding
X0 No. of | Com- .
09—+ {10 K104 steps | mand Device
C10 /Y30 0 LD X0
S < ” 1 |ouT |c10 | K10
Xl --------
54—t [esticiyy |3 [P |CTO
4 OUT (Y30
5 LD X1
6 RST |[C10

(2) Program to set C10 setting value to 10 when X0 turns ON, and to 20 when X1 turns ON.

0 0-—)|((§ { MOV i K10 i DO jl 10 is stored in DO when X0 turns ON.
X1
40— | MOV i K20 i DO |®20is stored in DO when X1 turns ON.
X3
8 ¢—} <C10 D0>-0 C10 counts the data stored in DO as the setting value.
llT C:I? ‘ <Y30 >T Y30 turns ON when C10 counts up.
Coding
No. of | Com- Device
steps | mand
0 LD X0
1 MOV | K10 | DO
4 LD X1
5 MOV [ K20 | DO
8 LD X3
9 OuT | C10 | DO
11 LD Cc10
12 OuUT |Y30
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SET

O SET ... Device setting (ON)

Usable device Dicit
igi
Bit device Word (16-bit) device |°Ons!| pointer | Level | desig- | S5, | index
nation
X Y(M|L|E|[F|T|C|[D|R AO|A1(Z|V|K|H| P N
D O]0|0]0O]0 2
SET input
" / [SET'"' """ 5 Setting data
T p | Device No. to
be set (ON)

Function

(1) The designated device turns ON when the SET input turns ON.
(2) The device turned ON remains ON even if the SET input turns OFF. The device can be turned
OFF with the RST command.
ON

(3) Ifthe SET input is OFF, the state of the device will not change.

Execution condition

The execution conditions for the SET command are as shown below.
ON

SET input OFF—--l |_l L_

SET (Y,M,L,E,F)— L

Executed per scan Executed per scan

> <
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SET

Program example

(1) Program to set Y8B (ON) when X8 turns ON, and reset Y8B (OFF) when X9 turns ON.

Coding
X9 e No. of | Com- Device
0o e—t {'"“ RST 1 Y8B steps [ mand
X8 0 LD X9
3 ¢—t { SET i Y8B_ 1 RST |Y8B
3 LD X8
4 SET [Y8B
ON
X8 (SET input)  OFF I_‘ S
ON

X9 (RST input) OFF

Y8B OFF

Operation of SET and RST commands
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RST

O RST ... Device resetting

{’_‘/

Usable device o
Bit device Word (16-bit) device C9™S!| pointer | Level ﬂ%?l;n N | Index
X({Y M|LIE|F|T|C|[D|R AO(A1|Z|V|K|H| P N
D| [O]O|0|0]|0|0]|O 2
RST input
Setting data

D Device No. to
be reset

Function

(1) The designated device will change as explained below when the RST input turns ON.

(2) Ifthe RST input is OFF, the state of the device will not change.

contact are turned OFF.

Device Status
Y, M, E,F,L |The coil and contact are turned OFF.
W, J, S, G
T,C,Q,B 0 is set for the current value, and the coil and

Execution condition

The execution conditions for the RST command are as shown below.

RST input OFF——‘|

RST

ON

L |

L Executed per scan

Executed per scan J

<
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RST

Program example

(1) Program to reset 100ms cumulative timer and counter.

X4
¢} / When Tg6 is set for the cumulative timer,
0 ' < T96 K18000 > 1%l turn ON when the X4 ON time Is 30 min.
T96

3¢ { ,_I < Cc23 K16 >£ The No. of times that T96 turns ON Is counted.

4eoverasettenpannacsanannas.

{_RS:I:___.TQG__ T96 is reset when T96 turns ON.

C23 Y55

8 it ( >o Y55 turns ON when C23 counts up..
D

10 t [T ¢z C23 is reset when X5 turns ON.

Coding
stops | mand Device
0 LD X4
1 OUT | T96 |K18000
3 LD T96
4 OUT | C23 |K16
6 RST |T96
8 LD Cc23
9 OUT | Y55
10 LD X5
11 RST |C23
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MC, MCR

O MC, MCR ... Master control set/reset

|

Usable device
Bit devi Word (16-bit) devi Constl L[ Level | dosig- | N9: O | index
it device ord (16-bit) device ant | Pointer | Level | desig-| ;¢
XY ML|E|F|[T|C|D|R AO(A1| Z|V|K|H P N
n O 2/3
D OlO|O0|0|0O
MC ON/OFF command
p’
{ b—- {™™MC i n T D Setting data
n Nesting
n (NO~7)
D - device Device No. to
T D | be turned
Nesting (NO~7) ON

..........................

|

Function

(1)
()

If the MC ON/OFF command is ON when the master control starts, the operation results between
MC and MCR will remain the same.

If the MC ON/OFF command is OFF, the operation results between MC and MCR will be as
follows.

100ms, 10ms 100ms cumulative timer counter ouT SET/RST | SFT
timer command

Count value is set . All become |The state is
0 Current count value is held OFF retained

Up to eight (NO to 7) nests can be used. When using nests, the MC will use the nesting (N) from
the smallest No., and MCR will use from the largest No.

The program between the MC command and MCR command will be scanned regardless of the
MC command ON/OFF state.

By changing the destination D device, the MC command can be used as often as necessary in
one scan.

When the MC command is ON, the coil for the device designated for the destination will turn ON.
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MC, MCR

MCR

(1) This is the master control cancel command, and indicates the end of the master control range.
(2) The designated nesting (N) No. and following nests will be canceled.

¢ { MCR i N3 ]+ N3 to N7 master control Is canceled.

I LA N S 20

Program example
(1) Program to turn MC ON when X9 is ON and turn MC OFF when OFF.

X9
Oi—” —{MC I N0 Msm]-ow
NO M98x1? a0
4 t < >e
X11 Y31
s <N
> Control range of | MCiNOiMg8
X12 , Y32 >i RAAM A
8 o—i <
X13 v33
10— }— < >Q
z [HCE TR0 1

Coding
stops | mand Device

0 LD X9

1 MC |[NO |[M98
4 LD X10

5 OuT |[Y30

6 LD X11

7 OuUT | Y31

8 LD X12

9 OuUT Y32

10 LD X13

11 OuUT Y33

12 MCR | NO
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PLS, PLF

O PLS, PLF ... Pulse (1 scan ON)

Usable device Dicit
igi
Bit device Word (16-bit) device | °9Ms!| pointer | Level | desig- o [Index
XY M|L|E|[F|T|C|D|R AO|A1| Z|V|K|H| P N
Dl [O|0]|O] |O 2
/PLS command
[ s ] *——‘ * { P D
Setting data
Device No. to
D | be pulse
coded
/PLF command
{—%
Function

PLS

(1) The designated device is turned ON for one scan when the PLS command changes from OFF to

ON and is turned OFF in all other cases.

R —
- &

< 1 scan ->:L_13¢an

the power is turned ON, the PLS command will be executed.

(1) The designated device is turned ON for one scan when the PLF command changes from ON to

OFF and is turned OFF in all other cases.

Even if the sequence program is changed from RUN to STOP and then RUN after the PLS
command is executed, the PLS command will not be executed. If the PLS command is ON when

X5

Jd
L]

X5 OFF

ON

M0 OFF

)
>

< él 1 scan

1 scan
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PLS, PLF

(2) Even if the sequence program RUN switch is changed from RUN to STOP and then RUN after
the PLF command is executed, the PLF command will not be executed.

Program example
(1) Program to execute PLS command when X9 turns ON.

Coding
X9
N P No. of | Com- .
[l r :
0 l it L...E.I:.S_.J__M?_Jf steps | mand Device
0 LD X9
1 PLS | M9

ON

X9 OFF
ON

M9 OFF——

Y

1 scan

(2) Program to execute PLF command when X9 turns OFF.

Coding
X9
e ceegrerereeree No. of | Com- ;
1 ™ H D
of T l_?_lli_s_h_aa]* steps | mand evice
0 LD X9
1 PLF | M9
ON
X9 OFF —
( oN
M9 OFF ‘
1 scan
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SFT

O SFT ... Device shift

Usable device
Bit devi Word (16-bit) devi Con-st| b inter | Level desig- | NO- Of | index
it device ord (16-bit) device ant_ | Pointer | Leve des gn steps
XY M|L|E|F|[T|C|[D|R AO(A1|Z|V|K|H P N
D O|O0|0]|0|0O 2
SFT input
/ Setting data
k 'L.._SET___.___D p | Device No. to
be shifted

Function

(1) The device that designates the ON/OFF state of the device that is one number smaller than the
device designated with D (destination) is shifted, and the device that is one number smaller is
turned OFF.

(2) Turn the head device to be shifted ON with the SET command.

(3) When using SFT in succession, program from the largest device No.

Mo e iRt MI5 M14 MI3 M12 11 MI0 M9 M8
T - T* : :ﬁ’l‘_tﬁ}n @®@|ofofo]o (‘)/ 1| 1{ 0 |State before initial shift
(Pulse coding) : @ l 0 ] 0 ] 0] 0] 1 I 0 I 1 I 0 IAﬂer 1st shift input
[ =
@{ojofol1]o[of1]o0]Atfter2nd shitt input
* @olof[1]{0]o]o]1]o]After3ard shift input
=

®fol1f{ofo]o]o}]1]o]Atterath shift input
P

®|1[o]ofo]o]o]1]o]Afersth shitt input

« In M8 to 15, 1 indicates ON and 0 indicates OFF.

Operation of shift command
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| SFT

SFT input  OFF —I I__I l_

SFT command —_ —
Executed per scan Executed per scan

7

Program example
(1) Program to shift Y57 to 5B when X8 turns ON.

Mo
crearerrestpesaaresmriess ~
0—i—+ { SFT_{_¥5B ¢
(Pulse coding)
STV Y
. Shifting is executed when MO turns ON.
OO — (Program from the largest device No.)
¢ { ST ¥ 19
[—
{SFT i ¥s8 19 |
X7 r ..................
9 ¢—t -{FS T ME 1
M Y57 is turned ON when X7 turns ON.
12—t { SET I Y57
Coding

steps [ mand
X7 0 LD X8

/ ( ( / 1 |sFT |vY5B
Y57
\ \ \ 3 |sFT [vsA
Y58 / ) 5 |sFT |Y59
Y50 7 |sFT |v58
/ 9 |[LD |[x7
YSA 10 |PLS |M8
V5B 12 |LD |ms
13 |SET |v57
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MPS, MRD, MPP

O MPS, MRD, MPP ... Registering, reading and clearing of operation results

Usable device

. . . . Con-sta Dig-it No. of
Bit device Word (16-bit) device Pointer | Level | desig- | Index
nt nation | S'¢PS

X(Y MLIE|F|T|C|[D|R AOA1| Z|V|K|H| P N

MPS, MRD and MPP are not displayed.

[CMRrD_}——i1 < >
MPP 1—} < >

Function
MPS

(1) The operation results (ON/OFF) just before the MPS command are registered.
(2) The MPS command can be used consecutively up to four times. If the MPP command is used in
between, the No. of MPS usages will be decremented by one.

MRD

(1) The operation results registered with the MPS command are read, and the operation is continued
from the next step using those operation results.

MPP

(1) The operation results registered with the MPS command are read, and the operation is continued
from the next step using those operation results.
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MPS, MRD, MPP

(2) The operation results registered with the MPS command are cleared.

Point

(1)

The circuits when MPS, MRD and MPP are used and not used are as follow.

Circuit using MPS, MRD and MPP

Circuit not using MPS, MRD and MPP

X0 X1 X2 Y10 X0 X1 X2 Y11
oo—u———u——o——il—————( oo—FH— 1 <
X3 X4 Y11 X0 X1 X3 X4 Y10
——i—< 40— b — — —<
X5 Y12 X0 X1 X5 Y12
il < QT_| ——t <
Program example
(1) Program using MPS, MRD and MPP.
Coding
Xc @ M Y30 No. of Com- .
00— —eo—— } < >-o} steps | mand Device
Y31 0 LD X1C
@ < e (1) 1 |[MPs
XID 5 M9 @ M68 Y32 2 AND | M8
60— ——1——1H——< D¢ 3 |our |Yao
TO Y33 ) 4 MPP
Ot—r——= > | 5 oUT | Y31
Y34 6 |LD X1D
® < D) ( 3) 7 MPS
XIE M81 (3 M96 Y35 5 N 79
17— —< 3
ij (4) 9 MPS
y 10 |[AND |Me8
N v37 11 |ouT [Y32
/ (5) 12 |[mPP
N y3s a1 13 |AND | TO
< >TJ 14 [ouT |[vY33
6) 15 | MPP
16 |OouT |Y34
. 17 [LD X1E
18 |[AND | M8t
7) 19 |[MPS
20 [AND [M96
21 |ouT [v35
®8) 22 |MRD
23 |AND [Mo7
24 |ouT |v36
9) 25 |MRD
26 |[AND | M98
27 |ouT [v37
10)[ 28 [mpP
29 |outr [vss
{
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DEFR

O DEFR ... Pulses in regard to operation results

Usable device Digit
igi
Bit device Word (16-bit) device Con'sta pointer | Level desig- ’;‘t"éposf Index
X|Y M|L|IE|F|T|C|D|R AOIA1M|Z|V|K|H| P N
010]10]0]|0 1
/DEFFlcommand
= 1 /7
b——{oerr i o} <
Setting data

Operation memory for
D | generating one scan
worth of pulses.

Function

The operation results are turned ON for one scan when the DEFR command is turned from OFF to
ON, and are turned OFF for all other cases.

ON

X5
*—”—-—LDEFR T F——< M1 )—+ X5 OFF =

M0 OFF +—

ON

ON

J L B

1 scan 1 scan

Ml OFF *

Execution conditions

This is executed per scan regardless of the operation results to the DEFR command.
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DEFR

Program example
(1) Program to turn YO ON for one scan when X9 turns ON.

Coding
X9
AT < o > | S (o] O
0 LD X9
1 DEFR | MO
2 OUT |YO
3

ON

X9 OFF ]

Y0 OFF

(2) Program to execute MOVE command once when X9 turns ON.

X9
g — S
f—ll——[osn w0 F—{mov T 0} moH

Coding
stops |mana|  Deviee
0 LD X9
1 DEFR | MO
2 MOV (KO |[D10
5
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8. Function Commands

8. Function Commands

Recent sequence programs that require more advanced control cannot provide sufficient control only
with basic commands and thus need four-rule operation and comparison, etc.

Many function commands have been prepared for this. There are approx. 76 types of function
commands.

Each command is explained in the following section.
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LD=, AND=, OR=

O LD=, AND=, OR= .... Comparison of 16-bit data (=)

L
1

H —— of device where com-
st is J—< )+ o2

Usable device Digit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H| P N
$110|0|0|0|0|0]|0|0]|0]0] |0]0 0|0 ol 3
S2 O|10|0|0O] 0|0
LD= % TR —y )+
Setting data

S1 | Comparison data or No.

parison data is stored.

Lo = { s1 i & }—

N\

e

Function

(1) 16-bit comparison operation is executed with a contact handling.
(2) The comparison operation results will be as follow.

Conditions

Comparison operation results

S$1=82

Continuity state

S1#S2

Non-continuity state

Execution conditions

The execution conditions for LD=, AND= and OR= are as follow.

Command

Execution conditions

LD=

Executed per scan

AND= Executed only when previous
contact command is ON
OR= Executed per scan
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LD=, AND=, OR=

Program example
(1) Program to compare the X0 to F data and D3 data.

Coding

Y33
o+—-r = TR 53 peomo—---< No. of | Com- Device

steps [ mand

0 LD= |K4X0| D3

3 OuT (Y33

4
(2) Program to compare the BCD value 100 and D3 data.
Coding
M3 Y33 No. of | Com
0 = | i : . Devi
— TH100 | D3 F——<X >* steps | mand evice
0 LD M3

AND= |H100| D3

1
4 OUT Y33
5

(3) Program to compare the BIN value 100 and D3 data.

Coding
M3 Y33

0 —e— ="Tkioo: D3 =< No. of | Com- Device
M8 steps [ mand

it 0 LD M3

LD= (K100 | D3

OR M8

ANB

OUT [Y33

N|[{ojlo| b~~~

(4) Program to compare the DO and D3 data.

Coding

0 it it < No. of | Com-

Devi
steps | mand evice

AND (M8

OUT Y33

DO N| =
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LDD=, ANDD=, ORD=

O LDD=, ANDD=, ORD= ... Comparison of 32-bit data (=)

Usable device Dicit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|Y/M|L|E|F|T|{C|D|R| |AO|A1|Z|V|K|H| P
$1/0|0|O0|0|0|0|O0|0|0|O] |O OO o | 34
S2 O|0|0|0] |O
% (TSI >
Setting data
S Comparison data or
= I Fp=""71 1 < | | head No. of device
| I o )2 = >+ where comparison data
821 is stored.
1 LI | ~N
i < >
— b= S1 sz p—

Function

(1) 32-bit comparison operation is executed with a contact handling.
(2) The comparison operation results will be as follow.

Conditions

Comparison operation results

S$1=82

Continuity state

S1#S2

Non-continuity state

Execution conditions
The execution conditions for LDD=, ANDD= and ORD= are as follow.

Command Execution conditions

LDD= Executed per scan

ANDD= Executed only when previous
contact command is ON

ORD= Executed per scan
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LDD=, ANDD=, ORD=

Program example
(1) Program to compare the X0 to 1F data, D3 and D4 data.

Coding

. . steps [ mand
o+—{ D= [ Kk8xoi: D3 J—<

0 LDD= [K8X0| D3

3 OUT [Y33

4

(2) Program to compare the BCD value 18000, D3 and D4 data.

Coding

M3 No. of | Com- Device

Y33
0 +——{b="THiso b3 F—=< )+ steps | mand
0 LD M3

ANDD= [H18000| D3

1
5 OuUT |Y33
6

(3) Program to compare the BIN value -80000, D3 and D4 data.

Coding
No. of | Com- Device
M3 Y33 steps | mand
0 +—e— D= "TKs00} D3 F—e—< o [Lb [u3
M3
' 1 LDD= |K-80000( D3
5 OR M8
6 ANB
7 OuUT |Y33
8

(4) Program to compare the DO, D1, D3 and D4 data.

Coding
L v s v | | Steps mana|  Devie
0 LD M3
D= : DO D3 1 AND (M8
2 ORD=|DO |D3
5 OuUT |Y33
6
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LD>, AND>, OR>

O LD>, AND>, OR> .... Comparison of 16-bit data (>)

Usable device

(o] $—

sz ——<

)
Vv

S1

A

e
e

Digit
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H| P N
$110|0|0|0|0|0]|0|0]|0]0] |0]0 0|0 ol s
S2 O|10|0|0O] 0|0
% CETETE— 3
Setting data

S1| Comparison data or No.
— of device where com-
S2| parison data is stored.

Function

(1) 16-bit comparison operation is executed with a contact handling.
(2) The comparison operation results will be as follow.

Conditions| Comparison operation results
S1>S2 [Continuity state
S1<=S2 [Non-continuity state

Execution conditions

The execution conditions for LD>, AND> and OR> are as follow.

Command Execution conditions
LD> Executed per scan
AND> Executed only when previous

contact command is ON

OR>

Executed per scan
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LD>, AND>, OR>

Program example
(1) Program to compare the X0 to F data and D3 data.

Coding

Y33 No. of | Com-

steps [ mand

Device

of—f > TKaxoi p3 p——mm<

0 LD> |K4X0| D3

3 OuT (Y33

4
(2) Program to compare the BCD value 100 and D3 data.
Coding
0+—<Ml3—{ S TERTE— >'} Nope | mand Device
0 LD M3

AND> |H100| D3

1
4 OUT [Y33
5

(3) Program to compare the BIN value 100 and D3 data.

Coding
M3 Y33 No. of | Com- .
H i ) D
0 T S TK100; D3 —9—< steps | mand evice
l\:? 0 LD M3
1 LD> |K100|D3
4 OR M8
5 ANB
6 OuUT |Y33
7
(4) Program to compare the DO and D3 data.
Coding
M3 M8 Y33
No. of | Com- ;
it I—( D
’ steps | mand evice
> i D0 i D3 0 LD M3
1 AND |M8
2 OR> (DO D3
5 OUT |Y33
6
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LDD>, ANDD>, ORD>

O LDD>, ANDD>, ORD> ... Comparison of 32-bit data (>)

[om> ] f—

¥_<.__[D>; ST <

ada
-

-

D> i SI i S2 j—

/N

1 e

Usable device Digit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H| P N
8110|0000 ]|0]|O0|0O|0]0] |0 0|0 o | 34
s2 O|0|0|0] O
% CB5TTTE >+
Setting data

S1

Comparison data or
head No. of device
where comparison data
is stored.

Function

(1) 32-bit comparison operation is executed with a contact handling.
(2) The comparison operation results will be as follow.

Conditions| Comparison operation results
S1>S2 [Continuity state
S1<=S2 [Non-continuity state

Execution conditions
The execution conditions for LDD>, ANDD> and ORD> are as follow.

Command Execution conditions

LDD> Executed per scan

ANDD> Executed only when previous
contact command is ON

ORD> Executed per scan
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LDD>, ANDD>, ORD>

Program example
(1) Program to compare the X0 to 1F data, D3 and D4 data.

Coding

Y33
o+—[ D> [ Kex0: D3 J—— >+ No. of | Com- Device

steps [ mand

0 LDD> [K8X0| D3

3 |OUT |Y33

4

(2) Program to compare the BCD value 18000, D3 and D4 data.

Coding
M3 ¥33 No. of | Com- .
0 D> H1800¢_ b3 F——< steps | mand Device
0 LD M3

ANDD> [H18000| D3

1
5 OuUT |Y33
6

(3) Program to compare the BIN value -80000, D3 and D4 data.

Coding
M3 Y33 No. of | Com- .
0 |—T"[D> TK80000: D3 J—e—< steps | mand Device
B,A? 0 LD M3
1 LDD> |K-80000( D3
5 OR M8
6 ANB
7 OuUT [Y33
8
(4) Program to compare the DO, D1, D3 and D4 data.
Coding
M3 M8 Y33
0 {F—t No. of | Com- Device
steps | mand
D> D0 i D3 0 |LD M3
1 AND |M8
2 ORD> (DO D3
5 OuUT |Y33
6
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LD<, AND<, OR<

O LD<, AND<, OR< .... Comparison of 16-bit data (<)

(o< ]

—] < i S§1 i S2 }—

+—H—-—l<551§sz}——< > [s2]

Usable device o
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|Y|M|L|E|F|T|C|D|R AO|A1| Z|V|K|H| P N
$110|0|O0|0|0|0|0|0|0|0] |O]O OO ol s
S2 O|0]0]0] |10]0
LD< % { < S1 s2 —=< >
Setting data

S1

Comparison data or No.
of device where com-

parison data is stored.

A
I

Function

(1) 16-bit comparison operation is executed with a contact handling.

(2) The comparison operation results will be as follow.

Conditions| Comparison operation results
S1<S2 [Continuity state
S1>=S2 [Non-continuity state

Execution conditions

The execution conditions for LD<, AND< and OR< are as follow.

Command Execution conditions
LD< Executed per scan
AND< Executed only when previous

contact command is ON

OR< Executed per scan
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LD<, AND<, OR<

Program example
(1) Program to compare the X0 to F data and D3 data.

Coding

Y33 No. of | Com-

; ; Device
o+_.[ <_ikxoi D3 }——-—-< steps | mand

0 LD< |K4X0| D3

3 OuT (Y33

4
(2) Program to compare the BCD value 100 and D3 data.
Coding
M3 ¥33 No. of | Com
0 i i : - Devi
+—|l—[ <THI00 . D3 F—< )+ steps | mand evice
0 LD M3

AND< |H100| D3

1
4 OUT (Y33
5

(3) Program to compare the BIN value 100 and D3 data.

Coding

M3 Y33 No. of | Com-

b./I.8 0 LD M3

0¢— I—T—[ <k D b3 F——< steps | mand Device

LD< (K100 | D3

OR M8

ANB

OUT Y33

~N|lo|loa|ls|~

(4) Program to compare the DO and D3 data.

Coding

M3 M8 Y33 No. of | Com- .
! T . D
0 ! steps [ mand evice

A

Y ) T— 0O |Lb M3

AND |M8

OR< |DO |D3

OUT [Y33

DO (N =
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LDD<, ANDD<, ORD<

O LDD<, ANDD<, ORD< ... Comparison of 32-bit data (<)

[Fo0< ] L5

[om< ] f—t+—p—

. || head No. of device
S1 i sz ]'_< >* where comparison data

Usable device Digit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
$1/0|O]O|O|O|O|O|O|0]|0O O 0|0 o | 3u
S2 O|0|0]|0O O
LDD< % [ D< st_i 2 F—< )«+
Setting data

S1 Comparison data or

S2 is stored.

1 D<

st i S2 p—d

N\

e

Function

(1) 32-bit comparison operation is executed with a contact handling.
(2) The comparison operation results will be as follow.

Conditions| Comparison operation results
S1<S2 (Continuity state
S1>=S2 [Non-continuity state

Execution conditions

The execution conditions for LDD<, ANDD< and ORD< are as follow.

Command Execution conditions
LDD< Executed per scan
ANDD< Executed only when previous

contact command is ON

ORD<

Executed per scan

-84 -




LDD<, ANDD<, ORD<

Program example
(1) Program to compare the X0 to 1F data, D3 and D4 data.

Coding

Y33
0 D< T KeX0T D3 - No. of | Com- Device
steps [ mand

0 LDD< [K8X0| D3

3 OUT [Y33

4

(2) Program to compare the BCD value 18000, D3 and D4 data.

Coding

0 M3 : - Y33 No. of | Com- .
—{ p< HisE b3 F——< Device

steps | mand

0 LD M3

ANDD< |H18000| D3

1
5 OuUT |Y33
6

(3) Program to compare the BIN value -80000, D3 and D4 data.

Coding
M3 Y33 No. of | Com- :
H b ) D
0 »—T—l D< : K-80000; D3 }——r( steps | mand evice
| h,:(? 0 LD M3
1 LDD< |K-80000| D3
5 OR M8
6 ANB
7 OUT |Y33
8
(4) Program to compare the DO, D1, D3 and D4 data.
Coding
M3 M8 Y33 No. of | Com- :
D
0 —t steps | mand evice
0 LD M3
D< i DO i D3
1 AND (M8
2 ORD< |DO |D3
5 OuUT |Y33
6
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O + ... BIN 16-bit addition

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
$1 O|0|0]|0O] |0]0
S2 O|0|0]|0O] |0]0 0|0 4
D O|10|0|0O] 0|0

Addition command

Setting data

S1 Addition data or No. of device where
addition data is stored.

82 Addition data or No. of device where
addition data is stored.

D No. of device to store addition
results

Function

(1) The BIN data designated with S1 and the BIN data designated with S2 are added, and the
addition results are stored in the device designated with D.

S1 S2 D
Al AL
4 N\ 4 \ 4 N\
Bls .................................. BO Bls .............................. Bo Bls_ .......................... Bo
5678 (BIN) + 1234 (BIN) [:> 6912 (BIN)

(2) -32768 to 32767 (BIN 16-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B15).

B15 JL_I(_igment o_f
positive/negative
0 Positive

Negative

(4) The carry flag will not turn ON if the 15th bit overflows.
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Execution conditions
The execution conditions for + are as shown below.

ON

Addition command OFF | ———

+ b

Executed per scan

Executed per scan

Program example
(1) Program to add the DO BIN data and D10 BIN data and output to D20.

