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1 Basic Principles of PLC Ladder Diagram

Foreword: Background and Functions of PLC

PLC (Programmable Logic Controller) is an electronic device, previously called “sequence controller”. In 1978, NEMA
(National Electrical Manufacture Association) in the United States officially named it as “programmable logic
controller”. PLC reads the status of the external input devices, e.g. keypad, sensor, switch and pulses, and execute by
the microprocessor logic, sequential, timing, counting and arithmetic operations according the status of the input
signals as well as the pre-written program stored in the PLC. The generated output signals are sent to output devices
as the switch of a relay, electromagnetic valve, motor drive, control of a machine or operation of a procedure for the
purpose of machine automation or processing procedure. The peripheral devices (e.g. personal computer/handheld
programming panel) can easily edit or modify the program and monitor the device and conduct on-site program
maintenance and adjustment. The widely used language in designing a PLC program is the ladder diagram.

With the development of the electronic technology and wider applications of PLC in the industry, for example in
position control and the network function of PLC, the input/output signals of PLC include DI (digital input), Al (analog
input), PI (pulse input), NI (numeric input), DO (digital output), AO (analog output), and PO (pulse output). Therefore,

PLC will still stand important in the industrial automation field in the future.

1.1 The Working Principles of Ladder Diagram

The ladder diagram was a diagram language for automation developed in the WWII period, which is the oldest and
most widely adopted language in automation. In the initial stage, there were only A (normally open) contact, B
(normally closed) contact, output coil, timer and counter...the sort of basic devices on the ladder diagram (see the
power panel that is still used today). After the invention of programmable logic controllers (PLC), the devices
displayable on the ladder diagram are added with differential contact, latched coil and the application commands
which were not in a traditional power panel, for example the addition, subtraction, multiplication and division
operations.

The working principles of the traditional ladder diagram and PLC ladder diagram are basically the same. The only
difference is that the symbols on the traditional ladder diagram are more similar to its original form, and PLC ladder
diagram adopts the symbols that are easy to recognize and shown on computer or data sheets. In terms of the logic
of the ladder diagram, there are combination logic and sequential logic.

1. Combination Logic

Examples of traditional ladder diagram and PLC ladder diagram for combination logic:

Traditional Ladder Diagram PLC Ladder Diagram
X0 YO
|

X0
k
X1 :
X2 X4 V2 X2 X4
olla 53 0 ol l < : >
] :]

X1

ORNE

x
w
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1 Basic Principles of PLC Ladder Diagram

Row 1: Using a normally open (NO) switch X0 (“A” switch or “A" contact). When X0 is not pressed, the contact
will be open loop (Off), so YO will be Off. When X0 is pressed, the contact will be On, so YO will be On.

Row 2: Using a normally closed (NC) switch X1 (“B” switch or “B” contact). When X1 is not pressed, the contact
will be On, so Y1 will be On. When X1 is pressed, the contact will be open loop (Off), so Y1 will be Off.

Row 3: The combination logic of more than one input devices. Output Y2 will be On when X2 is not pressed or
X3 and X4 are pressed.

Sequential Logic

Sequential logic is a circuit with "draw back” structure, i.e. the output result of the circuit will be drawn back as an

input criterion. Therefore, under the same input criteria, different previous status or action sequence will follow by

different output results.

Examples of traditional ladder diagram and PLC ladder diagram for sequential logic:

Traditional Ladder Diagram PLC Ladder Diagram
X5 X6

i X6 Y3
ollo
Y3 Y3
When the circuit is first connected to the power, though X6 is On, X5 is Off, so Y3 will be Off. After X5 is pressed,

Y3 will be On. Once Y3 is On, even X5 is released (Off), Y3 can still keep its action because of the draw back (i.e.

the self-retained circuit). The actions are illustrated in the table below.

Device status
_ X5 X6 Y3
Action sequence
1 No action No action Off
2 Action No action On
3 No action No action On
4 No action Action Off
5 No action No action Off

From the table above, we can see that in different sequence, the same input status can result in different output
results. For example, switch X5 and X6 of action sequence 1 and 3 do not act, but Y3 is Off in sequence 1 and
On in sequence 3. Y3 output status will then be drawn back as input (the so-called “draw back”), making the
circuit being able to perform sequential control, which is the main feature of the ladder diagram circuit. Here we
only explain contact A, contact B and the output coil. Other devices are applicable to the same method. See

Chapter 3 “Basic instructions” for more details.

DVP-PLC Application Manual



1 Basic Principles of PLC Ladder Diagram

1.2 Differences Between Traditional Ladder Diagram and PLC Ladder Diagram

Though the principles of traditional ladder diagram and PLC ladder diagram are the same, in fact, PLC adopts
microcomputer to simulate the motions of the traditional ladder diagram, i.e. scan-check status of all the input devices
and output coil and calculate to generate the same output results as those from the traditional ladder diagram based
on the logics of the ladder diagram. Due to that there is only one microcomputer, we can only check the program of
the ladder diagram one by one and calculate the output results according to the program and the I/O status before the
cyclic process of sending the results to the output interface - re-reading of the input status = calculation - output.
The time spent in the cyclic process is called the “scan time” and the time can be longer with the expansion of the
program. The scan time can cause delay from the input detection to output response of the PLC. The longer the delay,
the bigger the error is to the control. The control may even be out of control. In this case, you have to choose a PLC
with faster scan speed. Therefore, the scan speed is an important specification requirement in a PLC. Owing to the
advancement in microcomputer and ASIC (IC for special purpose), there has been great improvement in the scan

speed of PLC nowadays. See the figure below for the scan of the PLC ladder diagram program.

!

| Read input status from outside |

X0 X1
Start ¢—|

The output result is calculated

based on the ladder diagram. Y0

q

—1
(The result has not yet sent to the M100 X3 X10 |

I} Executing in cycles

external output point, but the — ' |_®
internal device will perform an :
. diate output X100 M505
immediate output.) - Y -

End

Send the result to the output point |

L

Besides the difference in the scan time, PLC ladder and traditional ladder diagram also differ in “reverse current”. For

example, in the traditional ladder diagram illustrated below, when X0, X1, X4 and X6 are On and others are Off, YO
output on the circuit will be On as the dotted line goes. However, the PLC ladder diagram program is scanned from up
to down and left to right. Under the same input circumstances, the PLC ladder diagram editing tool WPLSoft will be

able to detect the errors occurring in the ladder diagram.

Reverse current of traditional ladder diagram Reverse current of PLC ladder diagram
X0 X1 X2 YO X0 X1 X2 YO
5 5 ] 11 |
[ 0 O 0 0—¢ —
3TTxE T xs i |
_|E a L b L H X3 a X4 | X5

________________________________________________

Error detected in the third row
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1 Basic Principles of PLC Ladder Diagram

1.3 How to Edit Ladder Diagram

Ladder diagram is a diagram language frequently applied in automation. The ladder diagram is composed of the
symbols of electric control circuit. The completion of the ladder diagram by the ladder diagram editor is the completion
of the PLC program design. The control flow illustrated by diagram makes the flow more straightforward and
acceptable for the technicians of who are familiar with the electric control circuit. Many basic symbols and actions in
the ladder diagram come from the frequently-seen electromechanical devices, e.g. buttons, switches, relay, timer and
counter, etc. in the traditional power panel for automation control.

Internal devices in the PLC: The types and quantity of the devices in the PLC vary in different brand names. Though
the internal devices in the PLC adopt the names, e.g. transistor, coil, contact and so on, in the traditional electric
control circuit, these physical devices do not actually exist inside the PLC. There are only the corresponding basic
units (1 bit) inside the memory of the PLC. When the bit is “1”, the coil will be On, and when the bit is “0”, the coil will
be Off. The normally open contact (NO or contact A) directly reads the value of the corresponding bit. The normally
close contact (NC or contact B) reads the opposite state of the value of the corresponding bit. Many relays will occupy
many bits. 8 bits equal a “byte”. 2 bytes construct a “word” and 2 words combined is “double word”. Byte, word or
double words are used when many relays are processed (e.g. addition/subtraction, displacement) at the same time.
The other two devices, timer and counter, in the PLC have coll, timer value and counter value and they have to
process some values in byte, word or double word.

All kinds of internal devices in the value storage area in the PLC occupy their fixed amount of storage units. When you
use these devices, you are actually read the contents stored in the form of bit, byte or word.

Introductions on the basic internal devices in the PLC (See Ch 2. Functions of Devices in DVP-PLC for more details.)

Device Functions

The input relay is an internal memory (storage) unit in the PLC corresponding to an external
input point and is used for connecting to the external input switches and receiving external
input signals. The input relay will be driven by the external input signals which make it “0” or
“1". Program designing cannot modify the status of the relay, i.e. it cannot re-write the basic
unit of a relay, nor can it force On/Off of the relay by HPP/WPLSoft.
SA/SX/ISC/EH2/SVIEH3/SV2 series MPU can simulate input relay X and force On/Off of the

Input relay relay. But the status of the external input points will be updated and disabled, i.e. the external

input signals will not be read into their corresponding memories inside PLC, but only the input

points on the MPU. The input points on the extension modules will still operate normally. There

are no limitations on the times of using contact A and contact B of the input relay. The input
relays without corresponding input signals can only be left unused and cannot be used for

other purposes.

< Device indication: X0, X1, ...X7, X10, X11, ... are indicated as X and numbered in octal
form. The numbers of input points are marked on MPU and extension modules.

The output relay is an internal memory (storage) unit in the PLC corresponding to an external
output point and is used for connecting to the external load. The output relay will be driven by
Output relay ) ) . )
the contact of an input relay, contacts of other internal devices and the contacts on itself. A

normally open contact of the output relay is connected to the external load. Same as the input
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1 Basic Principles of PLC Ladder Diagram

Device

Functions

contacts, there are no limitations on the times of using other contacts of the output relay. The
output relay without corresponding output signals can only be left unused and can be used as

input relay if necessary.

< Device indication: YO, Y1, ...Y7, Y10, Y11, ...are indicated as Y and numbered in octal
form. The No. of output points are marked on MPU and extension modules.

Internal relay

The internal relay does not have connection with the external. It is an auxiliary relay inside the
PLC with the functions same as those of the auxiliary (middle) relay in the electric control
circuit. Every internal relay corresponds to a basic internal storage unit and can be driven by
the contacts of the input relay, contacts of the output relay and the contacts of other internal
devices. There are no limitations on the times of using the contacts of the internal relay and

there will be no output from the internal relay, but from the output point.
< Device indication: MO, M1, ..., M4095 are indicated as M and numbered in decimal form.

Step

DVP series PLC offers a step-type control program input method. STL instruction controls the
transfer of step S, which makes it easy for the writing of the control program. If you do not use
any step program in the control program, step S can be used as an internal relay M as well as

an alarm point.
< Device indication: SO, S1, ...S1023 are indicated as S and numbered in decimal form.

Timer

The timer is used for timing and has coil, contact and register in it. When the coil is On and the
estimated time is reached, its contact will be enabled (contact A closed, contact B open). Every
timer has its fixed timing period (unit: 1ms/10ms/100ms). Once the coil is Off, the contact iwlwl
be disabled (contact A open, contact B closed) and the present value on the timer will become
“0”.
< Device indication: TO, T1, ..., T255 are indicated as T and numbered in decimal form.
Different No. refers to different timing period.

Counter

The counter is used for counting. Before using the counter, you have to give the counter a set
value (i.e. the number of pulses for counting). There are coil, contact and registers in the
counter. When the coil goes from Off to On, the counter will regard it as an input of 1 pulse and
the present value on the counter will plus “1”. We offer 16-bit and 32-bit high-speed counters

for our users.
< Device indication: C0O, C1, ..., C255 are indicated as C and numbered in decimal form.

Data register

Data processing and value operations always occur when the PLC conducts all kinds of
sequential control, timing and counting. The data register is used for storing the values or all
kinds of parameters. Every register is able to store a word (16-bit binary value). Double words

will occupy 2 adjacent data registers.
< Device indication: DO, D1, ..., D11999 are indicated as D and numbered in decimal form.

File register

The file register is used for storing the data or all kinds of parameters when the data registers
required for processing the data and value operations are insufficient. Every file register is able
to store a 16-bit word. Double words will occupy 2 adjacent file registers. In SA/SX/SC series
MPU, there are 1,600 file registers. In EH2/SV/EH3/SV2 series MPU, there are 10,000 file
registers. There is not an actual device No. for a file register. The reading and writing of file
registers should be executed by instructions APl 148 MEMR, APl 149 MEMW, or through the

DVP-PLC Application Manual 1-5



1 Basic Principles of PLC Ladder Diagram

Device Functions

peripheral device HPP02 and WPLSoft.
< Device indication: KO ~ K9,999, numbered in decimal form.

E and F index registers are 16-bit data registers as other data registers. They can be read and

Index register written and can be used in word devices, bit devices or as a constant for index indication.
< Device indication: EO ~ E7, FO ~ F7 are indicated as E and F and numbered in decimal
form.

The structure of a ladder diagram:

Structure Explanation Instruction Devices Used
— |— Normally open, contact A LD X, Y,M,S,TC
—— Normally closed, contact B LDI X, Y,M,S,T,C
Normally open in series
| ] }— . AND X, ,M,S,T,C
connection
Normally closed in series
| . ANI X, ,M,S,T,C
connection
Normally open in parallel
— y P P OR X, Y,M,S, T,C
o | connection
Normally closed in parallel
— I y P ORI X, Y,M,S, T,C
connection
=]t Rising-edge trigger switch LDP X,Y,M,S, T,C
—f Falling-edge trigger switch LDF X,Y,M,S, T,C
Rising-edge trigger in series
| ——q 4 — _ ANDP X, Y, M, S8, T,C
connection
Falling-edge trigger in series
| ¥ — _ ANDF X, Y, M, S8, T,C
connection
Rising-edge trigger in parallel
— 1 g .g gger in p ORP XY M. S.T.C
{4 connection
Falling-edge trigger in parallel
— 1 9. ge trigger in p ORF XYM S.T.C
Al connection
— H Block in series connection ANB -
E: -
— | |
Block in parallel connection ORB -
— —
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1 Basic Principles of PLC Ladder Diagram

Structure Explanation Instruction Devices Used
— — MPS
’—E — Multiple output MRD -
— MPP
40 Coil driven output instruction ouT Y, M, S
—{(S}— Step ladder STL S

See Ch.3 for basic instructions

Basic instruction Application
— ] T o (RST/SET and CNT/TMR) and Ch.5 ~
Application instruction instructions

10 for application instructions

—— Inverse logic INV -

Block:

A block is a series or parallel operation composed of more than 2 devices. There are series block and parallel block.

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

Series block | I

...........

.

Parallel block

...........

T.
|
-

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

Separation line and combination line:

The vertical line is used for separating the devices. For the devices on the left, the vertical line is a combination line,
indicating that there are at least 2 rows of circuits on the left connected with the vertical line. For the devices on the
right, the vertical line is a separation line, indicating that there are at least 2 rows of circuits interconnected on the right

side of the vertical line).

Combination line for block 1 Combination line for block 2
Separation line for block 2

DVP-PLC Application Manual 1-7



1 Basic Principles of PLC Ladder Diagram

Network:

A complete block network is composed of devices and all kinds of blocks. The blocks or devices connectable by a

vertical line or continuous line belong to the same network.

An independent network

An incomplete network

|
—

—|

T T.T

_|
_|
I

O

—

|

il
-

— —

—

O

Network 1

Network 2
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1 Basic Principles of PLC Ladder Diagram

1.4 How to Edit a PLC Ladder Diagram

The editing of the program should start from the left power line and ends at the right power line, a row after another.
The drawing of the right power line will be omitted if edited from WPLSoft. A row can have maximum 11 contacts on it.
If 11 is not enough, you can continuously connect more devices and the continuous number will be generated

automatically. The same input points can be used repeatedly. See the figure below:
X0 X1 X2 X3 X4 X5 X6 X7 X10 CO C1

1t 4 ) 4 1 F— ] ] F—> 00000
00000 —f b1 |- <D
N

Continuous number

The operation of the ladder diagram program is scanning from top left to bottom right. The coil and the operation
frame of the application instruction belong to the output side in the program and are placed in the right if the ladder
diagram. Take the figure below for example, we will step by step explain the process of a ladder diagram. The

numbers in the black circles indicate the order.

:'_:—_::::::::::__::—_:__:—_:5:::::::::::::::::___69 """""""""""""""""""" 0'
T %00 @ X V1ITTTTxa® |
A E——C s
el mo [0 ] To M3 | i
figﬂﬂJi I | TMR | TO | K10 | !
B - i Tl | |
=Tl s g

The order of the instructions:

1 LD X0

2 OR MO

3 AND X1

4 LD X3
AND M1
ORB

5 LD Y1
AND X4

6 LD TO
AND M3
ORB

7 ANB

8 ouT Y1
TMR TO K10
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1 Basic Principles of PLC Ladder Diagram

Explanations on the basic structures in the ladder diagram:

1. LD (LDI) instruction: Given in the start of a block.

LD instruction LD instruction

AND block OR block
The structure of LDP and LDF instructions are the same as that of LD instruction, and the two only differ in their
actions. LDP and LDF instructions only act at the rising edge or falling edge when the contact is On, as shown in

the figure below.

Rising edge
1Sing edad Falling edge
X0 . X0 N
—HI— Time —NI— —l Time
OFF ON OFF OFF ON OFF

2. AND (ANI) instruction: A single device connects to another single device or a block in series
AND instruction AND instruction

— ETI_

The structure of ANDP and ANDF instructions are the same. ANDP and ANDF instructions only act at the rising

edge or falling edge.

3. OR (ORI) instruction: A single device connects to another single device or a block

o LG
\ N\ \

ORinstruction ORinstruction ORinstruction

The structure of ORP and ORF instructions are the same. ORP and ORF instructions only act at the rising edge or

falling edge.

4. ANB instruction: A block connects to a device or another block in series

ANB instruction

1-10 DVP-PLC Application Manual



1 Basic Principles of PLC Ladder Diagram

5. ORB instruction: A block connects to a device or another block in parallel

N

ORB instruction

J

If the ANB and ORB operations are with several blocks, the operation should be performed from up to down or left

to right, combining into a block or network.

6. MPS, MRD, MPP instructions: Bifurcation point of multiple outputs, for generating many and diverse outputs.
MPS instruction is the start of the bifurcation point. The bifurcation point is the intersection of the horizontal line and
vertical line. We will have to determine whether to give a contact memory instruction by the contact status of the
same vertical line. Basically, every contact can be given a memory instruction, but considering the convenience of
operating the PLC and the limitation on its capacity, some parts in the ladder diagram will be omitted during the
conversion. We can determine the type of contact memory instruction by the structure of the ladder diagram. MPS
is recognized as “7” and the instruction can be given continuously for 8 times.
MRD instruction is used for reading the memory of the bifurcation point. Due to that the same vertical line is of the
same logic status, in order to continue analyzing other ladder diagrams, we have to read the status of the original
contact again. MRD is recognized as “ }".
MPP instruction is used for reading the start status of the top bifurcation point and popping it out from the stack.

Since MPP is the last item on the vertical line, the vertical line ends at this point.

MPP is recognized as “ L. Using the method given MPS
above for the analysis cannot be wrong. However, I:: —— —o—| (
sometimes the compiling program will ignore the same

piling prog g L+ wes :

output status, as shown in the figure. \

AT
MRD 4<

L A N A A A U A
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1 Basic Principles of PLC Ladder Diagram

7. STL instruction: Used for designing the syntax of the sequential function chart (SFC).
STL instruction allows the program designer a clearer and readable picture of the sequence of the program as
when they draw a sequence chart. From the figure below, we can see clearly the sequence to be planned. When
the step S moves to the next step, the original S will be “Off". Such a sequence can then be converted into a PLC

ladder diagram and called “step ladder diagram”.

| m1002 M1002
— —— SET o)
\ 4 SO
S0 —<S)>—— SET S21
7 mf}) s21
E —(S>——+ SET S22
S22
A
822
RET

8. RET instruction: Placed after the completed step ladder diagram.

RET also has be placed after STL instruction. See the example below.

S20 X1
—S—l O 5
RET
S20 X1
—S—i O

See step ladder instructions [STL], [RET] in Ch. 4 for the structure of the ladder diagram.
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1 Basic Principles of PLC Ladder Diagram

1.5 The Conversion of PLC Command and Each Diagram Structure

Ladder Diagram

'| -810-- xi11

} Y11

(2]
m
—

- Sit-4 X12]
<S>

____________,I___
'
'
i
|
1

- §209-----817-----513"

IROERGER S D)

T,

eT°

pu)
(9]
|
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The output will continue
following the status of @

o

14

@® End of step ladder

LD X0 OR
OR X1 }o block
LD X2 OR
OR MO (@ pock
ORI M1
A Series
ANB connection blcok
LD M2 }9 AND
AND YO block
¢ Parallel
ORB connection block
ANl X1 O ANI
OUT YO ©
AND CO Multiple
outputs
SET SO
STL SO Stepladder Start @ }
LD X10 Status SO and X10 operation
OUT Y10 Status working item and
SET S10 step point transfer
STL S10 @ withdraw S10 status
LD X11 @@ Withdraw X11 status
OouUT Y11
SET Sl11 Status working item and
SET s12 step point transfer
SET S13
STL S11 & Withdraw S11 status }
LD X12 @® Withdraw X12 status
OUT Y12 statusworkingitem and
SET 520 step point transfer
STL S20
Bifurcation
STL Siz 1 ® convergence
STL S13
LD X13 Status working item
OUT SO and step point transfer
RET Return
LD X0
(17
CNT COK10
LD (o0} & Read CO
MPS
AND X1
®
OuUT MO
MRD Multiol
ultiple
AN I X1 outputs
ouT M1
MPP
AN | M2
OouUT M2
RST Co
END End of program

1-13



1 Basic Principles of PLC Ladder Diagram

® Fuzzy Syntax
The correct ladder diagram analysis and combination should be conducted from up to down and left to right. However,
without adopting this principle, some instructions can make the same ladder diagram.

Example Program 1

See the ladder diagram below. There are 2 ways to indicate the ladder by instruction programs with the same result.

X0 X2 x4 Ideal way Less ideal way
x1 | x3 ’I<L5J LD X0 LD X0
i 1t | OR X1 OR X1

LD X2 LD X2

OR X3 OR X3

ANB LD X4

LD X4 OR X5

OR X5 ANB

ANB ANB

The two instruction programs will be converted into the same ladder diagram. The difference between the ideal one
and less ideal one is the operation done by the MPU. For the ideal way, the combination is done block by block
whereas the less idea way combines all the blocks combine with one another in the last step. Though the length of
the program codes of the two ways are equal, the combination done in the last step (by ANB instruction, but ANB
cannot be used continuously for more than 8 times) will have to store up the previous calculation results in advance.
In our case, there are only two blocks combined and the MPU allows such kind of combination. However, once the
number of blocks exceeds the range that the MPU allows, problems will occur. Therefore, the best way is to execute
the block combination instruction after a block is made, which will also make the logic sequence planned by the
programmer more in order.

Example Program 2

See the ladder diagram below. There are 2 ways to indicate the ladder by instruction programs with the same result.

X0 Ideal way Less ideal way
_|X|1_— LD X0 LD X0
L — OR X1 LD X1
_|X|2_ OR X2 LD X2
X3 OR X3 LD X3
— = ORB
ORB
ORB

In this example, the program codes and the operation memory in the MPU increase in the less ideal way. Therefore, it

is better that you edit the program following the defined sequence.
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1 Basic Principles of PLC Ladder Diagram

® [ncorrect Ladder Diagram

PLC processes the diagram program from up to down and left to right. Though we can use all kinds of ladder symbols

to combine into various ladder diagrams, when we draw a ladder diagram, we will have to start the diagram from the

left power line and end it at the right power line (In WPLSoft ladder diagram editing area, the right power line is

omitted), from left to right horizontally, one row after another from up to down. See bellows for the frequently seen

incorrect diagrams:

OR operation upward is not allowed.

“Reverse flow” exists in the signal circuit from the beginning of input to output.

The up-right corner should output first.

Combining or editing should be done from the up-left to the bottom-right. The

dotted-lined area should be moved up.

Parallel operation with empty device is not allowed.

Empty device cannot do operations with other devices.

No device in the middle block.

Devices and blocks in series should be horizontally aligned.

Label PO should be in the first row of a complete network.

Blocks connected in series should be aligned with the upmost horizontal line.

DVP-PLC Application Manual
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1 Basic Principles of PLC Ladder Diagram

1.6 Simplified Ladder Diagram

B When a series block is connected to a parallel block in series, place the block in the front to omit ANB instruction.

T
T

Ladder diagram complied into instruction

LD X0
LD X1
OR X2
ANB

Ladder diagram complied into instruction

LD X1
OR X2
AND X0

B When a single device is connected to a block in parallel, place the block on top to omit ORB instruction.

TO

=
X1 X2
—||—|3

Ladder diagram complied into instruction

LD TO
LD X1
AND X2
ORB

Ladder diagram complied into instruction

LD X1
AND X2
OR T0

B In diagram (@), the block on top is shorter than the block in the bottom, we can switch the position of the two

blocks to achieve the same logic. Due to that diagram (a) is illegal, there is a “reverse flow” in it.

X0
e —

X2

X1
—
X3 X4
——

@)

X3 X4

—||—|:j—
X1 X2
H

X0

_|

(b)

1-16

Ladder diagram complied into instruction

LD X0
OR X1
AND X2
LD X3
AND X4
ORB

Ladder diagram complied into instruction

LD X3
AND X4
LD X1
OR X0
AND X2
ORB

DVP-PLC Application Manual



1 Basic Principles of PLC Ladder Diagram

B MPS and MPP instruction can be omitted when the multiple outputs in the same horizontal line do not need to

operate with other input devices.

X0

j

1

0

B Correct the circuit of reverse flow

Ladder diagram complied into instruction

MPS

AND X0

ouT Y1

MPP

ouT YO

Ladder diagram complied into instruction
ouT YO

AND X0

ouT Y1

In the following two examples, the diagram in the left hand side is the ladder diagram we desire. However, the illegal

“reverse flow” in it is incorrect according to our definition on the ladder diagram. We modify the diagram into the

diagram in the right hand side.

Example 1

Example 2

X0 X1 X2
] || [
I R
Rl
I L I
z<6I x7 | x10 LOOP1
J | ||
LS Dz I | T
reverse flow
X0 X1 X2
11 1
|| N o W e B
I I B
11 | ——
X6 X7 X10 ||LOOP1
reverse flow
Reverse flow
X0 X1 X2

DVP-PLC Application Manual

[ —

—_—— -

=

w
—_— g ——

N

A

1
X0 T T T X1T T T X T
|| | | | |
11 || |1
X3 X4 X5
| | | | | |
|1 |1 |1
X6
| |
L _ L ______
| X8 — — — X%7— — — %18 — =
|1 | | | |
11 |1 11
X6
| 1
11
L %0 — X1= —X4 — %7— %16 —
|1 | | | | | | | |
1 1 s 1 I

LOOP1
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1 Basic Principles of PLC Ladder Diagram

1.7 Basic Program Designing Examples

W Start, Stop and Latched
In some application occasions, we need to use the transient close/open buttons for the start and stop of equipment.

To maintain its continuous action, you have to design latched circuits.

Example 1: Stop first latched circuit

When the normally open contact X1 = On and the normally Y1 X2

| |
closed contact X2 = Off, Y1 will be On. If you make X2 = On at ! sﬁw @

this time, Y1 will be Off. It is the reason why this is called “stop

first”.

Example 2: Start first latched circuit

When the normally open contact X1 = On and the normally X1 X2

closed contact X2 = Off, Y1 will be On and latched. If you make STAIRT SIT'/E,P @
X2 = On at this time, Y1 will continue to be On because of the N

latched contact. It is the reason why this is called “start first”.

Example 3: Latched circuit for SET and RST instructions

See the diagram in the right hand side for the latched circuit Stop first

X1
consist of RST and SET instructions. —
In the stop first diagram, RST is placed after SET. PLC X2
. H
executes the program from up to down, so the On/Off of Y1 will
be determined upon its status in the end of the program. Startfirst

X2
Therefore, when X1 and X2 are enabled at the same time, Y1 ||

will be Off. It is the reason why this is called “stop first”.

X1
SET Y1
In the start first diagram, SET is placed after RST. When X1 —

and X2 are enabled at the same time, Y1 will be On. It is the

reason why this is called “start first”.

Example 4: Power shutdown latched

The auxiliary relay M512 is latched (see instruction sheets for

X1
. L SET [ M512
DVP series PLC MPU). The circuit can not only be latched _>|(
when the power is on, but also keep the continuity of the —

original control when the power is shut down and switched on M512

. Bl
again.
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1 Basic Principles of PLC Ladder Diagram

B Frequently Used Control Circuit

Example 5: Conditional control

D

—GD

X1 X3
— ¥
Y1
— |
X2 X4
— ¥
Y2
—

x1 | [

X3 : [

X2 : Il : mE
o I

v1 J—:i—
v2 —

X1 and X3 enables and disables Y1; X2 and X4 enables and disables Y2, and all are latched. Due to that the

normally open contact of Y1 is connected to the circuit of Y2 in series, Y1 becomes an AND condition for Y2.

Therefore, only when Y1 is enabled can Y2 be enabled.

Example 6: Interlock control

D,
Y

X1 X3 Y2
— ¥ A
i
_|
X2 X4 Y1
— | A '
Y2
_|

—C2

[ 1 [
[1
|

[

—

Which of the X1 and X2 is first enabled decides either the corresponding output Y1 or Y2 will be enabled first. Either

Y1 or Y2 will be enabled at a time, i.e. Y1 and Y2 will not be enabled at the same time (the interlock). Even X1 and

X2 are enabled at the same time, Y1 and Y2 will not be enabled at the same time due to that the ladder diagram

program is scanned from up to down. In this ladder diagram, Y1 will be enabled first.

Example 7: Sequential control

—CQD

X1 X3 Y2
— A
Y1l
—
X2 X4
—
Y2
—

Example 8: Oscillating circuit

An oscillating circuit with cycle AT+AT

D

DVP-PLC Application Manual

If we serially connect the normally closed contact of Y2

in example 5 to the circuit of Y1 as an AND condition for
Y1 (as the diagram in the left hand side), the circuit can

not only make Y1 as the condition for Y2, but also allow
the stop of Y1 after Y2 is enabled. Therefore, we can

make Y1 and Y2 execute exactly the sequential control.

vio | L1 LI [

[ e—>|
AT AT
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1 Basic Principles of PLC Ladder Diagram

The ladder diagram above is a very simple one. When the program starts to scan the normally closed contact Y1, Y1
will be closed because coil Y1 is Off. When the program then scan to coil Y1 and make it On, the output will be 1.
When the program scans to the normally closed contact Y1 again in the next scan cycle, because coil Y1 is On, Y1
will be open and make coil Y1 Off and output 0. The repeated scans will result in coil Y1 outputs oscillating pulses by
the cycle AT(On)+AT(Off).

An oscillating circuit with cycle nT+AT

XIO—TA1—|TMR|TO|Kn| xo |

|
TO :
’—® Yl [ 1 1
| ——— ||
nT AT

The ladder diagram program controls the On time of coil Y1 by timer TO and disable timer TO in the next scan cycle,
resulting in the oscillating pulses in the output of Y1. n refers to the decimal set value in the timer and T is the cycle

of the clock.

Example 9: Flashing circuit

X0 T2
—||—M—|TMR| T1|Kn1| XO—I

T1 I n2*xT
+—>
—] |—| TMR | T2 | Kn2 | || I| B

Y1 ‘
[¢—>]

X0 T1
— 7 < :> nixT

The ladder diagram is an oscillating circuit which makes the indicator flash or enables the buzzer alarms. It uses two

timers to control the On/Off time of coil Y1. n1 and n2 refer to the set values in T1 and T2 and T is the cycle of the

clock.

Example 10: Trigger circuit

it Qo o — | | 1
MO Y1l —>H<—AT ! : !
—— | D) o I .

MO Y1
_| |4‘/?J Y1 _l—|—|—L

The rising-edge differential instruction of X0 makes coil MO generate a single pulse of AT (one scan cycle). Coil Y1
will be On during this scan period. In the next scan period, coil MO will be Off and the normally closed contact MO
and Y1 will all be closed, making coil Y1 continue to be On until another rising-edge arrives in input X0, making coil
MO On for another scan period and Y1 Off. Such kind of circuit relies on an input to make two actions execute
interchangeably. Also from the timing diagram on the last page, we can see that input X0 are square pulse signals of

the cycle T and coil Y1 output are square pulse signals of the cycle 2T.
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1 Basic Principles of PLC Ladder Diagram

Example 11: Delay circuit

X0

TMRl T10 |K1000| X0 | :|
vi|_ | L

[—»
100 seconds

T10

Time base: T = 0.1 sec
When input X0 is On, due to that its corresponding normally closed contact is Off, time T10 will be Off and the
output coil Y1 will be On. T10 will be On and start to count until input X0 is Off. Output coil Y1 will be delayed for
100 seconds (K1,000 x 0.1 sec = 100 secs) and be Off. See the timing diagram above.

Example 12: Output delay circuit
The output delay circuit is the circuit composed of two timers. When input X0 is On and Off, output Y4 will be delayed.

T
—|X0|—| TMR| T5 | K50 | I
—T|5 i Cya) ol T T
i} | T

Y4 X0 IélT_
—||—|/]—| TMR| T6 | K30| T6 e

Examplel3: Timing extension circuit

X0 The total delay time from input X0 is closed to output
—||—|TMR|T11|Kn1| .
Y1is On = (n1+n2)* T. T refers to the clock cycle.

T11
—||—|TMR|T12|Kn2| : .
T12 xo |— ! |
—] |—® —>1 NUT le—
1 |
T11 ! | :
1 I
Timer=T11, T12 | —»: n2* T le—
I
Clock cycle: T T12 | :
|
Y1 ! |
— (1 n2)* T |e—

Example 14: How to enlarge the counting range

X13 The counting range of a 16-bit counter is 0 ~ 32,767. As
|| CNT [ C5 | Knl the circuit in the left hand side, using two counters can
(I:? CNT c6 Kn2 increase the counting range to n1*n2. When the counting
of counter C5 reaches n1, C6 will start to count for one
X14 RST s time and reset for counting the pulses from X13. When
| | RST C6 the counting of counter C6 reaches n2, the pulses from

C6
_| | < > input X13 will be n1*n2.
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1 Basic Principles of PLC Ladder Diagram

Example 15: Traffic light control (by using step ladder instruction)
Traffic light control

Green
Yellow Green
i Red light ) ) light
i light light
flashes

| vertical YO Y1 Y2 Y2
_.@. light
Horizontal
i Horizontal
Light _ Y10 Y11 Y12 Y12
light
On time | 35 secs 5 secs 25 secs 5 secs

Timing Diagram:

Vertical
Light

Red YO

Yellow Y1

Green Y2 25 secs

. 5secs . 5secs .

Horizontal
Light

Red Y10

Yellow Y11

Greeny12 25 secs ||| | ||

: 5secs | 5secs .

SFC Figure: Ladder Diagram:

M1002

S20 o S30

TMR | TO | K350 |TlO— TMR | T10 | K250|

EZl |531}—|i TMR | T11 | K50 |
M1013
TMR | T1 | K250 |Tll i—@

|522}—E TMR | T2 | K50 | |s32
Ml% TMR | T12 | K50 |

T2 + T12+
s R ) ——
TMR | T13 | K350|
T13 +
A
SO
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1 Basic Principles of PLC Ladder Diagram

M1002

—
SO
<S>

S20
<S>

S21
<S>

S22
<S>

4' ZRST| SO | S127 |

SET SO

I

SET S20

SET S30

4' TMR| TO | K350|

TO
SET S21

i

4' TMR| T1 | K250|

Tl
SET S22

TMR| T2 | K50|

S30
<S>

S31
<S>

S23
—S>—— : )

;

4' TMR | T10 | K250 |
T10
N

TMR| T11 | K50 |

_M1013 :

S32
<S>

S33
<S>

T11
R
4' TMR | T12 | K50 |

T12
SET S33

TMR | T13 | K350 |

DVP-PLC Application Manual

S23 S33 T13
B2
RET
END
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1 Basic Principles of PLC Ladder Diagram

B Drawing by SFC Editor (WPLSoft)

Drawn by SFC Internal Ladder Diagram
m|LAD-0
M1002
| |
D) || ZRsT| so | s127
SET SO

SO
- m[Transferring Condition 1]

0

| TO

| | | | | TRANS*

S20 S30
COENNL--
S21 S31
TMR T2 K50
- i M1013
: I Q2

s22 |) s32

— m[Transferring Condition 4|

3 ( 7) T13

|

S23 S33 — | TRANS™

m[Transferring Condition 7|

T12
7 I TRANS*
S0
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2 Functions of Devices in DVP-PLC

2.1 All Devices in DVP-PLC

ES/EX/EC Series CPU: (EC3-8K is not included in this table; refer to the next table for devices for EC3-8K.)

Type Device‘ Item Range Function
X | External input relay X0 ~ X177, 128 points, octal 90”95'09”0'5 to external
Total input points
Y | External output relay YO0 ~ Y177, 128 points, octal 256 points ocl?tgﬁtsgg?ndtz to external
MO ~ M511, M768 ~ M999, 744
General purpose .
points
Auxiliary * _ . Total The contact can be
M relay Latched M512 ~ M767, 256 points 1,280 points| On/Off in the program.
Special purnose M1000 ~ M1279, 280 points
P purp (some are latched)
100ms timer TO ~ T63, 64 points Timer ir)dicell;e_d by TMR
— - instruction. If timing
= T Timer | 10ms timer (M1028 = On) 1—64 . T126, 63 points (M1028 Tota.l reaches its target, the T
2 . = Off 100“_15) 128 points | ¢ontact of the same No.
z 1ms timer T127, 1 points will be On.
o — -
i (196e22r3?3r&tr'33$ CO ~ C111, 112 points Total
16-bit counting up (latched*) C112 ~ C127, 16 points 128 points gﬁqrnzgrérlllql!;:?r:g?rubéion
32-bit . C235 ~ C238, C241, C242, : L
: 1-phase 1 input ; If counting reaches its
C | Counter | counting C244, 7 points target, the C contact of
up/down 1-phase 2 inputs | C246, C247, C249, 3 points Total the sa’me number will be
high-speed 13 points on
counter 2-phase 2 inputs | C251, C252, C254, 3 points ’
(latched*)
Initial step (latched*) S0 ~ S9, 10 points
~ i i Total
s Ste " S10 ~ S19, 10 points (used with ! Used for SFC.
P | Zero return (latched*) IST instruction) 128 points
Latched* S20 ~ S127, 108 points
When the timing
T | Present value of timer TO ~T127, 128 points Li?]igstsgp telwéa'[rigrjr?;rt\?vﬁl
g be On.
g When the counting
5 C | Present value of counter CO0 ~ C127, 16-bit counter, 128 points reaches the target, the
= C235 ~ C254, 32-bit counter, 13 points contact of the counter
Y will be On.
~;£; General purpose DO ~ D407, 408 points Total Memory area for data
o D Dat_a Latched* D408 ~ D599, 192 points 600 points | storage; E, F can be
register Special purpose D1000 ~ D1311, 312 points Total :Jnsd?g;t?ér:ndex
Index indication E, F, 2 points 312 points '
N | For master control nested loop NO ~ N7, 8 points S:r?ttrrcﬁllggg]t for main
i P | For CJ, CALL instructions PO ~ P63, 64 points Zﬁ;'g%_lf dex for CJ
§ External interruption 1001, 1101, 1201, 1301, 4 points
. . . . 1600, 1 point (oo=10 ~ 99, time base = Position index for
| |Interruption | Timed interruption 1ms) (for V5.7 and versions above) interruption subroutine.
Communication interruption | 1150, 1 point
« K |Decimal form K-32,768 ~ K32,767 (16-bit operation)
‘Q‘ = K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)
8 H | Hexadecimal form HO000 ~ HFFFF (16-bit operation)
H00000000 ~ HFFFFFFFF (32-bit operation)

* The latched area is fixed and cannot be changed.
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2 Functions of Devices in DVP-PLC

EC3-8K Series CPU (FW V8.60 or later)

Type [Device Item Range Function
X | External input relay X0 ~ X177, 128 points, octal Total Egﬁte Sgﬁngs to external
256
Y | External output relay YO ~ Y177, 128 points, octal points g&gﬁfgg?ﬂ‘i to extemnal
MO ~ M511, 512 points (*1)
General purpose M768~M999, 232 points (*1)
N M2000~M2047, 48 points (*1) Total
M Auxiliary M512~M767, 256 points (2) 4,096 The contact can be
Relay || atched* ’ p points On/Off in the program.
M2048~M4095, 2,048 points (*2)
Special purpose M1000 ~ M1999, 1,000 points
(some are latched)
TO~T63, 64 points
T64~T126, 63 points
(M1028=0ff, 100ms)
T128~T183, 56 points (*1)
100ms T184~T199, 16 points for subroutine
(*1)
= T250~T255, 6 accumulative points
=) (*1) Timer indicated by TMR
P T64~T126, 63 points Total | instruction. If timing
© T Timer (M1028=0n, 10ms) 256 reaches its target, the T
o 10ms T200~T239, 40 points(*1) points | contact of the same No.
(M1038=0ff) will be On.
T240~T245, 6 accumulative points
(*2)
T200~T245, 46 points (*2)
(M1038=0n)
Ims T246~T249, 4 accumulative points
(*2)
T127, 1 point
16-bit counting up C200~C234, 35 points (*1) Counter indicated by
C235~C254, 13 points (*2) Total | CNT (DCNT) instruction.
C | Counter _ e 248 | If counting reaches its
32-bit counting up/down gggg _ gg%i ig pg:zg E,é; points | target, the C contact of
P the same No. will be On.
Initial step S0 ~ S9, 10 points (*2)
Zero return ﬁé?r uctsic}r?)’ (1*2)p0|nts (used with IST Total
S | Step point - " 1,024 | Used for SFC.
Latched* S20 ~ S127, 108 pqlnts (*2) points
$912~1023, 112 points (*2)
General purpose S128 ~ S911, 784 points (*1)
When the timing
T | Present value of timer TO ~ T255, 256 points Liiig;sgp ;;a';?neé,rt:vﬁl
- be On.
% When the counting
© ¢ | Present value of counter CO ~ C199, 16-bit counter, 200 points reaches the target, the
° C200 ~ C254, 32-bit counter, 48 points contact of the counter
g will be On.
D0~D407, 408 points (*1)
3 General purpose D600~D999, 400 points (*1)
.g D3920~D4999, 1080 points (*1) Total Memory area for data
g D Data Latched* D408~D599, 192 points (*2) 5%30 storage; E, F can be
register D2000~D3919, 1920 points (*2) pc’>ints used for index
Special purpose D1000 ~ D1999, 1,000 points (some indication.
are latched)
Index indication EO ~ E7, FO ~ F7, 16 points (*1)
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2 Functions of Devices in DVP-PLC

Type |Device Item Range Function
N | For Master control loop NO ~ N7, 8 points Control point for main
control loop
. . . Position index for CJ
P For CJ, CALL instructions PO ~ P255, 256 points and CALL
= . . 1001, 1101, 1201, 1301, 1401, 1501, 1601, 1701,
e External interruption .
< total 8 points
S - —— - -
o . Timed interruption 1600, 1700, 2 points (oo = 2 ~ 99, time base Position index for
| |Interruption 1ms) X . .
- — - — interruption subroutine.
| . 1800, 1 points (oo = 10 ~ 99, time base =
nterruption inserted
0.1ms)
Communication interruption| 1150, 1 point

K-32,768 ~ K32,767 (16-bit operation)
K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)
HO0000 ~ HFFFF (16-bit operation)

H00000000 ~ HFFFFFFFF (32-bit operation)

K | Decimal form

Constant

H | Hexadecimal form

*1. Non-latched area cannot be modified.

*2. The fixed latched area cannot be modified
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2 Functions of

Devices in DVP-PLC

SX Series CPU

Type |[Device Iltem Range Function
X | External input relay X0 ~ X177, 128 points, octal Total Corresponds to external
256 input points
Y | External output relay YO0 ~ Y177, 128 points, octal points Corresponds to external
output points
General purpose MO ~ M511, 512 points (*1)
" Auxiliary | L atched* M512~M999, 488 points (*3) I%tga(ls The contact can be
Relay M2000~M4095, 2,096 points (*3) p(’)ints On/Off in the program.
Special buUrpose M1000 ~ M1999, 1,000 points
P purp (some are latched)
TO~T199, 200 points (*1)
100ms T192~T199, 8 points for subroutine
T250~T255, 6 accumulative points Timer indicated by TMR
(*4) Total instruction. If timing
T Timer T200~T239, 40 points (*1) 256 reaches its target, the T
g 10ms T240~T245, 6 accumulative points points cqntact of the same No.
; (*4) will be On.
% T246~T249, 4 accumulative points
o 1ms (*4)
m ) C0~C95, 96 points (*1)
16-bit counting up C96~C199, 104 points (3) Tzo?fg'
-~ 1 *
32-bit counting up/down €200 ~ €215, 16 points (*1) points | Counter indicated by
C216 ~ C234, 19 points (*3) ; .
C235-C244, 1 phase, 1 input, 9 CNT (DCNT) instruction.
C Counter points (*3) P » - 1nput, If counting reaches its
. target, the C contact of
32-bit high-speed C2.46 €249, 1 phase, 2 inputs, 3 Tota}I the same No. will be On.
points (*3) 16 points
C251~C254, 2 phases, 2 inputs, 4
points (*3)
Initial step S0 ~ S9, 10 points (*1)
S10 ~ S19, 10 points (used with IST
Zero return instruction) (1) Total
S | Step point General purpose S20~S511, 492 points (*1) 10?5:2 Used for SFC.
Latched* S512~5895, 384 points (*3) P
Alarm S896~S1023, 128 points (*3)
When the timing
T | Present value of timer TO ~ T255, 256 points reaches the tar_get, th(_a
contact of the timer will
be On.
_ CO ~ C199, 16-bit counter, 200 points When the o
s C | Present value of counter C200 ~ C254, 32-bit counter, 50 points ge,
© T . contact of the counter
o° (SC series: 53 points) X
° will be On.
g General purpose D0~D199, 200 points (*1) Total
= % D200~D999, 800 points (*3) 5,000
o Latched D2000~D4999, 3,000 points (*3) oints
7 Special D1000 D1999| 1’000 o (If)or SX Memory area for data
% | p |Data pecial purpose ~ . 1,000 points Series | Storage; E, F can be
g ) .
i2 register D5000~D9999, 5,000 points (*1) | FW V3.0 :Jnsdeig;t‘i’ér'l”dex
Index indication (only availbe for SX Series FW V3.0| or later: ’
or later) 10,000
points)
N/A | File register KO ~ K1,599 (1,600 points) (*4) EXpa”ded register  for
ata storage.
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2 Functions of Devices in DVP-PLC

Type [Device Iltem Range Function
N | For Master control loop NO ~ N7, 8 points Control point for main
control loop
. . . Position index for CJ
P | For CJ, CALL instructions PO ~ P255, 256 points and CALL

5 External interruption 1001, 1101, 1201, 1301, 1401, 1501, total 6 points

€ . . . 1600, 1700, 2 points (oo = 1 ~ 99, time base =

3 Timed interruption 1ms)

* I |Interruption | Interruption inserted when Position index for
high-speed counter 1010, 1020, 1030, 1040, 1050, 1060, total 6 points interruption subroutine.
reaches target
Communication interruption| 1150, 1 point

K-32,768 ~ K32,767 (16-bit operation)
K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)
HO000 ~ HFFFF (16-bit operation)

H00000000 ~ HFFFFFFFF (32-bit operation)

K | Decimal form

Constant

H | Hexadecimal form

*1. Non-latched area cannot be modified.
*2. The preset non-latched area can be modified into latched area by setting up parameters.
*3. The preset latched area can be modified into non-latched area by setting up parameters.

*4. The fixed latched area cannot be modified

Latched settings for all devices in SX Series CPU:

General purpose Latched Special auxiliary relay Latched
MO ~ M511 M512 ~ M999 M1000 ~ M1999 M2000 ~ M4095
i M | Default: latched Default: latched
(COAIER D) It is fixed to be non-latched Start: D1200 (K512) Sgg}ig{%?;ﬁgg%:&‘d Start: D1202 (K2,000)
End: D1201 (K999) End: D1203 (K4,095)
100 ms 10 ms 10 ms 1ms 100 ms
T TO~T199 T200 ~T239 T240 ~ T245 T246 ~ T249 T250 ~ T255
(iis=h) It is fixed to be non-latched |lt is fixed to be non-latched _Acpumulatlve type
It is fixed to be latched
16-hit counting up 32-bit counting up/down 32-bit high-speed counting
up/down
C C0~C95 C96 ~ C199 C200 ~ C215 C216 ~ C234 C235 ~ C255
(Counter) It is fixed to be Default: latched Itis fixed to be Default: latched Default: latched
non-latched Start: D1208 (K96) non-latched Start: D1210 (K216) Start: D1212 (K235)
End: D1209 (K199) End: D1211 (K234) End: D1213 (K255)
Initial Zero return | General purpose Latched Alarm step
SO0~ S9 S10 ~ S19 S20 ~ S511 S512 ~ S895 S896 ~ S1023
. Default: latched
(Step relay) g - g
It is fixed to be non-latched Start: D1214 (K512) It is fixed to be latched
End: D1215 (K895)
General purpose Latched Special register Latched
DO ~ D199
D5000~D9999
D (Only available for SX D200 ~ D999 D1000 ~ D1999 D2000 ~ D4999
(Register) Series FW V3.0 and later)
Default: latched Some are latched and Default: latched
It is fixed to be non-latched Start: D1216 (K200) cannot be modified Start: D1218 (K2,000)
End: D1217 (K999) ' End: D1219 (K4,999)
File Register - .KO ~ K1599
It is fixed to be latched.
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2 Functions of Devices in DVP-PLC

EH2/SV Series CPU:

Type | Device Iltem Range Function
X | External input relay X0 ~ X377, 256 points, octal Total %%ﬁf;g?nqgs to external
512
Y | External output relay Y0 ~ Y377, 256 points, octal points Sg{gﬁf%%?ﬂz to external
General purpose | MO ~ M499, 500 points (*2) Total
M Auxiliary Latched M500 ~ M999, 500 points (*3) 4.096 The contact can be
relay M2000 ~ M4095, 2,096 points (*3) (’)ints On/Off in the program.
Special purpose | M1000 ~ M1999, 1,000 points (some are latched) P
TO ~T199, 200 points (*2) ) -
100ms T192 ~ T199 is for subroutine Total Tm:er |tr.1d|cell;etq t.)y TMR
) T250~T255, 6 accumulative points (*4) otal| nstruction. f iming
T | Timer T200 =~ T239. 20 Do - 256 |reaches its target, the T
. ~ , 40 points (*2) ;
= 10ms / . . points | contact of the same No.
8 T240 ~ T245, 6 accumulative points (*4) will be On
> ims T246 ~ T249, 4 accumulative points (*4) )
o 16-bit counting CO0 ~ C99, 100 points (*2) -
i up C100 ~ €199, 100 points (*3) g%‘#”zgg&qr';ated by
32-bit counting C200 ~ C219, 20 points (*2) Total instruction. If countin
C | Counter |up/down C220 ~ C234, 15 points (*3) 253 reaches its: target thg C
32-bit high-speed €235 ~ C244, 1-pr]ase 1 !nput, 10 pollnts £*3) points contact of the same No.
counter C246 ~ C249, 1-phase 2 |r}puts, 4 pomts( 3) will be On.
C251 ~ C254, 2-phases 2 inputs, 4 points (*3)
Initial step point | SO ~ S9, 10 points (*2)
Zero return Séo ~ S19, 10 points (used with IST instruction) Total
S |step (2) : 1,024 | Used for SFC.
General purpose | S20 ~ S499, 480 points (*2) points
Latched S500 ~ S899, 400 points (*3)
Alarm S900 ~ S1023, 124 points (*3)
When the timing
T | Present value of timer TO ~ T255, 256 points E:ii(t:ggtsc}fh tehtteatrigﬁé’rtvl?/ﬁl
- be On.
% When the counting
o ¢ | Present value of counter CO0 ~ C199, 16-bit counter, 200 points reaches the target, the
-g C200 ~ C254, 32-bit counter, 53 points contact of the counter
= will be On.
o General purpose | DO ~ D199, 200 points, (*2)
()
] batn | Latched D200 ~ D999, 800 points (*3) Total ggggrey area for data
2 D register D2000 ~ D9999, 8,000 points (*3) 10,000 used fo; in’dex
9 Special purpose | D1000 ~ D1999, 1,000 points points indication
Index indication | EQ ~ E7, FO ~ F7, 16 points (*1) '
N/A | File register KO ~ K9,999 (10,000 points) (*4) Eggaggfggrgg'swr for
N | For master control loop NO ~ N7, 8 points Sgrﬂtrlgllggg]t for main
P | For CJ, CALL instructions P0~P255, 256 points zr?slil:?LlCdex for CJ
1000(X0), 1100(X1), 1200(X2), 1300(X3), 1400(X4),
External interruption (*5)| 150c0(X5), 6 points (o = 1, rising-edge trigger 1, e=0,
falling-edge trigger jf)
5 Timed interruntion 1600, 1700, 2 points(oo = 01~99ms) time base = 1ms
£ - P 1800, 1 point (oo = 05~99, time base = 0.1ms) Position index for
g £ | Interruption inserted interruption subroutine.
| S | when high-speed 1010, 1020, 1030, 1040, 1050, 1060, 6 points
< | counter reaches target
£ | Pulse interruption 1110, 1120, 1130, 1140, 4 points
Communication 1150, 1160, 1170, 3 points
interruption
Frequency
measurement card 1180, 1 point
interruption
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2 Functions of Devices in DVP-PLC

Device

Type

Iltem

Range

Function

K | Decimal form

K-32,768 ~
K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)

K32,767 (16-bit operation)

Constant

H Hexadecimal form

HO000000

HO0000 ~ HFFFF (16-bit operation)

0 ~ HFFFFFFFF (32-bit operation)

*1.
*2
*3
*4
*5,

Non-latched area cannot be modified.

. The fixed latched area cannot be modified.

suggested that external interrupt subroutines not be used with high-speed counters.

Latched settings for all devices in EH2/SV Series CPU:

. The preset non-latched area can be modified into latched area by setting up parameters.

. The preset latched area can be modified into non-latched area by setting up parameters.

The speed at which an external interrupt subroutine is executed depends on the size of the external interrupt subroutine. It is

M
(Auxiliary relay)

General purpose

Latched

Latched

Special auxiliary relay

MO ~ M499

M500 ~ M999

M1000 ~ M1999

M2000 ~ M4095

Start: D1200 (K500)
End: D1201 (K999)

Some are latched and

Start: D1202 (K2,000)

cannot be modified.

End: D1203 (K4,095)

100 ms 10 ms 10 ms 1ms 100 ms
T TO ~T199 T200 ~T239 T240 ~T245 T246 ~ T249 T250 ~ T255
(Timer) Default: non-latched Default: non-latched Accumulative type
Start: D1204 (K-1)*1 Start: D1206 (K-1)*1 Itis fixed to be latched
End: D1205 (K-1)*1 End: D1207 (K-1)*1 )
16-bit counting up 32-bit counting up/down 32-hit high-speed counting up/down
C0~C99 C100 ~ C199 C200 ~ C219 C220 ~ C234 C235~C245 | C246 ~C255
(Cofnter) noa‘jzzlr:éd Default: latched noa‘jzzlr:éd Default: latched Default: latched
Start: D1208 (K100) Start: D1210 (K220) Start: D1212 (K235)
End: D1209 (K199) End: D1211 (K234) End: D1213 (K255)
Initial Zero return General Latched Step alarm
purpose
S S0~ S9 S10 ~S19 S20 ~ S499 S500 ~ S899 S900 ~ S1023
(Step relay) Non-latched (default) Latched (default)

Start: D1214 (K500)
End: D1215 (K899)

It is fixed to be latched.

General purpose Latched Special register Latched
D DO ~ D199 D200 ~ D999 D1000 ~ D1999 D2000 ~ D9999
: Default: non-latched Default: latched . Default: latched
(Register) Start: D1216 (K200) ig?neofb':tﬁged‘i‘fggd Start: D1218 (K2,000)
End: D1217 (K999) ) End: D1219 (K9,999)
. . KO0 ~ K9,999
File register

It is fixed to be latched.

*1: K-1 refers to the default setting is non-latched.
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2 Functions of Devices in DVP-PLC

EH3/SV2 Series CPU:

Type | Device Item Range Function
X | External input relay X0 ~ X377, 256 points, octal Total Corresponds to external
512 input points
Y | External output relay YO ~ Y377, 256 points, octal points Corresponds to external
output points
General MO ~ M499, 500 points (*2)
. purpose - Total
M Auxiliary Latched M500 ~ M999, 500 points (*3) 4.096 The contact can be
relay M2000 ~ M4095, 2,096 points (*3) (,)ints On/Off in the program.
Special M1000 ~ M1999, 1,000 points (some are P
purpose latched)
TO ~T199, 200 points (*2) ) -
100ms T192 ~T199 is for subroutine Total EQ?J;SS;}C&T}?%W?XQTMR
~ . . " )

T | Timer 1250~T255, 6 accum ulailve points (*4) 256 reaches its target, the T
= 10ms T200 ~ T239, 40 points (*2) _ points | contact of the same No.
2 T240 ~ T245, 6 accumulative points (*4) will be On.
= 1ms T246 ~ T249, 4 accumulative points (*4)

E 16-bit counting | CO ~ C99, 100 points (*2)
up C100 ~ C199, 100 points (*3) Counter indicated by
32-bit counting | C200 ~ C219, 20 points (*2) Total | CNT (DCNT) instruction.

C | Counter up/down C220 ~ C234, 15 points (*3) 253 If counting reaches its

32-bit C235 ~ C244, 1-phase 1 input, 10 points (*3) | points | target, the C contact of
high-speed C246 ~ C249, 1-phase 2 inputs, 4 points(*3) the same No. will be On.
counter C251 ~ C254, 2-phases 2 inputs, 4 points (*3)
Initial step S0 ~ S9, 10 points (*2)
point
Zero return :é(t)r ucﬁc:}r?)’ ({g)pomts (used with IST Total
S | Step General 1,024 | Used for SFC.

S20 ~ S499, 480 points (*2) points
purpose
Latched S500 ~ S899, 400 points (*3)
Alarm S900 ~ S1023, 124 points (*3)

When the timing reaches
T | Present value of timer TO ~ T255, 256 points the target, the contact of
the timer will be On.
When the counting
¢ | Present value of counter CO ~ C199, 16-hit counter, 200 points reaches the target, the
C200 ~ C254, 32-bit counter, 53 points contact of the counter
will be On.
s General DO ~ D199, 200 points, (2)
= purpose
g D200 ~ D999, 800 points (*3)
5 Latched D2000 ~ D9799, 7,800 points (*3)
= D10000 ~D11999, 2,000 points (*3)
% D Special D1000 ~ D1999, 1,000 points Total | Memory area for data
2 ata purpose g
> D register Right-side _ 12,_000 storage; E F can _be _
14 . D9900~D9999, 100 points (*3) (*6) points | used for index indication.
special module
Left-side
special D9800~D9899, 100 points (*3) (*7)
modules
:Qgii);ﬂon EO ~ E7, FO ~ F7, 16 points (*1)
. . _ . AN (% Expanded register for
N/A | File register KO ~ K9,999 (10,000 points) (*4) (*9) data storage.
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2 Functions of Devices in DVP-PLC

Type | Device Item Range Function
N | For master control loop NO ~ N7, 8 points gg&:ﬁllgggt for main
P |For CJ, CALL instructions | PO~P255, 256 points (P:OASI_'EO” index for CJ and
100[_J(X0), 110[J(X1), 120[](X2), 130[J(X3), 140[J(X4),
I50J(X5), 160[](X6), I70[](X7), 190[J(X10), 191[)(X11),
_Eiter”al_ 5 192[1(X12), 193[)(X13), 194[](X14), 195 |(X15),
interruption (*5) | 1967(x16), 197[1(X17), 16 points ([J=1, rising-edge
3 trigger g [ =0, falling-edge trigger 1)
5 S 16 ] 1, 17C1J, 2 points (] ]=02~99ms) time
e | *§_ Timed interruption | base=1ms) . . Position index for
c 18 ][], 1 point ((J[]=05~99 - time base=0.1ms) interruption subroutine.
% Interruption
inserted when 1010, 1020, 1030, 1040, 1050, 1060, 6 points
high-speed counter
reaches target
Pulse interruption | 1110, 1120, 1130, 1140, 4 points
Communication | 154 1151 1153, 1160, 1161, 1163, 1170, 7 points
interruption (*8)
= K | Decimal form K-32,768 ~ K32,767 (16-bit operation)
% K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)
c . .
o) ; HO000 ~ HFFFF (16-bit operation)
O | H |Hexadecimalform HO0000000 ~ HFFFFFEFF (32-bit operation)

*1. Non-latched area cannot be modified.

*2. The preset non-latched area can be modified into latched area by setting up parameters.

*3. The preset latched area can be modified into non-latched area by setting up parameters.

*4. The fixed latched area cannot be modified

*5. The speed at which an external interrupt subroutine is executed depends on the size of the external interrupt subroutine. It is
suggested that external interrupt subroutines not be used with high-speed counters.

*6. If a PLC is connected to right-side special modules, and M1183 is reset to OFF, the data registers will be available. Every
right-side special module connected to a PLC occupies 10 data registers.

*7. If a PLC is connected to left-side special modules, and M1182 is reset to OFF, the data registers will be available. Every
left-side special module connected to a PLC occupies 10 data registers.

*8. Please refer to section 2.9 for more information.

*9. The following series EH3 FW V1.40, SV2 FW V1.20 or later support 50000 file registers.
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2 Functions of Devices in DVP-PLC

Latched settings for all devices in EH3/SV2 Series CPU:

General purpose

Latched

Special auxiliary relay

Latched

M

MO ~ M499

M500 ~ M999

M1000 ~ M1999

M2000 ~ M4095

(Auxiliary relay)

Start: D1200 (K500)
End: D1201 (K999)

Some are latched and
cannot be modified.

Start: D1202 (K2,000)
End: D1203 (K4,095)

100 ms 10 ms 10 ms 1ms 100 ms
T TO ~T199 T200 ~T239 T240 ~ T245 T246 ~ T249 T250 ~ T255
(Timer) Default: non-latched Default: non-latched Accumulative tvoe
Start: D1204 (K-1)*1 Start: D1206 (K-1)*1 itis forod 10 b | ag'c‘;] -
End: D1205 (K-1)*1 End: D1207 (K-1)*1 )
16-bit counting up 32-bit counting up/down 32-bit high-speed counting up/down
C0 ~ C99 C100 ~ C199 C200 ~ C219 C220 ~ C234 C235 ~ C245 | C246 ~ C255
C ofm er) noail;atlcjzlrg:e d Default: latched noail;atlcjzlrg:e d Default: latched Default: latched
Start: D1208 (K100) Start: D1210 (K220) Start: D1212 (K235)
End: D1209 (K199) End: D1211 (K234) End: D1213 (K255)
Initial Zero return ;()Buergirsﬂ Latched Step alarm
S S0~ S9 S10 ~ S19 S20 ~ S499 S500 ~ S899 S900 ~ S1023

(Step relay)

Non-latched (default)

Latched (default)

Start: D1214 (K500)
End: D1215 (K899)

It is fixed to be latched.

General purpose Latched Special register Latched
D DO ~ D199 D200 ~ D999 D1000 ~ D1999 D2000 ~ D12000
" Default: non-latched Default: latched . Default: latched
(Register) Start: D1216 (K200) ignmneofb':t;%%?ﬁz’&d Start: D1218 (K2,000)
End: D1217 (K999) ' End: D1219 (K9,999)
File register __KO ~K9,999
It is fixed to be latched.

*1: K-1 refers to the default setting is non-latched.

= Power On/Off or the CPU switches between RUN/STOP:
Memory of ES/EX/EC3-8K Series FW V5.5 and later versions

Power Clear all non-latched | Clear all latched Default

LAElel g Off—>On SIF=RIN REN=E10l areas (M1031) areas (M1032) setting
Clear when M1033 = Off
Non-latched Clear Remain unchanged when M1033 = On Clear Unchanged 0
Latched Unchanged Unchanged Clear Unchanged
Special M,
Special D, Initial Unchanged Unchanged Initial setting
index register
Memory of SX/EH3/SV2 Series CPU:

Power Clear all non-latched | Clear all latched Default

Memory type Off>0On SR RUS=2e area (M1031) area (M1032) setting
Clear when M1033 = Off
Non-latched Clear Unchanged | Remain unchanged when Clear Unchanged 0
M1033 = On

Latched Unchanged Unchanged Clear 0
Special M, Initial
Special D, Initial Unchanged Unchanged )
; ; setting
index register
File Register Unchanged 0
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2 Functions of Devices in DVP-PLC

2.2 Values, Constants [K] / [H]

K-32,768 ~ K32,767 (16-bit operation)
K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)
HO ~ HFFFF (16-bit operation)

HO ~ HFFFFFFFF (32-bit operation)

K | Decimal form

Constant
H | Hexadecimal form

For different control purposes, there are five types of values inside DVP-PLC for executing the operations. See the
explanations bellows for the functions and works of every type of value.
1. Binary value (BIN)

All the operations and storage of values in PLC are conducted in BIN. Belows are the terms for BIN values.

Bit: The basic unit for a BIN value, either 1 or 0.

Nibble: Composed of 4 continuous bits (e.g. b3 ~ b0). Presented as the decimal value 0 ~ 9 of a digit

or 0 ~ Fin hex.

Byte: Composed of 2 continuous nibble (i.e. 8 bits, b7 ~ b0). Presented as 00 ~ FF in hex.
Word: Composed of 2 continuous bytes (i.e. 16 bits, b15 ~ b0). Presented as 4-digit 0000 ~ FFFF in
hex.

Double word: | Composed of 2 continuous words (i.e. 32 bits, b31 ~ b0). Presented as 8 digit 00000000 ~
FFFFFFFF.

Bit, nibble, byte, word, and double word in a binary system:

DW <«— Double Word

W1 WO <«— Word

<+— Byte

- T T el —

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO <«— Nibble

”~ ~r " - ~r ~~r ~ “~ ~

b31|b30|b29|b28|b27 b26|b25|b24|b23|b22|b2‘||b20|b19|b18|b17 b16} b15|b14|b13|b12|b11|b10| b9 |bs| 67| b6 |b5|ba|b3|b2] 61| 00| «— Bit

2. Octal value (OCT)
The No. of external input and output terminals in DVP-PLC is numbered in octal system.
For example:
External input: X0 ~ X7, X10 ~ X17...(device No.)
External output: YO ~ Y7, Y10 ~ Y17...(device No.)
3. Decimal value (DEC)
Occasions of using decimal values in DVP-PLC:
m Set value in timer T and counter C, e.g. TMR CO0 K50 (constant K)
= No. of device S, M, T, C, D, E, F, P, |, e.g. M10, T30. (device No.)
m Operands in application instructions, e.g. MOV K123 DO (constant K)
4. Binary code decimal (BCD)
A decimal datum is presented by a nibble or 4 bits. Therefore, a continuous 16 bits can be presented as a 4-digit
decimal value. BCD is mainly used on reading the input value from the DIP switch or the data output to a 7-section

display.
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2 Functions of Devices in DVP-PLC

5. Hexadecimal value (HEX)
Occasion of using hexadecimal values:

= Operands in application instructions, e.g. MOV H1A2B DO (constant H)

Constant K:

“K” is normally placed before a decimal value in the PLC. For example, K100 refers to a decimal value, 100.

Exception:
K and bit devices X, Y, M and S can combine into data in bit, byte, word or double word, e.g. K2Y10, K4M100.
Here K1 refers to a 4-bit data and K2 ~ K4 refer to 8-bit, 12-bit and 16-bit data.

Constant H:
“H” is normally placed before a hexadecimal value in the PLC. For example, H100 refers to a hexadecimal value, 100.

Reference table:

Binary Octal Decimal Binary Code Decimal Hexadecimal
(BIN) (OCT) (DEC) (BCD) (HEX)
. Constant K, . .
For PLC internal operation No. c;z‘ci;awce No. of device M, S, T, C, For DIP swg_ch and 7-section Constant H
: D,E,F,P,I isplay
0 00O 00O00O 0 0 0 0 0O 0 0 0O 0
0 00O 0001 1 1 0 0 0O 0 0 0 1 1
0 00O 0010 2 2 0 0 0O 0 0 1 0 2
0 00O 0011 3 3 0 0 0O 0 0 1 1 3
0 00O 0100 4 4 0 0 0O 0 1 0 O 4
0 00O 0101 5 5 0 0 0O 0 1 0 1 5
0 00O 0110 6 6 0 0 0O 01 1 0 6
0 00O 0111 7 7 0 0 0O 0 1 1 1 7
0 00O 1000 10 8 0 0 0O 1 0 0O 8
0 00O 1001 11 9 0 0 0O 1 0 0 1 9
0 00O 1010 12 10 0 0 0 1 0 0 0O A
0 00O 1011 13 11 0 0 0 1 0 0 0 1 B
0 00O 1100 14 12 0 0 0 1 0 0 1 0 C
0 00O 1101 15 13 0 0 0 1 0 0 1 1 D
0 00O 1110 16 14 0 0 0 1 0 1 00 E
0 00O 1111 17 15 0 0 0 1 0 1 0 1 F
0 001 00O00O 20 16 0 0 0 1 0 1 1 0 10
0 001 0001 21 17 0 0 0 1 0 1 1 1 11
0110 | 0011 143 99 1 0 0 1 | 1 0 0 1 63
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2 Functions of Devices in DVP-PLC

2.3 Numbering and Functions of External Input/Output Contacts [X] /[Y]

No. of input/output contacts (in octal):

The No. of input and output contacts on the PLC CPU starts from X0 and YO. The range of the No. varies upon the

number of points on the CPU. For I/O extension units, the No. of input and output contacts is calculated according to

its connection sequence with the CPU.

m ES/EX Series CPU:

VP | 14ES 20EX 24ES 32ES 40ES 60ES | I/O Extension Unit

Inout X X0 ~ X7 X0 ~ X7 X0 ~ X17 X0 ~ X17 X0 ~ X27 X0 ~ X43 X20/30/50 ~ X177
P (8 points) | (8 points) | (16 points) | (16 points) | (24 points) | (36 points) (Note)

Output Y YO ~Y5 YO ~Y5 YO ~Y7 YO ~Y17 YO ~Y17 YO ~ Y27 Y20/30 ~ Y177
P (6 points) | (6 points) | (8 points) | (16 points) | (16 points) | (24 points) (Note)

Note: The input points on I/O extension units start from X20 and output points from Y20, except_input points on DVP-40ES
start from X30 and output from Y20; input points on DVP-60ES start from X50 and output from Y30. The No. of input/output

points on the 1/O extension units increases by 8’s multiple. If the number of points is less than 8, it will be counted as 8.

m EC/EC3-8K Series CPU:

110
DVP
10EC3 14EC3 16EC3 20EC3 24EC3 30EC3 32EC3 40EC3 48EC3 60EC3 |Extension
Series
Unit
X0~X5 XO0~X7 XO0~X7 X0~X13 X0~X13 X0~X21 X0~X17 X0~X27 X0~X33 X0~X43
Input X None
(6 points) | (8 points) | (8 points) | (12 points) | (12 points) | (18 points) | (16 points) | (24 points) | (28 points) | (36 points)
YO~Y3 YO~Y5 YO~Y7 YO~Y7 YO~Y13 YO0~Y13 YO~Y17 YO~Y17 YO0~Y23 YO~Y27
OUtpUt Y None
(4 points) | (6 points) | (8 points) | (8 points) | (12 points) | (12 points) | (16 points) | (16 points) | (20 points) | (24 points)
m SX Series CPU:
DVP Series 10SX (Notel) 1/0 Extension Unit (Note2)
Inout X X0 ~ X3 X20 ~ X177
P (4 points)
YO~Y1
Output Y (2 points) Y20 ~ Y177

Note 1: Besides 4Dl and 2DO, SX Series CPU has also 2Al (12-bit) and 2A0 (12-bit).
Note 2: SX Series CPU shares the extension units with Silm type Series CPU. The input points on I/O extension units start
from X20 and output points start from Y20. The calculation on the number of I/0 points is the same as that in Silm type

Series CPU.

m SV Series CPU:

DVP Series 28SV2 (Notel) 28SV2 (Note2) 1/0 Extension Unit (Note3)
Input X X0 ~ X17 (16 points) X0 ~ X11 (10 points) X20 ~ X377
Output Y YO0 ~ Y13 (12 points) Y0 ~ Y13 (12 points) Y20 ~ Y377

Note 1: The output type is transistor, among which CHO (YO, Y1), CH1 (Y2, Y3), CH2 (Y4) and CH3 (Y6) are high-speed
transistor output (200kHz); others are normal transistor output (10kHz).
Note 2: The output type is transistor, among which CHO (YO, Y1), CH1 (Y2, Y3), CH2 (Y4) and CH3 (Y6) are high-speed
transistor output (200kHz); others are normal transistor output (10kHz). And 2Al (12-bit) are analog input points.

Note 3: The input points on I/O extension units start from X20 and output points start from Y20. The calculation on the No. of

1/0O points is the same as that in SS series.

DVP-PLC Application

Manual
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2 Functions of Devices in DVP-PLC

m EH3 Series CPU:

DVP 32EH3 1/0 Extension
16EH3 20EH3 40EH3 48EH3 64EH3 80EH3
Series (Note3) Unit (Note4)
Input X X0 ~ X7 X0 ~ X13 X0 ~ X17 X0 ~ X27 X0 ~ X27 X0 ~ X37 X0 ~ X47 X3 X377
(Notel) (8 points) (12 points) | (16 points) | (24 points) | (24 points) | (32 points) | (40 points) )
Output Y YO ~Y7 YO ~Y7 YO ~ Y17 YO ~ Y17 YO ~ Y27 YO0 ~ Y37 YO0 ~ Y47 YXTY377

(Note2) (8 points) (8 points) (16 points) | (16 points) | (24 points) | (32 points) (40 points)
Note 1: High-speed input points (X0~X17) on the CPU: The 200KHz input points on 16EH3 are Ch0(X0/X1) and Ch1(X4/X5);
the 200KHz input points on 20EH3 are ChO(X0/X1) and Ch1(X4/X5); the 20KHz input point on 20EH3 is Ch2(X10/X11); the
200KHz input points on other CPUs are ChO(X0/X1), Ch1(X4/X5), Ch2(X10/X11) and Ch3(X14/X15). X2~X17 which are not
listed above are 10KHz input points.

Note 2: High-speed output points (YO~Y17) on the CPU: The 200KHz output points on 16EH3 and 20EH3 are ChO (Y0) and
Chl (Y2); the 200KHz output points on 32EH3, 40EH3, 48EH3, 64EH3, and 80EH3 are ChO0 (Y0/Y1), Ch1 (Y2/Y3), Ch2 (Y4),
and CHS3 (Y6). Other output points which are not listed are 10KHz output points.

Note 2: The high-speed input points Ch0 (X0/X1) and Ch1 (X4/X5) on DVP32EHO0M3 are 200KHz differential input points;
Ch2 (X10/X11) and Ch3 (X14/X15) are 200KHz open collector input points; other input points are 10KHz open collector input
points. The high-speed output points Ch0 (YO/Y1) and Ch1l (Y2/Y3) are 200KHz differential output points; other output points
are 10KHz open collector output points.

Note 4: The 1/O points on I/O extension units follow the I/O points on CPUs. The input points on DVP-16EH3 and
DVP-20EH3 start from X20 and output points from Y20. The I/O points on I/O extension units are numbered in sequence.
The maximal input number is X377, and the maximal output number is Y377.

The placement of input points and output points on the EH DIO module:

When connecting to a less than 32-points CPU, the first input point of the connected 1/0 module starts from X20 and counting
up accordingly for the rest input points. As for the first output point of the connected I/O module, it starts from Y20 and
counting up accordingly for the rest output points. When connecting to a more than 32-points CPU, the numbering for the first
input point of the connected 1/0 module starts right after the last input point of the CPU and the same rule applies to the output

point numbering.

See the example below for reference. Connected to a more than 32-points CPU, the input/output point number starts right
after the last CPU input/output point. The last digit of the input/output ranges from 0 to 7. Thus when the last digit of the CPU
input point number ends at 7, the input point number of the connected I/O starts at 0, right after the CPU input point number.
If the last digit of the input point number ends at 3, the last digit of the next I/O module input point number starts at 4 as the

example of 08HP and 16HP shown below.

MPU EXT1 EXT2 EXT3 EXT4

PLC Series Input points Output points Input point number Output point number
CPU 64EH3 32 32 X0~X37 YO0~Y37

EXT1 32HP 16 16 X40~X57 Y40~Y57
EXT2 48HP 24 24 X60~X107 Y60~Y107
EXT3 08HP 4 4 X110~X113 Y110~Y113
EXT4 16HP 8 8 X114~X123- Y114~Y123
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2 Functions of Devices in DVP-PLC

® |Input relay X0 ~ X377
The numbering of input relays (or input terminals) is in octal form. EH Series CPU can have up to 256 points and the

range is: X0 ~ X7, X10 ~ X17, ..., X370 ~ X377.

m Qutput relay YO ~ Y377
The numbering of output relays (or output terminals) is also in octal form. EH2 Series CPU can have up to 256 points and

the range is: YO ~ Y7, Y10 ~ Y17, ..., Y370 ~ Y377.

