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Introduction

These specifications are the programming manual used when creating the sequence
program for the EZMotion-NC E60/E68 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.

Details described in this manual
/\ CAUTION

/\ For items described in "Restrictions" or "Usable State", the instruction manual
issued by the machine maker takes precedence over this manual.

/\ Items not described in this manual must be interpreted as "not possible”.

A This manual is written on the assumption that all option functions are added.
Refer to the specifications issued by the machine maker before starting use.

/\ Refer to the Instruction Manual issued by each machine maker for details in each
machine tool.

A Some screens and functions may differ or may not be usable depending on the
NC version.

General precautions
(1) This Instruction Manual does not explain the operation procedures for programming

the sequence program with onboard or personal computer. Refer to the related
material listed below for details.

EZMotion-NC E60/E68 PLC Onboard Instruction Manual ... IB-1500179(ENG)
EZMotion-NC E60/E68 PLC Interface Manual ... IB-1500176(ENG)
EZMotion-NC E60/E68 PLC Development Software Manual ..... IB-1500177(ENG)

(MELSEC Tool Section)



Precautions for Safety

Always read the specifications issued by the machine maker, this manual, related
manuals and attached documents before installation, operation, programming,
maintenance or inspection to ensure correct use.

Understand this numerical controller, safety items and cautions before using the unit.
This manual ranks the safety precautions into "DANGER", "WARNING" and "CAUTION".

When there is a great risk that the user could be subject to
AX DANGER fatalities or serious injuries if handling is mistaken.

When the user could be subject to fatalities or serious injuries
/\ WARNING if handling is mistaken.

When the user could be subject to injuries or when physical
A CAUTION damage could occur if handling is mistaken.

Note that even items ranked as " A CAUTION", may lead to major results depending

on the situation. In any case, important information that must always be observed is
described.

/N\ DANGER
Not applicable in this manual.

/N\ WARNING
Not applicable in this manual.

/\ CAUTION

1. ltems related to product and manual

/\ For items described as "Restrictions" or "Usable State" in this manual, the instruction
manual issued by the machine maker takes precedence over this manual.

A An effort has been made to describe special handling of this machine, but items that are
not described must be interpreted as "not possible”.

/N\ This manual is written on the assumption that all option functions are added. Refer to
the specifications issued by the machine maker before starting use.

A Refer to the Instruction Manual issued by each machine maker for details on each
machine tool.

A Some screens and functions may differ or some functions may not be usable
depending on the NC version.
2. Items related to start up and maintenance

/\ Read this manual carefully and confirm the safety enough before executing the
operation of the program change, forced output, RUN, STOP, etc. during operation.
Operation mistakes may cause damage of the machine and accidents.
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1. System Configuration

1. System Configuration

1.1 System Configuration for PLC Development

The system configuration for PLC development is shown below.

Setting and Display Unit

The ladder is developed using
the setting and display unit.

[ Ladder editing, ladder monitor ]
(Onboard development)

and PLC RUN/STOP, etc.
A new development is possible

with the personal computer.

o
a) 0000000
0oooog
ggoooo
00coogo
00000000

ao
0o
a

a
u]

Base 1/0 Unit

To connector RS-232C
RS-232C

Up/downloading is carried out with
the personal computer's development
tool.

\\\’\x

———

|

— —

Personal computer

/

General printer

creating message, ladder monitor

Used for ladder development,
and saving data.

(Note) Refer to the "PLC Onboard Instruction Manual" (IB-1500179) for edition using the setting and
display unit (onboard edition), and the "PLC Development Software Manual (MELSEC Tool
Section)" (IB-1500177) for development using the personal computer.



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 Personal Computer CNC Unit

Determination of
machine
Determination of
CNC and PLC
specifications . )
Determination of the Commercially available
numbers of 1/O points spreadsheet tool The data created with the
i Device | Name |Comment commercially available
Assignment of I/O X0 [X-OT  [X-axis OT
signals XL v-0T  [Y-ads OT spreadsheet tool can be
Assignment of X2 [2-0T _ |z-axis OT used as ladder comment
internal relays | — | data.
GX Developer
Use GX Developer for
Programming programming.

After completion, download

—
the data through RS-232C.
—————
GX D | Onboard l
i i eveloper . . .
Debugging operation P Perform monitoring/correction
with GX Developer's online
Program correction function or onboard function.
—
—

Is debugging
complete?

YES

Test operation by
CNC unit

Is test operation

|
|
|
|
|
NO GX Developer l

Printout to a commercial
Printout printer connected with the
BACKUP screen personal computer from GX
DATA IN/OUT screen Developer.
‘ B A S Excute the ROM backup

T —

R operation on the BACKUP
screen.

. Excute the binary data output

e L L on the DATA IN/OUT screen.

BRI

Data save

Program data:
Saved using GX Developer

Binary data:
Program data Mooy %6 Binary data | Saved using DATA IN/OUT
screen




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.
e

High-speed H H H H H H

processing

Main processing
(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 14.2ms.

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 information «— Internal information table of User PLC
(The table is automatically generated.)

Data excepting the ladder program
- - Alarm messages

* Operator messages

- PLC switches

Message data

* Load meter
. * Contact - coil comment data, etc.
User PLC Contact - coil (Each of them can be stored in two languages.)
code area comment data
Total 127Kbyte
p251

po52 | High-speed processing

«— Program with the ladder language
Programs excepting the main processing are
not necessary.
The program order of initial, high-speed and main
processing is random.

Main Processing

Max. 256Kbyte 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 -—

. Input/output image
bo(?aerrdatlon memory -~
(device X, Y)
Machine -

(Note 1) The operation board here refers to when the remote 1/O unit is installed on the communication

terminal.
Fig. 3.1-1 Concept of input/output processing
High-speed processing Main processing
input/output input/output
"y a
The controller reads the The controller reads the
high-speed input input other than the high-speed
deS|g_nat|on_|nput, and input designation,
sets in the image memory. and sets in the image memory.
P251 | P252 |
L user PLC high-speed L userpLC main
[ processing T processing
The controller outputs The controller outputs
the high-speed output the output other than the
designation output from high-speed output
the image memory to the designation from the
machine. image memory to the machine.
I I

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



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 X X
Output signal to operation board X X

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.

Input image memory

N

‘<_PLC one scan _>|

:XT“\‘ / B ,/PX A
@) : !
NI /\ /\

(1) Set at the head of main processing.

(2) 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 interrupts between (A) and (B) and
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

parameter .S S S S S S _S 5 (bits 0~7) of file

#6457 X7F| X6F| XS5F| X4F| X3F|X2F | X1F|XO0F register R2928.

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

ssass | S| S S S S| S| S| |Peohone
XFF| XEF| XDF| XCF| XBF| XAF| X9 F | X8 F | register R2928.

(2) High-speed output designation

7 6 5 4 3 2 1 0 — Bit

Bit selection Y70 Y60 Y50 YA40]Y30|Y20|Y!1O0]| YO O] These bits correspond

parameter to the low-order byte
S S S S S S S S (bits 0~7) of file
#6461 Y7F|Y6F YSF|Y4F| Y3F|Y2F| Y1F| YO F | register R2830.

YFO|YEOQO| YDO| YCO| YBO]| YAO!| Y9 O0| Y 8 0| These bits correspond

{ to the high-order byte
#6462 5 S 5 S S > .S .S (bits 8~F) of file
YFF| YEF| YDF| YCF| YBF| YAF| Y9F| Y 8 F | register R2930.

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~XOF, X10~X1F (bit 0 and 1 for H3)



3. Input/Output Signals

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)

(Method 2)

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)

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 limited to M or 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, F, L,

SM, T and C.
(Example)
@ Mutual reference of high speed processing
P251 X?? ,M4800 and main processing is possible.
T |} o~ > ® Output to the controller by the high speed
o X(?l Mi? M4810 processing program is prohibited.
— < >
g | l j’l ~
e | X2 \ M4820
3 — 0)
a | X30 M2l Y1A8 Titerloc
£ > OukTt t
£
l ——{ *——[MOV D900 K4M4800]— -+——— Separated by 64 points or mpre during the MOV
command.
P252
M0OO0
< >
MI10
<>
M20
< >

X23

<+——  Main processing ——»

_{ }—[MOV D900 K4M4728) < ~m (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

Use D900 to D1023 for high speed processin

p2s1| X00

M4800

[ 1
A

X20

MO0

1
I
X23

3.4.2 Separation of Remote 1/0O Output

— |—{DpMoV

D2 D896]— =+

v >

< T

g:I—Separate by four registers or more

X30
—| —(DMOV D1023 D900] — <7 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 1/O unit (32 points in
channel No. setting rotary switch). A separate 32 points for high speed processing output or a
16-point remote I/O unit will be required.
MOV commands, etc., that extend over differing remote 1/0 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 set 1 or more apart.

X00
P251 H /YEO>
X01 MO0 YEI
§ Y <~ >
II j’l
X02 YE2
I <>
X30 M2l YE3
[y <
P252 X20
Y00
I <
X21 M10 Y10
| pd <
{ < >
X22 Y20
i <>

8 -

Asslign from YEO for
high speed processing.

Use 64 points (YO to Y3F)
for output in main processing.



3. Input/Output Signals |

(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) Assign YO to Y1F (32-point) for high speed processing, and use Y20 and
following for the main process.
(Refer to <Usage example 2> below.)

(Usage example 3) Assign the device after the device used for main processing for the high speed
process.
For example, if the devices up to Y2D are used for the main process, use Y40 to
Y5F (channel No. setting rotary switch No.: 2) for the high speed process.
(Refer to <Usage example 3> below.)

Relation of channel No. setting switch and device No.
@ Is the setting No. of the channel No. setting rotary switch

YOO@ Y20 @ Y40 @ Y60 @ Y80 @YAO ®YCO @YEO @ YFF
e
I e T e T T [ O O [ IR

YOF Y2F Y4F Y6F Y8F YAF YCF YEF device address

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

Left side output (DO-L)
device address

Left side input e Right side
connector —_— input connector
Channel No. setting Channel No.
rotary switch E— setting rotary
switch
Left side output
connector (DO-L) —— Right side
: output connector
(DO-R)
<Usage example 1-1> <Usage example 1-2>
(Devices are YEO
and following)
Usage examples 1-2 show the
assignment for the 16-point unit
as the No. of high speed output
|:| [1| I @ﬁ @@ @ points is relatively low.
DX35*/45* DX100 DX35*/45*  DX110/120
<Usage example 2> <Usage example 3>
g This is an outline drawing looking at
the remote 1/O unit from the front, in which
the shaded portion Is for high speed output.
DX35*/45* DX100 DX100 DX35*/45* DX100
/120



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.

" 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
PLC constant screen
[PLC DATA] SETUP PARAM 6. 4/ 6
# # ¥ #
6301 0 8313 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 6323 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
6303 0 6321 0 6333 0 6345 0
6310 0 8322 0 6334 0 6346 0
6311 0 6323 0 6335 0 6347 0
6312 0 6324 0 6336 0 6348 0
#( ) DATA( )
MC-ERR PLC MACRO PSW MENU
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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) 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.

# Corresponding # Corresponding # Corresponding # Corresponding
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. | g 67] R2933-L ggfﬁggéelﬁ‘géogy 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

(IBIT SELECT]

# 76543210
8401 00000000
6402 00000000
8403 00000000
8404 oooo0000
6405 60000000
6406 00000000
8407 00000000
6408 oooooo00
6409 00000000
8410 oooooo00
6411 oooooo00
6412 00000000

#C ) DATAC

\ MC-ERR

# 76543210
6413 00000000
6414 00000000
6415 00000000
6416 00000000
6417 00000000
6418 00000000
6419 ooo00000
8420 00000000
6421 oo000000
6422 00000000
6423 00000000
6424 oooooo00

)
PLC

76543210

# 76543210
6425 00000000
6426 00000000
6427 oooooooo
6428 00000000
6429 00000000
6430 00000000
6431 ooo000000
6432 00000000
6433 00000000
6434 ooo00000
6435 00000000
6436 00000000

MACRO

SETUP PARAM 6. 5/ 6)

# 76543210
8437 00000000
6438 00000000
6439 00000000
6440 00000000
6441 00000000
6442 00000000
6443 00000000
6444 oooooo00
6445 00000000
6446 00000000
6447 00000000
6448 00000000

PSY

# 76543210
6449 00000000
6450 00000000
6451 00000000
6452 00000000
8453 00000000
6454 00000000
6455 00000000
6456 ooo000000
6457 00000000
6458 00000000
64538 00000000
6460 oooooo00

MENU

\
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4. Parameters

Contents of bit selection parameters #6449~#6496

Symbol
7 6 5 4 3 2 1 0
name
( #6449 NC card Setting ;
Controller |display unit Counter C I!’ltegratlng PLC counter |PLC timer
0]|R2924 L - . timer T
thermal thermal retention retention program on program on
alarm on__ |alarm on
1 0
#6450 External Alarm/ Full screen Operator
1|\R2924 H alarm operator display of - message R F Alarm
N message | oo message on system(system|message on
display 9 9
(oot GX-Developer gtla_\(/?alo ment (ej(;tt?garrcljot
2(|R2925 L ) ) communi- enviror?ment ossigle ) Onboard on
cation on h p
selection
:;?2552 H So(r)r;rmuni— Counter 'Itir;;i%ratmg
3| . cation (fixed) (fixed) )
) retention )
connection retention
-
#6453 Message
4||R2926 L - - - - - language
change code
#6454
5|R2926 H Equivalent of
remote 1/O 2ch
r #6455
6 [|R2927 L . . . ) . . . .
#6456
7[\R2927 H . . . ) . . . .
( #6457
8 ||R2928 L High-speed input specification 1
] ] ] ] ] ] ]
#6458 | | | | | | |
9|\R2928 H High-speed input specification 2
I ] ] I I ] ]
- #6459 | | | | | | |
A[[R2929 L High-speed input specification 3 (Spare)
I ] ] I I I I
#6460 | | | | | | [
B|\R2929 H High-speed input specification 4  (Spare)
] | I I I ] ]
¢ #6461 | | | | | | |
c|[[|R2930 L High-speed output specification 1
| ] ] I I I I
#6462 | | | | | | |
D[\R2930 H High-speed output specification 2
I I I I ] I I
( #6463 ] ] ] ] | ] |
E|[R2931 L High-speed output specification 3 (Spare)
| | | | I | |
#6464 I I I I I I I
F[{R2931 H High-speed output specification 4  (Spare)
I I I I I I
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4. Parameters

Symbol
name

" #6465
01lR2932 L

#6466
(R2932 H

- #6467
21|R2933 L

#6468
(R2933 H

4 r #6469 Standard PLC MC alarm 4
R2934 L parameter output off

#6470
5 |(R2934 H

- #6471
61|R2935 L

#6472
(R2935 H

(#6473
81|rR2936 L

#6474
(R2936 H

- #6475
AllrR2937 L

#6476
(R2937 H

#6477
C||r2o38 L

#6478
(R2938 H

~ #6479
Ellr2o39 L

#6480
\R2939 H

(Note 1) Be sure to set the bits indicated - and blanks to 0.
(Note 2) Parameters #6481 to #6496 are reserved for debugging by Mitsubishi.
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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 humbers are serial
numbers assigned to the devices. The device numbers of devices X, Y and H are represented in
hexadecimal notation. The device humbers of other devices are represented in decimal notation.

5.2 Device List

Device Device No. Unit Details
X* X0~XABF (2752 points) 1 bit Input signal to PLC. Machine input, etc.
Y* YO~YDEF (3584 points) 1 bit Output signal from PLC.
Machine output, etc.
M MO0~M8191 (8192 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)
SM* | SM0~SM127 (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
C C0~C23 (24 poaints) 1 bit or 16 bits |Counter
D D0~D1023 (1024 points) | 16 bits or 32 bits | Data register for arithmetic operation
R* RO~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.
V4 Z0~71 (2 points) 16 bits Index of D or R address (zn)
N NO~N7 (8 points) — Master control nesting level
p* PO~P255 (256 points) — Label for conditional jump and subroutine
call
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) When using temporary memory such as M device, separate READ and WRITE every 8bits.
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5. Explanation of Devices

5.3 Detailed Explanation of Devices

5.3.1 Input/output X, Y

Input/output X and Y are a window for executing communication with the PLC and external device or
CNC.

Input X

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

(b) 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.

(c) 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 / PLC
|
PB1 \'\‘ X10 X10
o — || <
LS2 X11 X11 |
— V2 11 V2
°© ° S ba 11 < >t
X1F
PB16 X1F |
—1 / P4 /
°© ° | < >t rdl S Dat
- J — J
' N
Input  circuit Program

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

Output Y

(8) This outputs the results of the program control to the solenoid, magnetic switch, signal lamp or
digital indicator, etc.
(b) The output can be retrieved with the equivalent of one "A" contact.

(c) Thereis no limit to the No. of "A" contacts and "B" contacts of the output Yn that can be used in
the program.

PLC

TN

| Y10
| /
17 < >“ 24V

Load

Y10 5 O—‘

— .

-
Program Output circuit
(d) The output No. is expressed with a hexadecimal.
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5. Explanation of Devices

5.3.2 Internal Relays M 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

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

(b) There is no limit to the No. of "A" contacts and "B" contacts of the internal relays that can be
used in the program.

(c) 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

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

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

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

5.3.3 Special Relays SM

The special relays are relays having fixed applications such as the carrier flag for operation results
and the display request signal to the setting and display unit. Even the relays of SMO0 to SM127 that
are not currently used must not be used as temporary memory.

Special relays SM

(8) This relay is cleared when the power is turned OFF.

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

(c) The special relay No. is expressed with a decimal.
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5. Explanation of Devices

5.3.4 Timer T

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

100ms Timer T

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

(b) 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 X5 OFF _ I?—
| | < T57 K50 ON

| T57 coll OFF —— 5 seconds | |_
Input conditions >

ON

100ms timer T57 contact OFF

(c) When #6449 bit0=1, the value is set with a decimal (Kn), and can be designated from 1 to
32767 (0.1 to 3276.7 s). The data register (D) data can also be used as the setting value. File
register (R) cannot be used.

10ms Timer T |

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

(b) 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 J jjf
|| < T1 K500 ON

T1 coll OFF — 5 seconds |
>

Input conditions T

- ON
10ms timer 11 contact OFF

(c) When #6449 bit0=1, the value is set with a decimal (Kn), and can be designated from 1 to
32767 (0.01 to 327.67 s). 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 integrated timer T

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

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

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

ON
Y .
{ ] { T233K100 X4 y5 opp—9 Seconds - .
Llnput conditions T 1.5 seconds 6 seconds
100ms cumulative timer ON
X7 N
I?I [RSTiT233 1 x7 OFF
Reset input 1233 reset command ON
T233coll  OFF —3 Seconds » - .
1 seconds 6 seconds
ON
T233 contact OFF
T233 current value | g—1 —~90 —91-100—>0—>1 ~60—

(d) When #6449 bit0=1, the value is set with a decimal (Kn), and can be designated from 1 to 32767
(0.1 to 3267.7 s). The data register (D) data can also be used as the setting value. File register (R)
cannot be used.

(e) When the bit selection parameter (#6449 bit2=1) is set, the 100ms integrated timer current value
(count value) will be held even when the power is turned OFF.

(2) With the device T, the contact ¢ coil is handled as bit device, and the current value is handled as
word device. In the function commands described after, the word device T indicates the current
value even if there is no description about it.

(3) When #6449 bit0=0 is set, timer value can be specified with the parameter set in the setting and
display unit. At this time, the relationship between timer device and parameter is as shown below.

Device Parameter

TOto T15 #6000 to #6015
T56 to T135 #6016 to #6095
T232 to T239 #6096 to #6103

(Note 1) T16to T55, T136 to T231, and T240 to T255 are specified with a program (Kn) regardless of
#6449 bitO.

(Note2) Even when #6449 bit0=0, Kn is required for a sequence program. Note that, however, the Kn
value is invalid.

(Note 3) When the data register (D) is used as setting value, the data register (D) details will be the
setting value regardless of #6449 bit0.
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5. Explanation of Devices

5.3.5 Counter C

(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

(a) 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.

(b) 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.

(c) When the bit selection parameter is set, the counter current value (count value) will be held
even when the power is turned OFF. Note that some can not be held depending on the version
of CNC.

(2) With the device C, the contact ¢ coil is handled as bit device, and the current value (counter
value) is handled as word device. In the function commands described after, the word device C
indicates the current value (counter value) even if there is no description about it.

(3) The counter setting value can be set with the 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 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 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 C24 to C127 of counter C cannot be set from the setting and
display unit.

5.3.6 Data Register D

(1) The data register is the memory that stores the data in the PLC.

(2) 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.

Circuit example

N
|

Data storage

The X0 to 1F data is
stored in DO,1.

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

ol
<
o
<
&
X
2
g
1)

D1 DO

‘Higth-order 16-bit| Low-order 16-bit

(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 data register is cleared when the power is turned OFF.
(5) Values that can be stored: Decimal -32768 to 32767 For 16-bit command

Hexadecimal 0 to FFFF (Using Dn)
Decimal -2147483648 to 2147483647 For 32-bit command
Hexadecimal 0 to FFFFFFFF (Using Dn+1, Dn)

(6) 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

'l

oo qeoo-- S The X0 to 1F data is
LDMOV; K8X0: RO_ stored in RO,1.

Data storage

R1 RO

Higth-order 16-bit| Low-order 16-bit
(X1F~X10) (XF~XO0)

(3) The data that is stored once in the sequence program is held until other data is stored.
(4) With the file registers, the following registers are the user release.
R500 to R549, R1900 to R2799
The following registers of the registers above are not cleared when the power is turned OFF.
R1900 to R2799
The other file registers have fixed applications such as interface of the PLC and CNC, parameter
interface, etc.
(5) Values that can be stored: Decimal -32768 to 32767 For 16-bit command

Hexadecimal 0 to FFFF (Using Dn)
Decimal -2147483648 to 2147483647 For 32-bit command
Hexadecimal 0 to FFFFFFFF (Using Dn+1, Dn)
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5. Explanation of Devices

5.3.8 Index Registers Z

(1) The index registers are used as ornaments for the device (T, C, D, R).

...... Aemmmmmmmpm e m

i K3_: Z0

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

l'z'!
o)
<

159

165 I EMov ! K4X0 | D570 | D570 Indicates D (5+Z) = D8

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

Hexadecimal O to FFFF

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

1 [ MOV K3 [ z0
. S Ka_ 20
1 L MOV: X0 : D5
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5. Explanation of Devices

5.3.9 Nesting N

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

A
{l [(vMcing imisH
NO 5= M15
{1 , < A
I
B : Execute when A conditions are set.
N N, R,
{1 { MC NiiMi6H
N1==M16
1 : >
: Execute when A,B conditions are set.
C I
Il meemmme o R
{l {Mc N2 imi7TH
N2 —Z— M17

Reset MC2to 7

Execute when A,B conditions are set.

Reset MC1to7

Execute when A conditions are set.
[VCR No 1
LIS uo N Reset MCOto 7

< ba
Execute when A,B,C conditions are set.

\P Execute regardless of A,B,C conditions.

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

MC NO M15|......... ON when condition A is ON
MC N1 M16|......... ON when conditions A, B are ON
MC N2 M17|......... ON when conditions A, B, C are ON

(b) 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 integrated timer  : The current count value is retained.
- Counter : The current counter value is retained.
- OUT command : All turn OFF.
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5. Explanation of Devices

5.3.10 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, P255 are user release pointers.

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

Pointer
i J to label
1l oot T ump to labe
33 " L.CI L P20 1 o6 (step 501)
Label " when X13 turns ON.
\ 36 ;
P20 I S
501 1
o Jump to END when
Il = o
CJ | P255
723 1 e X17 turns ON.
726 1 g

(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.

/\ CAUTION

/\ The PLC will not operate correctly if Notes 1 to 4 are not observed.

(Note 1) Do not omit P252 label even when there is only a PLC main processing program.

(Note 2) P251 and P252 cannot be used as CJ or CALL command devices.

(Note 3) 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 4) The P**used as a CJ or CALL command device must also be programmed as a label.
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5. Explanation of Devices

5.3.11 Decimal Constant K

(1) The decimal constant can be used in the following ways.

(a) Timer counter setting value: Designate in the range of 1 to 32767.
(b) Pointer No.: 0 to 159

(c) Bit device digit designation: 1 to 8
(d) 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 binary value (binary) in the PLC.

5.3.12 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

Process | Command . No.
Class unit sian Symbol Process details of | Page
g steps
| 1t Start of logic operation
LD I " (A contact operation start) 1 42
1 Start of logic denial operation
LDI | == (B contact operation start) L 42
Logical AND
] L
AND I (A contact serial connection) L 44
Logical AND denial
P=
ANI 1 (B contact serial connection) 1 44
L | |Logical OR
OR I (A contact parallel connection) 1 46
| | |Logical OR denial
ORI -1 (B contact parallel connection) L 46
ANB ——r--||--1l--r—-| I--1l-- AND between logical blocks (Serial 1 48
!___”___, !___l F—- connection between blocks)
Basic ORB OR between logical blocks 1 50
command Bit (Parallel connection between blocks)
ouT Device output 1~3 52
SET Device set 1 58
RST Device reset 1~2 | 60
MC Master control start 2 62
MCR Master control release 1 62
Generate one cycle worth of pulses at rising
PLS edge of input signal 2 64
Generate one cycle worth of pulses at falling
PLF edge of input signal 2 64
SFT Device 1-bit shift 4 66
MPS Registration of logical operation result 1 68
MRD Read of operation results registered in MPS 1 68
Reading and resetting of operation results
MPP registered in MPS L 68
Generate one cycle worth of pulses to
DEFR it} oper-ation results at rising edge of input 1 70
(ANDP) signal (Note)
(Note) The "ANDP" command is alternatively used for the MELSEC PLC development tool (GX
Developer).
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6. Explanation of Commands

6.1.2 Function Commands

(1) Comparison commands

Process | Command . No.
Class unit sign Process details of Page
g steps
LD= 3 74
16-bit AND= Continuity state when (S1) = (S2) 3 74
- Non-continuity state when (S1) =/ (S2)
OR= 3 74
LDD= 3~4 76
Continuity state when
32-bit _ (S1+1, S1)=(S2+1, S2) 3~4 76
ANDD= Non-continuity state when
(S1+1, S1) = (S2+1, S2)
ORD= 3~4 | 76
LD> 3 78
16-bit AND> Continuity state when (S1) > (S2) 3 78
Non-continuity state when (S1) <= (S2)
OR> 3 78
>
LDD> 3~4 | 80
Continuity state when
32-hit (S1+1, S1) > (S2+1, S2) 3-4 | 80
ANDD> Non-continuity state when
(S1+1, S1) <= (S2+1, S2)
ORD> 3-4 | 80
LD< 3 82
16-bit AND< Continuity state when (S1) < (S2) 3 g2
Non-continuity state when (S1) >= (S2)
OR< 3 82
<
LDD< 3-4 | 84
Continuity state when
32-hit (S1+1, S1) < (S2+1, S2) 3-4 | 84
ANDD< Non-continuity state when
(S1+1, S1) >=(S2+1, S2)
ORD< 3~4 84
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6. Explanation of Commands

(2) Arithmetic operation commands
Process Command No.
Class ) . Symbol Process details of Page
unit sign
steps
16-bit + — +:S1:S2:D H |(s1)+(S2)— (D) 4 | se
+
32-bit D+ —{D+:S1:S2:D H |(S1+1, S1) + (S2+1, S2) — (D+1, D) 4-5 | 88
16-bit - — -.is1:52:D 4 [(s1)-(S2)— (D) 4 | 90
32-bit D- —{D:S1:S2:D H |[(s1+1, S1) - (S2+1, S2) —> (D+1, D) 45 | 92
16-bit * — ¥iS1:S2:D H |(s1)x(S2)— (D+1, D) 4 | o4
) : S1+1, S1) x (S2+1, S2)
. * —[D*181783TD ( -
32-bit D r U Aot LT H —» (D+3, D+2Y D+1, D) 5~6 96
16-bit / —{/is1is2: DH (S1) = (S2)— (D) 5 08
/ Quotient (D) Remainder (D+1)
32-hit D/ —{D/iS1:S2:D H (S1+1,S1) = (S2+1,S2) — 5-6 | 100
Quotient (D+1,D) Remainder (D+3, D+2)
16-bit INC (D) +1— (D) 2 102
+1
32-bit DINC (D+1,D)+1— (D + 1, D) 2 104
16-bit DEC (D)—1— (D) 2 | 106
-1
32-bit DDEC (D+1,D)-1—(D+1,D) 2 | 108
(3) BCD <> BIN conversion commands
Process Command No.
Class ) . Symbol Process details of Page
unit sign
step
BCD conversion
16-bit BcD | —BC ) > D) 3 | 110
"L BIN (0 to 9999)
BCD
BCD conversion
32-bit DBCD —DBCDi S D H |[(S1+1,S1) ————— > (D+1,D) 4 112
BIN (0 to 999999909)
BIN conversion
16-bit BIN —B ) > 0 3 | 114
"L BIN (0 to 9999)
BIN )
BIN conversion
32-bit DBIN —bB (S1+1,S1) ——— > (D+1,D) 4 116
BIN (0 to 99999999)
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6. Explanation of Commands

(4) Datatransmission commands

No.
P C d
Class roc§ss omman Symbol Process details of Page
unit sign step
16-bit MOV O S 3 | 118
Trans-
mission
32-bit DMOV - (S+1,5)——(D+1,D) 3~4 | 120
+——>
16-bit XCH -(D1) (D2) 4 122
Conversion
Batch _ (S) ()
trans- —BMovi si D : =
mission 16-bit BMOV - i > L 5 126
=]
Batch trans- ) (D)
mission of | 16.pit FMOV | —[Fmovi si b :n H (S) = :I” 5 128
same data ‘:‘< E,:\
(5) Program branch commands
Process | Command No.
Class ) . Symbol Process details of Page
unit sign step
Jump — CJ Jump to P** after input conditions are met 2 130
Program FEND
end — End process during sequence program 1 132
Subroutine
call . CALL Execute P** sub-routine program after 2 134
input conditions are met
Return o RET [RET Return to main program from subroutine 1 134

program
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6. Explanation of Commands