Coding

Device

0 ik FYBo 1710 T B No. of | Com-
©N) steps [ mand

0 LD MO

1 + DO | D10 | D20
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D+

O D+ ... BIN 32-bit addition

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
$1 O|0]0|0] |O
S2 O|0]0|0] |O 0|0 4/5
D O|10|0|0] |O

Addition command

Setting data

g1 | Addition data or head No. of device
where addition data is stored.

s2 Addition data or head No. of device
where addition data is stored.

o No. of device to store addition
results

Function

(1) The BIN data designated with S1 and the BIN data designated with S2 are added, and the
addition results are stored in the device designated with D.

Sta1 s1 S2+1 s2 D41 D
B31--B16 BI5--- B0 B3l —-B16 B15—— B0 B31 -~ B16 B15—- B0
567890 (BIN) + 123456 (BIN) OO eo13es aiv)

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B31).

B31 Jt_u_igment o_f
positive/negative
0 Positive

Negative

(4) The carry flag will not turn ON if the 31st bit overflows.
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D+

Execution conditions
The execution conditions for D+ are as shown below.

ON

Addition command OFF

D+ —
Executed per scan

Executed per scan

Program example

(1) Program to add the DO, 1 data and D9, 10 data when X0 turns ON, and output the results to D20,
21.

Coding
No. of | Com- .
i { H H H
0* {t { D+ i DO i D9 | DZO}+ steps | mand Device
0 LD X0
1 D+ DO |D9 |D20
5

(2) Program to add the A0, A1 data and DO, D1 data when XB turns ON, and output the results to

D10, D11.
Coding
XB -
* it L D¥ Do { A0} D10]+ No. of | Com Device
. steps [ mand
0 LD X0
1 D+ DO |A0 |D10
5
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O - ... BIN 16-bit subtraction

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
$1 O|0|0]|0] |00
S2 O|0|0]|0O] |0]0 0|0 4
D O|10|0|0O] 0|0

Subtraction command

1
AN

i

;

&

Setting data

s1 Subtraction data or No. of device
where subtraction data Is stored.

s2 Subtraction data or No. of device
where subtraction data is stored.

D No. of device to store subtraction
results

Function

(1) The device designated with S1 and the device designated with S2 are subtracted, and the
subtracted results are stored in the device designated with D.

S1 S2 D
A A A
r A\ r N\ 4 A\
B1§ ————--re~—— B0 L — BO ] BO
5678 (BIN) - 1234 (BIN) [> 4444 (BIN)

(2) -32768 to 32767 (BIN 16-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B15).

B15 Jl_uljgment of
positive/negative
0 Positive

Negative

(4) The carry flag will not turn ON if the 0 bit underflows.
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Execution conditions

The execution conditions for - are as shown below.

ON

Subtraction command OFF

Executed per scan

Executed per scan

Program example
(1) Program to subtract the BIN data from D3 to D10 and output to D20.

Coding
I M|° No. of | Com- .
0 ————{ - { D3 i D10 i D20 Device
(ON) ]+ steps | mand
0 LD MO
1 - D3 | D10 | D20
5

(2) Program to BCD output the difference of the timer T3 setting value and current value to D20.

Coding
x3 No. of | Com-
0 @i} < T3 K18000 )¢ ste.ps mand Device
MO
3¢ { —e 4 MOV {K18000; D2 le 0 LD X3
(ON) 1 OuUT |T3 K18000
— i D2 i T3 i D3 }e 3 LD |MO
4 MOV |K18000(D2
{ BCD{ D3 i DZO}T 7 - D2 (T3 D3
11 BCD |D3 D20
14
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O D- ... BIN 32-bit subtraction

Usable device

Digit
Bit device Word (16-bit) device Con-st| b inter | Level | desig-

nation
X|Y M|L|E|F A1 Z|(V|K|H P N

No. of

steps Index

S1
S2

0|0 4/5

O|0|0]|+
O|0|0|o
O|0|0|o
O|0|O|=
O|0|0|B

Subtraction command

R ——

{D-—iSléSZéD]+

Setting data

Subtraction data or head No. of
S1 | device where subtraction data is
stored.

Subtraction data or head No. of
S2 | device where subtraction data is
stored.

D No. of device to store subtraction
results

Function

(1) The device designated with S1 and the device designated with S2 are subtracted, and the
subtracted results are stored in the device designated with D.

S1+41 St S2+1 S2 D+1 D
B31 - B16 B15-— B0 B31 - B16 B15--- B0 B31 —--B16 B15--- B0
567890 (BIN) - 123456 (BIN) [> 444434 (BIN)

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S and D is determined with the highest-order bit (B31).

B31 Jl_uljgment of
positive/negative
0 Positive

Negative

(4) The carry flag will not turn ON if the 0 bit underflows.
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Execution conditions
The execution conditions for D- are as shown below.

ON

Subtraction command OFF ‘

D— ——e

Executed per scan

Executed per scan

Program example
(1) Program to subtract the DO, 1 data from the D10, 11 data when X1 turns ON, and output the
results to D99, 100. Program to subtract the DO, 1 data from D10, 11 data when X2 turns ON, and
output the results to D97, 98.

X1
0 I I'D=iDio §: Do § D99 Subtract DO, 1 from D10, 11,
v - * : and store the results in D99, 100

5 le______{ D— i D10 : DO | D97 Subtract DO, 1 from D10, 11,
: * : and store the results in D97, 98

Coding

stops |mana|  Deviee
0 LD X1
1 D- D10 [ DO | D99
5 LD X2
6 D- D10 [ DO | D97
10
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O * ... BIN 16-bit multiplication

Usable device
i P : . Con-st Digit No. of
Bit device Word (16-bit) device ant | Pointer | Level ﬁ:?:?,; steps | Index
1
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
s1 O|0[0[|0] [O]O
S2 O|0[0|0O] [O]O 0|0 4
D O|O|0]0O] |O
Multiplication command
+——1= 1 * SI_ i S2 D ]+
Setting data
St Multiplication data or No. of device
where multiplication data is stored.
s2 Multiplication data or No. of device
where multiplication data is stored.
D Head No. of device to store
multiplication results
Function

(1) The BIN data designated with S1 and the BIN data designated with S2 are multiplied, and the
multiplication results are stored in the device designated with D.

s1 $2 D+ 1 D

s e N A~ —_ Ve A v A ~

USRS ¥ S -0 I- DU 7 B31-----1Bl§  -=--=-==B0
s678 (BIN) | X 1234 (BIN) o 6906652 (BIN)

(2) -32768 to 32767 (BIN 16-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B15, D

is B31).
B15/B31| Judgment of
positive/negative
0 Positive
Negative
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Execution conditions
The execution conditions for * are as shown below.

ON

Multiplication command OFF | I

Executed per scan

Executed per scan

Program example
(1) Program to multiply the DO data and BIN 5678 when X5 turns ON and output the results to D3, 4.

Coding
No. of | Com- .
Device
X5
0 ———{ % ] D0 _{Kb678; D3 steps | mand

0 LD X5
1 * DO |K5678|D3
5

(2) Program to multiple the DO BIN data and D10 BIN data, and output the results to D20.

Coding
No. of | Com- Device
Mo : steps | mand
0 it { = { Do i D10 i D20
(ON) 0 LD MO
1 * DO D10 [ D20
5
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D*

O D* ... BIN 32-bit multiplication

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
$1 O|0]0|0] |O
S2 O|0]0|0] |O 0|0 4/5
D O|10|0]|0O

Multiplication command

/

Setting data

Multiplication data or head No. of
S1 device where multiplication data is
stored.

Multiplication data or head No. of
S2 | device where multiplication data is
stored.

D Head No. of device to store
multiplication results

Function

(1) The BIN data designated with S1 and the BIN data designated with S2 are multiplied, and the
multiplication results are stored in the device designated with D.

Si+1 S1 S2+1 S2 D+3 D+2 D+1 D
B31-—B16 B15—— B0 B31-— B16 B15-— B0 B a s e o
567890 (BIN) X 123456 (BIN) |:> 70109427840 (BIN)

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B31, D

is B63).
B31/Be3| “udgment of
positive/negative
0 Positive
1 Negative
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D*

Execution conditions

The execution conditions for D* are as shown below.

Multiplication command OFF

ON

D

Program example

Executed per scan

<

Executed per scan

(1) Program to multiply the D7, 8 BIN data and D18, 19 BIN data when X5 turns ON, and output the

results to D1 to 4.

0+—1xs|———[ D* |

Coding
D7 1 Dis i Di No. of | Com- Device
steps [ mand
0 LD X5
1 D* D7 (D18 | D1
5

(2) Program to multiply the D20 BIN data and D10 BIN data when X0 turns ON, and output the
high-order 16-bit to Y30 to 4F.

X0
0 it { Dx* |

Coding
- : No. of | Com- ;
D20 | D10 i DO steps | mand Device
I : : 0 LD X0
{DMOVi D3 K8Y30
1 D* D20 D10 | DO
5 DMOV| D3 |K8Y30
8
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O/ ... BIN 16-bit division

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
$1 O|0|0]|0] |00
S2 O|0|0]|0O] |0]0 0|0 4
D O|10|0|0] |O

Division command

Setting data

S1 Division data or No. of device where
division data is stored.

S2 Division data or No. of device where
division data is stored.

D Head No. of device to store division
results

Function

(1)

The BIN data designated with S1 and the BIN data designated with S2 are divided, and the
division results are stored in the device designated with D.

Quotient Redundant
S1 S1 D D+1
AL A A
4 A\ 4 N\ 4 N7 N\
] T— I T E— I 3 E— R T R— B0
sei8 BIN) |+ 123 BN || 4 BN 742 (BIN)

-32768 to 32767 (BIN 16-bit) can be designated in S1 and S2.
The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B15).

B15 JL_I(_igment o_f
positive/negative
0 Positive

Negative

For the word device, the operation results will be stored as quotient and redundant using the
32-bit.

Quotient ... Stored in low-order 16-bit.

Redundant... Stored in high-order 16-bit.
The S1 and S2 data will not change even after operation is executed.
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Execution conditions
The execution conditions for / are as shown below.

ON
Division command OFF —_] L L__
/ — -
Executed per scan Executed per scan
- > e

Program example
(1) Program to divide the D10 data by 3.14 when X3 turns ON, and output the value (quotient) to D5.

Coding
x3 ' No. of | Com- .
= ] 0 LD X3
e e | i DO i K3l4: D5
1 * D10 (K100 | DO
5 / DO |K314|D5
9

Point

The source and destination sides of the above program are as follow.

% T Di0 I Ki00 | D0]+

————> Possesses D1, DO

——e{ /i DO _i D314 i D5]+

> P D5, D6
l "T— Redundant
Quotient

> Possesses DO
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D/

O D/ ... BIN 32-bit division

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
XY M|L|E|F|T|C|D|R AO|A1| Z|{V|K|H| P N
S1 O|O|0|0O| |O
S2 O|O|0|0O| |O O|O 4/5
D O|O0|0]|0
/Division command
+—<: {D/§SI§SZ§D]+
Setting data
S1 Division data or head No. of device
where division data is stored.
S2 Division data or head No. of device
where division data is stored.
D Head No. of device to store division
results
Function
(1) The BIN data designated with S1 and the BIN data designated with S2 are divided, and the
division results are stored in the device designated with D.
Quotient Redundant
Si+1 St S2+1 S2 D+1 D D+3 - D42
B31 ----B16 B15---- B0 B3l —--B16 B15-- B0 B31 - B16 B15-- B0 B31 - B16 B15-—- B0
567890 (BIN) + 123456 (BIN) |:> 4 (BIN) 74066 (BIN)

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S and D is determined with the highest-order bit (B31).

B31 JL_I(_igment o_f
positive/negative

0 Positive

Negative

(4) For the word device, the operation results will be stored as quotient and redundant using the
64-bit.
Quotient ... Stored in low-order 32-bit.
Redundant... Stored in high-order 32-bit.
(5) The S1 and S2 data will not change even after operation is executed.
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D/

Execution conditions
The execution conditions for D/ are as shown below.

ON

Division command OFF —-r l__l I_

D/ —
Executed per scan Executed per scan

€ > €

Program example
(1) Program to multiply the D10 data by 3.14 when X3 turns ON, and output the results to Y30 to 3F.

Coding

X3 No. of - .

0 *——-ﬂ—o————{ * T DI0 T3 Do st‘;pos r?]::'d Device
0 LD X3
¢—— T D/ i D0 i K00 D2 |

1 * D10 (K314 | DO
MOV D2 iK4Y30} 5 D/ DO |K100 |D2

10 MOV | D2 ([K4Y30

Point

The source and destination sides of the above program are as follow.

- % i D10 | K314 ; DO]+

———> Possesses D1, DO

———1 D/ { D0 i KI00 i D2}+
I——) Possesses D2, D5

D3, D2 ... Redundant
Ds, D4 ... Quotient

> P D1, DO

[The details of D2 are
output to Y30 to 3F.]

- MOV D2 K4Y30}+
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INC

O INC .. (16-bit BIN data) +1

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
D O|0|0|0] [O]O 2

|NC command

/ Setting data
F FiNe 77D No. of device to be INCed
l 1} L..I.N.(.:....:.‘...Q..J'} D | ien)

Function

(1) The device (16-bit data) designated with D is incremented by one.

D D
4 A Al r A

B 15cececcacccccccaccacncccnccncenens BO B 15ccceccceaccccaiacacitticicnncnnss BO
| 5678 (B 1 N) +1 & | 5679 (BIN)

(2) If INC is executed when the details of the device designated with D are 32767, -32768 will be
stored in the device designated with D.

Execution conditions
The execution conditions for the INC command are as shown below.

ON

INC command oFF | \_[ L__
L] L

INC [
| Executed per scan |
!

[

| Executed per scan |
r 1
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INC

Program example

(1) Example of addition counter program

KT e,
i} { § EMOV _____ K 003} Set D8 to 0 when X7 turns ON.
X8
4 { { IL-PLS M'é']-o Execute D8+ 1 at X8 OFF - ON
""""""""" when M38 is OFF.
M5 M38
+— —F {inc i D8 1

R B " -} Wi onrn 08 10

Coding
stops | mand Device
0 LD (X7
1 MOV (KO D8
4 LD (X8
5 PLS (M5
7 LD M5
8 ANl  (M38
9 INC |D8
11 LD= |[K100|D8
14 OuUT |M38
15
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DINC

O DINC ... (32-bit BIN data) +1

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
D O|0|0|0] |0 2

DINC command

+»—-I- % [DINCT D}y Feting data
D Head No. of device to be

DINCed (+1)
Function
(1) The device (32-bit data) designated with D is incremented by one.
D+1 D D+1 D
B31 ......... 816 Bls ......... Bo 831 ......... BIG Bls ......... BO
| 73500 (B I N) +1 o | 73501 (B I N)

(2) If DINC is executed when the details of the device designated with D are 2147483647,
-2147483648 will be stored in the device designated with D.

Execution conditions

The execution conditions for the DINC command are as shown below.

ON
DINC command OFF J L__J |_
b NG | L L
L Executed per scan__! lr' Executed per scan A!
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DINC

Program example
(1) Program to increment the DO, 1 data by one when MO turns ON.

Coding
MO No. of | Com- .
................... Device
° = { oine 99}' steps | mand vi
‘(Pulse coding)

0 LD MO

1 DINC | DO

(2) Program to increment X10 to 27 data by one when MO turns ON, and to store the results in D3, 4.

Coding
MO e, No. of | Com- .
0 % {DMOV T K6X10; D3 steps | mand Device
(Pulse coding) 0 D 0
S
Lo L2 1 |DMOV|K6x10[ D3
4 |DINC |D3
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DEC

O DEC ... (16-bit BIN data) —1

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
D O|0|0|0] [O]O 2

DEC command

/ Setting data
b [DEC: D p | No. of device to be DECed
' L DEC_ LD o

Function
(1) The device (16-bit data) designated with D is decremented by one.

(2) If DEC is executed when the details of the device designated with D are 0, -1 will be stored in the
device designated with D.

Execution conditions

The execution conditions for the DEC command are as shown below.

ON

oeG commang 2FF | L L
| L] I

| Executed per scan | | Executed perscan |-
r~ ) r 1

DEC
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DEC

Program example

(1) Example of subtraction counter program

44

32

3¢
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Set D8 to 100 when X7 turns ON.

Execute D8-1 at X8 OFF - ON
when M38 turns OFF.

M3s )'“ M38 turns ON when D8 = 0.
Coding
No. of | Com- Device
steps | mand
0 LD (X7
1 MOV |K100 | D8
4 LD |X8
5 PLS |M5
7 LD M5
8 ANI  [M38
9 DEC |D8
11 LD= |KO D8
14 OuT |M38




DDEC

O DDEC ... (32-bit BIN data) —1

Usable device
Bit devi Word (16-bit) devi Const oo TLevel |desig-| N2: OF | index
it device ord (16-bit) device ant_ | Pointer | Leve des 3n steps
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
D O|O0|0|0] |O 2
DDEC command
/ srisieiepnennins Setting data
ll g 'L v IL_DDECDA Head No. of device to be
D .
DDECed (~1)
Function
(1) The device (32-bit data) designated with D is decremented by one.
D+1 D D+1 D
B3l ........ , .Bls B]_S ........ BO Bal ......... Blﬁ Bls ......... BO
73500 (B I N) -1 = | 73499 (B I N)

(2) If DDEC is executed when the details of the device designated with D are 0, -1 will be stored in the
device designated with D.

Execution conditions
The execution conditions for the DDEC command are as shown below.

ON

oDEG command 2FF | L L
DDEC | L L

Executed per scan | | Executed per scan |
-]

b

I
L
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DDEC

Program example
(1) Program to decrement the DO, 1 data by one when MO turns ON.

Coding
MO No. of | Com- Device
0 } {55&5"5""5'6' steps [ mand
(Pulse codingy TS 0 LD MO
1 DDEC | DO
4(3)

(2) Program to decrement X10 to 27 data by one when MO turns ON, and to store the results in D3,

4.
Coding
M0 g N
0 { LDMOV ; KEX10: D3, No. of | Com- .
(Pulse coding) steps | mand Device
{DoEC ;i D3 0 D |Mo
1 DMOV [K6X10| D3
4 DDEC |D3
7 (6)
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BCD

O BCD ... BIN — BCD conversion (16-bit)

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|YM|L|IE|F|T|C|D|R AO/A1(Z|(V|(K|H| P N
S |O|O0|O|0|O]|O|O|0|O|0] |O|O ol 3
D O|0|0|0] |O|O
jCD conversion command
+_1 i {BCD i S i D ]+
Setting data
s BIN data or No. of device
where BIN data is stored
D No. of device to store BCD
data
Function

The BIN data (0 to 9999) of the device designated with S is BCD converted and transmitted to the

device designated with D.
32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

Sside BIN9999 Jojojt1jo0jo0of1)1]j1]0jO0joOjoO|1}j1]|1}1

I—) Always set to 0 O BCD conversion

8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1
Dside BCD 9999 1 f oo} 1]|1jojo]jtij1joflol1]l1]0}j0}1

e A A "

1000th place 100th place 10th place 1st place

(Note 1) If the device BIN data designated by S is not within 0 to 9999, it will not be converted
correctly.

Execution conditions

The execution conditions for BCD are as follow.
ON

BCD command OFF __I L__.l l_.

BCD —
Executed per scan Executed per scan
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BCD

Program example
(1) Program to output C4 current value from Y20 to 2F to BCD display.

L wao Q < o 0 ~wwn -~ MmN —O
NN NN NN N NN NN NN
> D= D >~ bl ol ol ol D > b= > > O D= D>
111 | BB B L
8888 8888 8%8E P79
SO O S D - N —

0 & N —

RN
|

1

Coding
Mo No. of | Com- .
0 b {'BCD i C4 i D4 steps | mand Device
(ON)
0 LD MO
{ MOV i D4 i K4J0 1 BCD |c4 |Da
4 MOV | D4 ([K4Y20
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DBCD

O DBCD ... BIN — BCD conversion (32-bit)

Usable device Digit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|YM|L|IE|F|T|C|D|R AO/A1(Z|(V|(K|H| P N
S |[O|O|O|0|O]|O|O0|0|0O]|0] O ol 3
D O|0|0|0] |0
BCD conversion command
+ {} {DBCD: S i D
Setting data
BIN data or head No. of
S | device where BIN data is
stored
D Head No. of device to store
BCD data
Function

The BIN data (0 to 99999999) of the device designated with S is BCD converted and transmitted to
the device designated with D.

S+ 1 (High-order 16-bit) S (Low-order 16-bit)

r v 2l

SRR R R R AR RN R R AN N At I AT S narvurennmo
CIITAIAIANIAIANIANIANIAIA AN AN
S side BIN 99999999 ojo|ojojo]1jo[1f1]1]1]1]0[1]|0j1]|1|1|1{0[0|O[O}O|1|1|1|1{1f1|L|12
\_—_‘,——J
L Always set to 0 (High-order 5-bit) U, BCD conversion
e & 2 =2 9 & = %
X X X X X X X X

00 < O v 00 < O\ v GO " O] v Q0 < O\ v= Q0 ' O == QO F* C\] v 00 =" O\ v 0O = O v

D side BCD 99999999 1]0]0{1j1{0j0|1]1]|0j0|1}1|0}0]1{1|0fO({1{1}{0[O[1]1]|OJOJ1|1|0}0(L

10,000,000th place | 100,000th place | 1,000th place | 10th place 1st place
1,000,000th place 10,000th place 100th place
D+ 1 (High-order 4-digit) D ( Low-order 4-digit)

“ J

(Note 1) If the device BIN data designated by S is not within 0 to 99999999, it will not be converted
correctly.
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DBCD

Execution conditions

The execution conditions for DBCD are as follow.

BCD command OL—I

DBCD

Program example

(1) Program to output the current timer value of which the setting value exceeds 9999 to Y1C to 2F.

ON

L |

L

Executed per scan

Executed per scan

WAoo @ <« o © ~ ©own - MmN - O Lwau
NN [ I I NN N NN N — - —
> > D= >~ D > D > S e > > B > > S s S >
TTTT TITT 11T [TTT ITIT
[~ R ~-X-=] [ =)

S888 8888 892 TITT

SOo O 0 = N —

0 = N —

‘l

X3
ol it < TS K18000 )-1
Mo
3¢ it ] {DBCD; T5 i DI5 }o
{DMOV: D15 : K5]C 19

-113 -

Coding
No. of | Com- Device
steps | mand

0 LD X3

1 OUT |T5 |K18000

3 LD MO

4 DBCD | TS5 |D15

7 DMOV| D15 [KSY1C




BIN

O BIN ... BCD — BIN conversion (16-bit)

Usable device Digit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|YM|L|IE|F|T|C|D|R AO/A1(Z|(V|(K|H| P N
S |O|O0|O|0|O]|O|O|0|O|0] |O|O ol 3
D O|0|0|0] |O|O
BIN conversion command
*—1/ —{ BINi S i D }+
Setting data
S BCD data or No. of device
where BCD data is stored
D No. of device to store BIN
data
Function

The BCD data (0 to 9999) of the device designated with S is BIN converted and transmitted to the
device designated with D.

EEEEgsesg8zs2ezg =
0

S side BCD 9999 ojrfrjojojrjrjofjoj1rj1jojofr1
1000th place 100th place 10th place 1st place
O BIN conversion
gggggg%ﬁﬁz%ewvﬁ._
D side BIN 9999 ojofr1flojolr|frfjrf{fojlolofjoji1|1]1]1
——
> Setto 0
(Note 1) If the device digit data designated by S is not within 0 to 9, it will not be converted
correctly.

Execution conditions

The execution conditions for BIN are as follow.
ON

BIN command OFF L__l L_

BIN —
Executed per scan Executed per scan
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BIN

Program example
(1) Program to BIN convert the X10 to 1B BCD data when X8 turns On, and store in D8.

—— - a—— - c—— —e
I - | B l [—1 Digital switch BCD
[ - —]
[ H | HIL Il B
—— pamansy ey
Can be used — ] — ] -
for other
purposes
—— 2888 8%YK=2 ©TYT
O O v
O] Of =] O Oy — i S — - O
G wmAQ O Q<o ®© O N - N -
> e ¢ X > X 3 PR > ¥ K >
Dt card
Coding

X8 No. of | Com- Device
4 BIN iK3110 i D8 steps | mand
0 LD (X8

1 BIN |K3X10( D8
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DBIN

O DBIN ... BCD — BIN conversion (32-bit)

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
S |[O|O|O|0|O]|O|O0|0|0O]|0] O ol 3
D O|0|0|0] |0
BIN conversion command
* { | {DBINi S i D ]/*
Setting data
BCD data or head No. of
S | device where BCD data is
stored
D Head No. of device to store
BIN data
Function
The BCD data (0 to 99999999) of the device designated with S is BIN converted and transmitted to
the device designated with D.
S+1 S
2 e & & = & & %
X X X X X X X X
S side BCD 99999999 1|0]|0f1j1]0]0O11{1{040|1}1]0]j0O|1j1{0]jO|1{1|O]O]j1|1]0O|O[1}1}O|O|1
10,000,000th place | 100,000th place| 1,000th place | 10th place 1st place
. 1,000,000th place 10,000th place 100th place
U BIN conversion
D+1 D
R AR AR AR ANR RS S e N S cnrvmvnnno
ANAIANA AN I I NN AN
D side BIN 99999999 ofofo{olof1jojr{ijij1{1joj1tof1j1|1t1{0jO|OJOjOfL}Lj1jL]1]1]L}1
[ —
Always set to 0
(Note 1) If the device digit data designated by S is not within 0 to 9, it will not be converted

correctly.
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DBIN

Execution conditions
The execution conditions for DBIN are as follow.

ON

BIN command OFF—_I |__I l_

DBIN ’ | I
Executed per scan Executed per scan

Program example
(1) Program to BIN convert the X10 to 23 BCD data when X0 turns ON, and to store in D14, 15.

Coding
xo . R eeene No. of | Com- Device
0 % { DBIN ;KsXi0 D14 steps | mand
0 LD X0
1 DBIN [K5X10( D14
4

(2) Program to BIN convert the DO, 1 data when X0 turns ON, and store in D18, 19.

Coding
X0
o | [BBiN {501 big” No. of | Com- Device
............................. steps | mand
0 LD X0
1 DBIN (DO |D18
4
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MOV

O MOV ... 16-bit data transmission

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X |YMLIE|IF|T|C|D|R AO|A1|Z|V|K|H| P N
$ | O [O|O]O|O|O|O|O|O|O| |0]O]a|A|O]O olslo
D [note1 |O|O|O|O|O|O|O|O|O]| |O|O|a|A

A: MOV from a bit device (word device) to Z or V is not possible.
Z and V cannot be independently placed on the source side, but can be used on the source side
as ornaments for D and R.
Refer to "6.2.4 Index Ornaments" for details.
(Note 1) MOV to device X can be programmed, but this is a command for testing by Mitsubishi.
Do not use it.

Transmission command

/

* 1t {MOV: S i D ]+
Setting data

Transmission source data or
S | No. of device where data is
stored

D No. of transmission
destination device.

Function

The 16-bit data of the device designated with S is transmitted to the device designated with D.

16-bit

Before transmission § itjo{oj1{ot1{trtjojojr{rjojol1}j1{1

 Transmission
After transmission D i1joj0j1yo0j1j1jo0jojryriojopi1|1yi1

Execution conditions

The execution conditions for MOV are as shown below.