® Functions of input contact X
The input contact X is connected to the input device and reads the input signals into the PLC. There is no limitation on the
times of using contact A or B of input contact X in the program. On/Off of the input contact X only changes with On/Off of
the input device. You cannot use the peripheral devices (HPP or WPLSoft) to force On/Off of the input contact X.
The special relay M1304 in ES/EC3-8K/EX/SX/EH3/SV2 Series CPU allows WPLSoft to set up On/Off of the CPU input

contact X, but the PLC will not be able to receive external input signals at this time.

® Functions of output contact Y
Output contact Y sends out On/Off signals to drive the load connected to output contact Y. There are two types of output
contacts, relay and transistor. There is no limitation on the times of using contact A or B of output contact Y in the program,
but the No. of output coil Y can only be used once in the program; otherwise according to the scan principle of the PLC

program, the output status will be determined by the circuit of the last output Y in the program.

_>|< o The output of YO will be determined by circuit @, i.e. On/Off of X10 will

\ determine the output status of YO.
@ YO is repeated
X10 /

HGD -0
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2 Functions of Devices in DVP-PLC

The Handling Process of PLC Program (Batch 1/0O)

Regenerate input signal

Xinput ® Regenerate input signal
l 1. Before the execution of the program, PLC reads the On/Off
Input terminal status of the external input signals into the input signal
y Readinto memory memory at a time.
Input signal memory 2. The On/Off status of the input signal during the execution
Program processingl Read X0 status from memory of the program will not change the signal status in the input
Write in YO status o signal memory. The new On/Off status will be read in the
}_. - g. next scan.
_Read YO status from memory % 3. There will be approximately a 10ms delay from the
)—. —V g On—0Off or Off>On changes to the status being
Wit in MO status | ™ recognized by the contact in the program. The delay time
Regenerate output Output v may be affected by the scan time in the program.
Output latched memory = Program processing
v After the PLC reads the On/Off status of every input signal in
Output terminal the input signal memory;, it will start to execute every
l instruction in the program in order starting from address 0. The
Y output execution result (On/Off of every output coil) will be stored in

order into the device memory.
= Regenerate output

1. When the program executes to END instruction, it will send
the On/Off status of Y in the device memory to the output
latched memory. The output latched memory is the coil of
the output relay.

2. There will be a 10ms delay from On->Off or Off>0n of the
relay coil to the On/Off status of the contact.

3. There will be a 10 ~ 20us delay from On->Off or Off>On

of the transistor module to the On/Off status of the contact.
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2.4 Numbering and Functions of Auxiliary Relays [M]

No. of auxiliary relays (in decimal)

m ES/EX/EC Series CPU:

General purpose | MO ~ M511, M768 ~ M999, 744 points. Fixed to be non-latched. Total 1.280
otal 1,
Auxiliary relay M | Latched M512 ~ M767, 256 points. Fixed to be latched. int
- - points
Special purpose M1000 ~ M1279, 280 points. Some are latched.
m EC3-8K Series CPU (FM V8.60 or later):
MO ~ M511, M768 ~ M999, 744 points. Fixed to be non-latched.
General purpose . .
M2000 ~ M2047, 48 points. Fixed to be non-latched.
. . . Total 4,096
Auxiliary relay M M512 ~ M767, 256 points. Fixed to be latched. .
Latched . . points
M2048 ~ M4095, 2048 points. Fixed to be latched.
Special purpose M1000 ~ M1279, 280 points. Some are latched.
m SX Series CPU:
General purpose | MO ~ M511, 512 points. Fixed to be non-latched.
. M512 ~ M999, M2000 ~ M4095, 2,584 points. Can be modified to be Total 4,096
Auxiliary relay M | Latched . .
non-latched by setting up parameters. points
Special purpose M1000 ~ M1999, 1000 points. Some are latched.
® EH3/SV2 Series CPU:
MO ~ M499, 500 points. Can be modified to be latched by setting up
General purpose
parameters.
. ) — Total 4,096
Auxiliary relay M M500 ~ M999, M2000 ~ M4095, 2,596 points. Can be modified to be .
Latched . points
non-latched by setting up parameters.
Special purpose M1000 ~ M1999, 1,000 points. Some are latched.

Functions of auxiliary relays:

Both auxiliary relay M and output relay Y have output coils and contact A, B, and there is no limitation on the times of using the

contact. You can use auxiliary relay M to assemble a control loop, but it cannot directly drive the external load. There are three

types of auxiliary relays:

1.

General purpose auxiliary relay: If the relay encounters power cut during the operation of the PLC, its status will be reset to

Off and stay Off when the power is on again.

Latched auxiliary relay: If the relay encounters power cut during the operation of the PLC, its status will be retained and stay

at the status before the power cut when the power is on again.

Special purpose auxiliary relay: Every relay of this kind has its specific function. Do not use undefined special purpose

auxiliary relay. See 2.10 for special purpose auxiliary relay of all Series CPU and 2.11 for its functions.

DVP-PLC Application Manual
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2 Functions of Devices in DVP-PLC

2.5 Numbering and Functions of Step Relays [S]

No. of step relays (in decimal)

m ES/EX/EC Series CPU:

Initial latched SO0 ~ S9, 10 points. Fixed to be latched.
Step relay S Zero return S10 ~ S19, 10 points, used with IST instruction. Fixed to be latched. Totgl 128
latched points
Latched S20 ~ S127, 108 points. Fixed to be latched.
® EC3-8K Series CPU:
Initial SO ~ S9, 10 points. Fixed to be non-latched.
Step relay S . X - - -
Zero return S10 ~ S19, 10 points, used with IST instruction. Fixed to be non-latched.
General purpose | S20 ~ S127, 108 points. Fixed to be non-latched. Total
~ ints. ifi - ing|1,024 points
Steprelay S | Latched S912 ~ S1023, 112 points. Can be modified to be non-latched by setting p
up parameters.
Alarm S128 ~ S911, 784 points. Fixed to be latched.
m SX Series CPU:
Step relay S Initial SO ~ S9, 10 points. Fixed to be non-latched. Total
P Y Zero return S10 ~ S19, 10 points, used with IST instruction. Fixed to be non-latched.|1,024 points
General purpose | S20 ~ S511, 492 points. Fixed to be non-latched.
~ ints. ifi - i Total
Steprelay S | Latched S512 ~ S895, 384 points. Can be modified to be non-latched by setting otal .
up parameters. 1,024 points
Alarm S896 ~ S1023, 128 points. Fixed to be latched.
m EH3/SV2 Series CPU:
Initial S0 ~ S9, 10 points. Can be modified to be latched by setting up
parameters.
S10 ~ S19, 10 points, used with IST instruction. Can be modified to be
Zero return .
latched by setting up parameters.
S20 ~ S499, 480 points. Can be modified to be latched by setting up Total
Steprelay S | General purpose .
parameters. 1,024 points

Latched

S500 ~ S899, 400 points. Can be modified to be non-latched by setting
up parameters.

Alarm

S900 ~ S1023, 124 points. Can be modified to be latched by setting up
parameters.
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2 Functions of Devices in DVP-PLC

Functions of step relays:

The step relay S can easily set up the procedure in the industrial automation, which is the most basic device in the sequential

function chart (SFC) and has to be used with STL, RET instructions.

The device No. of S is SO ~ S1023 (total 1,024 points) and both step relay S and output relay Y have output coils and contact A, B,

and there is no limitation on the times of using the contact. S cannot directly drive the external load. When the step relay is not

used in SFC, it can be used as a normal auxiliary relay. There are four types of step relays:

1. |Initial step relay: SO ~ S9, total 10 points, used for initial steps.

2. Zero return step relay: S10 ~ S19, total 10 points. S10 ~ S19 are planned for zero return when used with API 60 IST
instruction in the program. If they are not used with IST, they will become normal step relays.

3. General purpose step relay: S128 ~ S911, total 784 points (for EC3-8K Series CPU); S20 ~ S511, total 492 points (for SX
Series CPU); S20 ~ S499, total 480 points (for EH3/SV2 Series CPU). Used for general purposes in SFC and their status will
all be cleared when the operation of the PLC encounters power cut.

4. Latched step relay: S20 ~ S127, total 108 points (for ES/EX/EC Series CPU); S912 ~ S1023, total 112 points (for EC3-8K
Series CPU); S512 ~ S895, total 384 points (for SX Series CPU); S500 ~ S899, total 400 points (for EH3/SV2 Series CPU).
Used for latched function in SFC and their status will all be retained when the operation of the PLC encounters power cut.
They will remain at the status before the power cut when the PLC is powered again.

5. Alarm step relay: S896 ~ S1023, total 128 points (for SX Series CPU); S900 ~ S1023, total 124 points (for EH3/SV2 Series
CPU). Used with alarm driving instruction APl 46 ANS as an alarm contact for recording the alarm messages or eliminating

external malfunctions.
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2.6 Numbering and Functions of Timers [T]

No. of timers (in decimal)
m ES/EX/SS Series CPU:

100ms general purpose |TO ~ T63, 64 points Total
Timer T | 10ms general purpose T64 ~ T126, 63 points (M1028 = On:10ms; M1028 = Off:100ms) 128 points
1ms general purpose T127, 1 point P
m EC3-8K Series CPU:
TO ~ T63, 64 points
T64 ~ T126, 63 points (M1028 = Off:100ms)
100ms general purpose |T128~T183, 56 points
T184~T199, 16 points for subroutine
. T250~T255, 6 accumulative points Total
Timer T T64 ~ T126, 63 points (M1028 = On:10ms) 256 points
10ms general purpose T200~T239, 40 points (M1038=0ff: 10ms)
T240~T245, 6 accumulative points
1ms general purpose T127, 1 point . .
T246~T249, 4 accumulative points
m SX Series CPU:
TO ~ T199, 200 points. T192 ~ T199 are the timers for subroutine. Fixed to
100ms general purpose
be non-latched

Time T 100ms accumulative T250 ~ T255, 6 points. Fixed to be latched. Total
10ms general purpose | T200 ~ T239, 40 points. Fixed to be non-latched 256 points
10ms accumulative T240 ~ T245, 6 points. Fixed to be latched.
1ms accumulative T246 ~ T249, 4 points. Fixed to be latched.

®m EH3/SV2 Series CPU:
100ms general purnose TO ~ T199, 200 points. Can be latched by setting up parameters.
9 purp T192 ~ T199 are the timers for subroutine.

Timer T 100ms accumulative T250 ~ T255, 6 points. Fixed to be latched. Total
10ms general purpose | T200 ~ T239, 40 points. Can be latched by setting up parameters. 256 points
10ms accumulative T240 ~ T245, 6 points. Fixed to be latched.
1ms accumulative T246 ~ T249, 4 points. Fixed to be latched.

Functions of timers:

The units of the timer are 1ms, 10ms and 100ms and the counting method is counting up. When the present value in the timer
equals the set value, the output coil will be On. The set value should be a K value in decimal and the data register D can also be a
set value.

The actual set time in the timer = timing unit x set value
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There are three types of timers:

1. General purpose timer:
For ES/EC3-8K/SX Series CPU: The timer executes once when the program reaches END instruction. When TMR instruction
is executed, the output coil will be On when the timing reaches its target.
For EH3/SV2 Series CPU: The timer executes once when the program reaches TMR instruction. When TMR instruction is

executed, the output coil will be On when the timing reaches its target.

X0 = When X0 = On, The PV in timer TO will count up by 100ms.
| TMR 0 K100 When the PV = SV K100, the output coil TO will be On.
TO

10'secs = When X0 = Off or the power is off, the PV in timer TO will
«—>] P ’
T . .
X0 | | | | be cleared as 0, and the output coil TO will be Off.
:sv K100
0 PV ] :

YO I_I

2. Accumulative type timer:

For ES/EC3-8K/SX Series CPU: The timer executes once when the program reaches END instruction. When TMR instruction
is executed, the output coil will be On when the timing reaches its target.

For EH3/SV2 Series CPU: The timer executes once when the program reaches TMR instruction. When TMR instruction is
executed, the output coil will be On when the timing reaches its target.

X0 = When X0 = On, The PV in timer T250 will count up by
—— TMR T250 K100

100ms. When the PV = SV K100, the output coil TO will be

T250

= \When X0 = Off or the power is off, timer T250 will

< . | |‘T‘E| T1+T2=10sec temporarily stop the timing and the PV remain unchanged.

X0 | When X0 is On again, the timing will resume and the PV

'sv K100

will count up and when the PV = SV K100, the output coll
Tas0 Py T
! TO will be On.
YO

3. Subroutine timer:

Timer T192 ~ T199 are used in subroutines or interruption subroutines for EH3/SV2 Series; T184 ~T199 are for EC3-8K..

For EC3-8K Series CPU: The timer executes once when the program reaches END instruction. When END instruction is
executed, the output coil will be On when the timing reaches its target.

For EH3/SV2 Series CPU: The timer executes once when the program reaches TMR or END instruction. When TMR or END
instruction is executed, the output coil will be On when the PV equals SV.

If the general purpose timer is used in a subroutine or interruption subroutine but the subroutine is not being executed, the
timer will not be able to time correctly.

How to designate SV: The actual set time in the timer = timing unit x set value

a) Designating constant K: SV is a constant K

b) Indirectly designating D: SV is data register D
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2.7 Numbering and Functions of Counters [C]

No. of counters (in decimal)

m ES/EX/EC Series CPU:

Counter C

16-bit counting up, for
general purpose

CO0 ~ C111, 112 points. Fixed to be non-latched.

16-bit counting up, for

C112 ~ C127, 16 points. Fixed to be latched.

latched Total
) C235 ~ C238, C241, C242, C244, 7 points. Fixed to be 141 points
) ) 1-phase 1 input
32-bit counting up/down latched.
high-speed counter C 1-phase 2 inputs C246, C247, C249, 3 points. Fixed to be latched.
2-phase 2 inputs C251, C252, C254, 3 points. Fixed to be latched.
® EC3-8K Series CPU:
16-bit counting up, for CO0 ~ C111, 112 points. Fixed to be non-latched.
general purpose C128~C199, 72 points. Fixed to be non-latched.
Counter C b ) p
16-bit counting up, for C112~C127, 16 points. Fixed to be latched.
latched
32-bit counting up/down, C200~C234, 35 points. Fixed to be non-latched. Total
for general purpose )
i i 248 points
. . C235~C238, C241, C242, C244, 7 points. Fixed to be
32-bit counting up/down | 1_phase 1 input
high-speed counter C latched.
1-phase 2 inputs C246, C247, C249, 3 points. Fixed to be latched.
2-phase 2 inputs C251, C252, C254, 3 points. Fixed to be latched.
m SX Series CPU:
16-bit counting up, for . .
CO0 ~ C95, 96 points. Fixed to be non-latched.
general purpose
16-bit counting up, for | C96 ~ C199, 104 points. Can be modified to be non-latched
latched by setting up parameters.
- - Total
Counter C 32-hit counting .
. ) 235 points
up/down, for general C200 ~ C215, 16 points. Fixed to be non-latched.
purpose
32-bit counting C216 ~ C234, 19 points. Can be modified to be non-latched
up/down, for latched by setting up parameters.
1-phase 1 input, for .
C235 ~ C242, C244, 9 points
) ; latched
(SA/SX) 32-bit counting -
. 1-phase 2 inputs, for ) Total 16
up/down high-speed C246, C247, C249, 3 points ]
latched points
counter C -
2-phase 2 inputs, for . »
C251 ~ C254, 4 points Can be modified to be
latched )
- non-latched by setting up
1-phase 1 input, for .
C235 ~ C245, 11 points parameters.
) ) latched
(SC) 32-bit counting -
) 1-phase 2 inputs, for . Total 19
up/down high-speed C246 ~ C250, 4 points .
latched points

counter C

2-phase 2 inputs, for
latched

C251 ~ C255, 4 points

2-22

DVP-PLC Application Manual
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m EH3/SV2 Series CPU:

Counter C

16-bit counting up, for
general purpose

CO0 ~ C99,
setting up parameters.

100 points. Can be modified to be latched by

16-bit counting up, for
latched

C100 ~ C199, 100 points. Can be modified to be non-latched
area by setting up parameters.

32-bit counting
up/down, for general

C200 ~ C219, 20 points. Can be modified to be latched by
setting up parameters.

purpose
32-bit counting C220 ~ C234, 15 points. Can be modified to be non-latched Total
ota
up/down, for latched by setting up parameters. ]
253 points
Software 1-phase 1 )
. C235 ~ C240, 6 points
input
Hardware 1-phase 1 . N
) ) . C241 ~ C244, 4 points Can be modified to be
32-bit counting up/down | input )
. non-latched by setting up

high-speed counter C Hardware 1-phase 2 )
. C246 ~ C249, 4 points parameters.
inputs
Hardware 2-phase 2 )
. C251 ~ C254, 4 points
inputs

® Features of counter:
16 bits counters 32 bits counters
Type General purpose General purpose ‘ High speed
Counting direction Counting up Counting up, counting down
Set value 0~ 32,767 -2,147,483,648 ~ +2,147,483,647
SV designation Constant K or data register D Constant K or data register D (designating 2 values)

Present value

Counting will stop when the SV is
reached.

Counter will continue when the SV is reached.

Output contact

On and being retained when the
counting reaches SV.

On and keeps being On when counting up reaches SV.
Reset to Off when counting down reaches SV.

Reset

PV will be return to 0 when RST

instruction is executed and the contact will be reset to Off.

Contact action

Acts when the scanning is completed.

Acts immediately when the
Acts when the scanning is counting reaches its target,
completed. has nothing to do with the scan

period.

Functions of counters:

When the pulse input signals of the counter go from Off to On and the present value in the counter equals the set value, the output

coil will be On. The set value should be a K value in decimal and the data register D can also be a set value.

16-bit counters CO ~ C199:

1. The setup range of 16-bit counter: KO ~ K32,767. KO is the same as K1. The output contact will be On immediately when the

first counting starts.

2. PVin the general purpose counter will be cleared when the power of the PLC is switched off. If the counter is a latched type,

the counter will retain the PV and contact status before the power is off and resume the counting after the power is on again.

3. If you use MOV instruction, WPLSoft or HPP to send a value bigger than the SV to the present value register of CO, next time

when X1 goes from Off to On, the contact of counter CO will be On and its PV will equal SV.

4. The SV in the counter can be constant K (set up directly) or the values in register D (set up indirectly, excluding special data

registers D1000~ D1999).
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5. If you set up a constant K as the SV, it should be a positive value. Data register D as SV can be positive or negative. When

the PV reaches up to 32,767, the next PV will turn to -32,768.

Example:
LD X0
RST CO X0
— —— RST co
LD X1 X1
CNT CO K5 — —— cNT Co K5
co
LD Co | 0
OUT YO

a) When X0 = On, RST instruction will be

executed, PV in CO will be “0” and the output X0 | | |

contact will be reset to Off.
b) When X1 goes from Off to On, the PV in the |

counter will count up (plus 1).

contact of CO will be On and PV of CO=SV =

|

|

|

¢) When the counting of CO reaches SV K5, the l
|

PVinCO |

K5. The X1 trigger signal comes afterwards 0

will not be accepted by CO and the PV of CO Contacts YO. CO l—li

will stay at K5.

32-bit general purpose addition/subtraction counters C200 ~ C234:

1. The setup range of 32-bit counter: K-2,147,483,648 ~ K2,147,483,647 (not available for ES/EX/SS Series CPU).

2. Addition or subtraction of the counters is designated by On/Off status of special auxiliary relays M1200 ~ M1234. For example,
when M1200 = Off, C200 will be an addition counter; when M1200 = On, C200 will be a subtraction counter.

3. The SV can be constant K or data register D (excluding special data registers D1000 ~ D1999). Data register D as SV can be a
positive or negative value and an SV will occupy two consecutive data registers.

4. PV in the general purpose counter will be cleared when the power of the PLC is switched off. If the counter is a latched type,
the counter will retain the PV and contact status before the power is off and resume the counting after the power is on again.

5. When the PV reaches up to 2,147,483,647, the next PV will turn to -2,147,483,648. When the PV reaches down to
-2,147,483,648, the next PV will turn to 2,147,483,647.

Example:
LD X10
X10
ouT M1200 |
LD X11 X11
RST C200 || RST | C200
LD X12 x|1|2
| | DCNT | C200 K-5
CNT C200 K-5 ©200
LD C200 ]
ouT YO
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a) X10 drives M1200 to determine whether
C200 is an addition or subtraction counter.
b) When X11 goes from Off to On, RST

instruction will be executed and the PV in

C200 will be cleared to “0” and the contact Accumulatively Accumulatively
. X10 increasin i increasin
will be Off. ! Ing Progressively g

! I
: decreasing :
I I

¢) When X12 goes from Off to On, the PV in X11 |—|

the counter will count up (plus 1) or count X12
down (minus 1).

d) When the PV in C200 changes from K-6 to
K-5, the contact of C200 will go from Off to
On. When the PV in C200 changes from
K-5 to K-6, the contact of C200 will go from

|
On to Off. - !
was On. !
e) If you use MOV instruction, WPLSoft or Contacts N : : !
yo,co ,  ~TTTTTTTTT o7 . ﬁ

HPP to send a value bigger than the SV to

the present value register of CO, next time
when X1 goes from Off to On, the contact
of counter CO will be On and its PV will

equal SV.

32-bit high-speed addition/subtraction counters C235 ~ C255:

1. The setup range of 32-bit counter: K-2,147,483,648 ~ K2,147,483,647

2. Addition or subtraction of C235 ~ C244 is designated by On/Off status of special auxiliary relays M1235 ~ M1244. For
example, when M1235 = Off, C235 will be an addition counter; when M1235 = On, C235 will be a subtraction counter.

3. Addition or subtraction of C246 ~ C255 is designated by On/Off status of special auxiliary relays M1246 ~ M1255. For
example, when M1246 = Off, C246 will be an addition counter; when M1246 = On, C246 will be a subtraction counter.

4. The SV can be constant K or data register D (excluding special data registers D1000 ~ D1999). Data register D as SV can be
a positive or negative value and an SV will occupy two consecutive data registers.

5. If using DMOV instruction, WPLSoft or HPP to send a value which is large than the setting to any high-speed counter, next
time when the input point X of the counter goes from Off to On, this contact will remain unchanged and it will perform addition
and subtraction with the present value.

6. When the PV reaches up to 2,147,483,647, the next PV will turn to -2,147,483,648. When the PV reaches down to
-2,147,483,648, the next PV will turn to 2,147,483,647.
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® High-speed counters for ES/EX/EC3-8K Series CPU, total bandwidth: 20kHz

Type 1-phase input 1-phase 2 inputs 2-phase 2 inputs
Input C235 | C236 | C237 | C238 | C241 | C242 | C244 | C246 | C247 | C249 | C251 | C252 | C254
X0 uU/D uU/D u/D U U U A A A
X1 U/D R R D D D B B B
X2 uU/D uU/D R R R R
X3 u/D R S S S
U: Progressively increasing input A: Aphase input S: Input started
D: Progressively decreasing input B: B phase input R: Input cleared

1. Input points X0 and X1 can be planned as counters of higher speed with 1-phase 1 input reaching 20kHz. But the two counting
frequencies added together have to be smaller or equal 20kHz. If the input is a 2-phase 2 input signal, the counting frequency
will be approximately 4kHz. The 1-phase input of high-speed counters X2 and X3 and reach 10kHz.

2. The use of DHSCS instruction together with DHSCR instruction in ES Series CPU cannot exceed 4 times.

® High-speed counters for SX Series CPU, total bandwidth: 40kHz

pe 1-phase input 1-phase 2 inputs 2-phase 2 inputs
Input\(| C235 | C236 | C237 | C238 | C239 | C240 | C241 | C242 | C244 | C246 | C247 | C249 | C251 | C252 | C253 | C254

X0 U/D uU/D U/D U U U A A B A
X1 u/D R R D D D B B A B
X2 uU/D uU/D R R R R
X3 u/D R S S S
X4 uU/D
X5 u/D

U: Progressively increasing input A: A phase input S: Input started

D: Progressively decreasing input B: B phase input R: Input cleared

1. The frequency of input points X0 and X1 of 1-phase input can reach up to 20kHz, X2 ~ X5 can reach 10kHz. The frequency of
C251, C252 and C254 of 2-phase input (X0, X1) can reach up to 4kHz. The maximum frequency of C253 is 4kHz (only
supports 4 times frequency counting).

2. Input point X5 has two functions:

a) When M1260 = Off, C240 will be normal U/D high-speed counter.
b) When M1260 = On and DCNT instruction enables C240, X5 will be the shared reset signal for C235 ~ C239. Counter

C240 will continue to receive the input signals from X5.
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Counting modes:
a) The 2-phase 2 inputs counting mode of the high speed counters in ES/EX/EC/EC3-8K (V5.5 and versions above) and SX
Series CPU is set by special D1022 with normal frequency, double frequency and 4 times frequency modes. The contents

in D1022 will be loaded in the first scan when PLC is switched from STOP to RUN.

Device No. Function

D1022 Setting up the multiplied frequency of the counter
D1022 = K1 Normal frequency mode selected

D1022 =K2 or 0 Double frequency mode selected (default)
D1022 = K4 4 times frequency mode selected

b) Multiplied frequency mode (t! indicates the occurrence of counting)

Counting mode Counting wave pattern

apnase L L L L}

= | 1 ] ! 1 I
< O X ! 1 1
_ E GC:J B-phase ll 1|_‘jl—’_|—:—,_‘+‘_‘:—
o T 1 1 . ! ! !
28 I e A
= .
/ \
Counting up Counting down
0 A-phase 1 : : : Mﬁ
> — | ! 1 ! 1 ! ! ! ! ! I I
g_ o SN . | I |
= 5 2 B-phase Mw
N =) \ ' | I I I I | | |
o 3 S | I I I I : ' ! ! ! ! !
o 1 | ! !
% e/ [} 1 1 : I I ! 1 :
g‘ - I / \ I
N

4
(4 times
frequency)
@
S
0
i3
@

EH3/SV2 Series CPU supports high speed counters. C235~C240 are program-interruption 1-phase high speed counter, and can
be used with a counting frequency of up to 10kHz.

C241 ~ C254 are hardware high speed counter (HHSC). See the table below.

HHSC1 HHSC2 HHSC3 HHSC4
Counter number C241, C246, C251 | C242, C247, C252 | C243, C248, C253 | C244, C249, C254
16,20 EH3
' 200 kHz 200 kHz 20 kHz 20 kHz
SV2 hardware version: A0, Al
32,40,48,64,80 EH3
SV2 hardware version: A2 200 kHz 200 kHz 200 kHz 200 kHz
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You can find the hardware version on the side of the CPU. See the example photo below.

1. Every HHSC can only be designated to one counter by DCNT instruction.

2. Each HHSC contains three kinds of counter mode.

a) 1l-phase 1 input refers to “pulse/direction” mode.

b) 1-phase 2 inputs refers to “clockwise/counterclockwise (CW/CCW)” mode.

c) 2-phase 2 inputs refers to “A-B phase” mode.

Counter type

Program-interruption

high speed counter

Hardware high speed counter

Input

Type

1-phase 1 input

1-phase 1 input

1-phase 2 inputs 2-phase 2 inputs

C235

C236

C237

C238

C239

C240

C241|C242(C243|C244

C246|C247|C248|C249| C251 |C252| C253 |C254

X0

u/D

u/D

X1

u/D

X2

u/D

X3

u/D

X4

u/D

u/D

X5

u/D

X6

X7

X10

u/D

X11

X12

X13

X14

u/D

X15

X16

X17

U: Progressively increasing input

B: Progressively decreasing input

A: A phase input
B: B phase input

3. System structure of the hardware high speed counters:

S: Input started

R: Input cleared

a) HHSCO ~ 3 have reset signals and start signals from external inputs. Settings in M1272, M1274, M1276 and M1278 are

reset signals of HHSCO, HHSC1, HHSC2 and HHSC3. Settings in M1273, M1275, M1277 and M1279 are start signals of

HHSCO, HHSC1, HHSC2 and HHSCS3.

b) If the external control signal inputs of R and S are not in use, you can set M1264/M1266/M1268/M1270 and

M1265/M1267/M1269/M1271 as True and disable the input signals. The corresponding external inputs can be used again

as general input points (see the figure below).
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¢) When special M is used as a high speed counter, the inputs controlled by START and RESET will be affected by the scan
time.
HHSCO | HHSC1 | HHSC2 | HHSC3 D) Presentvalue in counter Counting reaches set value
; T
x0 | x4 | xwo | x14 [Countingpulses y HHSCO L
A i
N HHSC1
HHSCO | HHSC1 | HHSC2 | HHSC3 » Comparator « - —[8setvalues} ~
A1 - - HHSC2 0
Counting pulses DI I D R e (N I I e e
X1 X5 X1 | x15
5 HHSC3 !
L
N
AAA A DHSCS occupies 1 group of set values
HHSCO | HHSC1 | HHSC2 | HHSC3 Output reaches g:gg?;’&ch’g"s:;g:gﬁgs";f:;t"\f:l’uess
: Counting up/down comparative value
D1225 | D1226 | D1227 | D1228 | Select counting modes monitoring flag for outputs
Setvalues 1 ~4 indicate
Mode 1~ 4 (1~ 4times frequency)
High-speed
U/D mode setup flag = o Outputreaches
HHSCO | HHSC1 | HHSC2 | HHSC3 HHSCO | M1246 | M1251 cﬁ]r;;;ﬁ?ltévne comparative value
C241 | C242 | C243 | C244 HHSC1| M1247 | M1252
M1241 | M1242 | M1243 | M1244 DHSCS | sET/RESET
HHSC2 | M1248 | M1253 DHsCR | 1010~ 1060 clear
the presentvalue
HHSCO | HHSC1 | HHSC2 | HHSC3 HHSC3 | M1249 | M1254 DHSCZ
X2 X6 x12 | x16 |- — — ' ! )
Resetsignal R Interruption forbidden flag
M1264 | M1266 | M1268 | M1270 |= — —
1010 | M1289
1020 | M1290
m1272 | m1274 | w1276 [ 1278 = = = 10301 M1291
1040 | M1292
1050 | M1293
HHSCO | HHSC1 | HHSC2 [ HHSC3 1060 | M1292
X3 X7 X13 LT Start signal S
M1265 | M1267 | M1269 | M1271 | — —
m1273 | m1275 | w1277 [ mi279 |- = —

4. Counting modes:
The counting modes of the hardware high-speed counters in EH3/SV2 Series CPU can be set in D1225 ~ D1228.
Counting modes Wave pattern
Set value in
Type Counting up(+1) Counting down(-1)
special D
1
uo _£ L £ 1 L S . S
(Normal
U/ID FLAG I
1-phase frequency)
1 input 2
up _£& V¥_ & % £ v £ 3
(Double
U/ID FLAG |
frequency)
1
u_4£& L_4& 1
(Normal
D L S Y S
1-phase frequency)
2 inputs 2
u_4£ v £ ¥
(Double
D L JE 2 S 2
frequency)
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Counting modes Wave pattern
Set value in
Type Counting up(+1) Counting down(-1)
special D
1
A &1 £ 1 [ ¥ [ ¥
(Normal
B [ I 1 I 1
frequency)
2
A_4& v £ ¥ £ v
(Double
B 1 1 1 1
2-phase frequency)
2 inputs 3
A& v £ ¥ L JNEE T Y 2
(Triple
B £ | ¥ | R K
frequency)
4
A& v £ ¥ L IR Y Y
(4 times
B L 3K 2. Y L S 2 S
frequency)

Special registers for relevant flags and settings of high speed counters:

Flag Function
M1150 DHSZ instruction in multiple set values comparison mode
M1151 The execution of DHSZ multiple set values comparison mode is completed.
M1152 Set DHSZ instruction as frequency control mode
M1153 DHSZ frequency control mode has been executed.

Designating the counting direction of high speed counters C235 ~ C245
M1235 ~ M1244 When M12oo = Off, C2oo will perform a counting up.

When M12oo = On, C2oo will perform a counting down.

Designating the counting direction of high speed counters C246 ~ C255
M1245~ M1255 When M12ao = Off, C2oo will perform a counting up.

When M12oo = On, C2oo will perform a counting down.

M1160 X5 as the reset input signal of all high speed counters

M1261 High-speed comparison flag for DHSCR instruction

M1264 Disable the external control signal input point of HHSCO reset signal point (R)
M1265 Disable the external control signal input point of HHSCO start signal point (S)
M1266 Disable the external control signal input point of HHSC1 reset signal point (R)
M1267 Disable the external control signal input point of HHSC1 start signal point (S)
M1268 Disable the external control signal input point of HHSC2 reset signal point (R)
M1269 Disable the external control signal input point of HHSC2 start signal point (S)
M1270 Disable the external control signal input point of HHSC3 reset signal point (R)
M1271 Disable the external control signal input point of HHSC3 start signal point (S)
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Flag Function
M1272 Internal control signal input point of HHSCO reset signal point (R)
M1273 Internal control signal input point of HHSCO start signal point (S)
M1274 Internal control signal input point of HHSC1 reset signal point (R)
M1275 Internal control signal input point of HHSC1 start signal point (S)
M1276 Internal control signal input point of HHSC2 reset signal point (R)
M1277 Internal control signal input point of HHSC2 start signal point (S)
M1278 Internal control signal input point of HHSC3 reset signal point (R)
M1279 Internal control signal input point of HHSC3 start signal point (S)
M1289 High speed counter 1010 interruption forbidden
M1290 High speed counter 1020 interruption forbidden
M1291 High speed counter 1030 interruption forbidden
M1292 High speed counter 1040 interruption forbidden
M1293 High speed counter 1050 interruption forbidden
M1294 High speed counter 1060 interruption forbidden
M1312 C235 Start input point control (not supported by EH3/SV2)
M1313 C236 Start input point control (not supported by EH3/SV2)
M1314 C237 Start input point control (not supported by EH3/SV2)
M1315 C238 Start input point control (not supported by EH3/SV2)
M1316 C239 Start input point control (not supported by EH3/SV2)
M1317 C240 Start input point control (not supported by EH3/SV2)
M1320 C235 Reset input point control (not supported by EH3/SV2)
M1321 C236 Reset input point control (not supported by EH3/SV2)
M1322 C237 Reset input point control (not supported by EH3/SV2)
M1323 C238 Reset input point control (not supported by EH3/SV2)
M1324 C239 Reset input point control (not supported by EH3/SV2)
M1325 C240 Reset input point control (not supported by EH3/SV2)
M1328 Enable Start/Reset of C235 (not supported by EH3/SV2)
M1329 Enable Start/Reset of C236 (not supported by EH3/SV2)
M1330 Enable Start/Reset of C237 (not supported by EH3/SV2)
M1331 Enable Start/Reset of C238 (not supported by EH3/SV?2)
M1332 Enable Start/Reset of C239 (not supported by EH3/SV2)
M1333 Enable Start/Reset of C240 (not supported by EH3/SV2)
D1022 Multiplied frequency of A-B phase counters for ES/EX/SS and SX Series CPU
D1150 Table counting register for DHSZ multiple set values comparison mode
D1151 Register for DHSZ instruction frequency control mode (counting by table)
D1152 (low word) | In frequency control mode, DHSZ reads the upper and lower limits in the table
D1153 (high word) | counting register D1153 and D1152.
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Flag Function
Switching between rising/falling edge counting modes of X10 (for SC_V1.4 Series
D168 CPU only)
Switching between rising/falling edge counting modes of X11 (for SC_V1.4 Series
b7 CPU only)
D1225 The counting mode of the 15t group counters (C241, C246, C251)
D1226 The counting mode of the 2" group counters (C242, C247, C252)
D1227 The counting mode of the 3" group counters (C243, C248, C253)
D1228 The counting mode of the 4" group counters (C244, C249, C254)

Counting modes of HHSCO ~ HHSC3 in EH2/SV/EH3/SV2 Series CPU (default = 2)
1: Normal frequency counting mode
D1225 ~ D1228 2: Double frequency counting mode

3: Triple frequency counting mode

4: 4 times frequency counting mode

1-phase 1 input high-speed counter

Example:

LD X10
RST C241 X10

— —— RST c241
LD X11 11
OUT  MI1241 —]

X12

LD X12

— —— DCNT | c241 K5
DCNT  C241 K5 c241
LD c241 —
ouT YO

1. X11 drives M1241 to determine whether C241 is an addition or subtraction counter.

2. When X10 is On, RST instruction will be executed and the PV in C241 will be cleared to “0” and the contact will be Off.

3. InC241, when X12 is On and C241 receives the signals from X0, the PV in the counter will count up (plus 1) or count down
(minus 1).

4. When the counting of C241 reaches SV K5, the contact of C241 will be On. If there are still input signals from X0, the counting
will continue.

5. C241in ES/EX/EC/EC3-8K and SX Series CPU has external input signals to reset X1.

6. C241in EH3/SV2 Series CPU has external input signals to reset X2 and start X3.

7. The external input contact of reset signal of C241 (HHSCO) in EH3/SV2 Series CPU is disabled by M1264. The external input
contact of start signal is disabled by M1265.

8. The internal input contact of reset signal of C241 (HHSCO) in EH3/SV2 Series CPU is disabled by M1272. The internal input
contact of start signal is disabled by M1273.

9. The counting modes (normal frequency or double frequency) of C246 (HHSCO) in EH3/SV2 Series CPU can be set up by

D1225. The default setting is double frequency mode.
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Counting down

Contact X11, M1241 Counting up |—
|
X10 | |
1
T
X12 ,
|
. | ! 1 1
PV in C241 I | ! i
1 | | 7| |
! | , 6 6 |
: I . 5 5
G 4 | | 4
31 3 .
| 2 I 0
1 1
0 1
|
|
|

Contact YO, C241

1-phase 2 inputs high-speed counter

Example:
LD X10
X10
RST €246 — —— RsT | c246
LD X11 X11
I— DCNT C246 K5
DCNT  C246 K5 —
C246
LD C246 L
ouT YO
1. When X10 is On, RST instruction will be executed.
X10 |_|
The PV in C246 will be cleared to “0” and the \
X11
output contact will be reset to be Off. I

X0 1
2. In C246, when X11 is On and C246 receives the Counting up ! | | | | | | | |
X1

signals from X0, the PV in the counter will countup  Counting down

|

(plus 1) or count down (minus 1). :
PVin 1
I

I

I

3. When the counting of C246 reaches SV K5, the C246
contact of C246 will be On. If there are still input 3 i .
signals from X0, the counting will continue. : :
4. C246 in EH3/SV2 Series CPU has external input | :
signals to reset X2 and start X3. Contact YD, C246 : |
] [ -

5. The counting modes (normal frequency or double frequency) of C246 (HHSCO) in EH3/SV2 Series CPU can be set up by
D1225. The default setting is double frequency mode.

6. The external input contact of reset signal of C246 (HHSCO) in EH3/SV2 Series CPU is disabled by M1264. The external
input contact of start signal is disabled by M1265.

7. The internal input contact of reset signal of C246 (HHSCO) in EH3/SV2 Series CPU is disabled by M1272. The internal

input contact of start signal is disabled by M1273.
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2-phase AB input high-speed counter

Example:

LD X10

X10
RST C251 — —— RsT | c251
LD X11 X11

— pcNT | c2s1 K5

DCNT  C251K5 —

c251
LD c251 -

ouT YO

When X10 is On, RST instruction will be executed. The PV in C251 will be cleared to “0” and the output contact will be reset
to be Off.

In C251, when X11 is On and C251 receives the A-phase signals from X0 and B-phase signals from X1, the PV in the
counter will count up (plus 1) or count down (minus 1). You can select different counting modes if you use EH3/SV2 Series
CPU.

When the counting of C251 reaches SV K5, the contact of C251 will be On. If there are still input signals coming in, the
counting will continue.

The counting modes (normal frequency, double frequency or 4 times frequency) of C251 (HHSCO) in ES/EC3-8K Series
CPU can be set up by D1022. The default setting is double frequency mode.

C251 in EH3/SV2 Series CPU has external input signals to reset X2 and start X3.

The counting modes (normal frequency, double frequency, triple frequency or 4 times frequency) of C251 (HHSCO) in
EH3/SV2 Series CPU can be set up by D1225. The default setting is double frequency mode.

The external input contact of reset signal of C246 (HHSCO) in EH3/SV2 Series CPU is disabled by M1264. The external
input contact of start signal is disabled by M1265.

The internal input contact of reset signal of C246 (HHSCO) in EH3/SV2 Series CPU is disabled by M1272. The internal input
contact of start signal is disabled by M1273.

ES/EX/EC3-8K and SX Series CPU (double frequency)

2-34

X10 |_|

X11

A-phase xo: |

]

|

1 1

_ I
B-phase X1 | T
|

I

1

|

1

|

I
PVin C2511

I
3 y

_—_— = =y - =

Counting down

Counting up

Contact YO, C251!
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EH3/SV2 Series CPU (double frequency)

X10 |_|

X11

|
B-phase X1 :
|
PV in C251 :

[
2 r

A-phase X0! T
|
|
1
|
|
|
|
|
|

Contact YO, C251 !
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2.8 Numbering and Functions of Registers [D], [E], [F]

2.8.1 Dataregister [D]

A data register is for storing a 16-bit datum of values between -32,768 to +32,767. The highest bit is “+” or “-" sign. Two 16-bit

registers can be combined into a 32-bit register (D + 1; D of smaller No. is for lower 16 bits). The highest b it is “+” or “-” sign and it
can store a 32-bit datum of values between -2,147,483,648 to +2,147,483,647.
® ES/EX/EC Series CPU:
General purpose DO ~ D407, 408 points
. Latched D408 ~ D599, 192 points. Fixed to be latched. Total
Data register D i ) .
Special purpose D1000 ~ D1311, 312 points. Some are latched. 912 points
Index register E, F E, F, 2 points
® EC3-8K Series CPU:
DO ~ D407, 408 points
General purpose D600 ~ D999, 400 points
D3920 ~ D4999, 1080 points Total
Data register D Latched D408 ~ D599, 192 points. Fixed to be latched. 5000
atche
D2000 ~ D3919, 1920 points. Fixed to be latched. points
Special purpose D1000 ~ D1999, 1000 points. Some are latched.
Index register E, F EO ~ E7, FO ~ F7, 16 points
m SX Series CPU:
General purpose D0 ~ D199, 200 points. Fixed to be non-latched. Total
Latched D200 ~ D999, D2000 ~ D4999, 3,800 points. 5,000
atche .
Can be modified to be non-latched by setting up parameter. points
i ~ i SXv.3.0
Data register D Special purpose D1000 ~ D1999, 1000 points. Some are latched. (
D5000~D9999, 5000 points (Only supported by SX v.3.0 and above) and
General purpose . bove:
Fixed to be non-latched. above:
_ ) 10,000
Index register E, F EO ~ E3, FO ~ F3, 8 points points)
. . . . 1,600
File register KO ~ K1,599, CPU 1,600 points. Fixed to be latched. int
points
® EH3/SV2 Series CPU:
D0 ~ D199, 200 points. Can be modified to be latched by setting up
General purpose
parameters.
D200 ~ D999, 800 points.
D200 ~ D9799, 7800 points
Latched . Total
5 i 5 D10000 ~ D11999, 2,000 points. 0.000
ata register
g Can be modified to be non-latched by setting up parameters. 1 .
oints
Special purpose D1000 ~ D1999, 1,000 pints. Some are latched. P
For right-side modues D9900~D9999, 100 points
For left-side modules D9800~D9899, 100 points
Index register E, F EO ~ E7, FO ~ F7, 16 points.
. . ) ) 10,000
File register KO ~ K9,999, CPU 10,000 points. Fixed to be latched. points
i
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There are five types of registers:

1. General purpose register: When PLC goes from RUN to STOP or the power of the PLC is switched off, the data in the
register will be cleared to “0”. When M1033 = On and PLC goes from RUN to STOP, the data will not be cleared, but will still be
cleared to “0” when the power is off.

2. Latched register: When the power of PLC is switched off, the data in the register will not be cleared but will retain at the value
before the power is off. You can use RST or ZRST instruction to clear the data in the latched register.

3. Special purpose register: Every register of this kind has its special definition and purpose, mainly for storing the system
status, error messages and monitored status. See 2.10 and 2.11 for more details.

4. Index register E, F: The index register is a 16-bit register. There are 2 points of E, F in ES/EX/EC Series CPU; 8 points (EO ~
E3, FO ~ F3) in SX Series CPU; 16 points (EO ~ E7, FO ~ F7) in EC3-8K/EH3/SV2 Series CPU. If the index register is to be
used as a 32-bit register, please designate E. When E is already designated in a 32-bit instruction, using also F will not be
allowed.

5. File register: There are 1,600 file registers (KO ~ K1,599) in SX Series CPU and 10,000 file registers (KO ~ K9,999) in
EH3/SV2 Series CPU. The file register does not have an exact device No.; therefore the read/write function of file registers

has to be executed by instruction APl 148 MEMR, API 149 MEMW or through WPLSoft.

2.8.2 Index Register [E], [F]

Index registers E, F are 16-bit data registers and can be written and read.

16 bits 16 bits If you need to use a 32-bit register, you have to designate E. In this case, F will
FO EO be covered by E and cannot be used anymore; otherwise, the content in E
32 bits (32-bit) will be incorrect. We suggest you use DMOVP KO E instruction, the
— — ~~ content in E (including F) will be cleared to “0” when the power of PLC is
FO EO switched on.
Higher 16 bits Lower 16 bits The combination of E, F when you use a 32-bit index register:
(FO, EO), (F1, E1), (F2, E2), ...(F7, E7)
X0 When X0 =0n, E0O =8, FO =14, D5E0=D (5 + 8) = D13, D10F0 =D (10 + 14)
_| MoV K8 EO = D24. At this moment, the content in D13 will be moved to D24.
MOV K14 FO

MOV D5EO D10FO

The index register is the same as normal operands, can be used for moving or comparison on word devices (KnX, KnY, KnM, KnS,
T, C, D) and bit devices (X, Y, M, S). ES/EC/EC3-8K Series CPU does not support constant (K, H) index register, but
EH2/SV/IEH3/SV2 Series CPU supports constant (K, H) index register.

ES/EX/EC Series CPU has 2 points of index registers EO, FO

SX Series CPU has 8 points of index registers E0O ~ E3, FO ~ F3

EC3-8K/EH3/SV2 Series CPU has 16 points of index registers EO ~ E7, FO ~ F7

= Some instructions do not support index registers. For how to use index register E, F to modify the operands, see Chapter 5.3 for

more details.
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= \WWhen you use the instruction mode in WPLSoft to generate constant (K, H) index register function, please use symbol “@". For

example, “MOV K10@EO DOF0”

= \When you use index register E, F to modify the operands, the modification range CANNOT exceed the range of special purpose

registers D1000 ~ D1999 and special auxiliary registers M1000 ~ M1999 in case errors may occur.

2.8.3 Functions and Features of File Registers

When the power of PLC is switched on, SX and EH3/SV2 Series CPU will check the following devices:

1. M1101 (whether the file register is enabled)

2. D1101 (No. of file registers in SX Series CPU: KO ~ K1,599; No. of file registers in EH3/SV2 Series CPU: KO ~ K9,999)

3. D1102 (Number of file registers to be read in SX Series CPU: KO ~ K1,600; number of file registers to be read in EH3/SV2
Series CPU: KO ~ K8,000)

4. D1103 (devices for storing the data read from file registers; the No. of designated data register D starts from K2,000 ~ K9,999;
determining whether to automatically send the content in the file register to the designated data register.)

Note:

1. When D1101 of SX Series CPU is bigger than 1,600, D1101 of EH3/SV2 Series CPU is bigger than 8,000 and D1103 is
smaller than 2,000 or bigger than 9,999, the data read from file registers will not be sent to data register D.

2. When the program starts to send the data read from the file register to data register D and the address of the file register or the
data register D exceed their ranges, PLC will stop the reading.

3. There are 1,600 file registers in SX Series CPU and 10,000 in EH3/SV2 Series CPU. The file register does not have an exact
device No.; therefore the read/write function of file registers has to be executed by instruction APl 148 MEMR, API 149
MEMW or through peripheral devices HPP and WPLSoft.

4. If you tend to read a file register with an address that is not within the range, the read value will be “0".
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2.9 Pointer [N], Pointer [P], Interruption Pointer [I]

m ES/EX/EC Series CPU:

N | For master control loop

NO ~ N7, 8 points

Control point of master
control loop

P |For CJ, CALL instructions

PO ~ P63, 64 points

Position pointer of CJ,
CALL

Pointer External interruption

1001, 1101, 1201, 1301, 4 points

| |interruption Timed interruption

1600, 1 point (no=10 ~ 99, time base = 1ms)
(for V5.7)

Communication
interrupt

1150, 1 point

Position pointer of
interruption subroutine

m EC3-8K Series CPU:

N | For master control loop

NO ~ N7, 8 points

Control point of master
control loop

P | For CJ, CALL instructions

PO ~ P255, 256 points

Position pointer of CJ,
CALL

Pointer External interruption

1001, 1101, 1201, 1301, 1401, 1501, 11601, 1701, 8
points

| |Interruption | Timed interruption

1600, 1700, 2 points (0o=2~99, time base=1ms);
1800, 1 point (oo=10~99, time base = 0.1ms)

Communication
interrupt

1150, 1 point

Position pointer of
interruption subroutine

m SX Series CPU:

N | Master control loop

NO ~ N7, 8 points

Control point of master
control loop

P |For CJ, CALL instructions

PO ~ P255, 256 points

Position pointer of CJ,
CALL

External interruption

1001, 1101, 1201, 1301, 1401, 1501, 6 points

Pointer Timer interruption

600, 1700, 2 points (oo =1 ~ 99, time base =
1ms)

I |Interruption |High-speed counter

interruption

1010, 1020, 1030, 1040, 1050, 1060, 6 points

Communication
interruption

1150, 1 point

Position pointer of
interruption subroutine

Note: Among the 6 pairs of interruption No. (1001, 1010), (1101, 1020), (1201, 1030), (1301, 1040), (1401, 1050), (1501, 1060), only 1 No.

in the pair is allowed to be used in the program. If you use both No. in the pair and write them into the program, there may be

syntax errors occurring.

® EH3/SV2 Series CPU:

N | Master control loop

NO ~ N7, 8 points

Control point of master
control loop

P | For CJ, CALL instructions

PO ~ P255, 256 points

Position pointer of CJ,
CALL

External interruption

Pointer

100[_J(X0), I70[_J(X1), 120[_|(X2), 130[_I(X3),
140[](X4), 150 J(X5), 160 _J(X6), 170 1(X7),
190[](X10), 191[ J(X11), 192[](X12),
193[](X13), 194[ )(X14), 195 |(X15),
196[](X16), 197[](X17), 16 points (=1,

rising-edge trigger Jr, [ =0, falling-edge

I Interruption

trigger —L)
1600, 1700, 2 points (oo = 02 ~ 99, time base =
Timed interruption 1ms)

1800, 1 point (oo = 05 ~ 99, time base = 0.1ms)

High-speed counter
interruption

1010, 1020, 1030, 1040, 1050, 1060, 6 points

Pulse interruption

1110, 1120, 1130, 1140, 4 points

Communication
interruption

1150, 1160, 1170, 3 points

Position pointer of
interruption subroutine

Note 1: Input point X as a high-speed counter cannot be used as an external interruption signal. For example, if C251 occupies X0,
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X1, X2 and X3, the external input interruption No. 1000(X0), 110o(X1), 1200(X2), and 1300(X3) cannot be used.

Note 2: If an interrupt subroutine is executed, the next interrupt subroutine will not be executed until the execution of the interrupt
is complete.

Note 3: The time it takes for an interrupt subroutine in a PLC to be executed affects the efficiency of the PLC. It is suggested that
the size of an interrupt subroutine not be large.

Pointer N: Used with MC and MCR instructions. MC is the master control start instruction. When MC instruction is
executer, the instructions between MC and MCR will still be executed normally. See Chapter 3 explanations on MC
and MCR instructions for more details.

Pointer P: Used with AP1 00 CJ, API 01 CALL and API 02 SRET. See Chapter 6 explanations on CJ, CALL and SRET

instructions for more details.

CJ Conditional Jump:

= When X0 = On, the program will jump from
P**
X0 i
address 0 to N (designated label P1) and keep
— — cJ P1

o

on the execution. The addresses in the middle

] ( ) will be ignored.
X2 = When X0 = Off, the program will execute from
P1 N— )—® address 0 and keep on executing. At this time,

CJ instruction will not be executed.

CALL Call Subroutine, SRET Subroutine Return:

xo prk* = \WWhen X0 = On, CALL instruction will be
A -
20 — —=—— cALL P2 | call subroutine P** executed and the program will jump to P2 and
X1 executed the designated subroutine. When
24 — F—— : )
- SRET instruction is executed, the program will
< .
FEND return to address 24 and keep on the execution.

H—— G
" uyl o } Subroutine P2
R

SRET | Subroutine return

END
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Interruption Pointer I: Used with API 04 EI, API 05 DI, API 03 IRET. See Chapter 6 for more details. There are 6
types of interruption pointer. To insert an interruption, you have to combine the action with El (enable interruption), DI
(disable interruption), IRET (interruption return) instructions.

When you use El instruction to activate an interruption, PLC checks if there is any interrupt occurs automatically after
each instruction is executed. If the interrupt is inserted in the middle of the instrucitons in the program, PLC stops
executing the current instruction in the main program and starts executing the interrupt. If the interrupt is not inserted
in the middle of the instructions, PLC executes the instructions in the program by order. Thus, the longest time for the
interrupt to occur is one instruction executing time.

Check interrupt Check interrupt

El One instruction One instruction One instruction Oneinstruction \
executing time executing time executing time executing time

Interrupt occurred IRET

Interrupt
sub-routine

1. External interruption: Due to the special hardware design inside the CPU, the input signals coming in at input

terminals X0 ~ X5 (EH3/SV2: X0~X17) when rising-edge or falling-edge triggers will not be affected by the scan
cycle. The currently executed program will be interrupted immediately and the execution will jump to the
designated interruption subroutine pointer 1000(X0), 110o(X1), 120a(X2), 130a(X3), 1400(X4), 150a(X5). Till the
execution reaches IRET instruction, the program will return to the original position and keep on its execution.

In SX Series CPU, X0 (pulse input point) works with X4 (external interruption point), corresponding to C235, C251
and C253 work with 1401, which will be able to interrupt and intercept the present value in the high-speed counter.
D1181 is the device to store the 32-bit value. X1 (pulse input point) works with X5 (external interruption point),
corresponding to C236 works with 1501, which will be able to interrupt and intercept the present value in the
high-speed counter. D1198 and D1199 are the devices to store the 32-bit value.

2. Timed interruption: PLC automatically interrupts the currently executed program every a fixed period of time and

jumps to the execution of a designated interruption subroutine.

3. Interruption when the counting reaches the target: The high-speed counter comparison instruction API 53

DHSCS can designates that when the comparison reaches the target, the currently executed program will be
interrupted and jump to the designated interruption subroutine executing the interruption pointers 1010, 1020, 1030,
1040, 1050 and 1060.

4. Pulse interruption: The pulse output instruction APl 57 PLSY can be set up that the interruption signal is sent out

synchronously when the first pulse is sent out by enabling flags M1342 and M1343. The corresponding
interruptions are 1130 and 1140. You can also set up that the interruption signal is sent out after the last pulse is
sent out by enabling flags M1340 and M1341. The corresponding interruptions are 1110 and 1120.

5. Communication interruption:

1150: After COM2 receives a specific character by means of the communication instruction RS, 1150 will be

enabled. The specific character is set in the low byte in D1168. If a PLC is connected to a communication device,
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and the length of the data that the PLC receives is not the same, this function can be used.

1160: After COM2 receives a certain number of data by means of the communication instruction RS, 1160 will be
enabled. The number of data can be set in the low byte in D1169. If D1169 = 0, 1160 will not be triggered.

1170: After the slave station COM2 finishes receiving data, 1170 will be enabled. Normally when the
communication terminal of the PLC is in Slave mode, PLC will not immediately process the communication data
entered but process it after the END is executed. Therefore, when the scan time is very long and you need the
communication data to be processed immediately, you can use interruption 1170 for this matter.

1151, 1161, 1153, and 1163 are only applicable to EH3/EH3-L/SV2 version 2.00 and above.

1151: After COML receives a specific character by means of the communication instruction RS, 1151 will be
enabled. The specific character is set in the low byte in D1397. If a PLC is connected to a communication device,
and the length of the data that the PLC receives is not the same, this function can be used. If D1397 = 0, 1151 will
not be triggered.

1161: After COML receives a certain number of data by means of the communication instruction RS, 1161 will be
enabled. The number of data can be set in the low byte in D1398. If D1398 = 0, 1161 will not be triggered.

1153: After COMS receives a specific character by means of the communication instruction RS, 1153 will be
enabled. The specific character is set in the low byte in D1242. If a PLC is connected to a communication device,
and the length of the data that the PLC receives is not the same, this function can be used. If D1242 = 0, 1153 will
not be triggered.

1163: After COMS receives a certain number of data by means of the communication instruction RS, 1163 will be
enabled. The number of data can be set in the low byte in D1243. If D1243 = 0, 1163 will not be triggered.

In the program in a EH3/SV2 series PLC, three communication interrupts at most can be enabled. Please see the

table below for more information. (SV2 series PLCs do not support COM3.)

Communication interrupt number 1 2 3
COM1 communication interrupt 1161 1151

COM2 communication interrupt 1150 1160 1170
COM3 communication interrupt 1163 1153

Example: If the COM1 communication interrupt 1161 has been selected, the communication interrupts 1150 and
1163 can not be used. Although there is no such warning during the writing of a program, a warning message will

appear after the program is downloaded to a PLC.
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2.10 Special Auxiliary Relays and Special Data Registers

The types and functions of special auxiliary relays (special M) and special data registers (special D) are listed in the
table below. Please be noted that some devices of the same No. may bear different meanings in different Series
CPUs. Special M and special D marked with “*” will be further illustrated in the 2.11. Columns marked with “R” refers
to “read only”, “R/W" refers to “read and write”, “-* refers to the status remains unchanged and “#” refers to the system
will set it up according to the status of the PLC.

. ES Off |[STOP| RUN
Sp(:/lmal Function EX | SX E;f E\F/KZ)’ 4 g U | Attribute |Latched| Default
EC On | RUN |STOP
M1000* | Monitoring normally open contact (A) o |o| o o |Off| On Off R NO Off
M1001* | Monitoring normally closed contact (B) o |o| oo o [On| Off | On R NO On
Enable single positive pulse at the moment
*
M1002 when RUN is activated (Normally OFF) 1 ° |©Off| On orf R NO orf
Enable single negative pulse at the moment
*
M1003 when RUN is activated (Normally ON) °l17]° ° |On) off | On R NO on
M1004* | On when syntax errors occur o | o] o o | Off | Off - R NO off
M1005* Password of data backup memory card and x | x| x| o |of i i R NO off
password of CPU do not match
M1006* !Z)_a.ta _backup memory card has not been x | x| x| o |of ) ) R NO off
initialized
M1007* Data do not exist in the program area of data x | x| x| o |of ) ) R NO off
backup memory card
M1008* | Scanning watchdog timer (WDT) On o | o] o o | Off | Off - R NO off
M1009 Insufficient 24V DC supply, LV signal has been o lol o o | off ) ) R NO off
occurred.
ES/EC/EC3-8K: PLSY YO mode selection,
continuous output when On
M1010 EH3/SV2: Pulse output when reaching END R o | off RIW NO off
instruction
M1011* | 10ms clock pulse, 5ms On/5ms Off o o o o | Off - - R NO Off
M1012* | 100ms clock pulse, 50ms On / 50ms Off o o o o | Off - - R NO Off
M1013* | 1s clock pulse, 0.5s On / 0.5s Off o o o o | Off - - R NO Off
M1014* | 1min clock pulse, 30s On / 30s Off o | o] o o | Off - - R NO Off
M1015* | Enabling high-speed counter X | o] X | o |Off - - R/W NO off
M1016* | Displaying real time clock in A.D. X | o] X | o |Off - - R/W NO Off
M1017* | £30 seconds correction on real time clock X |o| X | o |Off| - - R/W NO Off
M1018 | Flag for radian/degree, On: for degree X | o] o o | Off - - R/W NO Off
The error LED keeps blinking or not, when the
supplied 24V power is from NOT stable to
stable.
M1019 | ON: The error LED stops blinking once the X | X | X |vz0e| OFf - - R/W NO off
power is stable again.
OFF: The error LED keeps blinking even when
the power is stable again.
M1020 | Zero flag o | o] o | o |Off - - R NO Off
M1021 | Borrow flag o | o] o o | Off - - R NO Off
M1022 | Carry flag o | o| o | o |Off - - R NO Off
M1023 PLSY Y1 mode selection, continuous output o lol ol x|of i i RIW NO off
when On
M1024 | Requesting COM1 monitoring o | o] o o | Off - - R NO off
M1025* | There is incorrect request for communication. o Off - - R NO off
M1026 | Enabling RAMP module X | ol o o | Off - - R/W NO Off
M1027 | Number of PR outputs X | o] X | o |Off - - R/W NO off
10ms time switching flag.
X | X | X - -
M1028 | Hft. time base of T64 ~ T126 = 100ms ° off RIW | No | of
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. ES Off |STOP| RUN
Sp(;/lual Function EX | SX Eé:KS E\H/Z’ 4 4 4 | Attribute |Latched| Default
EC On | RUN |STOP
On: time base of T64 ~ T126 = 10ms
ES/EC/EC3-8K: YO pulse output of PLSY, PLSR
instructions is completed, or other relevant
instructions complete their executions.
M1029* Off - - R NO Off
EH3/SV2: the 15t group pulse output CHO (YO, R I °
Y1) is completed, or other relevant instructions
complete their executions.
ES/EC/EC3-8K: Y1 pulse output of PLSY, PLSR
instructions is completed, or other relevant
instructions complete their executions.
M1030* ff - - R N ff
030 EH3/SV2: the 2" group pulse output CH1 (Y2, °clefe|e|© © ©
Y3) is completed, or other relevant instructions
complete their executions.
M1031* | Clear all non-latched areas o | o] o o | Off - - R/W NO Off
M1032* | Clear all latched areas o | o] o o | Off - - R/W NO Off
M1033* | Memory latched when STOP o | o] o o | Off - - R/W NO Off
M1034* | Disabling all Y outputs o | o] o o | Off - - R/W NO Off
Enabling input point X as the RUN/STOP switch,
corresponding to D1035
M1035* . . X - - - R YE ff
035 (SX designates X3 only; EC3-8K designates X7 o1 ° ° w S ©
only)
EH3/SV2: the 3" group pulse output CH2 (Y4,
M1036* . . . X | X | X ff - - R N ff
036 Y5) is completed. (Not available in EH) ° |9 © ©
EH3/SV2: the 4™ group pulse output CH3 (Y86,
M1037 . ) . X | X | X ff - - R N ff
03 Y7) is completed. (Not available in EH) ° |9 © ©
Off: The time base of TO~T99 is 100ms.
M1 X | X | X ff - - R N ff
038 On: The time base of TO~T99 is 1ms. ° |9 w © ©
M1039* | Fixing time scan mode o | o] o o | Off - - R/W NO Off
M1040 | Disabling step o|o| o | o |Off - - RIW NO Off
M1041 | Starting step o|o| o | o |Off - Off R/W NO Off
M1042 | Enabling pulses o|o| o | o |Off - - R/W NO Off
M1043 | Zero return completed o | o] o o | Off - Off R/W NO Off
M1044 | Zero point condition o | o] o o | Off - Off R/W NO Off
M1045 | Disabling all output reset o | o] o o | Off - - R/W NO Off
M1046 | Setting STL status as On o | o] o o | Off - - R NO Off
M1047 | Enabling STL monitoring X | o| X | o |Off - - R/W NO Off
M1048 | Alarm status X |o| X | o |Offf - - R NO Off
M1049 | Setting up alarm monitoring X | o| X | o |Off - - RIW NO Off
M1050 | Inhibiting 1001 o | o| o | X |Off - - R/W NO Off
M1051 | Inhibiting 1101 o | o | o | X |Off - - R/IW NO Off
M1052 | Inhibiting 1201 o | o| o | X |Off - - R/W NO Off
M1053 | Inhibiting 1301 o | o| o | X |Off - - R/W NO Off
M1054 | Inhibiting 1401 X | o| o | X |Off - - R/W NO Off
M1055 | Inhibiting 1501 X | o| o | X |Off - - R/W NO Off
Inhibiting 1600 o | o | o | X |Off - - R/W NO Off
M1056 i i i
Enabling X1 interrupt to get the counting value of x |x| x| o lofl of | of RIW NO off
C241
Inhibiting 1700 X | o| o | X |Off - - R/W NO Off
M1057 i i i
Enabling X2 interrupt to get the counting value of x| x| x| o |offl of | ox RIW NO off
C241
M1058 | COM3 monitoring request X | X | X | o |Off - - R/W NO Off
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. ES Off |[STOP| RUN
Sp;lmal Function EX | SX E;:KQ’ ECS v 4 0 | Attribute |Latched| Default
EC On | RUN |STOP
Inhibiting 1010 ~ 1060 X | o| X | X | Off - - R/W NO Off
M1059 i i i
Enabling X3 interrupt to get the counting value of x | x| x| o |offl of | of RIW NO off
C241
M1060 System error message 1: The peripheral circuit o lol ol x|of ) ) R NO off

of the CPU breaks down.

System error message 2: The CPU flag register

X X - -
breaks down. ° ° Off R NO Off

M1061
System error message 2: An error occurs when

X | X | X - R
the data in the latched area is read. ° Off R NO off

M1062 System error message 3: The CPU BIOS ROM olol o % | off ) ) R NO off
breaks down.

System error message 4: The RAM in the CPU

M1063 o | o] o X | Off - - R NO Off
breaks down.

M1064 | Incorrect use of operands o | o] o o | Off | Off - R NO Off

M1065 | Syntax error o | o] o o | Off | Off - R NO Off

M1066 | Loop error o | o] o o | Off | Off - R NO Off

M1067* | Calculation error o | o] o o | Off | Off - R NO Off

M1068* | Calculation error locked (D1068) o | o] o o | Off - - R NO off

ES/EC3-8K/SX: Y1 time base switching for
PWM instruction (On: 100us; Off: 1ms)
M1070 | EH3/SV2: YO time base switching for PWM o | o] o o | Off - - R/W NO Off
instruction (On: 100us; Off: 1ms), when On,
D1371 will decide the time base)

EC3-8K: Y3 time base switching for PWM
instruction (On: 100us; Off: 1ms)

M1071 | EH3/SV2: Y2 time base switching for PWM X | X | o o | Off - - R/W NO Off
instruction, Off: 1ms, when On, D1372 will
decide the time base

M1072 | Executing PLC RUN instruction o | o] o o | Off | On Off R/W NO Off
M1074 | SRAM access error X | X | o o | Off - - R NO Off
M1075 Error occurring when writing FLASH card or x | x| o o | off i i R NO off
Flash ROM
M1076* | Real time clock malfunction X | o | X o | Off - - R NO Off
M1077 | Battery in low voltage, malfunction or no battery | X | o | X | o | Off - - R NO Off
M1078 meedl.ately stopping YO pulse output for PLSY o lol ol x|of ) ) RIW NO off
instruction
M1079 meedl.ately stopping Y1 pulse output for PLSY o lol ol x|of ) ) RIW NO off
instruction
M1080 | Requesting COM2 monitoring o | o] o o | Off - - R NO Off
M1081 | Changing direction for FLT instruction X | ol o o | Off - - R/W NO off
M1082 | Real time clock has been changed X | o] X | o |Off - - R NO Off
Allowing interruption subroutine in FROM/TO
M1083 | instructions (Not available in SX V3.0 and X | o] X | o |Off - - R/W NO off
above)
Detecting bandwidth (only available in
* X
M1084" | ES/EX/EC V6.4, SX V1.6 and EC3-8K) L’ ofj of jof | RWw | No | of
M1085 | Selecting DVP-PCCO1 duplicating function o | o] o o | Off - - R/W NO Off
Setting up the switch for enabling password
M1086 |  inction of DVP-PCCO1 oo |or RIW | No | of
M1087* | Enabling LV signal X | X | X o | Off - - R/W NO Off
Matrix comparison.
M1088 | Comparing between equivalent values (M1088=| X | o | X | o | Off | Off - R/W NO off

1) or different values (M1088 = 0).
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Sp(;/lual Function EX | SX E;? E\H/Z’ 4 v 4 | Attribute |Latched | Default
EC On | RUN |STOP
Matrix search end flag. When the comparison
X X -
M1089 reaches the last bit, M1089 = 1. ° o |off) of R NO orf
Matrix search start flag. Comparing from bit O
X X -
M1090 (M1090 = 1). ) o | Off | Off R NO Off
Matrix bit search flag. When the comparison is
M1091 | completed, the comparison will stop immediately | X | o | X | o | Off | Off - R NO Off
(M1091=1).
M1092 Matrix po.lnter error flag. When the pointer Pr x|ol x| o loffl of i R NO off
exceeds its range, M1092 = 1.
M1093 Matrix pointer increasing flag. Adding 1 to the x|ol x| o loffl of i RIW NO off
current value of the Pr.
M1094 Matrix pointer clear flag. Clearing the current x|ol x| o loffl of i RIW NO off
value of the Pr to 0.
M1095 | Matrix rotation/displacement/output carry flag X | o | X | o |Off| Off - R NO Off
M1096 | Matrix displacement/input complement flag X | o| X | o |Off| Off - R/W NO Off
M1097 | Matrix rotation/displacement direction flag X | o| X | o |Off| Off - R/W NO Off
M1098 cI\)/Irat(zlx counting the number of bits which are “1 x|ol x| o loffl of i RIW NO off
M1099 | On when the matrix counting result is “0” X | o| X | o |Off| Off - R/W NO Off
M1100 | SPD instruction sampling once X | X | X | o |Off - - R/W NO Off
M1101* | Whether to enable file registers X |o| X | o - - - R/W Yes off
M1102* EC3-8K: output completion flag of Y2 output or x | x| ol x|off| of i RIW NO off

CH1 (Y2/Y3)

M1103* | EC3-8K: output completion flag of Y3 output X | X | o | X |Off| Off - R/W NO Off

EC3-8K: output immediately stop flag of Y2

X | X X -

M1104 output or CH1 (Y2/Y3) o Off | Off R/W NO Off

M1105 EC3-8K: output immediately stop flag of Y3 x |x| o | x|offl of i RIW NO off
output

M1108 EC3-8K: YO output or CH1 (Y2/Y3) output is x |x| o | x|offl of i RIW NO off

decelerating to stop

M1109 | EC3-8K: Y1 output is decelerating to stop X | X | o | X |Off| Off - R/W NO Off

EC3-8K: Y2 output or CH1 (Y2/Y3) output is

M1110 . X | X | o | X |Off | Off - R/W NO Off
decelerating to stop

M1111 | EC3-8K: Y3 output is decelerating to stop X | X | o | X |Off| Off - R/W NO Off

M1112 !EC3-8K_: YO time base switching for PWM x |x| o | x |of i i RIW NO off
instruction

M1113 !EC3-8K_: Y2 time base switching for PWM x | x| o | x |of i i RIW NO off
instruction

M1119* Using the |nstructlor1 DDRVI/DDRVA to enable x| x| x|o lofl - i RIW NO off
two target frequencies.
Retaining the communication setting of COM2

M1120* | (RS-485), modifying D1120 will be invalid when o | o] o o | Off | Off - R/W NO off
M1120 is set.

M1121 Waiting fpr the sending of COM2 (RS-485) o lol o o lof!| on i R NO off
communication data

M1122 | COM2 (RS-485) sending request o | o] o o | Off | Off - R/W NO Off

M1123 | Receiving through COM2 (RS-485) is completed| o | o | © o | Off | Off - R/W NO Off

M1124 | Waiting for receiving through COM2 (RS-485) o | o] o o | Off | Off - R NO Off

M1125 | COM2 (RS-485) communication reset o | o] o o | Off | Off - R/W NO Off

M1126 Selgctlng COM2 (RS-.485) STX/ETX user ool o o loff| of i RIW NO off
defined or system defined

M1127 Sendlng/.recsalwr?gdata.ofC?,OMZ(RS-485) ool o o lof!| off i RIW NO off
communication instruction is completed (RS
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. ES Off |[STOP| RUN
Sp;lmal Function EX | SX E;:KQ’ ECS 4 g 0 | Attribute |Latched| Default
EC On | RUN |STOP
instruction not included)
Sending COM2 (RS-485)/receiving COM2
M1128 | oo 48‘:2)) a dicat(ion ) g olo|ol| o |off| off | - R NO | Off
M1129 | COM2 (RS-485) receiving time-out o | o] o o | Off | Off - R/W NO Off
M1130 Sel_ecting COM2 (RS-_485) STX/ETX user o lol o o loff| of i RIW NO Off
defined or system defined
On during COM2 (RS-485)
M1131 | MODRD/RDST/MODRW data are converted to o | o] o o | Off | Off - R NO Off
hex data
M1132 Qn whgn thgre are no communication related ool o o | off i i R NO on
instructions in the program
M1136* | Retaining the communication setting of COM3 X | X | X | o |Off - - R/W NO Off
M1137 DNET mapping data are retained in STOP x | x| x| o |of ) ) RIW NO off
status.
Retaining the communication setting of COM1
M1138* | (RS-232), modifying D1036 will be invalid when o | o] o o | Off - - R/W NO Off
M1138 is set.
Selecting ASCII or RTU mode of COM1
M1139* | (RS-232) when in Slave mode o | o] o o | Off - - R/W NO Off
Off: ASCII; On: RTU
M1140 | MODRD/MODWR/MODRW data receiving error | o | o | o o | Off | Off - R NO Off
M1141 | MODRD/MODWR/MODRW parameter error o | o] o o | Off | Off - R NO Off
M1142 | Data receiving of VFD-A commands error o | o] o o | Off | Off - R NO Off

Selecting ASCII or RTU mode of COM2
(RS-485) when in Slave mode

Off: ASCII; On: RTU

M1143* | Selecting ASCII or RTU mode of COM2 o | o] o o | Off - - R/W NO Off
(RS-485) when in Master mode (used together
with MODRD/ MODWR/MODRW instructions)
Off: ASCII; On: RTU

ON: Read the MAC Address of the left-side
* X | X | X
M1145 module (should work with D1400~D1403) vez | Off | Off | Off RIW NO off

M1148* | The delay unit for the instruction Delay is 5 us. X | X | X |viez| Off | Off | Off R/W NO Off

DHSZ instruction in multiple set values

M1150 .
comparison mode

X | X | X o | Off - - R/W NO Off

The execution of DHSZ multiple set values

M1151 . .
comparison mode is completed.

Setting up DHSZ instruction as frequency control

M1152
mode

X | X | X | o |Off - - R/W NO off

DHSZ frequency control mode has been

M11
53 executed.

M1154* | PWD bandwidth detection duty-off/duty-on X | X | X | o |Off| Off - R/W NO Off

M1155 The |nst_ruct|on DCIMA or DCIMR enables the < | x| x o | off ) ) RIW NO off
automatic acceleration/deceleration.

Enabling X0 interruption, decelerating
immediately and stopping CHO high-speed
M1156* | output (When M1156 is enabled and M1538 = X | X | X | o |Off| Off - R/W NO Off
On, clear M1156 to send the remaining output
pulses.)

Enabling X1 interruption, decelerating
M1157* | immediately and stopping CH1 high-speed X | X | X | o |Off| Off - R/W NO Off
output

Enabling X2 interruption, decelerating
M1158* | immediately and stopping CH2 high-speed X | X | X | o |Off| Off - R/W NO Off
output
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. ES Off |STOP| RUN
Sp(;/lual Function EX | SX E;? E\H/Z’ 4 v 4 | Attribute |Latched | Default
EC On | RUN [STOP
Enabling X3 interruption, decelerating
M1159* | immediately and stopping CH3 high-speed X | X | X | o |Off | Off - R/W NO Off

output

SX: X4, X5 bandwidth detection flag

M11 . .
60 (Not available in SX V3.0 and above)

8-bit mode
M1161 on: in 8-bit mode o o o o | Off - - R/W NO Off

Switching between decimal integer and binary
M1162 | floating point for SCLP instruction o | o] o o | Off - - R/W NO Off
On: binary floating point; Off: decimal integer

Read/write memory card according to value in

M1163* | D1063 (automatically Off once the execution is X | X | X | o |Off - - R/W NO Off
completed)
Read/write internal Flash ROM according to
M1164* | value in D1064 (automatically Off once the X | X | X | o |Off - - R/W NO Off
execution is completed)
M1167 | 16-bit mode for HKY input X | o| X | o |Off - - R/W NO Off
M1168 | Designating work mode of SMOV X |lo| o o | Off - - R/W NO Off
M1169 | Selecting PWD modes X | X | X | o |Off - - R/W NO Off
M1170* | Enabling single step execution X | X | X | o |Off - - R/W NO Off
M1171* | Single step execution X | X | X | o |Off - - R/W NO Off

Switch for 2-phase pulse output
M1172* | On: switch on X | o| X | X |Off| Off | Off R/W NO Off
(Not available in SX V3.0 and above)

On: continuous output

*
MI1173 (Not available in SX V3.0 and above)

The number of output pulses reaches the target

M1174* . .
(Not available in SX V3.0 and above)

Losing PLC parameter data (not available in

X | X | X - - -
EH2) o R YES Off

M1175*

Losing the data in PLC program (not available in

*
M1176 EH2)

X | X | X o - - - R YES Off

M1177 'drrk;\(/aelnstructlon DABSR is used with a servo w | x| x o |of i i RIW NO Off

M1178* | Enabling VRO rotary switch X | o]| o| o |Off - - R/W NO Off

M1179* | Enabling VR1 rotary switch X |lo| o o | Off - - R/W NO Off

Enabling X2 interruption (1201) followed by
immediately clearing X0 high-speed counting
input value.