(6) Logical operation commands

No.
Class Procgss Com_man Symbol Process details of Page
unit d sign
step
16-bit WAND | —waAND S1:52: D H |(s1)~(52) — (D) 4 | 136
Logical AND
32-bit DAND (D+1,D)"(S+1,S)—(D+1,D) 3~4 | 138
16-bit WOR (S V (s2) — (D) 4 140
Logical OR
32-bit DOR (D+1,D)V(S+1,S)—(D+1,D) 3~4 | 142
16-bit WXOR (S1) V- (S2) — (D) 4 144
Exclusive OR
32-hit DXOR (D+1,D) (S+1,S5)—(D+1,D) 3~4 | 146
Complement _
of 2 16-bit NEG ©)+1— (D) 2 | 148

-30 -




6. Explanation of Commands

(7) Rotation commands

Class Progess Com_mand Process details Page
unit sign
b15 (D) b0 SM12
ROR e 150
16-bit Rotate n bits right.
b15 (D) b0 SM12
L[,
RCR |T 1 ‘ 152
Right Rotate n bits right.
rotation
(D+1B) (D)
b31~ b16 bl5~ b0  SM12
DROR T ] 154
|
32.bit Rotate n bits right.
(D+1) (D)
b31l~ bl6 bl5~ b0 SM12
DRCR | | b 190
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ? ‘ ‘ ‘ '!
Rotate n bits right.
SM12 bls (D) b0
le | <
ROL L ki N 158
16-bit Rotate n bits left.
SM12  bis (D) b0
............................. 1]
RCL ME ) 100
Left rotation Rotate n bits left.
(D+1) (D)
SM12 b3l~ b16 bl5 ~ b0 162
DROL | — &rPhi Bl
32-bit Rotate n bits left.
(D+1) (D)
SM12 b31l~ bl6 bl5 ~ b0 164
DRCL | —IRCL: D :n ’ - | ﬁ\
Rotate n bits left.
_ bn  bO
16-bit | | 166
SFR \
b0 SM12
Right shift [ [] ] |
n
Device (D) 168
unit DSER |\\‘||\x|u\|‘\
Ol TTHTTTT]
b0
16-bit [ 170
SFL /
. b0
Left shift [ 0~0]
Device (D) 172
unit
DSFL




6. Explanation of Commands

(8) Data processing commands

No.
Class Progess Command Symbol Process details of | Page
unit sign
step
CIN %I
| " n
Search 16-bit SER | —SERis1is2' D = 6 | 174
) ’ :H D)  :Match No.
(D+1) :Number of match
data pieces
(S)
Number of —
bits set to 1 | 16-bit SUM —————, Number of bits 4 | 176
setto 1.
8— 256 decode D
o bit DECO | —PEcoi s ipin H (S)_, Decode, =ed 5 | 178
n ! ' 127 bits
Decode
b3~b0
16-bit SEG ©) S 3 | 180
16-bit data average value
Average ! H H :
16-bit —sAavEi siDinHH 1 n 5 | 182
value SAVE - z (S‘H) _ (D)
n =1
(9) Other function commands
No.
Class Progess Com_mand Symbol Process details of Page
unit sign step
SC;rry flag — S.STC Carry flag contact (SM12) is turned on. 1 184
Carry flag
reset — S.CLC Carry flag contact (SM12) is turned off. 1 184
LDBIT Bit test (A contact operation start handling) 2 186
(<=) (Note)
ANDBIT Bit test (A contact series connection 2 186
(<=) handling) (Note)
ORBIT Bit test (A contact parallel connection 2 186
BIT 1-bit (<:) handling) (Note)
LDBII Bit test (B contact operation start handling) 2 188
(< >) (Note)
ANDBII Bit test (B contact series connection 2 188
(< >) handling) (Note)
ORSBII Bit test (B contact parallel connection
(<>) handling) (Note) 2 188

(Note) The comparison operation commands are alternatively used for the MELSEC PLC development tool
(GX Developer).
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6. Explanation of Commands

6.1.3 Exclusive commands

No.
C d
Class Prﬁﬁﬁss omman Symbol Process details of Page
sign step
—[S.ATC:Kn:Rn:Rmi Mn]4 | K1: Tool number search 198
K2: Tool number AND search 199
K3: Tool change 200
K4: Random position tool change 201
K5: Forward rotation of pointer 202
ATC . S.ATC K6: Reverse rotation of pointer 5 202
K7: Normal rotation of tool table 203
K8: Reverse rotation of tool table 203
K9: Tool data read 204
K10: Tool data write 205
K11: Automatic write of tool data 206
K1: Rotary body index 211
ROT — S.ROT —[S.ROT:Kn :Rn:Rm: Mn}+4 Yooy S
K3: Ring counter 215
TSRH . S.TSRH | —[S-T8RH! Rn¥Rm’ Min |4 Spare tool selection in tool life management 4 216
S.DDBA _ _ .
(Asynchro- Data designated after Rn/Dn is read/written. 2 297
nous)
DDB -
S.DDBS _ , _
(Synchro- Data designated after Rn is read/written. > 230
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 shown below.

Example of D+ command

ﬁ The command signal is indicated.

D+-.....BIN 32-bit addition

Usable device Digit

Con- No. of Index
Bit device Word device Pointer | Level |desig-| steps

x| Yy|m|L|[sM|F Z K{H| P N [nation

S1
S2

4/5

O|O|O|=
@)
@)

O| 0| 0O|o

O|O| 0o

O|O| O+

The devices that can be used A circle is indicated if digit
with the D+ command are circled. designation of the bit device is
possible.

The No. of steps of the D+ command is indicated.

This is a No. of steps required for the store in the controller.

In programming with MELSEC PLC development tool (GX Developer),
the displayed No. of steps may be different from this No. of steps.
Description such as "4/5" indicates that the No. of steps is different
depending on the designation device. For the 32-bit command, two
steps are required for the constant. In the example for the D+ command,
if S2 is the word device, the No. of steps will be 4 steps, and if S2 is the
constant, the No. of steps will be 5 steps.

The commands that can use an
index (Z) are circled.

Such a command is only the
MOV command in this manual.

setting data

Addition data or head No.

g1 |of device where addition
Addition command data is stored.

—< TL ’_( |_/ [bl"-"é'i'”:"é'z"‘:"fj]* Addition data or head No.

s2 | of device where addition
data is stored.

Head No. of device to
store addition results.

The D+ command circuit display format is indicated.

The functions first, then execution conditions, then program examples are described 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 6.

Main examples of each step are shown below.

Basic No. Command (mnemonic) Circuit display
of steps
LD, ANI, ANB, ORB
Sl Ste, cLC, FEND, RET, P <.
FEND
INC, DEC, PLS, PLF, CJ, ‘[J!\J_(_?_E_D_l_Q
Stepz2 |- T e T e
CALL CALL P20
-{MOoViK100{D100
Step3 |MOV, = BCD,OUTT _[";'"‘-"55'-'5'1"
BCD! DO i D1
—CTiiK1-
DMOV [K12345] DO
Step4 |DMOQV, +, -, XCH
_*_1.D0 iK100f D1
Step5 |D+, D-
"D* | po | _KI123456 ' D10
Step 6 D*, D/ ------- S il Tt
P _l_ 2 steps worth

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

K or H use 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.
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6. Explanation of Commands

6.2.3 END Command

With the END command, both the circuit mode and the list mode are automatically created, so

programming is not necessary.

6.2.4 Index Ornament

(1) The index ornament is used to add an index (Z0, Z1) to a device, add the details of the directly

designated device No. and index register, and designate the device No.
(2) The index (Z0, Z1) 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.

(a) Transmission of data to Z0, Z1

Use Kn or Hn

Z0 or Z1

(b) Possible device combinations of MOV command with index ornament

Example) K2M0O

Example) D0Z0,
R1900Z1

S (source) D (destination) Program example
Constant (Word device) - Z MOV K100 DOZO
Kn or Hn Example) D0Z0, R500Z1
Word device (Word device) - Z

MOV DO D100z1
Example) DO, R1900 Example) D0Z0, R500Z1
MOV (Word device) - Z (Word device) - Z MOV DO0Z0 D20Z0
Example) D0Z0 Example) D120, D0Z1
(Word device) - Z Bit designation MOV DO0ZO0 K2M10
Example) D0Z0 Example) K2Y20
Bit designation (Word device) - Z MOV K2M10 DOZO

(Note 1) The word device refersto T, C, D and R.
(Note 2) The display of the circuit with index ornament is as shown below.
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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, SM, 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.

(8) 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

I |
K1 designation range

(4 points)
K2 designation range
(8 points)

K3 designation range
(12 points)
K4 designation range
(16 points)

<
%

/'Y

(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 XICXIB  XI18 XI7  X14 X13  X10 XF XCXB X8 X7 X4 X3 X0

K1 Idesign ation range

(4 points)'

K2 designation range
(8 points)

A K3 designation range
(12 points)

[

K4 designation range
(16 points)

K5 designation range
(20 points)

A

K6 designation range
(24 points)

A

K7 designation range
(28 points)

I}

K8 designation range
(32 points)

A
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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 |

r- ' 1
LMOV . KIX0: DO

—

Source (S) data

K1.X0 |X3[X2|XXO0
H_/

Becomes 0 O
A

4 A
B15 serreersn s BAB3 B2 B1BO
D0[0|0{0|0[{0|0|0[0|0[0|0]|0 [X3X2{Xx1X0

For 32-bit command |

‘ [DMOV: K1X0 { DO

Source (S) data

K1X0 [X3[X2[X1[X0
H_J

Becomes 0

X .U
s BAB3 B2B1 BO
DO(0[{0|0|(0[{0[0[0[0O[0O|0([0 |0 [X3X2[X1X0

Dlio|o|o|o|o|o|o|0|0|O|O|O|O|O|O|O

Y
Becomes 0
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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 |

Destination (D) side

1 2 3 4
K_Aﬂ_Aﬂ_')\ﬂ_Aﬁ
| H1234 |0|0|o0|1|0|0|1|0|0|0O|1|1|0|1|0]|O
| 1 [ Py Ceonn A4
1 MOV (H1234: K2M0O @
‘ T AV S T, M8 M7 wrrerrereerennieneeniennene MO
Destination (D) side K2MO0 o|of1|1|0(1|0]|O0
N N N —
g
Does not change 3 4
When source data (S) is a bit device |
M15 M8 M7 MO
KIMO |1|1|1(0|1|0|1|0|21|0|0O|1|2|1]|0]|1
E:{} —
‘ _______ s -(Note). — £)
: : EMQ\./. T KIMO:K2M100 Y LT M108MI07 ....... MIOAMIO3 ........ M100
‘ T K2M100 olo|ofo|1|1]0|1
N

The M3 to MO data

Y
Does not change
is transmitted

0 is transmitted

When source data (S) is a word device

[ MoV

Destination (D) side

B15 ................................ BBB? .................................. Bo
DO |1(1{1(0|1]/0|1|0|1|0|Of1(1|1|0|1
U
ML s MLOBMIO7 +rrvvvvvrvevseessssssssses M100
K2M100 1|10(0|1|1({1|0(1
N J
Y

Does not change

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

VT VA YT T MO0
L. 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

O LD, LDI ... Operation start

Usable device .
Digit
i i : Con- . desig- No. of
Bit device Word device otant | POINter | Level 19| steps | Index
nation
X|Y| M|L|ISM|{F | T|C|D|R| Z KIH| P N
Oj0|O0|O0|0|0|0O|0O 1
[ X9 |« Device No.
—l / <
LDI | H < >
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 No. of Com- Device
| |
10 |} steps mand
M32 Y11 10 LD M32
A1 11 ouT Y10
12 LDI M32
13 ouT Y11l
14
(2) Program used at head of circuit block connected with ANB.
Coding
i - - No.of | Com- :
Device
X0 M9 M13 _! Y99 steps | mand v
9 _|M3|_|5 — 99 |LD X0
I [P 100 LD M9
ANB 11
- - : 101 AND M13
\ 102 ORI M35
Circuit block_ 103 ANB
connected with ANB.
104 ouT Y99
105
(3) Program used at head of circuit block connected with ORB.
Coding
X8 M1 _I M99 No.of | Com- Device
93 “ ” . < steps mand
X12  M60 93 LD X8
| | —3F 94 [AND M1
. ORB
- ,\— 95 LD X12
Circuit block 96 | ANI M60
connected with ORB. 97 ORB
98 ouT M99
99
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AND, ANI

O AND, ANI ... Serial connection of contact

Usable device .
Digit
i i . Con- . desiq- No. of
Bit device Word device otant | POInter | Level 19- | Sieps | Index
nation
X|Y| M|L|ISM|{F|T|C|D|R|Z K| H P N
ORNONNORNORNONNORNORNG) 1
| [ X0 |- Device No.
AND ] ” 11 < ba
|
AN i 1 ol < ba
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.

Al L
X2 75

(2) Program used to connect contact in parallel with coil.

4
—

=%
Y

Coding

Sieps | mand | Deviee
10 LD X3
11 AND M6
12 LDI X4
13 ANI M7
14 ORB
15 ANI M9
16 ouT Y33
17 LD X5
18 LD M8
19 OR M9
20 ANB
21 ANI M11
22 ouT Y34
23

Coding

No. of Com- Device

steps mand
93 LD X5
94 ouT Y35
95 AND X8
96 ouT Y36
97 ANI X9
98 ouT Y37
99




OR, ORI

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

Usable device .
Digit
Bit devi Word devi Con- | pointer | Level |desig- No. of Index
evice o evice stant (000" | steps
X|Y| M|L|ISM|{F|T|C|D|R|Z KIH]| P N
ORNONNORNORNONNORNORNG) 1
Device No.
| 1 1 % /
] 1 L e S
I
]
i /
| 11 11 \
Lk
1
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)

10

14

()

93

99

Program used at head of circuit block.

X3
||

Y33

I
X4

X5

X5
||

11
X6
L

<
-~
[y

1l

Program used in circuit.

M8
||

L%

I\{IQ
—
M10
L

1l

4 X
p—1

M111 M113
|| L
L I

M105
||

I
L10

Y34

Y35

Y36
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Coding
Sieps | mand | Deviee

10 LD X3
11 OR X4
12 OR X5
13 ouT Y33
14 LD X5
15 AND M11
16 ORI X6
17 ouT Y34
18

Coding

stops | mana | Deviee

93 LD X5
94 LD M8
95 OR M9
96 ORI M10
97 ANB
98 ouT Y35
99 LD X6
100 LD M111
101 ANI M113
102 OR M105
103 OR L10
104 ANB
105 ouT Y36
106




ANB

O ANB ... Serial connection of circuit block

Usable device .
Digit
Bit devi Word devi Con- | pointer | Level |desig- No. of Index
evice o] evice stant (on9 | steps
X|Y| M|L|ISM|{F|T|C|D|R|Z K| H P N
1
ANB
I | P/| | | /
11 | [} | A
| |
L |1
Tl j 11
L4 - e -
A block B block

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.

| xo T x@ ] xa ] xe | x8 M7

10_' | | | | >-‘
X1 ' x3 ‘ ' x5 ‘ Hox7 ‘ ' xo ‘

R | et T e L e el s L et L

Coding
sieps | mana | Deviee

10 LD X0
11 OR X1
12 LD X2
13 OR X3
14 ANB

15 LD X4
16 OR X5
17 ANB

18 LD X6
19 OR X7
20 ANB

21 LD X8
22 OR X9
23 ANB

24 ouT M7
25
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ORB

O ORB ... Parallel connection of blocks

Usable device

C Digit No. of
Bit device Word device on' | Pointer | Level |desig-| g n | Index
stant nation
X|Y|M|L|SM|F|T DIR|Z KI|H P N
1
A block
.. 1 <
|
A
5 B block || ™Sors
|1
I
\ OR or ORI 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.

10

X
[

——x
TN TO

=X
|7 -

.
1
[N .
b
|

Y10

Coding
steps | mana | Deviee

10 LD X0
11 AND X1
12 LD X2
13 AND X3
14 ORB
15 ORI X4
16 ouT Y10
17

(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.

10

X0 X1
1|

M7

il

X4 X5
Il

il
i
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Coding
steps | mana | Deviee

10 LD X0
11 AND X1
12 LD X2
13 AND X3
14 ORB

15 LD X4
16 AND X5
17 ORB

18 LD X6
19 AND X7
20 ORB

21 ouT M7
22




| ouT(Y,M, L, SM, F) |

O OUT (Y, M, L, SM, F) ... Output (Y, M, L, SM, F)

Usable device .
Digit
Bit devi Word devi Con- | pointer | Level |desig- No. of Index
evice 0] evice stant fesd | steps
X|Y| M|L|ISM|{F|T|C|D|R|Z K| H P N
O|l0|0|0 |0 1
|1 / Y35
l; < >t
Device No.
iy M60
l; < e
" M61
{1 < ba
Ty FO
{1 < ba
Function

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

) OUT command
Operation C
results | coil ontact
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, L, SM, F) |

Program example
(1) Program output to output unit.

Coding
X5 Y33 No. of Com- :
Device
10 +—} < steps | mand
X6 Y34 10 LD X5
12 L N . 11 |outT |v3s3
P Y35
< 12 LD X6
13 ouT Y34
14 ouT Y35
15
(2) Program that turns internal relay or latch relay ON/OFF.
Coding
X5 M15 No. of Com- ;
Device
93 “ < ba steps mand
X5
o /} 1, ¢ L19 v 93 LD X5
Moo 94 ouT M15
< ba 95 | LDI X5
X7 X? EO
l | 96 ouT L19
100 +—} 1 < be

97 ouT M90

100 LD X7

101 AND X8

102 ouT FO

103
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OuTT

O OUT T ... Timer output

Usable device .
Digit
i i : Con- . desig- No. of
Bit device Word device | . |Pointer| Level 19-| steps | Index
nation
X|{Y|M|L|SM|F|T|C|D|R|Z K| H P N
Device @)
. 3
Setting o 0
value
Setting value
| 1 (11032767 is valid)
| I < TOK50
; Device No.(TO to 255)
Setting value
l (1 to 32767 is valid for
| 1 < TO D10 the data register details)
; Device No.(TO to 255)
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 >= 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 |

value A contact|B contact|A contact|B contact

100ms timer - -
OFF 0 Non' .. |Continuity [Continuity Non. .

10ms timer continuity continuity
100ms integrated OFF Hold current [Non- Continuity [Continuity [Non-
timer value continuity continuity

(3) The state of the integrated timer contact after time up will not change until the RST command is
executed.
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OuTT

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
X0 No. of Com- :
D
10 1 T1 K100 > steps | mand evice
Tll Y10 10 LD X0
H 1 A e 11 |ouT T1 [K100
Y14
< ba 14 |LD T1
15 |ouT Y10

16 ouT Y14

17

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

X0
10 I I Eé_l_l\_l_j__jgf‘r_)_(;___j__l_D_J_.O The X10 to 1F data is BIN converted and stored in D10.
X2 0
14 1 { T2 D10 D4If X2 turns ON, the data stored in D10 will be counted
as the setting value.
ol Y ¢ Y18 .
11 < >—‘ When T2 counts up, Y15 will turn ON.

Coding

No. of | Com-

Device
steps [ mand

10 LD X0

11 BIN [K4X10| D10

14 LD X2

15 ouT |T2 D10

18 LD T2

19 OuT |Y15

20
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OouTC

O OUT C ... Counter output

Usable device

Digit

Bit device Word device | €™ | pointer | Level [desig-|N% %] ndex
: Vi v stant nation | St€PS
XY M|LISM|F|T|C|D|R|Z K|H P N
Device O
- 3
Setting 0 0
value
Setting value
| [ (1032767 is valid)
! |} < CO K50
T— Device No.(CO to 127)
Setting value
| (1 to 32767 is valid for
| ” < C1 D10 the data register details)
T— Device No.(CO to 127)
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, however the current value will be

incremented by 1.

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

Program example

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

i
10 11
C10
14 ||
A
X1
16 |
I

Coding
No. of Com- .
Device
< C10 K10 > steps | mand
Y30 . 10 LD X0
; 11 ouT C10 | K10
[ RsTic10H 14 |LD C10
15 ouT Y30
16 |LD X1
17 RST C10
19

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

10

14

W —R /0o

18

JE— p—
o

J—O 4 X L_X 1_X

22

-57-

10 is stored in DO when X0 turns ON.

20 is stored in DO when X1 turns ON.

C10 counts the data stored in DO as the setting value.
Y30 turns ON when C10 counts up.
Coding
cope | mana | DeViee
10 LD X0
11 MOV K10 (DO
14 LD X1
15 MOV K20 | DO
18 LD X3
19 ouT C10 | DO
22 LD C10
23 ouT Y30
24




SET

O SET ... Device setting (ON)

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePs
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
D O|O0|0|0|0O 1
Setting command
........... Setting data
I/ [SET
H. QEI_L__P_H
b 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

X5 OFF ,_|

X5

- —{se7ivio on

X7

b A—{wstivigy O QON 5
Y10 OFFJ u

(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.

SET input OFF

ON
Executed per scan | Executed per scan_

SET (Y, M, L, SM, F)
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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 No. of Com- ;
R Device
10 || [RST!Y8B steps | mand
>|(|8 R 10 LD X9
12 i [ SETY8B 11 RST Y8B
12 LD X8
13 SET Y8B
14
ON
X8 (SET input) OFF
ON
X9 (RST input) OFF
ON <‘
Y8B OFF

Operation of SET and RST commands
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RST

O RST ... Device resetting

Usable device .
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePs
X|Y|M|LISM|{F|T|C|D|R|Z KIH| P N
D O|O0|lO0|0|O|0|0 1/2
Reset command
/ _____ I Setting data
‘—1' [RST! D
D Device No. to
be reset
Function

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

contact are turned OFF.

Device Status
Y, M, L, SM, F |The coil and contact are turned OFF.
T,C 0 is set for the current value, and the coil and

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

Execution condition

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

RST input

RST

OFF — |

| Executed per scan |

L |
L |
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| Executed per scan

;l
1

|

L
L




RST

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

X4 . . .
10 “ { T96 K18000 D When.T96 is set for the mtegrated. t|m§r, .
T96 will turn ON when the X4 ON time is 30 min.
T96
14 H {C23 K16 >4 The No. of times that T96 turns ON is counted.
[ Sor iy .
L_RS_T_;__T_Q@_]“ T96 is reset when T96 turns ON.
C23 Y55
20 H < >4 Y55 turns ON when C23 counts up.
X5
22— [RSTI G2 H czsi
11 L.l i Les C23 is reset when X5 turns ON.
Coding
2 steps are used for T or C device. No. of | Com- Device
1 step is used for the other devices. steps | mand

10 LD X4

11 [OUT |T96 |K18000

14 LD T96

15 OUT |C23 |K16

18 RST | T96

20 LD Cc23

21 OUT | Y55

22 LD X5

23 RST | C23

25
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MC, MCR

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

Usable device L
Con- D'g.'t No. of
Bit device Word device Pointer | Level [desig-| oo | Index
stant nation
X|Y|M|LISM|{F|T|C|D|R|Z KIH| P N
n @)
2/1
D O|O0|0 0|0
MC ON/OFF command
| |1 Y. . HE
l I '—-M(-:---J----r-]---L---Q-j* Setting data
Nestin
n D <— device n (NO tog7)

il

Nesting (NO to 7) D

I EMCRnH

Device No. to
be turned ON

Function

(1) Ifthe MC ON/OFF command is ON when the master control starts, the operation results between
MC and MCR will remain the same.
(2) If the MC ON/OFF command is OFF, the operation results between MC and MCR will be as

follows.
100”15' 10ms 100ms integrated timer counter ouT SET/RST | SFT
timer command

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

(3) Upto 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.

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

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

(6) 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.

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

I E-li/_léﬁ_’:ml;l-é-]-{ N3 to N7 master control is canceled.

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

X9
10 1 [ MC | N0 Mo )
NOTM98 x10 Y30
13 |} < ba

X11

Y31

15 |} < ba

x12 a2 | (- Control range of [ MC | NO i M98
17 l; < >

X13 Y33
1o —F ¢ Y
21 [ MCRi No ]~/

Coding
steps | mana | Deviee
10 LD X9
11 MC NO | M98
13 LD X10
14 ouT Y30
15 LD X11
16 ouT Y31
17 LD X12
18 ouT Y32
19 LD X13
20 ouT Y33
21 MCR NO
22
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PLS, PLF

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

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePs
X|Y|M|LISM|{F|T|C|D|R|Z KIH| P N
D ORNORNG®) @) 2
PLS command
| | | I .
PLS I il LR':%.L..P..H
Setting data
D Device No. to
be pulse coded
PLF command
|1 [l R
PLF 1 ._th_F__;___D__]-*
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.

ON
X5
r— Eﬁié'E'Mb'H X6 OFF— L

---------- ON
[ ] [
—>|—|<—1 scan —>|—|<— 1 scan

(2) 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
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.

X5 -
R e
—| [ PLF : MO X5 OFF
N
MO OFF

1 scan —>l—|<— —»I—L— 1 scan

(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.
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PLS, PLF

Program example

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

Coding
l g S No. of Com& Device
10 | i [PLS: M9 steps | man
10 LD X9
11 PLS M9
13
ON
X9 OFF
ON
M9 OFF | l
1 scan
(2) Program to execute PLF command when X9 turns OFF.
Coding
No. of Com- .
_________ Device
10 | :l E’?.':F..L.M?. steps mand
| 10 LD X9
11 PLF M9
13
ON
X9 OFF
ON
M9 OFF
B EE—
1 scan
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SFT

O SFT ... Device shift
Usable device -
Digit
- : - Con- . desig- No. of
Bit device Word device otant | POinter | Level nati(?n steps | Index
X|Y|M|L|[SM|F D|R|Z K|H P N
D 0|00 |0|0O
SFT command
seT | M1 Il {SFTi{ D
Setting data
Device No. to
Dl 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.
Shift input
MO o™ M15M14M13M12M11IM10 M9 M8
|| [sFTiMuag @ olol1l1]o]state before initial shift
(Pulse coding)
[SFTivis @ [o]o]o] 04|/1 Lol1[0] after 1st shit input
@lo |o | o!llolo |1 |o IAfter 2nd shift input
it s
'-‘S'EI""MA'Z]_“ @ | 0 |o | 1 | 0 | 0 | 0 |1 |o IAfter 3rd shift input
[sFT{ M1 ® | 0 |1 | 0 | 0 | 0 | 0 |1 |o IAfter 4th shift input
X|0|2 oo pe-oe- ®|olololololol1]o]After 5th shift input
I [SET: M10 |
* In M8 to 15, "1" indicates ON and "0" indicates OFF.

Operation of shift command
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SFT

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

ON
SFT input oFF | L ] [
SFT command Q |—| |_

Executed per scan | Executed per scan |

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

x
6 1 { PLsi Mo H
Mo .
9 || [sFTivselg
(pules coding)
[SFT{Y5AH4 o
""" foeT Shifting is executed when MO turns ON.
oo JR— o~ (program from the largest device No.)
[SFT. YS9 1¢
|y — HEVY:
{SFT Y58 |
X7 . a
26 1 {PLs i ms |}
M8 ~ X57 is turned ON when X7 turns ON.
29 1 {SET! Y57
Coding
MO ) Ny N N No. of Com- Device
\ \ \ \ steps mand
X7 6 LD X8
/ / / / 7 PLS MO
Y57
\ \ \ 9 |LD MO
Y58 10 SFT Y5B
Y59 ) ) 14 SFT Y5A
/ 18 SFT Y59
YSA 22 SFT Y58
Y58 26 LD X7
27 PLS M8
29 LD M8
30 SET Y57
31
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MPS, MRD, MPP

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

Usable device .
Digit
Bit devi Word devi Con- | pointer | Level |desig- No. of Index
it device ord device stant de9- | steps
X|Y| M|LISM|F|T|C|D|R|Z KI{H| P N
1

MPS, MRD and MPP are not displayed.

/

[l T - [l ¢
1 L _MPS | 1 < b
"""" '—I | | /
[ MrRD J—| < >

(.
<
3
o

L
A
X

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

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 Y10
|| || |1 : || || I /
104 | 11 ( >" 10 | 11 AN >"
X3 X4 Y11 X0 X1l X3 X4 Y11
— = hat—HHH—HHFHHF—— b
i 0 e
/ /
1 < >4 [191 1 < >
(1) Program using MPS, MRD and MPP.
Coding
No. of [ Com- Devi
XIC (a) M8 Y30 steps | mand evice
/
10 '_| I 11 S ba o 10 LD X1C
Y31 a 11 MPS
(b) < \ ®
XD (c) M9 (d) Mé8 Y32 N 0N 12 |AND Ms
,_|| Il I / >4 13 ouT Y30
16 ! 1 e h b 14 [wmrpP
TP 3 15 ouT Y31
>~
© a " v34 > - 6 |LD X1D
(f) 4 >
p C
XLE M8l (@) M96 ) v3s |Z “ i; Z\F;S M9
| I N
27 +—H| 11 < >1 (] 19 [mps
. MS7 , Y36 ! 20 [AND  [me8
() Nllég N va7 L < 21 ouT Y32
- e 22 MPP
0 ” < 1 © 23 AND T0
GQ) 4 Y38 > 24 ouT Y33
- f 25 MPP
L 26 ouT Y34
4 27 LD X1E

28 AND M81

@[ 29 [wmpPs

30 AND M96

31 ouT Y35

(h) 32 |[MRD

33 AND M97

< 34 ouT Y36

0] 35  |[MRD

36 AND M98

37 ouT Y37

0) [ 38 [wmPP

- 39 ouT Y38

40
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DEFR

O DEFR ... Pulses in regard to operation results

Usable device -
Digit
Bit device Word device Con- [ o inter | Level |desio-| N O | ingex
: Vi Vi stant nation | St€PS
X|Y|M|L|SM|F|T|C|D|R|Z K|{H| P N
D O|O0|O0|0|O0O 1
DEFR command
| ! D
| | Y /
| A ITI N A
(Note)
Setting data
Operation memory for
D | generating one scan worth
of pulses
(Note) In programming with the MELSEC PLC development tool (GX Developer),
"AND" command is substituted and used.
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 MO
I |} M < Ml>‘~ X5 OFFJ L]
L

ON

MO OFFJ
®]

N

M1 OFF ,_I ,—\—
Sl e

1 scan 1 scan

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 MO No. of | Com- .
Device
10l |} K < YO steps | mand
| 10 LD X9
11 ANDP MO
12 ouT YO
13
ON
X9 OFF
ON
YO OFF ‘
1 scan
(2) Program to execute MOV command once when X9 turns ON.
Coding
MO No. of | Com- .
----- Device
10 | 1 M {mMovi Ko | D10 steps | mand
10 LD X9
11 ANDP MO
12 MOV KO (D10
15
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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 (=)

Usable device L
Digit
Bit device Word device Con- | pointer | Level |desig- No. of Index
stant nation | StePS
X|Y| M|LISM{F|T|C|D|R|Z K|{H P N
S1/0|0|O0|O0|O0O]|O|O0O|0O|0O|0O (ONN@) O 3
S2 O|0|0 |0
LD= [ = istis2 ——< >
Setting data
s1 Comparison data or
Il R RSt Mty No. of device where
- = ! 81 ! :'—< b ) -
AND I R an S2. e comparison data is
S2
stored.
| |1 |1
OR= | 1T 11 < >*
— = isii s2
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=52

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

-74 -




LD=, AND=, OR=

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

_______ Y33
10 _E____i_*_(_‘}X_Q_E___D_S__:] —

(2) Program to compare the BCD value 100 and D3 data.