ON

Transmission command OFF ____l |_l |

MOV —
Executed per scan Executed per scan
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Program example

(1) Program to store input X0 to B data in D8.

Xo
0 +———< t
(ON)

(2) Program to store 155 in D8 as binary value when X8 turns ON.

{ MOV i K3X0 i D8 ]+

o+__i‘?

4 MOV i Ki55 i D3 ]+

D8 |0

(3) Program to store 155 in D93 as BCD value in when XB turns ON.

S

{ MOV { H155 : D93 ]+

D93 |0

o[1j0f1j{o0j1j0]|1

(4) Program to store 155 in D894 as hexadecimal (HEX) when X13 turns ON.

X13
0 it

{ MOV i H9B i 0894‘}+

D894 {0

110jo0j1f1f{of1}1
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Coding
No. of | Com- Device
steps | mand
0 LD MO
1 MOV |K3XO0 | D8
4
Coding
steps | mand
0 LD X8
1 MOV (K155 | D8
4
Coding
steps | mand
0 LD XB
1 MOV [H155 | D93
4
Coding
No. of | Com- Device
steps | mand
0 LD X13
1 MOV |H9B |D894

4




DMOV

O DMOV ... 32-bit data transmission

Usable device o
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X |[YM|L|IE|F|T|C|[D|R AO(A1|Z|V|K|H| P N
$ | O |O|0|0|0|0|0|0|0|0] O 0|0 O | 34
D [note2| O|O]O|O]O]0 |0 |O|0] O
(Note 1) DMOV from a bit device to a bit device is not possible.

(Note 2) DMOV to device X can be programmed, but this is a command for testing by Mitsubishi.
Do not use it.

Transmission command

{»—1: IDMOVi S i D]+

Setting data

Transmission source data or
S | head No. of device where
data is stored

D Head No. of transmission
destination device.

Function

The 32-bit data of the device designated with S is transmitted to the device designated with D.

32-bit

Y

Before transmission S 100101138 1l1]olol1]111

{0 Transmission
AﬂertransmissionD1001011881100111

Execution conditions
The execution conditions for DMOV are as shown below.

ON

Transmission command OFF l_l L

DMOV —m———————d —
Executed per scan Executed per scan
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Program example
(1) Program to store A0, A1 data in DO, D1.

Coding
Mo
0* it —{DMOV] AT ] Do]+ No. of | Com- Device
(ON) steps | mand

1 DMOV|AO0 |DO

4
(2) Program to store X0 to 1F data in DO, D1.
Coding
* e No. of | Com- .
0 ! IBMOVE KeXo T~ Do ]+ Sfep‘)s mg':d Device
(ON)
0 LD MO

1 DMOV |K8X0| DO
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XCH

O XCH ... 16-bit data exchange

Usable device o
. . . . Con-st . Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level ggzlcg; steps | Index
XY M|L|E|F|T|C|D|R AO|A1| Z|{V|K|H| P N
D1 O|0|O0|O|0|0]|0|O|0] |O]|O ol 3
D2 O|0|0|0] |O|O
Conversion command
!»———{ F [.'.X.i.‘l.ii'.'.'.'.'.'1.5.'.'1’.'.'.1'.'.'.'1?‘.‘.2'.'.'.]-'
Setting data
D1 No. of device where data to
D2 be exchanged Is stored.
Function

The D1 and D2 16-bit data are exchanged.

Before execution

-

DI D2
A A
N\ 4 N\
16-bit 16-bit

of {1]{1{o]o]of1

1fofo]1]o]1]0]1

oloJofo[1] 1] 1]o]o] 1]1]0]1]o]1]0

T ———

B

'&h

1
After execution L()lololol ll 1[ 110

Execution conditions

The execution conditions for the XCH command are as shown below.

ol1]1]0{1]0]1]o]

Lol 1] 1] 1]of o o] 1] 1]of o[ 1] of 1[0} 3]

ON

Exchange command OFF ——l

f

XCH

| Executed per scan

L]
L

l Executed per scan

-
ll_
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XCH

Program example

(1) Program to exchange TO current value with DO details when M8 turns ON.

| M8
0 It

11
[ (Pulse coding)

(2) Program to exchange DO details with M16 to M31 data when M10 turns ON.

MI10
0 H
(Pulse coding)

(3) Program to exchange DO details with R9 details when MO turns ON.

MO
i1t

0 | 1!
] (Pulse coding)

-123 -

Coding
No. of | Com- Device
steps [ mand
0 LD M8
1 XCH |TO |DO
Coding
steps | mand
0 LD M10
1 XCH |kam16 | DO
Coding
steps [ mand
0 LD MO
1 XCH |DO |[R9




DXCH

O DXCH ... 32-bit data exchange

Usable device L
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level ggzlcg; steps | Index
X|Y M|L|E|F|T|C|D|R AO|A1(Z|V|K|H| P N
D1| [O|O|0|O|0|0|0|0O|0] |O ol 3
D2 0|0|0|0] |O
Conversion command
l al {oxCH i D1 iD Zﬂ
Setting data
D1 Head No. of device where
data to be exchanged is
D2 stored.
Function
The D1 and D2 32-bit data are exchanged.
DI+1 D1 D2+1 D2
bt tebt et . 1ebit

| . |
getors exsoution [o[ [ [ofo[oo[ (oLl (o[ HbRE

Adter execution  [o]o[oPT[]1]1Jo[o[tPTa]o1]o]1]o] | [o [\ ])o]ofolo 11 oJoli1To]1fo 1]

Execution conditions
The execution conditions for the DXCH command are as shown below.

ON

Exchange command OFF —’ ‘_l
I [
| Executed per scan L

g Ll

L
DXCH ]I—

Executed per scan
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DXCH

Program example
(1) Program to exchange TO and T1 current values with DO, 1 details when M8 turns ON.

Coding

M8 ST No. of | Com- Device
0 ™ {DXCH i TO_ :.DO steps | mand
(Pulse coding) 0 LD M8

1 DXCH|TO |DO

(2) Program to exchange DO, 1 details with M16 to M47 data when M10 turns ON.

Coding

MIO No. of | Com- .
l il —— DXCH. K8M16 ! oo}+ steps | mand Device

0| ]rdi) .............................
Pul n
(Pulse coding 0 |D [x10

1 DXCH (k&M16 | DO

(3) Program to exchange DO, 1 details with R9, 10 details when MO turns ON.

Coding

MO e e No. of | Com- .
0 } {:DXCH‘DO,RQ steps | mand Device
(Pulse coding)

0 LD MO

1 DXCH |DO |R9
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BMOV

O BMOV ... Block transmission of 16-bit data

Usable device Diait
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fépf Index
nation
XY M|L|E|F|T|C|D|R AO|A1| Z|V|K|H| P N
S O|O0|0]|0O
D O|O0|0|0O 4
n O|O
Transmission command
l / Setting data
{} {(BMOV.i S I D in. Head No. of device where
{ S data to be transmitted Is
stored
D Head No. of device to store
transmitted data
n No. of transmissions
Function

The details of n points from the device designated with S are batch transmitted to the n point
designated with D.

s 1234 A (D 1234
S+1 5678 Batoh D+1 5678
Ci

S+2 7FFO sranamiasion D+ 2 7FFO

S+3 6FFF > C————) | D+3 6FFF n
\.“_—-—"—"-—' \..____’"
[y

S+ (n—1) $53F D+ (n—2) S53F

S+(n—2) 8886 ) D+ (n—1) 8886

Execution conditions

The execution conditions of the BMOV command are as shown below.
ON

Transmission command OFF ———r u I__~
BMOYV —-———l —l_r }h

I Executed per scan | l Executed per scan

- | -
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BMOV

Program example
(1) Program to transmit the current values of T33 to 48 to D908 to 923.

Coding

Mo e nn N f - of C°md' Device
0 p————{BMov i 733 i D308 : HI0 steps | man

0 LD M90

1 BMOV | T33 (D908 | H10

Before execution After execution
(Transmission source) (Transmisslon destination)
T3l 0100 D906 0000
T32 0010 D907 03FF
T33 l 0100 D908 0100 7
T34 0999 D909 0999
T35 | 1005 Dot0 | 1005 r 16 data ltems
e T ———
T48 0115 D923 0115 J
T49 0000 D924 1000

Block transmission with BMOV command
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FMOV

O FMOV ... Batch transmission of same 16-bit data

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level ﬁ:?i?,; steps | Index
1
X|YM|L|IE|F|T|C|D|R AO/A1(Z|(V|(K|H| P N
S O|0|0|0] |O]|0 O|O
D O|0|0O]|0O 3
n O|O
Transmission command
! 1 Efﬁéﬁ\?ﬁfz'.'.'.'.’.'S.'.'f.'.{.'.'ii.'.'.’fi.'.ii.'.'.'}4 Setting data
Head No. of device where
S data to be transmitted is
stored
D Head No. of device to store
transmitted data
n No. of transmissions
Function

The details of the device designated with S are transmitted to the n point designated with D.

’D O
D+1 0
Transmission| D¥ 2 0
s | 0 ] =D+ —————— "
D+(n—3) 0
D+ (n—2)
(D+(n—1) !

Execution conditions
The execution conditions of the FMOV command are as shown below.

ON

Transmission command OFF —-[ ’ ]___I L_

L Executed per scan J Executed per scan

- - r-—

-128 -




FMOV

Program example
(1) Program to reset (clear) D8 to 23 when XA turns ON.

S D
PO CE— ——P e

D9 0
t %
ﬂ:(> 16 data items

Transmission D21 0
D22 0
D23 (]

Resetting of data registers with FMOV command

Coding

XA U e aeneen No. of | Com- .
°+‘_—|l‘—_CEMQY..i...'5.9...E...P..‘i...f....*!.l.‘?.}* steps | mand Device

0 LD XA

1 FMOV (KO (D8 |H10

5
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CcJ

O CJ ... Conditional jump

Usable device o
. . . . Con-st Dlg.lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:z:g; steps | Index
XY ML|E|F|T|C|[D|R AO(A1| Z|V|K|H| P N
P O 2

Jump command

/ Setting data

. [ — Jump designation pointer
+——1 i L_CJ....g.’.'”'f.}+ Pas No. (PO to 159)

Function

(1) The program of the designated pointer No. is executed when the jump command turns ON.
(2) The program of the next step is executed when the jump command is OFF.

ON

Jump command OFF .__I I

C

Executed per scan
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CcJ

Point

(1) After the timer coil is turned ON, if the timer that is turning the coil ON with the CJ command is
jumped, the timer count will continue.

(2) The scan time will be shortened if jumping is done after the CJ command.

(3) The CJ command can be used to jump to a smaller step.

P8
30

B
&
(=]

\
X

M3 P,
1001 & it ¢ T P8__}9 When M3 turns ON, the program will
-jump to the P8 label.
X10 Y91
1004 ¢ it < >.. Executed when M3 is OFF.

(4) The devices skipped with CJ will not change.

XB
20 ¢— | { €T P19} When X8 tums ON, the program will
T jump to the P19 label. .
XC Y43
23 ¢——o | < )., Even if XC, D Is turned ON/OFF
during execution of the CJ command,
XD Y49 Y43, 49 will not change.
25 @——of } <
P19 X9 Y4C

3

(5) Label (P**) possesses one step.

1ué

¢

o omae e e e et

i <5
R
Ji

M33
17¢ i} < >
Possesses onest<\. 194 5'4? < Y36 >‘
}::‘ hfals < Y39 4
24T ).(? < i >T
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FEND

O FEND ... Program end

Usable device

. . . . Con-sta Dig-it No. of
Bit device Word (16-bit) device Pointer | Level | desig-( Index
nt nation| S'€PS

X(Y MLIE|F|T|C|[D|R AOA1| Z|V|K|[H| P N

L._._'ﬂats,lz.]+

i

Function
The sequence program is ended.

Operation when /~ 0 N L—-I I—EA_LL_EL
CJ command Se Jump with
is not executed. quence program CJ command Sequence program
N /
t——{ 4 iPx<lp t————{FEnDlp
Px %
Sequence program Sub-routine program
Operation when
\_/ ¢——————{FEND CJ command
Px % "}‘ / is executed.
Sequence program
END END
(a) When CJ command is used (b) When a subroutine program is used
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FEND

Program example

Program when using CJ command

, Y20
< >
e ot When XB turns ON, the program jumps to
r H
L~§L--i-——l)-?-3~}' the P23 label, and the step following
Y30 P23 is executed.
< Do
Y31
/
< D¢ - Execute when X8 is OFF.

--------- — turns OFF, the end of the
EFI;Z_ND_}O When XB turn:

X0
00—}
XB
2 ¢ {}
X13
5 ¢—— |
X14
76—t
9
X1
R

sequence program is indicated.
Y22
¢ >+
AN

Coding
Stops | mand Device

0 LD X0
1 OuUT (Y20
2 LD XB
3 cJ P23
5 LD X13
6 OUT |Y30
7 LD X14
8 OUT |Y31
9 FEND
10 [P23
11 |LD X1
12 |[OUT |Y22
13
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CALL, RET

O CALL, RET ... Call/return of sub-routine program

Usable device

Digit
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H| P N
P O 2

Head pointer No. of
sub-routine program
(label)

Call of sub-routine l/
program U

Sub-routine execution command

’T':

L

Setting data

Pee

Head polnter No. of sub-routine
program (PO to P159)

\P**

Return of sub-

Sub-routine program

routine program

Function

(1) The sub-routine program designated with the point (P**) is executed.

X0 }}
11 | P
1T —1.CALL : P10 17
—
1 .FEND_
P10 1 < ba
I S PN b
1 ! LCALL.QU‘ i
| -
L.RET It
P11 1} < >+
1 oy
1t ; LCALL : P12
1
]
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CALL, RET

RET

(1) The end of the sub-routine program is indicated.
(2) When the RET command is executed, the sequence program in the step after the CALL
command will be executed.

Execution conditions
The execution conditions of the CALL command are as shown below.

ON

Sub-routine execution command OFF -—} U I_
caLL | L L

| Executed per scan | | | Executed perscan

Program example
Program to execute sub-routine program when X1 changes from OFF to ON.

Coding
No. of | Com- Device
steps | mand
)ff . il >J 0 LD X8
0 11 N 1 OouUT |YM!
XU, 2 LD X1
2 11 {CALL ¢ P33
— ! L.bALL P33, 3 CALL |P33
X9 Y13
5 “ —< b 5 LD X9
6 OuUT |Y13
7 { Fenp H 7 |FEND
3 XA Y33 T 8
A <
Y34
< pe 500 |P33
501 |LD XA
504 {RetT "H [ 502 |ouT |v33
503 |OUT |[Y34
504 |RET
505
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WAND

O WAND ... Logical AND of 16-bit data

Usable device o
i P : . Con-st Digit No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
81100 |O|O|O|O|O|O|O]|0O]| |O]O
S2 O|0]|0]0| |O]O O|O O | 4
D O|0]|0]0| |O]O
Operation command
Setting data
/ S1 | Data to be logical ANDed or
+—H {WAND: SiI i S2 i D]+ — No. of device where data is
$2| stored.
D No. of device to store logical
AND resuits.
Function

(1) Logical AND is executed for each bit of the 16-bit data in the device designated with S1 and the
device designated with S2, and the results are stored in the device designated with D.

16-bit

stlafaf{afefa]ala]a]ofofofolafafr]1
Before execution AND

s2lofolofifolo{1{ofo]of{1f1]o]1]0]0]

After execution DIololollIOIOII‘0I0|0|0J010|1I0l0|

(2) Above the bit device digit designation is operated as 0.
(Refer to program example (2) on the next page.)
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WAND

Execution conditions

The execution conditions for WAND are as follow.

ON

Operation command OFF ..__.._.[ L__J

WAND

Executed per scan _ Executed per scan

Program example
(1) Program that executes logical AND of the D10 data and D20 data when XA turns ON, and stores

XA No. of | Com-
0+——1|——-—————[WAND§ D10 i D20 i D33 steps | mand

the results in D33.

Coding
Device
0 LD XA
1 WAND| D10 | D20 | D33

(2) Program that executes logical AND of the X10 to 1B data and D33 data when XA turns ON, and

outputs the results to D50.

&

3

[WANDK3X107 D33 | D50]+ steps | mand

Coding
0 LD XA
1 WAND|K3X10| D33 |D50

o XIB X1A X19 X18 X17 X16 X15 X14 X13 X12 X11 X10
xiB~10 joiojojol1jojofl1|ojol1|1jojof1]1

— Interpreted as 0 AND
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl B0
D33  Ji1jtirj1jo0y1joj1jtryfojor1joj1j0jo0ji1

B15 B14 B13 B12 B11 B10 B9 _B8 B7 B6 BS B4 B3 B2 Bl B0
D50 ojfofojojtrtjojojr1yojo|1jojojojoli1
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DAND

O DAND ... Logical AND of 32-bit data

Usable device »
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
S |O|O|O|0|O|O|O]|O|O|0] |O O|O o |3
D O|0|0]0] |O
Operation command
I / ......... qenmemnneen eeeeane Setting data
| — T : :
] ' LQA-NR-:-----S----'-----P-)‘} S | Data to be logical ANDed or
head No. of device where
D | data Is stored.
ON
Operation command OFF ——-J U L
DAND I U L—
LExecuted per scan | L Executed per scan |
Function

(1) Logical AND is executed for each bit of the 32-bit data in the device designated with D and the
device designated in S, and the results are stored in the device designated with D.

5 32-bit
o Llililfhfihfulololololnlilafs
s [ofojof1]ofof§l1[ofofof1]1]of1]o]0]

J

Afterexecution D [o[ofo]1]ofof[1lofo]o]o]olo]1]o]0]

Before execution

(2) Above the bit device digit designation is operated as 0.
(Refer to program example (1) on the next page.)

Execution conditions
The execution conditions for the DAND command are as follow.
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DAND

Program example

()

(1) Program that executes logical AND of the X30 to 47 24-bit data and D99, 100 data when X8 turns
ON, and transmit the results to M80 to 103.
ol

Logical AND the X30 to 47 data and D399, 100 data,
and store the results in D99 and 100.

b S
—— 0

Transmit the D99, 100 data to M80 to 103.

Coding

No. of | Com-

Devi
steps | mand evice

0 LD X3

1 DAND [K6X30 (D99

10 |DMOV|D99 (K&M80

B3l B30 B29 B28 B27 B26 B2S B24 B23 B22 B3 B2 B!l BO

proo. 90 [t [l aJolu e a o] v\ i{o]l ]}

AND
X47 46 X33 X32 X31 X30

HEPO A Sl e e Shie b S
xer-30  (0j0;030i0f0o;0iofi]i[\fofr]ofr]
C—= Interpreted as 0
B3l B30 B29 B28 B27 B26 B25 B24 B23 B22 B3 B2 Bl BO

p00.99 [ofoJoJofofofoJoJoft]§ifofofofn]

T—-- Interpreted as 0

Program that executes logical AND of the DO, 1 32-bit data and R108, 109 when M16 turns ON, and
outputs the results to Y100 to 11F.

M1 P — S— Logical AND the DO, 1 and R108, 109 32-bit data,
0 i [DPAND: DO : RIO8 and store the results in R108, 109.

{55}16'{/'2']}'{65 "VK8Y100 M Output the R108, 109 data to Y100 to 11F.

........ fecsmasmendacccnnanns

Coding

No. of | Com-

Devi
steps | mand evice

0 LD M16

1 DAND [DO [R108

4 DMOV [R108 |K8Y100
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WOR

O WOR ... Logical OR of 16-bit data

Usable device o
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H| P N
8110|0|0|0|0|0|0|0]|0|0]| [O]0
S2 O|0|0|0] [O]O 0|0 O | 4
D O|0]|0|0] [O]O
Operation command
/ Setting data
S1| Data to be logical ORed or
} {WOR:i S1 i S2 i D —— No. of device where data is
$2] stored.
D No. of device to store logical
OR results.
Function

Logical OR is executed for each bit of the 16-bit data in the device designated with S1 and the device
designated with S2, and the results are stored in the device designated with D.

16-bit

stfol1fof1]olt{olafof1]of1]o]1]o]1
OR '

sz[o]o]o]olll1|1|15Jo]1|o|o]1]oj1]
After execution D|111|0|1|1j1j1]1]1|1|1|1]o|1|o|1|

Before execution

Execution conditions

The execution conditions for WOR are as follow.

ON

Operation command OFF ___I l_l l____

WOR —
Executed per scan Executed per scan
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WOR

Program example

(1) Program that executes logical OR of the D10 data and D20 data when XA turns ON, and stores
the results in D33.

Coding

XA No. of | Com- .
°+—H—-——[WOR§ D10 i D20 : 033]+ steps | mand Device

0 LD XA

1 WOR | D10 | D20 | D33

(2) Program that executes logical OR of the X10 to 1B data and D33 data when XA turns ON, and
outputs the results in D100.

Coding

XA No. of | Com- .
°+—H————[WOR {K3X10i D33 ! Dwo]+ steps | mand Device

0 LD XA

1 WOR [K3X10(D33 |D100
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DOR

O DOR ... Logical OR of 32-bit data

Usable device Dicit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
XY M|L|E|F|T|C|D|R AO|A1| Z|{V|K|H| P N
S |O|0O|O]O0|O|O|0|0|O|0] |O O|O o | 34
D O|0|0]0] |0
Operation command
I | 1/ ez e Setting data
I il LDOR ;.S .i..D. S | Data to be logical ORed or
—1 head No. of device where
D | data Is stored.
Function

Logical OR is executed for each bit of the 32-bit data in the device designated with D and the device
designated with S, and the results are stored in the device designated with D.

32-bit
D o]1]0]1[OB§|1|0|10|R0|1|o|1[o[1]0]1
s [o]oJofofs[f[a[1]a]1]of1]ofof1]o]1]
O
atterexecution D fo| 1o 1{1[flaft]a]s]a]1]1]o}1]o]1]

Execution conditions

Before execution

The execution conditions for DOR are as follow.

ON

Operation command OFF ———J ‘__l |
DOR | u ‘I..V

‘ Executed per scan I L Executed per scan

g

-142 -



DOR

Program example

(1) Program that executes logical OR of the X0 to 1F 32-bit data and the FOFF hexadecimal when
XB turns ON, and stores the results in R66, 67.

XB
0 } —{DMOV {HFOFF; R66 |4 Store the FOFF hexadecimal in R66, 67.

| iy Cavn R Logical OR the X0 to 1F 32-bit data and R66, 67
DOR : : 6
L.DOR [ K8X0 i ReS 32-bit data, and store the results in R66, 67.

Coding

No. of | Com-
steps | mand

0 LD XB
1 DMOV [HFOFF R66
5 DOR [X8X0 [R66

Device

(2) Program that executes logical OR of the M64 to 87 24-bit data and X20 to 37 24-bit data when
M8 turns ON, and stores the results in D23, 24.

} {DMOV I K6X20 1 D23 J4 Store the X20 to 37 24-bit data in D23, 24.

| g P e Logical OR the M64 to 87 24-bit data and
LDOR _:K6M64: D23 1 po3, 24 data, and store the results In D23, 24.

Coding

No. of | Com-
steps | mand

0 LD M8
1 DMOV |[K6X20 | D23
4 DOR (KéMé4 | D23

Device
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WXOR

O WXOR ... Exclusive OR of 16-bit data

Usable device Dicit
igi
Bit device Word (16-bit) device Const| pointer | Level desig- Nepa | Index
X|Y|/M|L|E|[F|T|C|D|R AO|A1|Z|V|K|H| P N
$110|0|0|0|0|0O|0|0|0O]|0 O|0
S2 O|0|0|0 O|0 O|O O 4
D O|0|0|0 O|0
/Operation command
+—1: JwXORi S1 { S2 i D]+
Setting data

S1/| Data to be exclusive ORed
—— or No. of device where data
$2| s stored.

D No. of device to store

exclusive OR results.

Function

Exclusive OR is executed for each bit of the 16-bit data designated with S1 and designated with S2,
and the results are stored in the device designated with D.

Before execution

16-bit
stjoji1joj1jo0]1j0]}]1 I ol1{o0j1]J011]101}1
WXOR
s2jojojojolt}j1|tjrjojojojofjtl]|1}i1]|1
1 1]l]ofl1}jo0joj1]0]1 1j0f{1]o0

After execution D 0 110

Execution conditions

The execution conditions for WXOR are as follow.

ON

Operation command OFF ____J

WXOR

Executed per scan

Executed per scan
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WXOR

Program example

(1) Program that executes exclusive OR of the D10 data and D20 data when XA turns ON, and
stores the results in D33.

Coding

XA No. of | Com- .
0+>——1|———[WXOR§ D10 i D20 i D33]* steps | mand Device

0 LD XA

1 WXOR | D10 | D20 | D33

(2) Program that executes exclusive OR of the X10 to 1B data and D33 data when XA turns ON, and
outputs the results to D100.

Coding

S

No. of | Com-
steps | mand

Device

-he
-y

{WXOR: K3X10i D33 i moo]+

°t

0 LD XA

1 WXOR [K3X10|D33 |D100
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DXOR

O DXOR ... Exclusive OR of 32-bit data

Usable device o
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level ggzlcg; steps | Index
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
S |O|O|O|0|O|O|O]|O|O|0] |O O|O o | 3
D O|0|0]0] |O
Operation command
l | l/ R U S Setting data
I LR IDXOR ...... S ...... D S | Data to be exclusive ORed
— or head No. of device where
’ D | data s stored.
Function

Exclusive OR is executed for each bit of the 32-bit data designated with D and designated with S, and
the results are stored in the device designated with D.

) 32-blt
]
Dfo|t]o]1l OS 1fojr1]o]1}ofjr]ojtrtiol]1
Before execution DXOR
s jojojojo lml rfjrjojojojojfjlrytryi1yl
d
After execution plolilof1 1350 t{fojo|1fojrjl1fofj1l}o

Execution conditions

The execution conditions for DXOR are as follow.

ON

Operation command OFF ——l u L
DXOR ——I u l_

l Executed per scan | ‘ Executed per scari J

e = re
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DXOR

Program example

(1) Program that compares the X20 to 3F 32-bit data and the D9, 10 data when X6 turns ON, and
stores the differing No. of bits in D16.

X6
11 oo et i Exclusive OR the X20 to 3F 32-bit data
0 1t {DXOR:K8X20 i D9 R .9 D9, 10 data.

[raznsizeeegesnerast Store the total No. of "1" bits of
{SUM_ i D9 1 tne D9 D16-bit data in A0

—{ MOV A0 i Di6 H Store the A0 data in D16.

Coding
stops | mand Device
0 LD X6
1 DXOR [K8X20 | D9
4 SUM |D9
6 MOV |AO D16
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NEG

O NEG ... Complement of 2 (BIN 16-bit data)

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
D O|0|0|0] [0]0 2

Complement of 2 execution command

Setting data

No. of device where data to
D | be complemented by 2 Is
stored

T
AN

[l

5

Function

(1) The 16-bit data of the device designated with D is reversed and incremented by one, and then
stored in the device designated with D.

16-bit

gefore execuion D [1]o]1]of{tfof1lo]1]of1fo]1]o]1]0
| Reversal
Lolilofsfof1fofrjols]ofsfofrjo]1]
141
atter execution D fof1]of1fof1{olalof1fo]1]o]1]1]0]

(2) This is used to use a negative BIN value as an absolute value.

Execution conditions

The execution conditions for NEG are as follow.