PS1: Only supports SX_V1.8 and versions
above.

PS2: After the high-speed counting value is
obtained, the high-speed counting present value
will be cleared immediately.

M1181

Enabling X3 interruption (1301) followed by
immediately clearing X1 high-speed counting
input value.

PS1: Only supports SX_V1.8 and versions
above.

PS2: After the high-speed counting value is
obtained, the high-speed counting present value
will be cleared immediately.

M1182*

The default value of M1182 is Off. When M1182

X | X | X - -
is On, the auto-mapping function is disabled. ° |on RIW NO on
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. ES Off |STOP| RUN
Spi/lCIaI Function EX | SX E;f EC: 4 4 4 | Attribute |Latched| Default
EC On | RUN |STOP

The analog-to-digital values/digital-to-analog
values correspond to D9800~. If the first left-side
module connected is a communication module,
the analog-to-digital values / digital-to-analog
values correspond to D9810~. For example, if
the modules connected from left to right are
04DA-SL and ENO1-SL and EH3-L / SV2, and
M1182 is Off, D9810~D9813 will be assigned to
CH1~CH4 in 04DA-SL.

On: The auto-mapping function of the special
module is disabled.

M1183* | PS1: Mapping onto D9900~ X | X | X | o | # - - R/W NO #
PS2: The right side module should support this
function.

M1184* | Enabling modem function (not available in SV2) | X | X | X | o | Off - - R/W NO Off

Enabling initialization of modem (not available in

*
M1185 sv2)

X | X | X o | Off - - R/W NO Off

Initialization of modem fails (not available in

*
M1186 sv2)

X | X | X o | Off - - R/W NO Off

Initialization of modem is completed (not

*
M1187 available in SV2)

X | X | X o | Off - - R/W NO Off

Displaying whether modem is connecting

*
M1188 currently (not available in SV)

X | X | X o | Off - - R/W NO Off

Read/write of Memory card/Flash ROM
M1189 | completed flag (Automatically reset to Offevery | X | X | X | o | Off - - R/W NO Off
time when enabled)

Enabling PLSY for YO high-speed output of 0.01

X | X | X -

M1190 |~ 100Hy o | Off | Off R/W NO off

M1191 Enabling PLSY for Y2 high-speed output of 0.01 x | x| x| o |offl of ) RIW NO off
~ 100Hz

M1192 Enabling PLSY for Y4 high-speed output of 0.01 x | x| x| o |offl of ) RIW NO off
~ 100Hz

M1193 Enabling PLSY for Y6 high-speed output of 0.01 x | x| x| o |ofl of i RIW NO Off
~ 100Hz

M1194 140X, 150X interruptions is able to immediately x | x| x| o |ofl of i RIW NO off
update the present pulse output value at CHO.

M1195 140X, 150X interruptions is able to immediately x| x| x| o |ofl of i RIW NO Off
update the present pulse output value at CH1.
Setting up the content type in the display (for

M1196 | SX) X | o| X | X |Off - - R/W NO Off

On: hex; Off: decimal

M1197 | Setting up the display of the 100ths digit (for SX) | X | o | X | X | Off - - R/W NO off
M1198 | Setting up the display of the 10ths digit (for SX) X | o| X | X |Off - - R/W NO Off
M1200 | Counting mode of C200 (On: counting down) X | ol o o | Off - - R/W NO Off
M1201 | Counting mode of C201 (On: counting down) X | o] o o | Off - - R/W NO Off
M1202 | Counting mode of C202 (On: counting down) X | ol o o | Off - - R/W NO off
M1203 | Counting mode of C203 (On: counting down) X | ol o o | Off - - R/W NO off
M1204 | Counting mode of C204 (On: counting down) X | ol o o | Off - - R/W NO Off
M1205 | Counting mode of C205 (On: counting down) X | ol o o | Off - - R/W NO Off
M1206 | Counting mode of C206 (On: counting down) X | o] o o | Off - - R/W NO Off
M1207 | Counting mode of C207 (On: counting down) X | ol o o | Off - - R/W NO off
M1208 | Counting mode of C208 (On: counting down) X | ol o o | Off - - R/W NO off
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E ff |ISTOP| RUN
Sp(;/lcial Function E)S( SX Eé:KS E\H/Z’ % > U-O g Attribute |Latched| Default
EC On | RUN [STOP
M1209 | Counting mode of C209 (On: counting down) X | ol o o | Off - - R/W NO Off
M1210 | Counting mode of C210 (On: counting down) X | o| o| o |Off - - R/W NO Off
M1211 | Counting mode of C211 (On: counting down) X |lo| o o | Off - - R/W NO Off
M1212 | Counting mode of C212 (On: counting down) X |lo| o o | Off - - R/W NO off
M1213 | Counting mode of C213 (On: counting down) X | o] o o | Off - - R/W NO Off
M1214 | Counting mode of C214 (On: counting down) X | o] o o | Off - - R/W NO Off
M1215 | Counting mode of C215 (On: counting down) X | o| o| o |Off - - R/W NO Off
M1216 | Counting mode of C216 (On: counting down) X |lo| o o | Off - - R/W NO Off
M1217 | Counting mode of C217 (On: counting down) X |lo] o o | Off - - R/W NO off
M1218 | Counting mode of C218 (On: counting down) X | o] o o | Off - - R/W NO Off
M1219 | Counting mode of C219 (On: counting down) X | o]| o| o |Off - - R/W NO Off
M1220 | Counting mode of C220 (On: counting down) X |lo| o o | Off - - R/W NO Off
M1221 | Counting mode of C221 (On: counting down) X |lo| o o | Off - - R/W NO off
M1222 | Counting mode of C222 (On: counting down) X | o] o o | Off - - R/W NO Off
M1223 | Counting mode of C223 (On: counting down) X | o]| o| o |Off - - R/W NO Off
M1224 | Counting mode of C224 (On: counting down) X |lo| o o | Off - - R/W NO Off
M1225 | Counting mode of C225 (On: counting down) X |lo| o o | Off - - R/W NO Off
M1226 | Counting mode of C226 (On: counting down) X |lo| o o | Off - - R/W NO off
M1227 | Counting mode of C227 (On: counting down) X | o] o o | Off - - R/W NO Off
M1228 | Counting mode of C228 (On: counting down) X | o]| o| o |Off - - R/W NO Off
M1229 | Counting mode of C229 (On: counting down) X |lo| o o | Off - - R/W NO Off
M1230 | Counting mode of C230 (On: counting down) X |lo| o o | Off - - R/W NO off
M1231 | Counting mode of C231 (On: counting down) X | o] o o | Off - - R/W NO Off
M1232 | Counting mode of C232 (On: counting down) X | o]| o| o |Off - - R/W NO Off
M1233 | Counting mode of C233 (On: counting down) X |l o] o o | Off - - R/W NO Off
M1234 | Counting mode of C234 (On: counting down) X |o] o o | Off - - R/W NO off
M1235 | Counting mode of C235 (On: counting down) o |o| o] o |Off - - R/W NO Off
M1236 | Counting mode of C236 (On: counting down) o | o] o o | Off - - R/W NO Off
M1237 | Counting mode of C237 (On: counting down) o | o] o o | Off - - R/W NO Off
M1238 | Counting mode of C238 (On: counting down) o | o] o o | Off - - R/W NO Off
M1239 | Counting mode of C239 (On: counting down) X | o| X | o |Off - - R/W NO Off
M1240 | Counting mode of C240 (On: counting down) X | o| X | o |Off - - R/W NO Off
M1241 | Counting mode of C241 (On: counting down) o o Off - - R/W NO Off
M1242 | Counting mode of C242 (On: counting down) o | o] o o | Off - - RIW NO Off
ot | e o amy ™™ x [ [x [ Jon] < [ - [ ww [ w0 [ on
M1244 | Counting mode of C244 (On: counting down) o | o] o o | Off - - R/W NO Off
mass | oy ™| [ [ [xon] < [ [ w [ wo [ on
M1246 | C246 counter monitoring (On: counting down) o | o] o o | Off - - R NO Off
M1247 | C247 counter monitoring (On: counting down) o | o] o o | Off - - R NO Off
M1248 | C248 counter monitoring (On: counting down) X | X | X | o |Off - - R NO Off
M1249 | C249 counter monitoring (On: counting down) o | o] o o | Off - - R NO Off
M1250 | C250 counter monitoring (On: counting down) X | o| X | X |Off - - R NO off
M1251 | C251 counter monitoring (On: counting down) o|o| o | o |Off - - R NO Off
M1252 | C252 counter monitoring (On: counting down) o | o] o o | Off - - R NO Off
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. ES Off |[STOP| RUN
Spi/lual Function EX | SX E;f ECS 4 g U | Attribute |Latched| Default
EC On | RUN |STOP

M1253 | C253 counter monitoring (On: counting down) X | X | X | o |Off - - R NO Off

M1254 | C254 counter monitoring (On: counting down) o | o] o o | Off - - R NO off

M1255 | C255 counter monitoring (On: counting down) X | o| X | X |Off - - R NO Off

M1257 T.he acceleratlon/decelergtlon slope of the x | x| X1, off | of ) RIW NO Off
high-speed pulse output is an S curve.

M1258 'YO puls.e output signal reversing for PWM x | x| X1, Off ) ) RIW NO Off
instruction

M1259 7(2 puls.e output signal reversing for PWM x | x| %] 5 off ) ) RIW NO off
instruction

M1260 X5 as the reset input signal for all high-speed x| ol X | x off ) ) RIW NO off
counters

M1261 ngh-spged comparator comparison flag for x | x| X 5 off ) ) RIW NO off
DHSCR instruction

M1262 Enabllng the instruction DPTPO to output the x | x| X 5 off | off ) RIW NO off
circulatory pulse output.

M1264 | Enabling reset function of HHSCO X | X | X | o |Off - - R/W NO Off

M1265 | Enabling start function of HHSCO X | X | X | o |Off - - R/W NO Off

M1266 | Enabling reset function of HHSC1 X | X | X | o |Off - - R/W NO off

M1267 | Enabling start function of HHSC1 X | X | X | o |Off - - R/W NO Off

M1268 | Enabling reset function of HHSC2 X | X | X | o |Off - - R/W NO Off

M1269 | Enabling start function of HHSC2 X | X | X | o |Off - - R/W NO Off

M1270 | Enabling reset function of HHSC3 X | X | X | o |Off - - R/W NO off

M1271 | Enabling start function of HHSC3 X | X | X | o |Off - - R/W NO off

M1272 | Reset control of HHSCO X | X | X o | Off - - R/W NO Off

M1273 | Start control of HHSCO X | X | X | o |Off| - - R/W NO Off

M1274 | Reset control of HHSC1 X | X | X | o |Off - - R/W NO Off

M1275 | Start control of HHSC1 X | X | X o | Off - - R/W NO off

M1276 | Reset control of HHSC2 X | X | X o | Off - - R/W NO Off

M1277 | Start control of HHSC2 X | X | X | o |Off|] - - R/W NO Off

M1278 | Reset control of HHSC3 X | X | X | o |Off - - R/W NO Off

M1279 | Start control of HHSC3 X | X | X o | Off - - R/W NO off
EH3/SV2: Inhibiting 1000

M1280 | EC3-8K: 1001 forced to go toward the opposite X | X | o o | Off - - R/W NO off
directon when rising/falling edge triggered

M1281 | Inhibiting 1100 X | X | X | o |Off - - R/W NO Off

M1282 | Inhibiting 1200 X | X | X | o | Off - - R/W NO off

M1283 | Inhibiting 1300 X | X | X | o | Off - - R/W NO off
EH3/SV2: Inhibiting 1400

M1284 | EC3-8K: 1401 forced to go toward the opposite X | X | X | o |Off - - R/W NO Off
directon when rising/falling edge triggered

M1285 | Inhibiting 1500 X | X | X | o | Off - - R/W NO off
EH3/SV2: Inhibiting 1600

M1286 | EC3-8K: 1601 forced to go toward the opposite X | X | o o | Off - - R/W NO Off
directon when rising/falling edge triggered

M1287 | Inhibiting I7oo X | X | o o | Off - - R/W NO off

M1288 | Inhibiting I8oo X | X | X | o | Off - - R/W NO off

M1289 | Inhibiting 1010 X | X | X | o |Off - - R/W NO Off
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. ES Off |STOP| RUN
Sp(;/lual Function EX | SX E;? E\H/Z’ 4 4 4 Attribute |Latched| Default
EC On | RUN [STOP

M1290 | Inhibiting 1020 o | Off - - R/W NO Off

M1291 | Inhibiting 1030 o | Off - - R/W NO Off

M1292 | Inhibiting 1040 o | Off - - R/W NO Off

M1293 | Inhibiting 1050 o | Off - - R/W NO off

X | X|X[X|X|[X|X|X]|X

X | X|X[X|X|[X|X|X]|X

X|X|X[X|X|[X|X|X]|X
o

M1294 | Inhibiting 1060 Off - - R/W NO Off
M1295 | Inhibiting 1110 o | Off - - R/W NO Off
M1296 | Inhibiting 1120 o | Off - - R/W NO Off
M1297 | Inhibiting 1130 o | Off - - R/W NO Off
M1298 | Inhibiting 1140 o | Off - - R/W NO Off
M1299 l(rlllr(])l? Ietll\?zglglbyl)g in SX series PLCs) “lele o |off j } RIW NO orf
M1300 | Inhibiting 1160 X | X | X | o |Off - - R/W NO Off
M1301 | Inhibiting 1170 X | X | X | o |Off - - R/IW NO Off
M1302 | Inhibiting 1180 X | X | X | o |Off - - R/W NO Off
M1303 | High/low bits exchange for XCH instruction X | o] o o | Off - - R/W NO Off
M1304* | Enabling set On/Off of CPU input point X o | o] o o | Off - - R/W NO Off
Reverse output direction of the 15t group pulse
M1305 | CHO (YO, Y1) for PLSV, DPLSV, DRVI, DDRVI, X | X| o | o |Off - - R NO Off

DRVA, DDRVA instructions

Reverse output direction of the 2nd group pulse
M1306 | CHL1 (Y2, Y3) for PLSV, DPLSYV, DRVI, DDRVI, X | X | o o | Off - - R NO Off
DRVA, DDRVA instructions

Off->0n: The 1st pulse group CHO (YO, Y1)
high-speed output immediately stops.

X | X | X
M1308 On->0ff: Completing remaining number of o | Off| Off | Off RIW NO off
output pulses
Off->0n: The 15 pulse group CH1 (Y2, Y3)
M1309 high-speed output immediately stops. x |x| x| o lofl of | of RIW NO off

On->0ff: Completing remaining number of
output pulses

Disabling Y10 pulse output (for SC V1.4 and
above) X | o| X | X |Off| Off - R/W NO Off
(Not available in SX V3.0 and above)

M1310* | Off->On: The 1% pulse group CH2 (Y4, Y5)
high-speed output immediately stops.

On->0ff: Completing remaining numbe of output
pulses

Disabling Y11 pulse output (for SC V1.4 and
above) X | o| X | X |Off | Off - R/W NO Off
(Not available in SX V3.0 and above)

M1311* | Off->On: The 1% pulse group CH3 (Y6, Y7)
high-speed output immediately stops.
On->0ff: Completing remaining number of
output pulses

Sending request of COM1 (RS-232)
M1312 | communication instruction (only available inthe | X | X | X | o | Off | Off - R/W NO Off
instructions MODRW and RS)

Waiting to receive the data of COM1 (RS-232)
M1313 | communication instruction is completed (only X | X | X | o |Off| Off - R NO Off
available in the instructions MODRW and RS)

Receiving the data of COM1 (RS-232)

M1314 o L
communication instruction is completed (only

X | X | X o | Off | Off - R/W NO Off
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. ES Off |STOP| RUN
Spi/lCIaI Function EX | SX E;f EC: 4 4 4 | Attribute |Latched| Default
EC On | RUN |STOP

available in the instructions MODRW and RS)

An error occurs when receiving the data of
M1315 | COM1 (RS-232) communication instruction (only | X | X | X | o | Off | Off - R/W NO Off
available in the instructions MODRW and RS)

Sending request of COM3 (RS-485)
M1316 | communication instruction (only available inthe | X | X | X | o | Off | Off - R/W NO Off
instructions MODRW and RS)

Waiting to receive the data of COM3 (RS-485)
M1317 | communication instruction is completed (only X | X | X | o |Off| Off - R NO Off
available in the instructions MODRW and RS)

Receiving data of COM3 (RS-485)
M1318 | communication instruction is completed (only X | X | X | o |Off| Off - R/W NO Off
available in the instructions MODRW and RS)

An error occurs when receiving the data of
M1319 | COM3 (RS-485) communication instruction (only | X | X | X | o | Off | Off - R/W NO Off
available in the instructions MODRW and RS)

EH3:

Slave mode: COM3 (RS-485) is in the
ASCII/RTU mode. (Off: ASCIl mode; On: RTU
mode)

M1320 L X | X | X Off - - R/W NO off
Master mode: COM3 (RS-485) is in the °
ASCII/RTU mode. (Off: Off: ASCII mode; On:
RTU mode) M1320 is used with the instruction
MODRW/FWD.
24SV2: output completion flag of pulse output
X | X | X - -
M1326 CH4 (Y10/Y11) 24sv2| Off R/W NO Off
24SV2: output completion flag of pulse output
X | X | X - -
M1327 CHS (Y12/Y13) 24sv2| Off R/W NO Off
EH3/SV2: stopping the 15t group pulse output
* X | X | X - -
M1334 CHO (YO, Y1) o | Off R/W NO Off
EH2/SV/EH3/SV2: stopping the 2" group pulse
* X | X | X - -
M1335 output CH1 (Y2, Y3) o | Off R/W NO Off
i st
M1336 \S((le;}dlng out the 15t group pulse output CHO (YO, x | x| x| o |ofl of | of R NO off
i nd
M1337 ig;dlng out the 2"? group pulse output CH1 (Y2, x | x| x| o |lofl of | of R NO off
Enabling offset pulses of the 15t group pulse
X | X | X - -
M1338 output CHO (Y0, Y1) o | Off R/W NO Off
Enabling offset pulses of the 2" group pulse
X | X | X - -
M1339 output CH1 (Y2, Y3) o | Off R/W NO Off
Generating interruption 1110 after the 15t group
X | X | X - -
M1340 pulse output CHO (YO, Y1) is sent out o | Off RIW NO off
Generating interruption 1120 after the 2" group
M1341 . X | X | X ff - - R/W N ff
3 pulse output CH1 (Y2, Y3) is sent out ° |9 ! © ©
Generating interruption 11230 when the 1t group
M1342 . X | X | X ff - - R/W N ff
3 pulse output CHO (YO, Y1) is sent out ° |9 ! © ©
Generating interruption 1140 when the 2" group
M134 ) X | X | X ff - - R/W N ff
343 pulse output CH1 (Y2, Y3) is sent out ° |9 ! © ©
Enabling the offset of the 15t group pulse output
X | X | X - -
M1344 CHO (YO, Y1) o | Off R/W NO off
Enabling the offset of the 2" group pulse output
X | X | X - -
M1345 CH1 (Y2, Y3) o | Off R/W NO off
M1346 | Enabling ZRN CLEAR output signal X | X | X | o |Off - - R/W NO Off
. : st
M1347 EH3/SV2: Automatic zero return after the 1 x| ol o o | off ) ) RIW NO off

group pulse output CHO (YO, Y1) is completed.
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. ES Off [STOP| RUN
Sp(;/lual Function EX | SX E;? E\H/Z’ 4 4 4 | Attribute |Latched| Default
EC On | RUN |STOP
SX/EC3-8K: Automatic zero return after YO
high-speed pulse output is completed.
EH3/SV2: Automatic zero return after the 2"
group pulse output CH1 (Y2, Y3) is completed.
M1348 | Sx/EC3-8K: Automatic zero return after Y1 Xopo o oo - ) RIW NO off
high-speed pulse output is completed.
M1350* | Enabling PLC LINK X | o| X | o |Off - Off R/W NO Off
M1351* | Enabling auto mode on PLC LINK X | o| X | o |Off - - R/W NO Off
M1352* | Enabling manual mode on PLC LINK X | o| X | o |Off - - R/W NO Off
Enable 32 slave unit
linkage and up to 100 EH3 V1.2/SV2 V1.0 - - - R/W YES Off
M1353* | data length of data X | X | X | o
exchange on PLC Others Off - - R/W NO Off
LINK
Enable simultaneous | EH3 V1.2/SV2 V1.0 - - - R/W YES Off
M1354* | data read/write in a X | X | X | o
polling of PLC LINK Others Off - - R/W NO Off
When M1355 = Off, enable PLC LINK for slave
connection detection. M1360 ~ M1375 (M1440 ~
M1455) will be the slave connection detection.
M1355 Then this falg can only be read. When M1355 = x|ol x| o|of i i RIW VES off

On, M1360 ~ M1375 (M1440 ~ M1455) will be
the flag designating connection, not for slave
connection detection. Then this flag can be read
and written.

When the PLC link is enabled and M1356 is ON,
M1356 the yalues in D1900~D1931 are_taken as the_ w | x| x o i i i RIW VES off
station address. The default station address in

D1399 is not used.

M1360* | Slave ID#1 status on PLC LINK network X | o | X o | Off - - R/W YES Off
M1361* | Slave ID#2 status on PLC LINK network X o X o | Off - - R/W YES Off
M1362* | Slave ID#3 status on PLC LINK network X o X o | Off - - R/W YES Off
M1363* | Slave ID#4 status on PLC LINK network X o X o | Off - - R/W YES Off
M1364* | Slave ID#5 status on PLC LINK network X | o | X o | Off - - R/W YES Off
M1365* | Slave ID#6 status on PLC LINK network X | o | X o | Off - - R/W YES Off
M1366* | Slave ID#7 status on PLC LINK network X o X o | Off - - R/W YES Off
M1367* | Slave ID#8 status on PLC LINK network X o X o | Off - - R/W YES Off
M1368* | Slave ID#9 status on PLC LINK network X | o | X o | Off - - R/W YES Off
M1369* | Slave ID#10 status on PLC LINK network X | o | X o | Off - - R/W YES Off
M1370* | Slave ID#11 status on PLC LINK network X o X o | Off - - R/W YES Off
M1371* | Slave ID#12 status on PLC LINK network X o X o | Off - - R/W YES Off
M1372* | Slave ID#13 status on PLC LINK network X | o | X o | Off - - R/W YES Off
M1373* | Slave ID#14 status on PLC LINK network X | o | X o | Off - - R/W YES Off
M1374* | Slave ID#15 status on PLC LINK network X o X o | Off - - R/W YES Off
M1375* | Slave ID#16 status on PLC LINK network X o X o | Off - - R/W YES Off
Indicating Slave ID#1 data exchange status on
* X X - -
M1376 PLC LINK o o | Off R NO Off
Indicating Slave ID#2 data exchange status on
* X X - -
M1377 PLC LINK o o | Off R NO Off
M1378* | Indicating Slave ID#3 data exchange status on X lo| X | o |Offf - - R NO Off
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. ES Off |[STOP| RUN
Special . EC3|EH3 .
b Function EX | SX 3 v 4 0 | Attribute |Latched| Default
M -8K [SV2
EC On | RUN |STOP
PLC LINK
Indicating Slave ID#4 data exchange status on
* X X - -
M1379 PLC LINK o o | Off R NO off
Indicating Slave ID#5 data exchange status on
* X X - -
M1380 PLC LINK o o | Off R NO off
Indicating Slave ID#6 data exchange status on
* X X - -
M1381 PLC LINK o o | Off R NO Off
Indicating Slave ID#7 data exchange status on
* X X - -
M1382 PLC LINK o o | Off R NO Off
Indicating Slave ID#8 data exchange status on
* X X - -
M1383 PLC LINK o o | Off R NO Off
Indicating Slave ID#9 data exchange status on
M1384* X X - -
38 PLC LINK o o | Off R NO Off
Indicating Slave ID#10 data exchange status on
M1385* X X - -
85 PLC LINK o o | Off R NO Off
Indicating Slave ID#11 data exchange status on
M1386* X X - -
386 PLC LINK o o | Off R NO Off
Indicating Slave ID#12 data exchange status on
* X X - -
M1387 PLC LINK o o | Off R NO Off
Indicating Slave ID#13 data exchange status on
M * X X - -
1388 PLC LINK o o | Off R NO Off
Indicating Slave ID#14 data exchange status on
M1389* X X - -
PLC LINK o o | Off R NO Off
Indicating Slave ID#15 data exchange status on
M1390* X X - -
0 PLC LINK o o | Off R NO off
Indicating Slave ID#16 data exchange status on
M1391* X X - -
P o o | Off R NO off
M1392* | Slave ID#1 linking error X | o] X | o |Off - - R NO off
M1393* | Slave ID#2 linking error X | o] X | o |Off - - R NO Off
M1394* | Slave ID#3 linking error X | o] X | o |Off - - R NO Off
M1395* | Slave ID#4 linking error X | o] X | o |Off - - R NO Off
M1396* | Slave ID#5 linking error X | o]| X | o |Off - - R NO Off
M1397* | Slave ID#6 linking error X | o] X | o |Off - - R NO off
M1398* | Slave ID#7 linking error X | o] X | o |Off - - R NO Off
M1399* | Slave ID#8 linking error X | o] X | o |Off - - R NO Off
M1400* | Slave ID#9 linking error X | o] X | o |Off - - R NO Off
M1401* | Slave ID#10 linking error X | o] X | o |Off - - R NO off
M1402* | Slave ID#11 linking error X | o] X | o |Off - - R NO Off
M1403* | Slave ID#12 linking error X | o] X | o |Off - - R NO Off
M1404* | Slave ID#13 linking error X | o] X | o |Off - - R NO Off
M1405* | Slave ID#14 linking error X | o] X | o |Off - - R NO off
M1406* | Slave ID#15 linking error X | o] X | o |Off - - R NO off
M1407* | Slave ID#16 linking error X | o] X | o |Off - - R NO Off
M1408* | Indicating reading from Salve ID#1 is completed | X | o | X | o | Off - - R NO Off
M1409* | Indicating reading from Salve ID#2 is completed | X | o | X | o | Off - - R NO Off
M1410* | Indicating reading from Salve ID#3 is completed | X | o | X | o | Off - - R NO off
M1411* | Indicating reading from Salve ID#4 is completed | X | o | X | o | Off - - R NO Off
M1412* | Indicating reading from Salve ID#5 is completed | X | o | X | o | Off - - R NO Off
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. ES Off [STOP| RUN
Sp(;/lual Function EX | SX E;? E\H/Z’ 4 v 4 | Attribute |Latched | Default
EC On | RUN |STOP
M1413* | Indicating reading from Salve ID#6 is completed | X | o | X | o | Off - - R NO Off
M1414* | Indicating reading from Salve ID#7 is completed | X | o | X | o | Off - - R NO Off
M1415* | Indicating reading from Salve ID#8 is completed | X | o | X | o | Off - - R NO Off
M1416* | Indicating reading from Salve ID#9 is completed | X | o | X | o | Off - - R NO Off
M1417* Indicating reading from Salve ID#10 is x|ol x| o |of i i R NO off
completed
M1418* | Indicating reading from Salve ID#11 is completed| X | o | X | o | Off - - R NO Off
M1419* Indicating reading from Salve ID#12 is x|ol x| o|of i i R NO off
completed
M1420* Indicating reading from Salve ID#13 is x ol x|olof i i R NO off
completed
M1421* Indicating reading from Salve ID#14 is x|olx|olof i i R NO off
completed
M1422% Indicating reading from Salve ID#15 is x|ol x| o|of i i R NO off
completed
M1423* Indicating reading from Salve ID#16 is x|ol x| o|lof i i R NO off
completed
M1424* | Indicating writing to Salve ID#1 is completed X | o| X | o |Off - - R NO Off
M1425* | Indicating writing to Salve ID#2 is completed X | o| X | o |Off - - R NO Off
M1426* | Indicating writing to Salve ID#3 is completed X |l o| X | o |Off - - R NO Off
M1427* | Indicating writing to Salve ID#4 is completed X | o| X | o |Off - - R NO Off
M1428* | Indicating writing to Salve ID#5 is completed X | o| X | o |Off - - R NO Off
M1429* | Indicating writing to Salve ID#6 is completed X | o| X | o |Off - - R NO Off
M1430* | Indicating writing to Salve ID#7 is completed X | o| X | o |Off - - R NO Off
M1431* | Indicating writing to Salve ID#8 is completed X | o| X | o |Off - - R NO Off
M1432* | Indicating writing to Salve ID#9 is completed X |lo| o o | Off - - R NO Off
M1433* | Indicating writing to Salve ID#10 is completed X |lo| o o | Off - - R NO Off
M1434* | Indicating writing to Salve ID#11 is completed X |l o] o o | Off - - R NO off
M1435* | Indicating writing to Salve ID#12 is completed X |lo| o o | Off - - R NO off
M1436* | Indicating writing to Salve ID#13 is completed X | o] o o | Off - - R NO Off
M1437* | Indicating writing to Salve ID#14 is completed X |lo| o o | Off - - R NO Off
M1438* | Indicating writing to Salve ID#15 is completed X |lo| o o | Off - - R NO Off
M1439* | Indicating writing to Salve ID#16 is completed X |lo] o o | Off - - R NO off
M1440* | Slave ID#17 status on PLC LINK network X | X | X | o - - - R/W YES Off
M1441* | Slave ID#18 status on PLC LINK network X | X | X | © - - - R/W YES Off
M1442* | Slave ID#19 status on PLC LINK network X | X | X | ©° - - - R/W YES Off
M1443* | Slave ID#20 status on PLC LINK network X | X | X | ©° - - - R/W YES Off
M1444* | Slave ID#21 status on PLC LINK network X | X | X | o - - - R/W YES Off
M1445* | Slave ID#22 status on PLC LINK network X | X | X | o - - - R/W YES Off
M1446* | Slave ID#23 status on PLC LINK network X | X | X | © - - - R/W YES Off
M1447* | Slave ID#24 status on PLC LINK network X | X | X | ©° - - - R/W YES Off
M1448* | Slave ID#25 status on PLC LINK network X | X | X | ©° - - - R/W YES Off
M1449* | Slave ID#26 status on PLC LINK network X | X | X | o - - - R/W YES Off
M1450* | Slave ID#27 status on PLC LINK network X | X | X | © - - - R/W YES Off
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. ES Off |[STOP| RUN
Spi/lual Function EX | SX E;f ECS 4 g U | Attribute |Latched| Default
EC On | RUN |STOP
M1451* | Slave ID#28 status on PLC LINK network X | X | X | o - - - R/W YES Off
M1452 | Slave ID#29 status on PLC LINK network X | X | X S - - - R/W YES Off
M1453* | Slave ID#30 status on PLC LINK network X | X | X o - - - R/W YES Off
M1454* | Slave ID#31 status on PLC LINK network X | X | X o - - - R/W YES Off
M1455* | Slave ID#32 status on PLC LINK network X | X | X | o - - - R/W YES Off
Indicating Slave ID#17 data exchange status on
* X | X | X - -
M1456 PLC LINK o | Off R NO Off
Indicating Slave ID#18 data exchange status on
* X | X | X - -
M1457 PLC LINK o | Off R NO Off
Indicating Slave ID#19 data exchange status on
* X | X | X - -
M1458 PLC LINK o | Off R NO Off
Indicating Slave ID#20 data exchange status on
* X | X | X - -
M1459 PLC LINK o | Off R NO Off
Indicating Slave ID#21 data exchange status on
* X | X | X - -
M1460 PLC LINK o | Off R NO Off
Indicating Slave ID#22 data exchange status on
* X | X | X - -
M1461 PLC LINK o | Off R NO Off
Indicating Slave ID#23 data exchange status on
* X | X | X - -
M1462 PLC LINK o | Off R NO Off
Indicating Slave ID#24 data exchange status on
* X | X | X% - -
M1463 PLC LINK o | Off R NO Off
Indicating Slave ID#25 data exchange status on
* X | X | X% - -
M1464 PLC LINK o | Off R NO Off
Indicating Slave ID#26 data exchange status on
M1465* X | X | X ff - - R N ff
®5" | pLC LINK °1° °© 1 °
Indicating Slave ID#27 data exchange status on
* X | X | X% - -
M1466 PLC LINK o | Off R NO Off
Indicating Slave ID#28 data exchange status on
* X | X | X - -
M1467 PLC LINK o | Off R NO Off
Indicating Slave ID#29 data exchange status on
* X | X | X - -
M1468 PLC LINK o | Off R NO Off
Indicating Slave ID#30 data exchange status on
* X | X | X - -
M1469 PLC LINK o | Off R NO Off
Indicating Slave ID#31 data exchange status on
* X | X | X - -
M1470 PLC LINK o | Off R NO Off
Indicating Slave ID#32 data exchange status on
* X | x| X - -
M1471 PLC LINK o | Off R NO Off
M1472* | Slave ID#17 linking error X | X | X | o |Off - - R NO off
M1473* | Slave ID#18 linking error X | X | X | o |Off - - R NO Off
M1474* | Slave ID#19 linking error X | X | X | o |Off - - R NO Off
M1475* | Slave ID#20 linking error X | X | X | o |Off - - R NO Off
M1476* | Slave ID#21 linking error X | X | X | o |Off - - R NO Off
M1477* | Slave ID#22 linking error X | X | X | o |Off - - R NO off
M1478* | Slave ID#23 linking error X | X | X | o |Off - - R NO Off
M1479* | Slave ID#24 linking error X | X | X | o |Off - - R NO Off
M1480* | Slave ID#25 linking error X | X | X | o |Off - - R NO Off
M1481* | Slave ID#26 linking error X | X | X | o |Off - - R NO off
M1482* | Slave ID#27 linking error X | X | X | o |Off - - R NO Off
M1483* | Slave ID#28 linking error X | X | X | o |Off - - R NO Off
M1484* | Slave ID#29 linking error X | X | X | o |Off - - R NO Off
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EC On | RUN |STOP

M1485* | Slave ID#30 linking error X | X | X | o |Off - - R NO Off

M1486* | Slave ID#31 linking error X | X | X | o |Off - - R NO Off

M1487* | Slave ID#32 linking error X | X | X | o |Off - - R NO Off

M1488* Indicating reading from Salve ID#17 is x | x| x| o |of i i R NO Off
completed

M1489* Indicating reading from Salve ID#18 is x | x| x| o |of i i R NO off
completed

M1490* Indicating reading from Salve ID#19 is x | x| x| o |of i i R NO Off
completed

M1491* Indicating reading from Salve ID#20 is x |x| x| o |of i i R NO off
completed

M1492* Indicating reading from Salve ID#21 is x | x| x| o |of i i R NO off
completed

M1493* Indicating reading from Salve ID#22 is x | x| x| o |of i i R NO off
completed

M1494* Indicating reading from Salve ID#23 is x | x| x| o |of i i R NO off
completed

M1495* Indicating reading from Salve ID#24 is x |x| x| o |of i i R NO off
completed

M1496* Indicating reading from Salve ID#25 is x |x| x| o |of i i R NO off
completed

M1497* Indicating reading from Salve ID#26 is x |x| x| o |of i i R NO off
completed

M1498* Indicating reading from Salve ID#27 is x |x| x| o |of i i R NO off
completed

M1499* Indicating reading from Salve ID#28 is x |x| x| o |of i i R NO off
completed

M1500* Indicating reading from Salve ID#29 is x | x| x| o |of i i R NO Off
completed

M1501* Indicating reading from Salve ID#30 is x | x| x| o |of i i R NO off
completed

M1502* Indicating reading from Salve ID#31 is x | x| x| o |of i i R NO Off
completed

M1503* Indicating reading from Salve ID#32 is x | x| x| o |of i i R NO off
completed

M1504* | Indicating writing to Salve ID#17 is completed X | X | X | o |Off - - R NO Off

M1505* | Indicating writing to Salve ID#18 is completed X | X | X | o |Off - - R NO Off

M1506* | Indicating writing to Salve ID#19 is completed X | X | X | o |Off - - R NO Off

M1507* | Indicating writing to Salve ID#20 is completed X | X | X | o |Off - - R NO Off

M1508* | Indicating writing to Salve ID#21 is completed X | X | X | o |Off - - R NO Off

M1509* | Indicating writing to Salve ID#22 is completed X | X | X | o |Off - - R NO Off

M1510* | Indicating writing to Salve ID#23 is completed X | X | X | o |Off - - R NO Off

M1511* | Indicating writing to Salve ID#24 is completed X | X | X | o |Off - - R NO Off

M1512* | Indicating writing to Salve ID#25 is completed X | X | X | o |Off - - R NO Off

M1513* | Indicating writing to Salve ID#26 is completed X | X | X | o |Off - - R NO Off

M1514* | Indicating writing to Salve ID#27 is completed X | X | X | o |Off - - R NO Off

M1515* | Indicating writing to Salve ID#28 is completed X | X | X | o |Off - - R NO Off

M1516* | Indicating writing to Salve ID#29 is completed X | X | X | o |Off - - R NO Off

M1517* | Indicating writing to Salve ID#30 is completed X | X | X | o |Off - - R NO Off

M1518* | Indicating writing to Salve ID#31 is completed X | X | X | o |Off - - R NO Off
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Spi/lual Function EX | SX E;f ECS 4 g U | Attribute |Latched| Default
EC On | RUN |STOP
M1519* | Indicating writing to Salve ID#32 is completed X | X | X | o |Off - - R NO Off
M1520 | Stopping the 3" group pulse output CH2 (Y4,Y5)| X | X | X | o | Off - - R/W NO Off
M1521 | Stopping the 4™ group pulse output CH3 (Y6, Y7)| X | X | X o | Off - - R/W NO Off
Sending the indication flag of the 3™ group pulse
X | X | X -
M1522 output CH2 (Y4, Y5) o | Off Off R NO Off
Sending the indication flag of the 4" group pulse
M152 X | X | X ff - ff R N ff
523 | utput CH3 (Y6, Y7) ° |9 © © 1 ©
EH3/SV2: Automatic zero return after the 3
group pulse output CH2 (Y4, Y5) is completed.
X | X - -
M1524 EC3-8K: Automatic zero return after Y2 or CH1 ° o | Off RIW NO off
(Y2, Y3) high-speed pulse output is completed.
EH3/SV2: Automatic zero return after the 4t
group pulse output CH3 (Y6, Y7) is completed.
M1525 . X | X Off - - R/W NO off
EC3-8K: Automatic zero return after Y3 ° °
high-speed pulse output is completed.
M1526 .Rever3|_ng Y4 pulse output signal for PWM x | x| x| o |of i i RIW NO off
instruction
M1527 .Rever3|_ng Y6 pulse output signal for PWM x | x| x| o |of ) ) RIW NO off
instruction
M1528* Enabling the instruction DI(;F to execute the x | x| x| o |ofl of | of RIW NO off
constant speed output section
M1529* Enabling the instruction DICF to execute the final| | | o low| off | of RIW NO off

output section

Switching time base unit of Y4 output for PWM
M1530 | instruction X | X | X | o |Off - - R/W NO off
On: 100us; Off: 1ms (Not available in EH)

Switching time base unit of Y6 output for PWM
M1531 | instruction X | X | X | o |Off - - R/W NO off
On: 100us; Off: 1ms (Not available in EH)

Reverse operation of the 3™ group pulse CH2
M1532 | (Y4, Y5) for PLSV/DPLSV/DRVI/DDRVI/DRVA X | X | X o | Off - - R/W NO Off
/DDRVA instruction

Reverse operation of the 4™ group pulse CH3

M1533 | (Y6, Y7) for PLSV/DPLSV/DRVI/DDRVI/DRVA X | X | X o | Off - - R/W NO Off
/DDRVA instruction
EH3/SV2: CHO being able to designate Off
M1534 deceleration time. Has to be used with D1348. x | x| o o | off i i RIW NO

EC3-8K: CHO (YO0/Y1) being able to designate
deceleration time.

EH3/SV2: CH1 being able to designate Off
deceleration time. Has to be used with D1349.

X | X - -
M1535 EC3-8K: CH1 (Y2/Y3) being able to designate ° o | of RIW NO

deceleration time.

CH2 being able to designate deceleration time. Off

X | X | X - R
M1536 Has to be used with D1350. o |off RIW NO

CH3 being able to designate deceleration time.

M1537 Has to be used with D1351.

X | X | X o | Off - - R/W NO Off

EH3/SV2: Displaying CHO high-speed output NO
paused flag
EC3-8K: Displaying YO high-speed output
paused flag

M1538* X | X | o o | Off | Off - R/W Off

EH3/SV2: Displaying CH1 high-speed output NO
paused flag

EC3-8K: Displaying Y1 high-speed output paused
flag

M1539* X | X | o o | Off | Off - R/W off
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. ES Off |STOP| RUN
Sp(;/lual Function EX | SX E;? E\H/Z’ 4 4 4 | Attribute |Latched| Default
EC On | RUN |STOP
EH3/SV2: Displaying CH2 high-speed output
paused flag
M1540* X | X ff ff - R N ff
540 EC3-8K: Displaying Y2 high-speed output paused ° ° |9 © w © ©
flag
EH3/SV2: Displaying CH3 high-speed output
. |paused flag % | x i
M1541 EC3-8K: Displaying Y3 high-speed output paused ° o |off) Off RIW NO off
flag
CHO executes the function that the constant
M1542 | speed output section reaches the target X | X | X | o |Off| Off - R/W NO Off
frequency.
M1543 CHO executed the' function that the constant « | x| x o lof!| of i RIW NO off
speed output section reaches the target number.
CH1 executes the function that the constant
M1544 | speed output section reaches the target X | X | X | o |Off| Off - R/W NO Off
frequency.
M1545 CH1 executed the' function that the constant x | x| x o lof!| of i RIW NO off
speed output section reaches the target number.
CH2 executes the function that the constant
M1546 | speed output section reaches the target X | X | X | o |Off| Off - R/W NO Off
frequency.
M1547 CH2 executed the. function that the constant x | x| x| o |off| of i RIW NO off
speed output section reaches the target number.
CH3 executes the function that the constant
M1548 | speed output section reaches the target X | X | X | o |Off| Off - R/W NO Off
frequency.
M1549 CH3 executed the_ function that the constant x | x| x| o |off| of i RIW NO off
speed output section reaches the target number.
M1550 Qsed with the |nstruct|on_ DCIF to clear the x | x| x| o |offl of i RIW NO off
high-speed output counting number
M1560 | Inhibiting 1900 and 1901 X | X | X | o |Off| Off - R/W NO Off
M1561 | Inhibiting 1910 and 1911 X | X | X | o |Off| Off - R/IW NO Off
M1562 | Inhibiting 1920 and 1921 X | X | X | o |Off| Off - R/W NO Off
M1563 | Inhibiting 1930 and 1931 X | X | X | o |Off | Off - R/W NO off
M1564 | Inhibiting 1940 and 1941 X | X | X | o |Off| Off - R/W NO Off
M1565 | Inhibiting 1950 and 1951 X | X | X | o |Off| Off - R/IW NO Off
M1566 | Inhibiting 1960 and 1961 X | X | X | o |Off | Off - R/W NO Off
M1567 | Inhibiting 1970 and 1971 X | X | X | o |Off | Off - R/W NO off
Set up a flag for a specific deceleration time for
X | X | X - -
MI568 | 14 (should work with D1196) 2asvz| OFf RIW NO orf
Set up a flag for a specific deceleration time for
X | X | X - -
MI569 | s (should work with D1196) 2asvz| Off RIW NO off
M1570 E.nabllng the negative limit function of the x |x| x| o |offl of i RIW NO off
high-speed output CHO
M1571 E.nabllng the negative limit function of the x |x| x| o |offl of i RIW NO off
high-speed output CH1
M1572 E.nabllng the negative limit function of the x | x| x| o |offl of i RIW NO off
high-speed output CH2
M1573 E.nabllng the negative limit function of the x |x| x| o |offl of i RIW NO off
high-speed output CH3
M1574 The- F)OG of CHO |-n the instruction ZRN is « | x| x o lof!| of i RIW NO off
positive stop function.
M1575 | The DOG of CH1 in the instruction ZRN is X | X | X | o |Off| Off - R/W NO Off
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. ES Off |STOP| RUN
Spi/lCIaI Function EX | SX E;f EC: 4 4 4 | Attribute |Latched| Default
EC On | RUN |STOP

positive stop function.

M1576 The. I;)OG of CH2 |.n the instruction ZRN is < | x| x o lof| off ) RIW NO off
positive stop function.

M1577 The. POG of CH3 |.n the instruction ZRN is w | x| x o lof| off ) RIW NO off
positive stop function.

Off: Number of times the instruction ZRN search
for the Z phase

M1578 On: The output designates the displacement. XX x| o qofty o i RIW NO off
The flag is used with D1312.
The absolute position of Delta ASDA-A2 servo is

M1580 | read successfully by means of the instruction X | X | X | o |Off| Off | Off R/W NO Off

DABSR.

The absolute position of Delta ASDA-A2 servo is
M1581 | not read successfully by means of the instruction| X | X | X | o | Off | Off | Off R/W NO Off
DABSR.

If the left limit switch of CHO is enabled by means
of the instruction ZRN, it can be triggered either
M1584 | by a rising-edge signal or by a falling-edge X | X | X | o |Off| Off - R/W NO Off
signal. (OFF: Rising-edge signal; ON:
Falling-edge signal)

If the left limit switch of CH1 is enabled by means
of the instruction ZRN, it can be triggered either
M1585 | by a rising-edge signal or by a falling-edge X | X | X | o |Off| Off - R/W NO off
signal. (OFF: Rising-edge signal; ON:
Falling-edge signal)

If the left limit switch of CH2 is enabled by means
of the instruction ZRN, it can be triggered either
M1586 | by a rising-edge signal or by a falling-edge X | X | X | o |Off| Off - R/W NO off
signal. (OFF: Rising-edge signal; ON:
Falling-edge signal)

If the left limit switch of CH3 is enabled by means
of the instruction ZRN, it can be triggered either
M1587 | by a rising-edge signal or by a falling-edge X | X | X | o |Off| Off - R/W NO off
signal. (OFF: Rising-edge signal; ON:
Falling-edge signal)

Conversion value in analog input ADO for 24SV2
M1588* | PLC exceeding the maximum value, 4047 X | X | X |ausv| Off | Off - R NO Off
(voltage) / 2023 (current)

Conversion value in analog input AD1 for 24SV2
M1589* | PLC exceeding the maximum value, 4047 X | X | X |ausv| Off | Off - R NO Off
(voltage) / 2023 (current)

The speed at which data is exchanged by means
M1590 | of Ethernet increases. (ON: Enabled; OFF: X | X | X |viez2| Off | Off - R/W NO Off
Disabled)

Reverse high-speed output direction of CHO (Y1)
(ON: output in the positive direction;

M1592 OFF: output in the positivie direction direcition KX X vass | OFf | Off i RIW NO off
after the reserved direction flag is ON)

M1593 | Reverse high-speed output direction of CH1 (Y3)| X | X | X |vies| Off | Off - R/W NO Off

M1594 | Reverse high-speed output direction of CH2 (Y5)| X | X| X |viss| Off | Off - RIW NO Off

M1595 | Reverse high-speed output direction of CH3 (Y7)| X | X | X |vies| Off | Off - R/W NO off

M1596 (RYelvle)rZirhlzihs;s,/gesﬁg)utput direction of CH4 S| X lvies| Off | Off i RIW NO Off

M1597 | Reverse high-speed output direction of CH5 X | X| X |vies| Off | Off - R/W NO Off
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. ES Off [STOP| RUN
Special . EC3|EH3 .
P Function EX | SX c3 4 4 4 | Attribute |Latched| Default
M -8K |SV2
EC On | RUN |STOP
(Y13) (for 24SV2 PLC)
Fixed slope ramp-up/d for high- d output
M1604* pe ramp-upidown Tor igh-speed ot 1 | X |vies|Off | OFf | - | RW | NO | Off
CHO (YO0/Y1)
Fixed slope ramp-up/down for high-speed output
M1605* | (Y2/F\)(3) p-up gh-sp PRSI X | X |wviss| OFf | Off | - | RW | NO | oOff
Fixed slope ramp-up/down for high-speed output
M1606* CH2 (Y4/55) p-up gn-sp P X | X | X |vigs| Off | Off - R/W NO Off
Fixed slope ramp-up/down for high-speed output
M1607* CH3 (Y6/57) P-up gn-sp P X | X | X |vigs| Off | Off - R/W NO Off
Enable high-speed output for CH1(Y2/Y3) and to
M . . -
1608 catch speed with the input group (X0/X1) X X] X fves | Of | Off RIW NO Off
Enable MPG mode (refer to CSFO instruction for
M1609 |  © details) ( X | X | X |vigs| Off | Off - RIW NO Off
Activate the masked area when the mark
M1610* | aligment function is enabled during high-speed | X | X | X |viss| Off | Off - R/W NO Off
output of CHO(YO/Y1).
Activate the masked area when the mark
M1611* | aligment function is enabled during high-speed | X | X | X |viss| Off | Off - RIW NO Off
output of CH1(Y2/Y3).
Activate the masked area when the mark
M1612* | aligment function is enabled during high-speed | X | X| X |viss| Off | Off - R/W NO Off
output of CH2(Y4/Y5).
Activate the masked area when the mark
M1613* | aligment function is enabled during high-speed | X | X| X |viss| Off | Off - R/W NO Off
output of CH3(Y6/Y7).
Executing output from Ch4(Y10/Y11) (for 24SV2
M1614 | o g outp ( ) (for X X | X |oasvo| OFf | OFf | - | RW | NO | Off
Executing output from Ch5(Y12/Y13) (for 24SV2
wi61s | o0 g ot ( ) (for Y| X | X |oasvo| OFf | OFf | - | RW | NO | Off
Selecting protocols of V2.0A (ON) or V2.0B
M1620 (OFF) for CANRS instruction X K] X fvaos| OFf | OFf i RIW NO off
Selecting Master/Slave mode for CANRS
M1621 instmctign X | X | X |vaos| OFf | Off | - RW | NO | oOff
Selecting Master/Slave mode for CANRS
M1622 mstmctign X | X| X |veos| O | OFf | - | RW | NO | oOff
M1623 | CANRS instruciotn communication error X X | X |vaos| Off | Off - RIW NO Off
Activate the filtering function for a built-in single
M1630* | . . . . -
input point (X0~X17; one point at a time) X X)X vaos | OFf | OFf RIW NO off
Change the filtering time for a built-in single input
* -
M1631 point (X0~X17; one point at a time) X | X X | vzos| OFf | Of RIW NO Off
Refresh the value in special device for the
M1640 current output CHO (Y0/Y1) (REF instruction) X X | X veos | OFF | OFf i RIW NO off
Refresh the value in special device for the
M1641 current output CH1 (Y2/Y3) (REF instruction) X | X| X veos | OFF | OFf i RIW NO off
Refresh the value in special device for the
M1 -
642 current output CH2 (Y4/Y5) (REF instruction) X X| X veos | OFF | OFf RIW NO off
Refresh the value in special device for the
M1 -
643 current output CH3 (Y6/Y7) (REF instruction) X X| X veos | OFF | OFf RIW NO off
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. ES Off [STOP| RUN
SpeDC|aI Function EX | SX E;;KS E\H/Z’ 4 4 4 |Attribute [Latched | Default
SS On | RUN | STOP
D1000* | Scanning watchdog timer (WDT) (Unit: ms) o o o o | 200 - - R/W NO 200
Displaying the program version of EH2/EH3 # # #
D1001 DVP-PLC (initial factory setting) Others ° ° ° ° - - - R VES #
Program capacity
Sum of program memory
D1002* # - - R N #
0021 4 > Ec3-8K: 7920, ES/EC: 3792, EHarsv2: | O | | ° | ° ©
30000
Sum of program memory
D1003 | # -> EC3-8K: -7920, ES/EC: -3792, EH3/SV2: o | o o | o - - - R YES #
-30000
D1004* | Syntax check error code o o o o 0 0 - R NO 0
D1007 !\lumber of times the low voltage of the battery x| x| x| o ) ) i R Yes 0
is recorded
D1008* | When WDT is On, show the step number o o o o 0 - - R NO 0
ES/EC/SX: recording number of occurrences of
LV signals
D009 | ¢y 1o/Sv/EHE/SV2: register for SRAM lostdata | © | © | © | © | ~ ; ; R YES |0
error code
D1010* | Current scan time (Unit: 0.1ms) 0 - - R NO 0
D1011* | Minimum scan time (Unit: 0.1ms) 0 - - R NO 0
D1012* | Maximum scan time (Unit: 0.1ms) o o o 0 - - R NO 0
D1015* O_~32,767 (ur.ut: 0.1ms) accumulative x| olxlo 0 ) i RIW NO 0
high-speed timer
After a PLC is powered, it will delay detecting
the extension modules connected to it for a
X | X | X - - -
b1016 certain amount of time. (Time unit: 200ms) The Ve RIW YES K25
setting range is K20 ~ K50.
D1018* | PI (low byte) o o o o H OBFD H OBFD H'OFDB| R/W NO [H'OFDB
D1019* | PI (high byte) o | o o | o H;OA' H;OA' H'4049| R/W NO |H4049
D1020* X0 ~ X7 input filter (Unit: ms); modulation o o o o 10 i i RIW NO 10
range: 2~20ms
D1021* | X10 ~ X17 input filter (Unit: ms) o o o o 10 - - R/W NO 10
Multiplied frequency of A-B phase counters o o | X | X 0 - - R/W NO 0
D1022 i i i
The first starting frequency and the later ending x | % | X lusws| - ) i RIW YES 200
frequency of CH4
Register for detected pulse width, Unit: 0.1ms
(Available in ES/EX/EC_V6.4, SX_V1.6, and o | o o | X 0 - - R/W NO 0
D1023* | EC3-8K)
The first starting frequency and the later ending x | % | X lusval - i i RIW VES 200
frequency of CH4
D1025* | Code for communication request error o o o o 0 - - R NO 0
When M1156 is On, the (32-bit) pulse | Low
* X X -
D1026 number for masking YO is set. If the | word ° ° 0 0 RIW NO 0
value is less than or equal to 0, the Hiah
D1027*| function will not be enabled. (Default '9 X | o | X | o 0 0 - R/W NO 0
. word
value: 0)
D1028 | Index register EO o o o 0 - - R/W NO 0
D1029 | Index register FO 0 - - R/W NO 0
Number of YO output pulses (low word)
* X _ _
D1030 EC3-8K: latched device °l° ° 0 R NO 0
Number of YO output pulses (high word)
D1031* . X - - R N
03 EC3-8K: latched device °l° ° 0 © 0
D1032 | Number of Y1 output pulses (low word) ) o o | X 0 - - R/W NO 0
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. ES Off |STOP| RUN

SpeDC|aI Function EX | SX E;:If ECS 4 4 0 |Attribute |Latched | Default
SS On | RUN | STOP

D1033 | Number of YO output pulses (high word) o o o | X 0 - - R/W NO 0
D1034 | Work mode of frequency measurement card X | X | X | o - - - R YES 1
D1035* | No. of input point X as RUN/STOP X | X | X | o - - - R/W YES 0
D1036* | COM1 communication protocol o o o o | H'86 - - R/W NO H’86
D1037 | Repetition time of HKY key X | X | X | o - - - RIW NO

Delay time of data response when PLC CPU as
slave in RS-485 communication, range: 0 ~
10,000 (unit: 0.1ms)

D1038* | SA: delay time for sending the next o o o o - - - R/W YES 0
communication data in PLC LINK (unit for
SA/SX/EC3-8K: 1 scan cycle;
EH2/SV/EH3/SV2: 0.1ms)

D1039* | Fixed scan time (ms) o o o o 0 - - R/W NO 0
D1040 | On status of step No. 1 X | o o o 0 - - R NO 0
D1041 | On status of step No. 2 X | o o o 0 - - R NO 0
D1042 | On status of step No. 3 X | o | o o 0 - - R NO 0
D1043 | On status of step No. 4 X | o o o 0 - - R NO 0
D1044 | On status of step No. 5 X | o o o 0 - - R NO 0
D1045 | On status of step No. 6 X | o o o 0 - - R NO 0
D1046 | On status of step No. 7 X | o o o 0 - - R NO 0
D1047 | On status of step No. 8 X | o | o o 0 - - R NO 0
D1048 | Edit the proportional output for CSFO instruction| X | X | X |vigs| O - - R/W NO 0
D1049 | No. of alarm On X | o | X | o 0 - - R NO 0

MODRD is used to read data. The PLC system
automatically converts the characters in D1070
~ D1085 to hexadecimal values in the ASCII
mode, or combine the low eight bits in D1070 ~
D1085 into eight 16-bit values in the RTU
mode.

D1050

D1055

Present value at analog input channel CHO in
* x - _
D1056" | 5x/EX or at CHO on AD card in EH3/SV2 °l° ° 0 R NO 0

Present value at analog input channel CH1 in
D1057* . X 0 - - R NO 0
SX/EX or at CH1 on AD card in EH3/SV2 °l° °

Present value at analog input channel CH2 in

X | X | X - -
I Ex o 0 R NO 0
Enabling X1 interrupt to get the counting value
) X | X | X | o 0 0 - R NO 0
of C241 (M1056 is On)-Low word
Present value at analog input channel CH3 in o | x| x| x 0 i i R NO 0
D1059* EX
Enabling X1 interrupt to get the counting value
) | X | X | X | o 0 0 - R NO 0
of C241 (M1056 is On)-High word
D1061 System error message: number of errors o |l x| x| x i i i R VES 0
recorded in latched area
D1062 | Average times of ADO, AD1in SX (2~10times)| X | o | X | X 2 - - R/W NO 2

PLC reads/writes all programs (and password)
and all latched data in the memory card.

PLC reads all programs (and password) in the
D1063*| memory card: H5S5AA X | X | X | o 0 - - R/W NO 0
PLC writes all programs (and password) in the
memory card: HAA55

PLC reads all latched data in the memory card:
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. ES Off |STOP| RUN
SpeDC|aI Function EX | SX E;;KS E\H/Z’ g g J  |Attribute |Latched | Default
SS On | RUN | STOP
H55A9
PLC writes all latched data in the memory card:
HA955
PLC reads/writes all programs (and password)
and recipe in the internal FLASH ROM.
D1064* PLC reads FLASH: H55AA; PLC writes FLASH: | | | o o 0 i i RIW NO 0
HAAS5
H55A9/ H99AB/ HA955/ HAB55/ H8888 are
added in EH3/SV2.
D1067* | Error code for operational error o o o o 0 0 - R NO 0
D1068* | Locking the address of operational error o o o o 0 - - R NO 0

Process of data for Modbus communication
D1070 instruction. When the RS-485 communication
instruction built-in the PLC sent out is received,
l . . o o o o 0 - - R NO 0
D1085 the response messages will be stored in D1070
~ D1085. You can view the response messages
by checking these registers.

High word of the set password in DVP-PCCO01

D1086 | (displayed in hex corresponded by its ASCII o | o o | o 0 - - R/W NO 0
characters)
Low word of the set password in DVP-PCCO01

D1087 | (displayed in hex corresponded by its ASCII o o o o 0 - - R/W NO 0
characters)

Process of data for Modbus communication
instruction. When the RS-485 communication
instruction built-in the PLC is executed, the
words of the instruction will be stored in D1089
~ D1099. You can check whether the instruction
is correct by the contents in these registers.

D1089

D1099

D1100 | Corresponding status after LV signal isenabled | X | X | o o 0 - - R/W NO 0
D1101* | Start address of file registers X | o o o - - - R/W YES 0
D1102* | Number of data copied in file register X | o o | o - - - R/W YES | 1,600
Start No. of file register D for storing data (has to
* X - - -
D1103 be bigger than 2,000) o | o] o R/W YES | 2,000
COM3 communication protocol setting (for
* X | X | X - -
D1109 EH3/SV2) o | H86 R/W NO H86
. | Average value at analog input channel CHO in X
D1110 SX/EX or at CHO on AD card in EH3/SV2 ° ° ° 0 R NO 0
Average value at analog input channel CH1 in X
D1111* . - - R N
SX/EX or at CH1 on AD card in EH3/SV2 °l1° ° 10 © 0
2\>/(erage value at analog input channel CH2 in o | x| x | x 0 i i R NO 0
D1112* | The low word of the frequency on which CH3
(Y6/Y7) outputs pulses (EH3/SV2 V1.86 and X | X | X |vigs| O - - R/W NO 0
above)
2\)/(erage value at analog input channel CH3 in o | x| x | x 0 i i R NO 0
D1113* | The high word of the frequency on which CH3
(Y6/Y7) outputs pulses (EH3/SV2 V1.86 and X | X | X |viss| O - - R/W NO 0
above)
Setting for analog input work mode for 24SVv2
* X | X | X - - -
D1115 PLC (default: Off) 24sv2| O R/W NO 1
CHO of analog output in SX/EX
D1116* ) X 0 0 0 R/W NO 0
CHO of DA card in EH3/SV2 °l° °
D1117* | CH1 of analog output in SX/EX o o | X | o 0 0 0 R/W NO 0
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. ES Off |STOP| RUN
SDGDCIa| Function EX | SX E;:If ECZ’ g g 3 |Attribute |Latched | Default
SS On | RUN | STOP

CH1 of DA card in EH3/SV2

Sampling time of analog/digital conversion in
SX/EX/EH3/SV2 (ms)

* X - -

DIL18™ | 551: Only when the AD/DA card is in EH3/SV2 | © | © °| 5 RIW | NO 5

is the function supported.

D1120* | COM2 (RS-485) communication protocol o o o o | H'86 - - R/W NO H’'86
D1121 | PLC communication address (latched) o o o o - - - R/W YES 1
D1122 | Remaining number of words of sent data o o o o 0 0 - R NO 0
D1123 | Remaining number of words of received data o o o o 0 0 - R NO 0
D1124 | Definition of start word (STX) o o o o | H'3A - - R/W NO H’3A
D1125 | Definition of the first end word o o o o | HOD - - R/W NO H'0D
D1126 | Definition of the second end word o | o | o o | HOA - - R/W NO H'0A

!nterrL{ptlon rgquest for receiving specific word o |l x| o | x 0 i i RIW NO 0
D1127 in RS instruction (1150)

Number of pulses in the acceleration area of the

e . X | X | X | o 0 - - R NO 0

positioning instruction (Low word)
D1128 Num.ber. of pulses ip the gcceleration area of the x| x| x| o 0 i i R NO 0

positioning instruction (High word)
D1129 | Abnormal communication time-out (time: ms) o | o | o o 0 - - R/W NO 0
D1130 | Error code returning from Modbus o | oo o 0 - - R NO 0

Low 16 bytes of high-speed counter value

extracted by interruption 1501 X | o | X | X 0 - - R NO 0
D1131* | (Not available in SX series PLCs)

OQutput/input ratio of CHO close-loop control < | x| o o | 100 i i RIW NO 100

(for EH3/SV?2)

High 16 bytes of high-speed counter value
extracted by interruption 1501 X | o | X | X 0 - - R NO 0
D1132* | (Not available in SX series PLCs)

Output/input ratio of CH1 close-loop control

X | X | X 1 - - R N 1
(for in EH3/SV?2) ° | 100 w © 00
D1133* Num.ber. of pulses in the deceleration area of the| | | | | 0 i i R NO 0
positioning instruction (Low word)
D1134* Num.ber. of pulses in the Qeceleratlon areaofthel . | o | o 0 i i R NO 0
positioning instruction (High word)
Pulse number for masking Y2 (Low word)
D1135* When. M115§3 = ON and thg pqlse number for x| x| x| o 0 i i RIW NO 0
masking Y2 is not 0, enabling instruction
DDRVI/DPLSR for masking interrupt.
Pulse number for masking Y2 (High word)
D1136* When M1158 = ON and the pulse number for x| x| x| o 0 i i RIW NO 0

masking Y2 is not 0, enabling instruction
DDRVI/DPLSR and masking interrupt

D1137* | Address where incorrect use of operand occurs | o o o o 0 0 - R NO 0

D1140* Number of right-side special extension modules o o o o 0 i i R NO 0
(max. 8)

D1142* | Number of points X in digital extension unit o o o o 0 - - R NO 0

D1143* | Number of points Y in digital extension unit o o o o 0 - - R NO 0

D1145* Number of left-side special extension modules | | | o | 0 i i R NO 0

(max. 8) (only available in EH3-L, SV2)
Type of memory card

b0 = 0: no card existing (HO000)

b0 = 1: with memory card X | X | X | o 0 - - R NO 0
D1147 | pg = 0: memory card Off (HFFFF)
b8 = 1: memory card On (H0101)

Setting for the acceleration / deceleration time X | X | X oasv2| - - - R/W YES 100
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. ES Off [STOP| RUN
SpeDC|aI Function EX | SX Eé:KS E\H/S g g 4  |Attribute [Latched | Default
SS On | RUN | STOP
for CH4 pulse output
Type of function extension card
0: No card
1: RS-232 card (DVP-F232)
2: RS-422 card (DVP-F422)
8: Analog input card (DVP-F2AD)
9: Analog output card (DVP-F2DA) X | X | X | o 0 - - R NO 0
D1149 |11: Ethernet communication function extension
card (DVP-FENO1)
12: CANopen communication function extension
card (DVP-FCOPM)
13: RS-485 card (DVP-F485)
Setting for the acceleration / deceleration time x| % | X lusval - i i RIW VES 100
for CH5 pulse output
D1150 Table cgunt register in multi-group setting < | x| %o 0 0 0 R NO 0
comparison mode of DHSZ command
D1151 Table countlng.reglster for DHSZ multiple set < | x| X1 0 0 0 R NO 0
values comparison mode
D1152 ngh W(_)rd of changed D value for DHSZ < | x| X1 0 0 0 R NO 0
instruction
D1153 !_ow wqrd of changed D value for DHSZ < | x| X1 0 0 0 R NO 0
instruction
Suggested deceleration time interval (10 ~
32,767m§) for adjustaple x| o | x| x| 200 i i RIW NO 200
D1154* | acceleration/deceleration pulse output YO
(Not available in SX V3.0 and above)
Pulse number for masking Y4 (Low word) X | X | X | o 0 0 - R/W NO 0
Suggested deceleration frequency (-1 ~
-32,700H.z) for adjustgble x| o | x| x |l1ooo| - i RIW NO | -1,000
D1155* | acceleration/deceleration pulse output YO
(Not available in SX V3.0 and above)
Pulse number for masking Y4 (High word) X | X | X | o 0 0 - R/W NO 0
D1156 . .
I o R R R R I I I VA O
D1159
PeS|gn§ted special D for RTMU, RTMD x| x| x| o 0 ) i RIW NO 0
D1160 instructions (K4)
Low word of the present output pulse frequency
X | X | X - -
of CHO (YO/Y1) viez| O R/W NO 0
!De&gngted special D for RTMU, RTMD x| x| x| o 0 i i RIW NO 0
D1161 instructions (K5)
High word of the present output pulse
X | X | X - - R/W N
frequency of CHO (Y0/Y1) viez| 0 ! © 0
Peagngted special D for RTMU, RTMD < | x| x| o 0 i i RIW NO 0
D1162 instructions (K6)
Low word of the present output pulse frequency
X | X | X - -
of CH1 (YZ/Y?)) V1.62 0 R/W NO 0
Peagngted special D for RTMU, RTMD x| x| x| o 0 i i RIW NO 0
instructions (K7)
D1163 High word of the present output pulse
X | X | X - -
frequency of CH1 (Y2/Y3) viez| 0 RIW NO 0
Pe5|gn§ted special D for RTMU, RTMD x| x| x| o 0 ) i RIW NO 0
D1164 instructions (K8)
Low word of the present output pulse frequency
X | X | X - -
of CH2 (Y4/Y5) V1.62 0 R/W NO 0
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. ES Off |STOP| RUN
SpeDC|aI Function EX | SX E;:If ECS v 3 0  |Attribute |Latched | Default
SS On | RUN | STOP
_De5|gn§1ted special D for RTMU, RTMD x| x| x| o 0 i i RIW NO 0
instructions (K9)
D1165 High word of the present output pulse
X | X | X 0 - - R/W NO 0
frequency of CH2 (Y4/Y5) V162
Low word of the present output pulse frequency
* X | X | X - -

D1166™| ¢ cH3 (Y6/Y7) (EH3/SV2 V1.62 ~ V1.84) viez| 0 RIW | NO 0
High word of the present output pulse

D1167* | frequency of CH3 (Y6/Y7) (EH3/SV2 V1.62 ~ X | X | X |viez| O - - R/W NO 0
V1.84)

D1168 _Interru_ptlon rgquest for receiving specific word %< | o o o 0 i i RIW NO 0
in RS instruction (1150)

Interruption request for receiving specific word
X | X | X - -

D1169 in RS instruction (1160) ° 0 RIW NO 0

D1170* PC value when executing single step (Single x| x| x| o 0 0 0 R NO 0
stSC)

Frequency of 2-phase pulse output (12Hz ~
X X | X - -

D1172% 20kHz) (Not available in SX V3.0 and above) ° 0 RIwW NO 0
EH3: enaple the sgftware filtering function for x| x| x| o 0 i i RIW NO 0
X20~X37 input points
Modes of 2-ph§se pulse output (K1 and K2) x| ol x| x 0 i i RIW NO 0

D1173* (Not available in SX V3.0 and above)

EH3: enaple the sgftware filtering function for x| x| x| o 5 i i RIW NO 5
X20~X37 input points
Low 16 bits of tgrget n.umbers of 2-phase output x| ol x| x 0 i i RIW NO 0

D1174* pulses (Not available in SX V3.0 and above)

EH3: enaple the sgﬁware filtering function for x| x| x| o 0 i i RIW NO 5
X40~X57 input points

High 16 bits of target numbers of 2-phase

output pulses (Not available in SX V3.0 and X | o | X | X 0 - - R/W NO 0
above)

D1175* EH3: enable the software filtering function for
X20~X37 input points o
When CANRS instruction is in broadcast mode, | X | X | X 2 - - R/W NO 2

. . V2.06
the sum of th accumulated communication
packet received
Low 16 bits of current numbers of 2-phase

D1176 | output pulses (Not available in SX V3.0 and X | o | X | X 0 - - R/W NO 0
above)

High 16 bits of current numbers of 2-phase
output pulses (Not available in SX V3.0 and X | o | X | X 0 - - R/W NO 0

D1177 | above)

CANRS instruction communication timeout x | % | % |yaos| 200 0 i RIW NO 0
(ms)

D1178* | VRO value X | o] o] o 0 - - R NO 0

D1179* | VR1 value X | o] o] o 0 - - R NO 0
When X2 interruption (1201) occurs,
|mm§d|ately extractln.g the low 16 bytes from x| ol x| x 0 0 i RIW NO 0
X0 high-speed counting value. (Only supports

D1180* | V1.8 and above versions.)

Enabling X2 to get the counting value of the

high-speed counter C241 (M1057 is On)(Low X | X | X | o 0 0 - R NO 0
word)

When X2 interruption (1201) occurs,

D1181* | immediately extracting the high 16 bytes from X | o | X | X 0 0 - R/W NO 0
X0 high-speed counting value.
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SpeDciaI Function E)S( SX E;;KS E\H/Z’ %ﬁ ST@O i REN Attribute |Latched | Default
SS On | RUN | STOP

Enabling X2 to get the counting value of the

high-speed counter C241 (M1057 is On)(High X | X | X | o 0 0 - R NO 0

word)
D1182 | Index register E1 X | o o o 0 - - R/W NO 0
D1183 | Index register F1 X | o o | o 0 - - R/W NO 0
D1184 | Index register E2 X | o o o 0 - - R/W NO 0
D1185 | Index register F2 X | o o o 0 - - R/W NO 0
D1186 | Index register E3 X | o o o 0 - - R/W NO 0
D1187 | Index register F3 X | o o | o 0 - - R/W NO 0
D1188 | Index register E4 X | X | o o 0 - - R/W NO 0
D1189 | Index register F4 X | X | o o 0 - - R/W NO 0
D1190 | Index register E5 X | X | o o 0 - - R/W NO 0
D1191 | Index register F5 X | X | o o 0 - - R/W NO 0
D1192 | Index register E6 X | X | o] o 0 - - R/W NO 0
D1193 | Index register F6 X | X | o o 0 - - R/W NO 0
D1194 | Index register E7 X | X | o o 0 - - R/W NO 0
D1195 | Index register F7 X | X | o o 0 - - R/W NO 0

Content in the display (available in SX) X | o | X | X 0 - - R/W NO 0
T | eeaeteton i tor s e ot | X Xm0 | -] - | RW | YES | 100

Refreshing the display (unit: 100ms) (for SX) X | o | X | X 5 - - R/W NO 5
D1197 | when M1569 is ON, you can set the x | x| x |us| o ) ) rw | ves | 100

deceleration time for CH5 pulse output.

SX: When X3 interruption (1301) occurs,
immediately extracting the low 16 byte from X1
high-speed counting value. (Only supports V1.8
D1198*| and above versions.) X | o | X ]| o 0 0 - R NO 0
EH3/SV2: Enabling X3 to get the counting
value of the high-speed counter C241 (M1058
is On) (Low word)

SX: When X3 interruption (I1301) occurs,
immediately extracting the high 16 byte from X1
high-speed counting value. (Only supports V1.8
D1199*| and above versions.) X | o | X | o 0 0 - R NO 0
EH3/SV2: Enabling X3 to get the counting
value of the high-speed counter C241 (M1058
is On) (High word)

Start latched address for auxiliary relays MO ~
D1200* | M999 X | o | X | o - - - R/W YES #
# -> EH3/SV2: 500; SX: 512

End latched address for auxiliary relays MO ~

D1201* M999 X o X o - - - R/W YES 999
D1202* ?t:\/lrz(l)agghed address for auxiliary relays M2000 x| ol x| o i i i RIW YES | 2,000
D1203* Er:\illg;c;ed address for auxiliary relays M2000 x| ol x| o i i i RIW YES | 4,095
D1204* _?tlagrglatched address for 100ms timers TO ~ x| x| x| o i i i RIW VES |HEFFE
D1205* _IE_:rL\ggIatched address for 100ms timers TO ~ x| x| x| o i i i RIW VES |HEFFE
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. ES Off |STOP| RUN
SpeDC|aI Function EX | SX E;:If ECZ’ v 3 0  |Attribute |Latched | Default
SS On | RUN | STOP
D1206* | Start latched address for 10ms timers T200~T2| X | X | X | o - - - R/W YES |H'FFFF
D1207* End latched address for 10ms timers T200 ~ x| x| x| o i i i RIW VES |HEFFE
T239
Start latched address for16-bit counters CO ~
D1208* | C199 X | o| X | o - - - R/W YES #
# -> EH3/SV2: 100; SX: 96
D1209* End latched address for 16-bit counters CO ~ x| olx|o i i i RIW YES 199
C199
Start latched address for 32-bit counters C200
D1210* | ~ C234 X | o | X | o - - - R/W YES #
# -> EH3/SV2: 220; SX: 216
D1211* End latched address for 32-bit counters C200 ~ | ol x| o i i i RIW YES 234
C234
Start latched address for 32-bit high-speed
D1212* X X - - - R YE 2
counters C235 ~ C255 ° ° W S| %
End latched address for 32-bit high-speed
D1213* X X - - - R/W YES 255
counters C235 ~ C255 ° °
Start latched address for steps SO ~ S899
D1214* X X - - - R YE #
# -> EH3/SV2: 500; SX: 512 ° ° W S
End latched address for steps SO ~ S899
* X X - - -
D1215%| 4 > EH3/SV2: 899; SX: 895 ° ° RW | YES | #
D1216* | Start latched address for registers DO ~ D999 X | o | X]|o - - - R/W YES 200
D1217* | End latched address for registers DO ~ D999 X | o | X | o - - - R/W YES 999
D1218* Start latched address for registers D2000 ~ x| olx|o i i i RIW YES | 2,000
D9999
End latched address for registers D2000 ~
D1219* | D9999(# -> EH3/SV2: 11999; EH2: 9999; SX: X | o| X | o - - - R/W YES #
4999)
Phase of the 15t group pulse output CHO (YO SX
D1220 ' X |V3.| X | o 0 - - R/W NO 0
Y1)
0
nd
D1221 sg;ise of the 2"9 group pulse output CH1 (Y2, x| x| x| o 0 i i RIW NO 0
Time difference between direction signal and
pulse output for the 15t group pulse CHO (YO, « | x| x i i
b1222 Y1) in DRVI, DDRVI, DRVA, DDRVA, PLSV, ° 0 RIW NO 0
DPLSV
Time difference between direction signal and
pulse output for the 2" group pulse CH1 (Y2, w | x| x i i
D1223 Y3) in DRVI, DDRVI, DRVA, DDRVA, PLSV, ° 0 RIW NO 0
DPLSV
D1225 | Counting mode of the counter HHSCO X | X | X | o 2 - - R/W NO 2
D1226 | Counting mode of the counter HHSC1 X | X | X | o 2 - - R/W NO 2
D1227 | Counting mode of the counter HHSC2 X | X | X | o 2 - - R/W NO 2
D1228 | Counting mode of the counter HHSC3 X | X | X | o 2 - - R/W NO 2
Phase of the 3" group pulse output CH2 (Y4,
X | X | X - -
D1229 | y5) (available in EH3/SV2) °| 0 RIW | NO 0
Phase of the 4" group pulse output CH3 (Y6
' X | X | X - -
D1230 | 7y (available in EH3/SV2) °| 0 RIW | NO 0
D1232* De&gnatmg number of output pylses for CHO x| x| x| o 0 i i RIW NO 0
deceleration and stop (low 16 bits)
Designating number of output pulses for CHO
* X | X | X - -
D1233 deceleration and stop (high 16 bits) ° 0 RIW NO 0
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. ES Off [STOP| RUN
SpeDC|aI Function EX | SX Eé:KS E\H/S g g 4  |Attribute [Latched | Default
SS On | RUN | STOP
D1234* De5|gnat|hg number of output pplses for CH1 x| x| x| o 0 i i RIW NO 0
deceleration and stop (low 16 bits)
D1235* De5|gnat|hg number of qutput pglses for CH1 x| x| x| o 0 i i RIW NO 0
deceleration and stop (high 16 bits)
D1236* De5|gnat|hg number of output p}JIses for CH2 x| x| x| o 0 i i RIW NO 0
deceleration and stop (low 16 bits)
D1237* De5|gnat|hg number of qutput pglses for CH2 x| x| x| o 0 ) i RIW NO 0
deceleration and stop (high 16 bits)
D1238* De5|gnat|hg number of output p.ulses for CH3 x| x| %o 0 ) i RIW NO 0
deceleration and stop (low 16 bits)
D1239* Designating number of output pulses for CH3 x| x| x| o 0 ) i RIW NO 0

deceleration and stop (high 16 bits)

The low 16 bits of the end frequency of CHO
D1240 | (available when the acceleration and the X | X | X | o 0 0 - R/W NO 0
deceleration are separate)

The high 16 bits of the end frequency of CHO
D1241 | (available when the acceleration and the X | X | X | o 0 0 - R/W NO 0
deceleration are separate)

Number of idle speed output from CHO in the

X | X | X -
D1244 instruction DCLLM ° 0 0 R/W NO 0
Number of idle speed output from CH1 in the
X | X | X -
D1245 | struction DCLLM ° 0 0 R/W NO 0
Number of idle speed output from CH2 in the
X | X | X -
D1246 | siruction DCLLM ° 0 0 R/W NO 0
D1247 Number of idle speed output from CH3 in the x| x| x R 0 0 i RIW NO 0

instruction DCLLM

Communication timeout of COM1 instruction
(unit: Ims; the maximum value is 50ms; the
D1249 | value less than 50ms is count as 50ms.) (Only | X | X | X | o 0 - - R/W NO 0
the instruction MODRW and RS are supported.)
RS: 0 indicates that the timeout is not set.
Communication error in COML1 instruction (Only
the instruction MODRW and RS are supported.)
Communication timeout of COM3 instruction
(unit: 1ms; the maximum value is 50ms; the
D1252 | value less than 50ms is count as 50ms.) (Only | X | X | X | o 0 - - R/W NO 0
the instruction MODRW and RS are supported.)
RS: 0 indicates that the timeout is not set.
Communication error in COM3 instruction (Only
the instruction MODRW and RS are supported.)