10 = ni00i b3 }—<

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

M3 . S e Y33
10 F+—{ = ikwo b3}

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

IIVI|3 '}/||8 Y33
10 1 11 <

-75 -

Coding

steps | mand | Deviee
10 LD= K4X0| D3
13 ouT Y33

14

Coding

stops | mana | Deviee
10 LD M3

11 AND= H100| D3
14 ouT Y33

15

Coding

Steps | mand | Deviee
10 LD M3

11 LD= K100 | D3
14 OR M8

15 ANB

16 ouT Y33

17

Coding

Gteps | mand | Deviee
10 LD M3

11 AND M8

12 OR= DO |D3
15 ouT Y33

16




LDD=, ANDD=, ORD=

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

Usable device L
Digit No. of
. . . Con- . desig- :
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|{Y|M|LI|SM|F|T|C|D|R|Z K|H P N
S1|O0|O0|O|0|0|O0|O0|O0|0 |0 o0 o | 3
S2 O|0|0O |0

LDD= [ D= {s1is2 ——X >

Setting data

Comparison data or
11 | e i N :l ( St head No. of device

ANDD= 3 LDz 1810 S2 e o where comparison

data is stored.
_ | |1 || V4
ORD= | 11 11 \ >*
— p=_is1 i s2
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 No. of | Com-

------- T T Device
10 D= [K8X0! D3 |—< steps | mand

10 |LDD= |K8X0 | D3

13 |OUT [Y33

14

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

Coding

M3 e Y33 No. of | Com- Device
10 b= 18000 D3 }—— steps | mand

10 (LD M3

11 |ANDD= [H18000 | D3

15 |OUT |Y33

16

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

Coding
Mg Y33 NO- Of Com_ Device
10 F——{ D=_ik-80000; D3 14— ><~ steps | mand
M8 10 LD M3

I 11 |LDD= |k-80000| D3

15 [OR M8

16 |ANB
17 |OUT Y33
18
(4) Program to compare the DO, D1, D3 and D4 data.
Coding
M3 M8 Y33 No. of | Com- Device
10 |} || < steps | mand
S . o - 10 LD M3
L D= 1. DO i D3 | 11 |AND |M8

12 |ORD= |DO D3

15 |OUT |Y33

16
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LD>, AND>, OR>

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

Usable device L
Digit
Bit devi Word devi Con- | pointer | Level |desig- No. of Index
| EVICG Or EVICG Stant nation Steps
X|Y| M|LISM|F|T|C|D|R|Z KIH| P N
S1/0|0|O0|O0|O0O|O|O0O|0O|0O|0O (ONN@) ol s
S2 Ol0|0 |0
LD> [ > is1isa ——<
Setting data
______________________ s1 Comparison data or
AND> H E____>____:___S_1__ i S2 |—< > No. of device where
comparison data is
S2 stored.
OR> || || < ba
— > isiis2
Function

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

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

Execution

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

V33 No. of | Com-

_______ e Device
10 >_iKkaxoi b3 }——— steps | mand

10 LD> |K4X0 |D3

13 OouT |Y33

14
(2) Program to compare the BCD value 100 and D3 data.
Coding
M3 Y33 No. of | Com- :
-------- P s Device
10 > iH100 D3 steps | mand

10 |LD M3

11 |AND> [H100 (D3

14 |OUT |Y33

15
(3) Program to compare the BIN value 100 and D3 data.
Coding
Mg Y33 No. of | Com- Device

10 > _ikw00} b3}~ >- steps | mand

M8 10 |LD M3

|

1

11 |LD> K100 | D3

14 |OR M8

15 |ANB
16 [OUT [Y33
17
(4) Program to compare the DO and D3 data.
Coding
M3 M8 Y33 No. of | Com- Device
10 | —| < steps | mand
10 (LD M3

t—L > iDoiDp3 F—r0 11 |[AND |m8

12 |OR> |DO D3

15 |OUT |Y33

16
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LDD>, ANDD>, ORD>

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

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | St€PS
X|Y| M|LISM|F|T|C|D|R|Z K P N
S1/0|0|O0|O0|O0O|O|O0O|0O|0O|0O O o | 3.
S2 Ol0|0 |0
LDD> { b>[s1is2 ——< >
Setting data
Comparison data or
|1 N R R R 1 head No. of device
ANDD> || [ D> st s2 }——< > - of d
""""""""""" where comparison
S2 .
data is stored.
ORD> |} | < b
— p> st} s2 F—
Function

(1) 32-hit 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 No. of | Com-

------- peosooneoos- Device
10 D> 1K8X0: D3 |—< steps | mand

10 |LDD> |K8X0 |D3

13 |OUT |Y33

14

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

Coding

No. of | Com-

------- Y33 Device
10 —_ b> ‘H1s000. D3 _}——< >‘~ steps | mand

10 |LD M3

11 |ANDD> [H18000 | D3

15 |OUT |Y33

16

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

Coding
M3 R R Y33 No. of | Com- Device
10 —+—{ D> iK-80000; D3 |4 ><~ steps | mand
M8 10 [LD  |M3

1l 11 |LDD> [k-80000| D3

15 |OR M8

16 |ANB
17 |OUT |Y33
18
(4) Program to compare the DO, D1, D3 and D4 data.
Coding
M3 M8 Y33 No. of | Com- Device
10 | —| < steps | mand
10 |LD M3

t—LDb> i Doi b3 F——o 11 |[AND |m8

12 |ORD> |DO D3

15 |OUT |Y33

16
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LD<, AND<, OR<

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

Usable device -
Digit No. of
. . . Con- . desig- :
Bit device Word device Pointer | Level 19-| Steps | Index
stant nation
X|Y| M|LISM|F|T|C|D|R|Z K|H P N
S1|O|O0|O|O|O|O|0|0O|0O|O 0|0 o 3
S2 O|0|0 |0

LD< [ < istis2 F——< ¢

Setting data

________________ I s1 Comparison data or
AND< H E____<____j___5_1__j__§_2___ |—< > No. of device where
S comparison data is
stored.
OR< I I I I < ba i
— < Isiis2 }—
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-

10 < lkaxoi b3 F——X steps | mand

Device

10 LD< |K4X0 | D3

13 OuT |Y33

14

(2) Program to compare the BCD value 100 and D3 data.

Coding

No. of | Com-

-------- Y33 Device
10 < _iH100] D3 }—< ><~ steps | mand

10 (LD M3

11 |AND< [H100 (D3

14 |OUT |Y33

15
(3) Program to compare the BIN value 100 and D3 data.
Coding
Mg Y33 No. of | Com- Device
10 < ikiof b3 4~ >- steps | mand
I}/I8 10 (LD M3
1

|
I 11 |LD< K100 |D3

14 |OR M8

15 |ANB
16 |OUT [Y33
17
(4) Program to compare the DO and D3 data.
Coding
M3 M8 Y33 No. of | Com- Device
10 || 4 )-\ steps | mand
10 |LD M3

—L < D0} ps F——"o0 11 |[AND |m8

12 |OR< |DO D3

15 |OUT |Y33

16
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LDD<, ANDD<, ORD<

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

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: vi Vi stant nation | StePs
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
S1|O0|O0|O0|O0|O0O|O0O|O0O|O|O |0 (ORNO) o | 3
S2 OO0 |0
LDD< [ b< is1 i s2 ——< >4
Setting data
s1 Comparison data or
ANDD< “ ED<,_Sl_ L s2 I < > head No. of d_eV|ce
where comparison
S2 .
data is stored.
ORD< I I < >
—{ b< s1i s2 }—
Function

(1) 32-hit 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 No. of | Com-

------- PR ShE i Device
10 D<_iKex0i D3 |—— steps | mand

10 |[LDD< |K8X0 |D3

13 |OUT |Y33

14

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

Coding

M3 No. of | Com-

_______ Y33 Device
10 — b<_ iH18000. D3 }— ><{ steps | mand

10 (LD M3

11 |ANDD< [H18000 | D3

15 |OUT |Y33

16

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

Coding
M3 No. of | Com- .
................ Y33 Device
10 = Db<_iK-80000{ D3 }—+— >-{ steps | mand
M8 10 LD M3
| ]

11 11 |LDD< |K-80000( D3

15 |OR M8

16 |ANB
17 |OUT [Y33
18
(4) Program to compare the DO, D1, D3 and D4 data.
Coding

Device

M3 M8 Y33 No. of | Com-
10 H I steps | mand

/N

10 (LD M3

t—L D< Do D3 F——" 11 |AND |m8

12 |ORD< |DO D3

15 |OUT |Y33

16
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O+ ... BIN 16-bit addition

Usable device L
Digit
. . . Con- . desig- No. of
Bit device Word device Pointer | Level 19-| Steps | Index
stant nation
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
S1 Ol0|0 |0
S2 Ol0|0 |0 (ONN@) 4
D O|0|O0 |0
Setting data
N Addition data or No. of device
Addition command S1| Where addition data is stored.
TL | “ E+ 31ﬁ32JD < Addition data or No. of device
| where addition data is stored.
D No. of device to store addition
results.

Function

1)

(2)
®3)

(4)

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
X x A
[ \ r \ It \
B15...iovrn., BO B15...oounen... BO B15...osrinn. BO
5678 (BIN) + 1234 (BIN) > 6912 (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 Judgment of
positive/negative
0 Positive
Negative

The carry flag will not turn ON even if an overflow results.
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Execution conditions
The execution conditions for + are as shown below.

ON

Addition command OFF

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
MO No. of | Com- .
------ R e e S Device
10I || E__+____;___99__1__D_%9_1__Q?_ﬁ steps | mand v
(ON) 10 LD MO
11 + DO D10 D20
15
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D+

O D+ ... BIN 32-bit addition

Usable device L
Digit
. . . Con- . desig- No. of
Bit device Word device otant | POinter | Level 4919 | steps Index
X|Y| M|LISM|F|T|C|D|R|Z K| H P N
Si1 Ol0|0 |0
S2 Ol0|0 |0 (ONN@) 4/5
D O|0|0 |0
Setting data
N Addition data or head No. of device
Addition command S1

where addition data is stored.

_|_|_ I “ ED+FS-1?S-23D:& s2 Addition data or head No. of device

""""""""""" where addition data is stored.

Head 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+1 s1 S2+1 S2 D+1 D
A A A A A A
r Y \ 4 Y \ r Y \
B31....B16B15......B0  B31......B16B15.....B0  B31.....B16B15......B0
567890 (BIN) + 123456 (BIN) C>| 691346 (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).

B31 Judgment of
positive/negative
Positive
1 Negative

(4) The carry flag will not turn ON even if an overflow results.

-88 -



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
X0 No. of | Com- ;
1o| |} [ D+ ! DO | D9 | D20 steps | mand Device
| 11 LYt 2PV HL 0 L. bt p
10 LD X0

11 D+ DO D9 D20
15
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O — ... BIN 16-bit subtraction

Usable device L
Digit
. . . Con- . desig- No. of
Bit device Word device Pointer | Level 19-| Steps | Index
stant nation
X|Y| M|LISM|F|T|C|D|R|Z KIH| P N
S1 Ol0|0 |0
S2 Ol0|0 |0 (ONN@) 4
D O|0|0 |0
Setting data
s1 Subtraction data or No. of device
/ Subtraction command where subtraction data is stored.
|:| M l H Er51ﬂ52DH 52 Subtraction data or No. of device
| where subtraction data is stored.
D No. of device to store subtraction
results.

Function

)

(2)
®3)

(4)

The device designated with S2 is subtracted From the device designated with S1, and the
subtraction results are stored in the device designated with D.

5678 (BIN) - 1234 (BIN) > 4444 (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).

Judgment of

B15 - .
positive/negative

Positive

Negative

The carry flag will not turn ON even if an underflow results.
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Execution conditions

The execution conditions for - are as shown below.

Subtraction command OFF

Program example

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

MO

ON

Executed per scan

0 }—|
(ON)

<

>

Executed per scan

Coding
No. of | Com- Device
steps | mand
10 LD MO
11 |- D3 D10 |D20
15

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

< T3 K18000 >

T

MO

I
(ON)

-01 -

Coding
No. of | Com- Device
steps | mand
10 LD X3
11 [OouUT (T3 K18000
13 LD MO
14 MOV |K18000 |D2
17 |- D2 T3 D3
21 BCD |D3 D20
24




O D- ... BIN 32-bit subtraction

Usable device L
Digit
. . . Con- . . No. of
Bit device Word device Pointer | Level [desig-| oo | Index
stant nation
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
S1 OO0 |0
S2 OO0 |0 (ORNO) 4/5
D O|0|0 |0
Setting data
_ s1 Subtraction data or head No. of device
Subtraction command where subtraction data is stored.
T | ” EDr81L82JD 52 Subtraction data or head No. of device
| """""""""" where subtraction data is stored.
D Head No. of device to store subtraction
results.
Function

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

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

S1+1 s1 S2+1 S2 D+1 D
A A A A
r N/ \ 4 N\ ) 4 \( \
B31....B16B15......B0  B31.....B16B15.......BO B31.....B16B15.......B0
567890 (BIN) - 123456 (BIN) C>| 444434 (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).

Judgment of

B31 - .
positive/negative

Positive

Negative

(4) The carry flag will not turn ON even if an underflow results.
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Execution conditions
The execution conditions for D- are as shown below.

ON

Subtraction command OFF

Executed per scan

< < >
< | o < >

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.

Subtract DO, 1 from D10,11,

X1

| | R T RAA N Sy
10 11 L _D-_; D10: DO : D99 and store the results in D99,100
15 >|<|2 - Tmmmemsa onosooepoooas Subtract DO, 1 from D10,11,

11 L D- i D10 : DO _: D97 and store the results in D97,98

Coding

tope |mand | Deviee

10 |LD X1

11 | D- D10 |DO D99
15 |LD X2

16 |D- D10 (DO D97
20
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O * ... BIN 16-bit multiplication

Usable device -
Digit
. . . Con- . desig- No. of
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|Y| M|LISM|F|T|C|D|R|Z K|H P N
S1 O|0|0 |0
S2 O|0|0 |0 0|0 4
D 0|00 |0
Setting data
s1 Multiplication data or No. of device
Multiplication command where multiplication data is stored.
| || | i Ten VR Multiplication data or No. of device
* * . 81:82: D S2
—I_L | 1 b coTm T ’j“ where multiplication data is stored.
D Head No. of device to store
multiplication results.

Function

1)

(2)
®3)

The BIN data designated with S1 is multiplied by the BIN data designated with S2, and the
multiplication results are stored in the device designated with D.

A A D+1 D
( \ ( \ / A v A
B15.ee oo BO B15..miiiiiieeeneeaenn, BO B31......B16B15....... BO
5678 (BIN) * 1234 (BIN) IZ> 7006652 (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 (S1 and
S2is by B15, D is by B31).

B15/B31|  Judgmentof
positive/negative
Positive
1 Negative
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Execution conditions
The execution conditions for * are as shown below.

ON

Multiplication command OFF

Executed per scan

Program example

»

<
>

<%

Executed per scan

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

Coding
| II5 R N R No. of | Com- Device
10 | 1l L _* i DO _iK5678; D3 steps | mand
10 LD X5
R DO K5678 | D3
15
(2) Program to multiple the DO BIN data and D10 BIN data, and output the results to D20.
Coding
| 'Y',O - g R — S No. of | Com- Device
10 | 1l __*_ i DO i D10 : D20 steps | mand
(ON) 10 LD MO
R DO D10 |D20
15
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D*

O D* ... BIN 32-bit multiplication

Usable device -
Digit
Bit device Word device Con- [ oointer | Level |desig-| N2 Ol e
: Vi vi stant nation | StePs
X|Y| M|LISM|F|T|C|D|R|Z K|H P N
S1 O|0|0 |0
S2 O|0|0 |0 0|0 5/6
D 0|00 |0
Setting data
s1 Multiplication data or head No. of device
Multiplication command where multiplication data is stored.
| 11 | reoe oo Multiplication data or head No. of device
D* * : : S2 o )
- —I_L | " "Q-""g'l"“-s"z""pj-‘ where multiplication data is stored.
p | Head No. of device to store
multiplication results.
Function

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

S1+1 D
A S1 3211 SAZ D+3 D+2 D+1

Y \ s Y \ ’_A_\
B31...... B16B15....... BO B31...... B16B15....... BO B63...B48B47...B32B31...B16B15...B0

567890 (BIN) * 123456 (BIN) > 70109427840 (BIN)

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1 and S2.
(3) The positive/negative of the datain S1, S2 and D is determined with the highest-order bit (S1 and
S2is by B31, D is by B63).

Judgment of

B31/B63 - )
positive/negative

0 Positive

Negative
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D*

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

ON

Multiplication command OFF

D*
Executed per scan

>

<%

Program example

<

>

<%

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.

Coding
Gtope |mand | Deviee
10 |LD X5
11 | D¢ D7 D18 |D1
16

(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.

Coding
o f—i O b5 B T 55} | stes |mand| 0%V
R e 10 |LD X0
[DMov! D3 K8Y30 7 o o0 o0 oo
16 [DMOV |D3  |K8Y30
20
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O /... BIN 16-bit division

Usable device .
Digit
. . . Con- . desig- No. of
Bit device Word device otant | POinter | Level 4919 | steps Index
X|Y|M|L|SM|F|T|C|D|R|Z K| H P N
S1 O|0|0O |0
S2 O|0|0O |0 O|0O 5
D O|0|0O |0
Setting data
Division data or No. of device
S1 S .
Division command where division data is stored.
| 11 | coene TSV s2 Division data or No. of device
JIL | I L_!___;__S_}__,___S_?_J__Q]“ where division data is stored.
p |Head No. of device to store division
results.
Function
(1) The BIN data designated with S1 is divided by BIN data designated with S2, and the division
results are stored in the device designated with D.
Quotient Redundant
S1 S2 D D+1
A A A A
4 N\ 4 N \
B15......cccens BO B15......ccooii BO B15......cccocs BO B15.........ccccc...... BO
5678 (BIN) / 1234 (BIN) C> 4 (BIN) 742 (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).

Judgment of

B15 positive/negative

Positive

Negative

(4) For the word device, the operation results will be stored as quotient and redundant using the
32-hit.
Quotient ... Stored in low-order 16-bit.
Redundant... Stored in high-order 16-bit.
(5) The S1 and S2 data will not change even after operation is executed.

-08 -



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

ON

Division command OFF _— .

Executed per scan

< > < >

Executed per scan

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- :
------ T AT Device
1o| 1 { + 1 D10 {K100{ DO steps | mand

10 LD X3

——{ /| Do ik3iai D5 THRE D10 K100 | DO

15 / DO K314 | D5

20

Point

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

Possesses DO, D1
—{ /o ksai p5s H
‘—>Possesses D5, D6

L Redundant

uotient
»>Possesses DO Q
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D/

O D/ ... BIN 32-bit division

Usable device L
Digit
. . . Con- . desig- No. of
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|Y|M|LISM|{F|T|C|D|R|Z KIH| P N
S1 OO0 |0
S2 OO0 |0 (ORNO) 5/6
D O|0|0 |0
Setting data
s1 Division data or head No. of device
Division command where division data is stored.
| '/ ______________________ Division data or head No. of
| | N v | H
L | 11 I__D./...L..SJ:__L.S_Z_.J..QJ* S2 | device where division data is stored.
D Head No. of device to store division
results.
Function

(1) The BIN data designated with S1 is divided by the BIN data designated with S2, and the division
results are stored in the device designated with D.
Quotient Redundant

S1 +
S141 A S2+1 S2 D+1 D D+3 D+2

1 \ \ ( \ \ / Y L Y
B31...... B16B15....... BO B31...... B16B15....... BO B31...... B16B15....... BO B31...... B16B15....... BO

567890 (BIN) / 123456 (BIN) C> 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 S1, S2 and D is determined with the highest-order bit (B31).

B31 Judgment of
positive/negative
Positive
1 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 [ .

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 worth of low-order
16-bit of the results to Y30 to 3F.
Coding

______ No. of | Com- Device

10 || [ * [ DI0 [ K314 DO |4 | steps | mand
________________________________ 10 LD X3
+—{ Db/ i Do ! Kioo| D2 11 | * D10 |K314 | DO
[ I e 15 D/ DO K100 | D2
{ MOV i D2  iK4Y30
""""""""""" 21 MQV | D2 K4Y30
24

Point

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

— _'IDIZIEIéﬁdﬁﬁ]ﬁf}%ﬁi@bﬁfiﬁfﬁ@é]-\
‘—> Possesses D2 to D5

D3, D2...Redundant
D5, D4...Quotient
> Possesses DO, D1

oo T rosesos The details of D2 are
MOV ;D2 1K4Y3§H output to Y30 to 3F.
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INC

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

Usable device L
Digit
Bit device Word device Con- | pointer | Level |desig- No. of Index
stant nation steps
X|Y| M|LISM{F|T|C|D|R|Z K{H| P N
D OO0 |0 2
INC command Setting data

| “/ o No. of device to be INCed
inc | L ] il ul\!_Q_;__P__H Dl 1)

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

5678 (BIN) +1 C> 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 _ I

INC —
Executed per scan

< > < >
< > < >

Executed per scan
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INC

Program example
(1) Example of addition counter program

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

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

Set D8 to 0 when X7 turns ON.

Execute D8+1 at X8 OFF to ON
when M38 is OFF.

M38 turns ON when D8 = 100.

Coding
stops | mana | Deviee
10 LD X7
11 MOV KO D8
14 LD X8
15 PLS M5
17 LD M5
18 ANI M38
19 INC D8
21 LD= K100 | D8
24 ouT M38
25




DINC

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

Usable device -
Con- D'g.'t No. of
Bit device Word device Pointer | Level [desig-| oo | Index
stant nation
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
D O|0|O0 |0 2
DINC command Setting data

|/ | Head No. of device to be
DINC ! D
CINTS] | L e H DINCed (+1)

Function
(1) The device (32-bit data) designated with D is incremented by one.

D+1 D D+1 D
A A A A
r A4 \ 4 N \
B31........... B16B15........... BO B31.......... B16B15........... BO
73500 (BIN) +1 > 73501 (BIN)

(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 —_— —

DINC —
Executed per scan

< > < >

Executed per scan
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DINC

Program example

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

MO
| |

(Pulse coding)

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

(Pulse coding)

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

- 105 -

Coding

ctops | mand | Deviee
10 |LD MO

11 |DINC |DO

13

Coding

ctops |mand | Deviee
10 |LD MO

11 |DMOV |K6X10| D3
14 |DINC |D3

16




DEC

O DEC ... (16-bit BIN data) -1

Usable device .
C D'g.'t No. of
Bit device Word device O | Pointer | Level |desig-| &0 index
stant nation
X|Y|M|LISM|{F|T|C|D|R|Z KIH| P N
D OO0 |0 2
DEC command Setting data
DEC _I_I_ ]l H EDEC,.DH D (N:(L)) of device to be DECed
Function

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

D D
A A
r N I N
BL5. e, BO BL5. .o eeeeeee e BO
5678 (BIN) -1 o 5677 (BIN)

(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

DEC command OFF

DEC

< >
-<¢ >

Executed per scan

Executed per scan
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DEC

Program example
(1) Example of subtraction counter program

10

EAOV 1 K100 ; DS} Set D8 to 100 when X7 turns ON.

£ [DECP! D8 Execute D8-1 at X8 OFF to ON
when M38 turns OFF.

18¢— = [ koiDg F——< >} M8 tums ON when D8 = 0.

14

Coding

No. of | Com-

Device
steps | mand

10 (LD X7

11 MOV |K100 | D8

14 (LD X8

15 PLS [M5

17 LD M5

18 |[ANI M38

19 |DEC (D8

21 |LD= [KO D8

24 | OUT |M38

25
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DDEC

O DDEC ... (32-bit BIN data) -1

Usable device .
C Digit No. of
Bit device Word device O | Pointer | Level |desig-| &0 index
stant nation
X|Y|M|L|SM|F|T|C|D|R|Z K| H P N
D 0|00 |0 2
DDEC command Setting data
| ||/ ey T Head No. of device to be
DDEC: D
boec] 'L | " s H Dl bpECed (-1)
Function
(1) The device (32-bit data) designated with D is decremented by one.
D+1 D D+1 D
A A A
4 Y \ 14 A4 N
B31......... B16B15........... BO B31......... B16B15........... BO
73500 (BIN) 1 C> 73499 (BIN)

(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

DDEC command OFF —— —

DDEC
Executed per scan

< >
R L

Executed per scan
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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
10 I 1 E'?P.EQL__D_Q_H steps | mand
(pulse coding) 10 LD MO
11 |DDEC | DO
13

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

4.
Coding
| |Y||o — R I No. of | Com- Device
10— | [DMoVikex10 D3 steps | mand
(pulse coding) S e 10 |LD MO
[DDEC; D3 11 |DMOV |K6X10|D3
14 |DDEC |D3
16
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BCD

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

Usable device -
. . . Con- . leglt No. of
Bit device Word device otant | POinter | Level nzfi'ogr; steps | Index
X|{Y|M|L|SM|{F|T|C|D|R|Z K|H P N
S|O|O0O|O|O|O0O|O|0|0|0O0 |0 O 3
D O|0|0 |0
Setting data
BCD conversion command BIN data or No. of device
| ”/ I r___]* S where BIN data is stored.
Bco| [ L 1] BCD i S i D
| 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
S side BIN 9999 loJo|1|ofofs]1]a]ofofofofa]a]a]1]
\_V_)

L. Always set to 0 @ BCD conversion

8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1

[1]ofof1fa]oofa|a]ofof1]|1]ofo]1]
N ) v J
1st place

D side BCD 9999

Y Y Y
1000th place 100th place 10th place

(Note 1) A minus value cannot be converted correctly.

Execution conditions

The execution conditions for BCD are as follow.
ON

BCD command OFF

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.

0CA
TCA
ZCA
€CA

VZA
GCA
9CA
LCA

8CA
6CA
VZA
acA

JCA
aca
A
d42ZA

—1|O|O(O

Coding

@ o
Q2 W
>
S (=

A a3

O< |«

=|(o|o
o]
mm DW
Q O
OCe|Q|al|3S
S wn
00.0147
o Q| (A |||
Zn

31

tK4Y20

{BCD | C4 | D4

e
'

D4

[P —

-

LMOV

p>Ju—

10

(ON)
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DBCD

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

Usable device .
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePs
X|Y| M|LISM|{F|T|C|D|R|Z K| H P N
S|O|O|O0O|O0O|O0O|O0O|O0O|O|0O|0O O 4
D OO0 |0
Setting data
DBCD conversion command BIN data or head No. of

S device where BIN data is

peco] [ L I | Etzéébil{léllf_ﬁlb_]* 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)
e A R % N
S side BIN 99999999 A AR AR R A AR AR AR R R R R e R R R
EOEaEARARARASAEARRANERREARRARARE
%’_J

L. ) ) @ BCD conversion

Always set to 0 (High-order 5-bit)

~ © Q
=) S ge k! =T = ! 5
X X X X X X X X

K_A_V_A_Y_A_Y_A_Y_A_Y_A_V_A_V_A_\

1|ojo|1]1]ojo[1]1|o]o[1|1]o[o]1]1]o]o|1[1]0]o[1]1|0[o]1|1]0]0]1]

——
10,000,000th place | 100,000th place | 1,000th place L 10th place 1st place

1,000,000th place 10,000th place 100th place
- '\ )
e . e
D+1 (High-order 4-digit) D (Low-order 4-digit)
(Note 1) A minus value cannot be converted correctly.
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DBCD

Execution conditions
The execution conditions for DBCD are as follow.

ON

DBCD command OFF

DBCD

Executed per scan

< » <
< > < >

Executed per scan

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

Lwod 23238 K98s JIIQ S8Ey
SESS SESST SESS S>> > 0 335>
[TTT TTTT TTTT  TTTT [TTT
[eololoNe] [eoleolole) [eoloNoNe] OO OO 0 <t N
[cloloNe] [eololeole] OO OO 00 <t N
[cleoloNe] OO OO 00 <t N
[eleoloNe] O <tAN -
0 <t N
olololo] ol ol el ool
Coding
>|<I|3 / No. of | Com- Device
10 Il { T5K18000 >4 | steps | mand
MO 10 |LD X3
[ e
13 Il [DBCD: _T5 : D15 11 |louTt |15  [k18000
------ qommemmemmmeoaan 13 |LD MO
[bMoVi D15 K5Y1CH
""""""""""" 14 |DBCD |T5 D15
18 |DMOV | D15 |K5Y1C
22
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BIN

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

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePS
X|Y/ M|LISM|F|T|C|D|R|Z K|{H P N
S|O|O|O0O|O0O|O0O|O0O|O0O|O|0O|0O o 3
D OO0 |0
Setting data
BIN conversion command < BCD data or No. of device
| / _____________ where BCD data is stored.
BN | [ L || [BINiS I D
| 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.