ON

Complement of 2
execution command OFF ——-] L_l l_

NEG

Executed per scan Executed per scan
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NEG

Program example

(1) Program to calculate D10 - D20 when XA turns ON and obtain an absolute value when the
results are negative.

ot——H—{ < ibwo D 20— >4 M3 turns ON when D10<D20
XA .............................
5 1} { =i D10 D20 i DI0_}4 D10-D20 Is executed.
M3 .
11 [Nec Yoo The absolute value (complement of 2)
L AR R S O when M3 turns ON Is obtained.
Coding

No. of | Com-

Device
steps | mand

AND< [ D10 | D20

OuT | M3

1
4
5 LD XA
6 - D10 | D20 | D10

10 |AND |[MS3

11 INEG |[D10
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ROR

O ROR ... Right rotation of A0 data

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
n 0]l®) 2

Right rotation command

' — | rRORn]{ Setting data

l |n|Times(0to15) I

Function
The AO data excluding the carry flag is rotated to the right n bits.

A0
I A N Carry flag
BISBI4BI3BIZBIIBIOBY BB B7B6 BSB4 B3IB2 Bl BO (E12)
l 1T I T 17 T 1T 1T 7T 17717 1771 D
1 1 rr 1 °r 1§ 1} 1711
n bit rotation

Execution conditions
The execution conditions for the ROR command are as shown below.

ON

Right rotation command OFF -J I_] ‘__
ROR | L }__

I Executed per scan | L Executed per scan
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ROR

Program example
Program to rotate the AO details 3 bits to the right when MO turns ON.

Coding
| M R grmeees No. of | Com- .
0 L —{_ROR _ K3}{ Device
’ (Puls:aleoding) """" steps | mand
0 LD MO
1 ROR | K3
3

BIS B14 813 BIZ BIIBIO BY B8 BTB6 B5 B4 B3 BZB1 BO
AO before execution [0[0!0[0]0]0|0|0]0|010]0]0]0’0| | |—=ToB15

BO detalls Carry flag
exsantion 2\ T~ \\[E:j"
(@=1) IlloIOI010|0[010|0[°|0|0[°l°|0\l°}ﬁ'é15

, BO details
Transition whe : n=1 T~
(n=2) [o] 1o o]0 oJololoJo oo o] ofo]07c%1s
BO detalls —~—
whenn=2 "]

AD after execution [oTo[tToloJoJofoJofoJo]o]of0]o]¢]

Right rotation of data using ROR command
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RCR

O RCR ... Right rotation of A0 data

Usable device Digit

igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index

X|Y|M|L|E|F|T|C|D|R AO|A1| Z|V|K|H| P N
n OO 2
Right rotation command
} [RCRn]+ Setting data
l """""""""""" | n lTImes (0 to 15) l
Function

The A0 data including the carry flag is rotated to the right n bits.
- The carry flag must be set to 1 or 0 before executing RCR.

A0

A\
Carryflag ¢ o
(E12) B1S B14 B13BI2BIIBIOBY9 B8 B7 B6 B5B4B3 B2 BI1 BO
JJ_[!IJII]IITII]L]
i1 ¥ 1 t t 1 v f{ v [ { ' 1 ]

n bit rotation
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RCR

Execution conditions

The execution conditions for the RCR command are as shown below.

ON

Right rotation command OFF—] l_.’

RCR
l Executed per scan | I Executed per scan J

L
-

Program example

Program to rotate the AO details 3 bits to the right when MO turns ON.

Coding
Moo e No. of | Com- .
°| i} ERCR“]‘} steps | mand Device
l (Pulse coding)
0 LD MO
1 RCR [ K3
3
—
AAO
Carry flag ~ ~
Before execution BI5 B4 BI3BI2Z BILBIO B9 B8 87 B6 BS B4 B3 B2 Bl BO
BOdetansE]\[ofo]o[oM] o|o[0]o]0]o|o|o[o[o]*]j‘
bef
e: e?:::eti on TN \LTo carry flag
(n=1) L;[ololo[ojo]olﬂo]olo]o]o[o]olﬂ—\
Transition B:ednet:ils1 \ ~— \ To carry flag
Wi =
(n=2) lll*lolol°|0I°|OIOIOIOIOIOIOIOIOI—\
BO detalls \ T~ To carry flag
when n=2
After execution (,,=3)Etl)__) [o] 1]T«JoJoJofoJo]oJoofo]ofofo]0]

«The carry flag is set to 1 or 0 before execution.

Right rotation of data using RCR command
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DROR

O DROR ... Right rotation of A0, 1 data

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
n 0]l®) 2

Right rotation command

| ' },/ [inib'li"i""'}{'}} Setting data

.................. | n |T‘|mes {0 to 31) |

Function
The A0, 1 data excluding the carry flag is rotated to the right n bits.

Al A0
Ve A Ya A —~ Carry flag
B31B308B29 B16BI15S B2B1BO (E12)
EEEEeE S Ee= =

I ) I 1
A o 111y
1 n bit rotation

Execution conditions
The execution conditions for the DROR command are as shown below.

ON

Right rotation command OFF—I L__J L_
DROR ———[i LJ |L__

| Executed per scan _l | Executed per scan
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DROR

Program example
Program to rotate the AO, 1 details 3 bits to the right when MO turns ON.

Coding
XA No. of | Com- :
0 1t OMOV © K1 i AO steps | mand Device
1§ R ottt o TN SRRSO N
Mo 0 |LD XA
5 i} —{DROR K3 1 |DMOV|K1 |A0
(Pulse coding)
5 |LD MO
6 |DROR|K3
8
Al AQ

C N 7 N
B31B30B29828B27 BI7B16B15B14B13 B5B4B3B2B1BO

Before exccuton (o To o] oJo[J(To oo o[ o[}({e o] 0lol0] i}~

B0 detalls To B3t

before —l TN \ (%}g flag

ey [TeloleloleSTe ool oo RiTe e o o it [
Transition { B0 detalls ~—~ To B31

when n=1

n=2) [o]1]o]o]olololSTo]olooJo}fTo o o o} 0]

BO details —_—— To B31

when n=2

After execution (n=3) [0 ]o]1]0o]JololoJo[}{JoJofofofo ([0 0f0]

Right rotation of data using DROR command
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DRCR

O DRCR ... Right rotation of A0, 1 data

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
n 0]l®) 2

Right rotation command
Setting data

wicE v [otmeeee ]

-
o
2
O
=

Function
The AOQ, 1 data including the carry flag is rotated to the right n bits.

Al A0
Carry flag - A ~r A -
(E12) B31B30 B29 828 B27 B18 B17 B16B15 BSB4B3B2BIBO

I Trrrrrroi 111 ryl 1 T
'lllllll(LllllJJUlllll"}

n bit rotation

- The carry flag must be set to 1 or 0 before executing DRCR.
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DRCR

Execution conditions

The execution conditions for the DRCR command are as shown below.

ON

Right rotation command OFF j j_J ‘—

DRCR —J l__J

foecuted per scan I L Executed per scan

Program example
Program to rotate the AQ, 1 details 3 bits to the right when MO turns ON.

Coding
No. of | Com- .
XA e eeeneans Device
o—i} { DMovE KiTTAD steps | mand
MO 0 [Lb [xa
5 1 — { DRER TK3 1 |DMOV|KT |A0
(Pulse coding)
5 LD MO
6 DRCR | K3
8
Al AD
Carry flag -~ A ~r A ~

(E12) B31 B30 B16 B15 BS B4 B3 B2 Bl BO

Before execution 10]OlSS[OlOISHO]OlOlO[OlIJ-\

BO details
before TN To carry flag
execution ;
o=t xfo]o SIOIONJOIO]OIOIOI—\
Transition 5?‘:‘“:281 ~~~_ To carry flag
‘““2’&] i «fofoffyfofoffiofo] OIOI—\
vag:::\aisz TN To carry flag

After execution (n=3)&):, fol1]*]olol\{Joflo[{]o]ofo]

«The carry flag is set to 1 or 0 before execution.

Right rotation of data using DRCR command
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ROL

O ROL ... Left rotation of A0 data

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|[Y|M|L|E C|ID|IR AO0[A1]| Z KIH| P N
n OO 2
Left rotation command

{ {| EF.Q'.L'.’.’.’.'.'.’.’.’.@'.’.’.]J‘ Setting data

| n ITImes (0 to 15) |
Function

The AO data excluding the carry flag is rotated to the left n bits.
- The carry flag must be set to 1 or 0 after executing ROL.

Execution conditions

A0

Y

B15B14B13812B11B10B9B8B7B6 B5B4B3B2B1B0

]

1

|

1

|
J |

1

|

1

n bit rotation

]
3

The execution conditions for the ROL command are as shown below.

Left rotation command OFF

ROL

ON

I
-

L
L

| Executed per scan J

I Executed per scan _l
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ROL

Program example
Program to rotate the AO details 3 bits to the left when MO turns ON.

Coding
' Moo No. of | Com- Device
ol —{RGLTRE ]y | Steps | mand
(Pulse coding) 0 LD MO
1 ROL [K3
3

A0

~

flag ~
Carty fleg 115 B14 B13 812 B11 BIOBY BB B7 B6 B5 B4 B3I B2 BI BO

Before execution [,,3/_[1]0]0[()[0[0]0]0[0]0[0[0-J°[010|OI B15 details

To BO TN {— before execution
(h=1) [ofoJoJoJololo[ofoJofoJofoJolof1] .
Transition To BO /_ T~ / — \?/:usa: n'i":
(h=2) /—WTO‘OIOIOIOIO{O‘OIOIOIOIOIOIlrol B15 detalils
To BO T N— § whenn=2
After execution (n= 3 ) [oJo[*JoJoJolofofoJolofofo[1]o]o]

« The carry flag is set to 1 or O before execution.

Left rotation of data using ROL command
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RCL

O RCL ... Left rotation of A0 data

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
n 0]l®) 2

Left rotation command

l = lL [RCL """ n}{ Setting data

----------------- [ n|Times 0to 15) |

Function

The A0 data including the carry flag is rotated to the left n bits.
- The carry flag must be set to 1 or 0 before executing RCL.

A0
- A ~ Carry flag
B15B14B13B12B11B10B9B8B7B6BS5B4B3B2B1BO (E12)

[ll]lllllllllllll
{'lllllllllllllll]

l—- Executed n times
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RCL

Execution conditions
The execution conditions for the RCL command are as shown below.

ON
Left rotation command OFF—I—

L L
Ll —

L Executed per scan I I Executed per scan_J

RCL

Program example
Program to rotate the AO details 3 bits to the left when MO turns ON.

Coding
MO — e No. of | Com- Device
0 } : { reL i K3 steps | mand
(Pulse coding) 0 LD MO

1 RCL |K3
3

AO

A -~

- Carry flay
BISBI4BI3B12BI1BIOBOBS B7B6 BS B4 B3 B2 B1BO vy flag

ore execution I ]0} { l |°I IOIO[OI
B O /ﬁg
=1)~[o[0[o]o]ofoloTo ofo]oo o o o *]

Transition To carry flag / T N— /
(n=2)/—[o]o|o|o]o|o]o|o|o|o|0]0[010]*l 1
Tocarryﬂag/ TN /

After execution (n=3)/—[o[o]o[ololo]o]ololololoIo[fl1]o| (o]

« The carry flag is set to 1 or 0 before execution.

Left rotation of data using RCL command
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DROL

O DROL ... Left rotation of A0, 1 data

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
XY M|L|E|F|T|C|D|R AO|A1| Z|{V|K|H P N
n OO 2
Left rotation command
I | / [ epeaanas Setting data
I 10 LDROL : n l n ITimes (0 to 31) I

Function
The AOQ, 1 data excluding the carry flag is rotated to the left n bits.

Al A0O
Carry flag - A ~ - A ~
(E12) B31B30B29B28 Bl17B16BISBl4 B3B2B1BO
1 T T I 1T 17 1T T\ T T 7 ]
O o111

n bit rotation

Execution conditions

The execution conditions for the DROL command are as shown below.

ON

Left rotation command OFF —-[ l_____J
DROL —l |____|

LExecuted per scan l I Executed per scan

F—

L
lL_
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DROL

Program example

Program to rotate the AO, 1 details 3 bits to the left when MO turns ON.

Coding
XA No. of | Com- Devi
o— DMOV : H80000000 : AO steps | mand evice
MO
st— | CoRoL YK 0 [Ib XA
(Pulse codingy T 1 DMOYV |H80000000 (AQ
5 LD MO
6 DROL |K3
8
Al ACQ
s & ~—~ A ~
B31B30829828B27 BI6BISB14 B2B1BO
Before execution ToBO-.-———[ 1 I 0] O]OIOHSI 0| 0| OHS[OIOI 0]
Carry flag —_ B31 detalils
(E12) before execution
w=) W A{eloToToTe o[ eli{TeloTol ]
To BO ' —~ B31 detalils
Transition whenn=1
w=2) [o] Aololoffi[o]ofo[5)]o] ofoli]o]
To BO : ~— B31 detalls
. when n=2
aftor execution (n=3) [0] [o[o[f{ToToo[f{fofofof1]ofo0]

Left rotation of data using DROL command
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DRCL

O DRCL ... Left rotation of A0, 1 data

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
n 0]l®) 2

Left rotation command

] / ________________ ' Setting data
It EDRCL Lalh [ n | Times 01031) |

..................

Function

The AQ, 1 data including the carry flag is rotated to the left n bits.
- The carry flag must be set to 1 or 0 before executing DRCL.

Al A0
‘ " Carry flag
B31B30B29B28B27 B18B17B16B15Bl14 BSB4B3B2B1BO (E12)
[ S 3 5 e S e S 3 s s B o
Q1 J 1 14 1§ 1 ¥ Py § 1 I 1

[
1

n bit rotation
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DRCL

Execution conditions

The execution conditions for the DRCL command are as shown below.

ON

Left rotation command —r U |__—
DRCL ————l M L___

L Executed per scan l L Executed per scan_J

Program example
Program to rotate the A0, 1 details 3 bits to the left when MO turns ON.

Coding

No. of | Com-

.............................. eeeecanen Device
0-»—-——-”——————{DMOV 1 H80000000 : AO steps | mand

0 LD XA

0 SR
5"—| | L.DRCL : K3 DMOV |H80000000 [AQ
(Pulse coding)

LD MO

DRCL |K3

OO =

/\ 0
P AAI \ Carry flag

B3l B30 B29 B28B27 B26 _ BIGBIS B2 B1 BO (E12)
Before execution /[1]o|o]o]o|obﬂo]o]5§|olol

To carry flag TN

<n=n/|o|°l Lo 1°JS§1010|\§T°l°l°l/Il
Transition

To carry flag TN
<n=2’/FOIOIOIOMIOIONIOIOIOI*Ill
To carry flag TN

Aster execution (a=3) [0 0] 0 [\(] o] o[{{To o o] 1%] [0]

» The carry flag is set to 1 or 0 before execution.

Left rotation of data using DRCL command
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SFR

O SFR ... Right shift of 16-bit data

Usable device
i - : . Con-st Digit | o of
Bit device Word (16-bit) device ant | Pointer | Level ggﬁlg; steps | Index
X|Y M|L|E|F|T|C|D|R AO(A1| Z|V|K|H P N
D O|0|0|0| |O|O 3
n OO0
Shift command
L Setting data
% } E‘-S?é" .... 6 ---;«--}‘.-- D No. of device where
l """""""""""""""" shift data is stored
n | No. of shifts

Function
(1) The 16-bit data of the device designated with D is shifted n bits to the right.

n

—N——
B15 -- -—-- meececccascecccecaceeaaea=-B ()
D before execution LJ ] l l l

\ \ Carry flag
PR S (E12)
D after execution [ 0~0 1 ] I ] D

L~ 01s entered

(2) n bits from the highest order are set to 0.
(3) TheT, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting
value is not possible.)
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SFR

Execution conditions
The execution conditions for SFR are as shown below.

ON

'Right shift command

| L]
| L

SFR

L Executed per shift | L Executed per shift |

Program example

Program that shifts the details of D8 5 bits to the right when M10 turns ON.

L
L

Coding
No. of | Com- .
. l l? 1}0 [SPR'DSI\S:,+ stc:-;pos m::‘d Device
I (Pulse coding) T 0 LD M10
1 SFR | D8 |K5
DAB
rBlS Bl4 BI3 BI2 Bl B9 B8 B7 B6 BS B4 B3 B2 Bl BO
Beforeexecutlon'ol llllo[olololol 11\] llolol 0[ ll \1
6 \ Carry flag
’ l ~/ (E12)
AﬂerexecutlonlOIOIOlOlOlO llllOIrO 00} 0] 1 1 i IO]

Right shift of data with SFR command (word device)
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DSFR

O DSFR ... Right shift of word device in batch

Usable device o
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|Y(M|L|E|F|T|C|D|R AO|A1|Z|V|K|H| P N
D O|0|0]0O 3
n 0|0
Shift command
.......... ramamsesacpenescans Setting data
l 1t {BSFRT D7 }l :
D ead No. of device
to be shifted
n | Shift range
Function

(1) n points starting at the head of the device designated with D are shifted one point to the right.
Shift range (n points)

5+ D+ D+ h‘l
(a—1) (n—2) (—3) D+2 D+1 D

Before execution i 1 | | €1 I | |
Oisentered ™ | TN \

After execution l 0 ] I l S& I I [ l

(2) The highest order device is set to 0.
(3) The T, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting
value is not possible.)

Execution conditions

The execution conditions of DSFR are as shown below.
ON

Right shift command O F F——l

DSFR -—j

L Executed per scan J L Executed per scan
1

L

L
ll__
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Program example
(1) Program to shift the details of D668 to 689 to the right when M10 turns ON.

Coding

MO, S No. of | Com- Device
0 F { DSFR } D683 | K7 steps | mand
(Pulse coding) T 0 LD M10

1 DSFR (D683 | K7

Designation range of DSFR command

r D689 D638 D687 D686 D685 D684 D683 I

Before execution | —100 | 503 | 600 | —336 | 380z | ~3e765| s003 |
After execution l -100 ] 503 l 600 —336 | 3802 32765]

Right shift of data with DSFR command

(2) Program to shift the details of R6 to 9 to the right when M6 turns ON.

Coding

——y

M No. of | Com- Devi
................... qeeeerven evice
01(—1 {QSFRRGHJ* steps | mand
(Pulse coding)

0 LD M6

1 DSFR |R6 | K4

Designation range of DSFR command

RL__RIO | R9 R8 R7 R6 | RS
Before execution | —200 | 100 | 200 | s03 | 760 |-3276 | so0 |

°7\\\

After execution —200 100 I 503 I 760 500

Right shift of data with DSFR command
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SFL

O SFL ... Left shift of 16-bit data

Usable device o
Bit device Word (16-bit) device Con'st! pointer | Level g%gii- ':fép‘)sf Index
X|Y(M|L|IE|F|T|C|D|R AO|A1|Z|V|K|H P N
D O|0[0[|0O] [O]O 3
n O|O

Shift command

l / ........ peveeaeannn foemanann Setting data
|| [SFL T D ]-{ 9

D No. of device where
shift data is stored

n | No. of shifts

Function

(1) The 16-bit data of the device designated with D is shifted n bits to the left.
(2) n bits from the lowest order are set to 0.

16 bits
n bits
— A
Before execution | 11 [ ]
Carry flag / —~— . ﬂ
After execution D [ | | Jo ~ o

: 0 is entered

(3) TheT, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting
value is not possible.)
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SFL

Execution conditions
The execution conditions for SFL are as shown below.

ON

Left shift command O F F ———r

! Executed per shift I

[ C

SFL

L
==

Executed per shi

o

-

Program example
(1) Program that shifts the details of D8 5 bits to the left when M10 turns ON.

Coding
Mi0 No. of | Com- .
......... foeeeranespasannnaas Device
o! I} {moaxs}’ steps | mand "
(Pulse coding) 0 LD M10

1 SFL | D8 |K5

D8

e ~

r

B1S Bl4 BI3 B12 Bl1 BI0 B9 B8 B7 B6 BS B4 B3 B2 Bl BO
Before execution [olllllo 0]0‘010[1[111|0l0]0|1|1]
N\ /

Carry flag / / , F—_— °

After execution I(Eilzl) ,olo olllll.llo[olollll\ololo 010\]

Left shift of data with SFL command (word device)
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DSFL

QO DSFL ... Left shift of word device in batch

Usable device
. . . . Con-st Digit No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
XY M|L|E|F|T|C|D|R AO|A1| Z|V|K|H| P N
D O|0|0|O 3
n O[O0
Shift command
Il I Ei?féﬁ@'}.'ffﬁ_'ﬁfffiﬁﬁfiii.'.']{ Setting data
D Head No. of device
to be shifted

n | Shift range

Function

(1) n points starting at the head of the device designated with D are shifted one point to the left.

) Shift range (n points)
D+ D+ D+

m—l)m—z)m-a) D+2 °+1 D I
Before execution | 1§ |
/ | TN / {—- 0 is entered
After execution l ] SS l

(2) The lowest order device is set to 0.
(3) The T, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting
value is not possible.)

Execution conditions

The execution conditions of DSFL are as shown below.

L]
L

Left shift command O F F

gL

DSFL i Executed per scan _I L Executed per scan I
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DSFL

Program example
(1) Program to shift the details of D683 to 689 to the left when M10 turns ON.

Coding

MIO e, No. of | Com- Device
°+——H {lzﬁit...a..l.)_@&s...z‘._.fs.?..}v} steps | mand "
(Pulse coding) 0 LD M10

1 DSFL |D683| K7

Designation range of DSFL. command

D689 D688 0687 D686 DGSS D684 D683 I

Before execution —100 | s03 | 600 | —336 | 3802 377651 5003
After execution —336 3802 32765 500

Left shift of data with DSFL command
(2) Program to shift the details of R6 to 9 to the left when M6 turns ON.

Coding

M6 s goesancnan No. of | Com- .
ob——-{‘ DSFL : R6 : K4 }‘ : Device
I L., H
(Pulse coding) steps [ mand

0 LD M6

1 DSFL|R6 [K4

Designation range of DSFL command

R R0 | RO RS R7 RG'—I RS
Before exscution | —200 [ 100 | 200 | s03 | 706 | 3276 | s00 |

///ro

After execution —200 100 503 —~3276 500

Left shift of data with DSFL command
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SER

O SER ... Search of 16-bit data

Usable device
i i : : Con-st Digit | No. of
Bit device Word (16-bit) device ant | Pointer | Level ggz:)gr; steps | Index
X|YM|L|E|F|T|C|D|R AO/A1(Z|(V|K|H| P N
S1 O|O0|0|O| |O|O
S2 O|0|0|0O 4
n OO
Search command
l Setting data
Jlll {:SER*SlSZ‘n S1 No. of device where
{ ---------------------- search data is stored
S2 Head No. of device
to be searched
n No. of devices to be
searched
Function

(1) Using the 16-bit data of the device designated with S1 as the keyword, the n points from the
16-0bit data of the device designated with S2 are searched.

(2) The number of data items matching the keyword is stored in A1. The relative position of the
device containing the first matched data counted from S2 is stored in AO.

(3) When n is a negative value, it is interpreted as 0.

(4) No process is executed when n = 0.

Execution conditions
The execution conditions for SER are as shown below.

ON

Search command O F F—r u —I_
| L] L

L Executed per scan I I Executed per scan l

SER
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SER

Program example
Program to compare the data in D883 to D887 with 123 when XB turns ON.

o

Coding

.............................. No. of | Com- Device
: DO : D883 : KS steps | mand

0 LD XB

1 SER | DO |D883|K5

l: 123
L Do details

Search data  Search head No.

D882
D883
D884
D885
D886
0887

D888

123

10

500

123

20

123

Search results

Matched data Search range c—>| A0 E
(5 data items)
W

A0 ... Matched position

123

At ... No. of matches

Search of data using SER command
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SUM

QO SUM ... Count of No. of 16-bit data items set to 1

Usable device o
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|Y M|L|E|F|T|C|D|R AO(A1|Z|V|K|H| P N
D O|O0|0|0O 2
/Operaﬁon command
l[ — EZISIQM.Z'.Z'.’.'.ITSZ]-I Setting data
Head No. of device

S | to count the total No.
of bits set to 1

Function
The total No. of bits in the 16-bit data of the device designated with S that are set to 1 is stored in AO.

16 bits

r .
S before execution  [1]1]oJo[1]0] qgolol 1] 1]ofo]o[1]
\ -/

Tota! No. of 1s

-3 |- J P, S ; Y (]

AO before execution [o]o]ojo]o]o]o[olo]o]olo] 1]olo|o]

The total No. of 1s is set in BIN
(In this example, 8 Is set.)

Execution conditions
The execution conditions for SUM are as shown below.

ON
Operation command O F F—-—-[ ]——J
SUM ——-———J l__]

L Executed per scan | l Executed per scan

—{

Tr
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SUM

Program example

Program to obtain the No. of D10 data bits that are set to ON (1) when XB turns ON.

Coding
l B . No. of | Com- :
[Foasieaseeperesease
0, it LSUM : D ‘_9.]‘{ steps | mand Device
0 LD XB
1 SUM | D10
3
Counter data
Bl5 —-=cccocmmm e mamcaanae BO
1{1j0j0j010{1jolojo]1]ojojo]1{1
vy

" The total No. of bits set
to 1 is stored In AO

Counting with SUM command
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DECO

O DECO ... 8 — 256 bit decoding

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
X|YM|L|IE|F|T|C|D|R AO/A1(Z|(V|(K|H| P N
S O|0|0|O| |O|O
D O|0|0|0O 4
n OO
Decode command Setting data
I __________________________________ No. of device where
|} EDECQ .... S an S | data to be decoded
I is set
Head No. of device
D | to store the
decoding results
n Valid bit length
(110 8)
Function

(1) The low-order n bits of the device designated with S are decoded, and the results are stored in
the 2" bit from the device designated with D.

(2) 1 to 8 can be designated for n.

(3) No process is executed when n = 0, and the details of the device designated with D will not
change.

(4) The word device is handled as 16 bits.

Execution conditions
The execution conditions for DECO are as shown below.

ON

Decode command O F F—] u
|

DECO ’——-—,

L
L
LExecuted per scan }

Executed per scan
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Program example
(1) Program to decode the three bits 0 to 2 of R20, and turn the bits corresponding in D100 ON.

Coding
XO e No. of | Com- :
0 ?.@59.%....8?.9...2.19.!_99...f-...*s.s...]-l stops | mand Device
0 LD X0
1 DECO | R20 |D100 | K3
5
B15B14B13BI2B11B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO
R20 [ofo]ofofof1fo]o]ofo]o]o]t|1]1]0]
[N v y ,
Interpreted as 0 {} When bit 0 to 2 data is binary and 6.
- DI
‘BISBMBI3BIZBHBIO B9 B8 B7 B6 8BS B4 B3 B2 Bl BO
poo| [ [ [ [ [ [ [ [ofs]ofolofofo]o]
Does nc?change L Only bit 6 of bits 0 to 7 is turned ON.

(Note 1) The D100 bit 0 turns ON when the R20 BO to B2 is 0.
(Note 2) The D100 details remain the same even if X0 turns OFF.

(2) Program to decode the eight bits 0 to 7 of R20, and turn the bits corresponding in D100 to D115
(2° = 256 bits) ON.

Coding
X0 ceeencaiaiaraeaaes, eeeeaaean penmenann No. of | Com- Device
0 p———{beco; reo :pioo ;i ks steps | mand
0 LD X0
1 DECO | R20 |D100 | K8
5

B15B14B13B12B11BI0 B9 B8 B7 B6 BS B4 B3 BZ Bl BO

R20 !o|o|o|olo|o|1llLo[olllolgIﬂolﬂ‘

~

Interpreted as O
@ When bit 0 to 7 data is binary and 33.