D1255 | COM3 station address X | X X o - - - R/W YES 0

When the RS-485 communication instruction
MODRW built-in the PLC is executed, the
words of sent out by the instruction will be
stored in D1256 ~ D1259. You can check
whether the instruction is correct by the
contents in these registers.
The RS-485 communication instruction
D1296 | MODRW built in the PLC automatically

l converts the ASCII data received in the o o o o 0 - - R NO 0
D1311 | designated register into hex and store the hex
data into D1296 ~ D1311.
D1312 Number of times the instruction ;RN searches x| x| x| o 0 0 i RIW NO 0
for Z phase and the number of displacement
Second in RTC: 00 ~ 59

* X X - -
D1313 #: read RTC and write ° ° # RIW NO 0

D1250 X | X | X | o 0 - - R/W NO 0

D1253 X | X | X | o 0 - - R/W NO 0

D1256

D1295
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. ES Off |STOP| RUN
SpeDC|aI Function EX | SX E;:If ECS v 3 0  |Attribute |Latched | Default
SS On | RUN | STOP
Minute in RTC: 00 ~ 59
* X X - -
D1314 #: read RTC and write ° ° # RIW NO 0
Hour in RTC: 00 ~ 23
* X X - -
D1315 #: read RTC and write ° ° # RIW NO 0
Day in RTC: 01 ~ 31
* X X - -
D1316 #: read RTC and write ° ° # RIW NO 1
Month in RTC: 01 ~ 12
D1317* X X # - - R N 1
3 #: read RTC and write ° ° w ©
Week inRTC: 1 ~7
* X X - -
D1318 #: read RTC and write ° ° # RIW NO 6
Year in RTC: 00 ~ 99 (A.D.)
* X X - -
D1319 #: read RTC and write ° ° # RIW NO 0
D1320* | ID of the 1t right-side extension module X | X | X | o 0 - - R NO 0
D1321*| ID of the 2" right-side extension module X | X | X | o 0 - - R NO 0
D1322*| ID of the 3™ right-side extension module X | X | X | o 0 - - R NO 0
D1323*| ID of the 4'" right-side extension module X | X | X | o 0 - - R NO 0
D1324* | ID of the 5 right-side extension module X | X | X | o 0 - - R NO 0
D1325*| ID of the 6™ right-side extension module X | X | X | o 0 - - R NO 0
D1326* | ID of the 7t right-side extension module X | X | X | o 0 - - R NO 0
D1327*| ID of the 8" right-side extension module X | X | X | o 0 - - R NO 0
Low word of offset pulse the 15t group pulses
X | X | X - -
D1328 CHO (YO, Y1) o 0 R/W NO 0
High word of offset pulse the 15t group pulses
X | X | X - -
D1329 CHO (YO, Y1) o 0 R/W NO 0
Low word of offset pulse the 2" group pulses
X | X | X - -
D1330 CH1 (Y2, Y3) o 0 R/W NO 0
High word of offset pulse the 2" group pulses
X | X | X - -
D1331 CH1 (Y2, Y3) o 0 R/W NO 0
Low word of the remaining number of pulses of
X | X | X - -
D1332 the 15 group pulses CHO (YO, Y1) ° 0 R NO 0
High word of the remaining number of pulses of
X | X | X - -
D1333 the 15t group pulses CHO (YO, Y1) ° 0 R NO 0
Low word of the remaining number of pulses of
X | X | X - -
D1334 the 2™ group pulses CH1 (Y2, Y3) ° 0 R NO 0
High word of the remaining number of pulses of
X | X | X - -
D1335 the 2™ group pulses CH1 (Y2, Y3) ° 0 R NO 0
EH3/SV2: Output low word of the present value
of the 15t group pulses CHO (YO, Y1)
X | X - - -
D1336 EC3-8K: Output low word of the present value ° ° R YES 0
of Y2 and CH1 (Y2, Y3)
EH3/SV2: Output high word of the present
value of the 15t group pulses CHO (YO, Y1)
D1337 . X | X - - - R YES 0
EC3-8K: Output high word of the present value ° °
of Y2 and CH1 (Y2, Y3)
EH3/SV2: Output low word of the present value
of the 2" group pulses CH1 (Y2, Y3)
D1 X | X - - - R YE
338 EC3-8K: Output low word of the present value ° ° S 0
of Y3 NOT latched
EH3/SV2: Output high word of the present
value of the 2" group pulses CH1 (Y2, Y3)
X | X - - -
D1339 EC3-8K: Output high word of the present value ° ° R YES 0
of Y3 NOT latched
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. ES Off [STOP| RUN
SpeDC|aI Function EX | SX E;;KS E\H/Z’ 4 4 4 |Attribute [Latched | Default
SS On | RUN | STOP
Start/end frequency of the 15t group pulse
D1340 X | X | X - - - R/W YES 200
output CHO (Y0, Y1) ©
D1341 | Low word of max. output frequency | Fixed X | o | X | o - - - R YES |H04DO
as
D1342 | High word of max. output frequency |200kHz | X | © | X | © - - - R YES 3
Acceleration/deceleration time for the 15 group
D1343* X | X | X - - - R/W YES 100
pulse output CHO (YO, Y1) °
Low word of the number of compensation
X | X | X - - -
D1344 pulses of the 15t group pulses CHO (YO, Y1) ° RIW YES 0
High word of the number of compensation
X | X | X - - -
D1345 pulses of the 15t group pulses CHO (YO, Y1) ° RIW VES 0
Low word of the number of compensation
X | X | X - - -
D1346 pulses of the 2" group pulses CH1 (Y2, Y3) ° RIW YES 0
High word of the number of compensation
X | X - - -
D1347 pulses of the 2" group pulses CH1 (Y2, Y3) ° ° RIW YES 0
D1348 CHO pulse outpgt. When M1534 = On, it refers x| x| x| o ) ) i RIW YES 100
to the deceleration time
D1349 CH1 pulse outpgt. When M1535 = On, it refers x| x| x| o ) ) i RIW YES 100
to the deceleration time
D1350 CH2 pulse outpgt. When M1536 = On, it refers x| x| x5 i i i RIW YES 100
to the deceleration time
D1351 CH3 pulse outpgt. When M1537 = On, it refers x| x| x| o i i i RIW YES 100
to the deceleration time
Start/end frequency of the 2" group pulse
D1352 X | X | X - - - R/W YE 2
3521 Cutput CH1 (Y2, Y3) ° ! S 00
i i i nd
D1353* Acceleration/deceleration time of the 2" group x| x| x| o i i i RIW YES 100

pulse output CH1 (Y2, Y3)

Scan cycle for the PLC link (unit: 1ms)

PS1: The maximum value is K32000
X | X | X - - -

D1354 PS2: KO: The PLC link stops or the first ° RIW VES 100

detection is complete.

Starting reference for Master to read from Salve

* X X } B . ,
D1355 ID#1 o o R/W YES |H'1064
D1356* ﬁ:;:;mg reference for Master to read from Salve | . o |l x 1 o ) ) i RIW vES |H1064
D1357* lS[;a#r;mg reference for Master to read from Salve | . o |l x 1 o ) ) i RIW vES |H1064
D1358* lS[;a#Tng reference for Master to read from Salve | N IV ) ) i RIW vES |H1064
D1359* |S[§a#r5tmg reference for Master to read from Salve | . N IV ) ) i RIW vES |H1064
D1360* ISSzr(tslng reference for Master to read from Salve x|lolxlo i i i RIW YES |H1064
D1361* ISSzr;lng reference for Master to read from Salve x|lolxlo i i i RIW YES |H1064
D1362* ISSertlng reference for Master to read from Salve x| ol x| o i i i RIW YES |H1064
D1363* Isszgmg reference for Master to read from Salve x| ol x|o i i i RIW YES |H1064
D1364* Starting reference for Master to read from Salve x| ol x| o i i i RIW vES |H1064
ID#10

D1365* Starting reference for Master to read from Salve x| ol x| o i i i RIW vES |H1064
ID#11

D1366* lS[;:thng reference for Master to read from Salve x| ol x| o i i i RIW vES |H1064
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. ES Off |STOP| RUN
SpeDC|aI Function EX | SX E;:If ECZ’ 4 4 0 |Attribute |Latched | Default
SS On | RUN | STOP

D1367* ﬁ;irltlsng reference for Master to read from Salve x| olx|o i i i RIW YES |H1064
D1368* ﬁ;irltzlg reference for Master to read from Salve x| olx|o i i i RIW YES |H1064
D1369* ﬁ;irltlgg reference for Master to read from Salve x| olx|o i i i RIW YES |H1064
D1370* ﬁ;irltlgg reference for Master to read from Salve | o |l x| o i i i RIW YES |H1064
D1371 ":'/llrlnoe7ggl(t)(r)]f PWM YO pulse output when x| x| x| o 1 i i RIW NO 1
D1372 :’/llrfoe;irll(t)(r)‘f PWM Y2 pulse output when x| x| x| o 1 i i RIW NO 1
D1373 :’/:TSeSgrll(t)(r)‘f PWM Y4 pulse output when x| x| x| o 1 i i RIW NO 1
D1374 :’/:TSeSLirll(t)(r)‘f PWM Y6 pulse output when x| x| x| o 1 i i RIW NO 1

Low word of the present value of the 3 group

X | X | X - - -

DI375 | uises cH2 (¥4, Y5) ° RW | YES | O

High word of the present value of the 3 group
D137 X | X | X - - - R YE

376 | lses CH2 (Y4, Y5) ° w S 0

Low word of the present value of the 4" group

D1377 X | X | X - - - R YE
3 pulses CH3 (Y6, Y7) ° w S 0
i th

D1378 High word of the present value of the 4" group x| x| x| o i i i RIW YES 0

pulses CH3 (Y6, Y7)

Start frequency of the 15t section and end
D1379 | frequency of the last section for the 3 group X | X | X | o - - - R/W YES 200
pulse output CH2 (Y4, Y5)

Start frequency of the 15t section and end
D1380 | frequency of the last section for the 4" group X | X | X | o - - - R/IW YES 200
pulse output CH3 (Y6, Y7)

Acceleration/deceleration time for the 3" pulse

X | X | X - - -
D1381 output CH2 (Y4, Y5) o R/W YES 100
Acceleration/deceleration time for the 4" pulse
X | X | X - - -
D1382 output CH3 (Y6, Y7) o R/W YES 100
Setting up the time difference between direction
.| signal and pulse output point for the 1% set of < | x| x i i
D1383 pulses CH2 (Y4, Y5) for DRVI, DDRVI, DRVA, ° 0 RIW NO 0
DDRVA, PLSV, DPLSYV instructions.
Setting up the time difference between direction
.| signal and pulse output point for the 1% set of < | x| x i i
D13g4 pulses CH3 (Y6, Y7) for DRVI, DDRVI, DRVA, ° 0 RIW NO 0
DDRVA, PLSV, DPLSV instructions.
D13186 ID of the left-side extension module « | x| x ° 0 R NO 0
D1393* (available in SV2 and EH3-L)
D1399* | Starting Salve ID designated by PLC LINK X | o | X | o - - - RIW YES 1
Read the MAC Address of the left-side module
(the numbering for the 1% left-side module is
* X | x| % - - -
D1400%) 100, the 8" one is K107) should work with vaz RIW | NO 0
M1145
D1401*
l Storine the MAC Address by order X | X | X |vaz - - - R NO 0
D1403*
D1410*| Fixed slope ramp-up/down for high-speed
X | X | X 200k - - R N 200k
D1411*| output CHO (YO/Y1) vies | 200 w © 00
D1412*| Fixed slope ramp-up/down for high-speed| x | X | X |viss| 200k - - R/W NO 200k
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. ES Off [STOP| RUN
SpeDC|aI Function EX | SX E;;KS E\H/Z’ 4 4 4 |Attribute [Latched | Default
SS On | RUN | STOP

D1413*| output CH1 (Y2/Y3)

D1415* Issirfng reference for Master to write in Salve % o % o ) ) i RIW YES |H10C8

D1416* ﬁ:;:;mg reference for Master to write in Salve x| ol x| o i i i RIW vES |H10cs

D1417* lS[;:glng reference for Master to write in Salve x| ol x| o ) ) i RIW vES |H10cs

D1418* Starting reference for Master to write in Salve x| olxlo ) ) i RIW vES |H10cs
ID#4

D1419* |S[§a#r5tmg reference for Master to write in Salve x| olxlo ) ) i RIW vES |H10cs

D1420* ISl:ga#retslng reference for Master to write in Salve x| olxlo ) ) i RIW vES |H10cs

D1421* lS[;a#r;lng reference for Master to write in Salve x| olxlo ) ) i RIW vES |H10cs

D1422% ISSertlng reference for Master to write in Salve x|lolxl|o i i i RIW VES |H10CS

D1423* ISSzglng reference for Master to write in Salve x|1olxlo i i i RIW YES |H10CS

D1424* Starting reference for Master to write in Salve x| ol x| o i i i RIW YES |H10CS
ID#10

D1425% Starting reference for Master to write in Salve x| ol x| o i i i RIW YES |H10CS
ID#11

D1426* Starting reference for Master to write in Salve x| ol x| o i i i RIW vES |H10cs
ID#12

D1427* Starting reference for Master to write in Salve x| ol x| o i i i RIW vES |H10cs
ID#13

D1428* Starting reference for Master to write in Salve x| ol x| o i i i RIW vES |H10cs
ID#14

D1429* Starting reference for Master to write in Salve x| ol x| o ) ) i RIW vES |H10cs
ID#15

D1430* Starting reference for Master to write in Salve x| olxlo ) ) i RIW vES |H10cs
ID#16

D1431* | Times of PLC LINK polling cycle X | o X | o 0 - - R/W NO 0

D1432* | Current times of PLC LINK polling cycle X | o X | o 0 - - R/W NO 0

D1433* | Number of salve units linked to PLC LINK X o X | o 0 - - R/W NO 0

D1434* | Data length to be read on Salve ID#1 X | o | X | o - - - R/W YES 16

D1435* | Data length to be read on Salve ID#2 X | o | X | o - - - R/W YES 16

D1436* | Data length to be read on Salve ID#3 X |1 o | X | o - - - R/W YES 16

D1437* | Data length to be read on Salve ID#4 X | o | X | o - - - R/W YES 16

D1438* | Data length to be read on Salve ID#5 X | o | X | o - - - R/W YES 16

D1439* | Data length to be read on Salve ID#6 X | o | X | o - - - R/W YES 16

D1440* | Data length to be read on Salve ID#7 X | o | X | o - - - R/W YES 16

D1441* | Data length to be read on Salve ID#8 X |1 o | X | o - - - R/W YES 16

D1442* | Data length to be read on Salve ID#9 X | o | X | o - - - R/W YES 16

D1443* | Data length to be read on Salve ID#10 X | o | X | o - - - R/W YES 16

D1444* | Data length to be read on Salve ID#11 X | o | X | o - - - R/W YES 16

D1445* | Data length to be read on Salve ID#12 X |1 o | X | o - - - R/W YES 16

D1446* | Data length to be read on Salve ID#13 X | o | X | o - - - R/W YES 16

D1447* | Data length to be read on Salve ID#14 X | o | X | o - - - R/W YES 16
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SpeDciaI Function E)S( SX E;:If ECZ’ %ﬁ STD(-) i REN Attribute |Latched | Default
SS On | RUN | STOP
D1448* | Data length to be read on Salve ID#15 X | o | X | o - - - R/W YES 16
D1449* | Data length to be read on Salve ID#16 X | o | X | o - - - R/W YES 16
D1450* | Data length to be written on Slave ID#1 X | o | X]|o - - - R/W YES 16
D1451* | Data length to be written on Slave ID#2 X | o | X | o - - - R/W YES 16
D1452* | Data length to be written on Slave ID#3 X | o | X | o - - - R/W YES 16
D1453* | Data length to be written on Slave ID#4 X | o | X | o - - - R/W YES 16
D1454* | Data length to be written on Slave ID#5 X | o | X | o - - - R/W YES 16
D1455* | Data length to be written on Slave ID#6 X | o | X]|o - - - R/W YES 16
D1456* | Data length to be written on Slave ID#7 X | o | X | o - - - R/W YES 16
D1457* | Data length to be written on Slave ID#8 X | o | X | o - - - R/W YES 16
D1458* | Data length to be written on Slave ID#9 X | o | X | o - - - R/W YES 16
D1459* | Data length to be written on Slave ID#10 X | o | X]|o - - - R/W YES 16
D1460* | Data length to be written on Slave ID#11 X | o | X | o - - - RIW YES 16
D1461* | Data length to be written on Slave ID#12 X | o | X | o - - - R/W YES 16
D1462* | Data length to be written on Slave ID#13 X | o | X | o - - - R/W YES 16
D1463* | Data length to be written on Slave ID#14 X | o | X]|o - - - R/W YES 16
D1464* | Data length to be written on Slave ID#15 X | o | X ]| o - - - R/W YES 16
D1465* | Data length to be written on Slave ID#16 X | o | X | o - - - RIW YES 16

Number of pulses required per revolution of

D1466
motor at CHO (low word)

X
X
X
o

R YES | 2,000

Number of pulses required per revolution of

X | X | X - - -
D1467 | otor at cHO (high word) © R YES 0
D1468 Number of pulses required per revolution of % % % . ] ) ) R VES 2,000
motor at CH1 (low word)
D1469 Number of pulses required per revolution of % % % . ] ) ) R VES 0

motor at CH1 (high word)

D1470 Distance created for 1 revolution of motor at % % % o i i i R YES 1,000
CHO (low word)

Distance created for 1 revolution of motor at
X | X | X - - -
D1471 CHO (high word) o R YES 0

D1472 Distance created for 1 revolution of motor at % % x o i i i R YES 1,000
CH1 (low word)

Distance created for 1 revolution of motor at

D473 | cha (high word) ol el el I N B ) R (B O
D1474 | Machine unit of CHO movement (low word) X | X | X | o - - - R YES 0
D1475 | Machine unit of CHO movement (high word) X | X | X | o - - - R YES 0
D1476 | Machine unit of CH1 movement (low word) X | X | X | o - - - R YES 0
D1477 | Machine unit of CH1 movement (high word) X | X | X | o - - - R YES 0
D1478 | Output/input ratio of CH2 close-loop control X | X | X | o | 100 - - R/W NO 100
D1479 | Output/input ratio of CH3 close-loop control X | X | X | o | 100 - - R/W NO 100

Data which is read from slave ID#1 in the PLC
LINK at the time when M1353 is OFF
D1480* | Initial data register where the data read from

1 slave ID#1~ID#16 in the PLC LINK isstoredat | X | o | X | o - - - R YES 0
D1495* | the time when M1353 is ON (For EH3/SV2)
(They are non-latched data registers in SX V3.0
and above.)
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. ES Off |STOP| RUN
SpeDC|aI Function EX | SX IiSKS E\H/Z’ 4 4 {  |Attribute |Latched | Default
SS On | RUN | STOP

Data which is written into slave ID#1 in the PLC
LINK at the time when M1353 is OFF
D1496* | Initial data register where the data written into

l slave ID#1~ID#16 in the PLC LINK is stored at | X o X o - - - R/W YES 0
D1511* | the time when M1353 is ON (For EH3/SV2)
(They are non-latched data registers in SX V3.0
and above.)

Data which is read from slave ID#2 in the PLC

LINK at the time when M1353 is OFF

D1512* | Initial communication address where the data
l read from slave ID#17~ID#32 inthe PLCLINK | X | o | X | © - - - R YES 0

D1527* | is stored at the time when M1353 is ON (For

EH3/SV2) (They are non-latched data registers

in SX V3.0 and above.)

Data which is written into slave ID#2 in the PLC
LINK at the time when M1353 is OFF
D1528* | Initial communication address where the data

l written into slave ID#17~ID#32 inthe PLCLINK | X | o | X | o - - - R/W YES 0
D1543* | is stored at the time when M1353 is ON (For
EH3/SV2) (They are non-latched data registers
in SX V3.0 and above.)

Data which is read from slave ID#3 in the PLC
D1544* LINK at the time when M1353 is OFF

! Number of data read from slave ID#17~ID#32 % o % o ) ) i R YES 0
D1559* in the PLC LINK at the time when M1353 is ON
(For EH3/SV2) (They are non-latched data

registers in SX V3.0 and above.)

Data which is written into slave ID#3 in the PLC
D1560* LINK at the time when M1353 is OFF
Number of data written into slave ID#17~ID#32
! . . . X | o | X | o - - - R/W YES 0
D1575+| " the PLC LINK at the time when M1353 is ON
(For EH3/SV2) (They are non-latched data

registers in SX V3.0 and above.)

Data which is read from slave ID#4 in the PLC
LINK at the time when M1353 is OFF
D1576* | Initial data register where the data read from

! slave ID#17~ID#32 in the PLC LINK isstoredat| X | o | X | o - - - R YES 0
D1591* | the time when M1353 is ON (For EH3/SV2)
(They are non-latched data registers in SX V3.0
and above.)

Data which is written into slave ID#4 in the PLC
LINK at the time when M1353 is OFF
D1592* | Initial data register where the data written into

l slave ID#17~ID#32 in the PLC LINK is stored at | X o X o - - - R/W YES 0
D1607* | the time when M1353 is ON (For EH3/SV2)
(They are non-latched data registers in SX V3.0

and above.)
D1608* | Data which is read from slave ID#5 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R YES 0

D1623* | SX V3.0 and above.)

D1624* | Data which is written into slave ID#5 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R/W YES 0
D1639* | SX V3.0 and above.)

D1640* | Data which is read from slave ID#6 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1655* | SX V3.0 and above.)
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. ES Off |STOP| RUN
SDGDCIa| Function EX | SX E;:If ECS g g 3 |Attribute |Latched | Default
SS On | RUN | STOP

D1656* | Data which is written into slave ID#6 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R/W YES 0
D1671* | SX V3.0 and above.)

D1672* | Data which is read from slave ID#7 in the PLC
1 LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1687* | SX V3.0 and above.)

D1688* | Data which is written into slave ID#7 in the PLC
! LINK (They are non-latched data registers in X | o | X | o - - - R/W YES 0
D1703* | SX V3.0 and above.)

D1704* | Data which is read from slave ID#8 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1719*| SX V3.0 and above.)

D1720* | Data which is written into slave ID#8 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R/W YES 0
D1735* | SX V3.0 and above.)

D1736* | Data which is read from slave ID#9 in the PLC
1 LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1751* | SX V3.0 and above.)

D1752* | Data which is written into slave ID#9 in the PLC
! LINK (They are non-latched data registers in X | o | X | o - - - R/W YES 0
D1767*| SX V3.0 and above.)

D1768* | Data which is read from slave ID#10 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1783*| SX V3.0 and above.)

D1784* | Data which is written into slave ID#10 in the
l PLC LINK (They are non-latched data registers | X | o | X | o - - - R/W YES 0
D1799* | in SX V3.0 and above.)

D1800* | Data which is read from slave ID#11 in the PLC
1 LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1815* | SX V3.0 and above.)

D1816* | Data which is written into slave ID#11 in the
! PLC LINK (They are non-latched data registers | X | o | X | o - - - R/W YES 0
D1831*| in SX V3.0 and above.)

D1832* | Data which is read from slave ID#12 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1847*| SX V3.0 and above.)

D1848* | Data which is written into slave ID#12 in the
l PLC LINK (They are non-latched data registers | X | o | X | o - - - R/W YES 0
D1863* | in SX V3.0 and above.)

D1864* | Data which is read from slave ID#13 in the PLC
1 LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1879* | SX V3.0 and above.)

D1880* | Data which is written into slave ID#13 in the
! PLC LINK (They are non-latched data registers | X | o | X | o - - - R/W YES 0
D1895* | in SX V3.0 and above.)

D1896* | Data which is read from slave ID#14 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R YES 0
D1911* | SX V3.0 and above.)

When M1356 is ON, the values in these
D1900 | registers are defined as the station address

! (ID1~1D16). The default station address in X | X | X | o |1~16 - - R/W NO 1~16
D1915 | D1399 is not used. Only when M1356 is ON is
the latched function available.

D1916 | When M1356 is ON, the values in these
1 registers are defined as the station address X | X | X | o |17~-32| - - R/W NO 17~32
D1931 | (ID17~1D32). The default station address in
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. ES Off |STOP| RUN
SpeDC|aI Function EX | SX Ii(;KS E\H/S 4 4 {  |Attribute |Latched | Default
SS On | RUN | STOP

D1399 is not used. Only when M1356 is ON is

the latched function available.

D1912* | Data which is written into slave ID#14 in the
! PLC LINK (They are non-latched data registers | X | o | X | o - - - R/W YES 0

D1927* | in SX V3.0 and above.)

D1928* | Data which is read from slave ID#15 in the PLC
l LINK (They are non-latched data registers in X | o | X ]| o - - - R YES 0

D1943* | SX V3.0 and above.)

D1944* | Data which is written into slave ID#15 in the
l PLC LINK (They are non-latched data registers | X | o | X | o - - - R/W YES 0

D1959* | in SX V3.0 and above.)

D1960* | Data which is read from slave ID#16 in the PLC
l LINK (They are non-latched data registers in X | o | X | o - - - R YES 0

D1975* | SX V3.0 and above.)

D1976* | Data which is written into slave ID#16 in the
! PLC LINK (They are non-latched data registers | X | o | X | o - - - R/W YES 0

D1991* | in SX V3.0 and above.)

D1970*| Setthe filtering time for a built-in single input
! point (X0~X17; one point at a time); unit: ys; X | X | X lv20s| O - - R/W NO 0

D1985*| setting range 0~20,000.

D1988"| Fixed slope ramp-up/down for high-speed

X | X | X 200k - - R/W N 200k
D1989*| output CH2 (Y4/Y5) vies | 200 / © 00
D1990*| r; - igh-
Fixed slope ramp-up/down for high-speed x | x | x |yies| 200k ) i RIW NO 200K
D1991*| output CH3 (Y6/Y7)
D1992 | Code of the ninth right side extension module X | X | X |[EH3| O - - R NO 0
D1993 | Code of the tenth right side extension module X | X | X |EH3| O - - R NO 0
Code of the eleventh right side extension x | x| x |ensl o i i R NO 0
D1994 module
DVP-PCCOL1 records the number of times the
X | o o | o 0 - - R/W NO 0
PLC code can be entered.
D1995 Code of the twelfth right side extension module | X | X | X |[EH3| O - - R NO 0
DVPPCCO01 records the length of PLC ID. X | o o o 0 - - R/W NO 0
The 15t word of PLC ID in DVPPCCO01
D1996 | (indicated by the hex value corresponding to X | o o | o 0 - - R/W NO 0
ASCII word)
The 2" word of PLC ID in DVPPCCO01
D1997 | (indicated by the hex value corresponding to X | o o o 0 - - R/W NO 0
ASCII word)
The 3 word of PLC ID in DVPPCCO1
D1998 | (indicated by the hex value corresponding to X | o o o 0 - - R/W NO 0
ASCII word)
The 4™ word of PLC ID in DVPPCCO01
D1999 | (indicated by the hex value corresponding to X | o o o 0 - - R/W NO 0
ASCII word)
D9800* | They are for left-side special modules which are
l connected to an EH3/SV2 Series CPU fordata | X | X | X | o - - - R/W YES 0

D9879* | exchange.

D9900* | They are for right-side special modules which
l are connected to an EH3/SV2 Series CPU for X | X | X | o - - - R/W YES 0

D9979* | data exchange.

DVP-PLC Application Manual 2-79



2 Functions of Devices in DVP-PLC

2.11 Functions of Special Auxiliary Relays and Special Registers

Function Group  PLC Operation Flag

Number M1000 ~ M1003
M1000:
M1000 (A contact) is constantly “On” during operation and detection. When PLC is in RUN status, M1000 remains
(lonﬂ‘
M1000
|—| PLC is running
Normally On contact N
in PLC RUN Keeps being On
M1001:

M1001 (B contact) is constantly “On” during operation and detection. When PLC is in RUN status, M1001 remains
“On”.

M1002:

M1002 is to enable single positive pulse at the moment when RUN is activated (Normally OFF). The pulse width = 1
scan time. Use this contact for all kinds of initial settings.

M1003:

M1003 is to enable single negative pulse at the moment when RUN is activated (Normally ON).

PLCRUN_|
l

M1000

|
0 I I

M1001

M1002 '|

M1003 _J

—»| |&—— scan time
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Function Group  Monitor Timer

Number D1000

Contents:

1.  Monitor timer is used for monitoring PLC scan time. When the scan time exceeds the set time in the monitor
timer, the red ERROR LED indicator remains beaconing and all outputs will be “Off”.

2. The initial set value of the time in the monitor timer is 200ms. If the program is long or the operation is too

complicated, MOV instruction can be used for changing the set value. See the example below for SV = 300ms.

M1002

OI—H— MOV | K300 | D1000

Initial pulse

3. The maximum set value in the monitor timer is 32,767ms. Please be noted that if the SV is too big, the timing of
detecting operational errors will be delayed. Therefore, it is suggested that you remain the scan time of shorter
than 200ms.

4. Complicated instruction operations or too many extension modules being connected to the CPU will result in the
scan time being too long. Check D1010 ~ D1012 to see if the scan time exceeds the SV in D1000. In this case,
besides modifying the SV in D1000, you can also add WDT instruction (API 07) into the PLC program. When the
CPU execution progresses to WDT instruction, the internal monitor timer will be cleared as “0” and the scan time

will not exceed the set value in the monitor timer.

Function Group  Program Capacity
Number D1002

Contents:
The program capacity differs in different series of CPUs.
1. ES/EX/EC Series CPU: 3,792 steps

2 EC3-8K Series CPU: 7,920 steps
3. SX Series CPU: 7920 steps (There are 15872 steps in SX V3.0 or above.)
4 EH3/SV2 Series CPU: 30000 steps

Function Group  Syntax Check

Number M1004, D1004, D1137

Contents:

1.  When errors occur in syntax check, ERROR LED indicator will flash and special relay M1004 = On.

2.  Timings for PLC syntax check:
a) When the power goes from “Off” to “On”.
b) When the program is written into PLC by WPLSoft, ISPSoft or HPP.
¢) When using WPLSoft/ISPSfot for programming in on-line mode for SX , EH3 and SV2 Series CPU.

3.  The syntax check may start due to illegal use of instruction operands (devices) or incorrect program syntax loop.
The error can be detected by the error code in D1004 and error table. The address where the error exists will be
stored in D1137. (The address value in D1137 will be invalid if the error is a general loop error.)

4.  See Chapter 2.13 for error codes for syntax check.
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Function Group  Data Backup Memory

Number M1005~M1007

Contents:

When the data backup memory card is installed in EH3 CPU, CPU will operate according to the On/Off of switch on

the card. If the switch is “On”, the following comparisons will be conducted and the card will be copied to CPU. If the

switch is “Off”, CPU will not perform any action.

1. M1005 = On: An error occurs in the comparison between the ciphers of CPU and the data backup memory card
and CPU does not perform any action.

2. M1006 = On: The data backup memory card has not been initialized.

3. M1007 = On: Data in the program area of the data backup memory card do not exist, it means data doesn’t exist

in the program area of data backup memory card.

Function Group  Scan Time-out Timer

Number M1008, D1008

Contents:

1. M21008 = On: Scan time-out occurs during the execution of the program, and PLC ERROR LED indicator
remains beaconing.

2. Users can use WPLSoft or ISPSoft to monitor the content (STEP address when WDT timer is “On”).

Function Group  Checking Lost PLC SRAM Data

Number D1009, M1175, M1176

Contents:

1. bitO ~ bit7 record the types of data lost. bit = 1 refers to losing data; bit = O refers to correct data.

2. What are lost

bit8 ~ 15 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Reserved PLC D register | T register | C register F!Ie M relay S step password
program register

3. After the PLC is powered, the data in SRAM will be verified. If the SRAM data are lost, the PLC will record the
error in D1009 and set on M1175 or M1176 according to the content of the data.

Function Group  Scan Time Monitor

Number D1010 ~ D1012

Contents:

The present value, minimum value and maximum value of scan time are stored in D1010 ~ D1012.
1. D1010: Present scan time value

2. D1011: Minimum scan time value

3. D1012: Maximum scan time value
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Function Group  Internal Clock Pulse

Number M1011 ~ M1014
Contents:
1. Al PLC CPUs provide four different clock pulses. When PLC is powered, the four clock pulses will start

automatically.
10 ms

le—>
mioitzoms) | || L[ [ 100Hz

100 ms

mioiz(wooms) | || || 10mz

1sec

|l
™

»
>

M1013 (1 sec) 1Hz

1 min
|« >

M1014 (60 sec) J | |

The clock pulses also start when PLC is in STOP status. The activation timing of clock pulses and that of RUN

will not happen synchronously.

Function Group  High-Speed Timer

Number M1015, D1015
Contents:
1. The steps for using special M and special D directly:

a) High-speed counter is valid only when PLC is in RUN status for EH3/SV2, but is valid when PLC is in RUN
or STOP stauts for SX.

b) M1015 = On: High-speed counter D1015 is enabled only whtn PLC scans to END instruction. (Min. timing
unit of D1015: 100us)

¢) Timing range of D1015: 0~32,767. When the timing reaches 32,767, the next timing restarts from 0.

d) M1015 = Off: D1015 stops timing immediately.

EH3/SV2 Series CPU offers high-speed timer instruction HST. See API 196 HST for more details.

Example:

a) When X10 = On, M1015 will be On. The high-speed timer will start to time and record the present value in
D1015.

b) When X10 = Off, M1015 will be Off. The high-speed timer will be disabled.
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Function Group  Real Time Clock
Number M1016, M1017, M1076, D1313 ~ D1319
Contents:

1. Special M and special D relevant to RTC

No. Name Function

Off: display the last 2 digits of year in A.D.

M1016 |Year (in A.D.)in RTC On: display the last 2 digits of year in A.D. plus 2,000

+30 seconds From “Off” to “On”, the correction is enabled.
M1017 _correction 0 ~ 29 second: minute intact; second reset to 0
30~ 59 second: minute + 1; second reset to 0O

M1076 RTC malfunction Set value exceeds the range; dead battery

M1082 |Flag change on RTC | On: Modification on RTC

D1313 Second 0~59

D1314 Minute 0~59

D1315 Hour 0~23

D1316 Day 1~31

D1317 Month 1~12

D1318 Week 1~7

D1319 Year 0 ~ 99 (last 2 digits of Year in A.D.)

2. Ifthe setvalue in RTC is incorrect, the time will be recovered as “Saturday, 00:00 Jan. 1, 2000” when PLC is
powered and restarted.
3. D1313 ~ D1319 will immediately update the RTC only when in TRD instruction or WPLSoft monitoring mode.
4. How to make corrections on RTC:
a) Use TWR instruction fir SX/EH3/SV2 Series CPU. See API 167 TWR for more details.
b) Use WPLSoft or ISPSoft for setup.

Function Group  m(PI)

Number D1018, D1019

Contents:

1. D1018 and D1019 are combined as 32-bit data register for storing the floating point value of (PI)
2. Floating point value = H 40490FDB
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Function Group  Adjustment on Input Terminal Response Time
Number D1020, D1021

Contents:

1.

D1020 can be used for setting up the response time of receiving pulses at X0 ~X7 for EC/ES/EX/EC3-8K/SX
Series CPU. (Setup range: 0 ~ 20; Unit: ms)

D1021 can be used for setting up the response time of receiving pulses at X10 ~X17 for ES/EC/EC3-8K Series
CPU. (Setup range: 0 ~ 20; Unit: ms)

D1020 can be used for setting up the response time of receiving pulses at X0 ~X7 for EH3/SV2 Series CPU.
(Setup range: 0 ~ 60; Unit: ms)

D1021 can be used for setting up the response time of receiving pulses at X10 ~X17 for EH3/SV2 Series CPU.
(Setup range: 0 ~ 60; Unit: ms)

When the power of PLC goes from “Off” to “On”, the content of D1020 and D1021 turn to 10 automatically.

Terminal response time

I 1
I Ims O

I

: : Set by D1020 (default: 10)

10 / Regenerating input
X17 —o<—o—|

15
O Status

memory

j

If the following programs are executed during the program, the response time of X0 ~ X7 will be set to Oms. The

fastest response time of input terminals is 50us due to that all terminals are connected with RC filter loop.

M1000
}_”7 MOV KO | D1020

normally ON contact

There is no need to make adjustment on response time when using high-speed counters and interruptions
during the program.
Using API 51 REFF instruction has the same effect as modifying D1020 and D1021.
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Function Group  Software filtering function for the input points of the EH3 Series

Number D1172, D1173, D1174, D1175

Contents:

New software filtering funciton for input points X20~57, available for EH3 Series PLC with FW version 2.04 or later.
1. D1172 is the switch for X20~X37 to enable or disable the filtering funciton. Filtering time is set by D1173, ranging
from 2~20, unit: 10 ms, default: 2. Refer to the following table for more information.

2. D1174 is the switch for X40~X57 to enable or disable the filtering funciton. Filtering time is set by D1175, ranging

from 2~20, unit: 10 ms, default: 2. Refer to the following table for more information.

Example: Enable the filtering function for the input points X24, X25 and X30; set the filtering time to 30 ms. You need
to set D1172 to HO130 and D1173 to K3.

Special Device D1172
Bit Number b15~b12 b11~b8 b7~b4 b3~b0
Function Bit ON / Bit OFF
Input point X37~X34 X33~X30 X27~X24 X23~X20
Value
; 0 1 3 0
(in hex. format)

Function Group  Hardware filtering function
Number M1630, M1631, D1970~D1985

Contents:

1. New hardware filtering funciton for EH3 and SV2 Series PLC with FW version 2.06 or later.

Model Firmware version
All EH3 Series
28SV?2 Series V2.06

24SV?2 Series

2. Use M1630 to enable or disable the filtering funciton for X0~X17.
Use M1631 to set the filtering time for X0~X17. After you set the filtering time, PLC clears the flags

automatically.

3.  Use D1970~1977 to set the pulse-receiving response time for X0~X7. Use D1978~1985 to set the
pulse-receiving response time for X10~X17. Setting range: 0~20,000; unit: ys.
After updating D1970~1985, you need to use M1631 to update the filtering time to PLC.
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Function Group  Execution Completed Flag

Number M1029, M1030, M1036, M1037, M1102, M1103

Contents:

Using execution completed flag:

1. API52 MTR, API 71 HKY, API 72 DSW, API 74 SEGL, API 77 PR: M1029 = On whenever the instruction
completes one scan period.

2.  API57 PLSY, API 59 PLSR:

a) M1029 will be “On” after YO pulse output of SX/ES/EX/EC3-8K is completed. M1030 will be “On” after Y1
pulse output is compeleted. When PLSY and PLSR instruction is “Off", M1029 and M1030 turn “Off". You
have to reset M1029 and M1030 after the action is completed.

b) M21029 will be “On” after YO and Y1 pulse output of EH3/SV2 is completed. M1030 will be “On” after Y2 and
Y3 pulse output is compeleted. M1036 will be “On” after Y4 and Y5 pulse output of EH2/SV is completed.
M1037 will be “On” after Y6 and Y7 pulse output is completed.When PLSY and PLSR instruction is “Off”,
M1029, M1030, M1036 and M1037 turn “Off". When the instruction is re-executed for the next time, M1029,
M1030, M1036 and M1037 will turn “Off” and “On” again when the execution is completed.

API 63 INCD: M1029 will be “On” for a scan period when the assigned group numbers of data are compared.

4. APl 67 RAMP, API 69 SORT:
a) When the execution of the instruction is completed, M1029= On. You have to reset M1029.
b) M1029 turns “Off” when the instruction is “Off".

5. APl 155 DABSR, API 156 ZRN, API 158 DRVI, API 159 DRVA for EH3/SV2 Series CPU:

a) M1029 = On when the 1%t output group YO and Y1 of EH3/SV2 is completed. M1030 = On when the 2™
output group Y2 and Y3 is completed.

b) When the instruction is re-executed for the next time, M1029 or M1030 will turn “Off” and “On” again when

the execution is completed.

Function Group  Communication Error Code
Number M1025, D1025
Contents:
When PC or HMI is connected to the PLC and the PLC receives illegal communication request during the
transmission of data, M1025 will be On and the error code will be written in D1025. See the error codes below.
01: lllegal instruction code
02: lllegal device address
03: Requested data exceed the range

07: Checksum error
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Function Group  Clear Instruction

Number M1031, M1032
Contents:
M1031 (clearing non-latched area) , M1032 (clearing latched area)
Device No. Cleared Device

m Contact status of Y, general-purpose M and general-purpose S
= General-purpose contact and timing coil of T

M1031 _ _ .
® General-purpose contact, counting coil reset coil of C

m General-purpose present value register of D

m General-purpose present value register of T
M1031 .
m General-purpose present value register of C

® Contact status of M and S for latched

® Contact and timing coil of accumulative timer T

m Contac and timing coil of high-speed counter C for latched
M1032 ® Present value register of D for latched

® Present value register of accumulative timer T

m Present value register of high-speed counter C for latched

Function Group  Output Latched During STOP

Number M1033

Contents:

When M1033 = On and PLC goes from “RUN" to “STOP”, the On/Off status of output will be retained.

Assume the output contact load of the PLC is a heater, when PLC switches from RUN to STOP, the status of the
heater will be retained. After the PLC program is modified, the PLC will RUN again.

Function Group  All Output Y Inhibited
Number M1034

Contents:

When M1034 = On, all Y outputs will turn “Off".

|_< all outputs inhibited

Function Group  RUN/STOP Switch

Number M1035, D1035

Contents:

1. When M1035 = On, EH3/SV2 Series CPU will determine the content (KO ~ K15) in D1035 to enable input points
X0 ~ X17 as the RUN/STOP switch.

2. When M1035 = On, SX/EC3-8K Series CPU will enable the input point X3 (in SX) and X7 (in EC3-8K) as the
RUN/STOP switch.
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Function Group  XO Detecting Pulse Width

Number M1084, D1023

Contents:

When M1084 = On, X0 of ES/EX/EC (V6.4), SX (V1.6), and EC3-8K can detect pulse width. Whenever X0 turns from
“On” to “Off”, the value is updated once and stored in D1023 (unit: 0.1ms). The minimum detectable width is 0.1ms

and maximum 1,000ms.

Function Group  Two speeds

Number M1119

Contents:

1. Supports EH3/SV2 (V1.2) and versions above.

2. Before the instruction is enabled, M1119 has to be set to On. After the instruction is enabled, M1119 is set to Off
automatically.

3. S:and S:+1 in DDRVI/DDRVA designates the position of the first speed and the position of the second speed
respectively, Sz and Sz+1 designates the fist speed and the second speed respectively.

4. The second speed must be less than the first speed. Otherwise, the first speed is taken.

A
Speed
V(1)
(Hz) :
V(2)
— Py — P(2) ot
Vbas Lo ! I as
e > -
T1 T2 73  Time(ms)
Vbase T1 T2+T3 P(1) V(1) P(2) V(2)
N ) ) Position of N
Initial Acceleration Deceleration ) _ Paosition of the
] . the first First speed Second speed
frequency time time second speed
speed
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Example:
M1002
- | lDMOV KD D133 ‘
MO
- lDMOV K1000 oo ‘
lDMO\f k2000 D2 ‘
lDMOV K20000 D10 ‘
lDMOV K10000 D12 ‘
SET M1119
MO
| lDDR\»’I oo D10 Yo 1 ‘
Explanation:

1. SetP(1) to 1000 pulse, P(2) to 2000 pulse, V(1) to 20kHz, and V(2) to 10kHz.
2. Set M1119to On.
3. Execute DDRVI/DDRVA.

* New functions only available for EH3/SV2 V1.88 and later versions:

1. The second speed can be higher than the first speed. See the description below.

A
Speed
(H2) . V(2
V@ i
Acgelfraton Acceleraton Degeleraion
Full speed area areé Full speed area Earea
P (1) > i P (2) >
Vbas I : i IVbas
M Time (ms)
T2 T3
Vbase T1+T2 T3 P(1) V(1) P(2) V(2)
. i ] Position of N
Initial Acceleration Deceleration . ) Position of the
_ ) the first First speed Second speed
frequency time time second speed
speed

2-90 DVP-PLC Application Manual



2 Functions of Devices in DVP-PLC

2. Marking alignment on two speeds.

Refer to M1156 to M1159 for more information on marking alignment.

When the second speed is higher than the first speed, the marking aligment goes as below.
Acelceration area: As the number of pulse in deceleration goes to decelerate and then to a stop, see red line 1
and 3 from the image below.

Full speed area: As the number of pulse in deceleration goes to decelerate and then to a stop, see red line 2 and
4 from the image below.

Deelceration area: As the number of pulse in deceleration goes to decelerate and then to a stop, see red line 5
from the image below.

Speed(Hz)
A

V2

Vi

> The number of pulse/Time (ms)

When the first speed is higher than the second speed, the marking aligment goes as below.
Acelceration area: As the number of pulse in deceleration goes to decelerate and then to a stop, see red line 1
from the image below.

Full speed area: As the number of pulse in deceleration goes to decelerate and then to a stop, see red line 2 and
4 from the image below.

Deelceration area: As the number of pulse in deceleration goes to decelerate and then to a stop, see red line 3
and 5from the image below.

Speed(Hz)
A

V1

> The number of pulse/Time (ms)
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Function Group
Number

Contents:

Communication Port Function
M1120, M1136, M1138, M1139, M1143, D1036, D1109, D1120

1. Supports ES/EX/EC (V6.0), EC3-8K, SX (V1.2), EH3/SV2 (V1.0) and higher versions.

2. COM ports (COM1: RS-232; COM2: RS-485) in SX Series CPU and COM ports (COM1: RS-232; COM2:
RS-232/RS-485/RS-422) in EH3/SV2 Series CPU support Modbus ASCII/RTU communication format with speed
of up to 115,200bps. COM1 and COM2 can be used at the same time. The communication port (COM3:
DVP-F232, -F485, -F422) in EH3 Series CPU supports ASCII/RTU communication format with speed of up to

115,200bps.
COML1:

COM2:

COM3
(DVP-F232,

For slave stations only. Supports ASCII/RTU communication format, adjustable baud rate with
speed of up to 115,200bps, and modification on data length (data bits, parity bits, stop bits).
EH3/SV2 Series CPUs can be as a masters or slaves, and supports ASCII/RTU communication
format, adjustable baud rate with speed of up to 115,200bps, and modification on data length (data
bits, parity bits, stop bits).

For master or slave stations. Supports ASCII/RTU communication format, adjustable baud rate
with speed of up to 115,200bps, and modification on data length (data bits, parity bits, stop bits).
EH3 Series CPUs can be as a masters or slaves, and supports ASCII/RTU communication format,

adjustable baud rate with speed of up to 115,200bps, and modification on data length (data bits,

-F485, -F422 parity bits, stop bits).

cards)

= Communication Format Settings:

COM1: 1.

=

COM2:

=

COMS:

2-92

Communication format is set in D1036. b8 ~ b15 do not support the communication protocol of
COM1 (RS-232) Slave.

The communication format in EH3/SV2 Series CPU is set in D1036. b8 ~ b15 do not support
the communication protocol of COM1 (RS-232) Slave/Master.

Communication setting in M1138 remains.

M1139 is set in ASCII/RTU mode

Communication format is set in D1120. Communication protocol of COM2 (RS-485) Master or
Slave.

Communication setting in M1120 remains

M1143 is set in ASCII/RTU mode

The communication format in EH3-SV2 is set in D1109. b0 ~ b3 and b8 ~ b15 do not support
the communication protocol of COM3 (DVP-F232, -F485, -F422 cards) Slave or Master.

Communication setting in M1136 remains
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Communication protocols and how to set:

Content 0 1
b0 Data length b0 =0:7 b0=1:8
bl b2, bl =00 None
b2 parity bit b2, b1 =01 Odd
b2,bl =11 : Even
b3 stop bits b3=0:1bit | b3=1:2bit
b7 ~ b4 = 0001 (H1) 110 bps
b7 ~ b4 = 0010 (H2) 150 bps
b7 ~ b4 = 0011 (H3) 300 bps
b7 ~b4=0100  (H4) 600 bps
b7 ~b4=0101  (H5) 1,200 bps
b7 ~ b4 = 0110 (H6) 2,400 bps
b7 ~ b4
b7 ~ b4 = 0111 (H7) 4,800 bps
b7 ~ b4 = 1000 (H8) 9,600 bps
b7 ~ b4 = 1001 (H9) 19,200 bps
b7 ~b4=1010  (HA) 38,400 bps
b7 ~ b4 = 1011 (HB) 57,600 bps
b7 ~ b4 = 1100 (HC) 115,200 bps
b8 Select start bit b8 = 0:None b8 =1:D1124
b9 Select the 1%t end bit b9 = 0:None b9 = 1:D1125
b10 Select the 2" end bit b10 = 0:None b10 = 1:D1126
b15 ~ b1l | Not defined

Example 1: Modifying communication format of COM2

1. Add the program code below on top of the program to modify the communication format of COM2. When PLC
switches from STOP to TUN, the program will detect whether M1120 is On in the first scan time. If M1120 is On,
the program will modify the relevant settings of COM2 according to the value set in D1120.

2. Modify the communication format of COM2 into ASCII mode, 57,600bps, 7 data bits, even parity, 1 stop bit
(57,600, 7, E, 1)

M1002
| MOV

H86 D1120

SET M1120

Notes:
1. If COM2is to be used as a Slave terminal, make sure there is no communication instruction existing in the
program.
2. After the communication format is modified, the format will stay intact when PLC switches from RUN to
STOP.
3. If you shut down the power of the PLC and repower it again, the modified communication format will return
to default setting.
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Example 2: Modifying the communication format of COM1

1. Add the program code below on top of the program to modify the communication format of COM1. When PLC
switches from STOP to TUN, the program will detect whether M1138 is On in the first scan time. If M1138 is On,
the program will modify the relevant settings of COML1 according to the value set in D1036.

2. Modify the communication format of COML1 into ASCIl mode, 115,200bps, 7 data bits, even parity, 1 stop bit
(115,200, 7, E, 1)

M1002
| MOV H86 | D1036

SET M1138

Notes:
1. After the communication format is modified, the format will stay intact when PLC switches from RUN to
STOP.
2. If you shut down the power of the PLC and repower it again, the modified communication format will return

to default setting.

Example 3: Modifying the communication format of COM3

1. The communication format of COM3 is fixed as 7 data bits, even parity, 1 stop bit. Add the program code below
on top of the program to modify the baud rate of COM3 into 38,400bps. When PLC switches from STOP to TUN,
the program will detect whether M1136 is On in the first scan time. If M1136 is On, the program will modify the
relevant settings of COM3 according to the value set in D1109.

2. Modify the baud rate of COM3 into 38,400bps

M1002
| MOV HAO | D1109

SET M1136

Notes:
1. After the communication format is modified, the format will stay intact when PLC switches from RUN to
STOP.
2. If you shut down the power of the PLC and repower it again, the modified communication format will return

to default setting.

Example 4: Setting up RTU mode of COM1 and COM2
1. COM1 and COM2 support ASCII/RTU mode. COML1 is set by M1139 and COM2 is set by M1143. When the flags
are On, they are in RTU mode; when the flags are Off, they are in ASCIl mode.

2. How to set up RTU mode
COM1: (9,600, 8, E, 1, RTU)
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M1002
} MOV H86 | D1036

SET M1138

SET M1139

COM2: (9,600, 8, E, 1, RTU)
M1002
— | MOV H86 | D1120

SET M1120

SET M1143

3. EH3/SV2 Series CPU supports the generation of interruption 1170 when the data receiving is completed in Slave
mode.

4. Normally when the communication terminal of the PLC is in Slave mode, PLC will not immediately process the
communication data entered but process it after the END is executed. Therefore, when the scan time is very long
and you need the communication data to be processed immediately, you can use interruption 1170 for this matter.

5. Example of interruption 1170 (after the data receiving is completed in Slave mode)

El

M1002
} MOV H86 | D1120

SET M1120

SET M1143

FEND

1170 IRET

END

With 1170 in the program, when COM2 is in Slave mode and there are communication data coming in, PLC will
process the data and respond immediately.
Notes:
1. DO NOT update program on-line when using 1170.
2. The scan time of PLC will be slightly longer.
Definitions of the pins in COML1.: (It is suggested that the Delta communication cable DVPACAB2A30.)

DVP-PLC Application Manual 2-95



2 Functions of Devices in DVP-PLC

CN1 3000+50 - CN2
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6

Note: The 5V power from COM1 of the PLC CPU is only for DVPPCCO01 and TP04G. Do NOT use it on other devices.

Function Group = Communication Response Delay

Number D1038

Contents:

1. When PLC is used as slave station, in RS-485 communication interface, users can set up communication
response delay time ranging from 0 to 10,000 (O ~ 1 second). If the time is without the range, D1038 = O (time
unit: 0.1ms). The set value of time must be less than that in D1000(scan time-out timer WDT).

2. In PLC LINK, you can set up delayed transmission of the next communication data (unit: 1 scan period for
SX/EC3-8K; 0.1ms for EH3/SV2).

Function Group  Fixed Scan Time

Number M1039, D1039

Contents:

1. When M1039 = On, the scan time of program is determined by the content in D1039. When the execution of the
program is completed, the next scan will take place when the fixed scan time is reached. If the content in D1039

is less than the actual scan time of the program, the scan time will follow the actual scan time of the program.

M1000
|—| I— Fixed scan time
Normally On

contact MOV P K20 D1039

Scan time is fixed to 20ms

2. Instructions related to scan time, RAMP (API 67), HKY (API 71), SEGL (APl 74), ARWS (API 75) and PR (API
77) should be used together with “fixed scan time” or “constant interruption”.

3.  Particularly for HKY instruction, when the 16-digit button input is operated by 4x4 matrix, the scan time has to be
fixed to longer than 20ms.

4. The scantime in D1010 ~ D1012 also includes fixed scan time.
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Function Group  Analog Function

Number D1056 ~ D1059, D1062, D1110 ~ D1113, D1115 ~ D1118, D1588 ~ D1589

Contents:

1. Resolution of analog input channel: 10 bits for EX, corresponding to 0 ~ +10 V (-512 ~ +511) or 0 ~ £20 mA
(-512 ~ +511); 12 bits for SX, corresponding to 0 ~ 10 V (-2,000 ~ +2,000) or 0 ~ + 20 mA (-1,000 ~ +1,000).

2.  Resolution of analog output channel: 8 bits for EX, correspondingto 0 ~ 10 V (0 ~ 255) or 0 ~ 20 mA (0 ~ 255);
12 bits for SX, corresponding to 0 ~ +10 V (-2,000 ~ +2,000) or 0 ~ £20 mA (-2,000 ~ +2,000).
Sampling time of analog/digital conversion. Default setting = 5; unit: ms. If D1118 < 5, it will be regarded as 5ms.

4. Resolution of EH3/SV2 analog input AD card (DVP-F2AD): 12 bits 0 ~ 10 V (0 ~ +4,000) or 11 bits 0 ~ 20 mA
(0~+2,000)

5. Resolution of EH3/SV2 analog input DA card (DVP-F2DA): 12 bits 0 ~ 10 V (0 ~ +4,000) or 0 ~ 20 mA (0 ~
+4,000)

6. Resolution of 24SV2 analog input: 12 bits, current 11 bit, 0 ~ 10 V (0 ~ +4,000) or 0 ~ 20 mA (0 ~ +2,000).

Device No. Function
D1056 Present value of EX/SX analog input channel CHO and EH3/SV2 AD card channel CHO
D1057 Present value of EX/SX analog input channel CH1 and EH3/SV2 AD card channel CH1

D1058 Present value of EX analog input channel CH 2

D1059 Present value of EX analog input channel CH 3
Average times (2 ~ 10) of SX ADO and AD1

D1062
Average times (1 ~ 20) of 24SV2 ADO and AD1

D1110 Average value of EX/SX analog input channel CHO, EH3/SV2 AD card channel CHO and 24SV2
analog input channel ADO (the average value is the current value of K1)

D1111 Average value of EX/SX analog input channel CH1, EH3/SV2 AD card channel CH1 and 24SV2

analog input channel AD1 (the average value is the current value of K1)

D1112 Average value of EX analog input channel CH2

D1113 Average value of EX analog input channel CH3

24SV?2 analog input work mode settings, default: HFFFF

bit 0~3 is ADO work mode

bit 4~7 is AD1 work mode

D1115 analog input work modes:

0x0 is OV ~ +10V voltage mode

0x1 is 0 mA ~ +20 mA current mode

OxF is OFF

D1116 EX/SX analog output channel CHO and EH3/SV2 DA card channel CHO
D1117 EX/SX analog output channel CH1 and EH3/SV2 DA card channel CH1

D1118 Sampling time (ms) of SX/EX/EH3/SV2/24SV?2 analog/digital conversion
Conversion value in analog input ADO for 24SV2 PLC exceeding the maximum value, 4047 (voltage) /
2023 (current)

Conversion value in analog input AD1 for 24SV2 PLC exceeding the maximum value, 4047 (voltage) /
2023 (current)

M1588

M1589
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Function Group  Reading/Writing the data from/into the memory card
Number M1163, D1063

Contents:

1.
2.

The function of reading/writing data from/into the memory card in a PLC can be used only when the PLC stops.

The reading/writing of the data between the EH3 Series CPU and the memory card:

M1163 state D1063 code Function

The data in D2000~D11999 and file registers 0~4999 are
0x55AB read from the memory card, and copied to the main

operation area in the CPU.

The program code is read from the memory card, and
Ox55AA ) ) ) .
copied to the main operation area in the CPU.

The data in D2000~D11999 and file registers 0~4999 are

0x55A9 ) ) ) .
read and copied to the main operation area in the CPU.

The data in D2000~D11999 and file registers 0~4999 in

On

OxAB55 the main operation area in the CPU are copied to the

memory card.

OxAA55 The program in the CPU is copied to the memory card.

The data in D2000~D11999 in the main operation area in
0xA955 ) _
the CPU is copied to the memory card.

0x8888 Clearing the data in the memory card

Note:

1)

(2)
®3)

(4)

(5)

After the reading/writing of the data is complete, M1163 is automatically set to Off. After the reading/writing of the

data is complete, the following flags are On.

M1189 - The data which is read/written is correct.

M1075 > An error occurs when the data is written into the memory card. Please check if the memory card is
inserted or damaged.

M1005 - The PLC ID on the CPU or the main password is different from the memory card.

M1006 - No data or program is in the memory card.

Enter the function code in D1063 first, and then set M1163 to On. Otherwise, M1163 is automatically reset to Off.

If an error occurs during the reading/writing of the data, the special M will be set. No error LED indicator will flash

or no situation in which the CPU can not run occurs. Therefore, if customers need an alarm, please make the

warning message on the device or superior machine according to the flags above.

Owing to the fact that the storage material of the memory card is Flash ROM, it takes some execution time to

write the data into the memory card.

When the program is copied, the CPU automatically copies the password function (including the main password,

the limit on the number of errors, the subroutine password, and the PLC ID).
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Function Group  Reading/Writing the data from/into the backup area
Number M1164, D1064

Contents:

1.
2.

The function of reading/writing data from/into the backup area in a PLC can be used only when the PLC stops.
The reading/writing of the data between the EH3/SV2 Series CPU and the backup area:

M1164 state D1064 code Function

The program is read from the backup area, and copied to the main

O0x55A9 operation area in the CPU.

X

0xA955 The program in the main operation area is copied to the backup area.

The data in D2000~D11999 in the operation area is copied to the backup
0xAB55
On area.

0x8888 The data in the backup area is cleared.

Note:

)

@)
®)

(4)

©)

After the reading/writing of the data is complete, M1164 is automatically set to Off. After the reading/writing of the

data is complete, the following flags are On.

M1189 - The data which is read/written is correct.

M1075 > An error occurs when the data is written into the backup area. Before replacing the PLC, please read
the program and the data form the main operation area first.

M1006 - No data or program is in the memory card.

Enter the function code in D1064 first, and then set M1164 to On. Otherwise, M1164 is automatically reset to Off.

If an error occurs during the reading/writing of the data, the special M will be set. No error LED indicator will flash

or no situation in which the CPU can not run occurs. Therefore, if customers need an alarm, please make the

warning message on the device or superior machine according to the flags above.

Owing to the fact that the storage material of the backup area is Flash ROM, it takes some execution time to write

the data into the memory card.

When the program is copied, the CPU automatically copies the password function (including the main password,

the limit on the number of errors, the subroutine password, and the PLC ID).
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Function Group  Operational Error Flag

Number M1067 ~ M1068, D1067 ~ D1068
Contents:
1.  Operational error flag:
Device Description Latched | STOP - RUN | RUN — STOP
M1067 Operational error flag None Cleared Latched
M1068 Operational error locked flag None Latched Latched
D1067 Operational error code None Cleared Latched
D1068 STEP value when operational error occurs None Latched Latched
2. Error code explanation:
D1067 error code Cause
H’ OE18 BCD conversion error
H' OE19 Divisor is 0
H' OE1A Use of device exceeds the range (including E, F index register modification)
H’ OE1B Square root value is negative
H OE1C FROM/TO instruction communication error

Function Group  Low Voltage

Number M1087, D1100

Contents:

1. When PLC detects LV (Low Voltage) signal, it will check if M1087 is “On” or not. If M1087 is “On”, the content in
D1100 will be stored in YO ~ Y17.

2. bit0 (LSB) of D1100 corresponds to YO0, bitl corresponds to Y1, bit8 corresponds to Y10 and so on.

Function Group  Power detector
Number M1019
Contents:

EH3/SV2 (V2.06 or later) supports this function.

The error LED keeps blinking or not, when the supplied 24V power is from NOT stable (power is lower than 17.8 V) to
stable (for more than 2 seconds).

ON: The error LED stops blinking once the power is stable again.

OFF: The error LED keeps blinking even when the power is stable again.
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Function Group  File Register

Number M1101, D1101 ~ D1103

Contents:

1.  When the power of PLC turns from “Off” to “On”, PLC determines whether to automatically send the content in
the file register to the assigned data register by checking M1101, D1101 ~ D1103 (for SX/EH3/SV2).

M1101: Whether to automatically downland data from file register
D1101: Start No. of file register KO ~ K1,599 (for SX)
Start No. of file register KO ~ K9,999 (for EH3/SV2)
D1102: Number of data read from file register K1 ~ K1,600 (for SX)
Number of data read from file register K1 ~ K8,000 (for EH3/SV2)
D1103: Location for storing data read from file register

Start No. of assigned data register D K2,000 ~ K4,999 (for SX)
Start No. of assigned data register D K2,000 ~ K9,999 (for EH3/SV2)

2. See API 148 MEMR and API 149 MEMW for more details.
Detecting Extension
Function Group
Number D1140, D1142, D1143, D1145
Contents:
1. D1140: Number of special right-side extension modules (AD, DA, XA, PT, TC...); Max. 8
2. D1142: Number of X input points on digital extension device
3. D1143: Number of Y output points on digital extension device
4

D1145: Number of left-side special extension modules (max. 8) (only available in EH3-L, SV2)

Function Group  Pulse Output Pause, Mask, Mark

Number M1156 ~ M1159, M1538 ~ M1541, D1026, D1027
Contents:

1. Actions of interruption type pulse output pause function (with deceleration):

Frequency

4

Disable 1001 | Enable 1001

I
< < >

SetM1156 = ON i Reset M1156 = OFF

1001 interruption odlcurs.

Target frequency —y

1001 interruption does not occur.

Start/end frequency — ' - '/
D1340 : : , Number of
E i i i \ i output pulses
—> | , '
D1343: Acceleration time | i | D1348: Deceleration ti H _
i or D1233/1232: Number of Pause stop, M1158 = ON (Note #1)
E ;: deceleration pulses

]
D1027/1026: Number of *

shielded pulses

Note: Actual line (== ->Action when 1001 interruption does not occur.
Dotted line (=== ) ->Action when 1001 interruption occurs inunmasked area.

Note #1: After M1538 = ON and the userreset M1156 = OFF, PLC will complete the remaining
number of output pulses automatically.
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= Applicable instructions: DRVI/DDRVI/PLSR/DPLSR

= Usage restriction: Has to work with external interruptions, special M and special D.

= Other explanations:

a) When this function is enabled, PLC will start to decelerate according to the set deceleration time. Even if

the user does not set up the number of deceleration pulses (i.e. special D = 0), or the set number of pulses

is less than the number planned for the deceleration time, PLC will still decelerate within the deceleration

time. On the contrary, if the number of deceleration pulses is more than the planned number for the

deceleration time, PLC will decelerate according to the number set in the special D.

b) Range for deceleration time: 10 ~ 10,000ms

c) There is mask interruption in CHO high-speed output. When D1027/D1026 (32-bit) # 0, the mask function

will be enabled, i.e. X0 external interruption will not be activated when the number of output pulses is within

the mask area.

= High-speed output CHO ~ CH3 v.s. pause function of external input points X0 ~ X3:

Parameter Interruption External Deceleration | Deceleration Mask Pause status
auseé)fla (T —— time pulses interruption fla
Channel P 9 butp Special D Special D function 9
CHO (YO0,Y1) M1156 X0 D1348 D1232~D1233 %11%22(; M1538
CH1 (Y2,Y3) M1157 X1 D1349 D1234~D1235 No M1539
CH2 (Y4,Y5) M1158 X2 D1350 D1236~D1237 No M1540
CHS3 (Y6,Y7) M1159 X3 D1351 D1238~D1239 No M1541
EH3/SV2
Parameter Interruntion External Deceleration | Deceleration Mask Pause status
ause(;)fla input boint time pulses interruption fla
Channel P 9 putp Special D Special D function 9
CHO (Y0,Y1) M1156 X0 D1348 | D1232~D1233 %11%226;' M1538
CH1 (Y2,Y3) M1157 X1 D1349 | D1234~D1235 %111535& M1539
CH2 (Y4,Y5) M1158 X2 D1350 | D1236~D1237 %11115545~ M1540
CH3 (Y6,Y7) M1159 X3 D1351 D1238~D1239 No M1541

= Application examples:

» When MO turns from Off to On, YO will start to output pulses and wait for the external input interruption

X0 to take place. When interruption signals occur in the acceleration section or the highest speed

section during the output, YO will immediately decelerate and stop the output after 100ms, and M1538 =

On.

» When M1538 = On, the user can reset (RST) M1156, and PLC will start to output the remaining pulses.

When all the target pulses are completed, M1029 will be On.

» If the external interruption occurs in the planned deceleration area, the output will not decelerate or set

M1538 to On.
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a) Example 1: Immediately decelerate and pause within deceleration time

» Application: When external interruptions occur, the high-speed output has to achieve deceleration and

pause within the designated deceleration time. It is generally applied in the searching mark function in

single-axis motion control.

» The program:

El

M1002
— | MOV | K100 | D1343
MOV [ K100 | D1348

MO
—M SET | M1156
DMOV [K50000(| D1232
DMOV | KO D1026

MO
— | DDRVI | K100000 | K100000 YO Y1
FEND

M1000
1001 — | INCP | D100
IRET
END

Program explanation:

» When MO turns from Off to On, YO will start to output pulses and wait for the external input interruption

X0 to take place. When interruption signals occur in the acceleration section or the highest speed

section during the output, YO will immediately decelerate and stop the output after 100ms, and M1538 =

On.

» When M1538 = On, the user can reset (RST) M1156, and PLC will start to output the remaining pulses.

When all the target pulses are completed, M1029 will be On.

» If the external interruption occurs in the planned deceleration area, the output will not decelerate or set

M1538 to On.
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b) Example 2: Immediately decelerate and pause within the number of deceleration pulses
» Application: When external interruptions occur, the high-speed output has to achieve deceleration and
pause within the designated number of deceleration pulses. It is generally applied in the searching mark
function in single-axis motion control.

» The program:

El
M1002
— | MOV | K100 | D1343
MOV | K100 | D1348
MO
—M SET | M1156
DMOV |K50000( D1232
DMOV [K40000| D1026
MO
—] | DDRVI | K100000 [ K100000 YO0 Y1
FEND
M1000
1001 — | INCP | D100
IRET
END
MO
— b—— DDRVI | K100000 | K100000 YO0 Y1
FEND
M1000
1001 — | INCP | D100
IRET
END

Program explanation:

» When MO turns from Off to On, YO will start to output pulses. After the external input interruption X0
occurs during the output, YO will immediately decelerate and output 50,000 pulses before it stops and
set M1538 (pause status flag) to On.

» When M1538 = On, the user can reset (RST) M1156, and PLC will start to output the remaining pulses.
When all the target pulses are completed, M1029 will be On.

» If the external interruption occurs in the planned deceleration area, the output will not decelerate or set

M1538 to On.
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2. Added the functions of activating mask flags (M1610 ~ M1613) and marking alignment. (available for EH3/SV2

V1.88 or later versions)

» Special D:
If the value in D1026/D1027, D1135/D1136, D1154/D1155 is equal to or less than 0, it means the masking
function in the former section is disabled. On the other hand, if the value is larger than 0, the masking function
in the former section is enabled.
If the value is equal to or less than 0 in D1166 in the interruption area, it means the masking function in the
later section is disabled. On the other hand, if the value is larger than 0, the masking function in the later
section is enabled. Special D can be used for the masking function in the former section for outputting via
CHO ~ CH2 and in the later section for outputting via CHO ~ CH3.

» Special M:
When any of the M1610 ~ M1613 is ON, the masking function is activated on its corresponding output point
and no external marking or interrupt is allowed.
When any of the M1610 ~ M1613 is OFF, the masking function is deactivated on its corresponding output
point. The external marking or interrupt is allowed and to mask or not is determined by its corresponding
special D. Speial M can be used for masking function for outputting via CHO~CH3.

» 24SV2 doesnot support D1026/D1027 and D1135/D1136.

QP | Gecoloreing | mase | mpur | Acecealon Decelerton | Sirlend | Deceleaion. gmey | 119
flag funciton points section

(Y%'/*\?l) M1156 M1610 | X0 D1343 D1348 D1340 %11223323/ %11%22?/ DLoo

(Yc;/_'Yl3) M1157 M1611 | X1 D1353 D1349 D1352 %11223;‘;/ DDllllizl NA

(Ya'/*fs) M1158 M1612 | X2 D1381 D1350 D1379 %11223;;/ %11112‘;/ NA

(Y%TY37) M1159 M1613 | X3 D1382 D1351 D1380 %11223;%/ NA NA

Masked actions for CHO in the former and later sections.

» The number of ending pulses for the front masking of CHO includes the number of starting pulses for the
interrupt area of CHO. The value in D1167 indicates the number of pulses for the interrupt area of CHO. The
area in which an interrupt is allowed to occur is in the range of (D1026, D1027)-D1166 to (D1026,
D1027)+D1167.

» Example: The value in (D1026, D1027) is 250000, the value in D1166 is 30000, and the value in D1167 is
30000. The area in which an interrupts is allowed to occur is in the range of 220001 to 279999. If the number
of pulses output by YO is less than or equal to 220000, or greater than or equal to 280000, no interrupt will be
valid.

» The number of later masking pulses is equal to the number of pulses output by YO minus the value in (D1026,
D1027) minus the value in D1167.
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Target
frequency

Starting/ending

(D1340)

1
1
1
1
1
1
1
1
1
frequency —>| 1
1
1
1
1
1
1
1

Frequency (Hz)
N
The external The external
interrupt : Waiting for the external : interrupt :
received by X0 : : received by X0
is invalid. | 1 isinvalid. !
1 T I h
1 1 1 h
+ r t h
1 1
1 1 :
1 1 h
1 1 h
1 1 h
1 1 h
1 : |
1
1 1 !
1 1
1 1
; : > Number of pulses
! 1
Number of : Number of later masking pulses=Number

ending pulses

1 of pulses output by YO - Value in (D1026,

for the former
masking of CHO

, D1027) - Value in D1167.

(D1026, D1027) Number of Numbe_r of pulses
starting for the interrupt area
pulses of CHO (D1167)
for the
interrupt
area of

CHO (D1166)

The marking function can be used in acceleration, full speed and deceleration setions. See the image below for

reference.

Speed(Hz)
A

> The number of pulse/Time (ms)

3. Actions of program type pulse output pause function (with no deceleration):

Target frequency —

Start/end frequency —

Frequency
A

M1308=0ON
Pulse output completed
M1029 = On
M1308=0FF;
\ Time
e P Goeermees >
) Max. stop time: Deceleration Number of pulses
Acce_lerauon 1 scan cycle |
time time

= Applicable model/firmware version: EH3/SV2 (V1.4 or later)
= Applicable instructions: DRVI/DDRVI/DRVA/DDRVA/PLSR/DPLSR
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= During the pulse output, force On M1308 will stop the output, and force Off M1308 will start the output of

remaining pulses.

= The max. stop time inaccuracy in this pause function is 1 scan cycle.

= High-speed output CHO ~ CH3 v.s. pause function of pause flags:

Flag
Pause flag
Channel
CHO M1308
CH1 M1309
CH2 M1310
CH3 M1311

4. Special M and special D registers for SV V1.4 and later versions when conducting deceleration to pausing output

(for the ongoing high-speed pulse output encountering interruption signals), mask and mark.

Device No. Function
M1308 Off -> On: 1% group of CHO (Y_O,. Y1) high-speed pulse output immediately pauses.
On -> Off: Complete the remaining number of output pulses
M1309 Off -> On: 2" group of CH1 (Y_2', Y3) high-speed pulse output immediately pauses.
On -> Off: Complete the remaining number of output pulses
M1310 Off -> On: 3" group of CH2 (Y_4,' Y5) high-speed pulse output immediately pauses.
On -> Off: Complete the remaining number of output pulses
M1311 Off -> On: 4" group of CH3 (Y_6,' Y7) high-speed pulse output immediately pauses.
On -> Off: Complete the remaining number of output pulses
Enable X0 interruption to trigger immediate decelerating and pausing CHO high-speed output.
M1156 (When M1156 is enabled and M1538 = On, simply clear M1156 to finish sending out the
remaining output pulses.)
M1157 Enable X1 interruption to trigger immediate decelerating and pausing CH1 high-speed output
M1158 Enable X2 interruption to trigger immediate decelerating and pausing CH2 high-speed output
M1159 Enable X3 interruption to trigger immediate decelerating and pausing CH3 high-speed output
M1538 CHO pause status
M1539 CH1 pause status
M1540 CH2 pause status
M1541 CHS3 pause status
D1026 When # 0, enabling DRVI and PLSR instructions to work with X0 (mask) Low word
D1027 interruption. High word
giggg Number of CHO output pulses after mark h?;v\\,l\,%r%
giggg Number of CH1 output pulses after mark h?;v\\,l\,%r%
giggg Number of CH2 output pulses after mark h?;v\\,l\,%r%
giggg Number of CH3 output pulses after mark h?;v\\,l\,%r%
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Function Group  Fixed Slop Funciton
Number M1604 ~ M1607, D1410 ~ D1413, D1988 ~ D1991
Contents:

= Applicable model/firmware version: EH3/SV2 (V1.88 or later)

= Applicable instructions: DRVI/DDRVI/PLSR/DPLSR

The channels CHO~CHS3 support the fixed slope function. M1604~M1607 are used to enable fixed
acceleration/deceleration slopes for CHO~CH3. D1410~D1413 and D1988~D1991 are used to set the maximum
frequencies of the fixed acceleration/deceleration slopes for CHO~CH3.