. 8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1
S side BCD 9999
1]olol1]afofof2]alo]o]1]1]o]o]1

Y Y Y Y
1000th place 100th place 10th place 1st place
@ BIN conversion
D side BIN 9999 3276816384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

[olofafofofsfsfsfojofofofafafa]1]
;Y_J

|_. Set to 0

(Note 1) A minus value cannot be converted correctly.

Execution conditions

The execution conditions for BIN are as follow.
ON

BIN command OFF

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.

Can be used ’

[TTTTTTT
|
[TTTTTT]I
—
—
[TTTTTTT

Digital switch BCD

for other
ourposes 1111 TTTT  TTT]
(ool Ne] [eleoloNe] 00 <t N
OO OO 00 < N
00 < N
OVO‘—!O OVOHH OVHHO
Lwao m<<o o ~NOoWwS MNMNAHO
e — — o
S>>>  >>>> >>>> >>>>
DIl card
Coding
X8 No. of | Com- :
------ A Epeehe bt Device
104 1 [ BIN ik3x10i D8 steps | mand
10 LD X8
11 BIN K3X10 | D8
14
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DBIN

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

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
stant nation | StePs
X|Y|M|LI|SM|F|T|C|D|R|Z K| H P N
S|O|O0O|O0O|O0|O|O|O0O|O|0O |0 O 4
D O|0|0O0 |0

Setting data

DBIN conversion command BCD data or head No. of
/ S | device where BCD data

o] L | @1@1‘.&1‘.‘@3 s stored,
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
A A
ld Y N
S side BCD 99999999 =) ! ‘Y hS! g G 34 2
X X X X X X X X

—Hr

OTNAOTNAOT N AT NAHO ST N0 N0 T N0 N

|1|o[o]1]1]o]o[1|1]o]o]1]1|o[o]|1]1]0]0]1|1]0]o]1]1]0]o]1]1|0]0]2
H_/;Y_a

10,000,000th place |100,000th place | 1,000th place | 10th place 1st place

1,000,000th place  10,000th place 100th place

@ BIN conversion

D+1 D
A A
4 e )

4 QO @ @~ O YTONdO R ON© BY ON Ao
NN N NN N NN e R T N s s T s A T R S - R T R R R R =
DN NN N NN

D side BIN 99999999 o e T T NS T T T S T T T T TR T T T T T T T e
0(0|0|0(0{1|0f2|1{1|1|2|0|1|0O(1{1|1|2|0|0|0O(0(Of1|2(2{2|2(2|1j21
-
Always set to 0

(Note 1) A minus value cannot be converted correctly.
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DBIN

Execution conditions
The execution conditions for DBIN are as follow.

ON

DBIN command OFF — —

DBIN —
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
X0 No. of | Com- :
------ Device
10} 1 { DBINK5X10{ D14 steps | mand

10 |LD X0

11 [DBIN [K5X10| D14

15

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

X0 No. of | Com- :
| e Device

{DBIN | DO | D18 steps | mand

10

10 (LD X0

11 (DBIN | DO D18

15
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MOV

O MOV ... 16-bit data transmission

Usable device

Digit No. of
. . . Con- . desig- :
Bit device Word device Pointer | Level 19-| Steps | Index
stant nation
X|Y|M|LISM|F|T|C|D|R|Z KI|H P N
S|O|O|O0|O0|O0|O|O0|O0|0O|0|A OO0 o 3 o
D|[*1|O|O|O|O|O|O|O|O|O|A

A MOV from a bit device (word device) to Z is not possible. (MOV to Z is possible only for a constant.)

Z cannot be independently placed on the source side, but can be used on the source side as
ornaments for D and R.

Refer to "Index Ornament” for details.

*1 MOV to device X can be programmed, but this is a command for testing by Mitsubishi. Do not use
it.

Setting data

Transmission command < Transmission source
data or No. of device
R s roeo- where data is stored.
wov] L I || @Q.\!.i.ﬁ».L.QH
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

-

»|
|
1lofolafoflalalololalafololafala]

@ Transmission

1 lololafolalafofolalafololafa]fs]

I
Before transmission S |

After transmission D

Execution conditions

The execution conditions for MOV are as shown below.

ON

Transmission command OFF

MOV

Executed per scan

<
<%

Executed per scan

»
>
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MOV

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

| '\flo — e R No. of | Com- Device
10 1l MOV i K3X0: D8 steps | mand
(ON) 10 LD MO
11 MOV [K3X0 | D8
14
(2) Program to store 155 in D8 as binary value when X8 turns ON.
X8 No. of | Com- :
""" b D D
10 1 [ MOV i k155 | D8 steps | mand eviee
10 LD X8
11 MOV |K155 | D8
D8 |ololololololofol1lofolal1]ola]1] 14
(3) Program to store 155 in D93 as BCD value in when XB turns ON.
| >|('|3 — s S No. of | Com- Device
10 1| [ MOV | H1s5 | D93 steps | mand
10 LD XB
11 MOV [H155 | D93
po3 |o]ofo]oflofofo]1]o]2]o]1]o]1]0]1] 14
(4) Program to store 155 in D894 as hexadecimal (HEX) when X13 turns ON.
| x3 N N No. of | Com- Device
10 1 { MOV | HoB | D894 steps | mand
10 LD X13
11 MOV [H9B D894
pso4 [0 ]olololofololol1]ofolala]ol1]1] 14
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DMOV

O DMOV ... 32-bit data transmission

Usable device .
Digit No. of
i i i Con- i desig-| .~
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|{Y|M|L|ISM|F|T|C|D|R|Z K| H P N
S|O|0|O|O|0|O0|O0|O|0O |0 (ORN®; o | 3
D|*2|0|O|O|O0|O0|O|O|0O|O

*1 DMOV from a bit device to a bit device is not possible.

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

Setting data

Transmission command Transmission source data
S |or head No. of device
------ R e where data is stored.
bmov] L I | EQM.Q\./.L.S..L..DH
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.
5 32-bit .
A |
lafololalolala[ 8 [afafoflolalala]

@ Transmission

after wransmission D |1 [olo aofafal 5 [alafolofafa]s]

Execution conditions

Before transmission S

The execution conditions for DMOV are as shown below.

ON

Transmission command OFF

DMOV

Executed per scan

< > < >

Executed per scan
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DMOV

Program example
(1) Program to store D10, D11 data in DO, D1.

tof—t oV 5107 50 H | steps | mand Device
(N 10 LD MO
11 |DMOV | D10 DO
14

(2) Program to store X0 to 1F data in DO, D1.

20— oy k56T 50| | steps | mana |
©r 10 |LD MO
11 |[DMOV ([K8X0 (DO
15
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XCH

O XCH ... 16-bit data exchange

Usable device L
Digit
i i B Con- . desig- No. of
Bit device Word device otant | POinter | Level 4919 | steps Index
XY/ M|LISM|F|T|C|D|R|Z K{H| P N
D1 O/0|0O|O0|O0O|0O|0|0O |0 o 4
D2 Ol0|0 |0
] Setting data
Conversion command
| ”/ _______________ D1|No. of device where
XCH [ | 11 l'}_(;[—_l_i_l_)_;_i_l_)_z data to be exchanged
D2|is stored.
Function
The D1 and D2 16-bit data are exchanged.
D1 D2
A A
'd Y 'd Y
- 16-bit 16-bit

Before execution

After execution

Execution conditions

]
of1]1/1]ojo]ol1]1]o]o[1|o[1o]1]

-

»!

o|ofol

olfi[1]ofo]aft]o]1lo]1]o]

[olofolo]1]1]1]ofoft [1]o]1]o]1]o]

lof1)1]

1lofolo]1]1]olo]1]ol1 o]z |

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

Exchange conmand OFF

XCH

ON

Executed per scan

< »
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XCH

Program example

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

(pulse coding)

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

Mo - e
1 [ XCH iKam1i6{ DO

10
(pulse coding)

stops | mana | Deviee
10 [LD |Mm8

11 |XCH |T0 |DoO

15

Steps mand | Deviee
10 [LD |M10

11 |XCH |Kam16| Do

15

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

| Moo e
10 Il {XxCHP] DO_{ R9
(pulse coding)
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stops | mana | Deviee
10 [LD |Mo

11 |XCH |D0 |R9
15




DXCH

O DXCH ... 32-bit data exchange

Usable device

Digit

Bit device Word device Con- | ointer | Lever |desig-| N O ingex
! v v stant nation | StePS
XY/ M|LISM|F|T|C|D|R|Z K|{H P N
D1 O|O0O|lO0|O0|O0O|O0|O|O |0 o 4
D2 OO0 |0
Setting data
Conversion command
| / ______________ D1 |Head No. of device
DXCH | | I I L_IBFX_C_H_E_D_l_i_QZ:& where data to be
| D2 |exchanged is stored.
Function
The D1 and D2 32-bit data are exchanged.
D1+1 D1 D2+1 D2
A A A A
r Y | \ r Y Al
16-bit 16-bit 16-bit 16-bit

Before execution |o|1|1|88|olo|0|1|1|0|88|1|0|1|0|1|

After execution |o|o|o|88|1|1|1|0

Execution conditions

lololoj¢]a]

1]1]ofo[1]¢lola]df1 o]

' v
ol1ldolelolilol  lolzli¢lolololz]zlollzlol1lols

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

Exchange conmand OFF

DXCH

ON

<

Executed per scan

>

<
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Executed per scan




DXCH

Program example

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

8
I T

==

10
(Pulse coding)

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

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

| M10
||

Y ERETE .
10 { | [ DXCH:K8M16!

(Pulse coding)

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

|
(Pulse coding)
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Coding
No. of | Com- Device
steps | mand
10 |LD M8
11 |DXCH |TO DO
15
Coding
No. of | Com- Device
steps | mand
10 |LD X10
11 |DXCH |KéM16 | DO
15
Coding
No. of | Com- Device
steps | mand
10 |LD MO
11 |DXCH | DO R9
15




BMOV

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

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePs
XY/ M|LISM|F|T|C|D|R|Z K{H| P N
S OO0 |0
D OO0 |0 5
n (ONN@)
Setting data
Head No. of device where
Transmission command S |data to be transmitted is
stored.
BMOV [ ’—H———[E‘SMOVISﬂDLn 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.

N g

S 1234 D 1234

S+1 5678 Batch D+1 5678

S+2 7FFO transmission D42 7EFO

S+3 6FFF >|:>< D+3 6FFF n
~— L

S+(n-2) 553F D+(n-2) 553F

S+(n-1) 8886 LD+(n-1) 8886 Y

Execution conditions

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

Transmission conmand OFF

BMOV

Executed per scan

< »
< > < >

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.

mI

<

- ©

Coding

No. of | Com-

Device
steps | mand
10 |LD M90
11 [BMOV | T33 (D908 |H10
16

Before execution

(Transmission source)

T31
T32
T33

T34
T35

T48
T49

0100

0010

0100

0999

1005

S

0115

0000

After execution
(Transmission destinasion)

D906 0000
D907 03FF
- _D_9(_)8_ 0100
D909 0999
D910 1005
~
o3| ous
D924 1000

>~ 16 data items

Block transmission with BMOV command
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FMOV

O FMOV ... Batch transmission of same 16-bit data
Usable device L
Digit
. . . Con- . desig- No. of
Bit device Word device stant | Pointer Level 4919 | steps Index
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
S OO0 |0 (ORNO)
D OO0 |0 5
n 0|0
Setting data
s No. of device where data
/ Transmission command to be transmitted is stored.
-FMOV |—| |—|FMO"V 'é"”;"B"‘;"'n' 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 area by n points designated with D
in batch.
D 0
o D+1 0
Transmission D+2 0
S 0 | < ~— =
D+(n-3) 0
D+(n-2) 0
~ D+ (n - l) 0

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

ON

Transmission conmand OFF

FMOV
Executed per scan

> <
¢

Executed per scan

>
>

-
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FMOV

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

S
/—)ﬁ

[ o |

Transmission

/_)%
D8 0
D9 0
S
{ D2t 0
D22 0
D23 0

16 data items

10|

41X

=3

Resetting of data registers with FMOV command
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Coding

steps | mana | Deviee

10 |LD XA

11 |FMOV | KO D8 H10
16




cJ

O CJ ... Conditional jump

Usable device .
Digit
i i ; Con- . desig- No. of
Bit device Word device otant | POinter | Level 4919 | steps Index
X|Y|M|L[ISM|F|T|C|D|R|Z K|H P N
P O 2
Jump command Setting data
| | | A + |Jump designation pointer
JL I il I_.Q:]..g_l?_._]* P No. (PO to P159)
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 _ |

CJ

Executed per scan |
»|

-
.
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cJ

Point

>—0

>—0
b

>

(a) After the timer coil is turned ON, even if the timer that is turning the coil ON with the CJ

command is jumped, the timer count will continue.
(b) The scan time will be shortened if jumping is done after the CJ command.
(c) The CJ command can be used to jump to a previous step.

When M3 turns ON, the program will
jump to the P8 label.

Executed when M3 is OFF.

When XB turns ON, the program will
jump to the P19 label.

Even if XB, C is turned ON/OFF
during execution of the CJ command,
Y43, 49 will not change.

N\

pa| X0 ( Y80
30 11 N
M3
1001 1| [ cii P8
X Y91
1004 i? <
(d) The devices skipped with CJ will not change.
x N
20 Il { Ci [P
TF Y43
23 1 <
XB Y49
25 |1 ,
1 \
X9 Y4C
P19 |1 ¢
1 N\
27
(e) Label (P**) possesses one step.
X8
|1
14 { |
M33
17 1
M3
Possesses one step. 19 I I
\ M36
P9 ]
21
X9
24 |}

/\

(Notes)

(1) Designate the pointer No. so that it comes prior to the END command.
(2) Designate the lavel No. which exists in the program file as the pointer No.
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FEND

O FEND ... Program end

Usable device -
Con- Digit No. of
Bit device Word device Pointer | Level |d€Sig-| oo Index
stant nation
X|Y| M|LISM|{F|T|C|D|R|Z K|IH| P N
1
| —
T .___F_E_N_D__H
Function
The sequence program is ended.
Operation when 70 L R
CJ command _l CALL: p** }
. Sequence program P e deteee
is not executed. Jump with

N

P**

Sequence program

END

(@) When CJ command is used

AN

CJ command

Operation when
CJ command
is executed.

P**

Sequence program

Sub-routine program

END

(b) When a subroutine program is used
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FEND

Program example

10

12

15

17

19

P23
20

Program when using CJ command

X0 Y20
11 >—0
xs When XB turns ON, the program jumps to
II __c_::J___::_P_z_Eg_}o the P23 label, and the step following
P23 is executed.

X13 Y30 <
|1

| < bt
X14 Y31

' “ < >4 ~ Execute when XB is OFF.

[ FEND H | When XB turns OFF, the end of the

------- sequence program is indicated.

N\

—

b

Coding

No. of | Com-

Device
steps | mand

10 (LD X0

11 |OuUT Y20

12 |LD XB

13 |CJ P23

15 (LD X13

16 |OUT Y30

17 (LD X14

18 |OUT Y31

19 |[FEND

20 P23

21 |LD X1

22 |OUT Y22

23
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CALL, RET

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

Usable device L
Digit
i i . Con- . desig- No. of
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
XY/ M|LISM|F|T|C|D|R|Z K|{H P N
P @) 2/1
Call of sub-routine
program Sub-routine execution command

e I

o]
g
P

Setting data

Head pointer No. of sub-routine
**
P program (PO to P159)

Head pointer No. of
sub-routine program

(label) \ |
P** I
sub-routine

Return of sub- ERET program
routine program

/\

Function

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

X
|
|

—<)

[CALL ' P10

....... FEpRLER 4

P10

Y

r
O
>
—
-
0
[y
[EY

Y

P11

-
p
>
.
.
T
[
N
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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 J

[ I
[

Executed per scan

CALL |
| . Executed per scan
|-

;l
Ll

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

Coding
X8 Y11 No. of | Com- Device
10 1 > steps | mand
X1 10 |LD X8
12— [ALIP8H M four [viz
X9
15 H < Y13 v 12 (LD X1
13 |CALL [P33
o [ FEND 15 LD |X9
paz | X4 vas ¥ | 16 Jout [vi3
>0 " 1 | 17 [FenD
Y34 18
7/ >_u
""""" 500 P33
504 Leer. 501 |LD XA
502 [OUT | Y33
503 |OUT |Y34
504 |RET
505
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WAND

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

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePS
X|Y| M|LISM|{F|T|C|D|R|Z KIH| P N
S1|O0|O0|O0|O0|O0O|O0O|O0O|O|O |0
S2 OO0 |0 (ORNO) O 4
D O|0|0 |0
Setting data
Operation command s1|Data to be logical ANDed
/ ______ e . —— or No. of device
wanp| [ L |—@ANI_D_}___S_1_E__S__2__:L__I;)_ S2|where data is stored.
D No. of device to store
logical AND results.
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

-

> i

st |2lalafafaafalafolofofola]ala]s
Before execution WAND

S2 |0|0|O|1|0|0|1|O|O|O|1|1|O|1|0|0|

U

After execution p |ololofl1lo]lo]l1]lolo]lo]o]olo] 1]0]0]

(2) The bit device other than the designated digits are operated as 0.
(Refer to program example (2).)
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WAND

Execution conditions
The execution conditions for WAND are as follow.

ON

Operation command OFF

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
the results in D33.

Coding
| >|<:|4 N S— - S No. of | Com- Device
10 | 10 WAND: D10 : D20 : D33 steps | mand
10 |LD XA

11 (WAND (D10 |D20 |D33
15

(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.
Coding

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

| >I<,|A — S S S No. of | Com- Device
10| i {WAND: K3X10: D33 : D50 steps | mand
10 (LD XA

11 (WAND [K3X10| D33 |D50

15

C...........X1BXIA X19 X18 XI7 X6 XI5 X4 XI3 XI2 XI1 X10
x1Bto10 '0:0:0:01]ofof1]ofofaf1]ofo]1]1]

Interpreted as 0  WAND
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

p33  |1]1l1]of1lolal1]o]lol1]o]l1]o]o]1]

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
D50 loflololo]l1]o]o]z]olo]1]o]o]o]o]1]
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DAND

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

Usable device -
Digit
Bit device Word device Con- [ oointer | Level |desig-| N2 Ol e
: Vi Vi stant nation | StePs
X|Y| M|LISM|F|T|C|D|R|Z K|H P N
S|O|O0O|O|O|O0O|O|0|0|0O0 |0 0|0 o 3/
D O|0|0 |0
Setting data
Operation command Data to be logical ANDed
1 / S | or head No. of device
DAND]| _[ | 1 @ANDS"D:H || where data is stored.
| D The logical AND results
are stored in D device.

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.

3 32-bit

-« >

D llll‘l‘l‘l‘%‘l‘1‘0‘0‘0‘0‘1‘1‘1‘1‘

Before execution DAND
s [ofofolafol@fs [ololofafa]o]1]0a]0]

0

After execution D lolololllol?ll10101010‘0‘0‘1‘0‘0‘

(2) The bit device other than the designated digits are operated as 0.
(Refer to program example (1).)

Execution conditions

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

Operation command OFF _____ | I

DAND Executed per scan

< > < >
< | o < >

Executed per scan
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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.

X8
| L e AN AYAN ' NoG Logical AND the X30 to 47 data and D99, 100
10 I LDA'\-“? |-<6->-(30---P-9-9 data, and store the results in D99 to 100.
[DMOV! D99 K6M8OH Transmit the D99, 100 data to M8O to 103.
Coding
No. of | Com- Device
steps | mand
10 (LD X8
11 |[DAND [K6X30 (D99
14 |DMOV |D99 K6M80
18
B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B4 B3 B2 Bl BO
D100, 99 1[1]2|0]J1]1]2]21]0]1 0O[1]/0]1]1
DAND
________________ e X47 X46 X34 X33 X32 X31 X30
x471030 0101010000011 [d]slofafo]s]
|—>Interpreted as 0
B31 B30 B29 B28 B27 B26 B25 B24 B23 B22
D100, 99 |O|O|O|O|O|O|O|0|O|1|88|0|0|0|0|1|
> |nterpreted as 0

(2) 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.

M16
| e I'~ANK i iyt Logical AND the DO, 1 and R108, 109 32-bit data,
10 I '—PAND D-O- ----- RJ—'OS and store the results in R108, 109.

Coding

No. of | Com-
steps | mand

10 (LD M16
11 [DAND |DO R108

14 |DMOV |R108 |K8Y100
18

Device
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WOR

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

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | St€PS
X|Y| M|LISM|F|T|C|D|R|Z K| H P N
S1/0|0|O0|O0|O0O|O|O0O|0O|0O|0O
S2 Ol0|0 |0 (ONN@) O 4
D O|0|0 |0
Setting data
Operation command 51| Data to be logical ORed
| / _______ el . — or No. of device
WOR [ | “ r.l/_V__O_E{_:L__S_l__i_S_Z__j__I_D_ S2| where data is 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 .

stlofa]ofafofafoalola]Jola]o] 2]o]1]

Before execution WOR
s2lofofofofafafr[1[afofafofo] 1[o]1]

$

Afterexecution 5 [0 ofaa]als [a]alalalafo] 1[o]1]

Execution conditions
The execution conditions for WOR are as follow.

ON

Operation command OFF

WOR _—_— I
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.

@ééﬁ:éi@:@ff:ﬁ?ﬁfiffﬁééﬂ

Coding

No. of
steps

Com-
mand

Device

10

LD

XA

11

WOR

D10

D20

D33

15

(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.

10I 1 {WOR |k3x10| D33 | Dloo:H»
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Coding

No. of
steps

Com-
mand

Device

10

LD

XA

11

WOR

K3X10

D33

D100

15




DOR

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

Usable device .
Digit No. of
i i i Con- i desig-| .~
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|Y|M|L|SM|F|T|C|D|R|Z K| H P N
S|IO|0O|O|O|0|O0|O0|O|0O |0 (ORN®; O | 3
D 0|00 |0

Setting data
Operation command Data to be Iogical ORed
| / S | or head No. of device
T E@é;-'_:é_:;f_'_ifﬂ-{ | where data is stored.
| The logical OR results
are stored in D device.

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

‘4 =‘

plofiTolalo@loalolslolaTol sl ol4]

Before execution DOR
slofololola[@filalafolafofolalol1]

{

After execution plolilolalal@lalalalalalsfolalola]

Execution conditions
The execution conditions for DOR are as follow.

ON

Operation command OFF

DOR Executed per scan

< » < >
- > < >

Executed per scan
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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

10 | I I E-Dl\}la\/ﬂ.lql-:(-)-lfi:-r-l-?-é-fi Store the FOFF hexadecimal in R66, 67.

[RAD  vavh ' sAa Logical OR the X0 to 1F 32-bit data and R66, 67
DOR : K8X0 )
LDOR ; K8X0 ;| R66 32-bit data, and store the results in R66, 67.

Coding

No. of | Com-

Device
steps | mand

10 (LD XB

11 |DMOV |HFOFF |R66

14 |DOR |K8X0 |R66

18

(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.

4=

8 """ aATTT T [
I E—QI_\{I_O__\{_; K6X20: D23 Store the X20 to 37 24-bit data in D23, 24.

10

| eyt e Logical OR the M64 to 87 24-bit data and
LQQRJK_B.MB.A}J-PZ.@ D23, 24 data, and store the results in D23, 24.

Coding

No. of [ Com-

Device
steps |mand

10 |LD M8

11 |DMOV|K6X20| D23

14 |DOR |Kémé4 | D23

18
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WXOR

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

Usable device L
Digit
. . . Con- . desig- No. of
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|Y| M|LISM|F|T|C|D|R|Z KIH| P N
S1/0|0|O0|O0|O0O|O|O0O|0O|0O|0O
S2 Ol0|0 |0 (ONN@) O 4
D O|0|0 |0
Setting data
Operation command 1| Data to be exclusive ORed
_______ [ || or No. of device where
WXOR | | |—|_T_V_>_<9_R_L__S__l__i___8_2_j__p_ S2| data is 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.

16-bit “

stlofafofsfofafolafolslolalo] 1] o]1]
Before execution WXOR

Afterexecution b [o 1 ]of1f1fo 1] ololalofa 1] ol 1]0]

Execution conditions
The execution conditions for WXOR are as follow.

ON

Operation command OFF

WXOR PR I
Executed per scan

< > < >
B L B L

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
| >I</|A — NS S No. of | Com- Device
10 | i (WXOR: D10 : D20 : D33 steps | mand

10 |LD XA

11 [(WXOR (D10 |D20 |D33

15

(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

| >I</|A S R S — No. of | Com- Device
10 | 1 [WXOR:K3x10: D33 : D100 steps | mand
10 |LD XA

11 |WXOR |K3X10 |D33 |D100

15
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DXOR

O DXOR ... Exclusive OR of 32-bit data

Usable device .
Digit No. of
i i i Con- i desig-| .~
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|Y|M|L|SM|F|T|C|D|R|Z K| H P N
S|IO|0O|O|O|0|O0|O0|O|0O |0 (ORN®; O | 3
D 0|00 |0

Setting data
/Operation command Data to be exclusive ORed

:H S | or head No. of device where
Mo~s Fo---- Fo---

1L I ” {DXOR: S : D || data is stored.

D The exclusive OR results
are stored in D device.

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-bit .

i<
p lolalolalol@lolalolalolslolalols]
DXOR

s [ofolololal@lslslofolofofafafa]a]

{

After execution D lolllolllllgell1010111011‘11011‘0‘

Before execution

Execution conditions
The execution conditions for DXOR are as follow.

ON

Operation command OFF

DXOR I
Executed per scan

< >
B L

Executed per scan

- 146 -




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.

10 | | E)'('é'é'zkéx'zé'['bé Exclusive OR the X20 to 3F 32-bit data
and D9, 10 data.

E:Q_-.UM-’:-HB-QHT-I-D-IE; Store the total No. of "1" bits of
: the D9 D16-bit data in D16.

Coding

No. of | Com-

Device
steps | mand

10 (LD X6

11 |DXOR |K8X20 | D9

14 |SUM [D9 D16

18
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NEG

O NEG ... Complement of 2 (BIN 16-bit data)
Usable device -
Digit
. . . Con- . desig- No. of
Bit device Word device otant | POinter | Level 4919 | steps Index
X|Y|M|L|SM|F|T|C|D|R|Z KIH| P N
D O|0|0 |0 2
Complement of 2 execution command
| || e~ TR
neg | I L I 1 d“.E.G.;..D..H
Setting data
No. of device where data to
D | be complemented by 2 is
stored.
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 R

|
|
1lolafolafolalo]

1]ol1flol1lol1]o

Before execution D
vy Reversal

ol1]lofafofa]o]1]

lof1]of1]olao]1

v+l

After execution D |0|1|0|1|0|1|0|1|0|1|0|1|0|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 —— .

NEG

Executed per scan

Executed per scan

-

- 148 -



NEG

Program example

(1) Program to calculate D10 - D20 when XA turns ON and obtain an absolute value when the
results are negative.

XA
_____ M3
10— < b10}p20}—— > M3 turns ON when D10 < D20
XA
|1 | P A = .
15 i [ - D10l D20{ D10 D10-D20 is executed.
oo
11 INEG: D10t The absolute value (complement of 2)
when M3 turns ON is obtalned.

Coding

No. of | Com-

Device
steps | mand

10 |LD XA

11 [(AND< |D10 |D20

14 |OUT M3

15 |LD XA

16 |- D10 (D20 |D10

20 |AND M3

21 |NEG D10

23
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ROR

O ROR ... Right rotation of 16-bit data

Usable device .
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePs
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
D OO0 |0 3
n (ORNO)
| /Right rotation command
| T B
1 — [ROR | D

| [ROR T D 1 nH

Setting data

D No. of device where right
ratation data is stored.

n | Times (0 to 15)

Function

The 16-bit data designated with D is rotated n bits to the right excluding the carry flag.

) D (1}6& bits)

R’I'-'aIF’IA B13B12

\ Carry flag
11||31 B9 |B8 |B7 |B6|BS| B4|B3 lBZ lBl IBo I (SM12
| | I I A >

n-bit rotation

Execution conditions

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

ON

Right rotation command OFF

ROR

<%

Executed per scan

<

>
>

Executed per scan
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ROR

Program example
Program to rotate the D10 details 3 bits to the right when MO turns ON.

Coding
| 'YI|0 --------------- remos No. of | Com- Device
10 1 {ROR | D10 | K3 steps | mand
(Pulse coding) 10 LD MO
11 ROR |[D10 K3
14
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
D10 before execution o|0o|0O|l0o|O|O0O|0O|O0O|0[0|0|0O|0O|12 |—™ ToB15
BO before \ TN \ Carry flag
execution i (SM12)
0010 —» 1
(n=1) o|(0|O0|O0OfO|O]|O|OfO 0|0 Tob1s Lo
Transition BO when n=1 _*\‘ TN \
n=2 —»
(n=2) olojojojolojo]ofo]o|o]o]o]|0|Tohs [O]
BO when n=2 —*\‘ N \
D10 after execution (n=3) 1/0|{0|0O|0|O|O|O|O|O|O|O|O|O|—™ 0

Right rotation of data using ROR command
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RCR

O RCR ... Right rotation of 16-bit data

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePS
X|Y|M|L SM T|IC|D|R|Z K|{H P N
D OO0 |0 3
n (ONN@)
| / Right rotation command
rRer | L | 1 ER.@R.L...D....L...?..H
Setting data
D No. of device where right
rotation data is stored.
N | Times (0 to 15)
Function

The 16-bit data designated with D is rotated n bits to the right including the carry flag.
The carry flag must be set to 1 or 0 before executing RCR.

Carry flag

Execution conditions

(SM12)

D (16-bits)
A

e
B15B14B13B12B11B10 B9 B8 B7 B6 B5S B4B3 B2 B1 B0

A

»

P

[

>
[ 1

n-bit rotation

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

Right rotation command OFF

RCR

ON

Executed per scan
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RCR

Program example
Program to rotate the D10 details 3 bits to the right when MO turns ON.