- A N
D100 B255 -=======~-e==-B48 B47-~----- B34 B33B32B3|----——~---B17 B16 B15-==---- B2 Bl BO
ohs L ]ﬂolo[ololo[olo[o]ojolluo[o]o[olololo [o]o]o]o] ]J
T 0135———;‘-0103 mz)z Dzn m;)o
Does not change Only bit 33 of bits 0 to 255 is turned ON.

-179 -



SEG

O SEG ... Decoding to 7-segment display data

Usable device o
. . . . Con-st Dlg-lt No. of
Bit device Word (16-bit) device ant | Pointer | Level g:alcg; steps | Index
XY M|L|E|F|T|C|D|R AO|A1| Z|{V|K|H| P N
S O|0|0|O| |O|O 3
D O|0|0|0| |00
Decode command
+ { t {SEGES%D}+.,
Setting data
Decode data or No. of
S | device where decode data is
stored
D No. of device to store
decoding results.
Function

(1) The 0 to F data designated with the low-order 4-bit in S is decoded in the 7-segment display data
and stored in D.

D8

A

‘ | BIS BO
Word device [SEG 1 D7 1. D8 ] c——=>{0]0[o[o]o[o]o]o[o]of1]0f0]1]1]1

A
The details are set to 7.

The high-order The 7-segment display data is
8 bit is set to 0. stored in the low-order 8-bit.

(2) Refer to the following page for the 7-segment display.

Execution conditions
The execution conditions for SEG are as follow.

ON

Decode command OFF ———-I L-—r l_

SEG e
Executed per scan Executed per scan
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SEG

7-segment decode table

S

Hexa-
decimal

Bit pattern

Configuration of

7-segment IB71BS!

B5|B4B3!

B2B1

BO

Display

Q.
| o
-
1Y

0

0000

0001

0010

0011

0100

B0

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

MmimMmO|Oj@|>|o|o|N|OjJO|A_IOIN|—

1111

s|  |m

B6

B4 I B2

B3

ojo|j]o|lo|jo|o}jo|]o|o|jOo|OjO|]O|Oj|jO|O
.A-L—LO—L—L—L.—L)O_L—L—L—L_I.OO

mlalola|la|lalala]ls]|=]=2]|=jOo|lOl0O|=

- |k | A eh | h | =2 |O}| = O] =2]OIOIO}|=~|O|—
Ol ]O|O|=]|O]|=]|=]|O|=|—-|O|—

ololw]|lojr]lala|lala|ja]a]l=a]|a|]O]=]|=
olol~lojo|l=|aA|a|=2]|OolO]|r]|=2]|2}r]—

_L_LO_LO_L.L_L..A—L-LQ_L_;Q_;

N|Mjo_|rjom|3o] oo} -S|t L uojnu) --

Program example

!

Lowest-order bit of word device

Program to convert D7 data into 7-segment display data when X0 turns ON, and output to D8.

X0
0 l
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No. of | Com- Device
steps | mand
0 LD X0
1 SEG |[D7 D8




AVE

O AVE ... Calculation of average value

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level ﬁ:?i?,; steps | Index
1
XY M|L|E|F|T|C|D|R AO|A1| Z|{V|K|H| P N
S O|0|0]|0O
D O|0|0|0O 4
n O|0
Average value command
|/ R
| —(AVE] S 1D T J-l
Setting data
Head No. of device
S | where data to be
averaged Is stored
D Device No. of output
destination
n | No. of averages
Function

The details of the n point devices from the device designated with S are averaged, and the results are
output to the device designated with D.

S
S+1
S+2

S+ (n—3)
S+ (n—2)
S+ (n—~1)
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AVE

Execution conditions

The execution conditions for AVE are as shown below.

ON

Average value command QFF ______]

AVE

L L
| JI__

" Executed per scan | | Executed per scan

T

Program example
(1) Program to average the details of D882 to D888 when XB turns ON, and to output the results to

DO.
Coding
XB- e —eeean s No. of | Com- .
0"_" }__——_[AVED%ZDOM}* steps | mand Device
0 LD XB

1 AVE |[D882(DO0 |K7

D882 | 123
D883 | 10
Average value
D884 | 500 |
7dataltems pggs | 123 C—————>D0 | 146
D886 | 20
D887 | 123
D888 | 123

Averaging of data with AVE command

(Note) Fractional values are omitted.
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STC, CLC

O STC, CLC ... Setting/resetting of carry flag

Usable device

. . . . Con-sta Dig-it No. of
Bit device Word (16-bit) device Pointer | Level | desig-( Index
nt nation| S'€PS

X(Y MLIE|F|T|C|[D|R AOA1| Z|V|K|[H| P N

Input of carry flag set

Setting of carry
flag

—_—
r
w
3

A

Input of carry flag reset

Resetting of l ! / '—CLC
carry flag | LR | AN

Function
STC
(1) The carry flag contact (E12) is set (ON).
CLC
(2) The carry flag contact (E12) is reset (OFF).

Execution conditions
The execution conditions for STC and CLC are as shown below.

7 ON
Input of carry flag set OFF
ON
Input of carry flagreset O F F
? ON
Carry flag (E12) OFF : ‘ ’
" ']
Executed per scan
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STC, CLC

Program example

Program to add the X0 to F data and DO data when MO turns ON and to turn the carry flag (E12) ON
if the results exceed 9999. If the results are 9999 or less, the carry flag is turned OFF.

MO
0 I ' [ ----- FRY 0 e VT Add the X0 to F and DO data,
LELEKAX0 DO bl and store the results in D1.
..................... s M1 Turn M1 ON when (addition) > (addition results) or
5 ‘———‘] 2.1 KXo : D1 I""_‘_< ba (addition) > (addition results).
gr—{ > .iDp0 i Dl F—
M l -----------
12 I —{STC_H Tum carry flag ON when M1 turns ON.
M l -----------
14 e : { "cic R Tum carry flag OFF when M1 turns OFF.

Coding
No. of | Com- Device
steps | mand
0 LD MO
1 + K4X0( DO | D1
5 LD> |[K4XO0| D1
8 OR> |DO |D1
11 OouT |M1
12 LD M1
13 STC
14 LD1 |M1
15 CLC
16
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LDBIT, ANDBIT, ORBIT

O LDBIT, ANDBIT, ORBIT ... Bit test of a contact handling

Usable device Digit
igi
Bit device Word (16-bit) device Con'st! pointer | Level desig- ':fép‘)sf Index
X|Y M|L|IE[F|T|C|D|R AO|A1| Z|V|K(H| P N
s1 olololo] |olo 3
n OO
toBir | +——{ BT S {7 n} <A
Setting data
............................ No. of device to
ANDBIT | p——] —{ Bt ST < > ¥ exeouto bttt
n | Bit to execute bit test

A
i &

ORBIT ll =1 |}

Function

(1) A bit test of the 16-bit device is executed with a contact handling.
(2) The bit test results are as shown below.

Condition Bit test results
When test bit is 1 Continuity
When test bit is 0 Non-continuity

Execution conditions
The execution conditions for LDBIT, ANDBIT and ORBIT are as shown below.

Condition Execution conditions

LDBIT Executed per scan

ANDBIT Executed only when previous
contact command is ON

ORBIT Executed per scan
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LDBIT, ANDBIT, ORBIT

Program example
(1) Program to test bit 3 of D10.

......... Y33
0 BIT :.DI0 : K3

(2) Program to test bit 15 of D10.

M3 Y33

.............................

(3) Program to test bit 15 of D10.

M3 e, Y33
0 Fr—{ 8T i pio i HF }1+—<
M8
[
1t

(4) Program to test bit 10 of D10.
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Coding

No. of | Com-

Devi
steps [ mand evice

0 LDBIT | D10 | K3

3 |OUT |Y33

4
Coding
steps | mand
0 LD M3
1 ANDBIT| D10 | K15
4 ouT Y33
5
Coding
steps [ mand
0 LD M3
1 LDBIT | D10 | HF
4 OR M8
5 ANB
6 OuUT |Y33
7
Coding
No. of | Com- Device
steps | mand
0 LD M3
1 AND | M8
2 ORBIT| D10 [ K10
5 OUT (Y33
6




LDBII, ANDBII, ORBII

O LDBII, ANDBII, ORBII ... Bit test of b contact handling

Usable device
. . . . Con-st Dig-it No. of
Bit device Word (16-bit) device ant | Pointer | Level ggzl&- steps | Index
XY M|L|E|F|T|C|D|R AO|A1| Z|V|K|H| P N
S1 olololo] |olo 3
n OO0
LDBII —{ B IS AT} < >-’
Setting data
ANDBII ———] TBIT T S 2 Vs No. of device to
"""""""""""""" - N >+ St execute bit test
n | Bit to execute bit test
ORBII i = i} — )—*
S R
Function

(1) A bit test of the 16-bit device is executed with b contact handling.
(2) The bit test results are as shown below.

Condition Bit test results
When test bit is 0 Continuity
When test bit is 1 Non-continuity

Execution conditions
The execution conditions for LDBII, ANDBII and ORBII are as shown below.

Condition Execution conditions
LDBII Executed per scan
ANDBII Executed only when previous

contact command is ON

ORSBII Executed per scan
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LDBII, ANDBII, ORBII

Program example
(1) Program to test bit 3 of D10.

(2) Program to test bit 15 of D10.

M3 Y33

(3) Program to test bit 15 of D10.

M3 Y33
0 b Bu i D10 HF }4—<
M8
IL
LR}

(4) Program to test bit 10 of D10.
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Coding
stops | mand Device
0 LDBII | D10 | K3
3 OUT |Y33
4
Coding
stops | mana | Doviee
0 LD M3
1 ANDBII | D10 | K15
4 ouT Y33
5
Coding
stops |mand|  Deviee
0 LD M3
1 LDBII | D10 | HF
4 OR M8
5 ANB
6 OUT |Y33
7
Coding
No. of | Com- Device
steps | mand
0 LD M3
1 AND | M8
2 ORBII | D10 | K10
5 OUT |Y33
6




9. Exclusive Commands

9. Exclusive Commands

Although the basic and functional commands are not used only for specific purposes, some
commands may be efficient if command applications such as data transfer between under PLC and
controller and controller display screen are limited.

Then, the M300 series provides a number of exclusive commands which are explained below.

Examples of exclusive commands:

- ATC dedicated command (ATC)

- Rotary body control command (ROT)

- Tool life management exclusive command (TSRH)
- DDB (direct data bus) ..... asynchronous

- External search ............... synchronous
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9. Exclusive Commands

9.1 ATC Exclusive Command

9.1.1 Outline of ATC Control

The ATC (Automatic Tool Change) can be controlled in the following two ways:

(1)

(2)

Mechanical random control

With the information of magazine position from the machine, and T command, the control system
determines the direction of magazine rotation, number of steps required, etc. for index of the
magazine, according to the given command.

Each tool and magazine tool pot (socket) have a one-on-one corresponding relation.

Usually, the "intermediate pot" that supports the transfer of the tool is provided between the
spindle and the magazine.

This control is possible by not using ATC command, but ROT command only.

Memory random control

With the information of magazine rotation, or magazine position from the machine, the control
system refers to tool No. stored in the memory. For index of the magazine, the direction of
magazine rotation and number of steps are determined by the given T command and tool No.
stored in the memory.

Each tool and magazine tool pot (socket) does not always have a one-on-one corresponding
relation.

Usually, the "intermediate pot" is not provided.

9.1.2 ATC Operation

The motions related to ATC operation can be largely divided into the following four motions:

(1)
(2)
)

(4)

Index of magazine ..... (ATC-K1, K2, K5, K6, K7, K8)

Tool change (arm, or the like is used) ..... (ATC-K3, K4)

Transfer of tool to intermediate pot or arm ..... (Normal function commands such as MOV, XCH
are used.)

Others ..... (ATC-K9, K10, K11)

9.1.3 Explanation of Terminology

(1)

(2)

()

Pointer

This points out the position where the magazine is indexed. When a tool table in which tool No.
are previously recorded is used, the tool table does not rotate with rotation of the magazine and
the pointer serves as "ring counter" for control of magazine position.

Fixed pointer

This is the type with tool pots numbered and the relationship between tool pot and tool No. is
fixed if the magazine is rotated. When the tool table is rotated, fixed pointer does not functionally
differ from "floating pointer".

Floating pointer

This is the type with numbered fixed position on magazine and the relationship between
magazine No. and tool No. changes when the magazine rotates.
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| 9. Exclusive Commands

One step and advances in
CW (FWD) direction.

‘Relationship between
Fixed pointer L]--J pot No. and tool No.
does not change.

One step advances in
CW (FWD) direction.

Relationship between
pot No. and tool No.

)
Magazine No. (A=l Floating pointer (S
(fixed) L 1 - changes.
9.1.4 Relationship between Tool Registration Screen and Magazines
4 e
[TOOL REGISTRATION]
HEAD  NEXT1
99 1
MG TOOL-D MG TOOL-D
1 1 1 11 11
2 2 12 12
3 3
4 4
5 5
6 6
Magazine number Pot number
A t A T
\ Tool number

\ Magazine number (floating pointer system, tool table
rotation system) or pot number (fixed pointer system)

When the floating pointer system or tool table rotation system is selected on the tool registration
screen, correspondence display between the magazines and tools changes each time the magazine
rotates; when the fixed pointer system is selected, it does not change.
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9. Exclusive Commands

9.1.5 Use of ATC and ROT Commands

The use order of the ATC and ROT commands during the T command or tool change command is
shown below:

T command +— Tool number search 'y . » Register number of data searched
ATC K1 I—> No. of the same data — Error processing
Pointer or ring —— Tool number AND search

counter value ATC K2

Fixed pointer system

y
A
L Rotary body T: Rotation direction —e— Magazine » Ring counter control

A

indexing rotation

ROT K1

Number of

steps, etc. — ¥ ROT K3

Floating pointer
system

\ 4

Forward rotation, B e
reverse rotation of pointer

ATC K5, K6

L » Forward rotation,
reverse rotation of tool table

ATC K7, K8

L Magazine stop ——e—— Tool change

Tool change N ATC K3
command

L——» Random position tool change

ATC K4

The relationship between the tool number search command and rotary body indexing command
when the tool table rotation system or floating pointer system is used is explained below.

Tool table rotation system Floating pointer system
Current { 0
R3000 5 N1 9% position R3000 0 e
vy ‘
. 6 X\ |1 ' 2 1
" 7 < 2 : 3 2 ° ° Target position
y

. ' Current
' S 4 ' > “’3 position ° ° o
‘ 10 5 : _ 6. 5
. Current position
i 1 6 : 7 6
: 2 7 i 8 7 )
1
H 3 8 ' 9 8
R3009 4 9 R3009 10 9
Pointer
Tool number
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9. Exclusive Commands

(1) Index tool number 8 in the situation shown above
(a) In the tool table rotation system, the tool number search command outputs 3.
(b) In the floating pointer system, the tool number search command outputs 7.
(2) The tool number search command output result is used by the rotary body indexing command to
find the rotation direction, the number of steps, etc.
(a) In the tool table rotation system, rotation direction CW and number of steps 3 are found from
the relationship between current value 0 (pointer 0) and tool number search output result 3.
(b) In the floating pointer system, rotation direction CW and number of steps 3 are found from
the relationship between current value 4 (pointer 4) and tool number search output result 7,
as in (a) above.

In the fixed pointer system, the pointer is fixed to 0 and the ring counter of 0 to n-1 (n is the number of
magazines) separate from the pointer is controlled. The counter value is used as the current position.

9.1.6 Basic Format of ATC Exclusive Command

ACT et e me s Mn
b ATCI Kn | Rn | Rm }—<
T
END signal (*1* for ERROR signal)

Tool number storage R (register) No.
(Number of tools in magazine is specified.)
Control data buffer R No.
(Control data buffer is specified.)
L Type of command

Rn Control data buffer
Rn+1 Buffer size differs depending on
n type of command. For details,
refer to 9.1.8.
Rn+2
Rn+3
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9. Exclusive Commands

9.1.7 Command List

Command Description
ATC K1 Rn Rm Tool No. search
ATC K2 Rn Rm Tool No. logical product search
ATC K3 Rn Rm Tool change
ATC K4 Rn Rm Random position tool change
ATC K5 Rn Rm Pointer "FWD" rotation
ATC K6 Rn Rm Pointer "REV" rotation
ATC K7 Rn Rm Tool table "FWD" rotation
ATC K8 Rn Rm Tool table "REV" rotation
ATC K9 Rn Rm Tool data read
ATC K10 Rn Rm Tool data write
ATC K11 Rn Rm Automatic tool data write

9.1.8 Control Data Buffer Contents

Command Rn Rn+1 Rn+2

No. of register to store [No. of register to which

1 |Tool No. search search data data output

2 Tool No. logical product [ No. of register to store |No. of register to which | Mask data position R
search search data data output No.

Tool change No. of register to
3 [(Ex.: Spindle+>Index |specify the position of — —
position) | tool change

. No. of register to No. of register to
4 Rr? ndom position tool specify the position of |specify the tool to be —
change
tool change changed

5 |Pointer "FWD" rotation — — —

Pointer "REV" rotation — — _

Tool table "FWD"

7 rotation o o o
8 Tool table "REV" . . .
rotation
Magazine position (to | No. of register to which
9 |Tool data read be read) R No. data output —
: Magazine position (to | Written data position R .
10 | Tool data write be written) R No. No.
411 |Automatic tool data Initial data storage R . o
write No.
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9.1.9 File Register (R Register) Assignment and Parameters

(1) File registers for ATC control
The file registers used with the ATC are as shown below.

Corresponding file (R) register
; No. 1 No. 2 No. 3
Magazine magazine magazine magazine Remarks
T4-digit T8-digit T4- | T8- | T4- | T8- | T4 | Te- (data type)
specifications digit digit digit digit digit digit
ATC control parameters |R2950 & < &< &« &« —
No. of magazine ;
designation R2960 & |R2961 & |R2962 & Binary
Pointer designation R2965 <  |R2966 < |R2967 Binary
, R2970 R2980
Spindle tool R2970 | 25074 |R2980 | 350e; — — BCD
R2972 R2982
Standby 1 tool R2971 | 25075 |R2981 | S50es | — — BCD
R2974 R2984
Standby 2 tool R2972 | 2507- |R2982 | 250cc | — — BCD
R2976 R2986
Standby 3 tool R2973 | 25077 |R2983 | 50e- | — — BCD
R2978 R2988
Standby 4 tool R2974 | 25079 |R2984 | 250eq | — — BCD
AUX data R2998 < <« &« &« &« Binary (0~99)
Magazine tool R3000 R3240 R3480
data MG1 [R3000 R3001 R3240 R3241 R3480 R3481 BCD
R3002 R3242 R3482
MG2 [R3001 R3003 R3241 R3243 R3481 R3483 BCD
R3004 R3244 R3484
MG3 [R3002 R3005 R3242 R3245 R3482 R3485 BCD
R3156 R3396 R3636
MG79 |R3078 R3157 R3318 R3397 R3558 R3637 BCD
R3158 R3398 R3638
MG80 | R3079 R3159 R3319 R3399 R3559 R3639 BCD
(Note 1) A maximum of 80 tools per magazine can be used.

(Note 2)

The tool registration screen has been prepared only for the No. 1 magazine.
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(2) Control parameter contents

R2950 FIE|[D|IC|B|A|9|8|7|6|5[4]|3|2|1]0
— — L
L 0: T 4-digit
Max. number of standby displayed: 4 1. T 8-digit

0: Magazine starts from "1".
1: Magazine starts from "0".

For details on the control parameters, refer to 9.1.12 Examples of Tool Registration Screen.
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9.1.10 Details of Each Command

(

ACT .
|>——( F—— aTc | kI

1) Tool No. search

This command is used to search for tool No. stored in the tool data table.
When the command tool No. is found, number of searched data and its location are output. If two
or more tool No. are found, the location of tool No. nearest to the pointer is output.

................

RS500 530 -
RS01 540 -
R530 234 =
R540 3 <
2
> :F
R 2965 2
R3000 34 (O
\
R3001 567 (1) I.'
t
' 100 @ [
] 1
| 238 3|/
]
| '
| i
1
0 ]
i 1
R3008 101 (8)
R3009 102 (9

(Example for 10 magazines)

~ - === No. of register to store search data

-1

[}
]
t- No. of register to which data output

—~-—= Search data (BCD)

—==== Location Is °3", Output ... | Based on the output result, the rotation

direction, the number of steps, etc., are

— ———-Number of search data found by using the ROT K1 command.

found: 2
(for error)

~—-—-- Pointer

— ——- Tool data table head (fixed)

-—~--= There are two data “234". Since location
*3" is nearest to pointer, “3" is output.

(Note 1) Pointer and location are counted up, like 0, 1, 2 ... 9,
in the tool data table, starting from the tool data table

head.

(Note 2) When pointer is not used, R2965 should be set to
*zero". )
Bx) MO Vi Ko {R2965
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(2) Tool No. logical product (AND) search
Tool number AND search is the same as the tool number search command (ATC K1) in function:
search data and in-magazine tool number and AND data are ANDed together for a search.

ACT eeeeeeveneneeennreianeeaa M10
F—— ATC i K2 T RS0 (R2%60}—<

R500 530 — —~- == No. of register to store search data
R501 540 - - -
R502 531 T -1 i No. of register to which data output
]
L __ No. of register to store logical product
(AND) data
R530 2000 fePd | ——-— Search data 2*** and FOOO are ANDed together.
2000 is search data.
R531 F000 o ———~ Logical product data « Is any desired data.
R540 3 ——_——— (I;c;;::.tign of searched
: Output ... | Based on the output result, the rotation
R541 3 —-—-Number of searched data direction, the number of steps, etc., are
found {for error): 3 found by using the ROT K1 command.
R2965 2 —=-— Pointer
R3000 2001 (0) NN ———- Tool data table head
(]
R3001 1002 (1) J‘
f 3003 (2) l&-—- ~-~— There are three data “2**** and the location of
H b M data “2***" nearest to the pointer is *3".
i 2004 (3) o’ |
' .
! 1005 (4) : The in-magazine tool number is ANDed with AND
{ 1 data FOQO in sequence. The result is compared
: : : with the search data (A denotes AND.)
1 1
! I { Search data 2000 = 2001 A FOO0
' i 1002 A FOOO
! ' { 3003 A FOOO
| i
1 . . .
R3008 1009 (8) ‘ (Note 1) Pointer and location are counted up, like 0, 1, 2... 9,
/ in the tool data table, starting from the tool data table
R3009 2010 (9) |e” head
(Note 2) When pointer is not used, R2965 should be set to
“zero®.

Ex) —{MGVI K0 iR26E
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(3) Tool change

When a spindle tool and a magazine index tool are exchanged by the ATC arm, etc., the contents
in the memory (R register) must be updated correspondingly.

i

R500
R501

2

"Polnter --- R2965

R2970

R3000
R3001
R3002

R3008
R3009

M10
ATC 1 K3 T R500 [R2960 —
Ny o
2970 —_ T No. of register to specify the position of tool change
G Tool data
(tool to be changed, usually tool in spindie)
2 > The content “1234" in the register which was specified
/ by register No. (R2970) is replaced with the content
1234 -~ *1002* of R3002 that corresponds to count (2)
i ?— -~ — == indicated by the pointer.
T T 4
|
1000 (0)] |
|
1001 (1) :
’
1002 (2) [<
1003 (3)
'
{
t
t
]
‘
t
[
1008 (8)
1009 (9)

(Note 1) When pointer is not used, R2965 should be set to
*zero".

Ex) —{MOV? K0 iR2965

................. Pecoeconae
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(4) Random position tool change
In tool change, a spindle tool is usually exchanged with a magazine index tool. It may often occur,
however, that tool change must be performed at a station other than the usual tool change
position (tool change at auxiliary tool change position, for example). This command is used in
such cases.

ACT et M10
F———{ AT I K4 I RS00 | R2960|——<
......................................

R500 2970 p—— ———=~ No. of register to specify the position of tool change
(position of tool to be changed, tool in spindle
RS501 540 - —-E in this example)
RS502 L~ _ No. of register to specify the tool to be changed
(random position)
(Tool change position is specified.)
R540 5 nE ——~-- Magazine No. to be changed
R2965 2 T ——-—- Pointer
R2970 1234 ™\  jefd = =~-=Tool data to be changed
R3000 1000 0) —9 (8
f (
(
R3001 100 M}l 10 | 9
el 1 (
R 3002 1002 (2) l\'dG. 1 1}4(3. 0
] { !
: 1003 3) : 2 2 1
H 1004 @] 4 3 1 2
! | |
' 1005 ()] 1 o4 03
{ aas . .
H P | (Note 1) Tool change position differs depending on
i 6) ! ® ! 4 whether magazine No. starts with *0* or *1*.
! 1007 ¥V @) : 6 ! ® However, the substantial consequence does
' | I not differ.
' 1008 (8) L7 ! 6 (Note 2) When pointer is not used, R2965 should be
! | ! set to "zero".
R3009 1009 (9) (.8 Lﬁ 7 Ex.) [MOV'.KO.'I{ZQ‘GS
L For start of magazine from "0* position

For start of magazine from *1* position
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(5) Pointer "FWD" rotation
In the ATC control with floating pointer, pointer count is controlled so that it coincides with the
actually indexed magazine position when the magazine rotates in "FWD" direction for index.

T

M10

.......................................

L R L T LT TS P p-Sp R

R2965

1—2 - ==~ Pointer is incremented.

(6) Pointer "REV" rotation

When a magazine with 10 tools is used, the control
sequence is as follows:
0,1,2,3 ........ 9,0,1,2, ........ 8,9,0,1..

(Note 1) When this command is executed, the relationship
between magazine No. and tool No., appearing
on the tool entry display, changes accordingly.

In the ATC control with floating pointer, pointer count is controlled so that it coincides with
actually indexed magazine position when the magazine rotates in "REV" direction for index.

R

_________ M10
ATC | K6_IR2965:R2960— >‘{

R2965

2—1 -~=~-= Pointer is decremented.

When a magazine with 10 tools is used, for example, the
control sequence is as follows:
2,1,0,9,8........ 2,1,0,9,8........ 1,0,9,8 ...

(Note 1) When this command is executed, the relationship

between magazine No. and tool No., appearing
on the tool entry display, changes accordingly.
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(7) Tool table "FWD" rotation
The tool table rotates in "FWD" direction in accordance with the magazine rotation.

AT e M10
|——[ATCK7R2960R2960

R3000 1000

q

R3001 1001 )
" =T
)
)

R3E)10 1010

(Note 1) In this control mode, pointer always indicates "0"
(tool table head).

(Note 2) When this command is executed, the relationship
between magazine No. and tool No., appearing
on the tool entry display, changes accordingly.

(8) Tool table "REV" rotation
The tool table rotates in "REV" direction in accordance with the magazine rotation.

ACT . . S S M10
ATC: K8 | R2960 i R2960

R3000 1000

f &

) (Note 1) In this control mode, pointer always indicates "0"
R3001 1001 ) (tool table head).

</

(Note 2) When this command is executed, the relationship
between magazine No. and tool No., appearing
on the tool entry display, changes accordingly.

R3009 1009
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(9) Tool data read
This command is used to call a specific tool No. in the magazine.