Fixed slope flag Maximum frequencies
Outputs
special M device special D device
CHO (Y0/Y1) M1604 D1410/D1411
CH1 (Y2/Y3) M1605 D1412/D1413
CH2 (Y4/Y5) M1606 D1988/D1989
CH3 (Y6/YT) M1607 D1990/D1991

A general acceleration/deceleration slope is determined by a starting frequency, a closing frequency, a target
frequency, acceleration time, and deceleration time. Please see the back line below for more information about
acceleration and deceleration. If the starting frequency and the acceleration/deceleration time are fixed, the black
slopes will vary with the target frequency.

A fixed acceleration/deceleration slope is determined by a starting frequency, a closing frequency, a maximum
frequency, acceleration time, and deceleration time. Please see the red line below for more information about
acceleration and deceleration. If the target frequency is changed, the acceleration slope and the deceleration slope
will not be changed.

The function can be used to drive step motors in that it can prevent the adjustment of a target frequency from causing
a step motor to stall.

Frequency
Maximum
frequency of = == == === = e e
fixed slopes ;
Target
frequency
Starting :
frequency Acceleration Deceloration
time time
Number of pulses
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Function Group

Single Step Execution

Number M1170, M1171, D1170
Contents:
1. Special D and special M for single step execution for EH3/SV2:
Device No. Function
M1170 Start flag
M1171 Action flag
D1170 STEP No. of the currently executed instruction

2. The function:

a) Execution timing: The flag is valid only when PLC is in RUN status.

b) Action steps:

i) When M1170 is enabled, PLC enters the single step execution mode. PLC stays at a specific instruction,

stores the location of STEP in D1170 and executes the instruction once.

if) When M1171 is forced “On”, PLC executes the next instruction and stops. At the same time, PLC

auto-force “O ff” M1171 and stops at the next instruction. D1170 stores the present STEP value.

iii)When Y output is in single step execution mode, Y outputs immediately without having to wait until END

instruction is being executed.

3. Note:

a) Instruction that will be affected by scan time will be executed incorrectly due to the single step execution. For

example, when HKY instruction is executed, it takes 8 scan times to obtain a valid input value from a key.

Therefore, the single step execution will result in incorrect actions.

b) High-speed pulse input/output and high-speed counter comparison instructions are executed by hardware;

therefore, they will not be affected by the single step execution.

Function Group
Number

Contents:

1. Special D and special M for built-in 2-point VR volume for EH3/SV2 and EC/EC3-8K:

VR Volume
M1178 ~ M1179, D1178 ~ D1179

Device No. Function
M1178 Enable VRO volume
M1179 Enable VR1 volume
D1178 VRO value
D1179 VR1 value

2. The function:

This function should be used when PLC is in RUN status. When M1178 = On, VRO value will be converted into a
value of 0 ~ 255 and stored in D1178. When M1179 = On, VR1 value will be converted into a value of 0 ~ 255 and

stored in D1179.
See API 85 VRRD for more details.
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Function Group Interruption Instruction for Reading the Number of Pulses

Number M1181 ~ M1182, D1180 ~ D1181, D1198 ~ D1199

Contents:

1. SX can use external interruption to store the present value in the middle-high-speed counter into D1180 ~ D1181
and D1198 ~ D1199, and use M1181 ~ M1182 to clear the present value in the high-speed counter.

2. The function:

a) XO (pulse input point) has to work with X2 (external interruption point), and C235/C251/C253 (high-speed counter)
has to work with 1201 (interruption No.). D1180 and D1181 are the registers to store the 32-bit values. If M1181 is
enabled before the interrupt is triggered, the value in C235/C251/C253 is moved to D1180 and D1181 when the
interrupt is triggered, and the value in C235/C251/C253 will be cleared.

Condition: When the program enables 1201 (X2 is the external interruption input), and C235, C251, and C253 are
used, the function is enabled.

b) X1 (pulse input point) has to work with X3 (external interruption point), and C236 has to work with 1301. D1198

and D1199 are the registers to store the 32-bit values. If M1182 is enabled before the interrupt is triggered, the
value in C236 is moved to D1198 and D1199 when the interrupt is triggered, and the value in C236 will be
cleared.

Condition: When the program enables 1301 (X3 is the external interruption input), and C236 is used, the function

is enabled.

Function Group  Auto-mapping Function
Number M1182 ~ M1183, D9800 ~ D9879, D9900~D9979

1.

The default value of M1182 is ON.

When M1182 is OFF, the auto-mapping function is enabled. The analog-to-digital values/digital-to-analog values
correspond to D9800~D9879. If the first left-side module connected to EH3-L/SV2 is a communication module,
the analog-to-digital values/digital-to-analog values correspond to D9810~. For example, if the modules
connected to SV2 from left to right are 04DA-SL, ENO1-SL, and 04AD-SL, and M1182 is OFF, D9820~D9823 will
be assigned to CH1~CH4 in the third left-side module 04DA-SL.

04DA-SL ENO1-SL 04AD-SL Sv2
7 ¥ 7
Third left-side module| Second left-side module | First left-side module
CH1 AIO
D9820 X D9800 .
conversion value
CH2 AIO
D9821 X D9801 _
conversion value
CH3 AIO
D9822 X D9802 _
conversion value
CH4 AIO
D9823 X D9803 _
conversion value
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Note: The default value of M1182 in SV2 version 1.0 is OFF. If users want to disable the auto-mapping function,
they have to set M1182 to ON.

The default value of M1183 is ON.

When M1183 is OFF, the auto-mapping function is enabled. The analog-to-digital values/digital-to-analog values
correspond to D9900~D9979. For example, if the modules connected to SV2 from left to right are 04DA-S,
04DA-S, and 06XA-S, and M1182 is OFF, D9900~D9903 will be assigned to CH1~CH4 in the first right-side
module 04DA-S, D9910~D9913 will be assigned to CH1~CH4 in the second right-side module 04DA-S, and
D9920~D9925 will be assigned to CH1~CHS6 in the third module 06XA-S.

Sv2 04DA-S 04AD-S 06XA-S
Vv Vv v
First module Second module Third module
CHZ1 AIO conversion value D9900 D9910 D9920
CH2 AIO conversion value D9901 D9911 D9921
CH3 AIO conversion value D9902 D9912 D9922
CH4 AIO conversion value D9903 D9913 D9923
CH5 AIO conversion value X X D9924
CHS6 AIO conversion value X X D9925
Function Group  MODEM Connection Function
Number M1184 ~ M1188
Contents:
1. The system connection
PC
§ DVP-EH/EH2 series MPU
/ Teleccr)]n;wv%r;ii(cation \
WPLSoft is executing. MODEM MODEM DVP-F232 interface
2. Special M for MODEM connection for EH3/SV2:
Device No. Function Note

M1184 Enable MODEM

M1185 Initialize MODEM

M1186 Fail to initialize MODEM

M1187 MODEM initialization is completed
M1188 Shows if MODEM is connected

On: The following actions are valid

Off: Initialization is completed
Off: M1185 = On
Off: M1185 = On

On: Connecting

Note: The special Ms are both applicable when PLC is in RUN or STOP status.
3. How to connect (Please follow the steps below):

a) Set“On” M1184 (Enable PLC MODEM connection).

b) Set“On” M1185 (Enable initialization of MODEM from PLC).

c) Check if the initialization of MODEM is successful from M1186, M1187.

d) Wait for the connection.
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4.  Note:

a) When PLC is to be connected with MODEM, a RS-232 extension card is required. If there is no RS-232
extension card, all special M above will be invalid.

b) After enabling MODEM (M1184 = On), PLC has to initialize MODEM first (M1185 = On). If PLC fails to
initialize MODEM, the auto-answering function of the MODEM will not be enabled.

c) After MODEM is initialized, it will enter auto-answering mode automatically.

d) If the remote PC is disconnected, MODEM will enter stand-by mode automatically and if the user turns off
MODEM now, MODEM will have to be initialized again when it is turned on again.

e) The connection speed is set by PLC as 9,600bps fixed and modification on the speed is not allowed.
MODEM has to be able to support the speed of 9,600bps and versions above.

f) The initialization format from PLC to MODEM are ATZ and ATSO = 1.

g) If PLC fails to initialize MODEM, use the super terminal in PC to initialize it by the format ATZ and ATSO = 1.

Function Group  Latched Area

Number D1200 ~ D1219

Contents:

1. The latched area for EH3/SV2 and SX is from the start address No. to the end address No.

2.  See the tables in Chapter 2.1 for more details.

Function Group  Set On/Off of Input Point X on CPU

Number M1304

Contents:

1. For ES/EX/EC/EC3-8K, when M1304 = On, the X input points (X0 ~ X17) on CPU can be set On/Off by
peripheral devices, e.g. WPLSoft or DVP-HPP. However, the LED indicators will not respond to the setup.

2. For SX, when M1304 = On, peripheral devices, e.g. WPLSoft, can set On/Off of X0 ~ X17 on the CPU, but the
LED indicators will not respond to it.

3. For EH3/SV2, when M1304 = On, peripheral devices, e.g. WPLSoft or DVP-HPP, can set On/Off of X input
points on the CPU, but the LED indicators will not respond to it.
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Function Group

Number

Contents:

Right-Side Special Extension Module 1D
D1320 ~ D1327

1. The ID of right-side special extension module, if any, connected to EH3/SV2 are stored in D1320 ~ D1327 in

sequence.

2.  Special extension module ID for H:

Module Name

Module ID (hex)

Module Name

Module ID (hex)

DVPO4AD-H H’0400 DVPO1PU-H H'0110
DVPO4DA-H H0401 DVPO1HC-H H0120
DVPO4PT-H H0402 DVPO2HC-H H'0220
DVPO4TC-H H'0403 DVPO1DT-H H'0130
DVPO6XA-H H'0604 DVPO02DT-H H'0230

3. Special extension module ID for H2 (EH3 can be connected to the special extension module of H2):

Module Name

Module ID (hex)

Module Name

Module ID (hex)

DVPO4AD-H2 H'6400 DVPO1HC-H2 H6120
DVP0O4DA-H2 H'6401 DVPO02HC-H2 H'6220
DVPO4PT-H2 H'6402 DVPDTO02-H2 H'0230
DVP04TC-H2 H'6403 DVPCP02-H2 H'0240
DVPO6XA-H2 H’'6604 DVPPF02-H2 H'0250
DVPO1PU-H2 H'6110

4.  Special extension module ID for H3:

Module Name

Module ID (hex)

DVPO4AD-H3 H'6407
DVPO6XA-H3 H'6608
DVPO4DA-H3 H'6409
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Function Group  Left-Side High-Speed Special Extension Module 1D
Number D1386 ~ D1393
Contents:

1. The ID of left-side special extension module, if any, connected to SV2/EH2-L are stored in D1386 ~ D1393 in

sequence.

2. Left-side special extension module ID for SV2/EH2-L:
Module Name Module ID (hex) Module Name Module ID (hex)
DVPO4AD-SL H'4400 DVPO1HC-SL H'4120
DVPO4DA-SL H'4401 DVP0O2HC-SL H'4220
DVPO4PT-SL H'4402 DVPDNET-SL H'4131
DVPO4TC-SL H'4403 DVPENO1-SL H'4050
DVPO6XA-SL H'6404 DVPMDM-SL H'4040
DVPO1PU-SL H'4110 DVPCOPM-SL H'4133

Function Group  PLC LINK

Number M1350 ~ M1354, M1360 ~ M1519, D1399, D1355 ~ D1370, D1415 ~ D1465, D1480 ~ D1991

Contents:

1. Special D and special M for ID1 ~ ID8 of the 16 stations in PLC LINK (M1353 = Off) for SX/EH3/SV2:
MASTER PLC

SLAVEID1 | SLAVEID2 | SLAVEID 3 | SLAVEID 4 | SLAVEIDS5 | SLAVEID6 | SLAVEID 7 | SLAVEID 8

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

M1353 = Off: Disable 32 stations in the Link and the function of reading/writing more than 16 data (RST M1353); the
No. of special D for storing the 16 read/written data.

D1480| D1496 |D1512 | D1528 | D1544 |D1560 |D1576 | D1592 | D1608 | D1624 | D1640 | D1656 |D1672 | D1688 | D1704 | D1720

D1495| D1511 |D1527 | D1543 | D1559 |D1575 |D1591 | D1607 | D1623 | D1639 | D1655|D1671 |D1687 | D1703 | D1719 | D1735

Number |Number|Number|Number | Number | Number |Number|Number|Number|Number | Number | Number |[Number | Number|Number|Number
of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data

D1434|D1450 | D1435|D1451 | D1436 | D1452 | D1437 | D1453 | D1438 | D1454 | D1439 | D1455 | D1440 | D1456 | D1441 | D1457

Start Communication Address

D1355|D1415| D1356|D1416 |D1357 |D1417 |D1358 | D1418 | D1359 | D1419 | D1360 | D1420|D1361 | D1421 | D1362 | D1422

LINK in SLAVE PLC?

M1360 M1361 M1362 M1363 M1364 M1365 M1366 M1367
Action flag for SLAVE PLC from MASTER PLC
M1376 M1377 M1378 M1379 M1380 M1381 M1382 M1383
“Read/write error” flag

M1392 M1393 M1394 M1395 M1396 M1397 M1398 M1399
“Reading completed” flag (turns “Off” whenever read/write a station is completed)

M1408 M1409 M1410 M1411 M1412 M1413 M1414 M1415
“Writing completed” flag (turns “Off” whenever read/write a station is completed)

M1424 M1425 M1426 M1427 M1428 M1429 M1430 M1431

! ! ! ! ! ! ! !
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SLAVEID 1

SLAVE ID 2

SLAVE ID 3

SLAVE ID 4

SLAVE ID 5

SLAVE ID 6

SLAVEID 7

SLAVE ID 8

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

D100 | D200

D115 | D215

D100 | D200

D115 | D215

D100 | D200

D115 | D215

D100 | D200

D115 | D215

D100 | D200

D115 | D215

D100 | D200

D115 | D215

D100 | D200

D115 | D215

D100 | D200

D115 | D215

= Default start communication address D1355 ~ D1362 to be read = H1064 (D100)
= Default start communication address D1415 ~ D1422 to be written = H10C8 (D200)

2. Special D and special M for ID9 ~ ID16 of the 16 stations in PLC LINK (M1353 = Off) for SX/EH3/SV2:
MASTER PLC
SLAVEID 9 |SLAVE ID 10| SLAVE ID 11 |SLAVE ID 12 |SLAVE ID 13 |SLAVE ID 14 |SLAVE ID 15| SLAVE ID 16
Read Write Read Write Read Write Read Write Read Write Read Write Read Write Read Write
out in out in out in out in out in out in out in out in
M1353 = Off: Disable 32 stations in the Link and the function of reading/writing more than 16 data (RST M1353); the
No. of special D for storing the 16 read/written data.
D1736|D1752|{D1768 |D1784 | D1800 |D1816 |D1832|D1848 | D1864 | D1880|D1896 | D1912 | D1928 | D1944 | D1960 | D1976
D1751|D1767 |{D1783 |D1799|D1815|D1831 |D1847|D1863 |D1879 | D1895|D1911 | D1927 | D1943 | D1959 | D1975 | D1991
Number|Number|Number | Number | Number | Number|Number|Number | Number|Number | Number | Number|Number | Number | Number | Number
of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data
D1442|D1458|D1443|D1459|D1444|D1460|D1445|D1461|D1446|D1462|D1447|D1463|D1448|D1464|D1449|D1465
Start Communication Address
D1363|D1423|D1364|D1424|D1365|D1425D1366|D1426|D1367|D1427|D1368|D1428|D1369|D1429|D1370{D1430
LINK in SLAVE PLC?
M1368 M1369 M1370 M1371 M1372 M1373 M1374 M1375
Action flag for SLAVE PLC from MASTER PLC
M1384 M1385 M1386 M1387 M1388 M1389 M1390 M1391
“Read/write error” flag
M1400 M1401 M1402 M1403 M1404 M1405 M1406 M1407
“Reading completed” flag (turns “Off” whenever read/write a station is completed)
M1416 M1417 M1418 M1419 M1420 M1421 M1422 M1423
“Writing completed” flag (turns “Off” whenever read/write a station is completed)
M1432 M1433 M1434 M1435 M1436 M1437 M1438 M1439
! ! ! ! ! ! ! !
SLAVEID 9 |SLAVE ID 10| SLAVE ID 11 |SLAVE ID 12 | SLAVE ID 13 |SLAVE ID 14| SLAVE ID 15| SLAVE ID 16
Read Write Read Write Read Write Read Write Read Write Read Write Read Write Read Write
out in out in out in out in out in out in out in out in
D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215
= Default start communication address D1363 ~ D1370 to be read = H1064 (D100)
= Default start communication address D1423 ~ D1430 to be written = H10C8 (D200)
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3. Special D and special M for ID1 ~ ID8 of the 32 stations in PLC LINK (M1353 = On) for EH3/SV2:
MASTER PLC

SLAVEID1 | SLAVEID2 | SLAVEID3 | SLAVEID4 | SLAVEID5 | SLAVEID6 | SLAVEID 7 | SLAVE ID 8
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write

out in out in out in out in out in out in out in out in
M1353 = On: Enable 32 stations in the Link and the function of reading/writing more than 16 data (SET M1353); the
No. of D registers for storing the read/written data.
D1480|D1496 | D1481 | D1497 | D1482 | D1498 | D1483 | D1499 | D1484 | D1500 | D1485| D1501 | D1486 | D1502 | D1487 | D1503
If M1356 is ON, users can set the station numbers of slave ID1~ID8 in D1900~D1907. The master station sends
commands according to the station numbers set.

D1900 D1901 D1902 D1903 D1904 D1905 D1906 D1907
Number|Number|Number|Number | Number|Number | Number|Number | Number | Number | Number | Number |Number|Number|Number|Number
of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data
D1434|D1450 | D1435|D1451 |D1436 | D1452 | D1437 | D1453 |D1438 | D1454 {D1439 | D1455|D1440|D1456 |D1441 | D1457

Start Communication Address
D1355|D1415| D1356|D1416 |D1357 |D1417 |D1358|D1418 |D1359|D1419 |D1360|D1420|D1361|D1421 {D1362|D1422
LINK in SLAVE PLC?
M1360 M1361 M1362 M1363 M1364 M1365 M1366 M1367
Action flag for SLAVE PLC from MASTER PLC
M1376 M1377 M1378 M1379 M1380 M1381 M1382 M1383
“Read/write error” flag
M1392 M1393 M1394 M1395 M1396 M1397 M1398 M1399
“Reading completed” flag (turns “Off” whenever read/write a station is completed)
M1408 M1409 M1410 M1411 M1412 M1413 M1414 M1415
“Writing completed” flag (turns “Off” whenever read/write a station is completed)

M1424 M1425 M1426 M1427 M1428 M1429 M1430 M1431
SLAVEID1 | SLAVEID2 | SLAVEID3 | SLAVEID4 | SLAVEID5 | SLAVEID6 | SLAVEID 7 | SLAVE ID 8
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in
D1|OO D2|OO D1|00 D2|OO D1|OO D2|00 D1|OO D2|OO D1|00 D2|OO D1|00 D2|00 D1|OO D2|00 D1|OO D2|OO
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215

m Default start communication address D1355 ~ D1362 to be read = H1064 (D100)

m Default start communication address D1415 ~ D1422 to be written = H10C8 (D200)
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4.  Special D and special M for ID9 ~ ID16 of the 32 stations in PLC LINK (M1353 = On) for EH3/SV2:
MASTER PLC

SLAVE ID 9 |SLAVE ID 10 | SLAVE ID 11 | SLAVE ID 12 |SLAVE ID 13 |SLAVE ID 14 | SLAVE ID 15| SLAVE ID 16
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write

out in out in out in out in out in Out in out in out in
M1353 = On: Enable 32 stations in the Link and the function of reading/writing more than 16 data (SET M1353); the
No. of D registers for storing the read/written data.

D1488|D1504 | D1489 | D1505 | D1490 | D1506 | D1491 | D1507 | D1492 | D1508 | D1493 | D1509 | D1494 | D1510 | D1495 | D1511
If M1356 is ON, users can set the station numbers of slave ID9~ID16 in D1908~D1915. The master station sends
commands according to the station numbers set.

D1908 D1909 D1910 D1911 D1912 D1913 D1914 D1915
Number [Number | Number|Number | Number | Number|Number|Number | Number|Number | Number|Number | Number | Number|Number | Number
of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data
D1442|D1458|D1443 | D1459 | D1444 |D1460 |D1445|D1461 | D1446 | D1462 | D1447 | D1463 | D1448|D1464 | D1449 | D1465
D1363 |D1423 |D1364 | D1424 | D1365 |D1425 [D1366| D1426 | D1367 | D1427 | D1368 | D1428 | D1369 | D1429 | D1370 | D1430

LINK in SLAVE PLC?
M1368 M1369 M1370 M1371 M1372 M1373 M1374 M1375
Action flag for SLAVE PLC from MASTER PLC
M1384 M1385 M1386 M1387 M1388 M1389 M1390 M1391
“Read/write error” flag
M1400 M1401 M1402 M1403 M1404 M1405 M1406 M1407
“Reading completed” flag (turns “Off” whenever read/write a station is completed)
M1416 M1417 M1418 M1419 M1420 M1421 M1422 M1423
“Writing completed” flag (turns “Off” whenever read/write a station is completed)

M1432 M1433 M1434 M1435 M1436 M1437 M1438 M1439
SLAVE ID 9 |SLAVE ID 10 | SLAVE ID 11 | SLAVE ID 12 |SLAVE ID 13 |SLAVE ID 14 | SLAVE ID 15| SLAVE ID 16
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write

out in out in out in out in out in out in out in out in
D1|00 D2|OO D1|OO D2|00 D1|00 D2|00 D1|OO D2|00 D1|00 D2|OO D1|00 D2|OO D1|OO D2|00 D1|OO D2|00
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215
= Default start communication address D1363 ~ D1370 to be read = H1064 (D100)
= Default start communication address D1423 ~ D1430 to be written = H10C8 (D200)
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5.  Special D and special M for ID17 ~ ID24 of the 32 stations in PLC LINK (M1353 = On) for EH3/SV2:
MASTER PLC
SLAVE ID 17 | SLAVE ID 18 | SLAVE ID 19 | SLAVE ID 20| SLAVE ID 21 | SLAVE ID 22 | SLAVE ID 23 |SLAVE ID 24
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

M1353 = On: Enable 32 stations in the Link and the function of reading/writing more than 16 data (SET M1353); the
No. of D registers for storing the read/written data.

D1576 | D1592 | D1577 | D1593 | D1578 | D1594 | D1579 | D1595 | D1580 | D1596 | D1581 | D1597 | D1582 | D1598 | D1583 | D1599

If M1356 is ON, users can set the station numbers of slave ID17~I1D24 in D1916~D1923. The master station sends
commands according to the station numbers set.

D1916 D1917 D1918 D1919 D1920 D1921 D1922 D1923

Number | Number|Number | Number|Number | Number | Number|Number |[Number | Number|Number|Number | Number | Number|Number|Number
of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data

D1544 | D1560 | D1545 | D1561 | D1546 | D1562 | D1547 | D1563 | D1548 | D1564 | D1549 | D1565 | D1550 | D1566 | D1551 | D1567

start Communication Address

D1512|D1528 | D1513 | D1529 | D1514 | D1530 | D1515 | D1531 | D1516 | D1532 | D1517 | D1533 | D1518 | D1534 | D1519 | D1535
LINK in SLAVE PLC?

M1440 M1441 M1442 M1443 M1444 M1445 M1446 M1447
Action flag for SLAVE PLC from MASTER PLC
M1456 M1457 M1458 M1459 M1460 M1461 M1462 M1463
“Read/write error” flag
M1472 M1473 M1474 M1475 M1476 M1477 M1478 M1479
“Reading completed” flag (turns “Off” whenever read/write a station is completed)
M1488 M1489 M1490 M1491 M1492 M1493 M1494 M1495
“Writing completed” flag (turns “Off” whenever read/write a station is completed)
M1504 M1505 M1506 M1507 M1508 M1509 M1510 M1511

I

SLAVE ID 17 |SLAVE ID 18 | SLAVE ID 29 | SLAVE ID 20 |SLAVE ID 21 |SLAVE ID 22 | SLAVE ID 23 |SLAVE ID 24

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215
= Default start communication address D1512 ~ D1519 to be read = H1064 (D100)

= Default start communication address D1528 ~ D1535 to be written = H10C8 (D200)
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6. Special D and special M for ID25 ~ ID32 of the 32 stations in PLC LINK (M1353 = On) for EH3/SV2:
MASTER PLC
SLAVE ID 25| SLAVE ID 26 | SLAVE ID 27 | SLAVE ID 28 | SLAVE ID 29 | SLAVE ID 30 | SLAVE ID 31 |SLAVE ID 32
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

M1353 = On: Enable 32 stations in the Link and the function of reading/writing more than 16 data (SET M1353); the
No. of D registers for storing the read/written data.

D1584 | D1600|D1585 | D1601 | D1586 | D1602 | D1587 | D1603 | D1588 | D1604 | D1589 | D1605 | D1590 | D1606 | D1591 | D1607

If M1356 is ON, users can set the station numbers of slave ID25~I1D32 in D1924~D1931. The master station sends
commands according to the station numbers set.

D1924 D1925 D1926 D1927 D1928 D1929 D1930 D1931

Number | Number|Number | Number|Number | Number|Number|Number |Number|Number|Number |Number | Number|Number|Number |Number
of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data

D1552 | D1568 | D1553 | D1569 | D1554 | D1570 | D1555 | D1571 | D1556 | D1572 | D1557 | D1573 | D1558 | D1574 | D1559 | D1575

Start Communication Address

D1520|D1536 | D1521 | D1537 | D1522 | D1538 | D1523 | D1539 | D1524 | D1540 | D1525 | D1541 | D1526 | D1542 | D1527 | D1543
LINK in SLAVE PLC?

M1448 M1449 M1450 M1451 M1452 M1453 M1454 M1455
Action flag for SLAVE PLC from MASTER PLC
M1464 M1465 M1466 M1467 M1468 M1469 M1470 M1471
“Read/write” error flag

M1480 M1481 M1482 M1483 M1484 M1485 M1486 M1487
“Reading completed” flag (turns “Off” whenever read/write a station is completed)

M1496 M1497 M1498 M1499 M1500 M1501 M1502 M1503
“Writing completed” flag (turns “Off” whenever read/write a station is completed)

M1512 M1513 M1514 M1515 M1516 M1517 M1518 M1519

I

SLAVE ID 25 |SLAVE ID 26 | SLAVE ID 27 | SLAVE ID 28 | SLAVE ID 29 | SLAVE ID 30 | SLAVE ID 31 |SLAVE ID 32

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215
m Default start communication address D1520 ~ D1527 to be read = H1064 (D100)

= Default start communication address D1536 ~ D1543 to be written = H10C8 (D200)
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a)

b)

c)

d)

e)

)

h)

Note:

PLC LINK is based on Modbus communication protocol.

EH3/SV2 supports 32 stations in the LINK and reading/writing of more than 16 data (SET1353) (M1353 =
On). SX supports 16 devices in the LINK and reading/writing of 16 data.

EH3/SV2: When a MASTER PLC and a Slave PLC is connected, they are able to read/write maximum 100
WORD data (M1353 = On). SX/EC3-8K: Does not support M1353. When a Master PLC and a Slave PLC is
connected, they are able to read/write maximum 16 WORD data.

When the Master PLC is connected through COM2 (RS-485), baud rates and communication formats of all
Slave PLCs must be the same (set in D1120). When SX/EH3/SV2 serves as Master, it supports ASCII and
RTU format.

When the Slave PLC is connected through COM2 (RS-232/RS-485/RS-422), baud rates and
communication formats of all connected Slave PLCs must be the same as those in the Master PLC (set in
D1120). When SX/EH3/SV2 serves as Slave, it supports ASCIl and RTU format.

When the Slave PLC is connected through COM1 (RS-232), baud rates and communication formats of all
connected Slave PLCs must be the same as those in the Master PLC (set in D1036). When SX/EH3/SV2
serves as Slave, it supports ASCIl and RTU format.

When the Slave PLC is connected through COM3 (RS-232/RS-485), baud rates and communication
formats of all connected Slave PLCs must be the same as those in the Master PLC (set in D1109). When
SX/EH3/SV serves as Slave, it only supports ASCII format (Max. baud rate = 38,400bps).

The start station No. (K1 ~ K214) of Slave ID1 is assigned by D1399 of Master PLC. Station No. of every
Slave and Master PLC can not be the same (set in D1121).

For one-to-one LINK: Connected through RS-232, RS-485, RS-422. PLC COM1, COM2, COM3 support
many communication formats. For one-to-many LINK: Connected through RS-485. PLC COM1, COM2,

COM3 support many communication formats.

8. How to operate PLC LINK:

a)

b)

c)

d)

2-120

Set up the baud rates and communication formats of Master PLC and all connected Slave PLCs and make
them the same. COM1_RS-232: D1136; COM2_RS-232/RS-485/RS-422: D1120; COM3_RS-232/RS-485:
D1109.

Set up the station No. of Master PLC (in D1121) and assign the start station No. of Slave PLC from D1399
of Master PLC. Next, set up the station No. of Slave PLC. Station No. of Master and Slave cannot be the
same.

Set up the number of connected Slave stations and the number of data to be read in/written to Slave
stations. For EH3/SV2 (M1353 = On): Enable the function of the 32 conncected Slaves and reading/writing
of more than 16 data (Max. 100 data). Next, set up the No. of D registers for storing the read data (D1480 ~
D1495, D1576 ~ D1591) and written data (D1496 ~ D1511, D1592 ~ D1607) (See the explanations above
on special D). SX only supports reading/writing of 16 data.

Set up the length of data to be read from/written into the Slave. (If the user does not set up set them up, PLC
will follow the initial setting or the setting set in the previous operation.) (See the explanations above on

special D.)
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e)

f)

Set up the start communication address of the Slave to be read/written. (See the explanations above on

special D). The default start communication address of Slave to be read: H1064 = D100. The default start

communication address of Slave to be written: H10C8 = D200.

Operation procedure:

i) Enable the function of more than 32 stations connected to PLC LINK and reading/writing of 16 data (Max.
100 data) (M1353).

i) Enable reading/writing of PLC LINK in the same polling (M1354).

iii) Set up PLC LINK as auto mode (M1351), or manual mode (M1352) and the times of polling (D1431).

iv) When M1355 = On, M1360 ~ M1375 (M1440 ~ M1455) will be the flags for the PLC designated to be
connected to. When M1355 = Off, there will be detection on the slaves connected, and M1360 ~ M1375
(M1440 ~ M1455) will become the flags for the existence of connected PLC.

v) Enable PLC LINK (M1350).

9. How does Master PLC work:

a)

b)

<)
d)

e)

f)

g)

h)

)

To detect station No. of Slave: Set up the LINK to be automatic mode (M1351 = On) or manual mode
(M1352 = On) (Note: M1351 and M1352 cannot be “On” at the same time) When M1350 = On, Master PLC
starts to detect the total number of Slave stations connected to the LINK and records the number in D1433.
The detection time may differ upon the number of Slave stations and the setting of communication timeout
in D1129.

When M1360 ~ M1375, M1440 ~ M1455 = On, Slave ID1 ~ ID32 exist.

If the detected number Slave stations is 0, M1350 will be “Off” and the LINK will be stopped.

M1353 and M1354 should be set before PLC LINK is enabled. When PLC LINK is executed, the two special
M will not afftec the action of PLC LINK.

When M1355 = On, M1360 ~ M1375 (M1440 ~ M1455) will be the flags for the PLC designated to be
connected to. Therefore, no matter how many PLCs are actually connected, the PLC LINK function will
continue to send read/write instruction in cycle according to the designated flags.

When 1353 = On, D1480 ~ D1607 (read/write buffer of SLAVE ID1 ~ 4) will be used for storing the No. of
registers D for Slave ID1 ~ ID32, The No. of register D shall not be “> 9,900 or “< 0” ; otherwise, PLC will
auto-set it as 9,900. The data length shall not be “ > 100" or “<0”; otherwise, PLC will auto-set it as 100.
When M1354 = On, set up Modbus Function H17 (synchronous read/write) for PLC LINK communication. If
the number of written data is set to be “0”, the communication of PLC LINK will be automatically converted
into Modbus Function HO3 (read multiple words). Similarly, if the number of read data is set to be “0”, the
communication of PLC LINK will be converted into Modbus Function HO6 (write 1 word) or Modbus Function
H10 (write multiple words).

If the number of read/written data > 16, the time for timeout (D1129) shall be > 500ms in case
communication timeout may occur.

After M1350 = On, Master PLC detects the ID of Slave E PLC only right after the LINK is enabled and will
not detect the ID again afterward.

After the detection on Slave PLCs is completed, Master PLC starts to read and write data from/into every

Slave PLC. Please be noted that, Master PLC only reads/writes data from/into the detected Slave PLC.
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10.

Master PLC will not read/write from/into the new Slave PLC to the LINK, unless it re-detects the ID of Slave
PLCs.

k) Master PLC conducts reading before writing. The ranges of Slave PLCs to be read/written will follow the
setting.

[) Master PLC will move to the reading/writing of the next Slave PLC after finishing reading/writing the current
Slave PLC.

Auto mode and maual mode:

a) Auto mode (M1351 = On): Master PLC automatically reads/writes from/to Slave PLC and stops when
M1350/M1351 = Off to terminate PLC LINK.

b) Manual mode (M1352 = On): When M1352 = On, you also have to set up the times of polling in D1431. One
time of polling refers to the completion of reading and writing all Slaves. After the PLC LINK is enabled,
D1432 will start to count how many LINKs have been done. When D1431 = D1432, PLC LINK stops and
M1352 is reset. To re-enable PLC LINK in the manual mode, simply turn “On” M1352 and D1431 will starts
to count the times of LINK again.

c) Note:

i) Automatic mode (M1351) and manual mode (M1352) cannot be “On” at the same time; otherwise PLC LINK
will stop and M1350 will be reset.

i) For EH3/SV2: M1350 has to be reset before switching between automatic mode and manual mode. For SX:
No such restriction.

iii) When M1355 = On, M1360 ~ M1375 (M1440 ~ M1455) will be the flags for the PLC designated to be
connected to. Therefore, no matter how many PLCs are actually connected, the PLC LINK function will
continue to send read/write instruction in cycle according to the designated flags.

iv) The communication timeout is adjustable (D1129, range: 200 < D1129 < 3,000). If D1129 falls out the range,
PLC will determine the time by 200 or 3,000. The timeout setting of PLC LINK is only valid if it is set before
the LINK is enabled. If the number of read/written data >16, the communication timeout shall be > 500ms in
case a communication timeout may occur.

v) PLC LINK is only workable when the baud rate is > 1,200bps. If the baud rate is < 9,600, the communication
timeout setting shall be > 1 second.

vi) The communication is unworkable when the number of read/written data = 0.

vii) PLC LINK does not support the reading/writing from/to 32-bit counters (C200 ~ C255).

viii) The maximum set value for D1399 is 230. If the set value is bigger than 230, PLC will automatically correct it
as 230. The minimum set value for D1300 is 1. If the set value is smaller than 1, PLC will automatically
correct it as 1.

ix) Setting up of D1399 has to be done before PLC LINK is enabled. After PLC LINK is enabled, setting up
D1399 will not result in any changes.

x) Advantages (when using a multi-layer network): Assume you are using a network with 3 layers and the first
and second layer and the second and third layer are using PLC LINK for communication, the IDs in the
second and third layer will definitely overlap due to the old version of PLC LINK detects only Slave ID#1 ~ 16.
When the IDs of Slave and Master overlap, PLC LINK will ignore the PLC of overlapping ID, resulting in the
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situation that the third layer can have only 15 PLCs. Therefore, D1399 allows more PLCs connected in a

multi-layer network.

11. Operation Procedure of PLC LINK

Set up the Slave ID# to be read

Set up the number of data in Slave to be read
Set up the Slave ID# to be written

Set up the number of data in Slave to be written

value.)

(If there is no set value, use the previous set value or the default

nable 32 slaves
linkage and up to
Q0 data for exchange

Enable

A 4

Disable

A

1. Enable 32 slaves linkage and up to

100 data for exchange (set M1353).
2. Set up the register D for storing the

Disable 32 slaves linkage and up to
100 data for exchange.
(Reset M1353)

read data.
3. Setup the register D for storing the
written data.

Communicating
by Modbus 0X17

Y

Aars |

Disablel

Y

Set M1354 >

Enable auto/maual

Enable auto mode
| mode of EASYPLC

Reset M1354

Enable manual mode

Y

\4
Set M1351 > < Set M1352
Settimes of communication
(D1431)

Set M1350

Startto execute EASY PLC LINK
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a) Example 1: Enabling 32 slave units linkage and up to 100 data for exchange in PLC LINK by M1353

2-124

M1002
— | SET M1353

MOV K17 D1121

MOV H86 D1120

SET M1120

MOV | K2000 | D1480

MOV | K3000 | D1496

MOV K300 D1129

MOV K48 D1434

MOV K48 D1450
ER

END

= M1353 has to be set On before PLC LINK is enabled. When PLC LINK is executed, On/Off of M1353 will
not affect the execution.

m Registers designated in D1480 ~ D1495, D1576~D1591 (starting register for data read from Slave ID#1 ~
16) and D1496 ~ D1511, D1592 ~ D1607 (starting register for data written into Slave ID#1 ~ 16) can only
be register D, and every special D will correspond to one Slave ID#, e.g. D1480 corresponds to ID1,
D1481 to ID2, and so on.

® D1480 ~ D1495, D1576 ~ D1591, D1496 ~ D1511 and D1592 ~ D1607 have to be set before PLC LINK is
enabled. In the execution of PLC LINK, you can modify the contents in these special Ds, but the modified
results will take effect in the next PLC LINK polling.

m |f the ID# designated by D1480 ~ D1495, D1576 ~ D1591, D1496 ~ D1511 and D1592 ~ D1607 is smaller
than 0 or bigger than 9,900, PLC will automatically correct the ID# into 9,900.

® [f M1353 is not enabled during the execution of PLC LINK, the range for D1434 ~ D1449, D1544 ~ D1559
(number of data read from Slave ID#) and D1450 ~ D1465, D1560 ~ D1575 (numbere of data written into
Slave ID#) will be 0 ~ 16. If the setting in the special D exceeds the range, PLC will correct it to 16. When
M1353 is enabled, the range will be 0 ~ 100. If the setting in the special D exceeds the range, PLC will
correct it to 100.

= You can modify the settings in D1434 ~ D1449, D1544 ~ D1559, D1450 ~ D1465 and D1560 ~ D1575
during the execution of PLC LINK, but the modified results will take effect in the next PLC LINK polling.
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b) Example 2: PLC LINK with M1353 and 1170

M1002
— | SET | M1353

MOV K17 D1121

MOV H86 D1120

SET M1120

MOV | K2000 | D1480

MOV | K3000 | D1496

MOV K300 D1129

MOV K48 D1434

MOV K48 D1450
@

FEND

1170 IRET

END

= With 1170, the processing of data in PLC LINK will not be done at END, but at the enabling of 1170
immediately after the receiving of data is completed

= |f the reaction speed of the RS-485 IC direction control signal pin of the Slave is slow, it is suggested that
you do not enable 1170.

= You can set up D1399 (starting Slave ID designated by PLC LINK), and the ID# of the next 15 Slaves
have to be in sequence. For example, when D1399 is set as K20, the Master PLC will detect Slave ID# 20
~ 35.
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c) Example 3: Connection of 1 Master and 2 Slaves by RS-485 and exchange of 16 data between Master and
Slaves through PLC LINK (M1353 = Off, linkage of 16 stations, 16 data read/write mode)

= \Write the ladder diagram program into Master PLC (ID#17)

Master ID#

COM2 communication protocol

Retain communication protocol

END

M1002
— | MOV K17 D1121
MOV H86 D1120
SET | M1120
MOV K16 D1434
MOV K16 D1450
MOV K16 D1435
MOV K16 D1451
X1
—] |— Auto mode

Number of data read from Slave ID#1

Number of data written into Slave ID#1

Number of data read from Slave ID#2

Number of data written into Slave 1D#2

Enable EASY PLC LINK

= \WWhen X1 = On, the data exchange between Master and the two Slaves will be automatically done in PLC
LINK, i.e. the data in D100 ~ D115 in the two Slaves will be read into D1480 ~ D1495 and D1512 ~ D1527
of the Master, and the data in D1496 ~ D1511 and D1528 ~ D1543 will be written into D200 ~ D215 of the

two Slaves.

Master PLC *1

Slave PLC*2

: D100 ~ D115 of Slave ID#1

D1528 ~ D1543 |

—— D200 ~ D215 of Slave ID#1

I D100 ~ D115 of Slave ID#2

Read
D1480 ~ D1495 —

Write
D1496 ~ D1511 :

Read
D1512 ~ D1527 _

Write

— D200 ~ D215 of Slave ID#2

= Assume the data in D for data exchange between Master and Slave before PLC LINK is enabled (M1350

= Off) are as the follow:

Master PLC Preset value Slave PLC Preset value
D1480 ~ D1495 KO D100 ~ D115 of Slave ID#1 K5,000
D1496 ~ D1511 K1,000 D200 ~ D215 of Slave ID#1 KO
D1512 ~ D1527 KO D100 ~ D115 of Slave ID#2 K6,000
D1528 ~ D1543 K2,000 D200 ~ D215 of Slave ID#2 KO
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After PLC LINK is enabled (M1350 = On), the data in D for data exchange will become:

Master PLC Preset value Slave PLC Preset value
D1480 ~ D1495 K5,000 D100 ~ D115 of Slave ID#1 K5,000
D1496 ~ D1511 K1,000 D200 ~ D215 of Slave ID#1 K1,000
D1512 ~ D1527 K6,000 D100 ~ D115 of Slave ID#2 K6,000
D1528 ~ D1543 K2,000 D200 ~ D215 of Slave ID#2 K2,000

® The Master PLC has to be SX/EH3/SV2 Series CPU, and the Slave PLC can be any CPU of DVP series.
® There can be maximum 16 Slave PLCs in PLC LINK. See the special Ds in the Master PLC
corresponding to D100 ~ D115 and D200 ~ D215 in every Slave PLC in the tables of special M and
special D.
d) Example 4: Connection between Delta PLC and Delta VFD-M AC motor drive through PLC LINK for STOP,
forward/reverser revolution and writing/reading of frequency.

= Write the ladder diagram program into Master PLC (ID#17)

M1002
— | MOV K17 D1121 Master ID#
MOV H86 D1120 COM2 communication protocol
SET M1120 | Retain communication protocol
MOV K6 D1434 | Number of data read
MOV K2 D1450 Number of data written
MOV H2100 | D1355 | Starting reference for Master to read from Slave
MOV | H2000 | D1415 | Starting reference for Master to write in Slave
X1
- |_ Auto mode
Enable PLC LINK
END

m D1480 ~ D1485 correspond to parameters H2100 ~ H2105 in VFD-M. When X1 = On, PLC LINK will be
enabled, and the data in H2100 ~ H2105 will be displayed in D1480 ~ D1485.

® D1496 ~ D1497 correspond to parameters H2000 ~ H2001 in VFD-M. When X1 = On, PLC LINK will be
enabled, and the data in H2000 ~ H2001 will be displayed in D1496 ~ D1497.

= Modify D1496 to give command to VFD, e.g. D1496 = H12: enabling forward revolution of VFD-M; D1496
= H11: enabling reverse revolution of VFD.

= Modify D1497 to change the frequency of VFD, e.g. D1497 = K5,000: changing the frequency to 50kHz.
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= The Master PLC has to be SX/EH3/SV2 Series CPU, and the Slave AC motor drive can be any VFD
series models except VFD-A.

= The Slave can also be Delta temperature controller DTA, DTB, Delta servo ASDA and so on which are
compatible to Modbus protocol. Maximum 16 devices are connectable to the LINK.

= See the tables of special M and special D for the starting ID of Slave to be read/written and the number of

data to be read/written.

Function Group  Enabling the instruction DICF to execute the constant speed/final output section

Number M1528~M1529
Contents:
1. M1528-> On: Enabling the instruction DICF to execute the constant speed output section

M1529-> On: Enabling the instruction DICF to execute the final output section

If users want to use this special output function, they have to use M1528/M1529 with DVSPO/DICF. Please do
not enable the two flags simultaneously.

The instruction format is DVSPO Si Sz Ss D. The instruction is a 32-bit instruction. S is the target
frequency of output, Sz is the target number of pulses, Ss indicates the gap time and the gap frequency, and D
is the pulse output device. (If Sz is KO, there will be no limit on the number of output pulses, and pulses will be
output until the final output section is set.

The instruction format is DICF Si1 Sz D. The instruction is a 32-bit instruction. S: is the target frequency to
be changed, S: indicates the gap time and the gap frequency, and D is the pulse output device.

If users do not need to set the target number of pulses when DVSPO enables output, they can set Sz to KO, and
then set the target frequency of the output, the gap time, and the gap frequency. If users want to end the output,
they can use DICF and M1529 to execute the final output section. After the execution of the final output section
is complete, DVSPO sill set the completion flag. (Please refer to example 1.)

When DICF is used with M1529 to execute the final output section, S: is the target frequency of output (S1 can
not be modified by an E device or an F device), and the 32-bit value indicated by Si+2 is the number of pulses
which need to be output in the final section. For example, if S1 is D100, the 32-bit value in (D101, D100) is the
target frequency of output, and the 32-bit value in (D103, D102) is the number of pulses which need to be
output in the final section. After M1529 successfully enables the final output section, M1529 will be reset to Off
automatically.

In the final output section, DICF carries out acceleration/deceleration operations according to the
acceleration/deceleration time specified by the axes (the parameter indicated by S2 is not used), and the
current output speed increases/decreases until the number of pulses required is reached. DVSPO sets the
completion flag. (Please refer to the examples in 1.1~1.2 in example 1 for more information.)

If the number of pulses in the final section is not sufficient for the acceleration/deceleration output set by users,
DICF will automatically change the acceleration/deceleration operation to the default acceleration/deceleration
operation so that the target number of pulses in the final output section can be reached.

When DICF is used with M1528 to execute the constant speed output section, S: is the target frequency of
output (S1 can not be modified by an E device or an F device), and the 32-bit value indicated by Si1+2 is the

number of pulses which need to be output in the constant speed output section. For example, if S1 is D100, the
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32-bit value in (D101, D100) is the target frequency of output, and the 32-bit value in (D103, D102) is the
number of pulses which need to be output in the constant speed section. After M1528 successfully enables the

constant speed output section, M1528 will be reset to Off automatically. (Please refer to example 2 for more
information.)

9. After DICF enables the execution the final output section (M1529)/constant speed output section (M1528), the
variable speed function of DVSPO/DICF will be disabled. Not until the execution is complete can the variable
speed function of DVSPO/DICF be used.

Example:

® The timing diagram for the final output section is shown below.

1. The target frequency in the final section is higher than the current output frequency.

Frequency DICF changes the
A targetfrequency.
ll ‘\
! DICF and M1529 enable
! \ the final output function.
i i
] \ \
DVSPO sets S,. J v‘/ \
Sa / \
~ Y] \
N ’ )
N 7 Y
1
1
1
i
. : ; > Number of pulses

! 1 1

! |
i<

|< """"""" :

1
'S,+2 used by DICF '
is the number of pulses
which need to be output
in the final section.

DVSPO sets S, to KO.

2. The target frequency in the final section is lower than the current output frequency

Frequency DICF changes the
A targetfrequency.
s
N DICF and M1529 enable
) \ the final output function.
1 \
|}
DVSPOsets S,. ’/ \ "
~o 7 V \
M S ’ '
‘w‘ 4 \
~a 7 \ v
i
1
1
i
: T : » Number of pulses
1
E( ------------------------------ A GEEEE LS i

: DVSPO sets S, to KO. !S,+2 used by DICF '

is the number of pulses
which need to be output
in the final section.

Note 1: Although there will be no limit on the number of output pulses if Sz is KO, the number of pulses in the final

section will be the target number of pulses in the final section after the final output section is enabled, and
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the completion flag will be set after the target number of pulses is reached.

Note 2: If DICF in an interrupt is used to change the target frequency, please note that the reaction time of the

interrupt will affect the execution of the final output section.

3. Sample program

€  Setting initial values
M1002
- | !ﬁMOV K10000 D30 |Setting the target frequency in the final output section
IDMOV K100000 032 | Setting the number of pulses in the final output section
pov ks o3| Setting the acceleration time in the final output section
MOV W) D138 | Setting the deceleration time in the final output section
Inmov K5000 il | Setting the initial target frequency
v oo | No limit on the number of output pulses
hov Ko o | Setting the interval frequency between variable speeds
!MOV K100 021 | Setting the interval time between variable speeds
I”MOV Ho 01336 | Clearing the number of pulses output by YO
€  Actual output control program
Mo . . .
- bvsro Do o 020 0 | Enabling the variable speed function of YO
1024
} RST ]
M2
%D:: D1336 140000 }_| Al SET M2
The number of pulses output by YO is 1000. M1 is set.
W
it Enabling the final section output function of YO
puov om oo | Changing the target frequency of YO
puov oz o2 ‘ Setting the number of pulses output by YO in the final
output section
CALL PO
RST hi1
FEND
w1000 - . .
Ly [per oo p20 Vo | YOis in the final section output state.
END!
7
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® The timing diagram for the constant speed output section is shown below.

Frequency
A

® > DVSPO sets the target frequency (S,)

® > DVSPO sets the number of pulses (Sz) to KO (no limit on the number of output pulses).

® - DICF sets the number of pulses which need to be output in the constant speed output section (S;+2).

» Number of pulses

@ - DICF and M1528 are used to reach the target frequency and the target number of pulses in the constant

speed output section.

® - The acceleration/deceleration is complete, and M1542 is set to On.

® - The target number of pulses in the constant speed output section is reached, M1543 is set to On, and

M1542 is reset to Off. (The output used is YO0.)

Note: Whenever the constant speed output section is executed, the instruction resets the reaching flag and the

completion flag.1. The flags corresponding to the axes used to execute the constant speed output section are

shown below.

Output number

Reaching the target
frequency in the constant

speed output section

Finishing the constant

speed output

YO M1542 M1543
Y2 M1544 M1545
Y4 M1546 M1547
Y6 M1548 M1549
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2. Sample program:

€  Setting initial values
W1 002
| !DMOV k10000 [0 | Target frequency in the constant speed output section
!”MOV K100000 D32 | Number of pulses in the constant speed output section
}MOV K30 01343 | Acceleration time in the constant speed output section
lMOV K30 01342 | Deceleration time in the constant speed output section
!”MOV Ks000 oo | Setting the initial target frequency
bwov K D10 | No limit on the number of output pulses
1“"0\" K100 020 | Setting the interval frequency between variable speeds
MOV kiDL D2t | Setting the interval time between variable speeds
!“MOV Ko D1336 | Clearing the number of pulses output by YO
€  Actual output control program
0]
. L oo o "0 | Enabling the variable speed function of YO
W28
L RST Mo
hi
— | SET W1528 Enabling the constant speed section output function of YO
prov ow Do | changing the target frequency of YO
frov a2 7] | Setting the number of pulses in the constant speed
output section
CALL 1)
RST M1
001 .
| por oo 020 il | Updating YO's state flags #1
11542
| SET 10 Y10 is set when the target frequency is reached.
1543
} ST 10 Y10 is reset when the constant speed distance is reached.
FenD
1000
— | por oo b2 i | YOis in the constant speed section output state.
RET
JENC
Note 1: If DICF is not enabled, and the constant speed output section is executed, the instruction will
constantly check whether the target frequency is reached and whether the output state is complete, and
will set the corresponding flags. If the scan time is long, users can insert many lines of DICF instructions,
or execute DICF in a time interrupt (do not need to enable the instruction) to update the output state
constantly.
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Function Group  PLC Operation Flag
Number M1145 (should work with D1400 ~ D1403)

Contents:

Read the MAC Address of the left-side module (the numbering for the 1st left-side module is K100, the 8th one is

K107. See the example below.

1.
2.
3.

If you need the MAC address of the 2" |eft-side module, you can set the value to K101 in D1400.

Set M1145 to ON and PLC stores the MAC address of the 2nd left-side module in D1401~1403.

If the MAC address of the 2nd left-side module is 11:22:33:44:55:66, D1401 D1401 = 0x1122, D1402 = 0x3344,
D1403 = 0x5566.

Available for EH3/SV2 (V2.2 or later versions).
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2.12 Communication Addresses of Devices in DVP Series PLC

Device Range Type DVP Com. Address (hex) Modbus Com. Address (dec)
000 ~ 255 bit 0000 ~ O0OFF 000001 ~ 000256
S 246 ~ 511 bit 0100 ~ 01FF 000247 ~ 000512
S 512 ~ 767 bit 0200 ~ 02FF 000513 ~ 000768
S 768 ~ 1,023 bit 0300 ~ 03FF 000769 ~ 001024
X 000 ~ 377 (Octal) | bit 0400 ~ 04FF 101025 ~ 101280
Y 000 ~ 377 (Octal) | bit 0500 ~ 05FF 001281 ~ 001536
bit 0600 ~ 06FF 001537 ~ 001792
T 000 ~ 255
word | 0600 ~ 06FF 401537 ~ 401792
M 000 ~ 255 bit 0800 ~ 08FF 002049 ~ 002304
M 256 ~ 511 bit 0900 ~ 09FF 002305 ~ 002560
M 512 ~ 767 bit OAOO0 ~ OAFF 002561 ~ 002816
M 768 ~ 1,023 bit 0BOO ~ OBFF 002817 ~ 003072
M 1,024 ~ 1,279 bit 0CO00 ~ OCFF 003073 ~ 003328
M 1,280 ~ 1,535 bit 0D0O0 ~ ODFF 003329 ~ 003584
M 1,536 ~ 1,791 bit B0OOO ~ BOFF 045057 ~ 045312
M 1,792 ~ 2,047 bit B100 ~ B1FF 045313 ~ 045568
M 2,048 ~ 2,303 bit B200 ~ B2FF 045569 ~ 045824
M 2,304 ~ 2,559 bit B300 ~ B3FF 045825 ~ 046080
M 2,560 ~ 2,815 bit B400 ~ B4FF 046081 ~ 046336
M 2,816 ~ 3,071 bit B500 ~ B5FF 046337 ~ 046592
M 3,072 ~ 3,327 bit B600 ~ B6FF 046593 ~ 046848
M 3,328 ~ 3,583 bit B700 ~ B7FF 046849 ~ 047104
M 3,584 ~ 3,839 bit B800 ~ B8FF 047105 ~ 047360
M 3,840 ~ 4,095 bit B900 ~ BOFF 047361 ~ 047616
bit OEOO ~ OEC7 003585 ~ 003784
0~199 |16-hit
word | OEOO ~ OEC7 403585 ~ 403784
¢ 200 ~ 255 |32.bit bit OEC8 ~ OEFF 003785 ~ 003840
word | 0700 ~ O76F 403785 ~ 403840
D 000 ~ 256 word | 1000 ~ 10FF 404097~404352
D 256 ~ 511 word | 1100 ~ 11FF 404353 ~ 404608
D 512 ~ 767 word | 1200 ~ 12FF 404609 ~ 404864
D 768 ~ 1,023 word | 1300 ~ 13FF 404865 ~ 405120
D 1,024 ~ 1,279 word | 1400 ~ 14FF 405121 ~ 405376
D 1,280 ~ 1,535 word | 1500 ~ 15FF 405377 ~ 405632
D 1,536 ~ 1,791 word | 1600 ~ 16FF 405633 ~ 405888
D 1,792 ~ 2,047 word | 1700 ~ 17FF 405889 ~ 406144
D 2,048 ~ 2,303 word | 1800 ~ 18FF 406145 ~ 406400
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Device Range Type | DVP Com. Address (hex) Modbus Com. Address (dec)
2,304 ~ 2,559 word | 1900 ~ 19FF 406401 ~ 406656
D 2,560 ~ 2815 word | 1A00 ~ 1AFF 406657 ~ 406912
D 2,816 ~ 3,071 word | 1B00 ~ 1BFF 406913 ~ 407168
D 3,072 ~ 3,327 word | 1C00 ~ 1CFF 407169 ~ 407424
D 3,328 ~ 3,583 word | 1D00 ~ 1DFF 407425 ~ 407680
D 3,584 ~ 3,839 word | 1EQ00 ~ 1EFF 407681 ~ 407936
D 3,840 ~ 4,095 word | 1F00 ~ 1FFF 407937 ~ 408192
D 4,096 ~ 4,351 word | 9000 ~ 90FF 436865 ~ 437120
D 4,352 ~ 4,607 word | 9100 ~ 91FF 437121 ~ 437376
D 4 608 ~ 4863 word | 9200 ~ 92FF 437377 ~ 437632
D 4,864 ~ 5,119 word | 9300 ~ 93FF 437633 ~ 437888
D 5,120 ~ 5,375 word | 9400 ~ 94FF 437889 ~ 438144
D 5,376 ~ 5,631 word | 9500 ~ 95FF 438145 ~ 438400
D 5,632 ~ 5,887 word | 9600 ~ 96FF 438401 ~ 438656
D 5,888 ~ 6,143 word | 9700 ~ 97FF 438657 ~ 438912
D 6,144 ~ 6,399 word | 9800 ~ 98FF 438913 ~ 439168
D 6,400 ~ 6,655 word | 9900 ~ 99FF 439169 ~ 439424
D 6,656 ~ 6,911 word | 9A00 ~ 9AFF 439425 ~ 439680
D 6,912 ~ 7,167 word | 9B00 ~ 9BFF 439681 ~ 439936
D 7,168 ~ 7,423 word | 9C00 ~ 9CFF 439937 ~ 440192
D 7,424 ~ 7,679 word | 9D00 ~ 9DFF 440193 ~ 440448
D 7,680 ~ 7,935 word | 9EQ00 ~ 9EFF 440449 ~ 440704
D 7,936 ~ 8,191 word | 9F00 ~ 9FFF 440705 ~ 440960
D 8,192 ~ 8,447 word | A000 ~ AOFF 440961 ~ 441216
D 8,448 ~ 8,703 word | A100 ~ AlFF 441217 ~ 441472
D 8,704 ~ 8,959 word | A200 ~ A2FF 441473 ~ 441728
D 8,960 ~ 9,215 word | A300 ~ A3FF 441729 ~ 441984
D 9,216 ~ 9,471 word | A400 ~ A4FF 441985 ~ 442240
D 9,472 ~ 9,727 word | A500 ~ ASFF 442241 ~ 442496
D 9,728 ~ 9,983 word | A600 ~ A6FF 442497 ~ 442752
D 9984~10239 word | A700~A7FF 442753~443008
D 10240~10495 word | AB00~A8FF 443009~443246
D 10496~10751 word | A900~A9FF 443247~443502
D 10752~11007 word | AAOO~AAFF 443503~443758
D 11008~11263 word | ABOO~ABFF 443759~444014
D 11264~11519 word | ACOO~ACFF 444015~444270
D 11520~11775 word | ADOO~ADFF 444271~444526
D 11776~11999 word | AEOO~AEDF 444527~444750
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2.13 LED Indicators and Error Codes

Error: Power indicator blinking - communication not working
Situation: Once the PLC is supplied with power and the power indicator of the PLC CPU is blinking, that means the
power supply is not sufficient or the electrical load that PLC CPU provides is not sufficient.

Solution: Make sure the power supply is correctly wired and no short-circuit or wrong wiring is presented.

Error: Error LED indicator and RUN indicator are blinking at the same time- communication not working
Situation: Once the PLC is supplied with power and both the power indicator and ERROR LED indicator of the PLC
CPU are blinking at the same time; that means the last firmware upgrade had failed, if you have tried to upgrade the
firmware. If you did not upgrade the firmware and the indicators are blinking for 3 to 5 times and then they stop for 2
seconds and then blink again. That means the PLC CPU cannot self-diagnose itself or its connected device.

Solution: Contact the local distributor for servicing information.

Error: Error indicator ON - communication okay

Situation: When the PLC runs and the Error LED indicator of the PLC CPU is blinking and M1008 is ON, that means
the program scan cycle exceeded the value set in special register D1000 (default 200 ms).

Solution: You can use D1008 to see in which step that the error occured, and then check the steps before and after
the errorous step to see if there is any problem in the procedure. If the PLC program is too large and you cannot see

why the error occurs, it is suggested to delete some programs and leave some questionable ones to examine.

Error: Error indicator blinking every 0.2 seconds - communication not working

Situation: Once the PLC is supplied with power, the Error LED indicator of the PLC CPU is blinking rapidly. That
means the 24V power supply is not sufficient. After the 24V power is supplied stably for more than 2 seconds, the
RUN indicator will be ON.

Solution: If the rapid blinking persists, check if the power supply is normal.

Error: Error indicator blinking every 0.5 seconds - communication okay

Situation: After you download the PLC program to the PLC CPU or when the PLC is supplied with power, the Error
LED indicator starts to blinking every 0.5 seconds. That means the use of operands (devices) or syntax in the
program is illegal and the special register M1004 is On.

Solution: Check the error code (hex) in the special register D1004 to see the cause. See the error codes listed below
for reference. The address where the error occured is stored in the data register D1137. But if the error is a general

loop one, the address stored in D1137 is invalid.
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s Cause of error o Cause of error
code code
0001 | Use of device S exceeds the range OFOA Times of using TTMR, STMR instruction
exceed the range
0002 Using P* repeatedly or use of P* exceeds the OFOB Times of using SORT instruction exceed the
range range
0003 | Use of KnSm exceeds the range OF0C -rr;r:;: of using TKY instruction exceed the
—— = : - . -
0102 Using I* repeatedly or use of I* exceeds the OFOD Times of using HKY instruction exceed the
range range
0202 | Use of MC N* exceeds the range 1000 | Improper use of operands of ZRST instruction
0302 | Use of MCR N* exceeds the range 10EF Incorrect use of E, F, or the modification
exceeds the range
0401 | Use of device X exceeds the range Times of using TTMR, PR, HOUR instructions
exceed the range.
0403 | Use of KnXm exceeds the range 2000 Improper use of operands of MRT, ARWS
0501 | Use of device Y exceeds the range instructions
0503 | Use of KnYm exceeds the range C400 | lllegal instruction
0601 | Use of device T exceeds the range C401 | General loop error
0604 | Use of register T exceeds the range C402 Continuously using LD/ADI instructions for
more than 9 times
0801 | Use of device M exceeds the range C403 | Continuously using MPS for more than 9 times
0803 | Use of KnMm exceeds the range C404 | More than 6 steps in FOR — NEXT
0BO1 | Incorrect use of KH
0DO1 | Improper use of operands of DECO instruction BS?”Q gglé/%FgEkfl_egwie” FOFFE);QNEIG(I;XT
— sing etween -
EfSéENﬁgSI:] Esﬁﬁggﬁ improper use of operands| | €405 | \j5in0 MC/MCR between FOR — NEXT
Using END/FEND between FOR — NEXT
0D02 | 5x/EC3-8K: illegal use of the first operand of "9
ANS instruction
0D03 :rq;?rrgft%nuse of operands of DHSCS C407 | Continuously using STL for more than 9 times
0D04 | MProper use of operands of DHSCR C408 | Using MC/MCR in STL, using I/P in STL
instruction
0DO05 Improper use of operands of pulse output C409 Using STL/RET in subroutine
instruction Using STL/RET in interruption subroutine
0DO06 | Improper use of operands of PWM instruction Using MC/MCR in subroutine
CA40A Using MC/MCR in interruption subroutine
0D07 Improper use of operands of FROM/TO :
instruction C40B MC/MCR does not start from NO, or is not
continuous
0DO08 | Improper use of operands of PID instruction C40C | Corresponding N of MC and MCR are different
0D09 | Improper use of operands of SPD instruction C40D | Improper use of I/P
. . : IRET does not appear after the last FEND.
ODOA | Incorrect operands in DHSZ instruction C40E SRET does not appear after the last FEND.
0DOB | Improper use of operands in IST instruction C40F PLC program and data in parameters have not
been initialized.
OEO1 | Use of device C exceeds the range C41B Imn\cl)zlllﬁeRUN/STOP Instruction to extension
OE04 | Use of register C exceeds the range C41C | Points of extension module exceed the range
0EO5 !mpropgr use of operand CXXX of DCNT c41D Number of extension modules exceeds the
instruction range
OE18 | BCD conversion error C41E | Incorrect hardware setting for extension module
L L Failing to write data into the memory (EH2/SV)
OE19 | Division error (divisor = 0) CalF Right-side module detection error (EH3)
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Error Error
Cause of error Cause of error
code code

Use of device exceeds the range (including E,

OE1A ; . e C420 | Read/write function card error
F index register modification)
OE1B | The index of the radical is a negative value C421 | Read/write memory card error
OE1C | Communication error of FROM/TO instruction C440 | Hardware error in high-speed counter
0F04 | Use of register D exceeds the range C441 | Hardware error in high-speed comparator
OF05 !mpropgr use of operand DXXX of DCNT C442 | Hardware error in MCU pulse output
instruction
0F06 | Improper use of operands of SFTR instruction C443 | No response from extension unit

O0FO07 | Improper use of operands of SFTL instruction C450 | The AD/DA function in the CPU breaks down.

OF08 | Improper use of operands of REF instruction C4EE | No END instruction in the program

Improper use of operands of WSFR, WSFL
instructions

OF09 CA4FF | Invalid instruction (No such instruction exists.)

BAT. LOW indicator ON - communication okay

For SX, EH Series PLC CPU:

Situation: No battery or the power of the built-in battery is low.

Solution: It is suggested to turn the power off and then change battery or you can also change battey in 3 minutes
without turning the power off so that for EH series PLC CPU, the retentive data in the latched area willnot be lost and
for SX and EH series PLC CPU, the RTC function to keep track of the

current time can stay normal.

For SV Series PLC CPU:

Situation: The power of the built-in battery is low and is now being charged.

Solution: It is suggested to charge it for at least 6 hours to ensure the built-in battery is sufficiently charged. If the
BAT. LOW indicator is from ON to blinking, the built-in battery can no longer be charged and you need to back up the
retentive data in the latched area and contact the local distributor for a battey change. If this happens, it is highly

possible that the retentive data in the latched area is lost.

Finding out the module which is disconnected or damaged in an EH system:

Situation: A DVP-EH2/EH3 Series CPU is powered, the ERROR LED indicator blinks, and the error code in D1004 is
H'C41E.

Reading the value in D1104: The value in D1104 indicates the GPIO which is damaged. It represents a GPIO
number. (GPIOs are numbered from 0.)

The number of GPIOs in an CPU or an extension module is described below.

CPU 40/ EH3 48 | EH3 64 /[ EH3 80/ EH3
Number of GPIOs 1 1 1 2
DIO module 08HP/HM/HN 16HP/HM 32HP/HN/HM 48HP
Number of GPIOs 1 1 1 2
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AlO module 04AD / 04DA 06XA 04PT / 04TC 08TC
Number of GPIO 1 1 1 1
Other modules 01PU 01HC PF02/CP02/DT02
Number GPI1Os 1 1 1

Example 1: The system created is 32EH3 + 16HP + 04AD + 32HM.
If the error code in D1004 is H'C41E, and the value in D1104 is K1, the GPIO numbers in the system will be as shown
in the table below.
System 32EH3 16HP 04AD 32HM
GPIO number No GPIO 0 1 2
The GPIO which is damaged is probably the GPIO in 04AD. If the error code still exists after 04AD is replaced, there

may be something wrong with the communication interface in 16HP.

Example 2: The system created is 40EH3 + 48HP + 04AD + 04PT.
If the error code in D1004 is H'C41E, and the value in D1104 is K2, the GPIO numbers in the system will be as shown
in the table below.
System 40EH3 48HP 04AD 04PT
GPIO number 0 1,2 3 4
The GPIO which is damaged is probably a GPIO in 48HP.

Example 3: There is only one 64EH3.
If the error code in D1004 is H'C41E, and the value in D1104 is KO, the GPIO number in 64EH3 will be as shown in
the table below.

System 64EH3
GPIO number 0

The GPIO on the driver board in 64EH3 is damaged. The driver board needs to be replaced.
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3.1 Basic Instructions and Step Ladder Instructions

ES includes ES/EX/EC/EC3-8K (FW V8.60 or later); SX (FW V3.00); EH3 includes EH3/SV2.

For EH3 series CPU, the execution speed in the brackets () refers to the execution speed of designated operand
M1536 ~ M4095.

Basic Instructions

Instruction ) Execution speed (us)
Function Operands STEP
Code ES |EC3-8K| SX EH3
LD Loading in A contact X, Y,M,S,TC 3.8 1.24 1.24 |0.24(0.56) | 1~3
LDI Loading in B contact X, Y, M, S, T,C 3.88 1.3 1.3 |0.24(0.56) | 1~3
AND Series connection- A contact X, Y, M, S, T,C 2.32 1.12 1.12 |0.24(0.56) | 1~3
ANI Series connection- B contact X, Y, M, S, T,C 2.4 1.27 1.27 |0.24(0.56) | 1~3
OR Parallel connection- A contact XYM, S, T,C 2.32 1.25 1.25 |0.24(0.56) | 1~3
ORI Parallel connection- B contact XYM, S, T,C 2.4 1.25 1.25 |0.24(0.56) | 1~3
ANB Series connection- loop blocks N/A 1.76 1.34 1.34 0.24 1~-3
ORB Parallel connection- loop blocks N/A 1.76 1.63 1.63 0.24 1~-3
Store the current result of the internal
MPS ) N/A 1.68 1.43 1.43 0.24 1~-3
PLC operations
Reads the current result of the
MRD . ) N/A 1.6 1.19 1.19 0.24 1
internal PLC operations
Pops (recalls and removes) the
MPP N/A 1.6 1.19 1.19 0.24 1
currently stored result
Output instructions
Instruction ) Execution speed (us)
Function Operands STEP
Code ES |EC3-8K| SX EH3
ouT Output caoll Y,M, S 5.04 1.24 1.24 |0.24(0.56) | 1~3
SET Latched (On) Y, M, S 3.8 1.27 1.27 |0.24(0.56) | 1~3
RST Clear the contacts or the registers Y,M,S,T,C,D, E, F 7.8 2.24 2.24 10.24(0.56)| 3
Timers, Counters
; Operands Execution speed (us)
apy | Inetucon Function STEP
olelE ES |EC3-8K| SX EH3
96 TMR 16-bit timer T-Kor T-D 10.6 2.4 2.4 9.6
97 CNT 16-bit counter C-K or C-D (16 bits) 9.7 2.24 2.24 12.8
97 CNT 32-bit counter C-K or C-D (32 bits) | 10.3 2.32 2.32 14.3 6
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Main control instructions

Instruction } Execution speed (us)
Function Operands STEP
Code ES |EC3-8K| SX EH3
MC Master control start NO ~ N7 5.6 14 1.4 5.6 3
MCR Master control reset NO ~ N7 5.7 15 15 5.7 3
Instructions for detecting the contacts of rising-/falling-edge
3 Execution speed (us)
API Insct:rugtlon Function Operands STEP
el ES |EC3-8K| SX EH3
Rising-edge detection
90 LDP . X, Y,M,S, T,C 5.1 1.99 1.99 |0.56(0.88)| 3
operation
Falling-edge detection
91 LDF ] X, Y,M,S, T,C 5.1 1.96 1.96 |0.56(0.88)| 3
operation
Rising-edge series
92 ANDP ) X, Y,M,S, T,C 4.9 1.9 1.9 |0.56(0.88)| 3
connection
Falling-edge series
93 ANDF _ X, Y,M, S, T,C 4.9 2.16 2.16 |0.56(0.88)| 3
connection
Rising-edge parallel
94 ORP ) X,Y,M, S, T,C 4.9 2.24 2.24 10.56(0.88)| 3
connection
Falling-edge parallel
95 ORF _ X,Y,M, S, T,C 4.9 2.27 2.27 |0.56(0.88)| 3
connection
Rising-/falling-edge output instructions
It Operands Execution speed (us)
API Cod Function STEP
el ES |EC3-8K| SX EH3
89 PLS Rising-edge output Y, M 7.8 2.51 2.51 9.92 3
99 PLE Falling-edge output Y, M 7.8 2,51 2.51 10.16 3
End instruction
Instruction } Execution speed (us)
Function Operands STEP
Code ES |EC3-8K| SX EH3
END Program ends N/A 5 1.24 1.24 0.24 1
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Other instructions

i Execution speed (us)
API Inséru((j:tlon Function Operands STEP
olefE ES |EC3-8K| SX EH3
NOP No operation N/A 0.88 1.18 1.18 0.16 1
98 INV Inverting operation N/A 1.6 1.32 1.32 0.24 1
P Pointer PO ~ P255 0.88 1.32 1.32 — 1
| Interruption program marker | 1] ] 0.88 1.32 1.32 — 1
Step ladder instructions
Instruction ) Execution speed (us)
Function Operands STEP
Code ES |EC3-8K| SX EH3
STL Step transition ladder start S 116 29 29 0.56 1
Instruction
Step transition ladder return
RET . ) N/A 7.04 1.24 1.24 0.24 1
instruction

Note 1: ES includes ES/EX/SS; SA includes SA/SX/SC; EH includes EH/EH2/SV.

Note 2: For EH series MPU, the execution speed in the brackets () refers to the execution speed of designated

operand M1536 ~ M4095.
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3.2 Explanations on Basic Instructions

Mnemonic Function Program steps Controllers
N ES/EX/EC EC3-8K SX EH3
LD Loading in A contact 1
v v v v
X0~ X377 | YO~Y377 |MO~M4095| SO ~S1023 | TO~T255 | CO~C255 | DO ~D9999
Operand
v v v v v v -

Explanations:

The LD instruction is used on the A contact that has its start from the left BUS or the A contact that is the start of a

contact circuit. The functions are to save the present contents and store the acquired contact status into the

accumulative register.

Program Example:

Ladder diagram:

X0 X1

i

operands X, Y, M, and S. These operands can be qualified by E or F, e.g. LD X0EL1.

>

Loading in contact A of X0

Connecting to contact A of X1 in series

Instruction code: Operation:
LD X0
AND X1
ouT Y1

Driving Y1 coil
Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the

Mnemonic Function Program steps Controllers
ES/EX/EC EC3-8K SX EH3
LDI Loading in B contact 1
v v v v
X0~ X377 | YO~Y377 |[MO~M4095| SO~ S1023 | TO~T255 | CO~C255 | DO~ D9999
Operand
v v v v v v -

Explanations:

The LDI instruction is used on the B contact that has its start from the left BUS or the B contact that is the start of a

contact circuit. The functions are to save the present contents and store the acquired contact status into the

accumulative register.

Program Example:

Ladder diagram:

X0 X1

1

D

Instruction code:

LDI X0
AND X1
ouT Y1

Operation:

Loading in contact B of X0
Connecting to contact A of X1 in series
Driving Y1 coil

Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the

operands X, Y, M, and S. These operands can be qualified by E or F, e.g. LDI X0EL1.
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Mnemonic Function Program steps Controllers
. . ES/EX/EC EC3-8K SX EH3
AND Series connection- A contact 1
v v v v

X0~ X377 | YO~Y377 |MO~ M4095| S0~ S1023| TO~T255 | CO~C255 | DO ~ D9999
v v v v v v -

Operand

Explanations:
The AND instruction is used in the series connection of A contact. The functions are to read out the status of present d
series connection contacts and perform the “AND” operation with the logical operation result obtained. The final result

will be store in the accumulative register.

Program Example:

Ladder diagram: Instruction code: Operation:
X1 X0 LDI X1 Loading in contact B of X1
I—M || @ AND X0 Connecting to contact A of X0 in series
ouT Y1 Driving Y1 coil

Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the
operands X, Y, M, and S. These operands can be qualified by E or F, e.g. AND X0E1.

Mnemonic Function Program steps Controllers
. . ES/EX/EC EC3-8K SX EH3
ANI Series connection- B contact 1
v v v v

X0~ X377 | YO~Y377 |MO~M4095| SO~ S1023 | TO~T255 | CO~ C255 | DO ~ D9999
v v v v v v -

Operand

Explanations:
The ANl instruction is used in the series connection of B contact. The functions are to read out the status of present
designated series connection contacts and perform the “AND” operation with the logical operation result obtained.

The final result will be store in the accumulative register.

Program Example:

Ladder diagram: Instruction code: Operation:
X1 X0 LD X1 Loading in contact A of X1
|—| I 7 @ ANI X0 Connecting to contact B of X0 in series
ouT Y1 Driving Y1 caoll

Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the
operands X, Y, M, and S. These operands can be qualified by E or F, e.g. ANI X0E1.
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3 Basic Instructions

Mnemonic Function Program steps Controllers
. ES/EX/EC EC3-8K SX EH3
OR Parallel connection- A contact 1
v v v v

X0~ X377 | YO~Y377 |MO~M4095| SO~ S1023 | TO~T255 | CO~ C255 | DO ~ D9999
v v v v v v -

Operand

Explanations:
The OR instruction is used in the parallel connection of A contact. The functions are to read out the status of present
designated parallel connection contacts and perform the “OR” operation with the logical operation result obtained.

The final result will be store in the accumulative register.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in contact A of X0
I | | @ OR X1 Connecting to contact A of X1 in parallel
\——T)l—J ouT Y1 Driving Y1 coil

Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the
operands X, Y, M, and S. These operands can be qualified by E or F, e.g. OR X1EL1.