Coding
MO No. of | Com- :
------ Device
10 1 {RCR i D10 | K3 steps | mand
(pulse coding) 10 |LD MO
11 RCR |[D10 [K3
14
Carry flag
(SM12) B15B14B13B12 B11B10 B9 B8 B7 B6 B5B4 B3 B2 Bl BO
D10 before execution olololololololo|lolololololo]lol1 [\
BO before \ TN \ To carry flag
execution ¥
(n=1) *ooooooooooooooo—\
Transition B0 when n=1 — \ TN \ To carry flag
(n=2) 1*oooooooooooooo—\
BO when n=2 — \ TN \ To carry flag
. (n=3)
D10 after execution o {*/ojojojojo|o|0 (0 [0 (O0O|O0O]O]O

*The carry flag is set to 1 or O before execution.

Right rotation of data using RCR command
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DROR

O DROR ... Right rotation of 32-bit data

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePS
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
D OO0 |0 3
n (ONN@)
Right rotation command
pror| L | 1 EDRQR__’___D___E____H-]'*
Setting data
D Head No. of device where
right rotation data is stored.
n |Times (0 to 31)
Function

The 32-bit data designated with D is rotated n bits to the right excluding the carry flag.

D+1
A

D
A

p v \ Carry flag
B31B30B29 B16B15 2 BIBO (SM12)
( (U [ | -
Al T T T 1IiH 1 [T I 1T 1 [ |

Execution conditions

n-bit rotation

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

Right rotation command OFF

DROR

N

Executed per scan
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DROR

Program example

Program to rotate the D10, 11 details 3 bits to the right when MO turns ON.

Coding
XA No. of [ Com- .
10 1 {DMOV} K1 _{ D10 steps | mand pevice
10 |LD XA
MO
" “ Di?ORleOC-KS} 11 |DMOV | K1 D10
(pulse codingg T 15 [LD MO
16 |DROR | D10 K3
19
DJ}\l DlO
B{31530 B29B28B27 818517316815514 BS B4 BB B2 B1 B
Before execution |O|O 0|0 |O|SS|O|O O|O|O|SSO O O 0 O| I_\
ToB31
BO before \ T~ \\ Carry flag
execution ~ ¥ 12)
=1) [1foofoo|$o]ofofofo[%]ololofofofof~ [1] i
Transition BO when n=1 TN ToBst
=2) [o]1]olo]o[$lo]olofo]o%folofo]o[ofof~ [o]
ToB31
BO when n=2 _i\ R :
atter execuion  (=3) [0]o]1]olo[§]ofofofoo[§lojofofofofo]  [o]

Right rotation of data using DROR command
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DRCR

O DRCR ... Right rotation of 32-bit data

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
: vi Vi stant nation steps
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
D Ol0|0O |0 3
n (ORNO)

Right rotation command

| [6%&6%&'?"5"'["'5"]-{

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

[orer] 7L

Setting data

Head No. of device where

D
right rotation data is stored.

n | Times (0 to 31)

Function

The 32-bit data designated with D is rotated n bits to the right including the carry flag.
The carry flag must be set to 1 or 0 before executing DRCR.
D+1 D
Carry flag p A v A \
(SM12) B31B30B29 B16B15 B2 B1BO

o
AN NN N 9 N N 1) X N I O

n-bit rotation

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

ON

Right rotation command OFF .

DRCR I
Executed per scan

< » < >
- > <% L

Executed per scan
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DRCR

Program example
Program to rotate the D10, 11 details 3 bits to the right when MO turns ON.

Coding
XA No. of | Com- .
10—} Buov} ki [ DiH | steps |mand | OOViee
10 (LD XA
MO
15 +—| BRoR D107 B H et
(pulse coding)
16 |DRCR | D10 K3
19
D11 D10
Carry flag p A v A \
(SM12 B31B30B29B28B27 B18B17B16B15B14 BS5 B4 B3 B2 B1 BO
Before - execution 0lolololol%]ololololol$lololololo] 1}~
BO before To carry flag
execution T \
(n=1) “lofololo[$lololololo[$]olo lolofolof~
Transition \ T~ \ To carry flag
BO when n=1
(n=2) [~ loJofo %o oofolo[$G[o]o]ofofofo f~
T fl
BO when n=2 R \ o T
e | (n=3) Lo[1]*]o] o[ o o]o]o[0[})]ofo o fofo]o]
er execution
*The carry flag is set to 1 or O before execution.

Right rotation of data using DRCR command
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ROL

O ROL ... Left rotation of 16-bit data

Usable device L
Digit
Bit device Word device Con- | pointer | Level |desig- Index
stant nation
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
D Ol0|0 |0
n (ONN@)
Left rotation command
roL | L % 1 Eﬁbﬁfifff@:ffﬁf:ﬁfH
Setting data
D No.of device where left
rotation data is stored.
n | Times (0 to 15)
Function

The 16-bit data designated with D is rotated n bits to the left excluding the carry flag.
The carry flag must be set to 1 or 0 after executing ROL.

Carry flag \
(SM12) B15B14B13B12B11B10B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
- [ T 1

[ T T T 1T T 1

D
A
I

n-bit rotation
Execution conditions

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

ON

Left rotation command OFF

ROL

Executed per scan

<
<%

> < »
> < >

Executed per scan
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ROL

Program example
Program to rotate the D10 details 3 bits to the left when MO turns ON.

Coding
MO No. of | Com- :
------ Device
10 1 { ROL! D10 | K3 steps | mand
(pulse coding) 10 LD MO
11 ROL D10 K3
14
Carry flag
(SM12) B15 Bl4 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
D10 before execution * e 1|/0/0j0OfO0O|0O|O0O]|O|O] O0[O]|O|O]|0|O0]O
B15 details
T .
0BO TN / ¢ before execution
(”zl)i'/—0000000000000001
. ToBO
Transition / TN /#_815 details
] h =1
(n=2)0'/_oooo000000000010Wenn
ToBO TN / i B15 details
] when n=2
D10 after execution (n=3) | o o|lo|o|o|o|ofo|ofo|o|o|oO|O |10 |O
*The carry flag is set to 1 or 0 before execution.

Left rotation of data using ROL command
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RCL

O RCL ... Left rotation of 16-bit data

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePS
X|Y| M|LISM|F|T|C|D|R|Z KIH| P N
D Ol0|0 |0 3
n (ONN@)
Left rotation command
| |1 I_'lfa'c':'l'_".""lj"“. """"
RCL JL I 11 LReL o Do n.
Setting data
D No. of device where left
rotation datais stored.
N | Times (0 to 15)
Function

The 16-bit data designated with D is rotated n bits to the left including the carry flag.
The carry flag must be set to 1 or 0 before executing RCL.

D
A
I \
B15B14B13B12B11B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
I

< [
> n

Carry flag
(SM12)

*

|—> Executed n times
Execution conditions

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

ON

Left rotation command OFF

RCL
Executed per scan

< >

Executed per scan
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RCL

Program example

Program to rotate the D10 details 3 bits to the left when MO turns ON.

Com-

MO .
o | [RCLT Bi0 | ks mand Device
(pulse coding) LD MO
RCL D10 [K3
Carry flag
B15 Bl4 Bl13 Bl12 B11 B10 B9 B8 B7 B6 B3 B2 B1 BO (SM12)
D10 before execution 1/0|0]0 0|0|0]O0 *
To carry flag / /
(n=1) ojo|o|o olol| o]~ 1
¥ | — |
Transition To carry flag / / /
0|0 |0 |0 0 * 1 0
(n=2) y—1 0 0
To carry flag / /
D10 after execution (n=3) 0o|0|0|O o(* |1 |0 O]

*The carry flag is set to 1 or O before execution.

Left rotation of data using RCL command




DROL

O DROL ... Left rotation of 32-bit data

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
: vi Vi stant nation steps
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
D Ol0|0O |0 3
n (ORNO)

Left rotation command

g L |

B —
o]
A
0
U
o
s

Setting data

p |Head No. of device where
left rotation data is stored

n [Times (0 to 31)

Function

The 32-bit data designated with D is rotated n bits to the left excluding the carry flag.

D+1 D
Carry flag g A v A \
(Sl\lﬁ) B31B30B29 B16B15 ( | IBZlBllBO
< ( (
- [ I N ) A N N 1) Y A A O

A

n-bit rotation
Execution conditions

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

ON

Left rotation command OFF

DROL

Executed per scan

< >

Executed per scan
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DROL

Program example

Program to rotate the D10, 11 details 3 bits to the left when

MO turns ON.

Coding

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

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

No. of | Com-
steps | mand

Device

10 (LD XA

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

i

10 11

MO

|1

15 ]
(pulse coding)

11 DMOQV |H80000000|D10

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

15 |LD MO

To BO /
After execution (n=3)

Lol ololofo[}o[o]o]o[o[}]o]o[o[1]o]o]

16 |[DROL (D10 K3
19
D11 D10
A Al \
é3lB3OBZ9828827 818317816\(315814 B5 B4 B3 B2 B1B0
Before execution ToBO<—|1 |o|o|o|o|8§|o|o|o |o 0|S:) 0[0|0|/0|0]|0O
C(glr\;{;l)ag / T~ B31 before
v execution
o=y [1] H{o]ofo]o]o[}]o]ofo]o[o[f]oo]o]ofo]s
Transiton - T ¢ B3Lwhen n=1
(=2) x10[0[0o[o[of}o]o|o[o]o[5)|0]0]ofo]1]]
T — 31 when n=2

Left rotation of data using DROL command
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DRCL

O DRCL ... Left rotation of 32-bit data

Usable device L
Digit
Bit device Word device Con- | pointer | Level |desig- Index
stant nation
X|Y|M|LISM|F|T|C|D|R H P N
D Ol0|0 |0
n O
/ Left rotation command
ore] L { I (e 571 Y
Setting data
D Head No. of device where
left rotation data is stored
n |Times (0 to 31)
Function

The 32-bit data designated with D is rotated n bits to the left including the carry flag.
The carry flag must be set to 1 or 0 before executing DRCL.

Execution conditions

D+1
A
4 Y
B31 B3(B29 B16 B15
(o Y O O A
Do N N ) 2 N

Carry flag

B2 B1 B0 (SM12)

[ T 1

n-bit rotation

}

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

Left rotation command OFF

DRCL

ON

‘Executed per scan
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DRCL

Program example
Program to rotate the D10, 11 details 3 bits to the left when MO turns ON.

10

15

Coding
XA No. of | Com- .
[ [EVOVHiS0000000! 5161 | steps | mand Device
10 |LD XA
Moo 11 [DMOV |H80000000|D10
1 [DRCL; D10 | K3 H
(Pulse coding) 15 (LD MO
16 |[(DRCL (D10 K3
19
D11 D10
A A Carry flag
B31B30B29B28B27 B1SBI7BIOBISBI4  B5 B4 B3 B2 B1 B0 (SM12)
Before execution »—1110]o]ofo[$olo oo o [$ofoooolo |
To carry flag —~__
=)  x—0]ofolofo|o]o]ofo]o[ofo]ofo]o -
Transition To carry flag / TN
=2y »10folofofo[Hofofololo[Hlololofo ] [s o]
To carry flag —~__
After execution (n=3) lo]oololo[$lofolofolo]$]ololol*[2]o]  [o]

*The carry flag is set to 1 or O before execution.

Left rotation of data using DRCL command
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SFR

O SFR ... Right shift of 16-bit data

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
: vi Vi stant nation steps
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
D Ol0|0O |0 3
n (ORNO)

Shift command

Setting data

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 right.

BL5 cetettttt e

D before execution| | | | |

\ Carry flag
— (SM12)

D after execution | 00 | |

[ 1]

L—»0is entered

(2) n bits from the highest order are 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 for SFR are as shown below.

ON

Right shift command OFF — ——

FR
S Executed per scan

< >
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SFR

Program example

Program that shifts the details of D8 5 bits to the right when M10 turns ON.

Coding
| l\l/lllo S I S No. of| Com- Device
10 11 [ SFR.:_D8 i K5 steps | mand
(Pulse coding) 10 LD M10
11 SFR D8 K5
14
D8
N
' I
B15 Bl14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
Before execution| o | 1 |1|0|0o|o|o0flo|1]|1|1]0o|0]0|1]1
0 \\ Carry flag
L (SM12)
After executon |0 |O|O|O|OfO|21|2]0|0O|O0O|O|O|2]|1]|1

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

Digit

. . . Con- . . | No. of
Bit device Word device otant | POinter | Level ngil?r; steps | Index
X|Y/ M|LISM|F|T|C|D|R|Z K|{H P N
D Ol0|0 |0 4
n (ORN®)

Shift command

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

IL{

o]
i
D
o
Ll

Setting data

Head No. of device

D 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)

|- »|

D+ D+ D+

(n-1) (n-2) (n-3) D+2 D
Before execution | | SS | |

+1 D
| |

0 is entered —y\ T \
|

After execution | 0 | | | Sg | |

(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 OFF ——— I

DSFR I
Executed per scan

< >
< >

Executed per scan
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DSFR

Program example
(1) Program to shift the details of D683 to 689 to the right when M10 turns ON.

Coding
| Mo No. of | Com- Device
10 1 {DSFR} D683 [ K7 steps | mand
(Pulse coding) 10 (LD M10
11 |DSFR |D683 | K7
15
5 Designation range of DSFR command .
‘D689 D688 D687 D686 D685 D684 D683 ‘
Before execution | 100 | 503 | 600 | -336 | 3802 | 32765| 5003 |
After execution | 0 |-1oo | 503 | 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
M6 No. of| Com- :
...... Device
10— [DSFRI Re [ Ka steps | mand v
(Pulse coding) 10 |LD M6
11 |DSFR R6 K4
15

Designation range of DSFR command

[% |

R11 R10 ‘ R9 R8 R7 R6 " R5

Before execution | -200 | 100 | 200 | 503 | 760 | -3276| 500 |
0 ﬁ\\\
After execution | 200 | 100 | o [ 200 [ 503 | 760 | 500 |

Right shift of data with DSFR command
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SFL

O SFL ... Left shift of 16-bit data

Usable device

Digit

. . . Con- . > | No. of
Bit device Word device otant | Pointer | Level g:;'(?r; steps | Index
X|Y| M|LISM{F|T|C|D|R|Z K|{H P N
D Ol0|0 |0 3
n O|0O

Shift command

SFL J_L% H/ E-S-EL'-?-"B"?""{]"H

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

Setting data

No. of device where

D 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 O
n bits "

Before execution | | | |

Carry flag bit
(SM12) / —~_ /{_@

After execution I:l | | | 0to0 |
L— 0is entered

(3) The T, 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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Execution conditions
The execution conditions for SFL are as shown below.

ON

Left shift command OFF

<%

SFL
Executed per scan

<

Executed per scan

Program example
(1) Program that shifts the details of D8 5 bits to the left when M10 turns ON.

Coding
| Mo N I No. of | Com- Device
10 I [ SFL | D8 | K5 steps | mand
(pulse coding) 10 LD M10

11 | SFL D8 K5
14

9&3

— ™

B15 Bl4 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
1]0(0]0]|1]1

oO(1(1(0]|0
Carry flag / 0

o|o0|0|1]1
(SM12)
Afterexecution@ oloflo|1|1|2|0|0|O|21|2|0|0O|O|O]|O

Before execution

Left shift of data with SFL command (word device)
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DSFL

O DSFL ... Left shift of word device in batch

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
: vi Vi stant nation steps
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
D Ol0|0O |0 4
n (ORNO)

Shift command

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

Setting data

Head No. of device

D 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)

IS+ D+ D+ g
(n-1) (n-2) (n-3) D+2 D+1 D
Before execution | | | | g@ | | | |
TN /¢—O is entered
After execution | | | | % | | | 0 |

(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.
ON

Left shift command OFF

DSFL

Executed per scan

< >
-4 >

< »
< >

Executed per scan
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Program example
(1) Program to shift the details of D683 to 689 to the left when M10 turns ON.

Coding
| M0 No. of | Com- Device
10 |} [DSFL | D683 | K7 steps | mand
(pulse coding) 10 LD M10
11 DSFL |D683 | K7
15

Designation range of DSFL command

[
‘ D689 D688 D687 D686 D685 D684 D683 ‘
| 503 | 600 | -336 | 3802 |-32765| 5003 |

//////‘TO

600 | -336 | 3802 |-32765| 5003| o0

Before execution |

After execution | 503

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
Me No. of | Com- .
1o f—]| [6SFL "6 T Kd 1 | steps | mand Device

(pulse coding) 10 LD M6

11 DSFL |RG6 K4

15

Designation range of DSFL command

»l

[%

R11 R10 ‘ R9 R8 R7 R6 " R5

| 200 | 100 | 200 | 503 | 760 |-3276 | 500 |

Before execution
/ / / 0

0 |500|

After execution | -200 | 100 | 503 | 760 | —3276|

Left shift of data with DSFL command
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O SER ... Search of 16-bit data

Usable device

Digit
. . . Con- ) desig- No. of
Bit device Word device Pointer | Level |d€SI9-| oo | Index

stant nation
X|Y|M|L |[SM|F Z K| H P N

S1
S2

O|0|0|+
O|O|0|o
O|0|0O|o
O|0|0|=®

Setting data

s1 No. of device where
search data is stored.

Search command ]
Head No. of device

S2
..... fe e pm e to be searched
ser | L | |} [SER | sS1!sS2! m}‘

Head No. of device
D | where search results
are stored

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-bit data of the device designated with S2 are searched.

(2) The number of data items matching the keyword is stored in D+1. The relative position of the
device containing the first matched data counted from S2 is stored in D.

(3) When n is a negative value, it is interpreted as O.

(4) No process is executed when n = 0.

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

ON

Search command OFF

SER ——
Executed per scan

< >
¢ L

Executed per scan
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Program example
Program to compare the data in D883 to D887 with 123 when XB turns ON.

Coding
XB No. of | Com- .
| I T e e e ¢ d Device
10| 1 [SER DO ;D883; D10 ; KS Steps | man
10 LD XB
11 SER | DO D883 |[D10 K5
17
Search data Search head No.
123 D882| 123
|j D883| 10
DO details Search results
D884| 500
Search range D10 3
D885| 123 Matched data (g gata items) :(>
D886| 20 D11 2
D887| 123
D10...Matched position
D888 123 D11...No. of matches

Search of data using SER command
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SUM

O SUM ... Count of No. of 16-bit data items setto 1

Usable device L
Digit
. . . Con- . desig- No. of
Bit device Word device ctant | POINter | Level 19- | Steps | Index
nation
X|Y| M|LISM|F|T|C|D|R|Z K|IH| P N
S Ol0|0 |0 4
D Ol0|0 |0
/Operation command
sum| L % 1 Eéf@ﬁffiffféfi]fiff@iﬁﬂ
Setting data
No. of device to count
S | the total No. of bits set
to 1
D No. of device where the
total No. of bits is stored
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 D.

S before execution

D after execution

Execution conditions

I 16 bits |
[ >
[2[2]o[o]1[o]1[1]o]o]1]1]o]o[o]1]
N v J

* Total No. of "1"s
Bl5 .. BO

[0]ojo]ofo]o[o[o[o]ofo]o]1 |o[o]o]
N J

Y
\/
The total No. of "1"s is set in BIN

(In this example, 8 is set.)

The execution conditions for SUM are as shown below.

Operation command OFF

SUM

ON

Executed per scan

< »
< >

Executed per scan
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Program example
Program to obtain the No. of D10 data bits that are set to ON (1) when XB turns ON.

Coding
No. of | Com- .
m} | ESQEJIMIEII@@I@IIEIE?I@H Steps | mand | Deviee
10 |LD [xB
11 |SUM |D10 |D20
15
Counter data
B s BO
p1o  |1]1]ololofo]1]olo]o]1]olo]o]1]1]
N\ J

~

|—|:> D20 6

The total No. of bits set
to "1" is stored in D20

Counting with SUM command
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O DECO ... 8 — 256 bit decoding

Usable device L
Digit
Bit device Word device Con- | ointer | Lever |desig-| N O ingex
: Vi Vi stant nation | StePS
X|Y/ M|LISM|F|T|C|D|R|Z K{H| P N
S Ol0|0 |0
D Ol0|0 |0 5
n (ORNO)
Decode command
| | | TRE~A P . [
peco| _| L | 1 [DECO: S i D _i.n_
Setting data
No. of device where
S | data to be decoded
is_set.
D Head No. of device to
store the decoding results.
Valid bit length
"l to8)
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) 1to 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 OFF

DECO -
Executed 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

10

No. of | Com- :
------ qemm e mmmmsmmemeapaaeo e Device
[DECO} R20 | D100 | KB:& steps | mand

10 |LD X0

11 |[DECO [R20 |D100 |KS3

16

B15B14 B13B12 B11B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
220 o/o|ofofo|1]0|lo]o]olo]o]1]1]1]0

Y Y

@ When bit 0 to 2 data is binary and 6.

Interpreted as 0

/%
B15B14 B13 B12 B11B10 B9 BSKB7 B6 B5 B4 B3 B2 Bl BO

D100 L L L L T 1 1 lolilolololololol

v - Only bit 6 of bits O to 7 is turned ON.
Does not change

(Note 1) The D100 bit 0 turns ON when the BO to B2 of R20 are 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

e No. of | Com- .
1oi 1 [DECO; R20 | D100 | K8:& steps | mand Device

10 |LD X0

11 |DECO [R20 |D100 |KS8

16

B15B14 B13 B12 B11B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
o|o|o|o|o|o|1|1 o|o|1|o|o|o|o|1

R20
Y Y
interpreted as 0 @ When bit 0 to 7 data is binary and 33.
A
B255_ _ _ _ _______ B48 B47 - _ - B34B33B32B31_ - - - - _ - B17 B16B15 - _ - - B2 Bl BO |
D100
o | |o]o]ofo|o]o]o]o]o|o]o|1|o][o|o|o]o|o][o|o][o|o]0|0]0
D115 "y S % % %
D115 -~~~ D103 D102 D101 D100
Does not change ~ Only bit 33 of bits 0 to 255 is turned ON.
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O SEG ... Decoding to 7-segment display data

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
: vi Vi stant nation steps
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
S Ol0|0O |0 3
D O|0|0O|0O

Decode command

sec | [ L

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

)
ol
o
°
i

Setting data

Decode data or No. of
S device where decode data
is stored.

D |No. of device to store the
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

N

LThe details are
setto 7.

Y %
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 -

SEG —
Executed per scan

< »
¢

Executed per scan
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7-segment decode table

S

Hexa-
decimal

Bit pattern

Configuration of

7-segment

o9}
~

B6

o
&)

B4

B3| B2

o]
-

BO

Display
data

o

0000

0001

0010

0011

Alw|[N|k

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

MM O|O|@|[>|0|w|~w | wm

1111

BO

B5 Bl

B6

B4 B2

B3

L 1 | |

N 1 [} [}

o|lo|o|o|o|o|lo|o|o|o|o|o|o|o|o|o
RlRr|lr|lo|kRr|kr|lkR|kR|lo|rR|R|FR|R|k|o|o

Rlr|lo|lkRr|kR|kr|lkR|kF|lo|rR|R|kr|o|lo|o|-

RPr|lRr|R|RPR|RP|rR|lO|FP|O|r|O|lO|O|R |O|F

o|lr|r|kr|r|o|lo|r|o|lr|kR|Oo|r|k|O|~
o|lo|r|o|kr|kr|lkr|kr|rR|R|R|FP|F|O|FR |~
o|lo|r|o|lo|r|r|kr|r|lo|o|kr ||k |k |~

I |

Program example

| r|r|lo|lr|o|r|r|kr|R|rR|R|O|F|r|o|~

Lowest-order bit

of word device

Program to convert D7 data into 7-segment display data when X0 turns ON, and output to D8.
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No. of
steps

Com-
mand

Device

10 (LD

X0

11 [SEG

D7

D8

14




S.AVE

O S.AVE ... Calculation of average value

Usable device -
Digit
. . . Con- . desig- No. of
Bit device Word device otant | POinter | Level 19-| Steps | Index
nation
X|Y| M|LISM|F|T|C|D|R|Z KIH| P N
S O|0|0 |0
D O|0|0 |0 5
n 0|0
Average value command
| |1 [a AvE e R
| 11 [SAVE; S . | Q...;..-!‘.-:&
Setting data
Head No. of device where
S data to be averaged is stored.
Device No. of output
D 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

D

S+(n-3)
S+(n-2)
S+(n-1)
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Execution conditions
The execution conditions for S.AVE are as shown below.

Average value command OFF

N

S.AVE Executed per scan

< >
< >

Program example
(1) Program to average the details of D882 to D888 when XB turns ON, and to output the results to

< >
-<¢ >

Executed per scan

Coding

10|

—

...... [ gl PG g Y R 5

No. of | Com-

Device
steps | mand

B
| [SAVE! D8s2| DO | K7]‘~

10 |LD XB

11 |[S.AVE |D882 |DO K7

16

D882 123

D883 10

D884 500

7 data items pggs 123
D886 20

D887 123

v D888 123

C————> Do 146

Average value

'

Averaging of data with S.AVE command

(Note) Fractional values are omitted.
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S.STC,S.CLC

O S.STC, S.CLC ... Setting/resetting of carry flag

Usable device Digi
igit
: ; - Con- ] .| No. of
Bit device Word device stant | Pointer | Level [d€sig-] ool index
nation
X|Y| M|LISM|{F|T|C|D|R|Z K|IH| P N
1
Input of carry flag set
S.STC | / ___________
(Setting of carry | | E S.STC
flag) e
Input of carry flag reset
s.c.¢ | E
(Resetting of I | | E_.:Q’__(_:J:.C.:.}
carry flag)
Function
S.STC
(1) The carry flag contact (SM12) is set (ON).
S.CLC

(1) The carry flag contact (SM12) is reset (OFF).

Execution conditions
The execution conditions for S.STC and S.CLC are as shown below.

ON
Input of carry flag set OFF
ON
Input of carry flag reset OFF
<‘ON
Carry flag (SM12) OFF . \

Executed per scan
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Program example

Program to add the D2 data and DO data, both DO and D2 are plus data, when MO turns ON and to
turn the carry flag (SM12) ON if the results exceed 32767. If the results are 32767 or less, the carry
flag is turned OFF.

I [+ ip2{ Do} D114 Addthe D2 and DO data,
and store the results in D1.
15— > b2 i b1 1+ >4 Turn M1 ON when
(addition data DO) > (addition results D1)
.—E_>_TDOﬂDij— or (addition data D2) > (addition results D1).

10

ES-STC p Turn carry flag ON when M1 turns ON.

22

24 'H/ E S.CLC Turn carry flag OFF when M1 turns OFF.

Coding

No. of | Com-

Device
steps | mand

10 (LD MO

11 |+ D2 DO D1

15 (LD> |D2 D1

18 |OR> |DO D1

21 |OuUT M1

22 LD M1

23 | S.STC

24 |LD1 M1
25 |S.CLC

26
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LDBIT, ANDBIT, ORBIT

O LDBIT, ANDBIT, ORBIT ... Bit test of "A" contact handling

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
: vi Vi stant nation steps
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
S1 Ol0|0O |0 5
n (ORNO)

LDBIT

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

1

Setting data

No. of device to
ITTTTTAYT . S1 )
ANDBIT ’;“_| <=1 81: n |—< >+ execute bit test
Bit to execute bit
test

= !
I
—_ I
kL)
o
0
=
e-d
B
/\

| |1 || /
ORBIT | 1 { ] 4 >+
—{<=isL i n }—
(Note)
(Note) In programming with the MELSEC PLC development tool (GX Developer), the
comparison operation command mentioned above is subsutituted and used.
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
10 <= D10} k3 F——<

(2) Program to test bit 15 of D10.

M3 S S Y33 %
10 <= i b1l k15—

(3) Program to test bit 15 of D10.

M3 (LDBIT)

....... Y33
10 F+— <= _ip10: HF 14— >-
M8

(4) Program to test bit 10 of D10.

10

Y33 %
/

t—L <= D10} K10 }——

(ORBIT)
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Coding
No. of | Com- Device
steps | mand

10 |LD<= D10 |[K3

12 |OUT Y33

13
Coding
No. of | Com- Device
steps | mand

10 |LD M3

11 |AND<= | D10 |Ki15

13 |OUT Y33

14
Coding
No. of | Com- Device
steps | mand
10 |LD M3
11 |LD<= D10 |HF
13 |OR M8
14 |ANB
15 |OUT Y33
16
Coding
No. of | Com- Device
steps | mand
10 |LD M3

11 |AND M8

12 [OR<= D10 | K10

14 |OUT Y33

15




LDBII, ANDBII, ORBII

O LDBII, ANDBII, ORBII ... Bit test of "B" contact handling

<> iTaq TR T
LDBII ’_[ <z st n g
(Note)

’—1I—Ef%f%jﬁifffsi_if_'}_'_'ffr_%_'_'_']—<

Usable device .
Digit
Bit device Word device Con- [ oointer | Level |desig-| N Ol gex
: vi Vi stant nation steps
X|Y|M|LISM|{F|T|C|D|R|Z K| H P N
S1 Ol0|0O |0 )
n (ORNO)
. %
N

Setting data

S1

No. of device to
execute bit test

Bit to execute bit
test

ORBII | | || < ﬁ
— <> st n F—
(Note)
(Note) In programming with the MELSEC PLC development tool (GX Developer), the
comparison operation command mentioned above is subsutituted and used.
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.

Condit

ion 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.
Coding

No. of | Com-

________ Y33 Device
10 <> Ip1o} k3 }—— steps | mand

(LDBII) 10 |LD<> |D10 |K3

12 |OUT Y33

13
(2) Program to test bit 15 of D10.
Coding
M3 omoeoa- oo Y33 No. of | Com- Device
10 |—| <> 1 D10 K15 |—< ><~ steps | mand
(ANDBII) 10 LD M3

11 |AND<> | D10 [Ki15

13 |OUT Y33

14
(3) Program to test bit 15 of D10.
Coding
M3 (L_D_B_I_I_) ______________ Y33 No.of | Com- Device
10 <> D10} HF }4—< steps | mand
g 10 |LD M3
11 11 |LD<> D10 |HF
13 [OR M8
14 |ANB
15 |OUT Y33
16
(4) Program to test bit 10 of D10.
Coding
M8 Y33 No. of | Com- Device
10 “ ” < steps | mand
_____________________ 10 |LD M3
—L <> b0} kio fF—— 11 |AND | M8
(ORBII)

12 [OR<> D10 | K10

14 |OUT Y33

15
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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)

()

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)
®3)

(4)

Index of magazine .............ccoe i (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 .ovi e e e (ATC-K9, K10, K11)

9.1.3 Explanation of Terminology

)

)

®3)

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,

155 1 ‘Relationship between
Fixed pointer Ll_-J pot No. and tool No.
does not change.