ACT e M10
f"‘_{.ff‘.TE..::...’S?....1.5.5.99.3.5.2.9?.0.]‘_—(
|

R500 540 ==== No. register to specify magazine No. to be read
——=—= No. of register to specify position to which
R501 545 m read data output
R502 —
a 3
R540 ® P — ——— Magazine No. to be read Is specified
Rs4s |10 /( 1005 e - -—— Read data
5 ¥
R2965 2 = —~— Pointer

L
-

R3001} 1001 (1)

R3000] 1000 || 9 | s
t
|
|

R 3002 1002 (2)f*

]
t
{
|
M
. 1 [
E 1003 () | 2 i 1  Tool change position differs depending on whether
{ m ! 1 magazine No. starts with *0" or *1*. However, the substantial
l (4) | @ ! 2 consequence does not differ.
f ® {410 o
H ] H (Note) When pointer is not used, R2965 should be
; 1006  (6) 15, 4 set to *zero".
L EeY [ ez
. L@l i s Bx) —{MOV: K0 iR2%65}-
{
R3009 I R A
raoto| 1000 @ Wsg Ly

| For start of magazine from “0* position
For start of magazine from “1* position
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(10) Tool data write
Instead of setting tool No. through the CRT console, the tool No. is entered to each magazine No.
set through PLC program.

.

(_)]_<MIO>‘}

RS00 540 ew— —--== No. of register having magazine No.
to which data is written
01 -
RS 545 ] !
R502 ——— L --- No. of register where data to be
written Is stored
R540 ® le—J — ——— Magazine No. to which data is written
R545 \ - — —=—— Data to be written
> :‘:
R2965 2 —————— Pointer  (Note) When pointer is not used, R2965 should be
B set to "zero".
T Bx) WGV K 8 R
R3000| 1000 (0) ‘f“ 9 '(‘ 8
R3001 1001 (1) : 10 i 9
l
R3002| 1002 (2 MG.1 MG.0
i |
3 i 1003 (3) = 2 : 1
[ 1 {
¢ Fw| | @ ! 2 vipaae
H : : Data "1234" is written to magazine No. Q).
[ [ 2 I PR
] )
= : (6) : ) : 4
‘ ' | ]
1 . (7) : 6 { 5
R309| 1008 (®) | 7 ! §
[}
riowo| 1000 @ WLs W 7
‘ L- Magazine starts from "0".

Magazine starts from *1*,

-205 -



9. Exclusive Commands

(11) Automatic tool data write

All tool Nos. are written (entered) in batch. This command is used for initialization, etc.
The data are written one after another for each tool, starting from the default value.

-

MI10

Ny e’

R500 540
RS01
RS540 1000
R2965 2
x 3
R3000 1008 (0)
R3001 1009 (1)
R3002 1000 (2)
f 1001 (3)
i 1002 (4)
i 1003 (5)
3' 1004 (6)
| 1005 (7)
R3009 1006  (8)
R3010 1007  (9)

------ No. of register where default value is stored

______ Default value

- = —-~-= Pointer

- ===-- Tool data table head

—— Tool data of the number of tools are written
while incrementing the default value indicated
by pointer by one.

(Note) When pointer is not used, R2965 should be
set to "zero*.
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9.1.11 Precautions for Using ATC Exclusive Instructions

(1) When tool data is rewritten by ATC or other than ATC command, tool registration screen display

is not updated. The following processing is required:
- Turn on special relay E64 by using the SET command.

Program example)

Act
|| { PLS i MIO
Mo eeeeeeas
i { SET i E64.

- E64 processing is not required for ATC commands ATC K5, K6 (forward rotation, reverse
rotation of pointer), ATC K7, K8 (forward rotation, reverse rotation of tool table).
- E64 is set through the use of the user PLC and reset by controller.

(2) Method of tool registration prohibiting during magazine rotation
If tool data is set on the tool registration screen during magazine rotation, data may be set in

erroneous position. To prevent this error, a signal called special relay E71 is provided.
- Turn on E71 during magazine rotation.

Program example)

|
1

E71

{
‘cw

I
LR
CcCw

/\

- Setting of AUX data (R2998) is valid while E71 is being ON.

9.1.12 Examples of Tool Registration Screen

Tool registration screen examples are given below.

For operation, refer to

the Operation Manual.

OFFSET §§9lST

(TOOL REGISTRATION] TOoOL2.1/3
HEAD NEXT1 NEXT2 NEXT3 INDEX -----
MG TOOL-D MG TOOL-D MG TOOL-D «-----
1 1 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26
7 17 27
8 18 28
9 19 29
10 20 30
T M eeeeseeessnmseeseseseaseesesssseesesesansaneseransasranan
NG () TOOL( ) D () AUX () coememccmenennnnne
| LIFE | MENU
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Spindle, standby tool number display part
Magazine number, magazine tool number
guide display (fixed)

---Magazine tool number display part

Manual numeric value command part
Setting part
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(1)

()

()

Comment display part

Comment in the comment display part is prepared by the user who uses the comment display
function described in the PLC Development Manual (Personal Computer Section) and PLC
Onboard Instruction Manual.

Spindle tool, standby tool display part
The number of display items can be changed according to the control parameter value.

Control parameter (R2950)

FIE|D|C|B|A[9|8|7|6|5]|4[3|[2|1]0

— _
~—

00: Only spindle tool is displayed.

01: Spindle tool and standby 1 are displayed.

02: Spindle tool and standby 1 and 2 are displayed.

03: Spindle tool and standby 1~3 are displayed.

04: Spindle tool and standby 1~4 are displayed.

.05 or more: No spindle tool or standby tool is displayed.

L Hexadecimal expression

Magazine tool number display part
The number of displayed magazine tools and the magazine number start value can be changed
according to the number-of-magazine parameter and control parameter values.

1) Number of magazines
Number-of-magazine parameter (R2960): The value can be set in the range of 0 to 80.

(Note) If O is set, the magazine number is not displayed. However, the magazine number
and magazine tool number guide part is displayed.

2) Magazine number start value
Control parameter (R2950)

E|D|IC|IB|A|9|8|7|6|5|4]|3[2]|1]0

I— 0: The magazine number starts at 1.
1: The magazine number starts at 0.

Example) Magazine number display when the number of magazines is 12.

MG TOOL-D MG TOOL-D MG TOOL-D MG TOOL-D
1 § 0 §

2 1 1 10

§ 12 § n

The magazine number The magazine number
starts at 1. starts at 0.
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9.1.13 Display of Spindle Tool and Standby Tool

The tool mounted on the spindle or the tool to be mounted next on the spindle (standby tool) and tool
No. in the magazine are set and displayed on the tool registration screen. However, the spindle and
standby tool Nos. can also be displayed on the position display screen and tool length measurement
screen that are often used. With this, the changes in the magazine pot and spindle tool No. according
to the tool selection command or tool change command can be confirmed.

(1) Position display screen for 9-inch CRT

012345678 N12345-12 MONITOR 1
<suB> 0 5678 N 45-12 [HEAD] 1234 } Spindle and standby display
[POSITION] [NEXT1] 5678

X -345.678 S 2345
Y 345.678 T 1234
Z 0.0001 M 56
C 0. 000 FC 0.00

GO0 X-345.678 Y 345.678;
T1234;

N100 S5000 M3;

N200 GO0 Z-100.;

POSI COORDI COMMAND SEARCH MENU

(2) Display tool selection parameter
A maximum of four standby tools can be displayed on the tool registration screen. The No. of the
standby tool and the title to be displayed on the current value screen and tool length
measurement screen, etc., are selected.

/ -«

R2953 [FIE!D[C]B|A[9]8]7}6[5J4[31211|0J

g

Spare Selection of display tool
1: Display tool ) 000000: S
. — . Spindle, standby 1
0: Do not display tool 000001: Spindle, standby 2

000010: Spindle, standby 3
000011: Spindie, standby 4

Others : Not displayed
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9.2 Rot Commands

Rot commands are prepared as functions such as rotary body target position, rotation direction and

ring counter. The commands can be used to determine the direction of rotation and number of steps
with the data resulting from ATC exclusive command tool No. search processing.

9.2.1 Command List

Command
ROT K1 Rn Rm
ROT K3 Rn Rm

Description
Rotary body indexing
Ring counter
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(1) Rotary body indexing
Direction of rotation and number of steps of ATC magazine (or turret) are determined
automatically.

" N
Rn Rp -— Parameter setting R No.
, Indirect
Rn+1 -— Current position R No. designation
Rn+2 -— Target position R No.
Rn+3 ~s— Qutput R No.
/

0: Direction of rotation CW
1: Direction of rotation CCW

Index command (Note) CW or CCW output is controlled so that it
takes a short circuit regardless of parameter
specification.

Number of rotary body indexing
cycles designating R number

Control buffer data position

designating R number

Rp (parameter) contents

a)

\\

151 14 7161541321} 0
F E Y S —

l— 0: Rotary body 1-km

l-— Error output 1: Rotary body 0-km-1

0: Normal completion
1: Error completion

0: Direction of rotation Is determined

for shorter reach.
l 4 3 I 1: Direction of rotation is not determined
N N for shorter reach.

0, 0: (Step No. +1) Is counted,
0, 1: Step No. is counted.
1, 0: (Step No. 1) is counted.

(Note 1) The Index command is executed after setting R numbers to Rn to Rn+3 and writing data in
the file registers (Rs) each corresponding to the R numbers. However, data setting to the
parameter (Rp) is done once before execution of the Index command; this is to prevent the
error code from being cleared.

(Note 2) The error code stored in bit F of the parameter (Rp) is cleared when the Index command
activating signal (ACT) goes off.

-211-



9. Exclusive Commands

1) Example of rotary body index by ROT K1 instruction
Conditions: (i) The number of rotary body index cycles is 6.
(i) The target position is specified by a T command.
(Note) Normally the target position must be a binary, but in this example,
the number of rotary body index cycles is 1 to 6, and there is no
difference between the binary and BCD. Thus, the direct T
command output file register R36 (B, C, D) is used.

Target posltxon

E] ______ —

-
1
|
|

Current position |

7 |
¢ |
" |
! PLC |
| |

. ' r— — =" A

index code 2° oS — X30| i Y10 — cw -~ J

| . -

Index code 2' _—% —_ X31= PLG processing = Y11 CCW

Index code 2° ‘_*Oﬁ- —> X 32, |
- |
Index code 2° o> x33: i
|

Index code y —_— X34 I

strobe _N“ _R36_ YZZGJ

[cnc| | |

T code data, Auxiliary function
T command start completed (Fin)

In the example of ladder circuit shown below, the rotation direction is determined by the T
command and current position data given by the machine, and the rotary body is rotated in
that direction until the target position reaches the current position. When indexing is
completed, the auxiliary command completion signal is turned on.
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[
Top of control data buffer |
(R500 in this example)
R number to specify rotary body
index cycles (R511 in this example)

File register (R) map , 7

Moo .
A ~{ Moy i{ K510  R500
WOV 1T Ks1z ] R501

MOV TTK36 | R502.

WOV [ K513} R503

WOV THs T Rs10.

WOV TX6 i RSIL

It {Bis 1 Mi00
Mo
1= { Mov_{Kix30{ Rslz
X238 M200

UGS KPR S

ey ————— M201
H BIT | R510 |

X238 M202

[ Ro7 T & R0l meil]< >
LR o[ R1L ]
iior F——+

i R fRg——<

________ Ma
Rm .
........
J (Note 5)
0 :CH T command __»
1: ch} , (from CNC) R36
R37
R number to store the parameter — — -» R 500

R number to store the current position- - R 501
R number to store the target position - > R 502
R number to store the output position- -» R 503

Parameter is set. — =7
|
b Rotary body index cycles are set. ~-~~ |

| > Rs10

L> Rrsu

Strobe rising signal created —» RSI2
{Note 5) I

¢ The current value is set at R512. J R513

CW or CCW is determined by the ROT command.

Error check
«p When required

Stop signal created (Note 1)
(target value = current value)

X2l38 T T T YA PRl | <M203 Stop signal created (Note 1)
P = . i i eate! ote
I KRl e (number of steps = 0)
X238 M202 M200 Y10
3 A < > CW
(M203) M200 Y11
i} —~ >4 cCcw
o = —— . Y226
- Compiletion circuit oo >4 Auxiliary function completed
_———— ——— = e
M1000 M1000
71{ < >4 On-signal after PLC1 scan
M1000
+—
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b}

1~6 (B.C.D) |=
|
0 i
- :.J,I
|
510 Lot
|
|
512 FoTea
o
36 SERN
(I
513 -+ |
o
(0
L L 1
[ T 1 I
8 4,./'%'\_11\_’
|
6 | :
L
1—~6 <‘=-"|“J
]
°*3g::‘$$’3:::-> (J
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(Note 1)
(Note 2)

(Note 3)

(Note 4)

(Note 5)

Either M202 or M203 can be used for a stop signal.

The devices (X, Y, and R) are used in this example for no special purpose. Use any
device within the available range.

If a number from 1 to 6 has not been specified for current position data (R512) before
the ROT command is activated, an error results.

The control parameters (R510) are specified as follows:

1) Magazine 1~km
2) Take a short cut.
3) Calculate the number of steps.

The T command (R36) is output with a BCD code. In this example, the number of
rotary body index cycles is 1 to 6, and there is no difference between the binary and BCD.
Thus, the contents of R36 are used as they are.

The target position and current value (R36 and R512 in this example), which are the data to
be compared in the ROT K1 command must be binaries. (In actual use, the contents of R36
are binary converted.)
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(2) Ring counter (Up/down counter)
This command is used to control position of rotary body (or turret).

ACT S poreemreeeneeaneees Mm
(Pulse coding) “——Y———y—""—y— ~—

L—= Completion (*1* for error)

Cycles of Index for rotary body
are specified.

Control data buffer location Is specified.

Ring counter command

Rn Rp <=— Parameter setting R No.

Rn+1 ~=— Counter setting R No. (File register No.
which is the content in Rn + 1 is actual ring counter.)

The ring counter is a binary counter; it is used as an up/down counter of 0 to Km-1 or 1 to Km
according to the parameter rotary body command.

Rp (parameter) contents

S| —1- 1-1-1312{110

1
F E l_
— '
Rotary body selection
7 0: Rotary body 1~km
Error output 1: Rotary body 0~km-1
Command code ... *n* of ROT Kn is not “1* nor 3",

L__ Up/down selection
0: Up counter.
1: Down counter

(Note 1) The ring counter command is executed after setting R numbers to Rn to Rn+1 and
specifying data for the parameter.

(Note 2) The error code (Mm) of the ring counter command and the error code in bit F of the
parameter (Rp) are cleared when the activating signal (ACT) goes off. The activating signal
(ACT) of the ring counter command is generally pulsed. This makes it hard for the interface
diagnostic and ladder monitor programs to detect an error signal. For debugging, therefore,
an error hold circuit is provided after the ring count command to ease error detection.
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9.3 Tool Life Management Exclusive Command
(When BASE SPEC parameter #1037 cmdtype is set to 1 or 2.)

The following command is provided only for tool life management. (It is used for the machining
centers.)

1.

Spare tool selection ... TSRH

| act Ma
i {1 {TSRH: Rm i Rn }—<

Data output completion

R number of top of spare tool data output
buffer (for example, R1900~)

R number where command tool number or
group number is stored (for example, R36)

9.3.1 Tool Life Management System

(1) Tool life management | (When BASE SPEC parameter #1096 T-Ltyp is set to 1.)

(2)

The use time or use count of the spindle tool specified from user PLC (R3720, R3721) is
integrated and the tool use state is monitored. Tool data corresponding to the spindle tool is also
output. (R3724~R3735)

Tool life management Il (When BASE SPEC parameter #1096 T-Ltyp is set to 2.)

Tool life management Il is provided by adding the spare tool selection function to tool life
management |. Spare tool is selected among group by the spare tool selection command
executed by user PLC during tool command, etc., and the tool data of the spare tool is output.
Tool data corresponding to the spindle tool specified from user PLC is output (R3724~R3735)
and tool offset corresponding to the spindle tool is made.

9.3.2 Tool Command System

One of the following two can be selected by using a parameter for command tool number (Rm
contents) input to the spare tool selection command in tool life management Il

(1)

()

Group humber command system (When BASE SPEC parameter #1104 T-Com2 is set to 0.)
The command tool number (Rm contents) input to the spare tool selection command is handled
as group number. Spare tool is selected among the tools corresponding to the group number in
tool data.

Tool number command system (When BASE SPEC parameter #1104 T-Com2 is set to 1.)
The command tool number (Rm contents) input to the spare tool selection command is handled
as a tool number. The group number containing the command tool number is found and spare
tool is selected among the group.
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9.3.3 Spare Tool Selection System

One of the following two can be selected by using a parameter for the spare tool selection system of
the spare tool selection command in tool life management Il:

(1) Selection in tool registration order (When BASE SPEC parameter #1105 T-Sel2 is set to 0.)
Spare tool is selected among the used tools of a single group in the registration number order. If
used tools do not exist, spare tool is selected among unused tools in the registration number
order. If none of used and unused tools exist, spare tool is selected among normal life tools and
abnormal tools (the former is assigned higher priority) in the registration number order.

(2) Life equality selection (When BASE SPEC parameter #1105 T-Sel2 is set to 1.)
Tool whose remaining life is the longest is selected among the used and unused tools of a single
group. If more than one tool has the same remaining life, it is selected in the registration number
order. If none of used and unused tools exist, spare tool is selected among normal life tools and
abnormal tools (the former is assigned higher priority) in the registration number order.

9.3.4 Interface

(1) User PLC — Controller

Device name Signal name Explanation
Y29A Auxiliary function locking While this signal is input, tool life management is
signal not made.
This signal indicates tool error state 1. When
Y2C8 Tool error 1 signal controller inputs the signal it changes the status in
spindle tool data to 3. (Unused tools or used tools
are changed to toll error state 1.)
This signal indicates tool error state 2. When
Y2C9 Tool error 2 signal controller inputs the signal, it changes the status in
spindle tool data to 4. (Unused tools or used tools
are changed to toll error state 2.)
Y2CA Usage data counter validity If this signal is not input, the usage data is not
signal counted.
: - If this signal is input to controller and the tool life
Y2CB 'Sl'ic&cr)]Ialllfe management input management output signal is output to PLC, tool
life management is made.

(2) Controller — User PLC

Device name Signal name

Explanation

Tool life management output

X20B .
signal

The controller outputs this signal to PLC while the
tool life management function is selected. (When
BASE SPEC parameter #1103 T-Life is setto 1.)
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9.3.5 User PLC Processing When the Tool Life Management Function Is Selected

A PLC processing example when tool change is made by the T command is given below:

[ START ]

M

Does T command exist?
NO

Is life management

The control system varies depending on

selected?

NO
YES (2)

Read life management tool data based

whether or not life management is
selected.

Life management tool data is read into

on the R36 contents by using TSRH
command.

Is tool available?

any desired R register based on T
command data (R36) by using life
management exclusive command.

NO
YES

Index magazine according to tool

The tool status and tool number are
checked to see if the tool can be used.

Desired tool (magazine) is indexed.

number in the read tool data.

®)

Index up magazine
according to the
R36 contents.