Mnemonic Function Program steps Controllers
ES/EX/EC EC3-8K SX EH3
ORI Parallel connection- B contact 1
v v v v
X0 ~ X377 YO ~Y377 | MO~ M4095| SO~ S1023 | TO~T255 CO~C255 | DO ~ D9999
Operand
v v v v v v -

Explanations:
The OR instruction is used in the parallel connection of B contact. The functions are to read out the status of present
designated parallel connection contacts and perform the “OR” operation with the logical operation result obtained.

The final result will be store in the accumulative register.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in contact A of X0
I | | @ ORI X1 Connecting to contact B of X1 in parallel
‘ X1 \ ouT Y1 Driving Y1 coil

Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the
operands X, Y, M, and S. These operands can be qualified by E or F, e.g. ORI X1E1.
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3 Basic Instructions

Mnemonic Function Program steps Controllers
. . ES/EX/EC EC3-8K SX EH3
ANB Series connection- loop blocks 1
v v v v
Operand N/A

Explanations:

To perform the “AND” operation of the preserved logic results and content in the accumulative register.

Program Example:

Ladder diagram:

Instruction code:

Operation:

)I<IO ANB )|<,11 LD X0 Loading in contact A of X0
= v @ ORI X2 Connecting to contact B of X2 in parallel
),(2 X3 LDI X1 Loading in contact B of X1
OR X3 Connecting to contact A of X3 in parallel
Block A Block B i o ) )
ANB Connecting circuit block in series
ouT Y1 Driving Y1 coil
Mnemonic Function Program steps Controllers
Parallel connection- loop ES/EX/EC | EC3-8K SX EH3
ORB block 1
ocks v v v v
Operand N/A

Explanations:

To perform the “OR” operation of the preserved logic results and content in the accumulative register.

Program Example:
Ladder diagram:
|| A Y1
X2 3
1A | \
4] | ORB
Block B

—
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Instruction code:

LD
ANI
LDI
AND
ORB
ouT

X0
X1
X2
X3

Y1

Operation:

Loading in contact A of X0

Connecting to contact B of X1 in series
Loading in contact B of X2

Connecting to contact A of X3 in series
Connecting circuit block in parallel
Driving Y1 coil
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3 Basic Instructions

Mnemonic Function Program steps Controllers
Store the current result of ES/EX/EC | EC3-8K SX EH3
MPS the internal PLC operat 1
e interna operations S S S S
Operand N/A

Explanations:

To save the content in the accumulative register into the operational result (the pointer of operational result will plus

1).
Mnemonic Function Program steps Controllers
Reads the current result of ES/EX/EC | EC3-8K SX EH3
MRD the internal PLC operations 1
p v v v v
Operand N/A

Explanations:

To read the operational result and store it into the accumulative register (the pointer of operational result stays intact).

Mnemonic Function Program steps Controllers
Pops (recalls and removes) ES/EX/EC | EC3-8K SX EH3
MPP th tly stored result 1
e currently stored resu P P , »
Operand N/A

Explanations:

To retrieve the previous preserved logical operation result and store it into the accumulative register (the pointer of

operational result will minus 1).

Program Example:

Ladder diagram:

X
o
~a

3-8

Instruction code:

LD X0
MPS
AND X1
ouT Y1
MRD
AND X2
ouT MO
MPP
ouT Y2
END

Operation:

Loading in contact A of X0

Saving into stack

Connecting to contact A of X1 in series
Driving Y1 coil

Reading from stack

Connecting to contact A of X2 in series
Driving MO coil

Reading from stack and pop pointer
Driving Y2 coil

Program ends
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3 Basic Instructions

Mnemonic Function Program steps Controllers
. ES/EX/EC EC3-8K SX EH3
ouT Output call 1
v v v v
X0~ X377 | YO~Y377 |MO~M4095| SO~ S1023 | TO~T255 | CO~C255 | DO~ D9999
Operand
- v v v - - -

Explanations:

1. To output the logical operation result before OUT instruction into a designated device.

2. Actions of coil contact:

OUT instruction

Operational result ) Contact
col A contact (normally open) B contact (normally closed)
FALSE Off Off On
TRUE On On Off

Program Example:

Ladder diagram:
X0 X1

F—i

G

Instruction code:

LDI X0
AND X1
ouT Y1

Operation:

Loading in contact B of X0

Connecting to contact A of X1 in series

Driving Y1 coil
Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the

operands Y, M, and S. These operands can be qualified by E or F, e.g. OUT Y1E2.

Mnemonic Function Program Steps Controllers
ES/EX/EC EC3-8K SX EH3
SET Latched (On) 1
v v v v
X0~ X377 | YO~Y377 |MO~M4095| SO~ S1023 | TO~T255 | CO~C255 | DO~ D9999
Operand
- v v v - - -

Explanations:

When the SET instruction is driven, its designated device will be “On” and keep being On both when SET instruction

is still being driven or not driven. Use RST instruction to set “Off” the device.

Program Example:

Ladder diagram:

0 0

}_)|( Y

SET

Y1

Instruction code:

LD X0
ANI YO
SET Y1

Operation:

Loading in contact A of X0

Connecting to contact B of YO in series
Y1 latched (On)
Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the

operands Y, M, and S. These operands can be qualified by E or F, e.g. SET Y1E2.

DVP-PLC Application Manual
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3 Basic Instructions

Mnemonic Function Program steps Controllers
Clear the contacts or ES/EX/EC EC3-8K SX EH3
RST th ist 1
e registers » » > >
MO ~ DO ~ EO ~ E7
Operand X0~ X377 | Y0 ~Y377 M4095 S0 ~S1023| TO~T255 | CO ~ C255 D9999 FO ~ E7
- v v v v v v v

Explanations:

1. When the RST instruction is driven, the actions of the designated devices are:

Device Status
Y, M, S, Coil and contact will be set to “Off”
Present values of the timer or counter will be set to “0”, and the coil and contact will be set to
T,C “Off"
D,E F The content will be set to “0”.

2. If RST instruction is not being executed, the status of the designated device will stay intact.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in contact A of X0
I_I | RST Y5 RST Y5 Resetting contact Y5

Note: DVP-EH3 series PLCs whose version is 1.40 and DVP-SV2 series PLCs whose version is 1.20 support the
operands Y, M, and S. These operands can be qualified by E or F, e.g. RST Y5E2.

Mnemonic Function Program steps Controllers
ES/EX/EC EC3-8K SX EH3
TMR 16-bit timer 4
v v v v
T-K TO ~ T255, KO ~ K32,767
Operand
T-D TO ~ T255, DO ~ D9999

Explanations:
When TMR instruction is executed, the designated coil of the timer will be On and the timer will start to time. When the

set value in the timer is reached (present = set value), the contact will be:

NO (Normally Open) contact Open collector

NC (Normally Closed) contact Close collector

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in contact A of X0 T5 timer
|_| | TMR T5 | KI000 | R T5K1000 Set value in timer T5 as K1,000
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3 Basic Instructions

Remarks:

See the specification of each model for the range of operand T.

Mnemonic Function Program steps Controllers
_bi ES/EX/E EC3-8K X EH
ATMR 16 bit contact type 5 S/IEX/EC C3-8 S 3
timer counter ~ ~ — v
T-K TO ~ T255,K0 ~ K32,767
Operand
T-D TO ~ T255, DO ~ D11999

Explanations:
1. The instruction ATMR corresponds to the combination of AND and TMR. If the contact preceding ATMR is ON,
the timer specified will begin to count. When the count value is greater than or equal to the setting value, the

AND contact is ON. If the contact preceding ATMR is not ON, ATMR will automatically clear the count value.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in contact A of X0
[ ATMR T5 K100 —Q0) ATMR  T5K100 The setting value of T5 is K100.
ouT YO When the count value is greater than or equal

to the setting value, YO is ON.

Remarks:
1. Please refer to specifications for the model used for more information about the timers which can be used.

2. EH3 series PLCs whose version is 1.40 and SV2 series PLCs whose version is 1.20 support ATMR.

Mnemonic Function Program steps Controllers
CNT 16-bit counter 1 ES/EX/EC EC3-8K SX EH3
v v v v
C-K CO ~ C199, KO~K32,767
Operand
C-D C0 ~ C199, DO ~ D9999

Explanations:
3. When the CNT instruction goes from Off to On, the desighated counter coil will be driven, and the present value

in the counter will plus 1. When the counting reaches the set value (present value = set value), the contact will

be:
NO (Normally Open) contact Open collector
NC (Normally Closed) contact Close collector

4. If there are other counting pulse inputs after the counting reaches its target, the contact and present value will

stay intact. Use RST instruction to restart or reset the counting.
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3 Basic Instructions

Program Example:

Ladder diagram:

Instruction code: Operation:

X0 LD X0 Loading in contact A of X0
|_| | CNT | C20 | K100 | cnt C20 K100 Set value in counter C20 as K100
Mnemonic Function Program steps Controllers
. ES/EX/EC EC3-8K SX EH3
DCNT 32-bit counter 1
v v v v
C-K C200 ~ C255, K-2,147,483,648 ~ K2,147,483,647
Operand
C-D C200 ~ C255, DO ~ D9999

Explanations:

1. DCNT is the instruction for enabling the 32-bit high-speed counters C200 ~ C255.

2. For general purpose addition/subtraction counters C200 ~ C234, when DCNT goes from Off to On, the present

value in the counter will pulse 1 (counting up) or minus 1 (counting down) according to the modes set in special
M1200 ~ M1235.

3.  For high-speed addition/subtraction counters C235 ~ C255, when the high-speed counting pulse input goes

from Off to On, the counting will start its execution. For the input terminals (X0 ~ X17) and counting methods

(counting up/down) of the high-speed counter, see Chapter 2.7 Numbering and Function of Counter [C] for more

details.

4.  When DCNT is Off, the counting will stop, but the existing present value in the counter will not be cleared. To

clear the present value and the contact, you have to use the instruction RST C2XX. Use externally designated

input points to clear the present values and contacts of high-speed addition/subtraction counters C235 ~ C255.

Program Example:

Ladder diagram:

Instruction code: Operation:

MO LD MO Loading in contact A of MO
|_| | DCNT | C254 | K1000 | peonNT  ©254 K1000 Set value of counter C254 as K1,000
Mnemonic Function Program steps Controllers
ES/EX/E EC3-8K X EH
MC / MCR I\Sﬂtasttg cor;trol 1 S/EX/EC C3-8 S 3
art/Rese > » - »
Operand NO ~ N7

Explanations:

1. MC is the main-control start instruction. When MC instruction is executed, the execution of instructions between

MC and MCR will not be interrupted. When MC instruction is Off, the actions of the instructions between MC and

MCR are:

3-12
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3 Basic Instructions

Instruction type Explanation

Present value = 0
Coil is Off, No action for the contact

General purpose timer

Accumulative timer Coil is Off, present value and contact stay intact

Present value = 0
Coil is Off, No action for the contact

Subroutine timer

Counter Coil is Off, present value and contact stay intact
Coils driven by OUT instruction | All Off
Devices driven by SET and RST

) ) Stay intact
instructions

All disabled.

o ) The FOR-NEXT nested loop will still execute back and forth for N times.
Application instructions ) ) ) ]
Instructions between FOR-NEXT will act as the instructions between MC

and MCR.

2. MCR is the main-control end instruction that is placed in the end of the main-control program. There should not
be any contact instructions prior to MCR instruction.
3. MC-MCR main-control program instructions support the nested program structure (max. 8 layers) and please

use the instruction in the order NO ~ N7.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in A contact of X0
— | MC NO MC NO Enabling NO common series connection contact
X1 LD X1 Loading in A contact of X1
— oUT YO Driving YO coil
x2  JL :
—— WMC N1 LD X2 Loading in A contact of X2
X3 MC N1 Enabling N1 common series connection contact
| }—® LD X3 Loading in A contact of X3
= ouT Y1 Driving Y1 coil
4 .
MCR N1 :
ﬁ MCR N1 Disabling N1 common series connection contact
MCR NO ' L . .
= MCR NO Disabling NO common series connection contact
xi0 JL :
— | MC NO LD X10 Loading in A contact of X10
X11 MC NO Enabling NO common series connection contact
— | - - LD X11 Loading in A contact of X11
4L ouT Y10 Driving Y10 coil
MCR NO :
MCR NO Disabling NO common series connection contact
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3 Basic Instructions

Mnemonic Function Program steps Controllers
LDP Rising-edge detection 1 ES/EX/EC | EC3-8K SX EH3
operation » » » >
X0 ~ X377|Y0 ~ Y377 |MO ~ M4095| SO ~ S1023| TO ~T255 C0 ~C255 DO ~ D9999
Operand
v v v v v v -

Explanations:
The method of using LDP is the same as using LD, but the actions of the two instructions differ. LDP saves the current

content and store the detected status of rising-edge to the accumulative register.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 X1 LDP X0 Starting X0 rising-edge detection
| ] L
I_H' H @ AND X1 Series connecting A contact of X1
ouT Y1l Driving Y1 coil
Remarks:

1. See the specification of each model for the range of operands.
2. If the status of a designated rising-edge is On before the PLC is powered, the contact of the rising-edge will be
TRUE after PLC is powered.

Mnemonic Function Program steps Controllers
LDFE Falling-edge detection 1 ES/EX/EC | EC3-8K SX EH3
operation > > > >

X0 ~ X377 | YO~ Y377 MO~ M4095|S0 ~ S1023| TO ~T255 CO ~C255 DO ~ D9999

Operand

v v v v v v -

Explanations:
The method of using LDF is the same as using LD, but the actions of the two instructions differ. LDF saves the current

content and store the detected status of falling-edge to the accumulative register.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 X1 LDF X0 Starting X0 falling-edge detection
I—NI | @ AND X1 Series connecting A contact of X1
ouT Y1 Driving Y1 coil
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3 Basic Instructions

Mnemonic Function Program steps Controllers
ising- i ES/EX/EC EC3-8K SX EH3
ANDP Rising ::*_dge series 1
connection » » \/ »
X0 ~ X377 | YO ~Y377 Ml\i(())é;S S0 ~ S1023 TO ~T255 CO ~C255 DO ~ D9999
Operand
v v v v v v -

Explanations:

ANDRP instruction is used in the series connection of the contacts’ rising-edge detection.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 X1 LD X0 Loading in A contact of X0
|—| : {4} @ ANDP X1 X1 rising-edge detection in series connection
ouT Y1 Driving Y1 coll
Mnemonic Function Program steps Controllers
ANDE Fallmg-te_dge series 1 ES/EX/EC | EC3-8K SX EH3

connection » ‘/ \/ P
X0~ X377 | YO~ Y377 MNL%E;S SO ~ S1023 TO ~ T255 C0 ~ C255 DO ~ D9999

Operand

v v v v v v -

Explanations:

ANDF instruction is used in the series connection of the contacts’ falling-edge detection.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 X1 LD X0 Loading in A contact of X0
|_| : ¥} @ ANDF X1 X1 falling-edge detection in series connection
ouT Y1 Drive Y1 coil
Mnemonic Function Program steps Controllers
Rising-edge parallel ES/EX/EC | EC3-8K SX EH3
ORP . 1
connection / / » »
X0~ X377 | Yo~y377 | MO~ S0~ TO ~ T255 CO~C255 | DO~ D9999
Operand M4095 51023
v v v v v v -
Explanations:
The ORP instructions are used in the parallel connection of the contact’s rising-edge detection.
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3 Basic Instructions

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in A contact of X0

I ] | @ ORP X1 X1 rising-edge detection in parallel connection
X1 ouT Y1 Driving Y1 coil
I?I

Mnemonic Function Program steps Controllers
. . ES/EX/EC EC3-8K SX EH3
ORF Falling-edge parallel connection 1
v v v v

X0~ X377 | YO~Y377 |MO~M4095| SO~ S1023 | TO~T255 | CO~C255 | DO~ D9999

Operand
v v v v v v -

Explanations:

The ORP instructions are used in the parallel connection of the contact’s falling-edge detection.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in A contact of X0
I | | @ ORF X1 X1 falling-edge detection in parallel connection
L‘X}lj ouT Y1 Driving Y1 coil
v
Mnemonic Function Program steps Controllers
_ ES/EX/IEC EC3-8K SX EH3
PLS Rising-edge output 1
v v v v

X0~ X377 | YO~Y377 |MO~M4095| SO~ S1023 | TO~T255 | CO~C255 | DO~ D9999
- v v - - - -

Operand

Explanations:
When X0 goes from Off to On (rising-edge trigger), PLS instruction will be executed and S will send out pulses for

once of 1 scan time.

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in A contact of X0
[:j | PLS MO PLS MO MO rising-edge output
MO
LD MO ing i
| | SET Y0 Loading in contact A of MO
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3 Basic Instructions

Timing Diagram: SET Y0 YO latched (On)
X0 [ ] [ ]
MO |'| 1 scan time
Yo__|
Mnemonic Function Program steps Controllers
. ES/EX/EC EC3-8K SX EH3
PLF Falling-edge output 1
v v v v
X0~ X377 | YO~Y377 | MO~ M4095| SO ~S1023 | TO~T255 CO~C255 | DO ~ D9999
Operand
- v v - - - -

Explanations:

When X0 goes from On to Off (falling-edge trigger), PLF instruction will be executed and S will send out pulses for

once of 1 scan time.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 LD X0 Loading in A contact of X0
F———- PLF MO PLF MO MO falling-edge output
MO LD MO Loading in contact A of MO
| SET Yo SET YO YO0 latched (On)
Timing Diagram:
X0 | [ ]
MO |—| 1 scan time
vo__ |
Mnemonic Function Program steps Controllers
ES/EX/EC EC3-8K SX EH3
END Program End 1
v v v v
Operand N/A

Explanations:

END instruction has to be placed in the end of a ladder diagram or instruction program. PLC will start to scan from

address 0 to END instruction and return to address 0 to restart the scan.

DVP-PLC Application Manual

3-17



3 Basic Instructions

Mnemonic Function Program steps Controllers
. ES/EX/EC EC3-8K SX EH3
NOP No operation 1
v v v v
Operand N/A

Explanations:

NOP instruction does not conduct any operations in the program; therefore, after the execution of NOP, the existing

logical operation result will be kept. If you want to delete a certain instruction without altering the length of the program,

you can use NOP instruction.

Program Example:

Ladder diagram:

Instruction code:

Operation:

NOP instruction will be LD X0 Loading in B contact of X0

omitted in the ladder diagram NOP No aperation
X0 / out vl Driving Y1 coll

-
Mnemonic Function Program steps Controllers
ES/EX/EC EC3-8K SX EH3
INV Inverting Operation 1
v v v v

Operand N/A

Explanations:

The logical operation result before INV instruction will be inverted and stored in the accumulative register.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 LD X0 Loading in A contact of X0
|_| | ~ < : > INV Inverting the operation result
ouT Y1 Driving Y1 coil
Mnemonic Function Program steps Controllers
. ES/EX/IEC EC3-8K SX EH3
P Pointer 1
v v v v

Operand PO ~ P255

Explanations:

Pointer P is used in API 00 CJ and API 01 CALL instructions. The use of P does not need to start from No. 0, and the

No. of P cannot be repeated; otherwise, unexpected errors may occur.
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3 Basic Instructions

Program Example:

Ladder diagram: Instruction code: Operation:
X0 LD X0 Loading in A contact of X0
CJ P10 CJ P10 From instruction CJ to P10
x1 :
P10 |—® P10 Pointer P10
LD X1 Loading in A contact of X1
ouT Y1 Driving Y1 coil
Mnemonic Function Program steps Controllers
. ES/EX/EC EC3-8K SX EH3
I Interruption program marker (1) 1
v v v v
q 100[_], 110[ ], 120[_], 130[_], 140[_1, I50[_J, 16[_J_J, I7[ ], 18 1]
Operan
1010, 1020, 1030, 1040, 1050, 1060, 1110, 1120, 1130, 1140, 1150, 1160, 1170, 1180

Explanations:

A interruption program has to start with a interruption pointer (ILJ__]]) and ends with API 03 IRET. | instruction has to
be used with API 03 IRET, API 04 EI, and API 05 DI. See Chapter 2.9 for pointers of all DVP series PLCs.

Program Example:

Ladder diagram:

El
X1
1D
Poi f o
ointer o =
interruption @
FEND

program \
X2

1001 —||4=®
uys

IRET
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}

}

Allowable range
for interruption

Interruption
subroutine

Instruction code: Operation:

El Enabling interruption

LD X1 Loading A contact of X1
ouT Y1 Driving Y1 coll

DI Disabling interruption
FEND Main program ends

1001 Interruption pointer

LD X2 Loading in A contact of X2
OouT Y2 Driving Y2 coll

IRET Interruption return

3-19




4 Step Ladder Instructions

4.1 Step Ladder Instructions [STL], [RET]

Mnemonic Function Program steps Controllers
. ES/EX/EC EC3-8K SX EH3/SV2
STL Step Transition Ladder Start 1
v v v v
Operand S0 ~ S1023

Explanations:

STL Sn constructs a step. When STL instruction appears in the program, the program will enter a step ladder diagram
status controlled by steps. The initial status has to start from SO ~ S9. RET instruction indicates the end of a step
ladder diagram starting from SO ~ S9 and the bus returns to a normal ladder diagram instruction. SFC uses the step

ladder diagram composed of STL/RET to complete the action of a circuit. The No. of S cannot be repeated.

Mnemonic Function Program Controllers
steps
N ES/EX/EC EC3-8K SX EH3/SV2
RET Step Transition Ladder Return 1
v v v v
Operand N/A

Explanations:
RET indicates the end of a step. There has to be a RET instruction in the end of a series of steps. One PLC program

can be written in maximum 10 steps (SO ~ S9) and every step should end with a RET.

Program Example:
Ladder diagram: SFC:

M1002

—||—4| ZRST | S0 | S127 |
SET S0

SO0 X0

o
S20
G

X1

] SET S30
S30
G

X2

— SET sS40

S40
8 G
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4 Step Ladder Instructions

4.2 Sequential Function Chart (SFC)

In automation, we always need electric control to work with mechanical control for an automation control. The

sequential control can be divided into several orderly steps (or stages). Each step has its actions that should be

completed and the transition from one step to another normally requires some criteria. The action of the last step

finishes when all criteria is true and the beginning of the next step will clear the actions of the last step. This is the

concept of designing a sequential function chart (SFC).

Features:
1. No sequential design is required for constant step actions, and PLC will SFC:
automatically execute the interlocking and dual outputs among all status. An
easy sequential design is the only thing required to make the machine work
X0 3~
normally. A 4
2. The actions in SFC are easy to understand, adjust for a trial operation, detect S21
the errors and maintain. X1y x2
3. SFCis atype of diagram editing. The structure of a SFC looks like a flow chart. S22 S24

Every No. of the step relay S inside the PLC represents a step, equal to every
processing procedure in a flow chart. When the current procedure is
completed, the program will move to the next step according to the set
transition criteria. Therefore, you can repeat the cycle and obtain the result you
desire.

See the SFC chart in the right hand side: The initial step SO transfers to a
general purpose step S21 by making the status transition condition X0
condition true. S21 transfer to S22 or jumps to S24 by making X1 or X2 true. In
step S25, X6 will be true and the chart will return to SO to complete a cycle. The
cycle and be repeated to reach a cyclic control.

Next are some basic icons for drawing SFC in WPLSoft SFC editor.

LAD
diagram, not a step ladder program.

Ladder diagram mode. The icon indicates that the internal editing program is a general ladder

Initial step in SFC. Applicable for SO ~ S9.

General step. Applicable for S10 ~ S1023.

Step jumps. Used for a step to jump to another non-adjacent step.

jumping among different sequences.)

(Jumping up/down to non-adjacent steps in the same sequence, returning to initial step, or

Transition condition between steps.

T |+ © O O

condition.

Alternative divergence. The same step transfers to a corresponding step by different transition
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4 Step Ladder Instructions

L Alternative convergence. More than 2 steps transfer to the same step by transition condition.

Simultaneous divergence. The same step transfers to more than 2 steps by the same transition

I

condition.

Simultaneous convergence. More than 2 steps transfer to the same step by a single transition

T

condition.
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4.3 How does a Step Ladder Instruction Work?

STL instruction is used for designing the syntax of a sequential function chart (SFC), making the program designing
similar to drawing a flow chart and allowing a more explicit and readable program. From the figure in the left hand side
below, we can see very clearly the sequence to be designed, and we can convert the sequence into the step ladder
diagram in the right hand side.

RET instruction has to be written at the end of every step sequence, representing the end of a sequence. There can
be more than one step sequence in a program. Therefore, we have to write in RET at the end of every step sequence.
There is no limitation on the times of using RET which is used together with SO ~ S9.

If there is no RET instruction at the end of a step sequence, errors will be detected by WPL editor.

S M1002 M1002
y initial pulse ———1 SET SO
S0 S0
—<S>—— SET | s21
a| Iy |52
s21 —S>———— SET | S22
A 4 _222
S>—— SET | s23
S22
s23
,, B
S23
RET

1. Actions of Step Ladder:
A step ladder is composed of many steps and every step controls an action in the sequence. The step ladder has
to:
a) Drive the output coil
b) Designate the transition condition

c) Designate which step will take over the control from the current step

Example:
|

N E
S
|J|:>

/l\
SET

:
:

SET Y1

I
N

x
o

Ly

L SET S20 When X0=0n, |

S20=0n, |« P
S10 = Off. __

/l\

SET S20

S20
%S)—

:
:

‘Lﬁ

SET S30

L

SET S30

Explanation:
When S10 = On, YO and Y1 will be On. When X0 = On, S20 will be On and Y10 will be On. When S10 = Off, YO
will be Off and Y1 will be On.
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4 Step Ladder Instructions

2. Timing Diagram of Step Ladder:
When the status contact Sn = On, the circuit will be activated. When Sn = Off, the circuit will be inactivated. The

actions will delay for 1 scan time.

S10
%S>_ Executing the timing diagram below. After the
—)|(|O— SET S12 status of S10 and S12 are transferred (taking place
iéi_ : simultaneously), and after a delay of 1 scan time,
X1 Y10 will be Off and Y11 will be On. There will not be
— F— SET Si4 overlapping outputs.
| STLS10 —3>| |« RenewInput/Output
% | PN I IR [
R A
Y10 :  Circuitnotactivated
xo — : :
s12 ‘ ‘ |
Y11 ‘ | ‘
x1 | ; |

3. Repeated Use of Output Coil:
a) You can use output coils of the same No. in different steps.
b) See the diagram in the right. There can be the same

output device (YO) among different statuses. YO will be On

when S10 or S20 is On. Such as right diagram, there is the ié;’_ -
same output device YO in the different state. No matter
S10 or S20 is On, YO will be On. » SET | Y1
c) YO will be Off when S10 is transferring to S20. After S20 is 4 SET S20
On, YO will output again. Therefore in this case, YO will be Séf @
On when S10 or S20 is On. X1
d) Normally in a ladder diagram, avoid repeated use of an 1 SET S30

output coil. The No. of output coil used by a step should
also avoid being used when the step ladder diagram

returns to a general ladder diagram.
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4. Repeated Use of Timer:

The timers in EH2/SV series MPU are the same as general

output points and can be repeatedly used in different steps.
This is one of the features of the step ladder diagram.

However, in a general ladder diagram, it is better not be S20 MR T K10
repeatedly use the output coil. Also avoid using the No. of the

output coil used by a step after the step ladder diagram returns

to a general ladder diagram.

Note: See the figure in the right. The timers in ES/EX/SS/SA/

S30 TMR T2 K20

| S40 '— TMR T1 K30
|

SX/SC series MPU can be used repeatedly in non-adjacent

steps.

5. Transfer of Step:

SET Sn and OUT Sn instructions are used to enable (or transfer to) another step. When the control power is shifted

to another step, the status of the previous step S and the action of the output point will be cleared. Due to that there

can be many step control sequences (i.e. the step ladder diagram starting with SO ~ S9) co-existing in the program.

The transfer of a step can take place in the same step sequence, or be transferred to different step sequence.

Therefore, there are some slight differences regarding how to use SET Sn and OUT Sn. See the explanations

below.

SET Sn  Used for driving the next
step in the same
sequence. After the
transition, all output from
the previous status will be
cleared.

If M1014 is used, and it is
On, the transfer of the
steps will be prohibited,
and the states of the steps

remain unchanged.

S10

S12

S10

S12

—(S)—

—(S)—

X0
— SET S12

—GD

X

S10 will transfer to S12, and S10 and all

When SET S12 instruction is executed,
its outputs (Y10) will be cleared.

—<S)— Y11

ST

SR

X0

——— SET S12

will not be executed, the state of S10

IfM1040is On, SET S12instruction
unchanged, and Y10 will be On.

X1
L SET S14

OUT Sn  Used for returning to the initial step in the same step sequence. Also for jumping up/down to

non-adjacent steps in the same sequence, or separating steps in different sequences. After the

transition, all output from the previous status will be cleared.

4-6
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4 Step Ladder Instructions

® Returning to the
initial step in the
same sequence.

®@ Jumping up/down
to non-adjacent
steps in the same

sequence.

® Separating steps
in different

sequences.

SFC: Ladder diagram:
OUT] SO Driving the jumping
—>_SO| ——<S>———---  of step
s &
s21 —<S X
3 X2 - <«
S23 4
k2 —S>—---
S24 S24 .
ouT <S> - Return to initial step
-
X7 ——Cso)
S25 returns to the initial RET
step SO by using OUT.

SFC.:

Two different step sequence: SO and S1
S23 returns to initial step SO by using OUT.
S43 returns to initial step S1 by using OUT.

Ladder diagram:

Driving the separating

S0
—<S>—— - -of steps

o O
—<S>—|:){<'2
| 523

Step sequence
initiated by SO

S1

—(S)— _—
S42 ﬂ,

F<S)— - —- Step sequence
S43 initiated by S1

s ---

If M1014 is used, and M1040 is On, the steps in the same sequence will be cleared to Off.

Ladder diagram:

Driving the jumping of step

Using OUT S24

Using OUT SO

not be transferred to S24.

Returning to the initial step

SO
R
S21 @
—<s S
T Csae)
S23 @
—s> ——-
S24
S
S25
%SPix;ff
i —s0 )
RET

will not be transferred to SO.

DVP-PLC Application Manual

1f M1040is On, the state transfers to
S21inthe OUT sequence. If X2 is On,
the state of S21 will be cleared, ,and wil

1fM1040is On, the state transfers to
S25inthe OUT sequence. If X7 si On,
the state of S25 will be cleared, and
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4 Step Ladder Instructions

6. Cautions for Driving Output Point:

See the figure below. After the step point and once LD or LDI instructions are written into the second line, the bus
will not be able to connect directly to the output coil, and errors will occur in the compilation of the ladder diagram.

You have to correct the diagram into the diagram in the right hand side for a correct compilation.
BUS

G RT—C TG
——Gon)| =G D

MO M1000

G | LGS
Modifying the Normally open
position of MO. contact in RUN

x O mode O

. Restrictions on Using Some Instructions:
The program of every step is the same as a general ladder diagram, in which you can use all kinds of
series/parallel circuits or instructions. However, there are restrictions on some of the instructions.

Basic instructions applicable in a step

Instruction LD/LDI/LDP/LDF
AND/ANI/ANDP/ANDF ANB/ORB MC/MCR
OR/ORI/ORP/ORF MPS/MRD/MPP
Step INV/IOUT/SET/RST
Initial step/general step Yes Yes No
Divergence/ General output Yes Yes No
convergence step |Step transfer Yes No No

= DO NOT use MC/MCR instruction in the step.

= DO NOT use STL instruction in a general subroutine or interruption subroutine.

® You can still use CJ instruction in STL instruction, but this will make the actions more complicated. We do not
recommend you do so.

® The position of MPS/MRD/MPP instruction:

Ladder diagram: Instruction code: Explanation:
. STL Sn MPS/MRD/MPP instruction cannot
sh \XO MPS |y, LD X0 be used directly on the new bus.
<S> | || @ MPS You have to execute LD or LDI
/ X AND X1 instruction first before applying
Bus | MRD a @ ouT 1 MPS/MRD/MPP.
— )—@ MRD
MPP AND X2
ouT MO
MPP
AND X3
ouT Y2

4-8 DVP-PLC Application Manual



4 Step Ladder Instructions

8. Other Points to Note:
The instruction used for transferring the step (SET S[] or OUT S[_]) can only be executed after all the relevant
outputs and actions in the current status are completed. See the figure below. The executed results by the PLC are
the same, but if there are many conditions or actions in S10, it is recommended that you modify the diagram in the
left hand side into the diagram in the right hand side. SET S20 is only executed after all relevant outputs and

actions are completed, which is a more explicit sequence.

S10 S10

SET | s20 —@

—CD B
S20 S20

——< S )— :: ) ——< S)————— :: )

S20 X1
<S> F——s0 )
Make sure to add RET instruction after STL at the end of RET O
the step ladder diagram. ?ég )I(Il @
RET | X
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4.4 Things to Note for Designing a Step Ladder Program

1. The first step in the SFC is called the “initial step”, SO ~ S9. Use the initial step as the start of a sequence and end a
complete sequence with RET instruction.

2. If STL instruction is not in use, step S can be a general-purpose auxiliary relay.

3. When STL instruction is in use, the No. of step S cannot be repeated.

4. Types of sequences:

Single sequence: There is only one sequence without alternative divergence, alternative convergence, simultaneous

divergence and simultaneous convergence in a program.

Complicated single sequence: There is only one sequence with alternative divergence, alternative convergence,

simultaneous divergence and simultaneous convergence in a program.

Multiple sequences: There are more than one sequence in a program, maximum 10 sequences, SO ~ S9.

5. Separation of sequence: Multiple sequences are allowed to be written into the step ladder diagram.

a) See the diagram in the right hand side. There are two sequences O_UT, ouT
S0 and S1. The program writes in SO ~ S30 first and S1 ~ S43
next. S21

b) You can designate a step in the sequence to jump to any step in ouT
another sequence. %} [

¢) When the condition below S21 is true, the sequence will jump to

step S42 in sequence S1, which is called “separating the step”.

6. Restrictions on diverging sequence: See 4.5 for example
a) You can use maximum 8 diverged steps in a divergence sequence.
b) You can use maximum 16 loops in multiple divergence sequences or in simultaneous sequences combined into
one sequence.
c¢) You can designate a step in the sequence to jump to any step in another sequence.
7. Reset of the step and the inhibiting output:
a) Use ZRST instruction to reset a step to be Off.
b) Make M1034 = On to inhibit output Y.
8. Latched step:
The On/Off status of the latched step will be memorized when the power of the PLC is switched off. When the PLC
is re-powered, the status before the power-off will be recovered and the execution will resume. Please be aware of
the area for the latched steps.

9. Special auxiliary relays and special registers: See 4.6refer to chapter 4.6 IST instruction for more details.

Device No. Function

M1040 Disabling step. Disabling all the shifting of steps when On.

M1041 Starting step. Flag for IST instruction.

M1042 Enabling pulses. Flag for IST instruction.

M1043 Zero return completed. Flag for IST instruction.
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4 Step Ladder Instructions

Device No.
M1044 Zero point condition. Flag for IST instruction.
M1045 Disabling all output reset. Flag for IST instruction.
M1046 Setting STL status as On. On when any of the steps is On.
M1047 Enabling STL monitoring
D1040 On status of step No. 1
D1041 On status of step No. 2
D1042 On status of step No. 3
D1043 On status of step No. 4
D1044 On status of step No. 5
D1045 On status of step No. 6
D1046 On status of step No. 7
D1047 On status of step No. 8

DVP-PLC Application Manual
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4.5 Types of Sequences

Single Sequence: The basic type of sequences
The first step in a step ladder diagram is called the initial step, which can be SO ~ S9. The steps following the initial
step are general steps, which can be S10 ~ S1023. If you are using IST instruction, S10 ~ S19 will become the steps

for zero return.

a) Single sequence without divergence and convergence

After a sequence is completed, the control power on the steps will be given to the initial step.
Step ladder diagram SFC:

M1002

—||—4{ ZRST | S0 | S127 |

SO X0
—s>— SET S20

S20
BTG

S30
G

2D
e [ ]
R 2D
e [ s |
<SG

b) Jumping Sequence

1. The control power over the step is transferred to 2. The control power over the step is transferred to
a certain step on top. the step in another sequence.
ouT

g ouT ouT

> SO > S1
ouT
S21 % %
S21 S41
v ouT %
v > S42
S42

v %
S41 S43
518 .+ L+
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c) Reset Sequence

See the diagram in the right hand side. When the condition at S50

is true, S50 will be reset and the sequence will be completed at S0
this time. v
S21

RST_V

» S50

L+

Complicated Single Sequence:

Including simultaneous divergence, alternative divergence, simultaneous convergence and alternative convergence.

a) Structure of simultaneous divergence

When the condition at the current step is true, the step can be transferred to many steps. See the diagrams below.
When X0 = On, S20 will be simultaneously transferred to S21, S22, S23 and S24.

Ladder diagram: SFC:
S20 X0
—S !} SET | s21
S20
SET | s22
SET | s23 | | |
| s21| | s22| [ s23| | s24]
SET | S24

b) Structure of alternative divergence

When the individual condition at the current status is true, the step will be transferred to another individual step.
See the diagrams below. When X0 = On, S20 will be transferred to S30; when X1 = On, S20 will be transferred to
S31; when X2 = On, S20 will be transferred to S32.

Ladder diagram: SFC:
S20 X0 S20
s>— | SET | S30

X1 X0+ X1+ X2
f———— SET S31
X2 S30| | S31| | S32

p—— SET S32
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¢) Structure of the simultaneous convergence

See the ladder diagram below. A continuous STL instruction represents a simultaneous convergence. When the
condition is true after a continuous output, the step will be transferred to the next step. In the simultaneous
convergence, only when several conditions are true will the transfer be allowed.

Ladder diagram: SFC:

S40 S41 S42 X2
55—

SET | s50 ‘|‘ ‘|‘ ‘|‘
S40| | s41| [ s42

d) Structure of alternative convergence

See the diagrams below. Depending on the condition of the input signal of which of S30, S40 and S50 becomes

true first, the first one will be first transferred to S60.

Ladder diagram: SFC:
S30 X0 | | |
s> SET
' S60 S30| [s40| [ s50
S40 X1
s> | SET | s60 X0 Xt X2
S50 X2
S
>t SET S60 S60

4-14 DVP-PLC Application Manual



4 Step Ladder Instructions

Examples of alternative divergence & alternative convergence:

Ladder diagram: SFC:
M1002
— | ZRST S0 S127 M1002
SET S1
S1 X0 X0
<S> —— SET | s20 520
S20
B—Go
X1 X1+
— —— SET | S30 s30
X4
—F—— SET | s31 X2
X7 S40
—F—— SET | s32 wa L
S30
B GD
2 |ssof— tmr | T1 |
——— SET | sS40 T1
S40
S s60
X3 X12
— —— SET | S50
S31 S1
B—CGo
X5
——— SET | s41
S41
B—Go
X6
— —— SET | S50
S32
B GO
X10
——— SET | s42
S42
G
X11
——— SET | s50
S50
—<S>—4| TMR| T1 | K10 |
T1
—F—— SET | s60
S60
G
X12
_|
RET
END

DVP-PLC Application Manual
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Examples of simultaneous divergence & simultaneous convergence:

Ladder diagram:

S60
8 G

RET

END

4-16

M1002
— | ZRST S0 S127
SET S3
S3 X0
<S> | SET S20
S20
s (oD
X1
SET S30
SET S31
SET S32
S30
——(S
X2
—— SET S40
S40
——<S>——————————{ :: )
S31
——(S
X3
F—— SeT | s41
S41
—s>——— ¥4
S32
<s
X4
—— SET | s42
S42
s> Y6 )
S40 S41 S42 X5
< S>—<S>—<S>— — SET S50
S50
<S> TMR T1 K10
T1
—HF—— SeT | Ss60

SFC:

M1002
X0
S20
X1+

S40
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Example of the simultaneous divergence & alternative convergence:

Ladder diagram:

M1002
— | ZRST S0 S127
SET S4
S4 X0
—<S>— — SET S20
S20
*SFL—.
X1
SET S30
SET S31
SET S32
S30
G
X2
—{ —— SET S40
S40
G
X3
—— SET | S50
S31
B G
X4
< — SET | s41
S41
G
X5
' — SET | S50
S32
G
X6
—F— SET | Ss42
S42
GO
X7
—— SET | S50
S50
—S TMR T1 K10
T1

—— SET | Ss60

S60
8D

RET

END

DVP-PLC Application Manual

SFC.:

M1002

S4

Ol

X
S20
X1+

X3+ X5 X7

s50 | TMR
T1

S60
X6

S30
X2

T1 | K10 |
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Combination Example 1:
(Including alternative divergence/convergence and simultaneous divergence/convergence)

Ladder diagram:

M1002 S51
—||—4| ZRST | S0 | s127 | —<s @
X12
SET SET S61
S0 S61
R D G
X0 S60 S61 X15
e [ B e ]
S20 S70
B o G
X1 X17
— SET | S30 _|
X2 S32
— SET | S31 —<S>—

X3 X6
| SET s32 —— SET S41
S41
S30
B G LA &
X4 X10
T 4
B
X5 S52
— SET | s40 —s

X13
j§§_4® SET | S62
862

3

X11 S63

%S
SET S60 862 S63 X16

| o8 G s>~ s>—] @

oo B B o
X11 XlZ X13 X14

X151 X161
S70

SO

SO
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Combination Example 2:

(Including alternative divergence/convergence and simultaneous divergence/convergence)

Ladder diagram:

DVP-PLC Application Manual

M1002
—] | ZRST S0 S127
SET S0
S0 X0
<S> — SET S30
S30
R GO
X1
— — SET S31
X1
—f—— SET S32
S31
S ——GD
X2
— — SET S33
S32
8 GO
X3
—— SET | s33
S33
G
X4
— | SET | S34
SET S36
S34
s (¥4
X5
F—— SeET | s35
S35
< s)——( : )
S36
s @D,
X6
F—— SET S37
S37
S
S35 S37 X7
H<s>—< s> Hs0 )
RET
END

SFC:

M1002

X1 —
+ X1
s~ [
x2 + X3
ENG
x4 -
X5 X6

s35 o S37 o
X7+

A /

S0
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Restrictions on Divergence Sequence:

1. You can use maximum 8 divergence steps in a divergence sequence. As the diagram below, there are maximum
8 diverged steps S30 ~ S37 after step S20.

2. You can use maximum 16 loops in multiple divergence sequences or in simultaneous sequences combined into
one sequence. As the diagram below, there are 4 steps diverged after S40, 7 steps diverged after S41, and 5
steps diverged after S42. There are maximum 16 loops in this sequence.

3. You can designate a step in the sequence to jump to any step in another sequence.

(sG>

X50
so out
s42
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4.6 IST Instruction

APl || Mnemonic Operands Function
60 IST COOCL@™ Initial State
Type Bit Devices Word Devices Program Steps
OP X1Y | M|S|K|H|KX|KnNY|KnM|KnS| T | C | D | E | F |IST: 7 steps
S * * *
D1 *
D> *
PULSE 16-bit 32-hit
ES|EX]EC] EC3-8K [ SX [EH3][SV2|ES[EX]EC]| EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX |EH3[SV2

Operands:
S: Start device in the designated operation mode  Di: The smallest No. of designated step in auto mode

D2: The biggest No. of designated step in auto mode

Explanations:

S will occupy 8 consecutive points.

Range of D1 and D2: for SA/SX/SC/EH2/SV/EH3/SV2 S20 ~ S899; for ES/EX/SS S20 ~ S127; D2 > Da.
See the specifications of each model for their range of use.

IST instruction can only be used once in the program.

Flags: M1040 ~ M1047. See remarks for more detalils.

S T o

IST instruction is a handy instruction specifically for the initial status of step ladder control procedure to

accommodate special auxiliary relay.

Program Example 1:

1. Use of IST instruction

M1000
F—— IsT X10 S20 S60

S X10: Individual operation X14: Continuous operation
X11: Zero return X15: Zero return enabled switch
X12: Step operation X16: Start switch
X13: One cycle operation X17: Stop switch

2. When IST instruction is being executed, the following special auxiliary relays will switch automatically.

M1040: Operation forbidden SO0: Initiates manual operation
M1041: Operation starts S1: Initiates zero return
M1042: Pulse output enabled S2: Initiates auto operation

M1047: STL monitor enabled
3. S10 ~ S19 are for zero return and cannot be used as general steps. When SO ~ S9 are in use, SO ~ S2 represent

manual operation mode, zero return mode and auto operation mode. Therefore, in the program, you have to write
the circuit of the three steps in advance.

4. When switched to S1 (zero return) mode, any On in S10 ~ S19 will result in no zero return.

5. When switched to S2 (auto operation) mode, any On of the S in D1 ~ D2 or M1043 = On will result in no auto

operation.
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Program Example 2:

Robot arm control (by IST instruction):

a) Motion request: Separate the big ball and small ball and move them to different boxes. Configure the control
panel for the control.

b) Motions of the robot arm: descending, clipping ball, ascending, right shifting, releasing ball, ascending, left
shifting.

c) 1/O devices:
Left-limit X1 Right-limit X2 Right-limit X3
Yo (big) & O (small)

> J 1

Y1
Lower-limit X50
Q Q Q QI Ball size Big Small
sensor X0

Operation modes:

Upper-limit X40

Manual operation: Turn On/Off of the load by a single button.

Zero return: Press the zero return button to automatically zero-return the machine.

Auto operation:

a) Single step operation: Press “auto start” button for every one step forward.

b) One cycle operation: Press “auto start” button at the zero point. After a cycle of auto operation, the operation
will stops at the zero point. Press “auto stop” button in the middle of the operation to stop the operation and
press “auto start” to restart the operation. The operation will resume until it meets the zero point.

c) Continuous operation: Press “auto start” button at the zero point to resume the operation. Press “auto stop” to
operate until it meets the zero point.

The control panel:

/. Start Power @ StartZero Return X15 @ Auto Start X16 \

@ Stop Power @ Auto Stop X17

li Right
gaﬁ Ascend sr?in Step X12

[ J [ J
X20 X22 X24 Zero Return X:l ° One cycle

Release Left Operation X13

Ball Descend Shift

[ J [ J [ Manual @ @ Continuous

\)(21 X23 X25 Operation X10 Operation ><14/

a) Ball size sensor XO0.
b) Robot arm: left limit X1, big ball right limit X2, small ball right limit X3, upper limit X4, lower limit X5.
¢) Robot arm: ascending YO, descending Y1, right shifting Y2, left shifting Y3, clipping Y4.

Start Circuit

X0 X1 Y4
— ——(1042)
M1000
p————— 18T X10 S20 S80

4-22 DVP-PLC Application Manual



4 Step Ladder Instructions

IManual Operation Mode |

Y4 Clipping tightly

Y4

Clipping released

S0 X20
L <s [} SET
X21
— | RST
X22 Y1
—

X23 YO

X25 X4 Y2

—

Zero Return Mode |

o Ascending
X24 X4 Y3
— )—M—@ Right shifting

SFC:
s1
x15{—
S10 RST Y4
RST Y1
S11 RST Y2
X1+ C::::>
S12 SET | M1043
RST S12
Ladder Diagram:
S1 X15
—S>— F—— SET S10
S10
—S RST Y4
RST Y1
X4
| —— SET S11
S11
—S RST Y2
X1
' —— SET | s12
S12
—S SET | M1043
RST S12
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) Interlocked
Descending

) Interlocked

Left shifting Robot arm ascends to upper limit (X4 On)

Clipping released

Descending stops

Robot arm ascends to upper limit (X4 On)
Right shifting stops

Robot arm left shifting to left limit (X1 On)
Enable zero return completed flag

Zero return operation completed

Enter zero return mode

Clipping released

Descending stops

Robot arm ascends to upper limit (X4 On)

Right shifting stops

Robot arm left shifting to left limit (X1 On)

Enable zero return completed flag

Zero return operation completed
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4 Step Ladder Instructions

IAuto Operation Modes |

SFC.:

4-24

<= Z
R
o o
S b
Ay
1

X5 + X5 -+
X0T X0T
|?30 SET Y4 Em—[ SET Y4
TMR TO K30 TMR T1 K30
Y4
T2 K30
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4 Step Ladder Instructions

Ladder
S2M

S20
<S>

S30

Diagram:

1041 M1044

—S>—

SET

S20

X5 X0

— o

—

SET

S30

X5 X0

L

SET

S40

EDE

SET

Y4

Enter auto operation mode

Robot arm descending

Clipping tightly

S31
<S>

S32
<S>

TMR

TO

K30

TO

e

SET

S31

X4

Ao

H—

SET

S32

X2 :

X2

S40

]

SET

S50

—S

SET

Y4

Robot arm ascending to upper limit (X4 On)

Right shifting

Clipping tightly

TMR

T1

K30

T1

S41
<S>

S42
<S>

S50
<S>

S60
%S\

—

SET

S41

X4

A

<

SET

S42

X3 :

X3

]

SET

S50

X5

e o

L

SET

S60

RST

Y4

Robot arm ascending to upper limit (X4 On)

Right shifting

Robot arm descending

Clipping released

S70
<S>

TMR

T2

K30

T2

—HF—

SET

S70

S80
RO

X4

L

SET

S80

HF—Cs2)

RET

END
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Robot arm ascending to upper limit (X4 On)

Robot arm left shifting to left limit (X1 On)
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5 Categories & Use of Application Instructions

5.1 Composition of Application Instruction

= An application instruction has two parts: the instruction and operands.
Instruction: The function of the instruction
Operands: Devices for processing the operations of the instruction
The instruction part of an application instruction usually occupies 1 step, and one operand occupies 2 or 4 steps
depending on the instruction is a 16-bit or 32-bit one.

= Format of an application instruction:

(1> API No.
> Indication of if there is a 16-bit or 32-bit instruction. If there is a 32-bit instruction, the column will be marked
with “D".

> Mnemonic of the application instruction

(4> Indication of if there is a pulse execution type instruction. If there is a pulse instruction, the column will be
marked with “P”.

(5 Operands

(6> Function of the application instruction

(7> DVP-PLC applicable to the application instruction. ES includes ES/EX/EC/EC3-8K (FW V8.60 or later); SX
(FW V3.00); EH3 includes EH3/SV2.

(8 Steps occupied by the 16-bit/32-bit/pulse execution instruction

(9) DVP-PLC applicable to the pulse/16-bit/32-bit instruction

@0; Column marked with * and in grey refers to E, F index register modification is applicable.

1 Column marked with * is the device applicable for the operand

42 Device name

@3 Device type
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5 Categories & Use of Application Instructions

® |[nput of application instruction:
Some application instructions are only composed of the instruction part (mnemonic), e.g. El, DI, WDT.... Most
application instructions are composed of the instruction part and many operands.
The application instructions for DVP-PLC are represented as API 00 ~ API 246. Every application instruction has its
own mnemonic. For example, the mnemonic of API 12 is MOV. If you are using the ladder diagram editing software
(WPLSoft) to input API 12 into the program, you only have to enter “MOV”. Different application instructions

designate different operands. Take MOV instruction for example:

X0 e @
| MoV | K10 | D10

———— tY—,———
Instruction  Operands
mnemonic

MOV instruction is to move the operand designated in S to the operand designated in D.

S Source operand: If there are more than 1 source operands, they will be represented as S, Sa, ....

Destination operand: If there are more than 1 destination operands, they will be represented as
Dy, Do, ....

D

If the operand can only be constant K/H or a register, it will be represented as m, mi1, mz, n, Ny, Nz, ....

» | ength of operand (16-bit instruction or 32-bit instruction)
Depending on the contents in the operand, the length of an operand can be 16-bit or 32-bit. Therefore, a 16-bit
instruction is for processing 16-bit operands, and 32-bit instruction is for processing 32-bit operands. The 32-bit
instruction is indicated by adding a “D” before the 16-bit instruction.
16-bit MOV instruction

X0
—|——1 mov | k10 | D10

32-bit DMOV instruction

When X0 = On, K10 will be sent to D10.

When X1 = On, the content in (D11, D10) will be sent

X1
— ——{pbmMov | D10 | D20 | to(D21,D20).

= Continuous execution instruction and pulse execution instruction
Continuous execution and pulse execution are the two types of execution for an application instruction. Due to that
the execution time required will be shorter when the instruction is not executer, the pulse execution instructions are
used more to shorten the scan period. Instructions marked with a “P" following the mnemonic are pulse execution
instruction. Some instructions are mostly used as pulse execution type, e.g. INC, DEC, the kind of displacement

instructions.

Pulse execution instruction When X0 goes from Off to On, MOVP instruction will be

X0
}_{ MOVP D10 D12 executed once and the instruction will not be executed
again in the scan period.
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5 Categories & Use of Application Instructions

Continuous execution instruction

In every scan period when X1 = On, MOV instruction will

X1
}—{ I— MOV D10 D12 be executed once.

In the two figures, when X0, X1 = Off, the instruction will not be executed, and the content in operand D will

remain unchanged.

= Designation of operands

1. Bitdevices X, Y, M, and S can be combined into word device, storing values and data for operaions in the form

of KnX, KnY, KnM and KnS in an application instruction.

Data register D, timer T, counter C and index register E, F are designated by general operands.

A data register is usually in 16 bits, i.e. of the length of 1 register D. A designated 32-bit data register refers to
2 consecutive register Ds.

If an operand of a 32-bit instruction designates DO, the 32-bit data register composed of (D1, DO) will be
occupied. D1 is the higher 16 bits; DO is the lower 16 bits. The same rule also apply to timer T, 16-bit timers
and CO ~ C199.

When the 32-bit counters C200 ~ C255 are used as data registers, they can only be designataed by the

operands of 32-bit instructions.

= Format of operand

1.
2.
3.

X, Y, M, and S can only On/Off a single point and are defined as bit devices.

16-bit (or 32-bit) devices T, C, D, and registers E, F are defined as word devices.

You can place Kn (n = 1 refers to 4 bits. For 16-bit instruction, n = K1 ~ K4; for 32-bit instruction, n = K1 ~ K8)
before bit devices X, Y, M and S to make it a word device for performing word-device operations. For example,
K1MO refers to 8 bits, MO ~ M7.

When X0 = On, the contents in MO ~ M7 will be moved to

X0
}_{ | MOV K2Mo D10 bit0 ~ 7 in D10 and bit8 ~ 15 will be set to “0".

= Data processing of word devices combined from bit devices

16-bit instruction 32-bit instruction
Designated value: K-32,768 ~ K32,767 Designated value: K-2,147,483,648 ~ K2,147,483,647
Values for designated K1 ~ K4 Values for designated K1 ~ K8
K1 (4 bits) 0~15 K1 (4 bits) 0~15
K2 (8 bits) 0~ 255 K2 (8 bits) 0~ 255
K3 (12 bits) 0 ~ 4,095 K3 (12 bits) 0 ~ 4,095
K4 (16 bits) -32,768 ~ +32,767 K4 (16 bits) 0~ 65,535
K5 (20 bits) 0~ 1,048,575
K6 (24 bits) 0~ 167,772,165
K7 (28 bits) 0 ~ 268,435,455
K8 (32 bits) -2,147,483,648 ~ +2,147,483,647
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5 Categories & Use of Application Instructions

= Flags
1. General flags
a) The flags listed below are for indicating the operational result of the application instruction.
M1020: zero flag M1022: carry flag

M1021: borrow flag M1029: execution of instruction is completed

All flags will turn On or Off according to the operational result of an instruction. For example, the execution
result of operation instructions ADD/SUB/MUL/DVI will affect the status of M1020 ~ M1022. When the
instruction is not executed, the On/Off status of the flag will be held. The status of the four flags relates to
many instructions. See relevant instructions for more details.

b) Example of M1029
When the contact of DSW (Digital Switch) instruction is On, 4 output points will automatically act in cycle at
the frequency of 0.1 second in order to read the set value of the digital switch. If the contact goes Off during
the execution, the action will be disabled. When it is On again, the disabled action will be re-executed. If you

do not wish the action to be disabled, you can take the circuit below as a reference.

X0
_|M0 SET| MO When X0 = On, DSW will be enabled.
_| DSW| X10 | Y10| DO KO When X0 = Off, MO will be Off only when DSW
M1029 completes a cycle and M1029 = On.
RST| MO

2. Error Operation Flags
Errors occur during the execution of the instruction when the combination of application instructions is incorrect or
the devices designated by the operand exceed their range. Other than errors, the flags listed in the table below

will be On, and error codes will also appear.

Device Explanation

M1067 When operational errors occur, M1067 will be On. D1067 displays the error code. D1069
D1067 displays the step where the error occurs. Other errors occurring will update the contents in
D1069 D1067 and D1069. M1067 will be Off when the error is eliminated.

When operational errors occur, M1068 will be On. D1068 displays the step where the error
M1068

D1068

occurs. Other errors occurring wil not update the content in D1068. You have to use RST

instruction to reset M1068 to Off; otherwise M1068 will keep being On.

3. Flags for expanding functions
Some application instructions can use some special flags to expand their functions or complete special functions.
For example, the communication instruction RS can use M1161 to switch between 8-bit and 16-bit transmission
mode.
® Times of using instructions
Since it takes time for some instructions to be executed and some instructions shuld work with the corresponding
parts of PLC, there are limitation on the times of using some instructions in the program. Refer to the table below for

reference.
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5 Categories & Use of Application Instructions

1. Can be edited or executed only once in the program:

API 58 (PWM) (ES series MPU)

API 60 (IST) (ES/SA/EH2/EH3/SV/SV2 series MPU)

API 74 (SEGL) (ES series MPU)

API 155 (DABSR) (SC/EH2/EH3 series MPU)

API 52 (MTR) (all series MPU)

API 70 (TKY) (all series MPU)

API 69 (SORT) (all series MPU)

API 71 (HKY) (all series MPU)

API 72 (DSW) (all series MPU)

API 74 (SEGL) (all series MPU)

API 151 (PWD) (all series MPU)

API 75 (ARWS) (all series MPU)

API 80 (RS) (all series MPU) (each COM port)

API 100 (MODRD) (all series MPU)

APl 101 (MODWR) (all series MPU)

API 102 (FWD) (all series MPU)

API 103 (REV) (all series MPU)

API 104 (STOP) (all series MPU)

API 105 (RDST) (all series MPU)

API 106 (RSTEF) (all series MPU)

API 150 (MODRW) (all series MPU) (each COM port)

2. Can be edited or executed twice in the program:

API 57 (PLSY) (ES/SX/EC3-8K series MPU)

API 59 (PLSR) (ES/SX/EC3-8K series MPU)

API 74 (SEGL) (EH3/SV2 series MPU)

API 77 (PR) (EC3-8K/SX/EH3/SV2 series MPU)

API 58 (PWM) (SX/EC3-8K series MPU)

API 72 (DSW) (all series MPU)

API 56 (SPD) (ES/SX/EC3-8K series MPU)

3. Can be edited or executed 4 times in the program:

API 169 (HOUR) (all series MPU)

API 57 (PLSY) (EH2/EH3/SV/SV2 series MPU)

API 58 (PWM) (EH2/EH3/SV/SV2 series MPU)

API 56 (SPD) (EC3-8K/EH3/SV2 series MPU)

4. Can be edited or executed 8 times in the program:

API 64 (TTMR) (all series MPU)

5. AP| 53 DHSCS and API 54 DHSCR together can be used only maximum 4 times in the program (ES series

MPU).

6. APl 53 DHSCS, API 54 DHSCR, and API 55 DHSZ together can be used only maximum 6 times in the program

(SX/EC3-8K series MPU).

7. There is on limitation on the times of using the high-speed output instructions PLSY, PWM and PLSR and

positioning instructios, but only one high-speed output instruction will be enabled in every scan.

8. In EH2/EH3/SV/SV2 series MPU, there is no limitation on the times of using hardware high-speed counter

instructions DHSCS, DHSCR and DHSZ, but when the three instructions are enabled at the same time, DHSCS

will occupy 1 memory unit, DHSCR 1 memory unit, and DHSZ 2 memory units. The total memeory units

occupied by the three instructions cannot be more than 8 units. If there are more than 8 memory units occupied,

the PLC system will execute the instruction that is first scanned and enabled and ignore the rest.
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5 Categories & Use of Application Instructions

5.2 Handling of Numeric Values

m Devices only with On/Off status are called bit devices, e.g. X, Y, M and S. Devices used exclusively for storing
numeric values are called word devices, e.g. T, C, D, E and F. Bit device plus a specific bit device (place a digit
before the bit device in Kn) can be used in the operand of an application instruction in the form of numeric value.

m n = K1 ~ K4 for a 16-bit value; n = K1 ~ K8 for a 32-bit value. For example, K2MO refers to an 8-bit value composed

of MO ~ M7.

Valid data

— ——

M15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO
[oJ1JoJaJoJaJoflaJoJaJoJaJoflafJolal]

Low byte
Transmit to
Reset to O

bl5 Dbl4 bl3 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Equals
Low byte

DiloJoJoJofofoJoJoJofafofJi1JoJafof1]

= K1MO, K2MO, and K3MO are transmitted to 16-bit registers and the vacant high bits will be filled in “0”. The same
rule applied to when K1MO0, K2M0, K3MO0, K4MO0, K5M0, K6MO, and K7MQO are transmitted to 32-bit registers and
the vacant high bits will be filled in “0”.

® |n the 16-bit (or 32-bit) operation, if the contents of the operand are designated as bit devices K1 ~ K3 (or K4 ~ K7),

the vacant high bits will be regarded as “0”. Therefore, the operation is a positive-value one.

MO
}—H— BIN |K2x4| DO

The BCD value composed of X4 ~ X13 will be converted to BIN

value and sent to DO.

= You can choose any No. for bit devices, but please make the 1s digit of X and Y “0”, e.g. X0, X10, X20, ...YO, Y10...,
and the 1s digit of M and S “8's multiple” (“0” is still the best choice), e.g. MO, M10, M20....

® Designating continuous device No.
Take data register D for example, continuous D refers to DO, D1, D2, D3, D4....

For bit devices with specifically designated digit, continuous No. refers to:

K1X0 K1X4 K1X10 K1X14...
K2YO0 K2Y10 K2Y20 Y2X30...
K3MO0 K3M12 K3M24 K3M36...
K4S0 K4S16 K4S32 K4S48...

Please follow the No. in the table and do not skip No. in case confusion may occur. In addition, if you use K4YO in

the 32-bit operation, the higher 16 bits will be regarded as “0”. For 32-bit data, please use K8YO.
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5 Categories & Use of Application Instructions

The operations in DVP-PLC are conducted in BIN integers. When the integer performs division, e.g. 40 + 3 =13

and the remainder is 1. When the integer performs square root operations, the decimal point will be left out. Use

decimal point operation instructions to obtain the decimal point.

Application instructions revelant to decimal point:

API 49 (FLT)

API 110 (D ECMP)

API 111 (D EZCP)

API 112 (D MOVR)

API 116 (D RAD)

API 117 (D DEG)

API 118 (D EBCD)

API 119 (D EBIN)

API 120 (D EADD)

API 121 (D ESUB)

API 122 (D EMUL)

API 123 (D EDIV)

API 124 (D EXP)

API 125 (D LN)

API 126 (D LOG)

API 127 (D ESQR)

API 128 (D POW)

API 129 (INT)

API 130 (D SIN)

API 131 (D COS)

API 132 (D TAN)

API 133 (D ASIN)

API 134 (D ACOS)

API 135 (D ATAN)

API 136 (D SINH)

API 137 (D COSH)

API 138 (D TANH)

API 172 (D ADDR)

API 173 (D SUBR)

API 174 (D MULR)

API 175 (D DIVR)

API 275~280 (FLD3%

APl 281~286 (FAND?>X)

API 287~292 (FOR>)

Binary Floating Point

DVP-PLC represents floating points in 32 bits, following the IEEE754 standard:

/-8 bits\ 23 bits
I S | exponent mantissa
b3y bo
|—> Sign bit
0: positive
1: negative

(-1)* x25®x1.M, in which B = 127
Therefore, the range for the 32-bit floating point is +2-126 ~ +2+128 j e +1.1755 x 103 ~ +3.4028 x 10*38
Example 1: Representing "23" in 32-bit floating point
Step 1: Convert “23” into a binary value: 23.0 = 10111
Step 2: Normalize the binary value: 10111 = 1.0111 x 2%, in which 0111 is mantissa and 4 is exponent
Step 3: Obtain the exponent: ." E-B=4 > E-127=4 .. E=131=10000011
Step 4: Combine the sign bit, exponent and mantissa into a floating point
010000011 011100000000000000000002 = 41B8000016
Example 2: Representing “-23.0” in 32-bit floating point
The steps required are the same as those in Example 1. The only difference is you have to alter the sign bit into “1”.
DVP-PLC uses registers of 2 continuous No. to combine into a 32-bit floating point. For example, we use registers

(D1, DO) for storing a binary floating point as below:
|<—

27 26 25 21 20 271 272 273 2717 2718 2719 2720 2721 2722 2723

[s Ter[es[es[ §§ Tei][eofa22]a21[a20]G G [ae[Aas[Aaa[Aas]A2[A1] A0]

D1(b15~b0) >l DO(b15~b0) ——|

b31 b30 b29 b28 b24 b23 b22 b21 b20 b6 b5 b4 b3 b2 bl bo

|¢>}«—8 bits of exponent—p|¢—————— 23 bits of mantissa ——p|

L Hidden decimal point
Sign bit (0: positive 1: negative)

When b0~b31 is 0, the content is 0.

DVP-PLC Application Manual 5-7



5 Categories & Use of Application Instructions

Decimal Floating Point

m Since the binary floating point are not very user-friendly, we can convert it into a decimal floating point for use.
Please be noted that the decimal point operation in DVP-PLC is still in binary floating point.
® The decimal floating point is represented by 2 continuous registers. The register of smaller No. is for the constant
while the register of bigger No. is for the exponent.
Example: Storing a decimal floating point in registers (D1, DO)
Decimal floating point = [constant DO] x 10 [exponent D1]
Constant DO = £1,000 ~ +9,999
Exponent D1 = -41 ~ +35
The constant 100 does not exist in DO due to 100 is represented as 1,000 x 10, The range of decimal floating point
is 1175 x 10* ~ £3402x10*35,
= The decimal floating point can be used in the following instructions:
D EBCD: Converting binary floating point to decimal floating point
D EBIN: Converting decimal floating point to binary floating point
m Zero flag (M1020), carry flag (M1021), carry flag (M1022) and the floating point operation instructions:
Zero flag: M1020 = On if the operational result is “0".
Borrow flag: M1021 = On if the operational result exceeds the minimum unit.

Carry flag: M1022 = On if the absolute value of the operational result exceeds the range of use.
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5 Categories & Use of Application Instructions

5.3 E, FIndex Register Modification

The index registers are 16-it registers. There are 2 points of E, F in ES/EC, 8 points EO ~ E3 and FO ~ F3 in SX, and
16 points EO ~ E7 and FO ~ F7 in EH3/SV2/EC3-8K series MPU.

= E and F index registers are 16-bit data registers. They can be read

and written.
= |[f you need a 32-bit register, you have to designate E. In this case, F
16-bit 16-bit will be covered up by E and cannot be used; otherwise, the contents
’ F ‘ ’ =0 ‘ in E may become incorrect. (We recommend you use MOVP
{ 32|-b|t ‘ instruction to reset the contents in D to 0 when the PLC is switched
FO EO

on.)

High byte  Low byte
= Combination of E and F when you designate a 32-bit index register:

(EO, FO), (E1, F1), (E2, F2), ... (E7, F7)

See the diagram in the left hand side. E, F index register

}—{ }—| MOV |K20EO|D10F0| modification refers to the content in the operand changes with
the contents in E and F.

EO=8 FO=14 For example, EO = 8 and K20EO represents constant K28 (20
20+8=28 10+14=24

Transmission K28 — D24

+ 8). When the condition is true, constant K28 will be

transmitted to register D24.

Devices modifiable in ES/EC/EC3-8K/SX series MPU: P, X, Y, M, S, KnX, KnY, KnM, KnS, T, C, D.

Devices modifiable in EH2/SV/EH3/SV2 series MPU: P, |, X, Y, M, S, K, H, KnX, KnY, KnM, KnS, T, C, D

E and F can modify the devices listed above but cannot modify themselves and Kn. KAMOEQ is valid and KOEOMO is
invalid. Grey columns in the table of operand at the beginning page of each application instruction indicate the
operands modifiable by E and F.

If you need to modify device P, I, X, Y, M, S, KnX, KnY, KnM, KnS, T, C and D by E, F, you have to select a 16-bit
register, i.e. you can designate E or F. To modify constant K and H in a 32-bit instruction, you have to select a 32-bit
register, i.e. you have to designate E.

When you use the instruction mode in WPLSoft to modify constant K and H, you have to use @, e.g.

"MOV K10@EO DOFOQ”
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6 Application Instructions API 00-49

DVP-PLC applicable to the application instruction. ES includes ES/EX/EC/EC3-8K (FW V8.60 or later) (EC3: FW
V8.40 or previous version); SX (FW V3.00); EH3 includes EH3/SV2.

ES/EX/EC series MPU does not support pulse execution type instructions (P instruction).

Mnemonic P Applicable to STEPS
Category|API Function

16-bit | 32-bit |instruction ES|EC3-8K|EH2|EH3|16-bit|32-bit

00| CJ - v Conditional Jump v 4 v |v | 3 -

01 | CALL - v Call Subroutine 4 4 v |v | 3 -

02 | SRET - - Subroutine Return v v vV 1 -

S 03 | IRET - - Interrupt Return v v V| v 1 -
S |04]El - - Enable Interrupts 4% Vvl | -
(é 05| DI - - Disable Interrupts v v v | v 1 -
P e I e A A A R
07 |WDT - v Watchdog Timer Refresh 4 4 viiv] 1 -

08 | FOR - - Start of a FOR-NEXT loop 4 v v | v 3 -

09 | NEXT - - End of a FOR-NEXT loop v v v | v 1 -

10 |CMP | DCMP 4 Compare v v ViV 7 13
11|ZCP |DzCP 4 Zone Compare 4 v vIiv] 9 17

é 12 MOV |DMOV v |Move v v | v|v] 5|9
g 13 | SMOV - v Shift Move - v vVi|iv|1u -
8 |14|cML |DCML v | Compliment vi v | v|v]s | o
'?, 15 | BMOV - v Block Move v v viv] 7| -
é 16 | FMOV | DFMOV v Fill Move Vi v vi|v | 7|13
é 17|XCH |DXCH v | Exchange vi v |v|v]| 5| o9
18|BCD |DBCD v Binary Coded Decimal Vi v v | v | 5 9

19 |BIN DBIN v Binary v v v | v 5 9

20 | ADD | DADD v Addition v v v | v 7 13
21|SUB |DSUB 4 Subtraction v v viIv| 7 13

§ 22 |MUL |DMUL v Multiplication v| v | v |v ]| 7|13
§_ 23 | DIV DDIV v Division v v v | v 7 13
f‘):’ 24 | INC DINC v Increment v 4 v |v | 3 5
§ 25 |DEC |DDEC v Decrement v 4 v |v | 3 5
< 26 | WAND | DAND v Logical Word AND 4 v V| v 7 13
E 27 | WOR |DOR v Logical Word OR Vi v VIV 7 13
28 | WXOR| DXOR v Logical Exclusive OR Vi v VIV 7 13

29| NEG |DNEG v 2's Complement (Negative) | v/ 4 vV 3 5
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6 Application Instructions API 00-49

Mnemonic P Applicable to STEPS
Category |API Function
16-bit 32-bit  [instruction ES |EC3-8K|EH2|EH3|16-bit|32-bit

30 | ROR DROR v Rotation Right v v | YV|{v ]| 5|9

31 |ROL DROL v Rotation Left v v | Y|V |59

% 32 |RCR DRCR v Rotation Right with Carry v v viv]s 9
% 33 | RCL DRCL v Rotation Left with Carry v v |vI|iv |5 ]9
% 34 | SFTR - v Bit Shift Right Vi v |viv]io]| -
3 35 | SFTL - v Bit Shift Left v v vi|iv] o9 —
S 36 | WSFR - v | Word Shift Right | v |v]|v]o9]|-=
g 37 | WSFL - v Word Shift Left - v |vI|iv]o9]| =
38 | SFWR - v Shift Register Write - v oYV T -

39 | SFRD - v Shift Register Read - vV oYY T -

40 | ZRST - v' | Zero Reset vi| v |v|v]|s5]| =

41 | DECO - v Decode v v | v|iv] 7| -

42 | ENCO - v Encode Vi v [ YVIYI|T]| -

£ |43|sum |psum v | Sum of Active Bits vl v vliv]s]o
§ 44 | BON DBON v Check Specified Bit Status v v v v | 7|13
Dc% 45 | MEAN DMEAN v Mean v v v v | 7 |13
§ 46 | ANS - - Timed Annunciator Set - - |\viiv]7]| -
47 | ANR - v | Annunciator Reset - vVivi|1l]| -

48 | SOR DSQR v Square Root v v |vI| v |59

49 | FLT DFLT v Floating Point v v |vI| v |5 ]9
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API Mnemonic Operands Function
00 CJ P D) Conditional Jump
OP Range Program Steps
s |pPo~P255 CJ, CJP: 3 steps
PULSE 16-bit 32-hit

ES|EX]EC] EC3-8K [ SX [EH3][SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX |EH3[SV2

Operands:

S: The destination pointer of conditional jump

Explanations:
1.

2
3
4.
5

9)
h)

Operand S can designate P.

P can be modified by index register E, F.

In ES series models: Operand S can designate PO ~ P63.

In EC3-8K/SX/EH3 series models: Operand S can designate PO ~ P255.

When the user does not wish a particular part of PLC program in order to shorten the scan time and execute
dual outputs, CJ instruction or CJP instruction can be adopted.

When the program designated by pointer P is prior to CJ instruction, WDT timeout will occur and PLC will stop
running. Please use it carefully.

CJ instruction can designate the same pointer P repeatedly. However, CJ and CALL cannot designate the same
pointer P; otherwise an error will occur.

Actions of all devices while conditional jumping is being executed.

Y, M and S remain their previous status before the conditional jump takes place.

Timer 10ms and 100ms that is executing stops.

Timer T192 ~ T199 that execute the subroutine program will continue and the output contact executes normally.
The high-speed counter that is executing the counting continues counting and the output contact executes
normally.

The ordinary counters stop executing.

If the “reset instruction” of the timer is executed before the conditional jump, the device will still be in the reset
status while conditional jumping is being executed.

Ordinary application instructions are not executed.

The application instructions that are being executed, i.e. APl 53 DHSCS, API 54 DHSCR, API 55 DHSZ, API 56
SPD, API 57 PLSY, API 58 PWM, API 59 PLSR, API 157 PLSV, API 158 DRVI, APl 159 DRVA, continue being

executed.
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Program Example 1:

1.

When X0 = On, the program automatically jumps from address 0 to N (the designated label P1) and keeps its
execution. The addresses between 0 and N will not be executed.
When X0 = Off, as an ordinary program, the program keeps on executing from address 0. CJ instruction will not

be executed at this time.
(CJinstruction) Pk

i N
g

pin G

Program Example 2:

1.
a)
b)
c)
d)

e)

6-4

CJ instruction can be used in the following 5 conditions between MC and MCR instructions.
Without MC ~ MCR.
From without MC to within MC. Valid in the loop P1 as shown in the figure below.
In the same level N, inside of MC~MCR.
From within MC to without MCR.
Jumping from this MC ~ MCR to another MC ~ MCR"
*Note: This function is only available in ES/EC series models V4.9 (and above) and EC3-8K/SX/EH3/SV2 series
models.
Actions in ES/EC series models V4.7 (and below): When CJ instruction is used between MC and MCR, it can
only be applied without MC ~ MCR or in the same N layer of MC ~ MCR. Jumping from this MC ~ MCR to
another MC ~ MCR will result in errors, i.e. a) and c) as stated above can ensure correct actions; others will
cause errors.
When MC instruction is executed, PLC will push the status of the switch contact into the self-defined stack in
PLC. The stack will be controlled by the PLC, and the user cannot change it. When MCR instruction is executed,
PLC will obtain the previous status of the switch contact from the top layer of the stack. Under the conditions as
stated in b), d) and e), the times of pushing-in and obtaining stack may be different. In this case, the maximum
stack available to be pushed in is 8 and the obtaining of stacks cannot resume once the stack becomes empty.
Thus, when using CALL or CJ instructions, the user has to be aware of the pushing-in and obtaining of stacks.
i [ e [ no |
i ENER
o o]
i o) |o
o1 11'000 @

MCR
M1000

0 A
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Program Example 3:

1. The states of each device

Contact state before CJ is

Contact state when CJ is being

Output coil state when CJ is being

Device
executed executed executed
M1, M2, M3 Off M1, M2, M3 Off>0On Y1 *1, M20, S1 Off
Y, M, S
M1, M2, M3 On M1, M2, M3 On-Off Y1 *1, M20, S1 On
M4 Off M4 Off>0n Timer TO is not enabled.
10ms, 100ms Timer TO immediately stops and
Timer
ES/SA/EH M4 On M4 On-Off is latched. MO On—+Off, TO is
reset as 0.
M6 Off M6 Off+On Timer T240 is not enabled.
Once the timer function is
1ms, 10ms, 100ms enabled and when met with CJ
' 2
Timer . instruction, all accumulative
(accumulative) M6 On M6 On-Off
SA/EH timers will stop timing and stay
latched. MO On—Off. T240
remains unchanged.
M7, M10 Off M10 On/Off trigger Counter does not count.
3 Counter CO stops counting and
CO0~C234" ] .
M7 Off, M10 On/Off trigger M10 On/Off trigger stays latched. After MO goes Off,
CO resumes its counting.
Application instructions are not
M11 Off M11 Off+On
executed.
Application The skipped application
Instruction instructions are not executed,
M11 On M11 On-Off

but API 53 ~ 59, API 157 ~ 159

keep being executed.