One step advances in
CW (FWD) direction.

Relationship between

H t pot No. and tool No.
Magazine No. L..T_J Floating pointer L__‘_J _ changes.

(fixed)

9.1.4 Relationship between Tool Registration Screen and Magazines

4 r ,
[TOOL REGISTRATION]

HEAD  NEXT1
99 1

MG TOOL-D MG TOOL-D

4 o 1 1 1 1111
2 2 12 12
B |3
12 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

Pointer or ring
counter value

»

—> Tool number search

ATC K1

Tool number AND search

ATC K2

A

L.

Register number of data searched
No. of the same data —» Error processing

L Rotary body

indexing

ROT K1 E

Fixed pointer system

»le

Rotation direction —e—3 Magazine
rotation
Number of

steps, etc. T ”|

Floating pointer
system

Ring counter control

ROT K3

v

L Magazine stop —
Tool change N
command

v

Forward rotation, —p
reverse rotation of pointer

ATC K5, K6

Forward rotation,
reverse rotation of tool table

ATC K7, K8

—» Tool change

ATC K3

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 N9 position R3000
J '

: 5 N1 ' 2 1

: 7 -J\ 2 : 3 2 ° ° Target position

I L s BN OO

. ' Current

' 9 4 ' 5 42 position ° ° o

: 10 5 : 6 5 D

' Current position

i | 6 ' 7 6

: 2 7 i 8 7 D

: 3 8 ' 9 8
R3009 4 9 R3009 10 9

Pointer
Tool number
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(1) Index tool number 8 in the situation such as the figure
(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) Inthe 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 O 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
|| {SATCIKn i Rn[Rm{Mn
| i,

L END signal ("1" for ERROR signal)
Tool number storage R (register) No.
(Number of tools iIn magazine is specified.)

Control data buffer R No.
(Control data buffer is specified.)
Type of command

RN Control data buffer
RN+1 Buffer size differs depending on
type of command, For details,
Rn+2 refer to the explanation of commands.
Rn+3 i
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9.1.7 Command List

Command Description
S.AATC K1 Rn Rm Mn Tool No. search
S.AATC K2 Rn Rm Mn |Tool No. logical product search
S.AATC K3 Rn Rm Mn |Tool change
S.AATC K4 Rn Rm Mn Random position tool change
S.AATC K5 Rn Rm Mn Pointer forward rotation
S.AATC K6 Rn Rm Mn Pointer reverse rotation
S.AATC K7 Rn Rm Mn Tool table forward rotation
S.AATC K8 Rn Rm Mn Tool table reverse rotation
S.AATC K9 Rn Rm Mn Tool data read
S.ATC K10 Rn Rm Mn Tool data write
S.ATC K11 Rn Rm Mn [|Automatic tool data write

9.1.8 Control Data Buffer Contents

Command

Rn

Rn+1

Rn+2

1 |[Tool No. search

R No. to store search
data

R No. to which data
output

2 Tool No. logical product
search

R No. to store search
data

R No. to which data
output

Logical product data
position R No.

Tool change
3 | (Ex.: Spindle+*Index
position)

R No. to specify the
position of tool change

Random position tool
change

R No. to specify the
position of tool change

R No. to specify the
to be changed

tool

Pointer forward rotation

Pointer reverse rotation

7 Tool table forward
rotation

8 Tool table reverse
rotation

9 |Tool data read

R No. for magazine
position (to be read)

R No. to which data
read

10 |Tool data write

R No. for magazine
position (to be written)

R No. to which data
written

Automatic tool data

11 .
write

R No. to store Initial
data
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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

Magazine No. 1 No. 2 No. 3 Remarks
magazine magazine magazine (data type)
T4-digit/T8-digit T4- Te- T4- T8- T4- Te-
specifications digit digit digit digit digit digit
ATC control parameters |R2950 & <« &« &« &« _
No. of magazine -
decignation R2960 | ¢« |R2961 | ¢« |R2962 | « Binary
Pointer designation R2965 & |R2966 &<  |R2967 Binary
: R2970 R2980
Spindle tool R2970 | 55571 |R2980 |oogeq — — BCD
R2972 R2982
Standby 1 tool R2971 |pog-5 |R2981 | 25002 | — — BCD
R2974 R2984
Standby 2 tool R2972 | pog-c |R2982 |5occ | — — BCD
R2976 R2986
Standby 3 tool R2973 | 2597, |R2983 | 500 | — — BCD
R2978 R2988
Standby 4 tool R2974 | Rog-0 |R2984 | 500 | — — 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
MGB80 | R3079 R3159 R3319 R3399 R3559 R3639 BCD

(Note 1)
(Note 2)

A maximum of 80 tools per magazine can be used.
The tool registration screen has been prepared only for the No. 1 magazine.
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(2) Control parameter contents

R2950 |F |[E | D|C |B| A|9|8|7 |6 |5|4|3 |2 |10

N J
v I— 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

(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.

| ACT
|} ES_-A_T_Q_E_Kl.iRﬁQQB%Q?.QEMlOH
| ——

— e Register No. to store search data

R500 530
R501 540 - i
Register No. to which data output
R530 234 - Search data (BCD)
3 -« - Location is "3".
R540 Output... "Based on the output result, the
2 | Number of -search rotation direction, the number of
i i data found:2 steps, etc., are found by using the
T T (for error) ROT K1 command.
R2965 o | Pointer
R3000 |234 (0) - | T Tool data table head (fixed)

R3001 |567 (1) :

100 (2) IS There are two data "234", Since location
B "3" is nearest to pointer, "3" is output.

234 (3)

R3008 | 101 (8)

(Note 1) Pointer and location are counted up, like 0,1,2 ... 9,

R3009 102 (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". . e
(Example for 10 magazines) Ex) {MQ_VL_KQ.?_.RZQ.@5
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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.

L
11 {S.ATC! K2 : R500 R2960:M10
| ——

R500 530 - T Register No. to store search data
T, T 3
R501 540 g
R502 531 11173 Register No. to which data output
x vt . Register No. to store logical product
(AND) data
R530 < Hekk
2000 || |- Search data 2 ahd FO00 are ANDed together.
- ) 2000 is search data.
R531 Fooo | |7 Logical product * is any desired data.
] data
= Location of
R540 s T searched data:3
: Output ... MBased on the output result, the
______ Number of ) . .
R541 3 rotation direction, the number of
searched data .
i) L found (for error):3 steps, etc., are found by using the
T T ' ROT K1 command.
2 |l Pointer
R2965 ]
______ Tool data table head
R3000 [2001 (0) i
R3001 \
1002 (1) i
3003 (2) »4\— """ There are three data "2***" and the location of
R Ny kkk H e nan
2004 (3) A data "2 nearest to the pointer is "3".
1005 (4)
The in-magazine tool number is ANDed with AND
data FOOO in sequence. The result is compared
with the search data ( /\ denotes AND.)
R3008 1009 (8) Search data 2000 = 2001 /\ FO00
“ 1002 AF000
R3009 12010 (9) 3003 /\F000

(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".

Ex)-{MOV KO iR2965

..... Ty AT e ey
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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.

| AT
(| [S.ATC | K3 IR500 R2960/M 10
| R

R500 2970 I Register No. to specify the position of tool change
R501
""""""" Tool data
4 A (tool to be changed, usually tool in spindle)
2 Pointer
R2965
R2970 1234 |=
i A N The content "1234" in the register which was specified by
T T\ register No. (R2970) is replaced with the content "1002" of
R3000 | 1000 (0) } R3002 that corresponds to count (2)
| indicated by the pointer.
R3001 | 1001 (1) /
X
R3002 | 1002 (2) |<—
1003 (3)
R3008 1008 (8)
R3009 1009 (9)

(Note) When pointer is not used, R2965 should be set
o zero”. .
Ex) { MOV: K0 | R2965}

..... Lo VY
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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
| ES_-_A_T_QE54}_3599€R%9§91M_@0|—‘
H_J

R500
R501
R502

R540

R2965
R2970

R3000
R3001

R3002

R3009

Register No. to specify the position of tool change
2970 —_— T (position of tool to be changed, tool in spindle in this example)

540 | Register No. to specify the tool to be changed

random position)
Tool change position is specified.)

) )
S
2)
T

5 <l | T Magazine No. to be changed
2 — | Pointer
@ < Tool data to be changed
1000 (0) 9 8
1001 (1) 10 9
1002 (2) |« MG1 | MGO
1003 (3) 2 1
1004 (4) 3 2
4 (Note 1) Tool change position differs depending on
1005 (5) 3 whether magazine No. starts with "0" or "1".
5) @ 4 However, the substantial consequence does
7) 6 @ not differ. _ -
(Note 2) When pointer is not used, R2965 should be
1008 (8) 7 6 setto "zero"
8 17 Ex) -{MOV] K0 R2965

009 (Q) Y ’

YoI—(7) Mo Seo”

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.

1| [S.ATC{K5R2965/R2960; M10]
| H/—J

R2965 1—2 | Pointer is incremented.

When a magazine with 10 tools is used, the control
sequence is as follows:
0,1,2,3..... 9,0,1,2, ... 8,90,1..

(Note 1) When this command is executed, the
relationship between magazine No. and tool No.,
appearing on the tool entry display, changes
accordingly.

(6) Pointer "REV" rotation
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.

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.

R3000 1000

R3001 1001 }

N .

N p
2

R3010 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.ATC k8 R2960] R.Z?@Q,M_l_oj_"

| 2B\
R3000 1000
) (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
R3009 1009 ?—/ display, changes accordingly.
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(9) Tool dataread
This command is used to call a specific tool No. in the magazine.

r

LS

.ATCER§¥%&§§§§&fMibF———+
H_/

Pl [t [ttt il

R500

R501
R502

R540

R545

R2965

R3000

R3001

R3009
R3010

540

545

1)

[4¢

D)

1000 (0)

1001 (1)

1002 (2)

1003 (3)

1009 (9)

-------- Register No. to specify magazine No. to be read

-------- Register No. to specify position to which
read data output

Magazine No. to be read is specified

______ Read data
------ Pointer

9 '8
10 9
MG1 MGO
2 1

4 @ Tool change position differs depending on whether
magazine No. starts with "0" or "1".

5 4 However, the substantial consequence does not
differ.

6
(Note) When pointer is not used, R2965 should be

7 6 setto "zero".

, Ex) MOV [ko {R2965 -
8
R R 4

L

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 setting and display unit, the tool No. is entered to each

magazine No. set through PLC program.

| ACT
/| [ S.ATCK10} R500R2960/M 10
| ——

R500 540 e Register No. having magazine No. to which data is written
R501 545 I Register No. where data to be written is stored

R502 —

R540 ® D e Magazine No. to which data is written

R545 Q@3 |« Data to be written

T

R2965 2 e Pointer
R3000 | 1000 (0) "9 {4
R3001 | 1001 (1) 10 9
1002 (2) - MG.1 MG.0
1003 (3) 2 1
@238
@ 2 Data "1234" is written to magazine No.@ .
PO s ®
(6) 5 4
@) 6 5 (Note) When pointer is not used, R2965 should be
: set to "zero"_.____l ______ R
R3009 [1008 () 7 6 Ex) MOV | ko [R2965
R3010 [1009 (9) 8 7
RN 4 RN 4

T—Magazine starts from "0".

Magazine starts from "1".
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(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.

| ACT
||

| 1 22 s
R500 540 R
R501
R540 1000 - e
R2965 2 —
R3000 | 1008 (0) | | -
R3001 | 1009 (1)
R3002 | 1000 (2) -«

1001 (3)

1002 (4)

1003 (5)

1004 (6)

1005 (7)
R3009 | 1006 (8)
R3010 | 1007 (9)

Eé'-'/i'féa'ki'iEfFééfdéiééé}éé}MiOJ—'
H_/

Register No. 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".

Ex.)
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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 SM64 by using the SET command.

Program example)

ACT

I . iy
+— | L PLS : M10
M10

| S5 T Shiga
— | [ SET | sme4

- SM64 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).

- SM64 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 SM71 is provided.

- Turn on SM71 during magazine rotation.

Program example)

SM71

l_“CW
——

CCw

- Setting of AUX data (R2998) is valid while SM71 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.

{TOOL REGISTRATION] TOOL2.1/3
HEAD NEXT1 NEXT 2 NEXT3 INDEX --eerfee-e-e- Comment display part (prepared by the user)
.............. Spindle, standby tool number display part
MG TOOL-D MG TOOLD MG TOOL-D ---v-deeeeees Magazine number, magazine tool number
1 1" 21 guide display (fixed)
2 12 22
3 13 23
4 14 24
g }g %2 } --- Magazine tool number display part
7 17 27
8 18 28
9 19 29
10 20 30
T M eeeeeessesnmeseeemesmenseeesesesamememesensmsirararnnrsesohenenres Manual numeric value command part
MG ( ) TOOL( ) D () AUX () ceeemmmmmmnmennncd e Setting part
| MENU
OFFSET [/ REGIST I ure |
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)

)

®3)

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 Software Manual (IB-1500177).

Spindle tool, standby tool display part
The number of display items can be changed according to the control parameter value.

Control parameter (R2950)

) )
T

F|IE|D|C|B| A|9 |8 4 3| 2|1]0

)
T

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

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.

Hexadecimal expression

(@) Number of magazines
Number-of-magazine parameter (R2960): The value can be set in the range of 0 to 80.

(Note) If 0 is set, the magazine number is not displayed. However, the magazine number
and magazine tool number guide part is displayed.

(b) Magazine number start value
Control parameter (R2950)

1)
T

D 716|543 2|1|0

))
T
|_ 0: The magazine number starts at 1.
1: The magazine number starts at O.

Example) Magazine number display when the number of magazines is 12.

MG TOOL-D MG TOOL-D MG TOOL-D MG TOOL-D
1 2 0 2

2 11 1 10

2 12 2 11

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

012345678 N12345-12 MONITOR 1
<suB> 0 5678 N 45-12 [HEAD]
[POSITION] [NEXT1]

X  -345.678 S
Y  345.678 T
z 0.000 1 ™

FC

GO0 X-345.678 Y 345.678;
T1234;

N100 S5000 M3:

N200 GO0 Z-100.;

2345
1234
56

0.00

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 POSITION screen and TOOL DATA screen, etc.,

are selected.

Display tool selection parameter (R2953)

} Spindle and standby display

3
F|E |D 8| 7] 6

J )

T

Spare

Selection of display tool

000000:
000001:
000010:
000011:

Others

L— 1: Display tool

0: Do not display tool
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9.2 S.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
S.ROT K1 Rn Rm Mn
S.ROT K3 Rn Rm Mn

Description
Rotary body indexing
Ring counter
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)

1 >
—0

Rotary body indexing

Direction of rotation and number of steps of ATC magazine (or turret) are determined

automatically.

<— Parameter setting R No.

Indirect
designation

<= Current position R No.

<— Target position R No.

<— Qutput R No.

Rn Rp

Rn+1

Rn+2

Rn+3
[SROT{ KL Rn {Rm Mm]}
— A A

Index command

|— 0: Direction of rotation CW

1: Direction of rotation CCW

(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

))
T
15 | 14 , 7 6 5143 2 1|0
F E - >
(Spare) L
0: Rotary body starts from 1
Error output 1: Rotary body starts from O
0: Normal completion
1: Error completion
0: Direction of rotation is determined
for shorter reach.
413 1: Direction of rotation is not determined

for shorter reach.

0,0 : (Step No. +1) is counted.
0,1 : Step No. is counted.

1,0 : (Step No.

-1) is counted.

(When the current value is equal to the target value, -1 will apear.)

(Note 1) The Index command is executed after setting R numbers to Rn to Rn+3 and writing data in
the file registers (R) 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 not cleared even if the Index
command activating signal (ACT) goes off.
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(a) 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.

o e Target position

|
|
p |
/ |
| |
: PLC /ll
[—————
Index code 2° _Ow\ — X30 | :Ylo_li Cw //l
Index code 21 _N\ — x31 |pLc processing | Y117 ccw 7
Index code 22 Ow —> X32 | :
Index code 2¢O 9™ X33 | |
Index code _Ow\ —> X34 !__RZA)_Y?].E_'
strobe T

CNC ‘ ‘

Auxiliary  function
T code data, completed (Fin)
T command start

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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‘ 7777777 -
[
[
ACT e | File register (R) map
S [SROT! KL | Rn | Rm M |
I [ Nl [ ‘
‘ Top of control data buffer J t [ (Note 5)
‘ (R500 in this example) 0:Cw ‘T command—»R36 1~6 (BCD) 47
| 1:CCW  T(from CNC)
i \ R37 0 !
‘ R number to specify rotary body |
I index cycles (R511 in this example) ! \
L ] !
A 1
T T i
M1000 |
—}H—[MOV K510 R500:|— R No. to store the parameter — — — +R500 510 — +
|
—[MOV K512 R501:|— R No. to store the current position— »R501 512 -t
|
—[MOV K36 R502:|— R No. to store the target position — *R502 36 -
—[MOV K513 R503:|— R No. to store the output position — »R503 513 — 1
|
_[MOV H8 R510:|— Parameter is set. . ;
| A i
—[MOV K6 R511:|— Rotary body index cycles -7 ‘ T T ;
|
X34 are set. | L eR510 8 <l
— | [ PLS MlOO} Strobe rising signal created 1 ;
— +»R511 6
M100 (Note 5) |
— —————{MOV K1x30 R512 H The current value is set at R512. — +R512 1~6 «}
X238 (number of |
_{ }_[SROT K1 R500 R511 ]— CW or CCW is determined by the R513 (0-3 output steps) -«
M200 ROT command.
M201 Error check
— <= Rs10 HOF }——< .
— When required
X238 M202
— }—[ = R36 R512]—< > Stop signal created (Note 1)
(target value = current value)
X238 M203
—{ }—[= KO R513]—< > Stop signal created (Note 1)
X238 M202 M200 Y10 (number of steps = 0)
rd 45 < > cw
(M203) | m200 Y11
> ccw
________ - Y226
—|_C2m_plgt|cin_0|_rc2|t_' Auxiliary function completed
M1000 M1000
_,H/ < On-signal after PLC1 scan
M1000

-213-

S |

I

l



9. Exclusive Commands

(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) Rotary body starts from 1
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 nhumber 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 S.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
H S.ROT. K3 ! Rn Rm:Mm b—+
(Pulse coding)

l—» Completion ("1" for error)

Ring counter command Cycles of index for rotary body
are apecified.

— Control data buffer location is specified.

Rn+1

Rp <— Parameter setting R No.

<+— 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 "start from 0" or "start
from 1" according to the parameter rotary body command.

Rp (parameter) contents

Rp (parameter) contents

15 | - - - - 13 2 1|0
F E
H_)
L Rotary body selection
Error output O Rotary body starts from 1
Command code ... S.ROT Kn is not "1" or "3". 1: Rotary body starts from 0
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 setto 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

ata output completion

R number of top of spare tool data output
buffer (for example, R1900~)

R number where command tool nhumber 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.)

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 number command system (When BASE SPEC parameter #1104 T-Com2is 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-Com?2 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 setto 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
Tool life management in . .
Y2CB sicg)jzal € 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 set to 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 ]

@

Does T command exist?

NO

Is life management

s
selected” NO

YES (b)

Read life management tool data based

on the R36 contents by using TSRH
command.

Is tool available?

NO
YES

Index magazine according to tool

number in the read tool data.

(c)

Index up magazine
according to the
R36 contents.

Change tool (mount new tool on

spindle)
Set the tool number of the tool mounted

on the spindle in R3720.

Turn on auxiliary function completion

signal.

Error processing
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The control system varies depending on
whether or not life management is
selected.

Life management tool data is read into
any desired R register based on T
command data (R36) by using life
management exclusive command.

The tool status and tool number are
checked to see if the tool can be used.

Desired tool (magazine) is indexed.

Desired tool (magazine) is indexed.

Set the tool number of the new tool
mounted on the spindle in R3720.

(d) 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
after the spindle tool number is set in
R3720.
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(1) Procedure when tool command is executed

@)

(b)

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 |

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)

2)

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 Il it also executes tool offset corresponding to the spindle tool.

(Note) If -1 is 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) Spar_e tool selection Tool data (Rn)

(Tool number, group number) function command

In tool life management I, 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

Tool data file
(R3720-R3721) NC

(Controller internal data)

Standby tool number

(R3722-R3723) When the spindle tool number changes, the controller
assumes that the spindle tool is changed, and searches the
Spindle tool data tool data file for the tool data of the new tool.
The controller executes life management and tool offset
(R3724-R3735) 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

|Controller = -—{ User PLC I (Example)

R36 R536
T command (a) |~ Tcommanddata JI A sl . Tcommand data
R37 (BCD data) Binary (Binary data) R537
F % Jconverted
R2000
— Group number — (b)
koot (TsRH } R536_ k2000 )
R2002 t— Tool number —
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 <__>__ buffer containing the tool data to
r be read Is R2000.
R2006 Life data Data buffer is any of R1900~R2799.
R2007 Use data (©)
[DMOV]
R2008 || tength compensa- _|
tion data
R2009
R2010 } Radius compensa- |
R20 tion data When magazine is indexed
1 according to the read tool
_J number and new tool is
L J, mounted on the spindle, tool
T T number of the new tool Is set in
R3720, R3721.
‘U:: 22:;'2;‘;2;::: - R3720 ~Spindle tool number-]
R3721
U R3722
se as screen display data, o/ -Standby tool number Standby tool number Is set.
R3723
( 3
R3724 1 Group number —
R3725
(d)
R3726 l— Tool number —
R3727
R3728 Tool data flag/status
_.J R3729 Auxiliary data >~ Status oheck, etc.
R3730 Life data
R3731 Use data -
R373Z 1l Length compensa- |
tion data
R3733
Note 1)
R3734 . ( .
- padlus compensa- _ Note that the data handled in tool
\ R3735 ) life management except for tool data
flag/status is binary, while the data
l used inthe ATC command, such as

search data and magazine tool
number, is BCD.

-221-



9. Exclusive Commands

(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 - 65000 (times)

specified.)
Tool use data |Use time or use count for each tool. 0 - 4000 (minutes)

0 - 65000 (times)

Tool length Length compensation data set in any Compensation numbers 1 - 400
compensation |[format of compensation number, direct Direct offset amount +99999.999
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 +99999.999
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:

(@) Correspondence with tool life management data screen

P2
q

7) H
[TOOL LIFE] ..l i I

GROUP 200

# TOOLNO. ST | ‘FORM

2 292 00 0:00 Release status Tool status
4 : : : For example, this can be 0: U d ool
. . Unused too
used for Settll"]g the relea}ls? 1: Used tool
5 status of the final tool to "1 2: Normal life tool
and judging whether the 3: Tool error 1 tool
tool is the final tool or not. 4: Tool error 2 tool
#( m)( ) ( )( )

OFFSET  REGIST

Y

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.

(b) Tool dataflag ..... 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 amount
2: Direct offset amount
bit 2 Radius compensation data format 0: Compensation number
bit 3 (spare tool compensation system) 1: Addition offset amount
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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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:

i) Compensation umber system (0O 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.

i) 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.

iii) 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.

2) Usage data count system

i) Usage time count
For usage data, the execution time of cutting feed (such as G01, G02, or G03) 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.

i) 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 (GO1, G02, or G03) is not executed after tool is used as spindle tool,
usage data is not counted.

iii) 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 GO3) 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.

ooo)<004 GOl; ><GO4; ><G01; GO0;
ed

(TO)
Di

uring

cutﬁng te During cutting feed

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 0.
- 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,

error tool 2).
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(c) 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 Release status

bit D For example, this can be used for setting the release status of the final

= tool to "1" and judging whether the tool is the final tool or not.
i

bit F

(d) 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 4.12

GROUP TOOL NO.STFORM L.CMP RLCMP AUX LIFE USED
HEAD - 10000000 12345678 1 000 -345.678 100.000 12345 234 M(aun)
NEXT © B8000000C 87654321 0 000 45.678 30.000 125 234 &(en)

10 2 » ] 0 0 0 0 %

100 200 300 400 S0 60 200 80 90
1000 2000 3000 4000  S000 6000 7000 8000 9000
10000 2000 30000 4000 $0000 60000 0000 80000 90000
100000 200000 300000 400GO0 S00000 600000 700000 800000 900000

OFFSET | REGIST W/LIFEEZ MENU
yyyyryi

[TOOL LIFE]

GROUP 10000000
2 TOOLNO.STFORM L-CwmP
12345676 4 220 -345.678
1234567 3 120 112.340
12345 2 111 12,220
12345 | 002 .24

( ) Y1 ¢

OFFSET REGIST

ALMP
100. 000
30. 000
20.000
100.123

TOOL 4.172

AUX LIFE USED
12345 1234 234{ain)
WM 12) 4S(ein)
44add 100 SO(set)
100 S0 15(cye)

EZ LIFE;j MENU
Lrz227
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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

(Note 1)

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,
Rn+5(Dn+5) part system designation
+ +
Rn+6(Dn+6) - Read/write data
(For 1st axis)
Rn+8(Dn+8)
B (For 2nd axis)
Rn+10(Dn+10)
(For 3rd axis)
Rn+12(Dn+12)
(For 4th axis)

A
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{ s.DDBA | Rn/Dn

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

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

(Note 1) If only the 3rd axis is designated
for example, the section for the
3rd axis will be read/write data.
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(1) Control signals (Rn), (Dn)

F EDCDBA9 8 7 6 5 4 3 2 10

\—(—/ —
Warning output

0: Read designation
1: Write designation

Set by PLC during
execution of
DDB command

Error during chopping 0: Direct input
(not used) 1: Addition input

No option
. 0: Decimal point invalid
—— Size over : . .
1: Decimal point value
L——  No. of axes illegal :

Large section No. error | Set by CNC o )
When DDB command Last 4 digits of data during

Write protect is completed Variable read/write correspond
Error occurrence to decimal point digits.

Warning output
BIT4 = 1: Variable data empty
0: Variable data not empty
BIT5 = 1: Variable overflow
0: Not Variable overflow

(2) Large section number (Rn+1), (Dn+1)
Specify the large section number of the data to be read/written in binary form.

(3) 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.

(4) 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.

(5) Read/write specifications axis (Rn+5), (Dn+5)
Specify the axis to read or write data for each axis classified by major classification numbers.

F EDCDBA9 8 7 6 5 43 2 10

L First axis

Second axis
Third axis

Forth 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
RN+6 | Rn+t6 |, | H Rn+6 |
(Dn+6) (Dn+6) _ (Dn+6) H
Rn+7 Rn+7 Rn+7
On+7) [~ 77777 On+7) [T~ 77T oy L
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.
Spec_|f|cat|on 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, O O
stored stroke limit, coordinate system offset, etc.
User macro variables O
Modal data of G code, etc. 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.

RN+0 Two bytes
1 Two bytes
2 L Four bytes
3
41 Four bytes -
5
6
—~  Four bytes -
7
8 Two bytes

(1) Command

(Note 1) File register (Rn) that can be used by the user

command ]

is used for the control data buffer.
Status Data register (Dn) cannot be used.
Program No.

Sequence No.

Block No.

(Note 2) System designation is not used.
System designation

Sub cgmmand Main (iommand

r N\

E 8 7

hY

10

Search mode
0: Memory search

1: search
2: PLC axis control

} Specify "1"

(Note) Unassigned bits will be used for later function
extension. Use only bits shown here.

1: Tape search

PLC axis control
Set all to 0.
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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.

=

8

3210

t External 1

search No

option
<Error cause>

Search processing

Search 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
This is not used. "0" is set.
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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 . ) )
11 | i SRR R nH (Rn is any file register that

S.DDBS |
I Lo2=o can be used by the user.)

| (Start condition)

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 P
command condition
<Error cause>
Search processing - The specified progrqm number or
sequence number is not found.
/ *In tape search, tape or /O device
Search completion A does not exist.

*In tape search, an /O error occurred.

Search error completion

*The NC operation state is not reset state
Any other search-impossible state.

Data specification error
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(3) Search error completion (Data specification error)

Search start instruction

condition <Error cause>

:i - Program number and sequence number

are not specified.
« Program number or sequence number
is specified beyond the range.

Search processing

Search completion /

Search error completion (\k

Data specification error
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9.5.5 Sequence Program Example

Search start memo
|1

11
Search start memo
M15

{ MOV {Rn+1} K4MOO}

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

t— i}

F15 RST

Search start
memo M|2

F2

F2 RST

Search start button

/N
Y

Automatic
operation ot

=

Search start memo

|| A

H—i

Completion cause

[ Al

Searchlsltart memo

Search start pulse
||

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

MEM

{ MOV | Kbn | Rn+6 H

I
TAPE

VeV
[ mov |

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

....... T
'
1

Search start memo

[ MoV | K257

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

RST: Reset signal (reset button, output during reset, etc.)
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External search status
is transferred to M0O0~M15.

Data specification error

Search error completion

Search start memo

Search start pulse

O NO. set

N NO. set

B NO. set

Memory search

Tape search

External search instruction
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9.6 Chopping

With this function, the chopping axis constantly moves back and forth independently of the program
operation during executing the program.

By applying chopping, higher surface accuracy can be achieved than that of abrasive grain.

The chopping operation is started/stopped by the "Chopping" signal from the PLC.

When the chopping operation is commanded from the machining program, use the auxiliary
instruction (M or B) codes.

BUIOI;
MAA;
M * * Chopping command by the
machining program

PLC NC
Drive unit
<

Chopping command by
external switch

Chopping operation

Grind stone Workpiece
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9.6.1 Chopping operation start

The chopping mode is entered at the rising edge of the "Chopping" signal (Y1E8), and the chopping
operation is started based on the position determined with the program, etc.
The chopping control sequence is the following.
« When the chopping axis is not moving, chopping is started immediately.
« When the chopping axis is moving, chopping is valid from the next block in the automatic mode,
and an operation alarm will occur in the manual mode.