Change tool (mount new tool on

~~~~~ Desired tool (magazine) is indexed.

Set the tool number of the new tool

spindle)
Set the tool number of the tool mounted
on the spindle in R3720.

Turn on auxiliary function completion

mounted on the spindle in R3720.

(4) Seeing a change in the R3720
contents, controller outputs the life
management tool data corresponding to
the tool number to R3724~R3735 and

starts life management at the same time.

The completion signal when life
management is selected is turned on

signal.

Error processing
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(1) Procedure when tool command is executed

(1)

(2)

Tool life management |

1) When tool command (T command) is given, the controller outputs T code data and start
signal (TF). Note) The T code data (BCD) is binary converted and then used.

2) The user PLC checks the tool command. If life management is required, the user PLC
executes the spare tool selection command.

3) The spare tool selection command outputs the tool data of the tool corresponding to the
specified tool number.

4) The user PLC decides whether or not the tool can be used according to the status in the
output tool data, and selects command tool or performs alarm processing.

(Note) If -1 is set in the group number in the output tool data, the tool data is invalid. At
the time, the specified tool number is output to the tool number in the output tool
data as it is.

Tool life management Il

1) When tool command (T command) is given, the controller outputs T code data and start
signal (TF). Note) The T code data (BCD) is binary converted and then used.

2) The user PLC checks the tool command. If life management is required, the user PLC
executes the spare tool selection command.

3) The spare tool selection command selects the spare tool corresponding to the specified
number (group number, tool number) and outputs the tool data of the spare tool.

4) The user PLC decides whether or not the tool can be used according to the status in the
output tool data, and selects command tool or performs alarm processing.

(Note) If -1 is set in the group number in the output tool data, the tool data is invalid. At
the time, the specified tool number is output to the tool number in the output tool
data as it is.

(2) Procedure when spindle tool is changed

1)

When spindle tool is changed during the spindle tool change command (MO06), etc., the user
PLC specifies the tool number of the spindle tool (R3720~R3721).

The controller outputs the spindle tool data corresponding to the tool number of the spindle
tool every user PLC main cycle (R3724~R3735).

The controller integrates the use time or use count of the spindle tool based on the spindle
tool data in the tool data file.

In tool life management I, it also executes tool offset corresponding to the spindle tool.

(Note) If-1is setin the group number in the output spindle tool data, the spindle tool data is
invalid. At the time, the specified tool number (R3720~R3721) is output to the tool
number in the output spindle tool data as it is. The controller does not integrate the
usage time or usage count of the spindle tool or make tool offset.

<When tool command is executed>

Tool command (Rm) Spare tool selection Tool data (Rn)

(Tool number, group number) function command

In tool life management |, Tool is selected according
tool number is only specified to tool number in tool data.
and spare tool is selected. (User PLC)
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<When tool is changed>

When tool is changed, the spindle tool number is set in R3720, R3721. (User PLC)

v

Spindle tool number
(R3720-R3721)

Standby tool number
(R3722-R3723)

Spindle tool data
(R3724-R3735)

NC

Tool data file
(Controller internal data)
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When the spindle tool number changes,
the controller assumes that the spindle
tool is changed, and searches the tool
data file for the tool data of the new tool.
The controller executes life management
and tool offset based on the tool data. It
also outputs the tool data to
R3724~R3735 every user PLC main
cycle.
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(3) Tool data flow

lController } -—{ User PLC | (Example)

R36 R536
T command D |~ Tcommanddata J| 3 all . Tcommand data -]
R37 (BCD data) Binary (Binary data)
R537
F 4 J converted
R2000 G be
— Group number —i
R2001 " h ““®“ """"""
(TR} 8538 { k2000 )
R2002 — Tool number —f
R2003
Life management tool data Is read by
R2004 || Tool data flag/status using the TSRH command based on the
T command data. In this example, the
R2005 Auxiliary data e—-?—— buffer containing the tool data to
[ be read Is R2000.
R2006 Life data Data buffer Is any of R1900~R2799.
R2007 Use data ©)]

(DMOV]

R2008 || Length compensa- |
tion data
R2009

R2010 H Radius compensa- |

tion data When magazine Is indexed

according to the read tool
_J number and new tool is

L mounted on the spindle, tool
T number of the new tool is set in
R3720, R3721.

R2011

{—

Use as life management J' R3720

and screen display data. ‘_—i ~Spindle tool number-

R3721

Use as screen display data, ,4\_{ R3722 -Standby tool number Standby tool number Is set.
R3723
g

R3724 1 Group number —“

R3725
© 3726
R t— Tool number —
R3727
R3728 Tool data flag/status
—.J R3729 Auxiliary data >— = Status check, etc.
R3730 Life data
R3731 Use data
R3732 | Length compensa- _|
tion data
R3733
Note 1)
R3734 i ( .
- Fadlus compensa- Note that the data handled in tool
\ R3735 J life management except for tool data
flag/status is binary, while the data
I used inthe ATC command, such as

search data and magazine tool
number, is BCD.
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(4) Tool data
The tool data is tool management data such as the group number, tool number, and tool status.
The details are given below:

Tool data

Explanation Data range
name

Group number [Number to manage tools of the same type |1 - 99999999
(form and dimensions) in a group.

The tools assigned the same group
number are assumed to be spare tools.

Tool number | Number unique to each tool actually 1 - 99999999
output during tool command execution

Tool data flag |Parameter of use data count system,
length compensation system, radius
compensation system, etc.

Tool status The tool state is indicated. 0-FF (H)
Auxiliary data | Reserved data 0 - 65535
Tool life data | Life time or life count for each tool. 0 - 4000 (minutes)

(If O is set, infinity is assumed to be 0 - 9999 (times)

specified.)
Tool use data |Use time or use count for each tool. 0 - 4000 (minutes)

0 - 9999 (times)

Tool length Length compensation data set in any Compensation numbers 1 - 400
compensation |[format of compensation number, direct Direct offset amount 199999.999
data offset amount, and addition offset amount. | Addition offset amount = +99999.999
Tool radius Radius compensation data set in any Compensation numbers 1 -400
compensation |format of compensation number, direct Direct offset amount 199999.999
data offset amount, and addition offset amount. | Addition offset amount = +99999.999
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(5) Tool data flag and tool status
The tool data flag and tool status contents are shown below:

1) Correspondence with tool life management data screen

P2

) .
[TOOL LIFE] ,,I l

GROUP 200

# ToOLNO. ST | ‘FORM

202 00 000 Reserved data Tool status

0: Unused tool

1; Used tool

2: Normal life tool
3: Tool error 1 tool
4: Tool error 2 tool

1

2 .

4 . . :
5

# ( W) ( )( ) )

OFFSET  REGIST

\ _
p)]
L7 )=
\
Length compensation Radius compensation Usage data count system
data format data format

0: Compensation number | 0: Compensation number | 0: Usage time count

1: Addition offset amount | 1: Addition offset amount | 1: The number of times tool has

2. Direct offset amount 2: Direct offset amount been mounted is counted

2: The number of cutting times
Is counted.

2) Tool data flag ..... Bits 0~7 of file register Rn (such as R3728)

bit Explanation
bit 0 Length compensation data format 0: Compensation number
bit 1 (spare tool compensation system) 1: Addition offset
2: Direct offset amount
bit 2 Radius compensation data format 0: Compensation number
bit 3 (spare tool compensation system) 1: Addition offset
2: Direct offset amount
bit 4 Usage data count system 0: Usage time (minutes)
bit 5 1: Number of times tool
has been mounted
2: Number of cutting
times
bit 6
bit 7
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(TO)

1) Spare tool compensation system

Tool compensation corresponding to the spindle tool can be made in tool life
management Il.

One of the following three types of length and compensation can be selected by setting
tool data:

2)

a)

b)

Compensation umber system (0 is set on the tool data registration screen.)
Compensation data in tool data is handled as the compensation number. It is
replaced with the compensation number given in a work program and compensation
is executed.

Addition compensation system (1 is set on the tool data registration screen.)
Compensation data in tool data is handled as addition offset amount. It is added to the
offset amount indicated by the compensation number given in a work program and
compensation is executed.

Direct compensation system (2 is set on the tool data registration screen.)
Compensation data in tool data is handled as direct offset amount. It is replaced with
the offset amount indicated by the compensation number given in a work program
and compensation is executed.

Usage data count system

a)

b)

Usage time count

For usage data, the execution time of cutting feed (such as G01, G02, or GO3) is
counted in 3.75-s units. However, the life data and usage data are displayed in minute
units on the tool data registration screen.

Number of times tool has been mounted is counted

When tool is used as spindle tool in tool change, etc., usage data is counted. However,
if cutting feed (G01, G02, or GO3) is not executed after tool is used as spindle tool,
usage data is not counted.

Number of cutting times is counted

Usage data is counted when a change is made from rapid traverse feed (such as
G00) command to cutting feed (such as G01, G02, or G03) command as shown
below. However rapid traverse or cutting feed command with no movement becomes
invalid.

Even if a command other than the rapid traverse command appears between cutting
feed commands, usage data is not counted.

Caution:
When none of the tool life management input signal and use data count validity signal are input
or during machine lock, auxiliary function lock, dry run, or single block, usage data is not
counted.

- The usage data is not counted when the life data is O.
- Life management is executed even in the MDI operation mode.
- The usage data is not counted even when the status is 2 or more (normal life, error tool 1,

During

cuttlng fe During cutting feed

><004 GOl; ><GO4 ><c;01 G00;
ed

error tool 2).

-224 -



| 9. Exclusive Commands

3) Tool status ..... Bits 8~F of file register Rn (such as R3728)

bit Explanation
bit 8 Tool status (numeric data 0~4)
. 0: Unused tool
bit 9 1: Used tool
bit A 2: Normal life tool
3: Tool error 1 tool
bit B 4: Tool error 2 tool
bit C
bitD (Reserved)
bit E
bit F

4) Tool status contents
When the tool status number is 0 or 1, NC assumes the tool to be available.

Tool status Explanation
number
Indicates unused tool.
0 Normally, this state is set when tool is replaced with a new tool.
1 Indicates used tool.
When actual cutting is started, this state is set.
2 Indicates normal life tool.
When use data exceeds life data, this state is set.
Indicates tool error 1 tool.
3 When controller inputs the tool error 1 signal, this state is set.
4 Indicates tool error 2 tool.
When controller inputs the tool error 2 signal, this state is set.
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9.3.6 Examples of Tool Life Management Screen

Tool life management screen examples are given below.
For operation, refer to the Operation Manual.

(TOOL LIFE} TOOL 4.172 (TOOL LIFE] TOOL 4.1/2

. GROUP 10000000
GROUP TOOL NO.STFORM L.CMP RCMP  AUX LIFE USED : TOOLNO.STFORM LCMP RCMP AUX LIFE USED
HEAD~ 10000000 12345678 | 000 -345.678 100.000 12345 234 M(min) 12345678 4 220 -345.678 100.000 12345 1234 234(min)

1

NEXT - 8000000C 87654321 0 000  45.678  30.000 1235 24  4(en) 2 1234567 3 120 112,340 30.000 1Ml 123 4S(ein)

3 12345 2 111 122220 20.000 44ddd 100 SO(set)

10 20 0 “« 50 60 n 80 % 4 12345 1 002 11,234 100.123 100 SO0 15(cyc)
100 20 300 «0 500 600 700 %0 900 5
1000 2000 3000 4000 S000 6000 7000 8000 9000 6
10000 20000 30000 40000 $0000 60000 70000 80000 90000 ]
100000 200000 300000 400000 S00000 600000 700000 800000 900000 s
1000000 2000000 3000000 4000000 5000000 6000000 7000000 8000000 9000000 9
10000000 20000000 30000000 40000000 50000000 60000000 20000000 80000000 90000000 10

( ) Y1 ¢ ) ( YO Yo )

OFFSET | REGIST WUFEZ MENU OFFSET | REGIST 7[,’,:’%2 MENU
Lrz2224 Lez27

Tool life management screen example on 9-inch CRT setting and display unit
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9.4 DDB (Direct Data Bus) ... Asynchronous DDB

The DDB function is used for PLC to directly read/write various pieces of data that controller has. PLC
can read specified data into buffer or write specified data into controller by storing necessary
information for read/write and calling the DDB function. Generally, data is read or written for each
data piece; data concerning the control axes is processed in batch as many as the specified number

of axes.

9.4.1 Basic Format of Command

[] )

. i !
’_—: Control data is set by using MOV command, etc. —
: :

g S M o R S S o
(Note 1)
ACT .............................
1 { boBA _{ kn/bn 1

(Note 1)

File registers (Rn) and data registers (Dn) to which the user is accessible can be used as

the asynchronous DDB control data buffer. The file registers (R) to which the user is
accessible are R500 through R549 (not backed up) and R1900 through R2799 (backed

up).

9.4.2 Basic Format of Control Data

Rn (Dn) Control signal

Rn+1 (Dn+1) Large section No.

Rn+2 (Dn+2)
— Sub-section No.

Rn+4 (Dn+4) Data size

Read/write designated axis,

Ra+S (Dn+5) system specification

Rn+ 6 (Dn+6) Read/write data

(For 1st axis)

Rn+ 8 (Dn+ 8)
(For 2nd axis)

Rn+10 (Dn+10)
(For 3rd axis)

Rn+12 (Dn+12) L—

(For 4th axis)
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for example, the section for the
3rd axis will be read/write data.
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(1) Control signals (Rn), (Dn)

F EDCBA A9 8 7 6 5 4 3 2 1 0

N et
Warning output 0: Read designation

1: Write designation

Set by PLC during

i ion of
FO: Direct input execut
1: Addition Input DDB command

Error during chopping
(not used)

L No option

=
0: Decimal point invalid
Size over 1: Decimal point value

No. of axes illegal -

s 7

i... Last 4 digits of data during
varlable read/write correspond
to decimal point digits.

Set by controller
when DDB command
is completed

Large section No. error
Wirite protect

(2)

()

(4)

(5)

Error occurrence
7 Warning output

Bit 4 = 1: Variable data empty

0: Variable data not empty
Bit 5 = 1: Variable overflow

0: Not variable overflow

Large section number (Rn+1), (Dn+1)
Specify the large section number of the data to be read/written in binary form.

Sub-section number (Rn+2, Rn+3), (Dn+2, Dn+3)
(LOW) (HIGH) (LOW) (HIGH)
Specify the sub-section number of the data to be read/written in binary form.

Data size (Rn+4), (Dn+4)

Specify the size of the data to be read/written in binary form.

1: One byte

2: Two bytes

4: Four bytes

If any value other than 1, 2, or 4 is specified, the invalid data size alarm will occur.

Read/write specifications axis (Rn+5), (Dn+5)
Specify the axis to read or write data for each axis classified by major classification numbers.

FEDGCHBA AUS98 7 65 43 2 10

L System specification L First axis
0: First system - Second axis
1: Second system
Third axis
Fourth axis

If axis specification is not made or exceeds the maximum control axis when axis data is read or
written, the invalid axis number alarm will occur.
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(6) Read/write data (Rn+6, Rn+7), (Dn+6, Dn+7)
(LOW) (HIGH) (LOW) (HIGH)
When data is read, the controller outputs data specified by PLC. When data is written, PLC sets
the data to be written.

1-byte data 2-byte data 4-byte data

ol Y e F
s b W

The effective portion of data varies depending on the data size. (Hatched portion)
When read is specified the sign of 1-byte or 2-byte is extended to four bytes.

The main data that can be referenced by using the DDB function is listed below.

Specification

. Contents Read | Write | Remarks
item
Asynchronous | Current position in work coordinate, machine coordinate O —
system, length, radius offset amount O O
Parameters

Maximum rotation speed of spindle, second, third,
and fourth reference position coordinates,

stroke stored limit, coordinate system offset, etc.

Modal data of G code, etc.

O
User macro variables O
O
Controller alarm number O

Compensation function
External work coordinate system input, — O
external tool compensation input

Synchronous External search — —
PLC axis control, etc. — —

Caution:
The DDBA command is issued after setting necessary data such as control signal and large and
sub-classification numbers to the buffer (Rn or Dn). A read or write of the control signal is
specified only once before execution of the DDBA command to prevent error codes stored in
high-order bits by the CNC from being erased.
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9.5 External Search

9.5.1 Function
When PLC specifies the program number, sequence number, and block number of a work program
for the controller, the external search function searches memory or tape for the program number,
sequence number, and block number.

9.5.2 Interface

PLC sets data except the status.

Rao+0 Two bytes |  Command (Note 1) File register (Rn) that can be used by the
1 Two bytes Status user is used for the control data buffer.
Data register (Dn) cannot be used.
2 Program No.
3 Four bytes
4 Sequence No.
5 i Four bytes
6 Block No.
7 Four bytes (Note 2) System designation is used for 2-system
8 Two bytes System specification specifications.
(1) Command
Subcommand Main command
- A ~ - A .
F 87 10

I— 1: search

2: PLC axis control } Speciy *1"

¢ (Note) Unassigned bits will be used for later function
Search mode extension. Use only bits shown here.

{ 0: Memory search
1: Tape search

PLC axis control
Set all to 0.

L
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(2) Status
The search state is indicated.
The status is set by the controller and is used by PLC for completion check, etc.

F 8 3210

t External search} .
No option —— Search processing

Search completion
< Error cause >

Data specification. error ——— —— Search error completion

The status is cleared by the controller when the search start instruction execution condition is off.

(3) Program number
Specify the program number to be searched in binary form in the range of 1 to 99999999 (eight
digits).
Specify 0 to search for the sequence number of the current program selected.
If a number other than 0~99999999 is specified, a data specification error will occur.

(4) Sequence number
Specify the sequence number to be searched in binary form in the range of 1 to 99999 (five
digits).
Specify 0 to search for the head of the specified program number.
If a number other than 0~99999 is specified, a data specification error will occur.

(5) Block number
Specify the block number to be searched in binary form in the range of 0 to 99 (two digits).
If a number other than 0~99 is specified, a data specified error will occur.

Program No. Sequence No. Search
Specified Specified Memory or tape is searched for the specified sequence
number of the specified program.
Specified Not specified (=0) | Memory or tape is searched for the top of the specified
program.
Not specified (=0) | Specified Memory or tape is searched for the specified sequence

number of the current program selected.

Not specified (=0) | Not specified (=0) | Error (no specification)

(6) System specification
Specify the system to be searched. If no system specification is made, only the first system is
searched.

F 10

L 1] ]

‘ [ 1: First system search
1: Second system search
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9.5.3 Search Start Instruction

After interface data between the controller and PLC is prepared, search is started by using the
following instruction:

act
} { DDBS i Rn (Rn is any file register that

(Start condition) can be used by the user.)

9.5.4 Timing Charts and Error Causes

(1) Normal completion

Search start instruction _]
condition

Search processing

Search completion
Search error completion \

Data specification error

[

(2) Search error completion

Search start command
condition ‘
<Error cause >
Search processing « The specified program number or
sequence number is not found.
* In tape search, tape or /O device
Search completion \ / \ does not exist.
~ « In tape search, an /O error occurred.
Search error completion L » The NC operation state Is not reset state
Any other search-impossible state.

Data specification error

-232-



| 9. Exclusive Commands

(3) Search error completion (Data specification error)

Search start instruction
condition

Search processing

Search completion

Search error completion

Data specification error

N

——
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< Error cause >

« Program number and sequence number
are not specified.

« Program number or sequence number
Is specified beyond the range.
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9.5.5 Sequence Program Example

Search start memo

1 r """ + """"" External search status Is
- 11 LMOV Rn+1:K4M 0(}‘ transferred to MQO~M15.
Search start memo

M15 F15
{ t { = < )t Data specification error
F15S RST
Search start memo
M2 F2
i } [ — < )¢ Search error completion
F2 RST
It | § <
LRSI Automatic
Search start button MEM operation RST
: = { [L )r}' ZU[’ < e Search start memo
TAPE
i
LR

Search start memo
{ ) 2 [P
+—| H—I—H

Search start memo Compl;rtlon cause

{ } < ba Search start pulse
Search startpulse
{1 —[ MOV TKen [Rn¥2l4 O NO. set
{MOV I Knn {Rn+t4H N NO. set
{MOV i Kon {Rnt6lt B NO. set
MEM f v erits Avececsees qeeecccace -
1 {MOV I KI'I Rn } Memory search
TAPE e, Aeeenennnn
{ } [ MOV (k2571 Rn }  Tape search

Search stat memo
“ JLDDBS i Rn }'v External search Instruction

RST: Reset signal (reset button, output during reset, etc.)
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10. PLC Help Function

To help the user PLC, an exclusive interface is provided between the user PLC and controller or
PLC basic. The function and interface are explained below.

PLC help function examples:

- Alarm message display

- Operator message display

- PLC switches

- Key operation by user PLC

- Load meter display

- External machine coordinate system compensation
- User PLC version display
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10.1

Alarm Message Display

The contents of an alarm that occurred during sequence (user PLC) processing can be displayed
on the CRT setting and display unit.

Up to four alarm messages can be displayed at a time on the alarm diagnosis screen. The
maximum length of a message is 32 characters.

10.1.1
The alarm message display interface is available in the two types: F type in which temporary
memory F is used for message display request and R type in which file register (R) is used for
message display request. Either type is selected by using a parameter.

(1)

()

1 =
0 =
20 ==
5 =

Interface

F type interface
This interface applies to 128 points of temporary memory FO~F127.
If temporary memory F is used as the alarm interface, do not use it for another purpose.

FO <
Fl I ——"
F2

Oth message of message table is displayed (dn,).

Second message of message table is displayed (dn,).

F3

Third message of message table is displayed (dn,).

- Fifth message of message table is displayed (dn,).

R

The highest priority is assigned to the FO signal. The message corresponding to Fn set to 1 is
fetched from the message table and displayed in order starting at FO. If no messages are
prepared or Fm greater than the number of prepared messages is set to 1, the message
"USER PC ERROR m" is displayed.

R type interface

This interface applies to file registers R158~R161. The numeric value (binary) contained in
each of the R registers indicates the position of the message to be displayed in the message
table.

The message is cleared by setting the R register to 0.

Message processing module

===,
=

- 20th message of message table is displayed (dn,).

First message of message table Is displayed (dn,).

Fifth message of message table is displayed (dn,).
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The messages are displayed starting at the message corresponding to R158 from top to
bottom.

Since message display is cleared by setting the R register to 0, number 0 in the table message
cannot be used in the R mode.

If greater value than the number of prepared messages, m is set in the R register, the message
"USER PC ERROR m" is displayed.

(3) Alarm classification display
Classification number can be displayed following the message to be displayed regardless of
the F or R type. (Dn1~Dn4 in the figure)
For example, one typical alarm message is prepared and classification number can be used to
indicate the alarm source or cause.

Example) When spindle alarm occurs, the message "SPINDLE ALARM" is displayed and the
alarm source or cause is indicated by the classification number.

SPINDLE ALARM 5

J

(Note 1)

This varies depending on the
alarm cause or source.

For the classification number, the contents of each data register specified in alarm message
preparation are displayed. Data register DO cannot be specified.

(Note 1) The display of the classification number by cause is updated when an alarm
message display changes. It is not updated if only the contents of the specified data
register (Dn1 to Dn4) change. If the contents of the specified data register are 0, no
classification numbers are displayed.

Display example of 9-inch CRT setting and display unit

<NC ALARM> DIAGN 1
MO1 OPERATION ALARM 0102
<STOP CODE>

<ALARM MESSAGE>

! i dn,
! : dn2 A maximum of four messages
: dns can be displayed at a time.
dn:
<OPERATOR MESSAGE>
~ J

(Specified data register contents)

l Ll Class number
i
i Maximum of 32 characters

7;\157/6 Mﬂ SERVO | SPINDLE | PLC-IF | MENU

10.1.2 Message Creation

Create messages by using PLC development software.

Set the length of a message and the number of messages to be prepared, then enter message data
through the keyboard.

The maximum length of an alarm message is 32 characters (even numbers).

A maximum of 256 alarm messages can be prepared. However, the number of alarm messages
may be limited depending on the available memory capacity. For details, refer to the PLC
Development Manual (Personal Computer Section).
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10.1.3 F or R Type Selection Parameter

Set the parameter on the machine manufacturer parameter bit selection screen.

7 6 5 4 3 2 1 0
#(6450) Data (O 0 O O O O _= _1)

T l— Alarm message valid.
Use number 6450. 0: F mode

1: R mode

(Reference) #6450 corresponds to the high-order byte of file register R2924.
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10.2 Operator Message Display

When a condition to inform the operator of a message occurs, an operator message can be
displayed independently of an alarm message.

A maximum of 60 characters can be displayed for the operator message on the alarm diagnosis
screen. One operator message can be displayed at a time.

10.2.1 Interface
An operator message is displayed by setting the number of the operator message table to be
displayed in file register R162. It is cleared by setting R162 to 0. Thus, number 0 of the operator

message table cannot be displayed.

Display example of 9-inch CRT setting and

display unit
Message processing module
< NC ALARM> DIAGN 1
n | R162 ——— M01 OPERATICN ALARM 0102
<STOP CODE >
Message table < ALARM MESSAGE >
O | AAA - - - A
1 |88B---8B < OPERATOR MESSAGE >
2]1CC---¢C
: [INNN ------------------ ]
n| NNN - - - [ L =-=-eeeeeee - M] dn
n+1 | ABC - - - Z ~ — —
n+2 |A12---8 AN
——
JR(ARN]) servo| SPINDLE | PLCIF | MENU Class number

Maximum of 60 characters L4 L i

Maximum of 30 characters /
(Note 1)

Contents of specified data register
{Data register DO cannot be used.)

As with alarm messages, the contents of the data register specified for the class number display in
operator message preparation are also displayed.

(Note 1) The class number display is updated when the contents of file register R162 change. It is
not updated if only the contents of the specified data register (Dn) change.
To change the class number display only, the contents of R162 must be cleared to 0. If
the contents of the specified data register are 0, no class numbers are displayed.
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10.2.2 Operator Message Preparation
Create messages by using PLC development software.
On M-FAS, set the length of a message and the number of messages to be prepared, then prepare
message data.
The maximum length of an operator message is 60 characters (even numbers). A maximum of 256
operator messages can be prepared. However, the number of operator messages may be limited
depending on the available memory capacity. For details, refer to the PLC Development Manual
(Personal Computer Section).

10.2.3 Operator Message Display Validity Parameter
The parameter is set on the machine manufacturer parameter bit selection screen.

7 6 5 4 3 2 1 0

#(6450) Data (0 0 O O O 0 0)

Use number 6450. Operator message display valid.

(Reference) #6450 corresponds to the high-order byte of file register R2924.
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10.3 PLC Switches

Similar function to machine operation switches can be provided by using the controller CRT setting
and display unit. The number of switch points is 32. The switch names can be given as desired.

10.3.1 Explanation of CRT Screen

The CRT screen is explained below.

PARAMETER SCREEN PLC SWITCH (MENU) |

Corresponding to X140, E80
Corresponding to Y160 Switch mark
/

[((PLC-sWITCH] PARAM 6. 1/2]
1
1 AUTO 9
RESTART
BLOCK 0 AUTO
2@ DELETE 0e POWER OFF
3 @ MANUAL ne
ABS .
4 OPTIONAV 12 ¢
STOPL/ /) .
HIP CNVR
5@ 1B e MANL
6 @ 14 @ CHIPCNVR
AUTO
19 oA 15 c;/ Corresponding to X14F, E95
8@ 16 ; Corresponding to Y16F
3( ) 7777777/,
L PLC-SW/] COM-VAR LOC-VAR MENU )
. Setting part switch on, off Is indicated. For the switch name, a string of up to 14
For example, when 1 s set and alphanumeric and kana characters (Kanji

requires 2-character space) can be displayed.
Is pressed, #1 switch is turned on. q pace) playe

When the same operation is again performed,
the switch is turned off.

However, on/off control of certain switches -
may trigger other switches to turn on or off
(depending on the user PLC E80 to E111
operations).

Switch on state display part: ﬂ]
Switch off state display : @
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10.3.2 Explanation of Operation

To turn on or off a switch, set the number of the switch to be turned on or off in the parentheses of

setting part # () and press the key.

Depending on the state of the switch, its input device X is turned on (off) and accordingly the switch
mark indicates the on (off) state.

When the optional stop is to be (PLC—SWITCH]
turned on:
#
AUTO
1 QD RESTART 9@
Setd4in# ( ). BLOCK 0 AUTO
2G) DELETE 10 @ poweR OFF
= MANUAL
Qi g
OPTIONAL
a® STOP///// 12Q
HANDLE IT CHIP CNVR
Press the (e key. 5@ 13Q AN
PROGRAM CHIP CNVR
6 @ ReSTART 14Q AUTO

The switch can be turned off (on) the same way.

Special relay E can reverse the switch on/off states. When special relay E is activated, the on/off
state of the corresponding switch and device X is reversed.

To display the switch validity state, etc., the switch name can be highlighted. To do this, turn on or
off output device Y corresponding to the switch name.

The corresponding table of the switch numbers, input device X, output device Y, and special relay E