*1: Y1 is a dual output. When MO is Off, M1 will control Y1. When MO is On, M12 will control Y1.
*2: When the timers (T184 ~ T199, applicable in EC3-8K; T192 ~ T199 applicable in SX/EH3/SV2 series MPU) used

by a subroutine re driven and encounter the execution of CJ instruction, the timing will resume. After the timing

target is reached, the output contact of the timer will be On.

*3: When the high-speed counters (C235 ~ C255) are driven and encounter the execution of CJ instruction, the

counting will resume, as well as the action of the output points.

DVP-PLC Application Manual
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2.

6-6

Y1 is a dual output. When MO = Off, Y1 is controlled by M1. When MO = On, Y1 is controlled by M12.

PO

P63

MO
— | cJ PO
M1
— : )
M2
— Q20
M17
— 1 cJ PO
M3
Hi—GD
M4
— ————— TMR TO K10
M5
— —— RST T127
M6
— —— TMR | T127 | K1000
M7
— f———— RsT Co
M10
—] ——— cNT Co K20
M11
— ——— wmov K3 DO
MO
—p— cJ P63
M12
— —— : )
M13
I RST T127
RST Co
RST DO
END
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API Mnemonic Operands Function
01 CALL |P D) Call Subroutine
OP Range Program Steps
s |pPo~P255 CALL, CALLP: 3 steps
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K [ SX [EH3][SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX |EH3[SV2
Operands:

S: The pointer of call subroutine.

Explanations:

© N o gk~ w DR

Operand S can designate P.

P can be modified by index register E, F.

In ES series models: Operand S can designate PO ~ P63.
In EC3-8K/SX/EH3 series models: Operand S can designate PO ~ P255.

Edit the subroutine designated by the pointer after FEND instruction.

The number of pointer P, when used by CALL, cannot be the same as the number designated by CJ instruction.

If only CALL instruction is in use, it can call subroutines of the same pointer number with no limit on times.

Subroutine can be nested for 5 levels including the initial CALL instruction. (If entering the sixth level, the

subroutine won't be executed.)
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API Mnemonic Function

02 SRET Subroutine Return
OP Descriptions Program Steps
NUA Automatically returns to the step immediately following the SRET: 1 steps

CALL instruction which activated the subroutine

PULSE

16-bit

32-bit

ES|EX]EC] EC3-8K | SX [EH3[SV2

ES[EX]EC[EC3-8K [ SX [EH3[SV2

ES|EX]EC[EC3-8K | SX |EH3[SV2

Explanations:

1.
2.

No operand. No contact to drive the instruction is required.

sequence program located at the next step to the CALL instruction.

Program Example 1:

The subroutine will return to main program by SRET after the termination of subroutine and execute the

When X0 = On, CALL instruction is executed and the program jumps to the subroutine designated by P2. When

SRET instruction is executed, the program returns to address 24 and continues its execution.

20

24

P2

P***

X0
_”—ﬂ

CALL P2 call subroutine P***

JlT@

FEND

—'
H——GD

} Subroutine P2

SRET | subroutine return

Program Example 2:

1.

a M w DN

the subroutine designated by P10.

When X10 goes from Off to On, its rising-edge trigger executes CALL P10 instruction and the program jumps to

When X11 is On, CALL P11 is executed and the program jumps to the subroutine designated by P11.
When X12 is On, CALL P12 is executed and the program jumps to the subroutine designated by P12.
When X13 is On, CALL P13 is executed and the program jumps to the subroutine designated by P13.
When X14 is On, CALL P14 is executed and the program jumps to the subroutine designated by P14. When

SRET is executed, the program returns to the previous P 3% subroutine and continues its execution.

6-8

After SRET instruction is executed in P10 subroutine, returning to the main program.
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X0 X2
— | INC DO \ P12 A INC D30 \
X10 X13
—4—— cALL P10 Mai — — cALL P13
ain .
X0 Program X2 subroutine
I INC D1 A INC D31
FEND SRET
X2 X2
P10 INC | D10 |\ P13 INC | D40 \
X11 X14
— — CALL P11 — — CALL P14
subroutine subroutine
X2 X2
— INC D11 A INC D41
SRET SRET
X2 X2
P11 A INC D20 \ P14 INC D50 |\
X12 subroutine
— —— CALL P12 SRET
X2 subroutine
I INC D21 END
SRET
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API Mnemonic Function

03 IRET Interrupt Return
OP Descriptions Program Steps
NUA IRET ends the processing of an interruption subroutine and IRET: 1 steps

returns to the execution of the main program.

PULSE

16-bit 32-bit

ES[EX]EC] EC3-8K | SX [EH3[SV2

ES[EX]EC]EC3-8K | SX [EH3][SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Explanations:

1. No operand. No contact to drive the instruction is required.

2. Interruption return refers to interrupt the subroutine.

3.  After the interruption is over, returning to the main program from IRET to execute the next instruction where the

program was interrupted.

6-10
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API Mnemonic Function

04 El Enable Interrupts
OoP Descriptions Program Steps
N/A See more details of the explanation on this instruction in DI |El: 1 steps

(Disable Interruption) instruction.

PULSE

16-bit

32-bit

ES[EX]EC] EC3-8K | SX [EH3[SV2

ES[EX]EC[EC3-8K ] SX [EH3][SV2

ES|EX]EC] EC3-8K | SX [EH3][SV2

Explanations:

1.

2
3.
4

DVP-PLC Application Manual

No operand. No contact to drive the instruction is required.

The pulse width of the interruption signal should be >200us.

See Dl instruction for the range of the No. of | for all models.

See DI instruction for more details about M1050 ~ M1059, M1280 ~ M1299.
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API Mnemonic Function
05 DI Disable Interrupts
OP Descriptions Program Steps
When the special auxiliary relay M1050 ~ M1059, M1280 ~ DI: 1 step

NUA M1299 for disabling interruption is driven, the corresponding
interruption request will not be executed even in the range

allowed for interruptions.

PULSE 16-bit 32-bit
ES[EX]EC] EC3-8K | SX [EH3]SV2|ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES|[EX]EC]EC3-8K | SX [EH3][SV2

Explanations:

1.
2.

10.

No operand. No contact to drive the instruction is required.

El instruction allows interrupting subroutine in the program, e.g. external interruption, timed interruption, and
high-speed counter interruption.

In the program, using interruption subroutine between El and DI instruction is allowed. However, you can
choose not to use DI instruction if there is no interruption-disabling section in the program.

When M1050 ~ M1059 are the special auxiliary relays to drive disabling interruption in ES/SX/EC3-8K, or
M1280 ~ M1299 are the special auxiliary relays to drive disabling interruption in EH3/SV2, the corresponding
interruptions will not be executed even in the area allowed for interruptions.

Pointer for interruption (I) must be placed after FEND instruction.

Other interruptions are not allowed during the execution of interruption subroutine.

When many interruptions occur, the priority is given to the firstly executed interruption. If several interruptions
occur simultaneously, the priority is given to the interruption with the smaller pointer No.

The interruption request occurring between DI and El instructions that cannot be executed immediately will be
memorized and will be executed in the area allowed for interruption.

When using the interruption pointer, DO NOT repeatedly use the high-speed counter driven by the same X input
contact.

When immediate I/O is required during the interruption, write REF instruction in the program to update the status
of I/O.
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Program Example:
During the operation of PLC, when the program scans to the area between EIl and DI instructions and X1 = Off—On
or X2 = Off—»0n, interruption subroutine A or B will be executed. When the subroutine executes to IRET, the program

will return to the main program and resumes its execution.

El

Xo . .
Enable interruption
G [

DI

Disable interruption

El

4
4

Enable interruption

FEND

!
%
1101 | @}
|

Interruption subroutine A

ﬂ IRET

1201 | D. @

IRET

Interruption subroutine B

Remarks:
1. No. of interruption pointer | in ES/EX/EC:

a) External interruptions: (1001, X0), (1101, X1), (1201, X2), (1301, X3) 4 points™.

b) Time interruptions: 16[_J[ ], 1 point (_J[_] = 10 ~ 99, time base = 1ms) (support V5.7 and above)

¢) Communication interruption for receiving specific words (1150) (support V5.7 and above)

2. No. of interruption pointer | in SX/EC3-8K:

a) External interruptions: SX series: (1001, X0), (1101, X1), (1201, X2), (1301, X3), (1401, X4), (1501, X5) 6 points;
EC3-8K series: (1001,X0), (1101, X1), (1201, X2), (1301, X3), (1401, X4), (1501, X5), (1601, X6), (1701, X7) 8
points.

b) Time interruptions: SX series: I6[_ ], I7[ ][] 2 points. (][] =1 ~ 99ms, time base = 1ms); EC3-8K series:
600, 1700 2 points » (oo=2~99, time base =1ms) ; 18 ][ ], 1 point([_] ]=10~99, time base =0.1ms)

c) SX series: High-speed counter interruptions: 1010, 1020, 1030, 1040, 1050, 1060, 6 points. (used with API 53
DHSCS instruction to generate interruption signals)

d) Communication interruption for receiving specific words .(1150)

e) The order for execution of interruption pointer I: high-speed counter interruption, external interruption, time
interruption and communication interruption for receiving specific words.

f)  Among the following 6 interruption No., (1001, 1010), (1101, 1020), (1201, 1030), (1301, 1040), (1401, 1050), (1501,
1060), the program allows the user to use only one of the two numbers in a pair. If the user uses the two
numbers in the pair, grammar check errors may occur when the program is written into PLC.

3. No. of interruption pointer | in EH3/SV2:

1 Input points occupied by external interruptions cannot be used for inputs of high-speed counters; otherwise grammar check errors may occur
when the program is written in PLC.
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b)

c)

d)

e)
f)
a)

a)

b)

c)

d)

f)

External interruptions: (I00[_], X0), (110[_], X1), (120[_], X2), (130[_], X3), (140[_], X4), (I150[_], X5) 6 points. (_] =0
designates interruption in falling-edge, [ ] = 1 designates interruption in rising-edge)
Time interruptions: 16{]], I7[J], 2 points. (][] = 1~99ms, time base = 1ms)
I8CJ] 1 point. (][] =1 ~ 99ms, time base = 0.1ms)
High-speed counter interruptions: 1010, 1020, 1030, 1040, 1050, 1060 6 points. (used with API 53 DHSCS
instruction to generate interruption signals)
When pulse output interruptions 1110, 1120 (triggered when pulse output is finished), 1130, 1140 (triggered when
the first pulse output starts) are executed, the currently executed program is interrupted and jumps to the
designated interruption subroutine.
Communication interruption: 1150, 1160, 1170
Frequency measurement card interruption: 1180
The order for execution of interruption pointer I: external interruption, time interruption, high-speed counter
interruption, pulse interruption, communication interruption and frequency measurement card interruption.
No. of interruption pointer | in EH3/SV2:
External interruptions: (I00[_], X0), (110[1, X1), (120[_], X2), (130[], X3), (140[_1], X4), (150[], X5), (160[_], X6),
(1700, X7), (190[ ], X10), (191, X11), (192[ ], X12), (193[ ], X13), (1941, X14), (195[ ], X15), (196, X16), (197[ ],
X17) 16 points. ([] = 0 designates interruption in falling-edge, [ ] = 1 designates interruption in rising-edge)
Time interruptions: 16[][], I7[J], 2 points. ((C]J] = 2~99ms, time base = 1ms)
I8CJ] 1 point. (][] =1 ~ 99ms, time base = 0.1ms)
High-speed counter interruptions: 1010, 1020, 1030, 1040, 1050, 1060 6 points. (used with APl 53 DHSCS
instruction to generate interruption signals)
When pulse output interruptions 1110, 1120 (triggered when pulse output is finished), 1130, 1140 (triggered when
the first pulse output starts) are executed, the currently executed program is interrupted and jumps to the
designated interruption subroutine.
Communication interruption: 1150, 1151, 1153 ~ 1160, 1161, 1163, 1170
The order for execution of interruption pointer I: external interruption, time interruption, high-speed counter

interruption, pulse interruption, and communication interruption.

5. “Disable interruption” flags in ES/EX/EC:

6.

6-14

Flag Function
M1050 Disable external interruption 1001
M1051 Disable external interruption 1101
M1052 Disable external interruption 1201
M1053 Disable external interruption 1301
M1056 Disable time interruption 16[_][]

“Disable interruption” flags in SX/EC3-8K:

Flag Function
M1050 Disable external interruption 1001
M1051 Disable external interruption 1101
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Flag Function

M1052 Disable external interruption 1201

M1053 Disable external interruption 1301

M1054 Disable external interruption 1401

M1055 Disable external interruption 1501

M1056 Disable time interruption 16 ][] (1601 for EC3-8K included)
M1057 Disable time interruption I7[ ][] (1701 for EC3-8K included)
M1059 Disable high-speed counter interruption 1010 ~ 1060

7. ‘“Disable interruption” flags in EH3/SV2:

Flag Function
M1280 | Disable external interruption 100[_]
M1281 | Disable external interruption 110]_]
M1282 | Disable external interruption 120]_]
M1283 | Disable external interruption 130[ ]
M1284 | Disable external interruption 140[ ]
M1285 | Disable external interruption 150 ]
M1286 | Disable time interruption 16 ][]
M1287 | Disable time interruption 17 ][]
M1288 | Disable time interruption I8[_]]
M1289 | Disable high-speed counter interruption 1010
M1290 | Disable high-speed counter interruption 1020
M1291 | Disable high-speed counter interruption 1030
M1292 | Disable high-speed counter interruption 1040
M1293 | Disable high-speed counter interruption 1050
M1294 | Disable high-speed counter interruption 1060
M1295 | Disable pulse output interruption 1110
M1296 | Disable pulse output interruption 1120
M1297 | Disable pulse output interruption 1130
M1298 | Disable pulse output interruption 1140
M1299 | Disable communication interruption 1150
M1300 | Disable communication interruption 1160
M1301 | Disable communication interruption 1170
M1302 | Disable frequency measurement card interruption 1180
M1340 | Generate interruption 1110 after CHO pulse is sent
M1341 | Generate interruption 1120 after CH1 pulse is sent
M1342 | Generate interruption 1230 when CHO pulse is being sent
M1343 | Generate interruption 1140 when CH1 pulse is being sent

DVP-PLC Application Manual
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API Mnemonic Function

06 FEND The End of The Main Program (First End)
OP Descriptions Program Steps
N/A No contact to drive the instruction is required. FEND: 1 steps

PULSE

16-bit 32-bit

ES[EX]EC]EC3-8K | SX [EH3[SV2

ES[EX]EC]EC3-8K | SX [EH3][SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Explanations:
1. This instruction denotes the end of the main program. It has the same function as that of END instruction when

being executed by PLC.
2. CALL must be written after FEND instruction and add SRET instruction in the end of its subroutine. Interruption

program has to be written after FEND instruction and IRET must be added in the end of the service program.

3. If several FEND instructions are in use, place the subroutine and interruption service programs between the

final FEND and END instruction.
4.  After CALL instruction is executed, executing FEND before SRET will result in errors in the program.

After FOR instruction is executed, executing FEND before NEXT will result in errors in the program.

CJ Instruction Program Flow:

The program flow

when X0=o0ff,

X1=off

6-16

—

PO

P63

1301

El

main

program

— ] <

PO

—{ F——— CALL

P63

main

program

DI

FEND

main
program

FEND

CALL instruction
subroutine

SRET

subroutine

Interruption

IRET

END

The program flow when X=0n

' and the program jumps to PO.
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CALL Instruction Program Flow:

The program flow >
when X0=off, :

El

X1=off

main
program

The program flowf
when X0=0Off, |
X1=0n.

CJ

PO

CALL

P63

main
program

DI

FEND

PO

main
program

FEND

P63

CALL instruction ,

subroutine

SRET

1301

Interruption

subroutine

IRET

END
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API Mnemonic Function
07 WDT P | Watchdog Timer Refresh
oP Descriptions Program Steps
N/A WDT, WDTP: 1 steps
PULSE 16-bit 32-hit

ES[EX]EC] EC3-8K | SX [EH3][sV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES[EX]EC]| EC3-8K | SX [EH3[SV2

Explanations:

1. No operand.

2. The watchdog timer in DVP series PLCs is used for monitoring the operation of the PLC system.

3.  WDT instruction can be used to reset Watch Dog Timer. If the PLC scan time (from step 0 to END or when
FEND instruction is executed) exceeds 200ms, PLC ERROR LED will flash. The user will have to turn off PLC
and back On again. PLC will determine RUN/STOP status by RUN/STOP switch. If there is no RUN/STOP
switch, PLC will return to STOP status automatically.

4.  When to use WDT:

a) When errors occur in the PLC system.
b) When the executing time of the program is too long, resulting in the scan time being larger than the content in
D1000, the user can improve the problem by the following two methods.

B Using WDT instruction STEPO  \ypT END(FEND)

| |
———>fe——>

t1 t2

B Using the set value in D1000 (default value: 200ms) to change the time for watchdog.

Program Example:
Assume the scan time of the program is 300ms, divide the program into two parts and place WDT instruction in the

middle of the two parts, making scan time of the first half and second half of the program being less than 200ms.

300ms program

END

Dividing the program to two parts
so that both parts' scan time are
less than 200ms.

150ms program

X0
| }———A WwWDT ——> Watchdog timer reset

150ms program

END
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API Mnemonic Operands Function
08 FOR (D) Start of a FOR-NEXT Loop
Type| Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX[KNY|KnM|KnS| T |C|D | E | F |FOR: 3 steps
S * * * * * * * * * * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2 |ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2
Operands:

S: The number of repeated nested loops

Explanations:

1. No contact to drive the instruction is required.

2. See the specifications of each model for their range of use.

DVP-PLC Application Manual
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API Mnemonic Function
09 NEXT End of a FOR-NEXT Loop
OoP Descriptions Program Steps
N/A NEXT: 1 steps
PULSE 16-bit 32-hit

ES[EX]EC] EC3-8K | SX [EH3[SVv2 |ES[EX]EC]EC3-8K | SX [EH3[SV2|ES[EX]EC]| EC3-8K | SX [EH3[SV2

Explanations:

1.
2.

a)
b)
c)
d)

No operand. No contact to drive the instruction is required.

FOR instruction indicates FOR ~ NEXT loops executing back and forth N times before escaping for the next
execution.

N = K1 ~ K32,767. N is regarded as K1 when N < 1.

When FOR~NEXT loops are not executed, the user can use the CJ instruction to escape the loops.

Error will occur when

NEXT instruction is before FOR instruction.

FOR instruction exists but NEXT instruction does not exist.

There is NEXT instruction after FEND or END instruction.

The number of instructions between FOR ~ NEXT differs.

FOR~NEXT loops can be nested for maximum five levels. Be careful that if there are too many loops, the
increased PLC scan time may cause timeout of watchdog timer and error. Users can use WDT instruction to

modify this problem.

Program Example 1:

After

program A has been executed for 3 times, it will resume its execution after NEXT instruction. Program B will be

executed for 4 times whenever program A is executed once. Therefore, program B will be executed 3 x 4 = 12 times

in total.
g —
i
= T
g B A
{NEXT
g y
{NEXT v
a Yy
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Program Example 2:

When X7 = Off, PLC will execute the program between FOR ~ NEXT. When X7 = On, CJ instruction jumps to P6 and

avoids executing the programs between FOR ~ NEXT.

MEXT

Program Example 3:

X7
— b P6
MO
—f— ™MoV KO DO
MO
—M—H MOV DO D1
v [ oo |

When the programs between FOR ~ NEXT are not to be executed, the user can adopt CJ instruction for a jumping.

When the most inner FOR ~ NEXT loop is in the status of X1 = On, CJ instruction executes jumping to PO and skips

the execution on PO.

X0

|

TMR | TO

K10 |

X0

FOR

INC

X0

OR

INC

X0

(e}

INC

X0

T

X1

1

FO

WDT

INC

I

J

X0

FOR

INC

PO

NEXT

NEXT

NEXT

NEXT

NEXT
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K4
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API Mnemonic Operands Function
10 [|[D| CMP Pl v G (M Compare
Type| BitDevices Word Devices Program Steps
OP X|Y|[M|S|K|H|KnX|KnY|KNnM|KnS| T |C |D | E | F |CMP, CMPP: 7 steps
S1 Rl R R IT Y Y I DCMP, DCMPP: 13 steps
SZ * * * * * * * * * * *
D * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

Si1: Comparison Value 1 Sz: Comparison Value 2 D: Comparison result

Explanations:

1

o~ W DN

Prog
1.
2.

6-22

If S1 and Sz are used in device F, only 16-bit instruction is applicable.

Operand D occupies 3 consecutive devices.

See the specifications of each model for their range of use.

The contents in S1 and Sz are compared and the result will be stored in D.

The two comparison values are compared algebraically and the two values are signed binary values. When b15
=1 in 16-bit instruction or b31 = 1 in 32-bit instruction, the comparison will regard the value as negative binary

values.

ram Example:

Designate device Y0, and operand D automatically occupies YO, Y1, and Y2.

When X10 = On, CMP instruction will be executed and one of YO, Y1, and Y2 will be On. When X10 = Off, CMP
instruction will not be executed and YO, Y1, and Y2 remain their status before X10 = Off.

If the user need to obtain a comparison result with = <, and #, make a series parallel connection between YO ~

Y2.

X10
— | CMP K10 D10 YO

Y0

— — 1fK10>D10, YO =0n
Y1

— — 1fK10=D10, Y1=0n
Y2

— — 1fK10<D10, Y2=0n

To clear the comparison result, use RST or ZRST instruction.

X10 X10
— RST MO }_4/,7 ZRST MO M2

RST M1

RST M2
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API Mnemonic Operands Function
11 ||D ZCP Pl G G2 & (O | Zone Compare

Type| Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX[KNY|KnM|KnS| T |C|D|E | F |ZCP, ZCPP: 9 steps

S1 AL IR Y| Y IDZCP, DZCPP: 17 steps

S2 * * * * * * * * * * *

S * * * * * * * * * * *

D * * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC[EC3-8K [ SX [EH3[SV2

Operands:

Si: Lower bound of zone comparison  Sz: Upper bound of zone comparison S: Comparison value

D: Comparison result

Expl

N o o M NP

anations:

If S1, S2 and S are used in device F, only 16-bit instruction is applicable.

The content in S1 should be smaller than the content in Sz.

Operand D occupies 3 consecutive devices.

See the specifications of each model for their range of use.

S is compared with its S1, Sz and the result is stored in D.

When S1> Sz, the instruction performs comparison by using S: as the lower/upper bound.

The two comparison values are compared algebraically and the two values are signed binary values. When b15
=1 in 16-bit instruction or b31 = 1 in 32-bit instruction, the comparison will regard the value as negative binary

values.

Program Example:

1.
2.

Designate device MO0, and operand D automatically occupies MO, M1 and M2.
When X0 = On, ZCP instruction will be executed and one of MO, M1, and M2 will be On. When X0 = Off, ZCP

instruction will not be executed and MO, M1, and M2 remain their status before X0 = Off.

X0
— | ZCP K10 | K100 | c10 MO
MO
— — 1fc10<K10, M0O=0n
M1

— — 1fK10<C10<K100, M1 =0n

M2
— |— 1fC10>K100, M2=0n

To clear the comparison result, use RST or ZRST instruction.

X0 X0
} RST MO }—Mi ZRST MO M2

RST M1

RST M2
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API Mnemonic Operands Function
12 ||D MOV P O @ Move

Type| BitDevices Word Devices Program Steps
OP X|Y|[M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F MOV, MOVP: 5 steps

S R I T I YT Y I DMOV, DMOVP: 9 steps

D * * * * * * * *

PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Source of data  D: Destination of data

Explanations:

1.
2.
3.

If S and D are used in device F, only 16-bit instruction is applicable.

See the specifications of each model for their range of use.

When this instruction is executed, the content of S will be moved directly to D. When this instruction is not
executed, the content of D remains unchanged.

If the operation result refers to a 32-bit output, (i.e. application instruction MUL and so on), and the user needs

to move the present value in the 32-bit high-speed counter, DMOV instruction has to be adopted.

Program Example:

1.

a)

b)

6-24

MOV instruction has to be adopted in the moving of 16-bit data.

When X0 = Off, the content in D10 will remain unchanged. If X0 = On, the value K10 will be moved to D10 data
register.

When X1 = Off, the content in D10 will remain unchanged. If X1 = On, the present value TO will be moved to
D10 data register.

DMOV instruction has to be adopted in the moving of 32-bit data.

When X2 = Off, the content in (D31, D30) and (D41, D40) will remain unchanged. If X2 = On, the present value
of (D21, D20) will be sent to (D31, D30) data register. Meanwhile, the present value of C235 will be moved to
(D41, D40) data register.

X0
— | MOV K10 DO
X1
— | MOV TO D10
X2
— | DMOV | D20 D30
DMOV | C235 D40
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API Mnemonic Operands Function

13 sMov |P| (S (md (m2 (B oD | Shift Move

Type| Bit Devices Word Devices Program Steps
OoP XY |M|S|K|H|KnX|KnY|[KNnM|KnS| T |C |D | E | F |SMOV, SMOVP: 11 steps
S * * * * * * * * *
mz 1 F
my 1 F
D * * * * * * * *
n * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2

Operands:
S: Source of data  mau: Start digit to be moved of the source data m2: Number of digits (nibbles) to be moved of the

source data  D: Destination device  n: Start digit of the destination position for the moved digits

Explanations:

1. This instruction is able to re-allocate or combine data. When the instruction is executed, m: digits of contents
starting from digit ma1 (from high digit to low digit) of S will be sent to m2 digits starting from digit n (from high digit
to low digit) of D.

2. Rangeemi=1~4;,mz=1~myn=mz~4
See the specifications of each model for their range of use.

4. M1168 is designated by SMOV working mode. When M1168 = On, the program is in BIN mode. When M1168 =
Off, the program is in BCD mode.

Program Example 1:

1.  When M1168 = Off (in BCD mode) and X0 = On, the 4" (thousand) and 3™ (hundred) digit of the decimal value
in D10 start to move to the 3™ (hundred) and 2" (ten) digit of the decimal value in D20. 10% and 10° of D20
remain unchanged after this instruction is executed.

2.  When the BCD value exceeds the range of 0 ~ 9,999, PLC will determine an operation error and will not execute
the instruction. M1067, M1068 = On and D1067 records the error code OE18 (hex).

M1001

Qe

—{—— smov | D10 K4 K2 D20 K3

HEEEEEEEEREREN D10(BIN 16 bits)

Auto conversion
D10(BCD 4 digits)
Unchanged\A \ Unchanged l Shift move

100 | 100 | 100 | 10° D20(BCD 4 digits)
v v l Auto conversion

HEEEEENEEEEEEE D20(BIN 16 bits)

DVP-PLC Application Manual 6-25



6 Application Instructions API 00-49

Before the execution, assume D10 = K1234 and D20 = K5678. After the execution, D10 will remain unchanged and
D20 will become K5128.

Program Example 2:
When M1168 = On (in BIN mode) and SMOV instruction is in use, D10 and D20 will not be converted in BCD format
but be moved in BIN format (4 digits as a unit).

M1000

X0
—] —— smov | D10 K4 K2 D20 K3

Digit 4 Digit 3 Digit 2 Digit 1
HEEEEEEEEEEEEEEE D10(BIN 16 bits)

I
\ \ l Mving digits
I

LI PT TP I ]l D20(BIN 16 bits)
Digit 4 Digit 3 Digit 2 Digit 1
Unchanged Unchanged

Before the execution, assume D10 = H1234 and D20 = H5678. After the execution, D10 will remain unchanged and
D20 will become H5128.

Program Example 3:

1. This instruction can be used to combine the DIP switches connected to the input terminals with interrupted No.

2. Move the 2™ right digit of the DIP switch to the 2" right digit of D2, and the 1t left digit of the DIP switch to the
15t right digit of D1.

3.  Use SMOV instruction to move the 15 digit of D1 to the 3™ digit of D2 and combine the two DIP switches into
one.

T AT

X13~X10 X27~X20

PLC
M1001
I
M1000
— | BIN | k2x20| b2 (X20-X27)BCD

2 digits —» D2(BIN)

(X10~X13)BCD
1 digit—» D1(BIN)

BIN K1X10 D1

SMOV D1 K1 K1 D2 K3
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API Mnemonic Operands Function

14 ||D CML P GO @ Compliment

Type| Bit Devices Word Devices Program Steps
OP XY |M|S|K|HKnX[KnNYIKnMKnS| T|C |D | E | F |CML, CMLP: 5 steps
g e s el t T 1 IDCML, DCMLP: 9 steps
PULSE 16-bit 32-bit

ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K [ SX [EH3[SV2

Operands:

S: Source of data D: Destination device

Explanations:

1. If Sand D are used in device F, only 16-bit instruction is applicable.
2 See the specifications of each model for their range of use.

3. This instruction can be used for phase-reversed output.
4

Reverse the phase (0—1, 1—0) of all the contents in S and send the contents to D. Given that the content is a

constant K, K will be automatically converted into a BIN value.

Program Example 1:
1.  When X10 = On, b0 ~ b3 in D1 will be phase-reversed and send to YO ~ Y3.

X10
i—{ ——— cmL D1 K1YO

bis bs b2 bi bo
pDif1JofJi1JoTi1JolTi1JTolT1TolT1Toli1Tol1T0]
t Symbol bit (O=positive, 1=negative)
R R S R SR SN R SN N NN M IO
— e N —
No data Sending the phase-reversed data

Program Example 2:

The loop below can also adopt CML instruction (see right below).

X001

X002

X003
l C M1000
}—Hi CML | K1X0 | K1MO

X000 . Normally on contact
X001 :
X002 :
X003 C
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API Mnemonic Operands Function
15 BMOV [P | (G5 (O (nD) | Block Move
Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |BMOV, BMOVP: 7 steps
S * * * * * * *
D * * * * * *
n * * * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2
Operands:

S: Start of source devices D: Start of destination devices n: Number of data to be moved

Explanations:

1. Rangeofn:1~512

2. See the specifications of each model for their range of use.

3. The contents in n registers starting from the device designated by S will be moved to n registers starting from

the device designated by D. If n exceeds the actual number of available source devices, only the devices that

fall within the valid range will be used.

Program Example 1:

When X10 = On, the contents in registers DO ~ D3 will be moved to the 4 registers D20 ~ D23.

+_§fo
|_______

BMOV

DO

D20

K4

Program Example 2:

n=4

DO |—» | D20
D1 |[— | D21
D2 [~ > | D22
D3 |—> | D23

1. Assume the bit devices KnX, KnY, KnM and KnS are designated for moving, the number of digits of S and D has

to be the same, i.e. their n has to be the same.

2. ES/EX/EC do not support the use of KnX, KnY, KnM, KnS and E, F index register modification.

M1000
|
I

6-28

BMOV

K1MO

K1YO

K3

MO |[—> YO
M1 |—> Y1
M2 || Y2
M3 |—» Y3
M4 | —» Y4
M5 |—> Y5
M6 [~ Y6
M7 | —> Y7
M8 |[—» | Y10
M9 |— | Y11
M10 |~ | Y12
M1l |—/ | VY13

n=3
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Program Example 3:
To avoid coincidence of the device numbers to be moved designated by the two operands and cause confusion,
please be aware of the arrangement on the designated device numbers.

1. When S > D, the instruction is processed following the order ©®—@—®

X10 @

—— BMOV | D20 D19 K3 D20 @> D19
D21 ©; D20
D22 —=»| D21

2. In EH/EH2/SVIEH3/SV2, when S < D, the instruction is processed following the order ©®—@—0

X11 ®
—— BmMOV | D10 D11 K3 D10 6» D11
D11 ©= D12

D12 —»| D13

3. In ES/EX/EC/SX, when S < D, avoid the number difference of “1” and the instruction is processed following the
order ®—@—@. If the devices have the number difference of “1”, the contents in D11 ~ D13 will all be the

content in D10.

X11 o
—— BmoOV | D10 D11 K3 D10 > D11
D11 ©= D12
D12 » D13
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API Mnemonic Operands Function
16 ||[D| FMOV |P| (3 (@ D | FillMove
Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |FMOV, FMOVP: 7 steps
S LYY Y| " IDFMOV, DFMOVP: 13 steps
D * * * * * *
n *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

S: Source of data D: Destination of data n: Number of data to be moved

Explanations:

1.

2
3.
4

Program Example:

If Sis used in device F, only 16-bit instruction is applicable.
Range of n: 1~ 512 (16-bit, 32-bit instructions)

See the specifications of each model for their range of use.

The contents in n registers starting from the device designated by S will be moved to n registers starting from

the device designated by D. If n exceeds the actual number of available source devices, only the devices that

fall within the valid range will be used.

ES/EX/EC do not support the use of KnX, KnY, KnM, KnS and E, F index register modification.

When X10 = On, K10 will be moved to the 5 consecutive registers starting from D10.

6-30

X10
}—1 ——— FMOV | K10 D10 K5
K10 Kio — D10
— K10 — D11
— kKi0 —> D12 n=5
— K10 —> D13
L K10 —> D14
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API Mnemonic Operands Function

17 ||D| XCH P Exchange

Type| Bit Devices Word Devices Program Steps
OP XY |M|S|K|HKnXKnNYIKnMKnS| T | C |D | E | F|XCH, XCHP: 5 steps
Bi _ L PPt ” IDXCH, DXCHP: 9 steps
PULSE 16-bit 32-bit

ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K [ SX [EH3[SV2

Operands:
D:: Data to be exchanged 1  D2: Data to be exchanged 2

Explanations:

1. If D1 and D2 are used in device F, only 16-bit instruction is applicable.
2 See the specifications of each model for their range of use.

3. The contents in the devices designated by D1 and D2 will exchange.
4

Flag: M1303 (designated by XCH working mode).

Program Example 1:

When X0 = Off—=0n, the contents in D20 and D40 exchange with each other.
Before After

}—{X|O—| XCHPl D20 | D40 | execution execution

D20

||[||:> - [ 40 | D20

Program Example 2:
When X0 = Off — On, the contents in D100 and D200 exchange with each other.

Before After

}—{ |—|DXCHP| D100 | D200 | execution execution

D101 - - [ 40 |Dp101
D200 - |||]|:> |I| D200
D201 - - [ 20 | D201

Remarks:

1. ES/EX/EC do not support M1303.

2. Asal6-bitinstruction, when the devices designated by D1 and D2 are the same and M1303 = On, the upper and
lower 8 bits of the designated devices exchange with each other.

3. Asa 32-bit instruction, when the devices designated by D1 and D2 are the same and M1303 = On, the upper and

lower 16 bits in the individual designated device exchange with each other.

DVP-PLC Application Manual 6-31



6 Application Instructions API 00-49

4.

When X0 = On and M1303 = On, the 16-bit contents in D100 and those in D101 will exchange with each other.

X0

|_

DXCHP| D100

D100

Before After
execution execution
D100L |I| [ 8 ]p1ooL
D100H[ 20 ] I]I:> [ 40 | D100H
pLoiL[ 8 | D101L
D101H[ 40 | E> [ 20 | p101H

5. When X0 = ON and M1303 = ON, the high 8 bits and the low 8 bits in DO are exchanged, the high 8 bits and the

low 8 bits in D1 are exchanged., and the high 8 bits and the low 8 bits in D2 are exchanged.

6-32

X0
e
RST E
FOR K3
X0
— | XCH DOE DOE
INC E
NEXT

Before
execution

EO0=0, DOL

EO=1, D1L

D1H

D2FIIII

After

execution

[20] DoH
[09]poL

[40]D1H
[08]D1L

E0=2, D2L- [60]D2H

o)
DOH | 20 |
o)

03

D2L
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API Mnemonic Operands Function

18 ||D BCD P| (3 @ | Binary Coded Decimal

Type| Bit Devices Word Devices Program Steps
OP XY |M|S|K|HKnXKnYIKnMKnS| T|C |D | E | F |BCD, BCDP: 5 steps
g * : : : : : : DBCD, DBCDP: 9 steps
PULSE 16-bit 32-bit

ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K [ SX [EH3[SV2

Operands:

S: Source of data D: Conversion result

Explanations:

1. If Sand D are used in device F, only 16-bit instruction is applicable.

See the specifications of each model for their range of use.

Flags: M1067 (operation error); M1068 (operation error); D1067 (error code)

The content in S (BIN value) is converted into BCD value and stored in D.

o & o

As a 16-bit (32-bit) instruction, when the conversion result exceeds the range of 0 ~ 9,999 (0 ~ 99,999,999), and
M1067, M1068 = On, D1067 will record the error code OE18 (hex).

6. The four arithmetic operations and applications in PLC and the execution of INC and DEC instructions are
performed in BIN format. Therefore, if the user needs to see the decimal value display, simply use this

instruction to convert the BIN value into BCD value.

Program Example:
1.  When X0 = On, the binary value of D10 will be converted into BCD value, and the 1s digit of the conversion

result will be stored in K1YO (YO ~ Y3, the 4 bit devices).

X0
—— BcD D10 K1YO

2. When D10 = 001E (hex) = 0030 (decimal), the execution result will be: YO ~ Y3 = 0000(BIN).
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API Mnemonic Operands Function
19 ||D BIN P GO @ Binary

Type| BitDevices Word Devices Program Steps
OP X|Y|[M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |BIN, BINP: 5 steps

S Pl * " IDBIN, DBINP: 9 steps

D * * * * * * * *

PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Source of data D: Conversion result

Explanations:

o o A~ w NPk

If S and D are used in device F, only 16-bit instruction is applicable.

See the specifications of each model for their range of use.

Flags: M1067 (operation error); M1068 (operation error); D1067 (error code)
The content in S (BCD value) is converted into BIN value and stored in D.
Valid range of S : BCD (0 ~ 9,999), DBCD (0 ~ 99,999,999)

Provided the content in S is not a BCD value (in hex and any one of its digits does not fall in the range of 0 ~ 9),

an operation error will occur. M1067, M1068 = On and D1067 records the error code OE18 (hex).

7. Constant K and H will automatically be converted into BIN format. Thus, they do not need to adopt this

instruction.

Program Example:

When X0 = On, the BCD value of K1MO will be converted to BIN value and stored in D10.

X0
—

BIN

K1MO0 D10

Remarks:

Explanations on BCD and BIN instructions:

1. When PLC needs to read an external DIP switch in BCD format, BIN instruction has to be first adopted to

convert the read data into BIN value and store the data in PLC.

2. When PLC needs to display its stored data by a 7-segment display in BCD format, BCD instruction has to be

first adopted to convert the data into BCD value and send the data to the 7-segment display.

3. When X0 = On, the BCD value of K4X0 is converted into BIN value and sent it to D100. The BIN value of D100

will then be converted into BCD value and sent to K4Y20.

X0
L
I

BIN

K4X0 D100

BCD

D100 K4Y20

6-34
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| | | | L . .
EE EE E E 4-digit DIP switch in BCD format

TW T W BWI

4-digit BCD value

Using BIN instruction to store
the BIN value into D100

v

Using BCD instruction to convert the
content in D100 into a 4-digit BCD value.

[Y37 Y20

VIVY VIV VYY Yevy

E E Ll El 4-digit 7-segment display in BCD format
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API Mnemonic Operands Function

20 ||D| ADD P| G» (S (@ | Addition

Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D|E | F |ADD, ADDP: 7 steps
S1 Rl Tl Y "1 " | " IDADD, DADDP: 13 steps
SZ * * * * * * * * * * *
D * * * * * * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:
Si1: Summand  S2: Addend D: Sum

Explanations:

If S1, S2 and D are used in device F, only 16-bit instruction is applicable.
See the specifications of each model for their range of use.

Flags: M1020 (zero flag); M1021 (borrow flag); M1022 (carry flag)

This instruction adds Siand Szin BIN format and store the result in D.

The highest bit is symbolic bit 0 (+) and 1 (-), which is suitable for algebraic addition, e.g. 3 + (-9) = -6.

o g M w NPk

Flag changes in binary addition
In 16-bit BIN addition,
a) If the operation result = 0, zero flag M1020 = On.
-32,768, borrow flag M1021 = On.
32,767, carry flag M1022 = On.

b) If the operation result

c) If the operation result
In 32-bit BIN addition,

a) If the operation result = 0, zero flag M1020 = On.

b) If the operation result < -2,147,483,648, borrow flag M1021 = On.
c) Ifthe operation result > 2,147,483,647, carry flag M1022 = On.

Program Example 1:
In 16-bit BIN addition:
When X0 = On, the content in DO will plus the content in D10 and the sum will be stored in D20.

X0
———- ADD DO D10 D20

6-36 DVP-PLC Application Manual



6 Application Instructions API 00-49

Program Example 2:
In 32-bit BIN addition:
When X0 = On, the content in (D31, D30) will plus the content in (D41, D40) and the sum will be stored in (D51, D50).
D30, D40 and D50 are low 16-bit data; D31, D41 and D51 are high 16-bit data.
X10

f————/ DADD D30 D40 D50

(D31, D30) + (D41, D40) = (D51, D50)

Remarks:

Flags and the positive/negative sign of the values:
16-bit : Zero flag Zero flag Zero flag

“n o e
-2, -1, 0, -32,768 <«—— -1, 0,1 —> 32,767, 0, 1, 2

~x U W

The highest bit of The highest bit of

Borrow fla
g the data = 1 (negative) the data = 0 (positive)

Carry flag

32-bit : Zero flag Zero flag Zero flag

a Y >

-2, -1, 0, -2,147,483,648 <-—-1‘ 0.1 —>» 2,147,483,647, 0, 1, 2
AN, U w2

The highest bit of The highest bit of

Borrow fla
g the data = 1 (negative) the data = 0 (positive)

Carry flag
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API Mnemonic Operands Function
21 ||[D| SuB Pl G0 (82 (@ | Subtraction
Type| BitDevices Word Devices Program Steps
OP XY |[M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |SUB, SUBP: 7 steps
S1 Rl TRl Y Y Y I pSUB, DSUBP: 13 steps
SZ * * * * * * * * * * *
D * * * * * * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:
S1: Minuend So: Subtrahend D: Remainder

Explanations:

If S1, S2 and D are used in device F, only 16-bit instruction is applicable.
See the specifications of each model for their range of use.

Flags: M1020 (zero flag); M1021 (borrow flag); M1022 (carry flag)

This instruction subtracts S1 and Sz in BIN format and stores the result in D.

The highest bit is symbolic bit 0 (+) and 1 (-), which is suitable for algebraic subtraction.

o o M w NPk

Flag changes in binary subtraction
In 16-bit instruction:
a) |If the operation result = 0, zero flag M1020 = On.
b) If the operation result < -32,768, borrow flag M1021 = On.
c) If the operation result > 32,767, carry flag M1022 = On.
In 32-bit instruction:
a) If the operation result = 0, zero flag M1020 = On.
b) If the operation result < —-2,147,483,648, borrow flag M1021 = On.
c) If the operation result > 2,147,483,647, carry flag M1022 = On.
7.  For flag operations of SUB instruction and the positive/negative sign of the value, see the explanations in ADD

instruction on the previous page.

Program Example 1:
In 16-bit BIN subtraction:

When X0 = On, the content in DO will minus the content in D10 and the remainder will be stored in D20.

X0
——— suB DO D10 D20
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Program Example 2:

In 32-bit BIN subtraction:

When X10 = On, the content in (D31, D30) will minus the content in (D41, D40) and the remainder will be stored in
(D51, D50). D30, D40 and D50 are low 16-bit data; D31, D41 and D51 are high 16-bit data.

X10
j———o bpsuB D30 D40 D50

(D31, D30) — (D41, D40) = (D51, D50)
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API Mnemonic Operands Function
22 ||D MUL P| v (G2 (B | Muliplication
Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C | D |E | F |MUL, DMULP: 7 steps
S1 Rl TRl Y I pMUL, DMULP: 13 steps
SZ * * * * * * * * * * *
D * * * * * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

Si1: Multiplicand  Sz: Multiplicator ~ D: Product

Explanations:

o g > w N PE

6-40

If S1 and Sz are used in device F, only 16-bit instruction is applicable.

If D is used in device E, only 16-bit instruction is applicable.

In 16-bit instruction, D occupies 2 consecutive devices.

In 32-bit instruction, D occupies 4 consecutive devices.

See the specifications of each model for their range of use.

This instruction multiplies S1 by Sz in BIN format and stores the result in D. Be careful with the positive/negative
signs of S1, S2 and D when doing 16-bit and 32-bit operations.

In 16-bit BIN multiplication,

D) @+1 @

b15is a symbol bit b15is a symbol bit b31is a symbol bit (b15 of D+1)

Symbol bit = 0 refers to a positive value.
Symbol bit = 1 refers to a negative value.

16-bit value x 16-bit value = 32-bit value

When D serves as a bit device, it can designate K1 ~ K4 and construct a 16-bit result, occupying consecutive 2
groups of 16-bit data. ES/EX/EC only stores low 16-bit data.

If the product of a 16-bit multiplication must be a 16-bit value (16-bit value x 16-bit value = 16-bit value), users
have to use API 114 MUL16/MUL16P. Please refer to the explanation of API 114 MUL16/MUL16P for more

information.
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9.  32-bit BIN multiplication,

Go+1 Go Go+1 G2 @+3 @+2 @+1 @
b31..b16 b15..b00 b31..b16 b15..b00 b63. b48 b47. b32 b31. b16 b1l5. b0O
| | x| | = | |
b31is a symbol bit b31 is a symbol bit b63 is a symbol bit (b15 of D+3)

Symbol bit = 0 refers to a positive value.
Symbol bit = 1 refers to a negative value.

32-hit value x 32-bit value = 64-bit value
When D serves as a bit device, it can designate K1 ~ K8 and construct a 32-bit result, occupying consecutive 2
groups of 32-bit data.

10. If the product of a 32-bit multiplication must be a 32-bit value (32-bit value x 32-bit value = 32-bit value), users
have to use API 114 MUL32/MUL32P. Please refer to the explanation of API 114 MUL32/MUL32P for more

information.

Program Example:
The 16-bit DO is multiplied by the 16-bit D10 and brings forth a 32-bit product. The higher 16 bits are stored in D21
and the lower 16-bit are stored in D20. On/Off of the most left bit indicates the positive/negative status of the result

value.

I MUL DO D10 D20

MUL DO D10 K8MO
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API Mnemonic Operands Function
23 ||D DIV P| (v (2 (DD | Division
Type| BitDevices Word Devices Program Steps
OP X|Y|[M|S|K|H|KnX|KnY|KNnM|KnS| T |C |D | E | F |DIV, DIVP: 7 steps
S1 i Ml A O ol Al Mol Ml Ml el DDIV, DDIVP: 13 steps
SZ * * * * * * * * * *
D * * * * * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

Si: Dividend  Sz: Divisor  D: Quotient and remainder

Explanations:

o g > w N E

6-42

If S1 and Sz are used in device F, only 16-bit instruction is applicable.

If D is used in device E, only 16-bit instruction is applicable.

In 16-bit instruction, D occupies 2 consecutive devices.

In 32-bit instruction, D occupies 4 consecutive devices.

See the specifications of each model for their range of use.

This instruction divides Si1 and Sz in BIN format and stores the result in D. Be careful with the positive/negative
signs of S1, S2 and D when doing 16-bit and 32-bit operations.

This instruction will not be executed when the divisor is 0. M1067 and M1068 will be On and D1067 records the
error code OE19 (hex).

In 16-bit BIN division,

Quotient Remainder
Go D) @ @+
b15....ee.. b00  b15............. b00 b15..... b00 b15............. b00

| | /| = | |

When D serves as a bit device, it can designate K1 ~ K4 and construct a 16-bit result, occupying consecutive 2
groups of 16-bit data and bringing forth the quotient and remainder. ES/EX/EC is able to bring forth only
guotient without the remainder.

If users want to store the quotient of a 16-bit division (leave out the remainder), they have to use AP 1115
DIV16/DIV16P. Please refer to the explanation of APl 115 DIV16/DIV16P for more information.

In 32-bit BIN division,

Quotient Remainder

Go+1 Go+1 G @+1 @ @+3@)+2

—_—— —
b15...b00b15...000  b15...b00b15...b00  b15...b00 b15...b00 b15...b00 b15...b00

| /| =] || |

DVP-PLC Application Manual



6 Application Instructions API 00-49

When D serves as a bit device, it can designate K1 ~ K8 and construct a 32-bit result, occupying consecutive 2
groups of 32-bit data and bringing forth the quotient and remainder.
If users want to store the quotient of a 32-bit division (leave out the remainder), they have to use AP 1115

DIV32/DIV32P. Please refer to the explanation of APl 115 DIV32/DIV32P for more information.

Program Example:
When X0 = On, DO will be divided by D10 and the quotient will be stored in D20 and remainder in D21. On/Off of the
highest bit indicates the positive/negative status of the result value.

X0
} DIV DO D10 D20

DIV DO D10 K4Y0
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API Mnemonic Operands Function
24 ||D INC P (@D) Increment
Type| BitDevices Word Devices Program Steps
OoP XY |M|S|K|H[KNX|KnY|KNnMIKnS| T |C|D |E | F |INC, INCP: 3 steps
D * | x| x| x| x x % % IDINC, DINCP: 5 steps
PULSE 16-bit 32-bit
ES[EX]EC] EC3-8K | SX [EH3][SV2|ES[EX]EC]EC3-8K | sX [EH3[SV2|ES[EX]EC]| EC3-8K [ SX [EH3[SV2
Operands:

D: Destination device

Explanations:

1.
2.
3.

If D is used in device F, only 16-bit instruction is applicable.

See the specifications of each model for their range of use.

If the instruction is not a pulse execution one, the content in the designated device D will plus “1” in every scan

period whenever the instruction is executed.

This instruction adopts pulse execution instructions (INCP, DINCP).
In 16-bit operation, 32,767 pluses 1 and obtains -32,768. In 32-bit operation, 2,147,483,647 pluses 1 and

obtains -2,147,483,648.

The operation results will not affect M1020 ~ M1022.

Program Example:

When X0 = Off—=0n, the content in DO pluses 1 automatically.

6-44

X0
|—

INCP

DO
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API Mnemonic Operands Function
25 || D DEC P @ Decrement
Type| Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY[KNnM|KnS| T |C |D | E | F |DEC, DECP: 3 steps
D * | x| x| x| x x| x| *x DDEC, DDECP: 5 steps
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K [ SX [EH3][SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

D: Destination device

Explanations:

1.
2.
3.

Prog

If D is used in device F, only 16-bit instruction is applicable.

See the specifications of each model for their range of use.

If the instruction is not a pulse execution one, the content in the designated device D will minus “1” in every scan

period whenever the instruction is executed.

This instruction adopts pulse execution instructions (DECP, DDECP).
In 16-bit operation, -32,768 minuses 1 and obtains 32,767. In 32-bit operation, -2,147,483,648 minuses 1 and

obtains 2,147,483,647.

The operation results will not affect M1020 ~ M1022.

ram Example:

When X0 = Off—=0n, the content in DO minuses 1 automatically.

X0
———— DEcCP DO
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API Mnemonic Operands Function
26 |51 AND | P| (D GD (@ | Logical Word AND
Type| BitDevices Word Devices Program Steps
OoP X|Y|[M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |WAND, WANDP: 7 steps
S1 L YY1 Y IDAND, DANDP: 13 steps
82 * * * * * * * * * * *
D * * * * *
PULSE 16-bit 32-bit
ES[EX]EC] EC3-8K | SX [EH3][SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES[EX]EC]| EC3-8K [ SX [EH3[SV2
Operands:

Si1: Source data device 1~ Sz: Source data device 2 D: Operation result

Explanations:

1. If S1, Sz and D are used in device F, only 16-bit instruction is applicable.

2 See the specifications of each model for their range of use.

3.  This instruction conducts logical AND operation of S1 and S2 and stores the result in D.
4

Operation rule: The corresponding bit of the operation result in D will be “0” if any of the bits in S1 or Sz is “0”".

Program Example 1:
When X0 = On, the 16-bit DO and D2 will perform WAND, logical AND operation, and the result will be stored in D4.
X0

—1 WAND DO D2 D4

b1l5 b0
DO [1]1{1f1]1]a]2]1{o]ofofofs]a]1]1]
Before{ WAND

execution
G Dp2|ofofol1]ofo]1]olofo]1]1]o]1]0]0]
Aft e
er
execution (@ Dafofofo[1]o]o1]ofo]o]ofofo[1]o]0]

Program Example 2:
When X1 = On, the 32-bit (D11, D10) and (D21, D20) will perform DAND, logical AND operation, and the result will be

stored in (D41, D40).

X1
——— DAND | D10 D20 D40

b31 b15 bo
Beforer{ G p11 D10 f1f1{a{1]a]1]a]1]o]o]ofo]a]a]a]a] [a]a]a]a]a]a]aT2 o o o]0 2]2]1]1]
executio DAND
G2 D21 D20 [ofofof1]ofof1[ofo]o]1]1]o]1]0]0] [o]o]o]1]o]o]2]o]o]o]1]1]o]2]0]0]
ays S

After
execution (B D41 D40 [ofofof1]ofo[1]ofo[ofoofo]1]ofo] [o]o[o[1]o]o]1]o]o]o]o]0[0[1]0]0]
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API Mnemonic Operands Function
27 |b1 OR P| GD G (@ | Logical Word OR
Type| Bit Devices Word Devices Program Steps
OoP XY |M]|S|K|HIKNXKnNY|[KnMKnS| T |C|D|E|F |WOR, WORP: 7 steps
S UL YY1 Y | Y IDOR, DORP: 13 steps
SZ * * * * * * * * * * *
D * * * * *
PULSE 16-bit 32-hit
ES|EX]EC| EC3-8K | SX |EH3]SV2|ES|EX]EC] EC3-8K | SX |EH3[SV2|ES|EX|EC]| EC3-8K | SX |EH3][SV2
Operands:

Si: Source data device 1 S2: Source data device 2 D: Operation result

Explanations:

1. If S1, S2 and D are used in device F, only 16-bit instruction is applicable.

2 See the specifications of each model for their range of use.

3.  This instruction conducts logical OR operation of S: and Sz and stores the result in D.
4

Operation rule: The corresponding bit of the operation result in D will be “1” if any of the bits in S1 or Sz is “1”.

Program Example 1:
When X0 = On, the 16-bit DO and D2 will perform WOR, logical OR operation, and the result will be stored in DA4.

X0
———— woR DO D2 D4

b15 b0
Go 0o [of1fo]1fo]1]of1]of1]of1]o]1]o]1]
Before{ WOR

execution
G b2 |ofo]o]ofa]1]1|1]{1]of1{o]o]1]0]1]
s
After
execution @ D4 [o[1]of1[1]1]1]1[1]1]1]1]o[1]o]1]

Program Example 2:
When X1 = On, the 32-bit (D11, D10) and (D21, D20) will perform DOR, logical OR operation, and the result will be

stored in (D41, D40).

X1
——— DOR D10 D20 D40

b31 b15 bo
Go b1t p1o |o]1fo]1fo]1]o]1]o]1|o]2]o]1]o]1] [o]z]o|2]o]1]o]2]o]1]0]2]0]1]0]1]
Befor_e{ DOR
execution
G2 D21 D20 |o]ofo]ofa]1f1]1]1]ol1]o]of1]of1] [ofo]ofof1]1|1]1]1]of1]0f0]1]0]1]
ags ags

After
execution (@ D41 D40 [0]1]ofa]1]afafafs{af1]1]o]1]ofa] [ofsfofsfrfr]a]afafsf1fs]of1]0]1]
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API Mnemonic Operands Function
28 % XOR P Gy G Logical Exclusive OR
Type| Bit Devices Word Devices Program Steps
OoP XY | M|S|K|HIKNX|KnNYIKnMKnS| T |C |D | E | F |WXOR, WXORP: 7 steps
S1 LR Y | Y IDXOR, DXORP: 13 steps
SZ * * * * * * * * * * *
D * * * * *
PULSE 16-bit 32-hit
ES|EX]EC|EC3-8K | SX [EH3]SV2|ES|EX|EC]| EC3-8K | SX |EH3|SV2|ES|[EX|EC] EC3-8K | SX |EH3][SV2
Operands:

Si1: Source data device 1~ Sz: Source data device 2 D: Operation result

Explanations:

1. If S1, S2 and D are used in device F, only 16-bit instruction is applicable.

2 See the specifications of each model for their range of use.

3. This instruction conducts logical XOR operation of S1: and Sz and stores the result in D.

4 Operation rule: If the bits in S1 and Sz are the same, the corresponding bit of the operation result in D will be “0”;

if the bits in S1 and Sz are different, the corresponding bit of the operation result in D will be “1”.

Program Example 1:
When X0 = On, the 16-bit DO and D2 will perform WXOR, logical XOR operation, and the result will be stored in D4.

X0
1 wxoRr| Do D2 D4

b15 b0
Go 0o [o]1fo]1fof1]of1]of1]o]1]of1]o]1]
Befor_e{ WOR
execution
G p2|oo]ofo]1]1]a]1]1]o]1]0]o]1]0]1]
After D

execution (@ D4 [oft]o[1]1]o[1]of1]1]1]1]olofo]o]

Program Example 2:
When X1 = On, the 32-bit (D11, D10) and (D21, D20) will perform DXOR, logical XOR operation, and the result will be

stored in (D41, D40).

X1
I bxor | D10 D20 D40

b31 b15 bo
{ Go b1t p1o [a]1]a]afa]a]1]aoJoofo]aaTa ] [afz]afa]s[a|2]1]o]ofofo]af2]1]1]

Before

execution DXOR

G p21 D20 [o]ofo]1]o]o]1]o]ofol1]1]o]1]o]o] [o]ofof1[ofof1]o]o]o]1]1]0]1]0]0]
I S

exeAgtLigon@D41 pao [1]1]aJo1]a]o o ofa]a aJo aa] [1]2]a]o]2 2 o2 o o2 2] 1]o]1]1]
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API Mnemonic Operands Function
29 ||D NEG P @ 2’s Complement (Negative)
Type| Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY[KNnM|KnS| T |C | D | E | F |NEG, NEGP: 3 steps
D * | x| x| x| x x| x| x I DNEG, DNEGP: 5 steps
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K [ SX [EH3][SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

D: Device to store 2’s complement

Explanations:
1.

2
3.
4

If D is used in device F, only 16-bit instruction is applicable.

See the specifications of each model for their range of use.

This instruction converts a negative BIN value into an absolute value.

This instruction adopts pulse execution instructions (NEGP, DNEGP).

Program Example 1:

When X0 = Off—0n, the phase of every bit of the content in D10 will be reversed (0—1, 1—-0) and pluses 1. The

result will then be stored in D10.

X0
F—— NEGP

D10

Program Example 2:

Obtaining the absolute value of a negative value:
a) When the 15 bit of DO is “1”, MO = On. (DO is a negative value).

b) When MO = Off—=0n, NEG instruction will obtain 2's complement of DO and further its absolute value.

M1000

BON

DO

MO

K15

Nomal ON contact

MO
F————— NEGP

DO

Program Example 3:

Obtaining the absolute value by the remainder of the subtraction. When X0 = On,

a)
b)
<)
d)

If DO > D2, MO = On.
If DO = D2, M1 = On.
If DO < D2, M2 = On.

D4 is then able to remain positive.
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X0
—] | CMP DO D2 MO
MO
—] SUB DO D2 D4
M1
—
M2
— —— sus D2 DO D4
Remarks:

Negative value and its absolute value
a) The sign of a value is indicated by the highest (most left) bit in the register. O indicates that the value is a positive
one and 1 indicates that the value is a negative one.
b) NEG instruction is able to convert a negative value into its absolute value.

(D0=2)
[oJo]ofolofolofo[o]ofo]ofo]of1]0]

(D0O=1)
[oJofo]ofoolofo]ofo]ofo]o]ofo]1]

(D0=0)
[oJoJofolofo]ofolo]ofo]ofo]ofo]o]

(D0=-1) (DO)+1=1
[tlafa]afafafafa]afala]afa]a]a]a|—>[ofo]ofo]o[ofo]ofo]ofofo]ofo]o]1]

(D0=-2) (D0)+1=2
[afafafafafafafafa]afa]afa]af1]o|—>]ofo[o]ofo]ofo]ofo]ofofoofo]1]0]

(D0=-3) (D0)+1=3
[aa]afa]afafafafa]afa]afa]2]o]1|—>]ofo[o]o[o]ofo]ofo]olofo]ofo]1]1]

(DO=-4) (Eo)+ 1=4
[aa]afa]afa]afafa]af2]a[2]2]o]o|—>]ofo[o]o[o]ofo]ofo]olofo]o[1]0]0]

(D0=-5) (D0)+1=5
[afafafafafa]a]afa]a]a]a[a]of2[2]—>[o[o[o]o]o[o]o[o[o]olofofo]1]o]1]

(D0=-32,765) ' (D0)+1=32,765
[1]ofo]ofoofofolofolo[ofolofa]1|—>[ofz]afa]a]afa]a]a]a[a]a]a]2]0]1]

(D0=-32,766) (D0)+1=32,766
[1]o]ofoJofoJoofo]ofo]ofolof1]o|—[ofa[aa]a]afa e e a]a 2 a]2]1]0]

(D0=-32,767) (D0)+1=32,767
[1]ofo]ofo]ofofolofolo[ofolofol1|—>[ofz]afa]a]afa]afa]afafa]afa]a]1]

(D0=-32,768) (D0)+1=-32,768
[1]ofo]ofolofofolofolo[ofo]ofolo|—>[1][o]ofofo]ofo]ofofo]o[olofo]o]0]

Max. absolute value is 32,767
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6 Application Instructions API 00-49

API Mnemonic Operands Function
30 [|D ROR P @ Rotation Right
Type| Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY[IKnM|KnS| T|C |D | E ROR, RORP: 5 steps
D . B I N ol Tl I DROR, DRORP: 9 steps
n
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K [ SX [EH3[SV2
Operands:

D: Device to be rotated

Explanations:

N o g M w DR

Prog

n: Number of bits to be rotated in 1 rotation

If D is used in device F, only 16-bit instruction is applicable.
If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8 (32-bit) are valid.
Range of n: K1 ~ K16 (16-bit); K1 ~ K32 (32-bit)
See the specifications of each model for their range of use.
Flag: M1022 (carry flag)

This instruction rotates the device content designated by D to the right for n bits.

This instruction adopts pulse execution instructions (RORP, DRORP).

ram Example:

When X0 = Off—»On, the 16 bits (4 bits as a group) in D10 will rotate to the right, as shown in the figure below. The bit

marked with 3% will be sent to carry flag M1022.

X0
}—{ |——— RorP

Rotate to the right

hi gher bit

D10 K4

—

lower bit

D10 |of1[1]1]1]ol1]1]ol1]o]o]of1]0]1F—

%

16bits |
After one r_otation
hi gher bit to the right lower bit |
D10 [o]1]of 1]ol1]2]2]2]o]2]1]o]1]0]0] e 0]
*
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6 Application Instructions API 00-49

API

Mnemonic

Operands

Function

31

D ROL P

@ @

Rotation Left

Type| Bit Devices

Word Devices

Program Steps

OP XY |[M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |ROL, ROLP: 5 steps
D - T ¥ IDROL, DROLP: 9 steps
n
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

D: Device to be rotated

Explanations:

N o o M 0w DN PR

n: Number of bits to be rotated in 1 rotation

If D is used in device F, only 16-bit instruction is applicable.
If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8 (32-bit) are valid.
Range of n: K1 ~ K16 (16-bit); K1 ~ K32 (32-bit)
See the specifications of each model for their range of use.
Flag: M1022 (carry flag)

This instruction rotates the device content designated by D to the left for n bits.

This instruction adopts pulse execution instructions (ROLP, DROLP).

Program Example:
When X0 = Off»0n, the 16 bits (4 bits as a group) in D10 will rotate to the left, as shown in the figure below. The bit

marked with 3% will be sent to carry flag M1022.

6-52

X0
——— ROLP

M1022 [ Je—

Carry
flag

M1022 [}~

Carry
flag

o | After one rotation
higher bit to the left lower bit

D10 K4

higher bit

Rotate to the left
4—

lower bit

—{1[1]1[1]2]2]1]1]ofo]o]ofo]o]o]0] D10

>§

16 bits
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6 Application Instructions API 00-49

API Mnemonic Operands Function
32 ||D RCR P @ Rotation Right with Carry
Type| Bit Devices Word Devices Program Steps
OP XY |M|S|K|HKnXIKnNYIKnMKnS| T |C |D | E | F |RCR, RCRP: 5 steps
D L *I* I * | * IDRCR, DRCRP: 9 steps
n * | *
PULSE 16-bit 32-bit

ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K [ SX [EH3[SV2

Operands:

D: Device to be rotated n: Number of bits to be rotated in 1 rotation

Explanations:

If D is used in device F, only 16-bit instruction is applicable.

If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8 (32-bit) are valid.

Range of n: K1 ~ K16 (16-bit); K1 ~ K32 (32-bit)

See the specifications of each model for their range of use.

Flag: M1022 (carry flag)

This instruction rotates the device content designated by D together with carry flag M1022 to the right for n bits.

N o g M w DR

This instruction adopts pulse execution instructions (RCRP, DRCRP).

Program Example:
When X0 = Off—»On, the 16 bits (4 bits as a group) in D10 together with carry flag M1022 (total 17 bits) will rotate to
the right, as shown in the figure below. The bit marked with 3% will be sent to carry flag M1022.

X0
| RCRP | D10 K4
Rotate to the right
—_
higher bit lower bit
D10 [o]JoJoJof1]1]1]1]o]o]olo]o]1]1]0 M1022
T i Carry
16 bits e o eeeeeee flag
After one rotation
higher bit to the right lower bit!
D10 [1[1]o[1]oJofoJo a]a[2]a]o o]ofo] '~* o ] m1022
®  Carry
flag
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6 Application Instructions API 00-49

API Mnemonic Operands Function
33 ||D RCL P @ Rotation Left with Carry
Type| Bit Devices Word Devices Program Steps
OP X|Y|[M|S|K|H|KnX|KnY|KnM|IKnS| T|C |D|E RCL, RCLP: 5 steps
D - B (N I ol Il (el DRCL, DRCLP: 9 steps
n
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

D: Device to be rotated

Explanations:

N o o M 0w DN PR

If D is used in device F, only 16-bit instruction is applicable.

n: Number of bits to be rotated in 1 rotation

If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8 (32-bit) are valid.

Range of n: K1 ~ K16 (16-bit); K1 ~ K32 (32-bit)
See the specifications of each model for their range of use.
Flag: M1022 (carry flag)

This instruction rotates the device content designated by D together with carry flag M1022 to the left for n bits.

This instruction adopts pulse execution instructions (RCLP, DRCLP).

Program Example:
When X0 = Off—»0On, the 16 bits (4 bits as a group) in D10 together with carry flag M1022 (total 17 bits) will rotate to

the left, as shown in the figure below. The bit marked with % will be sent to carry flag M1022.

6-54

X0
——— RrRcLP | D10 K4

Rotate to the left
4—

higher bit lower bit
M1022 [1]2]1]1]1]2]2T2]o]o]oJoJo]olo]o] D10
Carry ® T
flag  ———— ! 16 bits

@ After one rotation

- . to the left

higher bit lower bit
mtozz [ 1 J«---* [1]1]1]1]oTofoofofofoJofo 1 1]1] D10
Carry =
flag
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6 Application Instructions API 00-49

API Mnemonic Operands Function
34 SFTR P IS (@ (v (n2) | Bit Shift Right
Type| Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|[KNnM|KnS| T |C |D | E | F |SFTR, SFTRP: 9 steps
S * * * *
D * * *
N1 1 F
n2 * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

S: Start No. of the shifted device D: Start No. of the device to be shifted ni: Length of data to be shifted

n2: N

umber of bits to be shifted in 1 shift

Explanations:

o a > wnhE

Prog
1.
2.

Range of n1: 1~ 1,024

Range of n2: 1 ~ ny

INES/EX/EC ,1<n2<n1<512

ES/EX/EC series MPU does not support E, F index register modification.

See the specifications of each model for their range of use.

This instruction shifts the bit device of n1 bits (desired length for shifted register) starting from D to the right for nz
bits. S is shifted into D for n2 bits to supplement empty bits.

This instruction adopts pulse execution instructions (SFTRP).

ram Example:
When X0 = Off-0On, MO ~M15 will form 16 bits and shifts to the right (4 bits as a group).
The figure below illustrates the right shift of the bits in one scan.

OM3~MO — carry

®M7~M4 — M3~MO

& M11~M8 — M7~M4

o M15~M12 - M11~ M8

O X3~ X0 — M15~M12 completed

X0
—— sFTR X0 MO K16 K4

U

4 bits as a group shifting to the right
[ xa I x2 ] x1 ] xo]
[m15] m14] m13] m12] M11] m10] Mo [ ms | m7 [ me [ m5 [ ma [ m3 [ m2 [ m1 [ mo | carry
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6 Application Instructions API 00-49

API Mnemonic Operands Function
35 SFTL PICS (@ (v (m2) | Bit Shift Left
Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |SFTL, SFTLP: 9 steps
S * * * *
D * * *
nl * *
nz **
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2
Operands:

S: Start No. of the shifted device D: Start No. of the device to be shifted ni: Length of data to be shifted
nz: Number of bits to be shifted in 1 shift

Explanations:

o g~ w N PE

Range of n1: 1~ 1,024

Range of n2: 1 ~ ny

INES/EX/EC ,1<n2<n:1<512

ES/EX/EC series MPU does not support E, F index register modification.

See the specifications of each model for their range of use.

This instruction shifts the bit device of n1 bits (desired length for shifted register) starting from D to the left for n2
bits. S is shifted into D for n2 bits to supplement empty bits.

This instruction adopts pulse execution instructions (SFTLP).

Program Example:

1.
2.

6-56

When X0 = Off-0On, MO ~M15 will form 16 bits and shifts to the left (4 bits as a group).
The figure below illustrates the left shift of the bits in one scan.

O M15~M12 — carry

®e M11~M8 — M15~M12

© M7 ~ M4 — M1l ~ M8

® M3 ~ MO —- M7 ~M4

6O X3~ X0 — M3 ~MO completed

X0
t—— sFTR X0 MO K16 K4

U

4 bits as a group shifting to the left
«— [ x3 T x2] x1 ] xo]
carry [ M15] m14| m13| m12| m11 | miof Mo | M8 | M7 [ M6 | m5 | Ma | m3 | m2 | m1 | mo |
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6 Application Instructions API 00-49

API Mnemonic Operands Function
36 WSFR P| & (@ (@ (m2) | Word Shift Left
Type| Bit Devices Word Devices Program Steps
oP XY |M|S|K|H]|KnX|KnY|KNnM|KnS| T |C |D | E | F |WSFR, WSFRP: 9 steps
S * * * * * * *
D * * * * * *
N1 1 F
n2 * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2
Operands:

S: Start No. of the shifted device D: Start No. of the device to be shifted ni: Length of data to be shifted

nz2: Number of words to be shifted in 1 shift

Explanations:

1.

o g kM w N

The type of devices designated by S and D has to be the same, e.g. KnX, KnY, KnM, and KxS as a category and
T, C, and D as another category.

Provided the devices designated by S and D belong to Kn type, the number of digits of Kn has to be the same.
Range of ni: 1~ 512

Range of n2: 1 ~ ny

See the specifications of each model for their range of use.

This instruction shifts the stack data of n1 words starting from D to the right for n2words. S is shifted into D for n2
words to supplement empty words.

This instruction adopts pulse execution instructions (WSFRP)

Program Example 1:

1.
2.

DVP-

When X0 = Off-»On, the 16 register stack data composed of D20 ~ D35 will shift to the right for 4 registers.
The figure below illustrates the right shift of the words in one scan.

O D23 ~ D20 — carry

® D27 ~ D24 — D23 ~ D20

© D31 ~ D28 — D27 ~D24

O D35~ D32 — D31 ~D28

© D13 ~D10 — D35~D32 completed

I— WSFRP| D10 D20 K16 K4

Right-shifting for 4 registers

|D13 |D12|D11 [D10 ]
o + 1 1 I —

|D35 | D34 [ D33 [ D32 [ D31 | D30 [D29 [D28 [ D27 [D26 | D25 | D24[D23 [D22 | D21[D20 | carry
L/

- A - A
O] ® @ )
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6 Application Instructions API 00-49

Program Example 2:
1. When X0 = Off»On, the bit register stack data composed of Y10 ~ Y27 will shift to the right for 2 digits.
2. The figure below illustrates the right shift of the words in one scan.

O Y17 ~Y10 — carry

® Y27 ~Y20 — Y17 ~Y10

© X27 ~ X20 — Y27 ~Y20 completed

When using Kn type device, please designate the same number of digits.
——

‘—|XIO—|WSFRP|K1X20|K1Y10| Ka | ka2 |

Right-shifting for 2 digits
—

<|x27 [ X26 | x25 [ x24 [Xx23 [ X22 | Xx21 [ X20 |

H 4 1 v |
| Y27 [v26 | Y25 [v24 | y23[ Y22 | y21]Y20 [Yv17 [v16 | Y15] Y14[Y13 Y12 [ Y11][Y10 | carry
v/v

“ A N
@ @
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6 Application Instructions API 00-49

API Mnemonic Operands Function
37 WSFL Pl D (@ (o (n2) | Word Shift Left
Type| Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|[KNnM|KnS| T |C |D | E | F |WSFL, WSFLP: 9 steps
S * * * * * * *
D * * * * * *
nl * *
n2 1 *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2
Operands:

S: Start No. of the shifted device D: Start No. of the device to be shifted ni: Length of data to be shifted

nz2: Number of words to be shifted in 1 shift

Explanations:

1.

o gk~ w N

The type of devices designated by S and D has to be the same, e.g. KnX, KnY, KaM, and KxS as a category and
T, C, and D as another category.

Provided the devices designated by S and D belong to Kn type, the number of digits of Kn has to be the same.
Range of n1: 1~ 512

Range of n2: 1 ~ ny

See the specifications of each model for their range of use.

This instruction shifts the stack data of n1 words starting from D to the left for nzwords. S is shifted into D for n2
words to supplement empty words.

This instruction adopts pulse execution instructions (WSFLP)

Program Example:

1.
2.

DVP-

When X0 = Off -On, the 16 register stack data composed of D20 ~ D35 will shift to the left for 4 registers.
The figure below illustrates the left shift of the words in one scan.

O D35~ D32 — carry

® D31 ~ D28 — D35~ D32

© D27 ~ D24 — D31~ D28

O D23 ~D20 — D27 ~D24

© D13 ~D10 — D23 ~D20 completed

X0
F— wsFLP| D10 D20 K16 K4
Left-shifiting for 4 registers <——— (D13 [ D12 [ D11 [ D10 |
Carry [ D35 [ D34 [ D33 [ D32 [ D31 [ D30 [D29 [D28 [ D27 [D26 | D25 | D24 [D23 [ D22 | D21] D20 D
kK
® @ ® @
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API Mnemonic Operands Function
38 SFWR P GO o o Shift Register Write
Type| BitDevices Word Devices Program Steps
OP XY |M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E|F |SFWR, SFWRP: 7 steps
S * * * * * * * * * * *
D * * * * * *
n * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2
Operands:

S: Device of stack data written in ~ D: Start No. of stack data  n: Length of stack data

Explanations:

1.

2
3.
4

Range of n: 2 ~ 512

See the specifications of each model for their range of use.

Flag: M1022 (carry flag)

The stack data of n words starting from D are defined as “first-in, first-out” stack data and designate the first
device as the pointer. When the instruction is executed, the content in the pointer pluses 1, and the content in
the device designated by S will be written into the designated location in the “first-in, first-out” stack data
designated by the pointer. When the content in the pointer exceeds n - 1, this instruction will not process any
new value written in and the carry flag M1022 = On.

This instruction adopts pulse execution instructions (SFWRP)

Program Example:

1. Pointer DO is reset as 0. When X0 = Off-»On, the content in D20 will be sent to D1 and the content in pointer DO
becomes 1. After the content in D20 is changed, make X0 = Off ~On again, and the content in D2 will be sent to
D2 and the content in DO becomes 2.
2. The figure below illustrates the shift and writing in 1~2 execution of the instruction.
© The content in D20 is sent to D1.
® The content in pointer DO becomes 1.
X10
|— RST DO Reset the content of DO as 0 in advance
X0
F—{sFwRrP| D20 DO K10
n = 10 points
D20 [ po[p8[p7 [ D6 [ D5 D4 [ D3 [ D2 D1] DO |
4 b pointer
DO= 3 2 1
Remarks:
This instruction can be used together with APl 39 SFRD for the reading/writing of “first-in, first-out” stack data.
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API Mnemonic Operands Function
39 SFRD |P GO o o Shift Register Read
Type| Bit Devices Word Devices Program Steps
OoP XY |M|S|K|H|KnX|KnY|KNnM|KnS| T |C | D | E | F |SFRD, SFRDP: 7 steps
S * * * * * *
D * * * * * * * *
n * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2
Operands:

S: Start No. of stack data  D: Device of stack data read out  n: Length of stack data

Explanations:

1.

2
3.
4

Range of n: 2 ~ 512

See the specifications of each model for their range of use.

Flag: M1020 (zero flag)

The stack data of n words starting from S are defined as “first-in, first-out” stack data. After the contentin S
minuses 1, the content in the device designated by (S + 1) will be written into the location designated by D, and
(S + n-1) ~ (S + 2) will all right shift for one register while the content in (S + n-1) remains the same. When the
content in S equals 0, this instruction will not process any new value read out and the zero flag M1020 = On.