Start Stop

Motion of chopping axis Basic position
1 lRa id traverse i
Upper dead center @ , P Rapid traverseT

point
0% 3 3 3
Bottom dead center

point

(1) In automatic mode
(a) When the chopping axis is not moving:

i ~

X, Yaxis
(ORI

. . /

Chopping axis ~__/~—7
pping ! 3)

In chopping start (X260) '
Basic position - Upper dead :

center point (X261) }

Upper dead center point -  —  — —
Bottom dead center point (X262) )

Bottom dead center point -
Upper dead center point (X263)

In chopping mode (X265)

Chopping (Y1ES8) S

(b) When the chopping axis is moving:

X, Y axis . -

| | — @
Chopping axis \ﬂ/\—/ (3)

In chopping start (X260) |

In chopping mode (X265)

Chopping (Y 1E8)

The "In chopping start" is entered after the chopping axis movement has been finished.
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(2) In manual mode
In the jog and step mode, when the chopping axis is not moving, the chopping operation is started

at the rising edge of the "Chopping" signal.
If the "Chopping" signal is turned ON when the chopping axis is moving, the OPERATION ALARM

0154 will occur, and the chopping will not be started.
(Rising edge of the "Chopping" signal is ignored.)

(&) When the chopping axis is not moving:

Chopping axis 2 / \
o/ — e

In chopping start (X260)
1

In chopping mode (X265)

Chopping (Y1EB8)

- 1

(b) When the chopping axis is moving:

Chopping axis

In chopping start (X260)

In chopping mode (X265)

Chopping (Y1E8) —

Operation alarm 0154

In the handle mode, when the chopping axis is not selected as the handle axis, the chopping

operation is started at the rising edge of the "Chopping" signal.
If the "Chopping" signal is turned ON when the chopping axis is selected as the handle axis, the

OPERATION ALARM 0154 will occur, and the chopping is not started.
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9.6.2 Chopping operation stop

The chopping operation is stopped at the falling edge of the "Chopping" signal from the PLC.

The chopping axis moves to the basic position with the rapid traverse after executing the chopping
operation to the upper dead center point.

The chopping axis once moves to the bottom dead center point even while moving from the upper
dead center point to the bottom dead center point.

Stop operation of the chopping axis

Basic position Stop

Upper dead Rapid traverseT 3)

Moves to the bottom dead center point
center point at the chopping 1»
control OFF. 1) )
Bottom dead
center point

1) 3)

Chopping axis
\_/ ©

In chopping strat (X260)

Upper dead center point —

bottom dead center point (X262) ' |

Bottom dead center point — Ir
upper dead center point (X263) |

Upper dead center point —
basic position (X264)

In chopping mode (X265)

Chopping (Y1ES8)

The "In chopping start" and the "In chopping mode" signals are turned OFF upon completion of the
basic position return.
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9.6.3 Chopping compensation

Because this function involves high-speed repetitive motions, the positioning method allowing
compensation based on the calculation from the machinery operation (feedback position of the motor
end) is adopted, rather than the method using in-position check. Compensation amount used for
positioning is calculated every 4 cycles from the start of chopping operation, based on the difference
between the commanded position and feedback position. Then the compensation amount is added to
the positioning command for the next cycle so that the difference between the commanded position
and feedback position will disappear. (Compensation value sequential update method: Refer to Fig.1)
However, with this method, if the grindstone contacts with the workpiece, the chopping width before
and after compensation may be differed, and which may affect the machining surface. In this case, the
compensation value fixed method is appropriate.

With the compensation amount fixed method, compensation amount based on a dry run operation is
recorded in advance so that, in the real operation, compensation is carried out from the first positioning
to the bottom dead center point using the compensation amount recorded earlier. (Compensation
value fixed method: Refer to Fig.2)

Fig.1 Chopping operation in compensation value sequential update method

Upper dead center point

Bottom dead c%r point

Positioning command Motion of the motor end

Compensation starts from
the 5th cycle.

Fig.2 Chopping operation in compensation value fixed method

Upper dead centerpoint

Bottom dead ceNter point
Motion of the motor end N
o Compensation in the 5th cycle or
Positioning command: later is carried out with the same
Select the compensation value fixed method and set the compensation compensation amount as as in the
amount so that compensation is carried out from the first bottom dead 1st cycle.

center point position since the operation has started.
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(1) Compensation value sequential update method
Every chopping command starts with "0" compensation amount. Compensation amount is calculated
every 4-cycle chopping operation, and the compensation is carried out.

(2) Compensation value fixed method
Compensation value fixed method includes the record mode and the playback mode.
<Record mode>
 Override, command axis, upper/bottom dead center point position, number of cycles, and
compensation amount are recorded as the chopping control data.
» Compensation amount record area is specified with R register.
* Number of sets for compensation amount record area is determined by the number of R
registers to be secured.
14 consecutive R registers are required for 1 set of record.
» Compensation amount is always updated in the record mode.
<Playback mode>
» Chopping operation is started using the data (override, command axis, upper/bottom dead
center point position, number of cycles, compensation amount) recorded in the record mode.
Compensation amount is not calculated in the playback mode.
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N-2
N-1

< Chopping start >

Record mode?

No (Playback mode)

Record the compensation
amount in the record area.

G

Compensation amount record area (R register: For N sets)

Error status | | Completion status | Command - Feedback

Yes
Set the initial Set the compensation data
compensation amount to in the record area as the
"0". initial compensation [

amount.

Perform chopping Perform chopping
operation using the initial operation using the initial
compensation amount. compensation amount.

Override | Axis | Up dead pt. | Bottom dead pt. | No. of cycles | Compen. amnt (Width) | Compen. amnt (Ctr) | (Open to user)

Override | Axis | Up dead pt. | Bottom dead pt. | No. of cycles | Compen. amnt (Width) | Compen. amnt (Ctr) | (Open to user)

Override | Axis | Up dead pt. | Bottom dead pt. | No. of cycles | Compen. amnt (Width) | Compen. amnt (Ctr) | (Open to user)

Override | Axis | Up dead pt. | Bottom dead pt. | No. of cycles | Compen. amnt (Width) | Compen. amnt (Ctr) | (Open to user)

14 R registers are required per one set.

For N sets, the number of R registers required is 14*N+4.
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9.6.4 Chopping interface

(1) PLC—NC

Device No.

Abbreviation

Signal name

Y1ES8

CHPS

Chopping

(2) NC—PLC

In chopping start, intervals during chopping

and chopping mode are output.

Device No. Abbreviation Signal name
X260 CHOP In chopping start
X261 CHP1 Basic position—upper dead point
X262 CHP2 Upper dead point—bottom dead point
X263 CHP3 Bottom dead point—upper dead point
X264 CHP4 Upper dead point—basic position
X265 CHPMD In chopping mode

(3) Chopping override (PLC—NC)
Set within the range of 0% to 100% by 1% increments.

Device No.

Abbreviation

Signal name

R135

CHPOV

Chopping override
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9.6.5 Parameters (DDB function instructions from PLC)

Parameters for chopping functions (DDB function instructions from PLC) are as follows.
<Compensation value sequential update method>
« Rapid traverse override valid/invalid selection
» Chopping axis
 Upper dead center point position L1 (increment from the basic position)
« Bottom dead center point position L2 (increment from the upper dead center point)
* Number of cycles/min
<Compensation value fixed method>
» Mode for the compensation value fixed method
» Data No.
Each parameter can be set from PLC using DDB function.

The master parameter is kept in R register, and when changing parameters, it is read into the current
parameter area in the NC by the DDB function instruction.
Parameters can be changed during chopping.

(1) Program example

Set the control data with MOV instruction, etc.

ACT
H SDDBA = Rn

(Note) Writing parameters from PLC using DDB at every scan execution may cause a longer
cycle time because the chopping axis stops once at the bottom dead center point and the
upper dead center point even if the value is not to be changed. Thus, change the
parameter (turn "ACT" ON) only when necessity of parameter change arose.)
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(2) Control data

Rn

Rn+1

Rn+2

Rn+4

Rn+5

Rn+6

Rn+8

Rn+10

Rn+12

Rn+13

Data to be used differs depending on whether the compensation value sequential update method is
applied or compensation amount fixed method is applied.

Update| : Specify with the compensation value sequential update method
Fixed : Specify with the compensation value fixed method

[ a a:  Control status (Rn) [Update] [Fixed|
bit0 : Set to "1".

b bitl : Set to "0".
bit2 to bit8 : Not used

rc bitF : Error occurred

i This turns ON if an alarm occurrs when the chopping parameter valid signal is

B turned ON. The details of error is notified with bit9 to C. (Note)

bit9 : Chopping error

d bitA : Chopping specifications is not available

e bitB : Compensation method is set to other than 0/1

bitC : Multiple chopping axes are specified

-t b: | Section No. (Rn+1) [Update] [Fixed|

B This sets 0100(HEX).

i c. | Sub-section No. (Rn+2[low], Rn+3[high]) [Update] [Fixed

Lg 0000(HEX) : Compensation value sequential update method

L 0001(HEX) : Compensation value fixed method

- d: | Rapid traverse override valid/invalid (Rn+4) [Update]

This sets the rapid traverse override valid/invalid in respect to the movement speed
mh between the basic position and the upper dead center point.

B 0 : Invalid

B 1: Valid

i e: | Chopping axis designation _ (Rn+5) Update)

: bit0 : 1st axis Select any one of the existing axes using bit.

- bitl : 2nd axis When no axis is specified, the axis whose base specification
bit2 : 3rd axis parameter "chop_ax" is "1" (the smallest No. of axis) is
bit3 : 4th axis selected.
bit4 F : Not used (Set to "0".)

f: | Upper dead center point (Rn+6[low], Rn+7[high])
This sets the movement amount of basic position — upper dead center point with the
code. Use the setting and display unit (#1003 iunit) for setting.

g: | Bottom dead center point (Rn+8[low], Rn+9[high]) Update
This sets the distance of upper dead center point — bottom dead center point with the
code. Use the setting and display unit for setting.

h: | Number of cycles (Rn+10[low], Rn+11[high])
This sets the number of cycles for chopping cycle. (Unit: Number of cycles/min)

I: Operation mode with the (Rn+12) Fixed

compensation value fixed method

0000(HEX) : Playback mode
0001(HEX) : Record mode

Data No. (Rn+13) Fixed

This specifies what number data (n-th data) from the head of the record area
(specified by the parameter) to be used. (Both the record mode and playback mode
must be specified. 1st data area is specified with 0.)

(Note) If an alarm occurs when the chopping parameter valid signal is turned ON, Rn bit is turned
ON. Alarm details are output to the chopping error No. (R554), as well.
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Rn bit Error Cause
BITA Option error There is no specification for chopping.
BITF
BITB Compensation Compensation method is set to other than 0(Compensation value
BITE method error sequential update type) or 1(Compensation value fixed type).
BITC llegal number of | Multiple chopping axes are specified by the PLC interface.
BITF axes error
BIT9 Chopping error Chopping axis is not specified by either PLC interface or parameter.
BITE Rotary axis is specified as the chopping axis.

Rapid traverse override valid/invalid is set to other than O(invalid) or
1(valid).

Data No. of the control data is a negative value.

Compensation amount record area exceeds R register backup area
(R1900 to R2800).

((Rm+14xN sets+4) > 2800.)

The mode for the compensation value fixed method is set to other than
O(playback mode) or 1(record mode).

Number of cycles is O or less, or over 1056.

(If 0 or less, 1 is applied. If exceeds 1056, 1056 is applied.)
Acceleration determined by the parameter exceeds clamp/chtL.
(The number of cycles is reduced.)

The chopping axis is changed during chopping operation.
(Chopping axis is not changed during chopping.)

F(feedrate) exceeds the clamp speed.

(The speed is clamped to the clamp speed (#2081 chclsp).)
Chopping axis's #2081 chclsp (chopping clamp speed) and #2002
clamp (cutting clamp speed) are both set to "0".

The error bit shown above is not turned ON in the following cases. However, chopping error No. is
output.

* Control data area exceeds the R register area designated for the control data.

¢ Control data area and compensation amount record area are overlapped.
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(3) Compensation amount record area (Dedicated for compensation value fixed method)
Rm is specified with the parameter (#1324 chop_R).

Rm L a 4 a: | Error status (in playback mode) (Rm)
bit0 : This is turned ON when the difference between the commanded stroke and the
Rm+1 |b g actual stroke has exceeded the tolerance set with the parameter (#2080 chwid).
b: Chopplr!g compensation amount record (Rm+1)
Rm+2 k¢ i completion status
L ] (in record mode)
B ] bit0 : "1" at completion of recording
bitl : "1" when recording is not completed
Rm+4 kd i c: | Command - Feedback (Rm+2[low], Rm+3[high])
[In playback mode]
Rm+5 -€ . Difference between the commanded stroke and the actual stroke is stored when
the difference has exceeded the tolerance set with the parameter (#2080 chwid).
RM+6 |f i [In record mode]
B 4 Difference between command and feedback is stored every time the compensation
| | amount is calculated.
d: | Rapid traverse override valid/invalid (Rm+4)
Rm+8 -g 1 Set the rapid traverse override valid/invalid in respect to the movement speed
- 1 between the basic position and upper dead center point.
- . 0 : Invalid
1: Valid
Rm+10 L-h . e: | Chopping axis designation (Rm+5)
: : bit0 : 1st axis
PO ; Select any one of the existing axes using bit.
1:2 o " - I
_ bft nd aX.IS When no axis is specified, the axis whose base specification
RM+12 I 1 bit2 : 3rd axis parameter "chop_ax" is "1.
i | bit3 : 4th axis
i i bit4 F: Not used (Set to "0".)
RmM+14 ] T f: Upper dead center point (Rm+6[low], Rm+7[high])
i | Set the movement amount of basic position — upper dead center point with the code.
i i Use the setting and display unit (#1003 iunit) for setting.
RmM+16 Fk i g: | Bottom dead center point (Rm+8[low], Rm+9[high])
- 1 Set the distance of upper dead center point — bottom dead center point with the
L i code.
Use the setting and display unit for setting.
Rm+18 FRepeat thel | N: | Number of cycles (Rm+10[low], Rm+11[high])
-same setting : . :
Rm+19 |-as in Rm+. Set the number of cycles for chopping cycle. (Unit: Number of cycles/min)
_tho $tm+l7_ ir | Compensation amount (Width) (Rm+12[low], Rm+13[high])
ereafter.
Rm+20 - Compensation amount to be added to the chopping upper/bottom dead center point
- 1 command.
- . In the playback mode, this is used for amplitude compensation.
L i When started with the record mode, this is automatically stored.
Rm+22 |- 1 | | Compensation amount (Center) (Rm+14[low], Rm+15[high])
_— T Compensation amount to be added to the chopping upper/bottom dead center point
B T command.
In the playback mode, this is used for compensating the center of amplitude.
When started with the record mode, this is automatically stored.
k Data to be opened (Rm+16[low], Rm+17[high])

Use this for managing the compensation amount record area, etc. by using ladder of
the user.
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(4) Setting example for the compensation value sequential update method
The following parameters are set using R2000 to R2011 as DDB huffer.

Parameter Decimal HEX Setting details
Rapid traverse override valid/invalid | 1 0001 Valid
Chopping axis designation 4 0004 Z axis (3rd axis)
Upper dead center point (increment | -10000 FFFFD8FO -10000 (Output unit)

amount from the basic position)

Bottom dead center point | -20000 FFFFB1EO -20000 (Output unit)
(increment amount from the upper

dead center point)

Number of cycles 50 00000032 50/min
Chopping axis operation

R2000 [ 0001 7] Control signal

B | Start
R2001 0000 Section No. Basic position
R2002 | 0000 "] Sub-section No. . -10mm

- — Upper dead center point

0000
-20mm

R2004 | 0001 "1 Rapid traverse override valid  Bottom dead center point 3
R2005 | 0004 "] Chopping axis designation
R2006 | D8F0 “|  Upper dead center point

B FFFF 1
R2008 | B1EO “| Bottom dead center point

B FFFF 1
R2010 | 0032 "] Number of cycles

B 0000 7
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(5) Setting example for the compensation value fixed method

The following parameters are set using R2000 to R2013 as DDB buffer.
R2100 (#1324 chop_R = 2100) is used for the compensation amount record area.

Parameter Decimal HEX Setting details
Rapid traverse override valid/invalid | 1 0001 Valid
Chopping axis designation 4 0004 Z axis (3rd axis)
Upper dead center point (increment | -10000 FFFFD8FO -10000 (Output unit)
amount from the basic position)
Bottom dead center point | -20000 FFFFB1EO -20000 (Output unit)
(increment amount from the upper
dead center point)
Number of cycles 50 00000032 50/min

Compensation amount record area

Rapid traverse override valid

Chopping axis designation

Upper dead center point

Bottom dead center point

Number of cycles

R2000 [~ 0001 7| Control signal R2100 [ 0000 n
R2001 [ 0000 7] Section No. R2101 [ 0000 B
R2002 [ 0000 7| Sub-section No. R2102 [ 0000 N
B 0001 7| (Compensation value B 0000 ]
B 7| fixed method) B 7]
R2004 [ 0000 T > R2104 [ 0001 7
R2005 | 0000 7] R2105 | 0004 T
R2006 [ 0000 T R2106 [ D8FO T
B 0000 7 B FFFF T
R2008 [ 0000 T rR2108 [ B1EO 7
B 0000 7 B FFFF T
R2010 [ 0000 7 r2110 [ 0032 ]
B 0000 7 B 0000 T
Operation mode » i

0001 0000

R2012 (Record mode) R2112 | 0000
0000 Data No. - E

(1st data is

specified from rR2114 I 0000 =

R2104.) B 0000
rR2116 [ 0000 7

B 0000
R2118 | i
R2119 | )
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9.6.6 Example of chopping control by program command

In the example given below, the upper dead center point (increment from the basic position), bottom
dead center point (increment from the upper dead center point), and number of cycles (times/min) are
set using G code macro.

The above data is set to the local variables by G code macro. The local variable data is read by the
ladder upon execution of M code (M10). Then, chopping is started upon DDB function instruction. The
chopping is stopped by the ladder upon execution of M code (M11).

(1) G code macro execution
The following is an example in which 09000 is defined as the sub-program of G200 (G65 macro
type).

Main program

G200 Z-20. Q-10. R50.;  ----- r-- Chopping start
} ————————————————————— --- Shape
M11;  —=mmmmmmmmmmmmmm oo ----Chopping stop

Argument of G200

Z : Upper dead center point (Increment from the basic position)

Q : Bottom dead center point (Increment from the upper dead center point)
R : Number of cycles/min.

09000
#26=#26*1000; -------------- T Value of Z, Q, R: local
#17=#17*1000 ; ——ccocmmm—__ -1 variables set to #26, #17, #18
G04 ;
M10; @ - --- Chopping start
M99 ;

(Note 1) As for Z, Q commands, even if a decimal place is omitted (Ex. Z-20. — Z-20), the unit is
remained mm.

(Note 2) With the submicron system, change the constant for macro operation from 1000-fold to
10000-fold.

(Note 3) When a macro call is executed, the nesting level of local variable will be 1, and the level of
local variable will also be 1. So, the number of layers of nesting has to be kept to 4.
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(2) Set the local variables of (1) for chopping parameters by using DDB function, and start the
chopping operation.
The following is its sequence example. (Compensation value sequential update method)

{ } Mo Chopping start memo

H10 R20

-

_|

H11 R20 ] [} M2 Chopping stop memo

M2 M24 M25 M48

H——F—f M3 In chopping memo
%/_J
Completion factor

[ PLS M1 }— Chopping start pulse
-

[ Mov ko R2000 — )
-
[Mov K30 R2001 |—

[ DMOV K126 R2002 ]_ \ Local variable #26(2) rfeading _
(Upper dead center point reading)
[ MOV K4 R2004 :I—

-
[ opBA R2000 |— )

[ mov ko rR2ol0 — )
[ mov k3o Reom _|—

Local variable #17(Q) reading

-

L DMOV. Kil7 R2012 :| (Bottom dead center point reading)
[ MoV k4 R2014 |—

[ DDBA R2010 :I— J
MOV KO R2020 :|_ 3\

—
L
-
[ MOV k30 R2021 |—

[ omov ks R2022 | \ Local variable #18(R) reading
(Number of cycles reading)
MOV K4 R2024 |—

—
L
—
L DDBA R2020 |_ y,
-
L

MOV K1 R2030 |— )
[ Mov Hi00R2031 |
—{ omov ko R20z2 |—

MOV K1 R2034 :I—
MOV H4 R2035 ]_ >Chopping parameter set
DMOV R2006 R2036 |—
DMOV R2016 R2038 |—
DMOV R2026 R2040 |—

DDBA  R2030 ]_ ]

MOV Ki  R135 :| Chopping override (100%)

—T—BRT0T—R)-T0

—=z--=
T T

—=z-L=
TR T

—=z--=
T T

rararar]r

—_ BT

-
L
-
L

—=z —=z-L=

T w

CY1E®> Chopping start/stop
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Sequence example timing chart

M code data (R20):10 [

= 1

:Other l—‘—li

Chopping start memo MO I

Chopping start pulse M1 |

Chopping stop memo M2 1

In chopping M3 |

(Note) Chopping axis cannot be specified as a synchronous control axis.

-251-



10. PLC Help Function

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

There are two types of alarm message, which can be selected with a parameter (described later)

Format

Alarm message

External alarm message

Max. No. of messages

256 messages

256 messages

Max. data length

32 bytes per message

128 bytes per message

Number of
Display messages

4 messages

1 to 4 messages
(according to data length)

Interface

F type / R type
(classification No. designated)

F type / R type
(without classification No.)

Available language

2 languages

8 languages

Store method

User PLC attached data

Independent data

(other area)

10.1.1 Interface

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) Ftypeinterface

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.

B O Rk B O B
m
w

1 —* F127

————>|| oth message of message table is displayed (dni).
————=>|| Second message of message table is displayed (dn2).
————=|| Third message of message table is displayed (dns).
————=">|| Fifth message of message table is displayed (dna).

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.
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()

®3)

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

4 )\
1 => R158 ------ =0 First message of message table is displayed (dna).
0 === R159 _,=(> 20th message of message table is displayed (dnz).
20 =>| R160 -~ _.{=—=—=">|| Fifth message of message table is displayed (dns).
5 === R161 ~
. J/

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.

Alarm classification display (Only for Alarm message type)

Classification No. 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 No. 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 No.

SPINDLE ALARM 5 (Note 1)

—I_—> This varies depending on the
alarm cause or source.

For the classification No., 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 No. by cause is updated when an alarm message
display changes. It is not updated if only the contents of the specified data register
(Dnl to Dn4) change. If the contents of the specified data register are 0, no
classification Nos. are displayed.
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10.1.2 Screen Display

Screen Display depends on the message type as described below.
(1) Alarm message type
Message length is up to 32 characters.
Alarm messages corresponding to four classification Nos. can be displayed.

Display example

<NC ALARM> ALARM / DIAGN 1
EMG EMERGENCY STOP PLC
<STOP CODE>
<ALARM MESSAGE>
Alarm message 1 starts .................. 1 ends 0001 .
Alarm message 2 starts .................. 2 ends| | 0002 A mgx'r?j‘ﬂml of (ijUI’t m?_ssages
Alarm message 3 starts .................. 3 ends| | 0003 can be displayed at a ime.
Alarm message 4 starts .................. 4 ends 0004
<OPERATOR MESSAGE> ,
| Classification No.
(Specified data register contents)
EMG mm Maximum of 32 characters
AW\RIYE SERVO SPINDLE PLC-IF MENU

(2) External alarm message type
The contents of data register is not displayed for this type.
Display area is 32-character width and has 4 lines. (Total: 128 characters)
Up to 4 messages can be displayed in the area.

Display example

<NC ALARM>
EMG EMERGENCY STOP

ALARM / DIAGN 1
PLC

<STOP CODE>

<ALARM MESSAGE>

<OPERATOR MESSAGE>

EMG mm

PAWANVEN SERVO

SPINDLE PLC-IF MENU

A maximum of four messages
can be displayed at a time.
(depends on the number of characters)
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Note that the number of displayed external alarm messages depends on their number of

characters.

Number of External alarm message characters

0 to 32 characters

33 to 64 characters

4 messages displayed

2 messages displayed

}Alarm message 1 starts............ 1 ends ‘ Alarm message 1 starts.......................
....................... Alarm message 1 ends

Alarm message 2 starts............ 2 ends |

Alarm message 3 starts............ 3 ends | Alarm message 2 Starts.......................

Alarm message 4 starts............ 4 ends | [ [ Alarm message 2 ends

65 to 96 characters

97 to 128 characters

2 messages displayed

characters from the head)

(Note that the second message has up to 32

1 message displayed

10.1.3 Message Creation

(1) Alarm message type

Create messages by using PLC development software (GX-Developer). (Note 1)

Set the number of characters for one 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.

A maximum of 512 alarm messages can be prepared. For details, refer to “PLC Development
Software Manual (IB-1500177)".

(Note 1) PLC Onboard does not include the message creation function.

(2) External alarm message type
Text-form PLC alarm message can be input as the External alarm message.
Moreover, PLC alarm message can be input or output with a maintenance data format.
Details of the external alarm messages creation method are described below.
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(a) Input with text data format
1) Format of the text file
Format of the message text is shown below.

N
JPNO1 96-12-01 (i) Version data

256 *16,0 4 (i) Number of characters / messages and language designation

alarm_message00lalarm_message0 | (i) Character string of PLC alarm message > Language No. : 0
0O2alarm_message003.............

alarm_message256 |

/
ENGO1 96-12-01 { (i) Version data 3

256 * 16,1 1 (i) Number of characters / messages and language designation

(iif) Character string of PLC alarm message
alarm_messageO0lalarm_message0O > Language No. : 1

02alarm_message003..............

alarm_message256 |

(i) ~ (iii) Up to 8 sets J

% (iv) End code

(i) Version data
Up to 15 alphabetical / numerical characters are available.
(Version data of selected language is displayed on construction screen.)

(i) Number of characters / messages and language designation
Designate the “number of message” and the “number of characters for one message” in decimal. Add
“*” (0x2a) code between the numbers.
Always designate even number for the number of characters.
Maximum of messages is 256, and maximum of characters for one message is 128.
These numbers can be designated for each alarm message.
In other words, message size may vary from message to message.
To designate a language, add a comma “,” and parameter data.
When “,0” (hnumber: 0) or nothing is designated, the language for number 0 is selected.

(i) Character string of PLC alarm message
Set the message text.
It is not necessary to add some code to separate messages.
(The messages are recognized following to (ii) conditions.)
Maximum number of message character strings is 32768 (128 characters X 256 strings) for each
language.

(iv) End code
Set “%” (0x25) code.
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(Note 1) Always add a return code (CR + LF) in each
Even if version data is not necessary, return code is needed.

When a message text file without a return code is used, “E86 INPUT DATA ERR” error will
occur.

(Note 2) Make sure so that the number of all characters designated in (ii) conditions (number of

characters for one message X number of messages = number of all characters) is the same as
the total number of message characters set in (ii).

2) Input PLC alarm messages
Select DATA IN screen and input PLC alarm message with text data format.

#(98) DATA( )

(b) Input/output with maintenance data format
1) Input PLC alarm message with maintenance data format
Select DATA IN screen and input PLC alarm message with maintenance data format .

#(99) DATA( )

2) Output PLC alarm message with maintenance data format
Select DATA OUT screen and input PLC alarm message with maintenance data format .

#(99) DATA(270)  INPUT

PLC alarm messages are also output when APLC program batch output ( #(99) (ALL3) ) is performed.

Input #(98) Text
/ data
NC Output #(99) (270) or #(99) (ALL3)
Input #(99)

Maintenance
data

3) N-number assignment of maintenance data
The head N-number is assigned for each language.
(The last N-number depends on the data size of alarm message.)
If there is no message data for some language, the N number assigned for the language will be
ignored when maintenance data is output.

Language

N number

Language

N number

Language No.1

0 to 2499

Language No.5

10000 to 12499

Language No.2

2500 to 4999

Language No.6

12500 to 14999

5000 to 7499
7500 to 9999

Language No.3 15000 to 17499

17500 to 19999

Language No.7

Language No.4 Language No.8

(c) Precautions at external alarm creation
2-byte character (kanji (Chinese character), kana, etc.) can be available for PLC alarm message.
However, make sure that 2-byte character starts from uneven byte position.

If 2-byte character is at an even byte position, it may cause overflow to the next line and illegal
display.
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10.1.4 Parameters

(1) PLC alarm message selection parameter

[Bit selection parameter screen]

7 6 5 4 3 2 1 0 <—B8i
#(6450) Data (0O 1 0 O O O O 0)

Use number 6450. L 0: PLC alarm message display in user PLC

1: External alarm message display
The operation is as the following depending on the bit state of the bit selection #6450.

Bit6=0

The PLC alarm message in the user PLC is displayed as usual.
Bit6=1

The external alarm message input with the text format is displayed.

(2) Language selection parameter

[Bit selection parameter screen]

7 6 5 4 3 2 1 0 <—B8i
#(6453) Data (O O O O O 0 0 0)

Use number 6453. L Message language selection code
No. Bit Notes
2 1 0
0 0 0 | Thelanguage 1 is displayed.
0 0 1 | Thelanguage 2 is displayed.
0 1 0 | Thelanguage 3 is displayed.
0 1 1 | Thelanguage 4 is displayed.
#6453 1 0 0 | Thelanguage 5 is displayed.
1 0 1 |Thelanguage 6 is displayed.
1 1 0 | Thelanguage 7 is displayed.
1 1 1 |Thelanguage 8 is displayed.
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(3) F or R Type Selection Parameter
Set the parameter on the bit selection screen of PLC parameter (setup para).

[Bit selection parameter screen]

7 6 5 4 3 2 1 0 <—Bit

#(6450) Data (0O 0 O O O O _* 1)
—I_— 0: Alarm message invalid.

1: Alarm message valid.