is listed below:

Corresponding

) . Corresponding
Switch device Switch device
No. No.

X Y E E Y E
#1 X140 |Y160 | E80 #17 | X150 |Y170 | E96
#2 X141 |Y161 | E81 #18 | X151 |Y171 | E97
#3 X142 |Y162 | E82 #19 | X152 |Y172 | E98
#4 X143 |Y163 | E83 #20 | X153 |Y173 | E99
#5 (X144 |Y164 | E84 #21 | X154 |Y174 |E100
#6 |[X145 | Y165 | E85 #22 | X155 |Y175 [E101
#7 |X146 |Y166 | E86 #23 | X156 |Y176 |E102
#8 X147 |Y167 | E87 #24 | X157 |Y177 |E103
#9 |[X148 |Y168 | E88 #25 | X158 |Y178 |E104
#10 (X149 |Y169 | E89 #26 | X159 |Y179 [E105
#11 [ X14A |Y16A | E9O #27 | X15A |Y17A |E106
#12 | X14B |Y16B | EO1 #28 | X15B |Y17B |E107
#13 [ X14C |Y16C | E92 #29 | X15C |Y17C |E108
#14 |X14D |Y16D | E93 #30 | X15D |Y17D |E109
#15 [ X14E |Y16E | E94 #31 | X15E |Y17E |E110
#16 |X14F |Y16F | E95 #32 | X15F |Y17F [E111

(Note 1) Input device X also holds the state if power is
turned off.
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O The table below shows the message displayed during operation on the PLC switch screen.

No. | Message Explanation Remedy

SETTING A number outside the allowable Specify a valid number within the

EO1 ERROR settlr?g range from 1 to 32 is range.
specified in#( ).
10.3.3 Signal Processing
( [PLC-SWITCH] PARAMG. 1/2)
4 The characters are highlighted.
AUTO &
1 @ RESTART 99
/""TQ BLOCK 10 @ AUTO
DELETE POWER OFF _
3 @ MANUAL ABS ne
/ g
4 & OPTIONAL 129
— TOPr CHIP CNVR
5 13 @ manc
6@ 14 @ CcHIP.CNVR
AUTO
7 @ MACRO INTERRUPT 15 ¢
8 @ 16 @
QN D]
pLC-sW ‘COM-VAR LOC-VAR  MENU
Input Qutput
P X140 Y160 e
| Ve —
> x40 1 +— | < > Y160 | 1
X141 Y161
- | Ve
Xid1| 0 +— | < D> YieL| o
X142 Y162
| 7
— 2| 1 | > +— | —< D> ue2| 1
X143 X9 Y163
X143| 0 — —3+=<< >4 Y163| 0
X8
=~ = o——l lr——- Y164 0

External switch Condition for validity

When setting is done on the PLC switch screen, the input device X corresponding to the
specified switch number is turned on or off to switch over the switch state.

When special relay E is turned on from the user PLC, its corresponding input device X and the
switch state are reversed. Special relay E is reset immediately after the CNC reverses the input
device X and the switch state. It is turned on by one pulse (scan) only also in the user PLC. In
either case, when output device Y is set to on based on the input device X state, the
corresponding switch name is highlighted.
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The following shows an example of operation of special relay E from the user PLC.

(1) Two-point switch

(Example) When two opposite switches, chip conveyer manual and chip conveyer automatic,
are provided;

Y16
| Xl;iE X'I:F P E
II Al o~

i

X14E

X14E X14F M2
{

X14E X14F M1 P E94
4
ll I% ™~ >‘
—{ &1 I M
X14F YI16F
I <
| “ >-0

>

XME X4
A3 {ReT DM
—{ kT iMz By
Switch 15 on Switch 16 on Switch 15 on
Q ais l (J——_
X14E ——! c 1 » .
© o119/ 1|® H\O)]
{ 1 - t
X14F + 2 ! ! :
{
I ! @/ (@
1
Y16E : » H
l : ; 1(8 ‘- :
| PN V
' W '
1
YI6F - t \ | 4
! IR IR
| ' 1 { :
| (
o N il . LN
( 1 A HE RN
(
| { | {
| | V—— N
1
M2 t 3 4 ! \IL H
| { N : {
l | { { :
| R
E94 t 2% ' h Y 4 ;
: '.'_—2" 1 scan width \: .
I : : 1
i o) 1
E95 1 1 ; 1 — .
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Chip conveyer manual

X14E reversing signal

Chip conveyer automatic

X14F reversing signal

When switch 15 (X14E) is on and
switch 16 (X14F) is off, Y16E and
M1 turn on. [Initial state]

2) When switch 16 (X14F) turns on
while being in state 1), Y16E turns
off, E94 turns on, and M1 turns off.
3) Turning E94 on reverses X14E (to
off).

When X14E is off and X14F is on,
E94 turns off and Y16F and M2
turn on.

4)

5) When switch 15 (X14E) turns on
while being in state 4), Y16F turns
off, E95 turns on, and M2 turns off.
6) Turning E95 on reverses X14F (to
off).

7) When X14F is off and X14E is on,
E95 turns off and Y16E and M1

turn on again.
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(2) Three-point switch

(Example) When three opposite switches 17, 18, and 19 are provided,;

—t———

X150 X151 X152
T 4 <
A=t -

X150 X151 X152 M3

1 [Jd 1} <
1 u ~
X150 X151 X152 | |
RST,

X150 X151 X152
L1 <

Al

X150 X151 X152

X150 X151 X152

X150 X151 X152
i

{

X150 X151 X152
X150 X151 X152

X150 X151 X152
[ ) | 4

a A

- 245 -

When E96 turns on, X150 turns off.

When E97 turns on, X151 turns off.

When E98 turns on, X152 turns off.
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(3) External switch and PLC switch
(Example 1)

X14 X143
1 W

Y
a1 Al

X14 X143

it

X14 X143 M8

i

X4 X143 M9
T e
M6 E83
: —< e
M7
X143 P Y163
,_.“ <

Under sequence control in the above example, the switch marks on the PLC switch screen can

be operated from both external and PLC switches.

When an external optional stop switch (X14) is provided;

(Example 2) When an external switch (XC) that inhibits a PLC switch handle interrupt is

provided;
X144 lx’g _ Yied
XI44 XC --------------------
{5 T Mi0.
MI'O E84

Under sequence control in the above example, when the external switch (XC) is on, the PLC

switch for a handle interrupt cannot be turned on.
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10.3.4 Switch Name Preparation
Prepare PLC switch names by using PLC development software.

Alphanumeric, kana, katakana, and Kaniji characters can be used for the switch name. For details,
refer to the PLC Development Manual (Personal Computer Section).
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10.4 Key Operation by User PLC
(This cannot be used with the MELDASMAGIC 64 Series.)

The same operation as if the operator performed key operation can be performed by operating key
data by user PLC.

10.4.1 Key Data Flow

o0 ogaooa

O] -
= wo]— @
For monitor User PLC
©)
Valid key data processing ¢ @ _ R112

{Controller)

1) Key data is set in file registers R16 and R112 at the top of the user PLC main.

2) The user PLC refers to the key data and performs necessary processing.

3) The user PLC sets the key data matching the operation board being used in R112.

4) After user PLC main processing is performed, controller performs valid key data processing

according to the R16 and R112 contents.

10.4.2 Key Operations That Can Be Performed

1) When a key is pressed, it is ignored.
- The R16 contents are judged and NULL (O0H) code is set in R112.
2) When R16 is NULL, that is, key operation is not performed, user PLC performs key operation

conforming to the operator.
- Key data matching the target operation is set in R112.
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10.4.3 Key Data Processing Timing

Key data is processed at the timing shown below.
Set data in R112 only when it is necessary. Normal key operation by the operator is made

impossible.

! t< 100ms or longer (100~300ms is adequate.)

R112 I l
| L NULL -

NULL T f
(00H) (00H)

* ¥ no data Is set for R112, R112 Is returned
to NULL (OOH).

Target key data is set.

ACT signal
IF—! } E.’Mﬁ@fi.’fﬁﬁ@fﬁfif?ﬁfi?]+

ACT signal Is turned on only for 100~300ms.

Example)
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10.4.4 Layout of Keys on Communication Terminal

There are two types of layouts for the keys on the communication terminal used with this controller
as shown below.
The layouts of the alphabetic keys differ.

(1) Key layout for communication terminal CT100
(This also applies to the separated type FCUA-CR10+KB10)

Alphabetic character,
READY LED numerical character,

Setting keys Function selection keys and symbol keys

o

(e} o o|o

O —— READY *
(|Gl Gl
CRT/EL display @
(o)
(e JC2J - (1))
= (en ea/en/en
(0L

A MITSUBISHI

o
zo
om n"@@@e
o

.@@@@ﬁ
Y

[— m
o
@,

(<o)
®8
z

SHFT |

O ()K RESET NPUT

L [ [ [ ] T[]

Menu keys

o
b3
=
o

il

o

Reset key Cursor keys
Data correction keys Shift key

Page keys :
Input key (calculation)

(2) Key layout for communication terminal CT120

QO

(e} o o|o

O —— READY
MONF ToOoL EDIT DIAGN
TOR PARAM, MDI INOUT
. N
or il ] o
(D )
u v

A MITSUBISHI

B@.@
(TICSICI )@
@.

SHIFT

CALC

ﬁl@®@@ﬂ

(Note 1) When inputting an alphabet or symbol on the lower right of the alphabet or symbol
keys, press m and then press the corresponding key.

(Example) When are pressed, "A" will be input.
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10.4.5 List of Key Codes

(1) For communication terminal CT100, KB10 (M series)

Key symbol ((|:-|(:5(;(e) Key symbol ((|:-|(:5(;(e) Key symbol ((|:-|(:5(;(e) Key symbol ((;c;(e)

MONITOR 80 t %) |oers —(+) 2D(2B) 0 (A) 4F(41)

TOOL/PARAM | 81 (Y | oaEn) () 2E(2C) N (B) 4E(42)

EDIT/MDI 83 (™ |osFs) | EOB(]) |3B(5D) G (C) 47 (43)

DIAGN INJOUT| 85 - 09(F6) = (#) 3D(23) X (U) 58(55)

SFG 86 DﬁkgE 7F(8C) /() 2F(2A) Y (V) 59(56)

FO 87 C.B.(CAN) | 8E(18) Z(W) 5A(57)

SHIFT 88 0 (SP) 30(20) F (E) 46(45)

INPUT(CALC) | OD(F4) 1 31 D (L) 44(4C)

2 32 H(!) 48(21)

3 33 P(I) 50 (49)

Previous page | 90 V\’('Qﬂ%"tl'j‘fy 89(F9) 4 34 Q) 51(4A)

Next page 9A A‘(’g‘}\é\ﬂ’)‘d 8A(8B) 5 35 R (K) 52(4B)

Menu 1 91 6 36 M(() 4D(28)

Menu 2 92 7 37 S()) 53(29)

Menu 3 93 8 38 T([) 54(5B)
Menu 4 94 9 (%) 39(24)

Menu 5 95

* The key signals and codes shown in parentheses are the shift IN side key signals.

Shift is canceled by pressing another key after pressing the shift key, or by pressing the shift key
again.

Example 1) +—— Key pressed

88 42 30 *—— Code generated

Example 2) [S"”FT] [S""FT] <+«—— Key pressed

88 88 30 <*—— Code generated
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(2) For communication terminal CT120 (L series)

Key symbol ((|:-|(:5(;(e) Key symbol ((|:-|(:5(;(e) Key symbol ((|:-|(:5(;(e) Key symbol ((;c;(e)

MONITOR | 80 t (%) | osre — (%) 2D(2B) 0 (A) 4F(41)

TOOL/PARAM | 81 YY) | oarn () 2E(2C) N (B) 4E(42)

EDIT/MDI 83 <Y 08 (F5)| EOB(]) |3B(5D) G (C) 47 (43)

DIAGN INJOUT| 85 > | ooFe) _ 3D(23) X (U) 58(59)

SFG 86 DﬁkgE 7F(8C) /() 2F(2A) Z (H) 5A(48)

Fo 87 | CB.(CAN) | 8E(18) F (E) 46(45)

SHIFT 88 0 (SP) 30(20) U (v) 55(56)

INPUT(CALC) | OD(F4) 1 31 W (P) 57(50)

2 32 M (Q) 4D(51)

3 33 | (J) 49 (47)

Previous page | 90 V\’('I,‘ﬂ%"tl';fy 89(F9) 4 34 K (L) 4B(4C)

Next page 9A A‘(’g‘%\é\ﬂ’)‘d 8A(8B) 5 35 s(1) 53(21)

Menu 1 91 6 36 R(() 52(28)

Menu 2 92 7 37 D()) 44(29)

Menu 3 93 8 38 T(0) 54(5B)
Menu 4 94 9(%) 39(24)

Menu 5 95

* The key signals and codes shown in parentheses are the shift IN side key signals.

Shift is canceled by pressing another key after pressing the shift key, or by pressing the shift key

again.

Example 1)

88

Example 2)

(stFT)

88

42 30
(stFT)
88 30
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10.5 Load Meter Display

The load meter can be displayed by setting a value in the designated file register (R) with the ladder
program. The spindle load, Z axis load, etc. characters and scale are created with comments in the

PLC development software message function.

Interface

10.5.1

—
3
L
1

the 11th character from the left.

L_. Display length {number of characters)

is specified in R155.
_ R154 value is displayed

’ Load meter 2

|

- (binary 0~32767).

€ €
o o
& T < T
o 038 o @ 3
[} 23 @ 8
T % § %%
Sv 5. 5o Sg
o] ) ko] o
< p=3 < £ 2
68 ©&8 ©§ OC4d
o - o -
0BS28E 08228E
cC, o=, 92€c€ o ,2
=+ST+= =48 = + N
- [ o © ©
PRENRPE528F2s
r——rr I
Y S IrTar—m T rr
m...m...h AL NN ) U .I..“J”.Z._ eeed
¥y Vi H )t [ '
oot bl e e e e
1y ] 1 '
| D U S P - et foens
i st e
T-q.._ e pe-TH Lo rn.c_ “l--.__ [
o d ".l:.m | T [ | —_
ECIE N beeab i ]
] [ | X 1!
et o Lt Vi
e o ot 1] S S -
. 20t
1 1
Yllu._ _—ln0¢|“ “||l mlh .
EREREE — !
—q _r--..“ [ — _rl
S IR (11 G L
t I X
g boodbodbo- -
2] o= by L e A
B H [R] 1 —ln pt o
g bmibibi e 2
I LS. m.. i o e g B
i :
\ L o
[ o s o 1 ] p
- e Leemmg e ] L. =
& 103500 B c
o — Tﬂv!. L= 23 e o
o S ! Ty | i =
g | BT - %
Leee —.c.-." [ oo o
b ! ! ] o
anl-g_ 1 .».-l..‘“ o ooe Lol
SO S & W {1 | - [
et B i) i [aa b4
.— 1) ' '
ll—\|u|-_ ..I-l.“ “chl t _:Il L
. .“ [y e w.
IR} e H ] o
=+ poemed femo M [ o
] [ ' ]
e e ot ey —- H
I .. d
D r (K] 1t ..ﬂ v E “.
RSN e = S s )
S S} R —
1] O
il TWW..T....L“ foeed T/.-"
(3] 1 H ] 1
s gyt nlwhanty b
rlle - —t-r 4 .
—4r 92 i kedl
w g .ﬂ ~ " O._ oo !
q.'lt...w E." o “I..n.. _.. =4 --:-.._ -oedd
(b Rl =Bl otk Fot R EAOR Y ab] el
[ N._ e e kL] == -
H Mr Q. ' I .m H 1
=i u 1o e N T 1
LT diold HAS 8 I |

Load meter 1

L Display length (number of characters)
is specified in R153 (0~30).

. R152 value is displayed (blnary 0~ 32767).

|3]z2]1]o] Bt

4

a8

I

BlaJols[7

]

l

R153, R155 contents [ F[E D

Length of entire bar graph

Load meter display processing valid.
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10. PLC Help Function

O File register (R) for load meter display

For $1 | For $2
Numerical display R152 R352

Load meter 1
Bar graph display R153 | R353
Numerical display R154 R354

Load meter 2
Bar graph display R155 | R355

(Note 1) Use $1 for models not having a system.

Display example of 9-inch CRT setting and display unit

(Note: This screen consists of 80 characters wide x 18 lines long.)

[COORDINATE] 012345678 N12345-12
<sus>( 5678 N 45-12

GO0 X-345.678 Y345.678;

T1234;

N100 S5000 M3;

N200 GO0 Z-100.;

N300 GO1 X100.;

N400 Y100.;

N500 602 X200. R200.;

SPINDLE

MONITOR 2

Loao 0 50 100
100%

WORK COUNT 1200/3000

POSI V/cooaol COMMAND| SEARCH MENU
////}///’/

Display on coordinate screen of position display
second menu.
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10.6 External Machine Coordinate System Compensation

External machine coordinate system compensation is executed by setting compensation data
(absolute amount) in the PLC file register (R) for each axis.

Thus, the compensation timing is when PLC rewrites file register (R) compensation data. Necessary
condition, timing, etc., are set by user PLC.

The interface between user PLC and CNC is shown below.

File Contents File

h h Contents
register register

R560 $1 Com_pensgtion data for R568 $2 Compensgtion data for
the first axis the first axis

R561 $1 Compensatioq data for R569 $2 Compensatioq data for
the second axis the second axis

R562 $1 Comp.ensat.ion data for R570
the third axis

$1 Compensation data for
R563 the fourth axis Re71

R564 — R572 —
R565 — R573 —
R566 — R574 —
R567 — R575 —

(Note 1) Use $1 for models not having a system.

Data in file registers R560~R575 is not backed up. If it must be backed up, use back-up file
registers (R1900~R2799).

(Note 1) The maximum delay to compensation is (one user PLC scan + 15ms). However,
smoothing time constant and servo follow delay are not contained.
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10.7 User PLC Version Display

The user PLC version can be displayed together with the controller software version on the
DIAGN/IN/OUT — menu changeover — configuration (menu) screen of the setting and display
unit (communication terminal).

PLCu BND- O O O W o o0 o - QO A [ A:Use an alphabetic character.
L QO: Use a numeral.

Version code (Initlal version is AD)
[]: A to Z when major revisions are made
(Do not use | or O)
O : 0 to @ when minor revisions are made
A : Update A to Z when auxiliary
revisions are made
(Do not use | or O)

L— Use 3 digits for the system. (Random)

— Use 3 digits for the system. (Random})

(Note) The user PLC must be controlled by the user.

10.7.1 Interface
Data corresponding to the characters to be displayed on the corresponding file register (R) is set.

(1) To display a 2-digit version code

BND- 4 1 _2|__W__lé 4 5 - A 0
l— R196 coooeeen (41 30)
R197 -eeeeee (34 35)
R198 -eeeeee (32 33)
R1899 .eoeemer (34 31)
—— -
l— Interface L ASCIl code
Program example)
ACT e
| | (DMOV | Hssmao i R1961H

Always turn ON at first scan of user PLC.
(This can be turned on constantly.)
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(2) To display a 3-digit version code

BND- 4_1 2

W 3 4 5 - A 0

— IOA

R1

— R 1

R1

Program example)

s

R1

Always turn ON at first scan of user PLC.
(This can be turned on constantly.)

[Set "C* (43) with an ASCII code
in the high-order side and *FF”
in the low-order side]

......

[Set "A0* with an ASCII code]

[Set 345 with a binary]

[Set 412 with a binary]

ACT

] ¢

11

....................................

...................................

P T

....................................
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11. PLC Axis Control
11.1 Outline

This function allows an independent axis to be controlled with commands from the PLC, separately
from the NC control axis.

11.2 Specifications

11.2.1 Basic Specifications

Item Details
No. of control axes Max. 2 axes
Simultaneous control | The PLC control axis is controlled independently of the NC control axis.
axes Simultaneous start of multiple PLC axes is possible.
Command unit Min. command unit 0.001mm (0.0001 inch)

0.0001mm (0.00001 inch)
(Same command unit as the NC control axis.)

Feedrate (Min. command unit 0.001mm)
Rapid traverse 0 to 240000 mm/min. (0 to 24000 inch/min.)
Cutting feed 0 to 240000 mm/min. (0 to 24000 inch/min.)
(Min. command unit 0.0001mm)
Rapid traverse 0 to 24000 mm/min. (0 to 2400 inch/min.)
Cutting feed 0 to 24000 mm/min. (0 to 2400 inch/min.)

Movement commands | Incremental value commands from the current position.
Absolute value commands of the machine coordinate system.
0~+99999999 (0.001mm/0.0001inch)

Operation modes Rapid traverse, cutting feed Li L .
Jog feed (+), () } inear acceleration/linear deceleration
Reference point return feed (+), (-)
Handle feed

Acceleration/ Rapid traverse, Jog feed

deceleration Reference point return feed

Cutting Exponential function acceleration/
utting feed } exponential function deceleration
Handle feed } Step

Backlash . Provided

compensation

Stroke end Not provided

Soft limit Provided

Rotation axis Provided

commands Absolute value commands - - - -+ Rotation amount within one rotation.

(Rotates the remainder divided by 360°.)

Incremental commands -« Rotates the commanded rotation amount.

Inch/mm changeover | Not provided
Command to match the feedback unit.

Position detector Encoder (absolute position detection also possible)
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11.2.2 Other Restrictions

(1) There is no mirror image, external deceleration or machine lock function.

(2) Rapid feed override, cutting override and dry run control are not possible.

(3) Automatic operation start, automatic operation stop, reset and interlock NC controls are invalid for
PLC control axes.

The same control can be realized using an interface dedicated for PLC control axes.

(4) There is no dedicated emergency switch. The emergency stop is valid in the same manner as the
NC control axis.
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11.3 PLC Interface

The interface between the PLC and NC is carried out by setting the control information data in the
R-register ™™° " with the PLC, and calling the DDBS function.

11.3.1 DDBS Function Command

‘ ACT *Note 1
‘ | DDBS Rn

When ACT is set to 1, the PLC axis control process is carried out with the control information data
contents. Thus, ACT should be set to 1 during PLC axis control.
Setting ACT to 0 causes a reset status.

(Note 1) The following R-registers can be used.
R500 to R549 (No battery backup)
R1900 to R2799 (Battery backup)
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11.3.2 Control Information Data

Set the control information data in the R-register before calling the DDBS function command. The
following is a list of control information data.

R,+0 — 2bytes — Command } PLC — CNC
1+~ 2bytes — Status
CNC — PLC
2 — 2bytes — Alarm details
3
31— 2bytes — Control signal
4 — 2bytes — Axis designation
51— 2bytes — Operation mode
6 _| P PLC — CNC
. — 4 bytes — Feedrate
8 —
9 — 4 bytes — Movement data
N ] !
10 —
1 4 bytes — Machine position
B il } CNC — PLC
12 | —
13 4 bytes — Remaining distance
B ] J

A max. of 2 axes can be controlled by the PLC. Each axis should have its own control information
data.

Rn1+0

1st axis 2nd axis
control control

information information
data data
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11.3.3 Control Information Data Details
11.3.3.1 Commands
Commands consist of main commands and sub-commands.

F 87 0
R, + 0 | Sub-commands | Main commands

Main commands: The types of DBBS main commands are as follows.
1: Search
2: PLC axis control

Sub-commands: The PLC axis control sub-command is as follows.
0: Movement data output and control signal output

(Note 1) "Input" and "output" are the input/output looking from the PLC side.
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11.3.3.2 Status

The status is set by the NC to indicate the execution status of this function command and the status of
the axis being controlled.

FEDCBA9876543210

Rt LD
bit 0: busy Command processing bit 8 : oper Option error

1: den Axis movement completed 9:

2: move Axis moving A:

3: SA Servo ready B:

4: svon Servo ON C:

5. ZP Reference point reached D:

6: E: ALM2 Axis in control alarm

7: WAIT Axis movement wait F: ALM1 Control information data

designation alarm

bit 0: busy Command processing
This turns ON when the command is being processed.
The next command is not received while this bit is ON. The next command to be issued is
received while this bit is OFF.

bit 1: den Axis movement completed
This bit turns ON when the initialization and commanded movement are completed. This bit
stays OFF during movement, even when an interlock is applied. This bit turns ON at reset or
servo OFF, or when ACT = 0.

bit 2: move Axis moving
This bit turns ON when the machine is moving, and turns OFF when the machine is stopped.

bit 3: SA Servo ready
This bit turns ON when the servo is ready. It turns OFF during emergency stops and servo
alarms.

bit 4: svon Servo ON
This bit turns OFF when a servo OFF signal is output. It also turns OFF during emergency stops
and servo alarms.
Machine movement is possible when this signal is ON.

bit5: ZP Reference point reached
This bit turns ON when the reference point is reached after completion of a reference point
return.
It turns OFF when the machine moves.

bit7: WAIT Axis movement wait
This bit turns ON in the buffering mode when the axis movement of the previous block has been
completed, and the machine is in a WAIT 5 status. It turns OFF when the previous block
movement is completed and the movement of the next block begins.
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bit 8: oper Option error
This bit turns ON when an attempt is made to execute PLC axis control when there is no PLC

axis control option.

bit E: ALM2 Axis in control alarm
This bit turns ON when an alarm occurs (such as a servo alarm) during execution of axis control.
Axis control cannot be executed while this bit is ON.
After the cause of the alarm has been removed, turn the bit OFF by outputting a reset signal,
setting ACT to 0, or turning the power OFF then ON again.

(Note) When alarms occur during axis control, the same alarms appear in the CRT screen as
for NC control axes. Set the PLC 1st axis to "1", and the PLC 2nd axis to "2".

Example: When a servo alarm occurs for the PLC 1st axis

S03 Servo alarm 52 _}_
PLC axis

bit F: ALM:1 Control information data designation alarm
This bit turns ON when the designated details of the control information data are illegal. Thus,
the PLC axis control process is not executed. Turn the bit OFF by correcting the data, outputting
a reset signal, or setting ACT to 0.
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Timing chart

(1) For rapid traverse and cutting feed mode

ACT J

Start |_| |_|

busy |

den { / l/ /lli
move |—

/
N f L |
Speed ;/ ;

(2) For jog feed mode

ACT J
Start

busy [

move ; |

Speed

(Note) The axis moves by jog feed only during start ON.
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(3) For reference point return feed mode

(3-1) Dog-type reference point return

ACT —

Start Q

busy

den — {/; 1

move —————] L TN
zpP f | I

S

(Note 1) The axis moves by reference point return feed only during start ON. Turn the start OFF
after confirming that the reference point has been reached.

(Note 2) The first reference point return after the power is turned ON is always dog-type. All returns
after that are high-speed reference point returns.

(3-2) High-speed reference point return

act |
Start P [1

Speed

(G1 mode)

()
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(4) For handle feed mode

ACT J
Start Q |

f
pusy |

den

move

Handle

Speed |

(Note) Handle feed is possible only during start ON.
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11. PLC Axis Control
(5) When the interlock signal is ON (= 1)
AcT |
Start [ ]
Interlock { l l
busy J ".‘ ". |
den \
|
move
Speed

(6) When the reset signal is ON (= 1)
acT —|

Start l_l

Reset

{ \
é L\
busy
den
]

move

-

Speed
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(7) When the servo OFF signal is ON (= 1)

ACT 1
Start |_|
Servo OFF { l‘ l.
busy
den
]
move |
svon f
Speed

(8) When the ACT signal is OFF (= 0)

ACT | |
Start [] (

Speed
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11.3.3.3 Alarm No.

The alarm Nos. of status ALM1 and ALM2 are set.

F

87 0

| ALM1 Alarm No. | ALM2 Alarm No.

The details of each alarm No. are shown below.

(1) ALM1 (Control information data designation alarm)

Alarm No. Details
01 Control signal illegal
(A signal other than a registered control signal has been commanded.)
02 Axis No. illegal
03 Operation mode illegal (0 to 6)
04 Movement data range exceeded -99999999 to +99999999
05
06
10 Zero point return not complete
(absolute value command not possible)
11
12

(2) ALM2 (Axis in control alarm)

Alarm No. Details
0 Servo alarm (Alarm No. is displayed in the PLC axis monitor screen.
Refer to the Drive Unit Maintenance Manual for details.)
1 Z-phase not passed
2 Soft limit (+)
3 Soft limit (-)
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11.3.3.4 Control Signals (PLC axis control information data)

Control signals such as start, interlock, reset, axis removal and axis removal 2 are designated for the
PLC axis.

bit O:

bit 1:

bit 2:

bit 3:

FEDCBA9876543210
Ro+3 || LTI

bit 0: Start bit 8 : Absolute value command
1: Interlock
2: Reset
3: Servo OFF
4: Axis removal
5: Axis removal 2
6:
7:

TmMmoow>»©

Start

Starting begins at the at the rising edge (OFF -> ON) of the start signal, based on the control
information data.

The axis does not move during interlock, servo OFF, axis removal and axis removal 2.
Movement starts after interlock, servo OFF, axis removal and axis removal 2 are canceled.
Start is invalid during resetting.

Interlock
The moving PLC axis executes a deceleration stop when the interlock signal turns ON. The
stopped PLC axis will resume movement when the interlock signal turns OFF (is canceled).

Reset

The PLC axis is reset when the reset signal turns ON. Moving PLC axes will execute a
deceleration stop. Commands and controls are invalid during resetting.

If the reset signal turns ON during an alarm occurrence, the alarm will be cleared.

Servo OFF

The PLC axis will execute a deceleration stop and its servo will turn OFF when the servo OFF
signal turns ON. Whether the PLC axis movement is compensated during servo OFF can be
selected in the basic specification parameter "#1064 svof".

A servo ON status will result when the power is turned ON.

bit4: Axis removal

The axis will execute a deceleration stop, and a servo OFF status will result, when the axis
removal signal turns ON. A servo ON status will result and the stopped PLC axis will resume
movement when the axis removal signal turns OFF (is canceled).

Axis removal is validated when either this signal or machining parameter and axis parameter
"#8201 Axis Removal" is validated.

The zero point return will become incomplete when the axis is removed. Therefore, a dog-type
reference point return must be completed again when starting with an absolute value command.
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bit 5: Axis removal 2
The axis will execute a deceleration stop, and a servo OFF/ready OFF status will result, when
the axis removal 2 signal turns ON. A servo ON/ready ON status will result for the stopped PLC
axis when the axis removal 2 signal turns OFF (is canceled).
A restart must be executed to start the movement again.
Position control cannot be carried out while the axis removal 2 signal is ON. However, position
detection is possible so the position will not be lost.

bit 8: Absolute value command
Turn this bit ON when the movement data is commanded in absolute values.
When this bit is OFF, the commands will be processed as incremental value commands.
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11.3.3.5 Axis Designation

The axis No. of the PLC axis is designated.

R, +4 Axis designation

0: 1st axis
1: 2nd axis

11.3.3.6 Operation Mode

The operation mode for the PLC axis is designated.

R.+5 Operatién mode |

: Rapid traverse (G0)

: Cutting feed (G1)

- Jog feed (+)

- Jog feed (-)

: Reference point return (+)
: Reference point return (-)
: Handle feed

OO, WN =20

The axis movement will not be affected by changing the operation mode, even while the axis is
moving. The new operation mode is validated at the next start.
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11.3.3.7 Feedrate

When the operation mode is cutting feed or jog feed (Rn + 5 = 1 to 3), the PLC axis feedrate is
designated with a binary code.

R, +6
7

Feedrate

Designation value
1 to 240000 mm/min. (0.1 inch/min.)

(Note 1) The feedrate designated in the parameters is used for the rapid traverse mode and
reference point return mode.

(Note 2) The feedrate can be changed during axis movement. In that case, change using a direct
feedrate data (Rn + 6, 7) is possible.

11.3.3.8 Movement Data

When the operation mode is rapid traverse or cutting feed, the movement data is designated with a
binary code.

R,+8
9

Movement data

Designation value
0 to £99999999 (0.001mm/0.0001inch)

(Note 1) The movement data is classified as follows by the absolute value command flag (bit 8) of
the command signal.
Absolute value command flag = 0: Incremental value from the current position
Absolute value command flag = 1: Absolute value of the machine coordinate system
(Note 2) If the movement amount is changed during axis movement, the new movement amount will
be validated at the next start.
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11.3.3.9 Machine Position

The machine position output to the machine system is expressed. The machine position becomes the
rfp (reference point) when the reference point is reached.

R, + 10

11 Machine position (input unit)

11.3.3.10 Remaining Distance

The remaining distance of the movement data output to the machine system is expressed.

Rn+12

13 Remaining distance (input unit)
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11.3.4 Reference Point Return near Point Detection

Set the near point dog signal of the PLC axis reference point return for the following devices in the
PLC.

Device No. Signal name

Y2EO *PCD1 PLC axis Referen_ce point return
near point detection 1

Y2E1 *PCD2 PLC axis Referen_ce point return
near point detection 2

Y2E2
Y2E3
Y2E4
Y2ES
Y2E6
Y2E7

(Note) The responsiveness when the dog signal is set in PLC middle-speed processing is worse
than when set in PLC high-speed processing.
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11.3.5 Handle Feed Axis Selection

The axis is designated for the following devices when handle feed is carried out with a PLC axis.

Device No. Signal name
Y2EOQ
Y2E1
Y2E2
Y2E3
Y2E4 HS1P |1st handle PLC axis valid
Y2ES5 HS2P |2nd handle PLC axis valid
Y2E6
Y2E7

When Y2E4 and Y2E5 are ON, each handle is PLC axis dedicated and not valid for NC
axes.
Y248 to Y24F and Y250 to Y257 are used for the axis selection of each handle.

(Note) 1. The handle feed magnification is also used for NC control axes.

=277 -



12. Appendix

12. Appendix

12.1 Example of Faulty Circuit

Wrong configurations of circuits are shown below. Correct the circuitry, if any.

Faulty circuit producing errors — Correct circuit
(1) Circuit containing OR
— - I < >
+—| < >t ——
(2) Rounding circuit
><|1 Y10
1 I ? <
X2 X3 |
- |____.| |_____i<|‘_1__l~\ Necessity
X1 X2 Y11
|| >
X3 X4
|1 I
I 11
Whether or not the Y10 condition includes X3, X4
and X2 is unknown.
(3) Modification of loopback circuit
|1 |F—o — —1 1 -0
0 >—I— > | -1
i 0>— | >
1 >—
(4) Presence of a contact before RET, FEND,
or MCR circuit
| [ __RET_ % [RET
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