Use number 6450.
0: F type interface

1: R type interface

[Reference] #6450 corresponds to the high-order byte of the 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

Message processing module

<NC ALARM> DIAGN 1
n | R162 M01 OPERATICN ALARM 0102
< STOP CODE >
Message table < ALARM MESSAGE >
0 | AAA - - - A
1 |888---8B < OPERATOR MESSAGE >
? ccc - --¢
: []NNN ------------------ ]
no| NN - - - M [ [ o-mmeemeee o M] dn
n+1 ABC - - - Z ~ S —
n+2 | A12 - - - B \
—_— 7 (AR ’fa Class number
ALARM/{ SERVO| SPINDLE | PLC- MEN
Maximum of 60 characters LLsL Lt | CIF l v

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 (GX Developer). (Notel)

According to the description format, set the number of characters for one message and the number
of messages to be prepared, then prepare message data.

The maximum length of an operator message is 60 characters. A maximum of 512 operator
messages can be prepared. For details, refer to "PLC Development Software Manual
(1B-1500177)".

However, the number of operator messages may be limited depending on the available memory
capacity. For details, refer to the PLC Development Software Manual.

(Note 1) PLC Onboard does not include the message creation function.

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 &bit
#(6450)Data (O 0 0 0O O O O 0 )

[

0: Operator message display invalid.
1: Operator message display valid.

Use number 6450.

(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 setting and
display unit. The number of switch points is 32. The switch names can be given as desired.

10.3.1 Explanation of Screen

The screen is explained below.

PARAMETER SCREEN PLC SWITCH (MENU) |

Corresponding to X140, SM80
Corresponding to Y160 Switch mark

Corresponding to X14F, SM95

p
[PLC-SWITCH] PARAM 6. 1/2
#
AUTO
1 ¥ RESTART 9
BLOCK AUTO
2 ? DELETE 109 BOWER OFF
3 § MANUAL 11 9
PP OPTIONAL 12 9
STOP CHIP CNVR
5¢ 13 ¢
MANL
CHIP CNVR
6 T 14 2 2070
7 § MACRO INTERRUPT 15 §
g8 ? 16 f{
# om)
ENESY] COMVAR™~_LOC-VAR MENU

Corresponding to Y16F

For the switch nhame, a string of up to 14

Setting part switch on, off is indicated.

alphanumeric and kana characters (kanji

For example, when 1 is set and requires 2-character space) can be displayed.

is pressed, #1 switch is turned on.

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 SM80 to SM111
operations).
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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 ? RESTART 9 ¢ AUTO
Set4in# . BLOCK
v 2 ? DELETE 10 ? POWER OFF
MANUAL
3 z ABS 1 z
OPTIONAL
* 0 Siel 12 CHIP CNVR
Press the key. 5 9 HANDLEIT 13 ¢ MANL
6 ¢ PROGRAM 14 @ CHIP_CNVR
RESTART AUTO

The switch can be turned off (on) the same way.

Special relay SM can reverse the switch on/off states. When special relay SM 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
SMis listed below:

Corresponding

. , Corresponding
Switch device Switch device
No. No.

X Y E E Y E

#1 |X140 (Y160 [SM80 #17 | X150 (Y170 |SM96
#2 |X141 |[Ylel [SM81 #18 | X151 (Y171 |SM97
#3 |X142 (Y162 |[SM82 #19 | X152 (Y172 |SM98
#4 |X143 |[Y163 |[SM83 #20 | X153 (Y173 |SM99
#5 |X144 (Y164 [(SM84 #21 | X154 (Y174 |SM100
#6 |X145 (Y165 [SM85 #22 | X155 (Y175 |SM101
#7 |X146 (Y166 |[SM86 #23 | X156 (Y176 |SM102
#8 |X147 |Y1l67 |[SM87 #24 | X157 [Y177 |SM103
#9 |X148 (Y168 |[SM88 #25 X158 (Y178 |SM104
#10 | X149 (Y169 [SM89 #26 | X159 (Y179 |SM105
#11 | X14A |[Y16A [SM90 #27 | X15A [Y17A |SM106
#12 | X14B [Y16B [SM91 #28 | X15B ([Y17B |SM107
#13 | X14C |[Y16C [SM92 #29 | X15C ([Y17C |SM108
#14 | X14D |(Y16D [SM93 #30 | X15D (Y17D |SM109
#15 | X14E |[Y16E [SM94 #31 | X15E |[Y17E |SM110
#16 | X14F |[Y16F [SM95 #32 | X15F |[Y17F |SM11l1

(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 setthg range from 1to 32 is range.
specified in#( ).
10.3.3 Signal Processing
4 N\
[PLC-SWITCH] PARAM 6. 1/2
# The characters are highlighted.
AUTO 9
16 ¥ AUTO
BLOCK 10
2 ? BELEE ? POWER OFF 1
MANUAL 11
/M ?
4 ¢ OPTIONAL 12 9
STOP CHIP CNVR
5 ¢ 13 ® manL
o 9 1 @ S o
7 @ MACRO INTERRUPT 15 ¢
8 ¢ 16 ¢
# m)
HEed] COM-VAR LOC-VAR MENU
. J
Input Output
X140 Y160
|1
——X140 1 {| < ba V160 1| —
X141
o , Y16l 3
X141 0 10 \ Y161 0
X142 Y162
X142 1 = |} < > > Y162 1 | —
X143 X9 Y163
X143 0 {1 H— > vies 0
: X '
A A ' . 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 SM is turned on from the user PLC, its corresponding input device X and the
switch state are reversed. Special relay SM 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 SM from the user PLC.

(1) Two-point switch

(Example) When two opposite switches, chip conveyer manual and chip conveyer automatic,

are provided;

X14E X14F

K
Al

X14E X14F M1 SM94
I <
—{ RsT i m H
X14E XZ|I.4F Y16F
| ba
{ SET | M2 |-
X14E X14F M2

— HHI <

X14E X14F

p

A 4

Cwitch 15 on / Switch 16 on

Chip conveyer manual

X14E reversing signal

Chip conveyer automatic

X14F reversing signal

Switch 15 on

X14F 2 /

X14E— | l!
|

SOOI .\(d)

|

|

|

|

9

M2

b
C( I

SM94

SM95

L
o
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(a) When switch 15 (X14E) is on and
switch 16 (X14F) is off, Y16E and
M1 turn on. [Initial state]

(b) When switch 16 (X14F) turns on
while being in state (a), Y16E turns
off, SM94 turns on, and M1 turns off.

(c) Turning SM94 on reverses X14E (to off).

(d) When X14E is off and X14F is on,
SM94 turns off and Y16F and M2
turn on.

(e) When switch 15 (X14E) turns on

while being in state (d), Y16F turns

off, SM95 turns on, and M2 turns off.
() Turning SM95 on reverses X14F (to off).

(g9) When X14F is off and X14E is on,
SM95 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,;

X150 X151 X152

X150 X151 X}52

Y170

——< ba

|
X150 X151 X152

X150 X151 X152
< K

Al

X150 X151 X152
X150 X151 X152

X150 X151 XZ|I.52

X150 X151 X152

X150 X151X152

H—

X150 X151 X152

M5 SM98
[ [l
I 1 < >
RST | M5 1
RST.i M3
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When SM96 turns on,
X150 turns off.

When SM97 turns on,
X151 turns off.

When SM98 turns on,
X152 turns off.
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(3) External switch and PLC switch

(Example 1) When an external optional stop switch (X14) is provided;

X4 X443
W [ SET | M8 H
[ RST | M9 ]
x4 x143 I
| [ SET | M9 |
[ RST | M8 H
X14 xi43m8 e
| [ PLs i ve H
——{rsT.| M8 H
X14 Xxi43m9
| [ PLs | M7 H
——{ RsT.| M9
M6
SM83
'_l = < >“
_|M7
X143
Y163
|
’_| [ < ba

Under sequence control in the above example, the switch marks on the PLC switch screen can
be operated from both external and PLC switches.

(Example 2) When an external switch (XC) that inhibits a PLC switch handle interrupt is

provided;

X144 XC

[y 4
Al
X144 XC

M]iO

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 (GX Developer). (Notel)
According to the description format, set the number of characters for one switch name and the
number of switch names to be prepared, then prepare switch hame data. The maximum length of a

switch name is 14 characters. A maximum of 32 switch names can be prepared.
For details, refer to "PLC Development Software Manual (IB-1500177)".

(Note 1) PLC Onboard does not include the switch name creation function.
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10.4 Key Operation by User PLC

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

=

OoOoooooo

Valid key data processing
(CNC)

(@)

(d)

R16

For monitor

R112

(b)

(c)

(a) Key data is set in file registers R16 and R112 at the top of the user PLC main.

(b) The user PLC refers to the key data and performs necessary processing.

(c)The user PLC sets the key data matching the operation board being used in R112.

(d) 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 (00H) 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.
| - 100ms or longer (100~ 300ms is adequate.)
R112
—— NULL ! - NULL —»
(00H) T (00H)
If no data is set for R112, R112 is returned
to NULL (OOH).
Target key data is set.
Example)
| ATC signal
I 1 EMQ.V..E..HQQ_}__R_%;%H

L

ATC signal is turned on only for 100 ~ 300ms.
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10.4.4 Layout of Keys on Setting and Display Unit

The layout for the keys on the setting and display unit (display unit + keyboard unit) used with this
controller is shown below.

Alphabetic character,
numerical character,
READY LED and symbol keys

Function selection keys

O READY l
TooL eoir DiAGN
™

—

Setting keys

MITSUBISHI CNC.

o

NEEG

M
HUEEE]
|\ ]

] ol ][]
==

m
-0
.

o]

:

[

A
* J

t
J

4.

€

2
m
4
m
m
z
3
oc
S

° °

— ® O 0 0o 0o 0o ©
T

Menu keys ) Shift key

Resetkey Cursor keys

Data correction keys

Page keys

Input key (calculation)

(Note 1) When inputting an alphabet or symbol on the lower right of the alphabet or symbol keys,
press , 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

The code correspondences for the keys and R16, R112 are shown below.

Key symbol (?_'oEdXe) Key symbol (i'oEdXe) Key symbol (?_'oEdXe) Key symbol (?_ﬁzd;)

MONITOR 80 + %) |oBre o 2D(2B) 0O (A) 4F(41)

TOOL/PARAM | 81 v(¥) | oaFy () 2E(20) N (B) 4E(42)

EDIT/MDI 83 <« («¢) |08(F5) | EOB(]) |3B(5D) G (©) 47 (43)

DIAGN INJOUT| 85 — (> 09(F6) = (#) 3D(23) X (U) 58(55)

SFG 86 DEEES;E 7F(8C) /(9 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(1) 50 (49)

Previous page | 90 V\’('f)‘l‘jcé"z;,‘)ey 89(F9) 4 34 Q@) 51(4A)

Next page 9A A‘(:tci‘%vﬂ;‘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(I) 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) (SHIF'a [N(B)j (O(SP)) <4— Key pressed

88 42 30 <—— Code generated

Example 2) (SH”:'a [SH”:-'j (O(SP)) <4— Key pressed

88 88 30 “4—— Code generated
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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 (GX Developer) message function.

For details, refer to "PLC Development Software Manual (IB-1500177)".

(Note 1)

PLC Onboard does not include the switch name creation function.

Interface

10.5.1

:..
e

"~ the 11th character from the left.

L_ Display length {number of characters)

is specified in R155.

, Load meter 2

R153, Riss contents | F[E[D|c|B[afo[8[7]6[s[a[3][2]1]0] en

hel

g

8%
25
27
3
3 e
re
x

€ €
o 2
= T - T
] @3 o o 3
[ o © O o o
] 5 LM B m m
$vc S5s 5o 85
o ® ° [
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Load meter 1

L Display length (number of characters)
is specified in R153 (0~ 30).

L R152 value is displayed (blnary 0~32767).

Y
Length of entire bar graph

W.—I

Load meter display processing valid.
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O File register (R) for load meter display

Numerical display

R152

Load meter 1
Bar graph display

R153

Numerical display

R154

Load meter 2

Bar graph display

R155

Display example

[COORDINATE] 012345678 N12345-12
<sus> () 5678 N 45-12

GO0 X-345.678 Y345.678;

T1234;

N100 S5000 M3;

N200 GOO Z-100.;

N300 GO1 X100.;

N400 Y100.;

N500 602 X200. R200.;

TOAB -0 50 100
100%
Z AXIS
LOAD 0 50 100

80%

WORK COUNT 1200/3000

MONITOR 2

MENU

POSI F/COORDI COMMAND| SEARCH
,///i” L

Display on coordinate screen of position display

second menu.

(Note) This screen consists of 80 characters wide x 18 lines long.
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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 register Contents
R560 Compensation data for the first axis
R561 Compensation data for the second axis
R562 Compensation data for the third axis
R563 Compensation data for the forth axis
R564 —
R565 —
R566 —
R567 —

Data in file registers R560~R567 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.

PLCu BND- O O O W O O O - O O A [J A:Use an alphabetic character.
L QO: Use a numeral,

Version code (Initlal version is A0)
[1: A to Z when major revisions are made
(Do not use | or O)
QO : 0 to 9 when minor revisions are made
/\ : 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[—_“’—__1]3. 4 5 - A 0
l— R196 oo (41 30)
‘ R1 97 eeeeeeees (34 35)
R198 -eeeeee (32 33)
R199 -eeeeeeee (34 31)
—— —_—
L Interface L ASCIl code
Program example)
L
— {DMOV: Hassaiso i R1961

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

C

L R196--- [Set "C" (43) with an ASCII code
in the high-order side and “FF"
in the low-order side]

R19 7T [Set "A0* with an ASCII code]
R19 8- [Set 345 with a binary]
R18 9. {Set 412 with a binary]

Program example)

Always turn ON at first scan of user PLC.

& (This can be turned on constantly.)

ACT

| | [ MOV i H43FF 1 R196
T— Always set "FF for 3-digit display
Tok
' MOV i H4130 1 R18T 1
L -
“A"
~ MOV | K345 | R198

....................................
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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 9448.8 inch/min.)
Cutting feed 0 to 240000 mm/min. (0 to 9448.8 inch/min.)
(Min. command unit 0.0001mm)
Rapid traverse 0 to 100000 mm/min. (0 to 10000 inch/min.)
Cutting feed 0 to 100000 mm/min. (0 to 10000 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
Jog feed (+), (-)
Reference point return feed (+), (-)

Handle feed
Accelerat_lon/ Rapid travers_e, Jog feed } Linear acceleration/linear deceleration
deceleration Reference point return feed

Exponential function acceleration/
exponential function deceleration
Handle feed } Step

Cutting feed

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 ™'Y with the PLC, and calling the DDBS function.

11.3.1 S.DDBS Function Command

| ACT r-________l___(Notel)

| |} | SDDBS :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
! —  2bytes — Status
? —  2bytes — Alarm details
° — 2bytes — Control signal
¢ —  2bytes — Axis designation
Z —  2bytes — Operation mode
e 4 bytes ] Feedrate
N _
o 4 bytes | Movement data
10 [ il
1L 4 bytes ] Machine position
12 [ ]
13 [ 4 bytes ] Remaining distance

} pLc—cne

) ~—

CNC — PLC

P PLC — CNC

} CNC — PLC

A max. of 2 axes can be controlled by the PLC. Each axis should have its own control information data.

Rnl+0 Rn2"'0

1st axis
control

information
data

2nd axis
control

information
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

Rev 8 [ L
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 F: ALM1 Control information data

bit O:

bit 1:

bit 2:

bit 3:

bit 4:

designation alarm

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.

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.

move AXis moving
This bit turns ON when the machine is moving, and turns OFF when the machine is stopped.

SA Servo ready
This bit turns ON when the servo is ready. It turns OFF during emergency stops and servo
alarms.

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.
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bit 8: oper Option error (not used)

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 turning a reset signal ON,
setting ACT to O, or turning the power OFF then ON again.

(Note) When alarms occur during axis control, the same alarms appear in the 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 i

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, turning a
reset signal ON, 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/ / li
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

busy

den —

move — I Ol
/ 4

g R

(Note 1) The axis moves by reference point return feed only during start ON. Turn the start OFF

[ (G1 mode)

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 ___J
Stat | ~ [
busy /
den ______j
r________
(I

(G1 mode)

()

Speed
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(4) For handle feed mode

ACT J
Start Q |

f
ousy |

den

move

Handle

Speed |

(Note) Handle feed is possible only during start ON.
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(5) When the interlock signal is ON (= 1)

11. PLC Axis Control

Start

Interlock

busy
den

move

L JL Lt

Speed

(6) When the reset signal is ON (= 1)

ACT -——J
Start l_l
Reset { .
busy 4@ 4
den X
move \
1
Speed
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(7) When the servo OFF signal is ON (= 1)

ACT _ |
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 || [ LI JLITTIT]T]

bit 0: Start bit 8 : Absolute value command
. Interlock

. Reset

: Servo OFF

: Axis removal

: Axis removal 2

NoOoUuhwNRE
mTmoow>©

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.

For example, in the handle mode, Rn+5=6 (DATA) is set.

R,+5 Operatién mode |

: Rapid traverse (G0)

: Cutting feed (G1)

: Jog feed (+)

: Jog feed (-)

: Reference point return (+)
: Reference point return (-)
: Handle feed

OO~ WNEFEO

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.

Rn,+6
7

Feedrate

Designation value
1 to 2000000mm/min (0.1inch/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 Machine .position
11 (input unit)

11.3.3.10 Remaining Distance

The remaining distance of the movement data output to the machine system is expressed.

R, + 12 Remaininé distance
13 (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 PLC axis near point
detect 1st axis
PLC axis PLC axis near point

*
Y2E1 PCD2 detect 2nd axis

Y2E2
Y2E3
Y2E4
Y2E5
Y2EG6
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

Y2EO

Y2E1

Y2E2

Y2E3

Y2E4

PCH1

PLC axis 1st handle valid

Y2E5

PCH2

PLC axis 2nd handle valid

Y2EG6

Y2E7

When Y2E4 and Y2E5 are ON, each handle changes to PLC axis dedication.

Y248 to Y24C, Y24F, Y250 to Y254 and Y257 usually used in the control device are
used for the axis selection of each handle.
PLC axes are counted as PLC such as first axis and second axis. Therefore, if you will
operate the first handle in the first axis of PLC, turn ON Y2E4, Y248 to Y24C and Y24F.

(Note) The handle feed magnification is also used for NC control axes.
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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 ba
- = t——
(2) Rounding circuit
X1 Y10 Xll Y10
e — > i ’ >
X X2 X3 X4 |
— Vi >4 ¢ |_____| |_____| |___;‘\ Necessity
X3 X4 X1 X2 Y11
+— +— i <
X3 X4
I
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 >—— > | -1
i 0 >— | >
1>—
(4) Presence of a contact before RET, FEND,
or MCR circuit
| (R % [TRET
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Global service network

NORTH AMERICA FA Center

North America FA Center (MITSUBISHI ELECTRIC AUTOMATION INC.)
lllinois CNC Service Center
500 CORPORATE WOODS PARKWAY, VERNON HILLS, IL. 60061, U.S.A.
TEL: +1-847-478-2500 (Se FAX: +1-847-478-2650 (Se
California CNC Service Center
5665 PLAZA DRIVE, CYPRESS, CA. 90630, U.S.A.
TEL: +1-714-220-4796 FAX: +1-714-229-3818
Georgia CNC Service Center
2810 PREMIERE PARKWAY SUITE 400, DULUTH, GA., 30097, U.S.A.
TEL: +1-678-258-4500 FAX: +1-678-258-4519
New Jersey CNC Service Center
200 COTTONTAIL LANE SOMERSET, NJ. 08873, U.S.A.
TEL: +1-732-560-4500 FAX: +1-732-560-4531
Michigan CNC Service Satellite
2545 38TH STREET, ALLEGAN, MI., 49010, U.S.A.
TEL: +1-847-478-2500 FAX: +1-269-673-4092
Ohio CNC Service Satellite
62 W. 500 S., ANDERSON, IN., 46013, U.S.A.
TEL: +1-847-478-2608 FAX: +1-847-478-2690
Texas CNC Service Satellite
1000, NOLEN DRIVE SUITE 200, GRAPEVINE, TX. 76051, U.S.A.
TEL: +1-817-251-7468 FAX: +1-817-416-1439
Canada CNC Service Center
4299 14TH AVENUE MARKHAM, ON. L3R 0J2, CANADA
TEL: +1-905-475-7728 FAX: +1-905-475-7935
Mexico CNC Service Center
MARIANO ESCOBEDO 69 TLALNEPANTLA, 54030 EDO. DE MEXICO
TEL: +52-55-9171-7662 FAX: +52-55-9171-7698
Monterrey CNC Service Satellite
ARGENTINA 3900, FRACC. LAS TORRES, MONTERREY, N.L., 64720, MEXICO
TEL: +52-81-8365-4171 FAX: +52-81-8365-4171
Brazil MITSUBISHI CNC Agent Service Center
(AUTOMOTION IND. COM. IMP. E EXP. LTDA.)
ACESSO JOSE SARTORELLI, KM 2.1 18550-000 BOITUVA — SP, BRAZIL
TEL: +55-15-3363-9900 FAX: +55-15-3363-9911

European FA Center (MITSUBISHI ELECTRIC EUROPE B.V.)
Germany CNC Service Center
GOTHAER STRASSE 8, 40880 RATINGEN, GERMANY
TEL: +49-2102-486-0 FAX:+49-2102486-591
South Germany CNC Service Center
KURZE STRASSE. 40, 70794 FILDERSTADT-BONLANDEN, GERMANY
TEL: +49-711-3270-010 FAX: +49-711-3270-0141
France CNC Service Center
25, BOULEVARD DES BOUVETS, 92741 NANTERRE CEDEX FRANCE
TEL: +33-1-41-02-83-13 FAX: +33-1-49-01-07-25
Lyon CNC Service Satellite

U.K CNC Service Center
TRAVELLERS LANE, HATFIELD, HERTFORDSHIRE, AL10 8XB, U.K.
TEL: +44-1707-282-846 FAX:-44-1707-278-992
Italy CNC Service Center
ZONA INDUSTRIALE VIA ARCHIMEDE 35 20041 AGRATE BRIANZA, MILANO ITALY
TEL: +39-039-60531-342 FAX: +39-039-6053-206
Spain CNC Service Satellite
CTRA. DE RUBI, 76-80 -APD0.420 08190 SAINT CUGAT DEL VALLES, BARCELONA SPAIN
TEL: +34-935-65-2236 .
Turkey MITSUBISHI CNC Agent Service Center
(GENEL TEKNIK SISTEMLER LTD. STI.)

DARULACEZE CAD. FAMAS IS MERKEZI A BLOCK NO.43 KAT2 80270 OKMEYDANI ISTANBUL,

TURKEY
TEL: +90-212-320-1640 FAX: +90-212-320-1649
Poland MITSUBISHI CNC Agent Service Center (MPL Technology Sp. z. 0. 0)
UL SLICZNA 34, 31-444 KRAKOW, POLAND
TEL: +48-12-632-28-85 FAX:
Wroclaw MITSUBISHI CNC Agent Service Satellite (MPL Technology Sp. z. 0. 0)
UL KOBIERZYCKA 23, 52-315 WROCLAW, POLAND
TEL: +48-71-333-77-53 FAX: +48-71-333-77-53
Czech MITSUBISHI CNC Agent Service Center
(AUTOCONT CONTROL SYSTEM S.R.O.
NEMOCNICNI 12, 702 00 OSTRAVA 2 CZECH REPUBLIC
TEL: +420-596-152-426 FAX: +420-596-152-112

EUROPEAN FA Center

CHINA FA Center

{ KOREAN FA Center
®
]

ASEAN FA Center

HONG KONG FA Center

TAIWAN FA Center

ASEAN FA Center (MITSUBISHI ELECTRIC ASIA PTE. LTD.)

Singapore CNC Service Center
307 ALEXANDRA ROAD #05-01/02 MITSUBISHI ELECTRIC BUILDING SINGAPORE 159943
TEL: +65-6473-2308 FAX: +65-6476-7439
Thailand MITSUBISHI CNC Agent Service Center (F. A. TECH CO., LTD)
898/19,20,21,22 S.V. CITY BUILDING OFFICE TOWER 1 FLOOR 12,14 RAMA Il RD BANGPONGPANG,
YANNAWA, BANGKOK 10120. THAILAND
TEL: +66-2-682-6522 FAX: +66-2-682-6020
Malaysia MITSUBISHI CNC Agent Service Center
(FLEXIBLE AUTOMATION SYSTEM SDN. BHD.)
60, JALAN USJ 10/1B 47620 UEP SUBANG JAYA SELANGOR DARUL EHSAN MALAYSIA
TEL: +60-3-5631-7605 FAX: +60-3-5631-7636
JOHOR MITSUBISHI CNC Agent Service Satellite
(FLEXIBLE AUTOMATION SYSTEM SDN. BHD.)
NO. 16, JALAN SHAHBANDAR 1, TAMAN UNGKU TUN AMINAH, 81300 SKUDAI, JOHOR MALAYSIA
TEL: +60-7-557-8218 FAX: +60-7-557-3404
Indonesia MITSUBISHI CNC Agent Service Center
(PT. AUTOTEKNINDO SUMBER MAKMUR)
WISMA NUSANTARA 14TH FLOOR JL. M.H. THAMRIN 59, JAKARTA 10350 INDONESIA
TEL: +62-21-3917-144 FAX: +62-21-3917-164
India MITSUBISHI CNC Agent Service Center (MESSUNG SALES & SERVICES PVT. LTD.)
B-36FF, PAVANA INDUSTRIAL PREMISES M.1.D.C., BHOASRI PUNE 411026, INDIA
TEL: +91-20-2711-9484 FAX: +91-20-2712-8115
BANGALORE MITSUBISHI CNC Agent Service Satellite
(MESSUNG SALES & SERVICES PVT. LTD.)
S 615, 6TH FLOOR, MANIPAL CENTER, BANGALORE 560001, INDIA
TEL: +91-80-509-2119 FAX: +91-80-532-0480
Delhi MITSUBISHI CNC Agent Parts Center (MESSUNG SALES & SERVICES PVT. LTD.)
1197, SECTOR 15 PART-2, OFF DELHI-JAIPUR HIGHWAY BEHIND 32ND MILESTONE GURGAON
122001, INDIA
TEL: +91-98-1024-8895 FAX:
Philippines MITSUBISHI CNC Agent Service Center
(FLEXIBLE AUTOMATION SYSTEM CORPORATION)
UNIT No.411, ALABAMG CORPORATE CENTER KM 25. WEST SERVICE ROAD SOUTH SUPERHIGHWAY,
ALABAMG MUNTINLUPA METRO MANILA, PHILIPPINES 1771
TEL: +63-2-807-2416 FAX: +63-2-807-2417
Vietnam MITSUBISHI CNC Agent Service Center (SA GIANG TECHNO CO., LTD)
47-49 HOANG SA ST. DAKAO WARD, DIST.1 HO CHI MINH CITY, VIETNAM
TEL: +84-8-910-4763 FAX: +84-8-910-2593

China FA Center (MITSUBISHI ELECTRIC AUTOMATION (SHANGHAI) LTD.)

China CNC Service Center
2/F., BLOCK 5 BLDG.AUTOMATION INSTRUMENTATION PLAZA, 103 CAOBAO RD.  SHANGHAI 200233,
CHINA
TEL: +86-21-6120-0808
Shenyang CNC Service Center
TEL: +86-24-2397-0184
Beijing CNC Service Satellite
9/F, OFFICE TOWER1, HENDERSON CENTER, 18 JIANGUOMENNEI DAJIE, DONGCHENG DISTRICT,
BENJING 100005, CHINA
TEL: +86-10-6518-8830 FAX: +86-10-6518-8030
China MITSUBISHI CNC Agent Service Center

(BEIJING JIAYOU HIGHTECH TECHNOLOGY DEVELOPMENT CO.)
RM 709, HIGH TECHNOLOGY BUILDING NO.229 NORTH SI HUAN ZHONG ROAD, HAIDIAN DISTRICT ,
BEIJING 100083, CHINA
TEL: +86-10-8288-3030
Tianjin CNC Service Satellite
RM909, TAIHONG TOWER, NO220 SHIZILIN STREET, HEBEI DISTRICT, TIANJIN, CHINA 300143
TEL: -86-22-2653-9090 FAX: +86-22-2635-9050
Shenzhen CNC Service Satellite
RMO02, UNIT A, 13/F, TIANAN NATIONAL TOWER, RENMING SOUTH ROAD, SHENZHEN, CHINA 518005
TEL: +86-755-2515-6691 FAX: +86-755-8218-4776
Changchun Service Satellite
TEL: +86-431-50214546
Hong Kong CNC Service Center
UNIT A, 25/F RYODEN INDUSTRIAL CENTRE, 26-38 TA CHUEN PING STREET, KWAI CHUNG, NEW
TERRITORIES, HONG KONG
TEL: +852-2619-8588

FAX: +86-21-6494-0178

FAX: +86-24-2397-0185

FAX: +86-10-6518-8030

FAX: +86-431-5021690

FAX: +852-2784-1323

Taiwan FA Center (MITSUBISHI ELECTRIC TAIWAN CO., LTD.)

Taichung CNC Service Center
NO.8-1, GONG YEH 16TH RD., TAICHUNG INDUSTIAL PARK TAICHUNG CITY, TAIWAN R.O.C.
TEL: +886-4-2359-0688 FAX: +886-4-2359-0689

Taipei CNC Service Satellite
TEL: +886-4-2359-0688
Tainan CNC Service Satellite
TEL: +886-4-2359-0688

FAX: +886-4-2359-0689

FAX: +886-4-2359-0689

Korean FA Center (MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD.)

Korea CNC Service Center
DONGSEO GAME CHANNEL BLDG. 2F. 660-11, DEUNGCHON-DONG KANGSEO-KU SEOUL, 157-030
KOREA

TEL: +82-2-3660-9607 FAX: +82-2-3663-0475



Notice

Every effort has been made to keep up with software and hardware revisions in the
contents described in this manual. However, please understand that in some
unavoidable cases simultaneous revision is not possible.

Please contact your Mitsubishi Electric dealer with any questions or comments
regarding the use of this product.

Duplication Prohibited

This manual may not be reproduced in any form, in part or in whole, without written
permission from Mitsubishi Electric Corporation.

© 2006 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED.
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