This instruction adopts pulse execution instructions (SFRDP)

Program Example:

1. When X0 = Off->On, the content in D1 will be sent to D21 and D9~D2 will shift to the right for 1 register (content
in D9 remains unchanged) and the content in DO minus 1.
2.  The figure below illustrates the shift and reading in 1~3 execution of the instruction.
O The contentin D1 is sent to D21.
® D9 ~ D2 shift to the right for 1 register.
© The content in DO minuses 1.
X0
F——sFrRpP| DO D21 | K10
n = 10 points
|po [ p8 [ p7 [ D6 [ D5 [ D4 [ D3 [ D2 [ D1 DO | lD%l‘
pointer
data read
Remarks:

This instruction can be used together with APl 38 SFWR for the reading/writing of “first-in, first-out” stack data.

DVP-PLC Application Manual 6-61



6 Application Instructions API 00-49

API Mnemonic Operands Function
40 ZRST |P Zero Reset
Type| BitDevices Word Devices Program Steps
OP X|Y|[M|S|K|H|KnX|KnY|KnM|KnS| T |C | D | E | F |ZRST, ZRSTP: 5 steps
Dl * * * * * *
D2 * * * * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2

Operands:

D.: Start device of the range to be reset  D2: End device of the range to be reset

Explanations:

No. of operand D1 < No. of operand D-.

D: and D2z have to designate devices of the same type.

ES/EX/EC series MPU does not support E, F index register modification.

See the specifications of each model for their range of use.

When the instruction is executed, area from D1 to D2 will be cleared.

In ES/EX/EC , 16-bit counter and 32-bit counter cannot use ZRST instruction together.
In SA/EH, 16-bit counter and 32-bit counter can use ZRST instruction together.

© N o g bk~ w DR

When D1 > Dz, only operands designated by D2 will be reset.

Program Example:

1. When X0 = On, auxiliary relays M300 ~ M399 will be reset to Off.
2. When X1 =0n, 16 counters CO ~ C127 will all be reset (writing in 0; contact and coil being reset to Off).
3. When X10 = On, timers TO ~ T127 will all be reset (writing in 0; contact and coil being reset to Off).
4. When X2 = On, steps SO ~ S127 will be reset to Off.
5. When X3 = On, data registers DO ~ D100 will be reset to 0.
6. When X4 = On, 32-bit counters C235 ~ C254 will all be reset. (writing in 0; contact and coil being reset to Off)
X0
— ———— ZRST | M300 | M399
X1
— ——— ZRST Co C127
X10
— ——— ZRST T0 T127
X2
— ——— ZRST S0 S127
X3
— ——— ZRST DO D100
X4
— ——— ZRST | C235 | C254
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Remarks:

1.
2.

X0

— |

RST MO
RST TO
RST YO
FMOV KO D10 K5

Devices, e.g. bit devices Y, M, S and word devices T, C, D, can use RST instruction.

API 16 FMOV instruction is also to send KO to word devices T, C, D or bit registers KnY, KnM, KnS for reset.

DVP-PLC Application Manual
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API Mnemonic Operands Function
41 DECO |P O @ Decode
Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |DECO, DECOP: 7 steps
S * * * * * * * * * * *
D * * * * * * * *
n * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2
Operands:

S: Source device to be decoded  D: Device for storing the decoded result n: Length of decoded bits

Explanations:

o o M W DN PR

Range of n when D is a bit device: 1 ~ 8

Range of n when D is a word device: 1 ~ 4

ES/EX/EC series MPU does not support E, F index register modification.
See the specifications of each model for their range of use.

The lower “n” bits of S are decoded and the results of “2™ bits are stored in D.

This instruction adopts pulse execution instructions (DECOP)

Program Example 1:

1.
2.

6-64

When D is used as a bit device, n = 1 ~ 8. Errors will occur ifn=0o0r n > 8.

When n = 8, the maximum points to decode is 28 = 256 points. (Please be aware of the storage range of the
devices after the decoding and do not use the devices repeatedly.)

When X10 = Off—0On, this instruction will decode the content in X0 ~ X2 to M100 ~ M107.

When the source of data is 1 + 2 = 3, set M103, the 3" bit starting from M100, as 1.

After the execution of this instruction is completed and X10 turns to Off, the content that has been decoded and

output keeps acting.

X10
————DECOP| D10 D20 K3

X2 X1 XO

P

o ToToTol o o o]
M107 M106 M105 M104 M103 M102 M101 M100
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Program Example 2:

1.
2.
3.
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When D is used as a word device, n =1 ~ 4. Errors will occurifn=0o0rn >4,

When n = 4, the maximum points to decode is 24 = 16 points.

When X10 = Off—»On, this instruction will decode b2 ~ b0 in D10 to b7 ~ b0 in D20. b15 ~ b8 that have not been
used in D20 will all become 0.

The lower 3 bits of D10 are decoded and stored in the lower 8 bits of D20. The higher 8 bits of D20 are all 0.

After the execution of this instruction is completed and X10 turns to Off, the content that has been decoded and
output keeps acting.

X10
———DECoP| D10 D20 K3

b15 D10 b0

[o]1fof1fofaJofafoJ1ifof1]ofola]1]

Albe / f’/@%

76 5 4@ 210
[ofoJofofolofoJolofJo]ofof1fofo]o]

b15 D20 b0
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API Mnemonic Operands Function
42 ENCO |P O @ Encode
Type| BitDevices Word Devices Program Steps
OoP XY |M|S|K|H|KnX|[KnY|KNnM[KnS| T | C E ENCO, ENCOP: 7 steps
S * * * * * * * * *
D * |k | x| x| %
n * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2
Operands:

S: Source device to be encoded D: Device for storing the encoded result  n: Length of encoded bits

Explanations:

1.
2
3
4
5.
6
7
8

Range of n when S is a bit device: 1 ~ 8

Range of n when S is a word device: 1 ~ 4

ES/EX/EC series MPU does not support E, F index register modification.

See the specifications of each model for their range of use.

The lower “2" bits of S are encoded and the result is stored in D.

If several bits of S are 1, the first bit that is 1 will be processed orderly from high bit to low bit.
If no bits of Sis 1, M1067, M1068 = On and D1067 records the error code OE1A (hex).

This instruction adopts pulse execution instructions (ENCOP)

Program Example 1:

1. When Sis used as a bit device, n =1 ~ 8. Errors will occurifn=0o0rn > 8.
2. When n = 8, the maximum points to encode is 28 = 256 points.
3. When X10 = Off—On, this instruction will encode the 23 bits data (M0 ~ M7) and store the result in the lower 3
bits (b2 ~ b0) of DO. b15 ~ b3 that have not been used in DO will all become 0.
4.  After the execution of this instruction is completed and X10 turns to Off, the content in D remains unchanged.
X0
— —Encor| Mo DO K3
M7 M6 M5 M4 M3 M2 M1 MO
o [oJofJof[a1foJ]ofo]
6 5 4 3 2 1 0
allbe 0
— —v4 2 1
[o]ofloJolololololofolololofol1]1]
b15 DO b0
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Program Example 2:

1.
2.
3.
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When S is used as a word device, n =1 ~ 4. Errors will occurifn=0o0rn > 4,

When n = 4, the maximum points to decode is 24 = 16 points.

When X10 = Off—0n, this instruction will encode 23 bits (b0 ~ b7) in D10 and stores the result in the lower 3 bits
(b2 ~ b0) of D20. b15 ~ b3 that have not been used in D20 will all become 0. b8 ~ b15 of D10 are invalid data.

After the execution of this instruction is completed and X10 turns to Off, the content in D remains unchanged.

F—— ENcopP| D10 D20 K3

Invalid data
—
- o~

lolafofalofafofa]olofolo]1 | I I |
b15 D10 6 5 4 1 l

7
allbe 0

—_—

|0I0I0I0I0l0I0I0I0I0I0I0I0I0I1I1|
b15 D20
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API Mnemonic Operands Function
43 ||D SUM P EDNED) Sum of Active Bits
Type| BitDevices Word Devices Program Steps
OP XY |M]|S|K|H|KnX|[KnY[KnMKnS| T |C |D | E | F |SUM, SUMP: 5 steps
S e Lt L " IDSUM, DSUMP: 9 steps
PULSE 16-bit 32-bit

ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Source device  D: Destination device for storing counted value

Explanations:

If S and D are used in device F, only 16-bit instruction is applicable.

See the specifications of each model for their range of use.

Flag: M1020 (zero flag)

Among the bits of S, the total of bits whose content is “1” will be stored in D.
When all the 16 bits of S are “0”, zero flag M1020 = On.

o o~ 0w DN RE

When 32- instruction is in use, D will occupy 2 registers.

Program Example:
When X10 = On, among the 16 bits of DO, the total of bits whose content is “1” will be stored in D2.

X10
——— sum DO D2

[0JofofaJoJofafoJoJojofoJoJ1fofo] [K3]
DO D2
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API Mnemonic Operands Function

44 ||D BON P GO @ Check Specified Bit Status

Type| Bit Devices Word Devices Program Steps
OP XY |M|S|K|HKnX[KnYI[KnMKnS| T |C |D | E | F |BON, BONP: 7 steps

S AR T I YY" IDBON, DBONP: 13 steps

D * * *

n * * * * * * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC[EC3-8K [ SX [EH3[SV2

Operands:

S: Source device  D: Device for storing check result  n: Bits specified for check

Explanations:

1. If Sis used in device F, only 16-bit instruction is applicable.

2 Range of n: 0 ~ 15 (16-bit instruction); 0 ~ 31 (32-bit instruction)

3.  See the specifications of each model for their range of use.

4. When the n'" bit of S is “1”, D = On; when the n'" bit of S is “0”, D = Off.

Program Example:
1.  When X0 = On, assume the 15" bit of DO is “1”, and MO = On. Assume the 15" bit of DO is “0”, and MO = Off.

2. When X0 goes Off, MO will remains in its previous status.
X0
F——- BON DO MO K15

b15 b0

[oToTol1ToJoJ1JoJoJoJoJoJoJ1JoJo] mo=off
DO

b15 b0

[1ToJoJ2ToJoJ1JoJoJoJoJoJoJ1Jo]o] mo=on
DO
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API Mnemonic Operands Function
45 ||[D| MEAN |P ENCIDNED) Mean
Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |MEAN, MEANP: 7 steps
S B (Nl IR MR Mol Ml M DMEAN, DMEANP: 13 steps
D * * * * * * * *
n * * * * * * * * * * *
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:
S: Start device to obtain mean value  D: Destination device for storing mean value  n: The number of consecutive

source devices used

Explanations:

If D is used in device F, only 16-bit instruction is applicable.

Range of n: 1 ~ 64

In ES/EX/EC series models: Operand S cannot designate KnX, KnY, KnM, KnS.

ES/EX/EC series MPU does not support E, F index register modification.

See the specifications of each model for their range of use.

After the content of n devices starting from S are added up, the mean value of the result will be stored in D.

Remainders in the operation will be left out.

© N o g bk~ 0w DN PE

Provided the No. of designated device exceeds its normal range, only the No. within the normal range can be
processed.

9. If n falls without the range of 1 ~ 64, PLC will determine it as an “instruction operation error”.

Program Example:
When X10 = On, the contents in 3 (n = 3) registers starting from DO will be summed and then divided by 3. The

obtained mean value will be stored in D10 and the remainder will be left out.

X10
——— MEAN | DO D10 K3

(D0+D1+D2)/3 —» D10

DO | K100
D1 K113 — D10 K112

Remainder = 3, left out
D2 K125
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APl || Mnemonic Operands Function
46 ANS ESNCGONCD) Timed Annunciator Set

Type Bit Devices Word Devices Program Steps
oP XY |M|S |K|H|KnX|KnY|KnM|KnS| T | C E | F |ANS: 7 steps

S *

m *

D *

PULSE 16-bit 32-bit
ES|EX]EC| EC3-8K | SX |EH3]SV2|ES|EX]EC] EC3-8K | SX [EH3[SV2|ES|EX|EC]| EC3-8K | SX |EH3][SV2

Operands:

S: Timer for monitoring annunciator

Expl

S S o

anations:

m: Time setting

Range of S: for SX TO ~ T191; for EH3/SV2 TO ~ T199.
m can designate K1 ~ K32,767 (unit: 100ms)
Range of D: for SX S896 ~ S1023; for EH3/SV2 S900 ~ S1023.

See the specifications of each model for their range of use.

Flags: M1048 (annunciator in action); M1049 (valid monitoring)

This instruction is used for enabling the annunciator.

Program Example:
If X3 = On for more than 5 seconds, annuniciator point S999 = On. Even X3 goes Off afterwards, S999 will still keep

On. However, T10 will be reset to Off and the present value = 0.

X3

——— ANS

T10

K50

S999

DVP-PLC Application Manual
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API Mnemonic Operands Function
47 ANR P Annunciator Reset
OP Descriptions Program Steps
N/A ANR, ANRP: 1 steps
PULSE 16-bit 32-bit

ES|EX]EC] EC3-8K | SX [EH3]SV2 |ES|EX]EC] EC3-8K | SX [EH3[SV2|ES|EX|EC] EC3-8K | SX |EH3][SV2

Explanations:

1. No operand.

2 This instruction is used for resetting the annunciator.

3. When more than one annuciators are On, the annunciator of smaller number will be reset.
4

This instruction adopts pulse execution instructions (ANRP)

Program Example:
1. If X210 and X11 = On at the same time for more than 2 seconds, annuniciator point S910 = On. Even X10 and
X11 go Off afterwards, S910 will still keep On. However, T10 will be reset to Off and the present value = 0.
2. When X10 and X11 are On at the same time for less than 2 seconds, the present value of T10 will be reset to 0.
3. When X3 goes from Off to On,
S896 ~ S1023 in SA/SX/SX are able to reset the annunciators in action.
S900 ~ S1023 in EH/EH2/ SV/EH3/SV2 are able to reset the annunciators in action.
4.  When X3 goes from Off to On again, the annunciator with secondary smaller No. will be reset.

X10 X11
—F—— ANS T10 K20 S910

X3
p—————— ANRP

Remarks:
1. Flag:
a) M1048 (annunciator in action): When M1049 = On, any of the annunciators among S896 ~ S1023 in
SA/SX/SC or S900 ~ S1023 in EH/EH2/SV/EH3/SV2 starts output, M1048 will be On.
b) M1049 (valid monitoring): When M1049 = On, D1049 will automatically display the annuciator of the
smallest number in action.
2. Application of annunciators:

I/O point configuration:

X0: Forward switch YO0: Forward S910: Forward annunciator
X1: Backward switch Y1: Backward S920: Backward annunciator
X2: Front position switch Y2: Annunciator indicator

X3: Back position switch
X4: Annunciatro reset button
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M1000
MG
Y0 X2
— —W#—— ANS TO K100 | S910
Y1 X3
— —W—— ANS T1 K200 | S920
X0 X2
- ——C o)
YO
—
X1 X3
1)
Y1
—
M1048
MG
X4
— ——— ANRP

(1) M1048 and D1049 are valid only when M1049 = On.

(2) When YO0 = On for more than 10 seconds and the device fails to reach the frong position X2, S910= On.

(3) When Y1 = On for more than 10 seconds and the device fails to reach the back position X3, S920= On.

(4) When backward switch X1 = On and backward device Y1 = On, Y1 will go Off only when the device

reaches the back position switch X3.

(5) Y2 will be On when any annunciator is enabled. Whenever X4 is on, 1 annunciator in action will be reset.

The reset starts from the annunciator with the smallest No.

DVP-PLC Application Manual
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API Mnemonic Operands Function
48 ||D| SOR P EDNED) Square Root
Type| BitDevices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E|F |SQR, SQRP: 5 steps
S il : DSQR, DSQRP: 9 steps
PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K | SX [EH3[SV2|ES[EX][EC[EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Source device  D: Device for storing the result

Explanations:

1. See the specifications of each model for their range of use.

2 Flags: M1020 (zero flag); M1021 (borrow flag); M1067 (instruction operation error)

3.  This instruction performs a square root operation on S and stores the result in D.

4 S can only be a positive value. If S is negative, PLC will regard it as an “instruction operation error” and will not
execute this instruction. M1067 and M1068 = On and D1067 records the error code OE1B (hex).

o

The operation result D should be integer only, and the decimal will be left out. Borrow flag M1021 = On.

When the operation result D = 0, zero flag M1020 = On.

Program Example:

When X10 = On, the instruction performs a square root on DO and stores the result in D12.
X10
——— SsOQR DO D12

VDO —» D12
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API Mnemonic Operands Function
49 ||D FLT P GO @ Convert BIN integer to binary floating point

Type| Bit Devices Word Devices Program Steps
oP X|Y|M|S|K|H|KnX|[KNY[KNnMKnS| T |C |D | E | F |FLT, FLTP: 5 steps

g : DFLT, DFLTP: 9 steps

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K [ SX [EH3[SV2

Operands:

S: Source device for conversion  D: Device for storing the conversion result

Explanations:

1.
2
3.
4
a)

b)
c)

a)
b)

d)

See the specifications of each model for their range of use.

Flags: M1081 (FLT instruction function switch); M1020 (zero flag); M1021 (borrow flag); M1022 (carry flag)

D will occupy 2 consecutive devices

When M1081 is Off, BIN integer is converted into binary floating point value. At this time, S of the 16-bit
instruction, FLT, occupies 1 register and D occupies 2 registers.

If the absolute value of the conversion result > max. floating value, carry flag M1022 = On.

If the absolute value of the conversion result < min. floating value, carry flag M1021 = On.

If the conversion result is 0, zero flag M1020 = On.

When M1081 is On, binary floating point value is converted into BIN integer (digits after decimal point are left
out). At this time, S of the 16-bit instruction, FLT, occupies 2 registers and D occupies 1 register (action same as
that of INT instruction).

If the conversion result exceeds the range of BIN integer available in D (for 16-bit: -32,768 ~ 32,767, for 32-bit:
-2,147,483,648 ~ 2,147,483,647), D will obtain the maximum or minimum value and carry flag M1022 = On.

If any digits is left out during the conversion, borrow flag M1021 = On.

If S=0, zero flag M1020 = On.

After the conversion, D stores the result in 16 bits.

Program Example 1:

1.

2
3.
4

When M1081 = Off, the BIN integer is converted into binary floating point value.

When X10 = On, DO (BIN integer) is converted into D13 and D12 (binary floating point value).

When X11 = On, D1 and DO (BIN integer) are converted into D21 and D20 (binary floating point value).

If DO = K10, X10 will be On. The 32-bit value of the converted floating point will be H41200000 and stored in
32-bit register D12 (D13).
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5.  If 32-bit register DO (D1) = K100,000, X11 will be On. The 32-bit value of the converted floating point will be
H47C35000 and stored in 32-bit register D20 (D21).

M1002

— —— RST M1081

X10

— — FLT DO D12
X11

— — DFLT DO D20

Program Example 2:

1. When M1081 = On, the binary floating point value is converted into BIN integer (the decimal is left out).

2. When X10 = On, DO and D1 (binary floating point value) are converted into D12 (BIN integer). If DO (D1) =
H47C35000, the floating point value will be presented as 100,000. Due to that the value is larger than the value
presentable by the 16-bit register D12, the result will be D12 = K32, 767 and M1022 = On.

3. When X11 =0n, D1 and DO (binary floating point value) are converted into D21 and D20 (BIN integer). If DO (D1)
= H47C35000, the floating point value will be presented as 100,000. The result will be stored in the 32-bit
register D20 (D21).

M1002
— — SET | mM1081

X10

— — FLT DO D12
X11

—| —— DFLT DO D20

Program Example 3:

Please use this instruction to complete the following operation.

(D10)= (X7~X0) X K61.5 > ~ (b21,D20)
16-bit BIN 2-digit BCD @ binary floating point

® ® ® @l Q»(DBI,DSO)
\ 4 v decimal floating point (for monitoring)
D301,D300
(D101,D100) (D200) BIN  ( ) (® (D41.D40)

binary floating point binary floating point
Y 9P ® Y 9P 32-bitinteger

(D203,D202)
binary floating point

(D401,D400)
binary floating point
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@ D10 (BIN integer) is converted to D101 and D102 (binary floating point value).

X7 ~ X0 (BCD value) are converted to D200 (BIN value).

(® D200 (BIN integer) is converted to D203 and D202 (binary floating point value).
4The result of K615 + K10 is stored in D301 and D300 (binary floating point value).

®

M1000

| D) FLT D10 | D100
® BIN | K2x0 | D200
® FLT | D200 | D202
@ DEDIV | K615 | K10 | D300
® DEDIV | D100 | D202 | D400
® DEMUL| D400 | D300 | D20
% DEBCD| D20 D30
DINT | D20 D40

® The result of binary decimal division (D101, D100) + (D203, D202) is stored in D401 and D400 (binary floating

point value).

® The result of binary decimal multiplication (D401, D400) x (D301, D300) is stored in D21 and D20 (binary

floating point value).

@ D21 and D20 (binary floating point value) are converted to D31 and D30 (decimal floating point value).
D21 and D20 (binary floating point value) are converted to D41 and D40 (BIN integer).
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DVP-PLC applicable to the application instruction. ES includes ES/EX/EC/EC3-8K (FW V8.60 or later) (EC3: FW
V8.40 or previous version); SX (FW V3.00); EH3 includes EH3/SV2.

ES/EX/EC series MPU does not support pulse execution type instructions (P instruction).

Category API Mnemonic - . 2 . Function Applicable to STEPS :
16-bit 32-bit  |instruction ES |[EC3-8K|SX|EH3|16-bit(32-bit

50 REF - v Refresh v v V| v 5 -

51 |REFF - v Refresh and Filter Adjust - v viv | 3 -

-g 52 MTR - - Input Matrix - - V| v 9 -
§ 53 - DHSCS - High Speed Counter Set v v V| v - 13
QE_ 54 - DHSCR - High Speed Counter Reset v v vi|iv - 13
§ 55 - DHSZ - High Speed Zone Compare - - vi|iv - 17
7 56 SPD - - Speed Detection v v V| v 7 -
%’ 57 PLSY DPLSY - Pulse Y Output 4 v VIV 7 13
58 PWM - - Pulse Width Modulation v v V| v 7 -

59 | PLSR DPLSR - Pulse Ramp v v |v|v | 9|17

60 IST - - Initial State v v V| v 7 -

61 |SER DSER v Search a Data Stack - v V| v 9 17

® 62 | ABSD DABSD - Absolute Drum Sequencer - - V| v 9 17
% 63 INCD - - Incremental Drum Sequencer - - vi|iv 9 -
% 64 TTMR - - Teaching Timer - - vi|iv 5 -
i 65 |STMR - - Special Timer - - vl v ]| 7 -
-c% 66 |ALT - v Alternate State v v V| v 3 -
T 67 RAMP DRAMP - Ramp Variable Value - v vi|iv 9 17
68 DTM - - Data Transform and Move - v i 9 -

69 SORT DSORT - Sort Tabulated Data - v viv |1 |21

70 TKY DTKY - Ten Key Input - - vi|iv 7 13

= 71 HKY DHKY - Hexadecimal Key Input - - V| v 9 17
g 72 | DSwW - - Digital Switch - - viv ] o -
g_j é 73 | SEGD - v Seven Segment Decoder v v V| v 5 -
%E 74 SEGL - - Seven Segment with Latch v v V| v 7 -
= 75 | ARWS - - Arrow Switch - - viv| o -
a 76 ASC - - ASCII Code Conversion - - V| v 11 -
77 PR - - Print (ASCII Code Output) - - V| v 5 -

78 FROM DFROM v Read CR Data in Special Modules - - vi|iv 9 17

79 |TO DTO 4 Write CR Data into Special Modules| — - V| v 9 17

80 RS - - Serial Communication Instruction v v V| v 9 -

81 PRUN DPRUN v Parallel Run - — V| v 5 9

o 82 | ASCI - v Converts Hex to ASCII v v V| v 7 -
E 83 HEX - v Converts ASCII to Hex v v V| v 7 -
2 84 |ccp - v | check Code VN IV IV R
85 |VRRD - v Volume Read — v V| v 5 -

86 |VRSC - v Volume Scale - v |v]|v ]| 5 -

87 | ABS DABS v Absolute Value v v viv | 3 5

88 PID DPID - PID Control Loop v v V| v 9 17
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API Mnemonic Operands Function
50 REF P @ Refresh
Type| BitDevices Word Devices Program Steps
OoP XY |M|S|K|H|KnX|[KnY|KnM|KnS| T | C | D | E | F |REF, REFP: 5 steps
D * *
n * *
PULSE 16-hit 32-hit

ES[EX]EC]EC3-8K | SX [EH3]SV2|ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

D: Start device to be I/O refreshed n: Number of items to be I/O refreshed

Explanations:

1. D must designate X0, X10, YO, Y10...the points whose 1s digit is “0”. See remarks for more details.

2 Range of n: 8 ~ 256 (has to be the multiple of 8).

3.  See the specifications of each model for their range of use.

4 The status of all PLC input/output terminals will be updated after the program scans to END. When the
program starts to scan, the status of the external input terminal is read and stored into the memory of the input
point. The output terminal will send the content in the output memory to the output device after END instruction
is executed. Therefore, this instruction is applicable when the latest input/output data are needed for the
operation.

5. D has to be designated to be X0, X10, Y0, Y10...such forms whose 1% digit is “0”. Range of n: 8 ~ 256 (must
be 8's multiple); otherwise it will be regarded as an error. The range varies in different models. See Remarks
for more details.

6. EH3/SV2 FW V2.06 or later versions: new function is added to refresh the pulse position immediately.

Output Point YO Y2 Y4 Y6

Flag to refresh
the pulse M1640 M1641 M1642 M1643

position

The current
value of the the D1336/D1337 D1338/D1339 D1375/D1376 D1377/D1378

output pulse

A. The the pulse position is refreshed, when PLC executes the output pulse instruction. If the program is too large, using
this method to refresh the current output position may not be that accurate.

B. Use M1640~1643 to work with the REF instruction can have the pulse position refreshed immediately, not be affected
by the scan cycle. (When using the flags with the REF insturciotn, the REF instruciton only reads the pulse positon.

The actual input/output point refreshing is not executed.)
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Program Example 1:
When X0 = On, PLC will read the status of input points X0 ~ X17 immediately and refresh the input signals without
any input delay.

X0
——- REF X0 K16

Program Example 2:
When X0 = On, the 8 output signal from YO ~ Y7 will be sent to output terminals and refreshed without having to wait

for the END instruction for output.

X0
——— REF Y0 K8

Remarks:
The instruction only process the 1/0O points X0 ~ X17 and YO ~ Y17 of ES/EX/EC3-8K/SX series MPU, namely n = K8
or n = K16.

Program Example 3:
EH3/SV2 Series: When there is an external interrup in X0, the output high-speed output position in YO and Y2, and
D1336/D1337 and D1338/D1339 will be refreshed immediately, not be affected by the scan cycle.

M1000

I SET 1640

SET 141641

1001

lFlEF o K8 ‘

IRET
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API Mnemonic Operands Function
51 REFF P @) Refresh and Filter Adjust

Type| Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|KnX|[KnY/KnM|KnS| T | C | D | E | F |REFF, REFFP: 3 steps

n * *

PULSE 16-bit 32-bit
ES[EX]EC]EC3-8K | SX [EH3]SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:

n: Response time (unit: ms)

Explanation:

1. Range of n: for SA/SX/SC, n = KO ~ K20; for EH/EH2/SV/EH3/SV2, n = KO ~ K60.

2. To avoid interferences, X0 ~ X17 of EC3-8K/EH3/SV2 series MPU and X0 ~ X7 of SX series MPU are
equipped with digital filters on output terminals. Digital filters adjust the response time by REFF instruction.
This instruction sets up n directly in D1020 (adjusting the response time of X0 ~ X7) and D1021 (adjusting the
response time of X10 ~ X17).

3. Rules for adjusting the reponse time of the filter at X0 ~ X17:

a) When the power of PLC turns from Off to On or the END instruction is being executed, the response time

will be determined upon the contents in D1020 and D1021

b) You can use MOV instruction in the program to move the time values to D1020 and D1021 and make

adjustments in the next scan.

¢) You can use REFF instruction to change the response time during the execution of the program. The

changed response time will be move to D1020 and D1021 and you can make adjustments in the next scan.

Program Example:

1.

When the power of PLC turns from Off to On, the response
time of X0 ~ X17 will be determined by the contents in D1020
and D1021.

When X20 = On, REFF K5 will be executed and the response
time will be changed to 5ms for the adjustment in the next
scan.

When X20 = Off, the REFF K20 will be executed and the
response time will be changed to 20ms for the adjustment in

the next scan.

Remarks:

X20

— ——

K5

X20

X0
G

_M—

K20

END

When inserting an interrupt or a high speed counter or using APl 56 SPD instruction in the program, the

corresponding signals at the input terminals will not delay and thus no filtering.

7-4
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API Mnemonic Operands Function
52 MTR CGCO@O @@ | Input Matrix

Type| BitDevices Word Devices Program Steps
oP X|Y|M|S|K|H|KnX|[KnY|KnM|KnS| T|C |D | E|F |MTR:9 steps

S *

D1 *

D2 * * *

n * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Start device of matrix input D1: Start device of matrix output D2: Corresponding start device for matrix scan

n: Number of arrays in matrix scan

Expl

N o o~ 0N PE

@

10.
11.

12.
13.
14.

DVP

anations:

S must designate X0, X10...the X points whose 1st digit is “0” and occupies 8 consecutive points.

D1 must designate YO, Y10...the Y points whose 1st digit is “0” and occupies n consecutive points.

D2 must designate YO, MO. SO...the Y, M, S points whose 1st digit is “0".

Range of n: 2 ~ 8.

See the specifications of each model for their range of use.

Flag: M1029 (execution of the instruction is completed).

S is the start device No. of all input terminals connected to the matrix. Once S is designated, the 8 points
following the No. will be the input terminals in the matrix.

D: designate the start device No. of transistor output Y in the matrix scan.

This instruction occupies continuous 8 input devices starting from S. n external output terminals starting from
D:read the 8 switches of n arrays by matrix scan, obtaining 8 x n multiple-matrix input points. The status of
scanned switches will be stored in the devices starting from D2,

Maximum 8 input switches can be parallelly connected in 8 arrays and obtaining 64 input points (8 x 8 = 64).
When the 8-point 8-array matrix inputs are in use, the reading time of each array is approximately 25ms,
totaling the reading of 8 arrays 200ms, i.e. the input signals with On/Off speed of over 200ms are not
applicable in a matrix input.

The drive contact of this instruction uses normally On contact M1000.

Whenever this instruction finishes a matrix scan, M1029 will be On for one scan period.

There is no limitation on the number of times using the instruction, but only one instruction can be executed in

one scan cycle.
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Program Example:

When PLC RUN, MRT instruction will start to be executed. The statuses of the external 2 arrays of 16 switches

will be read in order and stored in the internal relays M10 ~ M17, M20 ~ M27.

M1000
F—— MTR X40 Y40 M10 K2

The figure below illustrates the external wiring of the 2-array matrix input loop constructed by X40 ~ X47 and
Y40 ~ Y41. The 16 switches correponds to the internal relays M10 ~ M17, M20 ~ M27. Should be used with

MTR instruction.

Must connecttothe diode
of 0.1A/50V, 1N4148 in series I

M21

M22

M23

M10: the internal relay % % %

M20

X41  X42  X43 X444  X45  X46  X47
corresponding to
the external switch 1 L l L

M24

M25 M26 M27

M&M} M\}M}M\}MlS |M16 ‘Ml7
24G [+24V] S/S [ x40 [ xa1 | xa2 | xa3 | x44 [ x45 | x46 | x47
| I LU T 7
S

[ [
c [vao| vai]vaz|vas]vaa|vas]vas| vaz

]

See the figure above. The 8 points starting from X40 start to perform a matrix scan from Y40 ~ Y41 (n = 2). D2
designates that the start device No. of the read results is M10, indicating that the first array is read to M10 ~
M17 and the second array is read to M20 ~ M27.

Read input signals in the 1st array

Wil

vao (@] [GY ]

Read input signals in the 2nd array

Y41 ®
—>|—|<— 25ms

Processing time of each array: approx. 25ms
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API Mnemonic Operands Function
53 ||D| HSCS EDED]CD) High Speed Counter Set
Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnXKnY|KnM|KnS| T |C | D | E | F|DHSCS: 13 steps
Sl * * * * * * * * * *
Sz *
D * * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3]SV2|ES]EX]EC] EC3-8K | SX [EH3[SV2

Operands:

S1: Comparative value Sz: No. of high speed counter D: Comparison result

Explanations:

1. Sz has to designate the No. of high speed counters C235 ~ C255. See remarks for more details.

D can designate I0[ ]0; [] =1 ~ 6. ES/EX/EC/EC3-8K series MPU does not support this.

D of ES/EX/EC/EC3-8K and SX series MPU does not support E, F index register modification.

See the specifications of each model for their range of use.

Flags: M1289 ~ M1294 are interruption disability of the high speed counters in EH3/SV2 series MPU. See

o & o

Program Example 3 for more details.

6. The high speed counter inputs counting pulses from the corresponding external input terminals X0 ~ X17 by
inserting an interruption. When the high speed counter designated in Sz pluses 1 or minuses 1, DHSCS
instruction will perform a comparison immediately. When the present value in the high speed counter equals
the comparative value designated in Si, device designated in D will turn On. Even the afterward comparison
results are unequal, the device will still be On.

7. If the devices specified as the device D are YO ~ Y17, when the compare value and the present value of the
high-speed counter are equal, the comparison result will immediately output to the external inputs YO ~ Y17,
and other Y devices will be affected by the scan cycle. However, M, S devices are immediate output and will

not be affected by the scan cycle.

Program Example 1:
After PLC RUN and MO = On, DHSCS instruction will be executed. When the present value in C235 changes from
99 to 100 or 101 to 100, Y10 will be On constantly.

M1000
F—— DCNT | €235 | K1000
MO
F—— DHSCcS| K100 C235 Y10 |<— Onimmediately

Program Example 2:

Differences between Y output of DHSCS instruction and general Y output:

a) When the present value in C249 changes from 99 to 100 or 101 to 100, Y10 outputs immediately to the external
output point by interruption and has nothing to do with the PLC scan time. However, the time will still be delayed

by the relay (10ms) or transistor (10us) of the output module.
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b) When the present value in C249 changes from 99 to 100, the drive contact of C249 will be On immediately. When

the execution arrives at SET Y17, Y17 will still be affected by the scan time and will output after END instruction.

M1000
—H—|: DCNT | c249 | K100
DHSCS| K100 | C249 Y10 |<— Onimmediately
C249
— ——— SET Y17

Program Example 3:

1. High speed counter interruption:
a) Operand D of DHSCS instruction can designate 10[_]0, [ ] =1 ~ 6, as the timing of interruption when the

counting reaches its target.

b)

c)

ES/EX/EC/EC3-8K series MPU does not support high speed counter interruption.

SX series MPU supports high speed counter interruption. However, when DHSCS instruction designates an |
interruption, the designated high speed counter cannot be used in DHSCS, DHSCR, DHSZ instructions.
Misuse of high speed counter will result in error.

d) For SX series MPU, when the counting reaches the target, the interruption will occur. X0 is the counter for
counting input and the interruption No. is 1010 (1 phase 2 inputs and A-B phase counter No. C246 ~ C254
can only designate 1010). X1 designates 1020; X2 designates 1030; X3 designates 1040; X4 designates 1050;
X5 designates 1060, totaling 6 points.

When the present value in C251 changes from 99 to 100 or 101 to 100, the program will jump to 1010 and

execute the interruption service subroutine.

El

M1000
f DCNT

C251 K1000

DHSCS| K100 C251 1010

<

FEND
M1000
MG

IRET

1010

&

END

2. In SX series MPU, M1059 is “1010 ~ 1060 high speed counter interruption forbidden” flag.
3. In EH3/SV2 series MPU, M1289 ~ M1294 are the respectively for 1010 ~ 1060 “high speed counter interruption
forbidden flags”, i.e. when M1294 = On, 1060 interruption will be forbidden.

7-8

Interruption pointer | No.

Interruption forbidden flag

Interruption pointer | No.

Interruption forbidden flag

1010 M1289 1040 M1292
1020 M1290 1050 M1293
1030 M1291 1060 M1294
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Remarks:

1. The output contact of the high speed counter and the comparative outputs of APl 53 DHSCS, API 34 DHSCR
and API 55 DHSZ instructions only perform comparison and contact outputs when there is a counting input.
When using data operation instructions, e.g. DADD, DMOV, for changing the present value in the high speed
counter or making the present value equals the set value, there will not be comparisons or comparative
outputs because there is no counting inputs.

2. High speed counters supported by ES/EX/EC/EC3-8K series MPU (total bandwidth: 20kHz):

Type 1-phase 1 input 1-phase 2 inputs 2-phase 2 inputs
Input C235 | C236 | C237 | C238 | C241 | C242 | C244 | C246 | C247 | C249 | C251 | C252 | C254
X0 u/D u/D u/D u u U A A A
X1 u/D R R D D D B B B
X2 u/D u/D R R R R
X3 u/D R S S S
U: Progressively increasing input  A: A phase input S: Input started
D: Progressively decreasing input  B: B phase input R: Input cleared

a) Input points X0 and X1 can be planned as counters of higher speed (1 phase input can reach 20kHz).
However, the total counting frequency of the two input points has to be smaller or equal 20kHz. Provided
the input is a 2-phas input signal, the counting frequency will be approximately 4kHz. The frequency of
the input points X2 and X3 (1-phase) can reach 10kHz.

b) For ES/EX/EC/EC3-8K series MPU, the uses of DHSCS instructio with DHSCR instruction cannot be
more than 4 times.

3.  High speed counters supported by SX series MPU (total bandwidth: 40kHz):

Type 1-phase 1 input 1-phase 2 inputs 2-phase 2 inputs
Input C235|C236 | C237|C238 | C239| C240 |C241|C242|C244|C246|C247|C249|C251|C252|C253|C254
X0 u/D u/D u/D U U 0] A A B A
X1 u/D R R D D D B B A B
X2 u/D u/D R R R R
X3 u/D R S S S

X4 u/D

X5 u/D
U: Progressively increasing input A: Aphase input S: Input started
D: Progressively decreasing input B: B phase input R: Input cleared

a) Input points X0 and X1 for 1-phase input can reach a frequency of 20kHz and X2 ~ X5 can reach 10kHz.
2-phase input (X0, X1) C251, C252 and C254 can reach a frequency of 4kHz and C253 reach 4kHz (only
supports 4 times frequency counting).

b) Functions of the input point X5:

i)  When M1260 = Off, C240 is the general U/D high speed counuter.
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i) When M1260 = On and C240 is enabled by DCNT instruction, X5 will be the shared reset signal for
C235 ~ C239. The counter C240 will still receive the counting input signals from X5.
¢) Counting modes (ES/EX/EC/EC3-8K and SA Series):
i) The 2-phase 2 inputs counting mode of the high speed counters in ES/EX/EC/EC3-8K (V5.5 and
above) and SX series MPU is set by special D1022 with normal frequency, double frequency and 4
times frequency modes. The contents in D1022 will be loaded in in the first scan when PLC is

switched from STOP to RUN.

Device No. Function

D1022 =K1 Normal frequency mode selected

D1022 =K2or 0 Double frequency mode selected (default)

D1022 = K4 4 times frequency mode selected

i) Multiplied frequency mode (1!} indicates the occurrence of counting)

Counting mode Counting wave pattern
— A-phase | l_lj_lj_
T 3 1 1 | : 1 |
c j 1 1
E o B-phase 1 l 1 ! | I
- = 3 T I i T T
§ g | ! : ! 1 I
I |
< = =t
Counting up Counting down
’ LTl T
2 A-phase : : : : | -
o ® g \ 1 | 1 | 1 1 1 1 : 1 1
N S 2 L1 el
N N g QC) B-phase I 1 i 1 T : : : ; : :
@ 8 3 o S
% e g 1 1 1 1 1 1
%_ = | /v \ 1
N Counting up Counting down
A—phase_T_ml_T_r—l ! 1 I 11—|—r:_l1—|—T_:_l—
— 1 T P e e S | i | (I
1) a [ S T I T B N B | (I T T Y ERR T O I
€5 RN R R S R |
1 1 l 1 | | 1 1 1 1 1 1
<t g % B-phase T [ o e A T T e B (| T |TT|_:_11|_
+ R [ T T T R T T B BRI T T T T S T S B B B
N ) VLo T S T T T T B
L |
Counting up Counting down I_‘_i

4. EH3/SV2 series MPU supports high speed counters. C235 ~ C240 are program-interruption 1-phase high
speed counter with a total bandwidth of 20kHz, can be used alone with a counting frequency of up to 10kHz.
C241 ~ C254 are hardware high speed counter (HHSC). There are four HHSC in EH3/SV2 series MPU,
HHSCO ~ 3. The pulse input frequency of HHSC0~4 can reach 200kHz (1 phase or A-B phase). The pulse
input frequency of HHSC 2 (X10, X11) in the 20 points of the EH3 series MPU can reach 20kHz, among which:
C241, C246 and C251 share HHSCO
C242, C247 and C252 share HHSC1
C243, C248 and C253 share HHSC2
C244, C249 and C254 share HHSC3
e Every HHSC can only be designated to one counter by DCNT instruction.
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e There are three counting modes in every HHSC (see the table below):
i) 1l-phase 1 input refers to “pulse/direction” mode.
i) 1l-phase 2 inputs refers to “clockwise/counterclockwise (CW/CCW)" mode.

iiiy 2-phase 2 inputs refers to “A-B phase” mode.

Counter Program-interruption

type i spad G Hardware high speed counter

Type 1-phase 1 input 1-phase 1 input 1-phase 2 inputs 2-phase 2 inputs

Input C235|C236|C237|C238|C239|C240|C241|C242|C243|C244|C246|C247|C248|C249|C251|C252|C253|C254

X0 |U/D u/D U A

X1 u/D D B

X2 u/D R R R

X3 u/D S S S

X4 u/D u/D U A

X5 u/D D B

X6 R R R

X7 S S S

X10 u/D U A

X11 D B

X12 R R R

X13 S S S

X14 u/D U A

X15 D B

X16 R R R

X17 S S S

U: Progressively increasing input A: A phase input S: Input started
B: Progressively decreasing input B: B phase input R: Input cleared

e In EH3/SV2 series MPU, there is no limitation on the times of using the hardware high speed counter
related instructions, DHSCS, DHSCR and DHSZ. However, when these instructions are enabled at the
same time, there will be some limitations. DHSCS instruction will occupy 1 group of settings, DHSCR 1
group of settings and DHSZ 2 groups of settings. There three instructions cannot occupy 8 groups of
settings in total; otherwise the system will ignore the instructions which are not the first scanned and
enabled.

e  The device used to set or reset a high-speed comparison in EH3/SV2 should not be a special auxiliary
relay, Besides, it can not be a device used by another applied instruction. The 20 devices starting upward
from the device used by the applied instruction, and the 20 devices starting downward from the device

used by the applied instruction also can not be used. For example, if DHSCS uses M100 to set a
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high-speed comparison, CMP should not used M80~M120 to set a comparison.
e  System structure of the hardware high speed counters:

i) HHSCO ~ 3 have reset signals and start signals from external inputs. Settings in M1272, M1274,
M1276 and M1278 are reset signals of HHSCO, HHSC1, HHSC2 and HHSC3. Settings in M1273,
M1275, M1277 and M1279 are start signals of HHSCO, HHSC1, HHSC2 and HHSC3.

i) If the external control signal inputs of R and S are not in use, you can set M1264/M1266/M1268/M1270
and M1265/M1267/M1269/M1271 as True and disable the input signals. The corresponding external
inputs can be used again as general input points (see the figure below).

iii) When special M is used as a high speed counter, the inputs controlled by START and RESET will be

affected by the scan time.

HHSCO | HHSC1 | HHSC2 | HHSC3 _q_uiD Presentvalue in counter Counting reaches set value
. T
X0 X4 X10 X14 Counting pulses U HHSCO .
~ |/ S 1 §  F-=-1_-_4
N HHSC1 1
HHSCO | HHSC1 | HHSC2 | HHSC3 » Comparator « - 8 setvalues|
) T - - HHSC2 ]
X1 X5 X11 X15 Counting pulses D - - - I_ - -
B HHSC3 X
~N AAA A&

DHSCS occupies 1 group of set values
DHSCR occupies 1 group of set values
DHSCZ occupies 2 groups of set values

HHSCO | HHSC1 | HHSC2 | HHSC3
D1225 | D1226 | D1227 | D1228 | Select counting modes

Output reaches
comparative value
foroutputs

Counting up/down
monitoring flag

Setvalues 1 ~4 indicate
Mode 1 ~ 4 (1~ 4 times frequency)

High-speed
U/D mode setup flag ve| Outputreaches
HHSCO | HHSC1 | HHSC2 | HHSC3 HHSCO | M1246 | M1251 comparativel Coparative value
c241 | caa2 | c243 | coaa ursc | wiza7 | mizsz
M1241 | M1242 | M1243 | M1244 DHSCS | seT/RESET
HHSC2 | M1248 | M1253 DHsCR | 1010~ 1060 clear
the present value
HHSCO | HHSC1 | HHSC2 | HHSC3 HHSC3 | M1249 | M1254 DHSCZ

X2 X6 X12 X16 f= — —
M1264 | M1266 [ M1268 | M1270 [~ — —

Resetsignal R

Interruption forbidden flag
1010 | M1289
1020 | M1290
1030 | M1291
1040 | M1292
1050 | M1293
1060 {M1294

m1272 | m1274 | m1276 | m1278

HHSCO | HHSC1 | HHSC2 | HHSC3

X3 X7 X13 X17 f= = =
M1265 | M1267 | M1269 | M1271 |— — —

Start signal S

m1273] m1275 | m1277 [ m1279
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e  Counting modes:
Special D1225 ~ D1228 are for setting up different counting modes of the hardware high speed counters
(HHSCO ~ 3) in EH3/SV2 series MPU. There are normal ~ 4 times frequency for the counting and the

default setting is double frequency.

Counting modes Wave pattern
Set value in . )
Type special D Counting up(+1) Counting down(-1)
1 uo _£&£ £ 1 L S Y S
(Normal
1-phase frequency) U/D FLAG |
1 input 2 uoD _£ 3 P F— —
(Double
frequency) UID FLAG [
1 u_4& L_£& 1
(Normal
1-phase | frequency) D L SN Y S
2 inputs 2 u_4£ % £
(Double
frequency) D ! K . NE
1 A& L& 1 v _ I ¥
(Normal
frequency) B [ | I | | | | |
2 A_& v £ ¥ s SR A Y 2
(Double
2-phase | frequency) B L 11 1
2 inputs 3 A_£ v £ ¥ L SR SN Y 2
(Triple
frequency) B £ £ | | E 2 .
4 A_& v £ ¥ s SR A T 2
(4 times
frequency) B L R 2 S L SE 2. Y
e  Special registers for relevant flags and settings of high speed counters:
Flag Function
M1150 DHSZ instruction in multiple set values comparison mode
M1151 The execution of DHSZ multiple set values comparison mode is completed.
M1152 Set DHSZ instruction as frequency control mode
M1153 DHSZ frequency control mode has been executed.

Designating the counting direction of high speed counters C235 ~ C245
M1235 ~ M1245 | When M12[ ] ] = Off, C2[_]J] will perform a counting up.
When M12[ ][] =On, C2[_]] will perform a counting down.

Monitor the counting direction of high speed counters C246 ~ C255
M1246 ~ M1255 | When M12[ | ] = Off, C2[_][] will perform a counting up.
When M12[ ][] = On, C2[ ][] will perform a counting down.

M1260 X5 as the reset input signal of all high speed counters
M1261 High-speed comparison flag for DHSCR instruction
M1264 Disable the external control signal input point of HHSCO reset signal point (R)
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Flag Function
M1265 Disable the external control signal input point of HHSCO start signal point (S)
M1266 Disable the external control signal input point of HHSC1 reset signal point (R)
M1267 Disable the external control signal input point of HHSC1 start signal point (S)
M1268 Disable the external control signal input point of HHSC2 reset signal point (R)
M1269 Disable the external control signal input point of HHSC2 start signal point (S)
M1270 Disable the external control signal input point of HHSC3 reset signal point (R)
M1271 Disable the external control signal input point of HHSC3 start signal point (S)
M1272 Internal control signal input point of HHSCO reset signal point (R)
M1273 Internal control signal input point of HHSCO start signal point (S)
M1274 Internal control signal input point of HHSC1 reset signal point (R)
M1275 Internal control signal input point of HHSC1 start signal point (S)
M1276 Internal control signal input point of HHSC2 reset signal point (R)
M1277 Internal control signal input point of HHSC2 start signal point (S)
M1278 Internal control signal input point of HHSC3 reset signal point (R)
M1279 Internal control signal input point of HHSC3 start signal point (S)
M1289 High speed counter 1010 interruption forbidden
M1290 High speed counter 1020 interruption forbidden
M1291 High speed counter 1030 interruption forbidden
M1292 High speed counter 1040 interruption forbidden
M1293 High speed counter 1050 interruption forbidden
M1294 High speed counter 1060 interruption forbidden
M1312 C235 Start input point control
M1313 C236 Start input point control
M1314 C237 Start input point control
M1315 C238 Start input point control
M1316 C239 Start input point control
M1317 C240 Start input point control
M1320 C235 Reset input point control
M1321 C236 Reset input point control
M1322 C237 Reset input point control
M1323 C238 Reset input point control
M1324 C239 Reset input point control
M1325 C240 Reset input point control
M1328 Enable Start/Reset of C235
M1329 Enable Start/Reset of C236
M1330 Enable Start/Reset of C237
M1331 Enable Start/Reset of C238
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Flag Function
M1332 Enable Start/Reset of C239
M1333 Enable Start/Reset of C240
Special D Function
Multiplied frequency of A-B phase counters for EX/EX/EC/EC3-8K/SX series
D1022 MPU
D1150 Table counting register for DHSZ multiple set values comparison mode
D1151 Register for DHSZ instruction frequency control mode (counting by table)

D1152 (low word) In frequency control mode, DHSZ reads the upper and lower limits in the table
D1153 (high word) | counting register D1153 and D1152.

D1225 The counting mode of the 15 group counters (C241, C246, C251)
D1226 The counting mode of the 2" group counters (C242, C247, C252)
D1227 The counting mode of the 3 group counters (C243, C248, C253)
D1228 The counting mode of the 4" group counters (C244, C249, C254)

Counting modes of HHSCO ~ HHSC3 in EH3/SV2 series MPU (default = 2)
1: Normal frequency counting mode
D1225 ~D1228 | 2: Double frequency counting mode

3: Triple frequency counting mode

4: 4 times frequency counting mode
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API Mnemonic Operands Function
54 ||D| HSCR ([EDIEDH]CD) High Speed Counter Reset

Type Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|[KnX|KnY|KnM|KnS| T | C | D | E | F |DHSCR: 13 steps

Sl * * * * * * * * * *

S *

D * * * *

PULSE 16-bit 32-bit
ES[EX[EC] EC3-8K | SX [EH3]SV2|ES|[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:

Si1: Comparative value Sz: No. of high speed counter D: Comparison result

Explanations:

1.

Sz has to designate the No. of high speed counters C235 ~ C255. See remarks of API 53 DHSCS for more
details.

D of EH3/SV2 series MPU can designate the No. of high speed counters C241 ~ C254 that are the same as
the counters designated by So.

D of ES/EX/EC/EC3-8K series MPU does not support device C.

See the specifications of each model for their range of use.

Flags: M1150 ~ M1333; see remarks of APl 53 DHSCS for more details. ES/EX/SS/SX series MPU does not
support M1261 (high speed counter external reset mode designation); see remarks for more details.

The high speed counter inputs counting pulses from the corresponding external input terminals X0 ~ X17 by
inserting an interruption. When the No. of high-speed counter designated in Sz “+1“ or “-1", DHSCR will
perform a comparison immediately. When the present value in the high speed counter equals the comparative
value designated in Si, the device designated in D will turn Off and even the afterward comparison results are
unequal, the device will still be Off.

If the devices designated in D are YO ~ Y17, when the comparative value equals the present value in the high
speed counter, the comparison result will immediately output to the external output terminals YO ~ Y17 (and
clear the designated Y output) and the rest of Y devices will be affected by the scan cycle. Devices M and S

act immediately without being affected by the scan cycle.

Program Example 1:

1.

7-16

When MO = On and the present value in the high speed counter C251 changes from 99 to 100 or 101 to 100,
Y10 will be cleared and Off.

When the present value in the high speed counter C251 changes from 199 to 200, the contact of C251 will be
On and make YO = On. However, the program scan time will delay the output.

Y10 will immmediately reset the status when the counting reaches its target. D is also able to designate high

speed counters of the same No. See Program Example 2.
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M1000

— ——— DCNT | C251 | K200

MO

— F——— DHSCR| K100 | C251 Y10
Cc251

— F—— SET YO

Program Example 2:

When DHSCR instruction designates the same high speed counter, and the present value in the high speed counter
C251 changes from 999 to 1,000 or 1,001 to 1,000, C251 will be reset to Off.

Remarks:
1.

M1000
I

1,000

200

I )
I Not affected by scan time

DCNT | C251 | K200 C251 output contact | ] L] |

DHSCR| K1000 | C251 C251 T )
Affected by scan time

DVP all series MPU support high speec counters. For the limitation on the use of instructions, see remarks of
AP| 53 DHSCS for more details.
M1261 of EH3/SV2 series MPU designates the external reset modes of the high speed counter. Some high

speec counters have input points for external reset; therefore, when the input point is On, the present value in

the corresponding high speed counter will be cleared to 0 and the output contact will be Off. If you wish the reset

to be executed immediately by the external output, you have to set M1261 to be On.

M1261 can only be used in the hardware high speed counter C241 ~ C255.

Example:

a)
b)
<)

d)

X2 is the input point for external reset of C251.

Assume Y10 = On.

When M1261 = Off and X2 = On, the present value in C251 will be cleared to 0 and the contact of C251 will
be Off. When DHSCR instruction is executed, there will be no counting input and the comparison result will
not output. The external output will not execute the reset; therefore Y10 = On will remain unchanged.
When M1261 = On and X2 = On, the present value in C251 will be cleared to 0 and the contact of C251 will
be Off. When DHSCR instruction is executed, there will be no counting input but the comparison result will

output. Therefore, Y10 will be reset.

M1000
— | DCNT | C251 | K1000

DHSCR KO C251 Y10

MDD
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API Mnemonic Operands Function
55 ||D HSZ G E GO | High Speed Zone Compare

Type Bit Devices Word Devices Program Steps
OP X|Y|M]|S|K|H|KnX[KnY|KnM|KnS| T |C |D | E | F |DHSZ: 17 steps

Sl * * * * * * * * * *

S2 * * * * * * * * * *

S *

D * * *

PULSE 16-bit 32-bit
ES[EX]EC] EC3-8K | SX [EH3]SV2|ES|[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S1: Lower bound of the comparison zone S2: Upper bound of the comparison zone S: No. of high speed

counter D: Comparison result

Explanations:

1.
2.

S1 has to be euqal to or smaller than Sz. (S1 < S»)

When S:1 > S», the instruction will perform a comparison by using Si: as the upper bound and Sz as the lower
bound.

S has to designate high speed counters C235 ~ C255, See remarks of APl 53 DHSCS for more details.

D will occupy 3 consecutive devices.

Flags: M1150 ~ M1333; see remarks of APl 53 DHSCS for more details. M1150, M1151 DHSZ executing
multiple points comparison mode; see Program Example 3 for more details; SX series MPU does not support.
M1152, M1153 DHSZ as frequency control mode; see Program Example 4 for more details; SX series MPU
does not support.

The output will not be affected by the scan time.

The zone comparisons and outputs are all processed by inserting interruptions.

Please refer to the remarks on API 53 DHSCS for more information about the limitation to the use of the

instruction in an EH3/SV2 series PLC.

Program Example 1:

1.
2.

7-18

Designate device YO and YO ~ Y2 will be automatically occupied.
When DHSZ instruction is being executed and the counting of the high speed counter C246 reaches upper and

lower bounds, one of YO ~ Y2 will be On

M1000
— | DCNT | C246 |K20000
DHSZ | K1500 | K2000 | C246 YO

YO

— ————— When the present value in C246 < K1,500, YO =0On
Y1l

— ——— When K1,50Q < present value in C246 <K2,000, Y1=0n
Y2

— ——— Whenthe presentvalue in C246 > K2,000, Y2=0n
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Program Example 2:

1. Use DHSZ instruction for high/low speed stop control. C251 is an A-B phase high speed counter and DHSZ only
performs comparison output when there is a C251 counting pulse input. Therefore, even when the present value
in the counter is 0, Y10 will not be On.

2. When X10 = On, DHSZ will require that Y10 has to be On when the present value in the counter < K2,000. To
solve this requirement, you can execute DZCPP instruction when the program was first RUN and compare
C251 with K2,000. When the present value in the counter < K2,000, Y10 will be On. DZCPP instruction is a
pulse execution instruction and will only be executed once with Y10 being kept On.

3. When the drive contact X10 = Off, Y10 ~ Y12 will be reset to Off.

X10

— RST | c251
ZRST | Y10 Y12

M1000

— — DCNT | C251 |K10000

X10

} DZCPP | K2000 | k2400 | c251 Y10
DHSZ | K2000 | K2400 | c251 Y10

4.  The timing diagram

Speed of variable speed
transmission equipment

high d
Ignh spee Y10 AA/

forward '_l_I
|
low speed ﬁ !
forward Y11 ' :
Stop Y12

Presentvalue in
counter C251

2,0002’40

Program Example 3:

1. Program Example 3 is only applicable to EH3/SV2 series MPU.

2.  The multiple set values comparison mode: If D of DHSZ instruction designates a special auxiliary relay M1150,
the instruction will be able to compare (output) the present value in the high speed counter with many set

values.
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10.

11.

12.
13.

7-20

In this mode,

- Sa: start device in the comparison table. S1 can only designate data register D and can be modified by E and
F. Once this mode is enabled, Si1 will not be changed even the E and F has been changed.

- Sz2: number of group data to be compared. Sz can only designate K1 ~ K255 or H1 ~ HFF and can be
modified by E and F. Once this mode is enabled, Sz cannot be changed. If Sz is not within its range, error
code 01EA (hex) will display and the instruction will not be executed.

- S:No. of high speed counter (designated as C241 ~ C254).

- D: Designated mode (can only be M1150)

The No. of start register designated in Si1 and the number of rows (groups) designated in Sz construct a

comparison table. Please enter the set values in every register in the table before executing the instruction.

When the present value in the counter C251 designated in S equals the set values in D1 and DO, the Y output

designated by D2 will be reset to Off (D3 = KO) or On (D3 = K1) and be kept. Output Y will be processed as an

interruption. No. of Y output pointss are in decimal (range: 0 ~ 255). If the No. falls without the range,

SET/RESET will not be enabled when the comparison reaches its target.

When this mode is enabled, PLC will first acquire the set values in DO and D1 as the target value for the first

comparison section. At the same time, the index value displayed in D1150 will be 0, indicating that PLC

performs the comparison based on the group 0 data.

When the group 0 data in the table have been compared, PLC will first execute the Y output set in group 0 data

and determine if the comparison reaches the target number of groups. If the comparison reaches the target,

M1151 will be On; if the comparison has not reached the final group, the content in D1150 will plus 1 and

continue the comprison for the next group.

M1151 is the flag for the completion of one execution of the table, can be Off by the user. Or when the next

comparion cycle takes place and the group 0 data has been compared, PLC will automatically reset the flag.

When the drive contact of the instruction X10 goes Off, the execution of the instruction will be interrupted and

the content in D1150 (table counting register) will be reset to 0. However, the On/Off status of all outputs will be

remained.

When the instruction is being executed, all set values in the comparison table will be regarded as valid values

only when the scan arrives at END instruction for the first time.

This mode can only be used once in the program.

This mode can only be used on the hardware high speed counters C241 ~ C254.

When in this mode, the frequency of the input counting pulses cannot exceed 50kHz or the neighboring two

groups of comparative values cannot differ by 1; otherwise there will not be enough time for the PLC to react

and result in errors.

X10
F——1 DHsZ DO K4 C251 | M1150
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The comparison table:

32-bit data for comparison i
- No. of Y output | On/Off indication UGlEle cogﬂgg
High word Low word register
D1 (KO) DO (K100) | D2 (K10) D3 (K1) 0
D5 (KO) D4 (K200) | D6 (K11) D7 (K1) 1
D9 (KO) D8 (K300) | D10 (K10) D11 (KO) 2
D13 (KO) D12 (K400) | D14 (K11) D15 (KO) 3
K10: Y10 KO: Off 0—-1-2—->3—-0
K11:Y11 K1: On Cyclic scan
Present value
in C251 A
400+ - - - - - - -
300+ ----~- :
I
200+ - - - : [
1 I !
100 T+ = I I !
I 1 [ |
T 1 t +
Y10 ] L
Y11 A
M1151 —
|

1
| 3
Aol
1
D1150 _0 0

14. Special registers for flags and relevant settings:

Flag Function

M1150 DHSZ instruction in multiple set values comparison mode

M1151 | The execution of DHSZ multiple set values comparison mode is completed.

Special D Function

D1150 Table counting register for DHSZ multiple set values comparison mode

Program Example 4:

1. Program Example 4 is only applicable to EH3/SV2 series MPU.

2. DHSZ and DPLSY instructions are combined for frequency control. If D of DHSZ instruction is a special auxiliary
relay M1152, the present value in the counter will be able to control the pulse output frequency of DPLSY
instruction.

3. Inthis mode,

- Si: start device in the comparison table. Si1 can only designate data register D and can be modified by E and
F. Once this mode is enabled, S:1 will not be changed even the E and F has been changed.

- S2: number of group data to be compared. Sz can only designate K1 ~ K255 or H1 ~ HFF and can be
modified by E and F. Once this mode is enabled, Sz cannot be changed. If Sz is not within its range, error
code 01EA (hex) will display and the instruction will not be executed.

- S: No. of high speed counter (designated as C241 ~ C254).
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- D: Desighated mode (can only be M1152)

4.  This mode can only be used once. For EH3/SV2 series MPU, this mode can only be used in the hardware high
speed counter C241 ~ C254. Please enter the set values in every register in the table before executing the
instruction.

5.  When this mode is enabled, PLC will first acquire the set values in DO and D1 as the target value for the first
comparison section. At the same time, the index value displayed in D1152 will be 0, indicating that PLC
performs the comparison based on the group 0 data.

6. When the group 0 data in the table have been compared, PLC will first execute at the frequency set in group 0
data (D2, D3) and copy the data to D1152 and D1153, determining if the comparison reaches the target number
of groups. If the comparison reaches the target, M1153 will be On; if the comparison has not reached the final
group, the content in D1151 will plus 1 and continue the comprison for the next group.

7. M1153is the flag for the completion of one execution of the table, can be Off by the user. Or when the next
comparion cycle takes place and the group 0 data has been compared, PLC will automatically reset the flag.

8.  If you wish to use this mode with PLSY instruction, please preset the value in D1152.

9. If you wish to stop the execution at the last row, please set the value in the last row KO.

10. When the drive contact of the instruction X10 goes Off, the execution of the instruction will be interrupted and
the content in D1151 (table counting register) will be reset to 0.

11. When in this mode, the frequency of the input counting pulses cannot exceed 50kHz or the neighboring two
groups of comparative values cannot differ by 1; otherwise there will not be enough time for the PLC to react

and result in errors.

X10
— | DHSZ DO K5 c251 | mM1152
PLS MO
MO
—+—— DPLSY | D1152 KO Y0

The comparison table:

32-bit data for comparison Pulse output frequency Table counting

High word Low word 0 ~ 200kHz register D1151
D1  (KO) DO (KO) D3, D2 (K5,000) 0
D5  (KO) D4 (K100) D7, D6 (K10,000) 1
D9  (KO) D8 (K200) D11,D10  (K15,000) 2
D13 (KO) D12 (K300) D15,D14  (K6,000) 3
D17 (KO) D16 (K400) D19,D18  (KO) 4

0—1-2—-3—4

Cyclic scan
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Presentvalue 5004 - - - - - - o _ _.
inC251 !
400 |
I
300 :
|
200 I
I
100 . | I I
oy I ! I
s 0 I I I
qg)_ (HZ | I | 1
%) 15,000} I : I |
= | | |
s I I |
§ 10,000} | :
s | '_r
o 5,000 P )
R ! ! I |
3 0 1 1 1 .
. ! ! I I I
MI153 1 4« Tl
! [ 1 4
| 1 1
|
1 I
D1151 0 0

12. Special registers for flags and relevant settings:

Flag Function
M1152 DHSZ instruction in frequency control mode
M1153 The execution of DHSZ frequency control mode is completed.
Special D Function
D1151 Table counting register for DHSZ multiple set values comparison mode

D1152 (low word) In frequency control mode, DHSZ reads the upper and lower limits in the
D1153 (high word) | taple counting register D1153 and D1152.

D1336 (low word)

D1337 (high word) Current number of pulses output by DPLSY instruction
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13. The complete program:

X10
— | DMOVP| K5000 D2
DMOVP | K10000| D6
DMOVP | K15000( D10
DMOVP| K6000 | D14
DMOVP KO D18
DMOVP KO DO
DMOVP| K100 D4
DMOVP| K200 D8
DMOVP| K300 D12
DMOVP| K400 D16
DHSZ DO K5 C251 | M1152
PLS MO
MO
—/4— DPLSY | D1152 KO Y0
Frequency Number Output
of point
pulses

14. During the execution of DHSZ instruction, do not modify the set values in the comparison table.
15. The designated data will be arranged into the the above program diagram when the program executes to END

instruction. Therefore, PLSY instruction has to be executed after DHSZ instruction has been executed once.

7-24 DVP-PLC APPLICATION MANUAL



7 Application Instructions APl 50-88

API Mnemonic Operands Function
56 SPD (EDIED]CD) Speed Detection

Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |SPD: 7 steps

S1 *

SZ * * * * * * * * * * *

D * * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2 |ES[EX]EC] EC3-8K | SX [EH3[SV2|ES|EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

Si: External pulse input terminal Sz: Pulse receiving time (ms) D: Detected result

Explanations:

1.
2.
3.

DVP

See the specifications of each model for their range of use.
Flag: M1100 (SPD instruction performs sampling for one time)

External pulse input terminals designated in Si for all series MPU:

ot MPU EsiExiEC/EC3-8K sX EH3/SV2
double-phase:
X0/ X1, X10 / X11,
) double-phase:
] ) . single-phase: X4 /X5, X14 / X15,
Available input points X0/ X1 )
X1, X2 ) single-phase:
single-phase:
X1~ X3, X11 ~ X13,
X1, X2
X5 ~ X7, X15 ~ X17

For SX series MPU, the X0 and X1 can be used together with A-B phase input points. When “A ahead of B”
detection result is a positive value and “B ahead of A” detection result is a negative value, the multiplied
frequency of the counter can be set by D1022.

EH3/SV2 Vv1.86 (and above) can only detect the speed of one input (X0/X1, X1 ~ X3). EH3/SV2 V1.88 (and
above) can detect the speeds of four inputs at most. If the X0, X4, X10, or X14 is selected, the speed of an
A/B-pahse input will be detected. If the input terminal slected is in the range of X1 ~ X3, X5 ~ X7, X11 ~ X13, or
X15 ~ X17, the speed of a single-pahse input will be detected. For example, when selecting X0/X1 of the
HHSCO (X0~X3) as the speed detection of the single-phase inputs, the remaining inputs of HHSCO, such as X2
and X3 cannot be used to detect speed. The same rule applies to HHSC1 (X4~X7), HHSC2 (X10~X13) and
HHSC3 (X14~X17).

The received number of pulses of the input terminal designated in Sz is calculated within the time (in ms)
designated in Sz. The result is stored in the register designated in D.

D will occupy 5 consecutive devices. D + 1 and D are the detected value obtained from the previous pulses; D
+3 and D + 2 are the current accumulated number of values; D + 4 is the counting time remaining (max.

32,767ms).
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8.  Pulse frequency detection for all series:

MPU Max. frequency
ES/EX/EC/EC3-8K X1 (20kHz), X2 (10kHz)
SX X0/X1 (4kHz), X1 (20kHz), X2 (10kHz)

XO0/X1 (200kHz), X1 (200kHz), X2 ~ X3 (10kHz), X4/X5
(200kHz), X5 (200kHz), X6 ~ X7 (10kHz), X10/X11 (200kHz),
EH3/SV2 X11 (200kHz), X12 ~ X13 (10kHz), X14/X15 (200kHz), X15
(200kHz), X16 ~ X17 (10kHz)

Note: X10/X11 in the 20 points of EH3: 10kHz

9.  This instruction is mainly used for obtaining a proportional value of rotation speed. The result D and rotation
speed will be in proportion. The following equation is for obtaining the rotation speed of motor.
N: Rotation speed

N= 60(?0) ><103(rpm) n: The number of pulses produced per rotation
n

t:  Detecting time designated in Sz (ms)

10. The X input point designated by this instruction cannot be used again as the pulse input terminal of the high
speed counter or as an external interruption signal.

11. There is no limitation on the times of using this instruction in the program, but only one instruction will be
executed at a time.

12. When SPD instruction is enabled and M1100 = On, SPD instruction will perform a sampling at the moment when
M1100 goes from Off to On and stop the sampling. If you wish to resume the sampling, you have to turn Off
M1100 and re-enable SPD instruction.
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Program Example:

1. When X7 = On, D2 will calculate the high-speed pulses input by X1 and stop the calculation automatically after
1,000ms. The result will be stored in DO.

2. When the 1,000ms counting is completed, D2 will be cleared to 0. When X7 is On again, D2 will start the
calculation again.

X7
F———- SsPD X1 K1000 DO

X7

Ca TN~ LT

; -
D2: Preserflt value )-'_rr DO:TDetéE';':; value
\ ’

4

1 y ,

Contentin D;'rl'rr/ J.l‘i _,.l')_r

————p|e—————»]
1,000ms | 1,000ms

1ﬂ\f\\

ContentinD4 py4: Remaining time (ms)

Remarks:

1. When ES/EX/EC/EC3-8K and SX series MPU use X1 or X2, the relevant high speed counters or external

interruptions 1101 and 1201 cannot be used.
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API Mnemonic Operands Function
57 ||D| PLSY EDIED]CD) Pulse Y Output

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|KnXKnY|KnM|KnS| T |C |D | E | F |PLSY: 7 steps

S1 B Ml * * LTl T Y IDPLSY: 13 steps

SZ * * * * * * * * * * *

D *

PULSE 16-bit 32-bit
ES[EX[EC] EC3-8K | SX [EH3]SV2 |ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:

S1: Pulse output frequency S2: Number of output pulses D: Pulse output device (please use transistor output

module)

Explanations:

1.

7-28

The program of ES/EX/EC/EC3-8K series MPU can use PLSY instruction two times but cannot designate the
same Y device.

Flags: M1010 ~ M1345. See remarks for more detalils.

S1 designates the pulse output frequency. For SX series, you can directly use the instruciton to output pulses at
50kHz. EH3/SV2 series MPU of V1.4 and later versions use M1190 ~ M1191, and Y0 and Y2 are able to output
0.01 ~ 500Hz.

Range of output frequency for all series:

MPU ES/EX/EC EC3-8K SX EH3/SV2
YO : 0 ~20kHz YO : 0~200kHz
Y2 :0 ~20kHz Y2 : 0~200kHz
YO0: 0 ~10kHz Y1:0~10kHz YO0: 0 ~ 50kHz Y4 : 0~200kHz

Frequency range
Y2: 0 ~10kHz Y3 : 0~10kHz Y1: 0 ~10kHz Y6 : 0~200kHz

Y10:0~10KHz (Note)
Y12:0~10KHz (Note)

Only SV2 series with 24 points supports Y10 and Y12.

Sz designates the number of output pulses. The 16-bit instruction can designate 1 ~ 32,767 pulses and the
32-bit instruction can designate 1 ~ 2,147,483,647 pulses.

Number of continuous pulses for all series:

MPU ES/EX/EC/EC3-8K/SX EH3/SV2

The number of output pulses

. _ M1010 (Y0) On _
How to designate continuous pulses designated for YO, Y2, Y4, Y6, Y10

M1023 (Y1) On
and Y12 to be set to KO.

For EH3/SV2 series MPU, when the number of output pulses is set to 0, there will be continuous pulse output
with no limitation on the number of pulses. For ES/EX/EC3-8K/SX series MPU, you have to set M1010 (YO) or
M1023 (Y1) ON to allow a continuous pulse output with no limitation on the number of pulses. For EC3-8K

series, when output value in YO~Y3 is set to 0, there is no limitation on the number of outputs.
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10.

11.
12.

13.

14.

15.

16.
17.
18.

19.

For the pulse output device designated in D, EH3/SV2 series MPU can designate YO, Y2, Y4 and Y6, 24SV2
series MPU can designate YO0, Y2, Y4, Y6, Y10 and Y12. ES/EX/EC/EC3-8Kseries MPU can designate YO and
Y1.

EH3/SV2 series MPU has four groups of A-B phase pulse output from CHO (YO, Y1), CH1 (Y2, Y3), CH2 (Y4,
Y5) and CH3 (Y6, Y7). See 2.3 and remarks for how to set up.

When PLSY instruction is executed, it will designate the number of output pulses (S2) output from the output
device (D) at a pulse output frequency (Si).

24SV?2 series MPU has 2 groups of single-phase pulse output from CH4 (Y10, Y11), CH5 (Y12, Y13).

When PLSY instruction is used in the program, its outputs cannot be the same as those in API 58 PWM and API
59 PLSR.

See remarks for more details on pulse output completed flags for all series.

For ES/EX/EC/EC3-8K series MPU, when PLSY and DPLSY instruction is disabled, the pulse output completed
flags will all be Off automatically.

For EH3/SV2 series MPU, when PLSY and DPLSY instruction is disabled, the user will have to reset the pulse
output completed flags.

The user has to reset the pulse output completed flags after the pulse output is completed.

After PLSY instruction starts to be executed, Y will start a pulse output. Modifying Sz at this moment will not
affect the current output. If you wish to modify the number of output pulses, you have to first stop the execution
of PLSY instruction and modify the number.

S1 can be modified when the program executes to PLSY instruction.

Off time : On time of the pulse output=1: 1.

When the program executes to PLSY instruction, the current number of output pulses will be stored in the
special data registers D1336 ~ D1339. See remarks for more details.

There is no limitation on the times using this instruction. For SX series MPU, the program allows two instructions
being executed on different outputs at the same time. For EC3-8K/EH3/SV2 series MPU, the program allows
four instructions being executed on different outputs at the same time. For 24SV2 series MPU, the program

allows six instructions being executed on different outputs at the same time.

Program Example:

1.

When X0 = On, there will be 200 pulses output from YO at 1kHz. When the pulse output is completed, M1029
will be On and Y10 will be On.

When X0 = Off, the pulse output from YO will stop immediately. When X0 is On again, the output will start again
ffrom the first pulse.

X0
f—— PLSY | K1000 | K200 YO

M1029 -
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0.5ms
le—>|
YOoutptﬂ 1 2 3 L |200
le———|
1ms

Remarks:
1. Flags and special registers for ES/EX/EC/EC3-8K series MPU:

M1010:

M1023:

M1029:
M1030:
M1102:
M1103:
M1078:
M1079:

M1104 :
M1105 :
M1347 :
M1348 :
M1524 :
M1525 :

D1030:
D1031:
D1032:
D1033:

D1336 :
D1337 :
D1338 :
D1339 :

When On, YO output will be continuous with no limitation on the number of pulses. When Off, the
number of output pulses from YO will be decided by S:.

When On, Y1 output will be continuous with no limitation on the number of pulses. When Off, the
number of output pulses from Y1 will be decided by S-.

On when YO pulse output is completed.

On when Y1 pulse output is completed.

On when Y2 pulse output is completed. (for EC3-8K)

On when Y3 pulse output is completed. (for EC3-8K)

YO output pauses.

Y1 output pauses.

YO output pauses. (for EC3-8K)

Y1 output pauses. (for EC3-8K)

YO output completion auto-reset (for EC3-8K)

Y1 output completion auto-reset (for EC3-8K)

Y2 output completion auto-reset (for EC3-8K)

Y3 output completion auto-reset (for EC3-8K)

Low word of the current number of output pulses from YO (for EC3-8K, retainable)
High word of the current number of output pulses from YO

Low word of the current number of output pulses from Y1

High word of the current number of output pulses from Y1

Low word of the current number of output pulses from Y2 (for EC3-8K, retainable)
High word of the current number of output pulses from Y2

Low word of the current number of output pulses from Y3 (for EC3-8K)

High word of the current number of output pulses from Y3

2. Flags and special registers for SX series MPU:

7-30

M1010:

M1023:

M1029:

M1030:
M1078:

When On, YO output will be continuous with no limitation on the number of pulses. When Off, the
number of output pulses from YO will be decided by S-.

When On, Y1 output will be continuous with no limitation on the number of pulses. When Off, the
number of output pulses from Y1 will be decided by S-.

On when YO pulse output is completed.

On when Y1 pulse output is completed.

YO output pauses.
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M1079:
D1030:
D1031:
D1032:
D1033:

D1220

Y1 output pauses.

(SX series) Low word of the current number of output pulses from YO

(SX series) High word of the current number of output pulses from YO

(SX series) Low word of the current number of output pulses from Y1

(SX series) High word of the current number of output pulses from Y1

(SX V3.0 and above) Setting the phase of CHO (YO, Y1): Users can judge the phase of CHO (YO,

Y1) by the last two bits in D1220. The other bits are invalid.

1. KO:YO

2. K2:YO0is an A-phase output, and Y1 is a B-phase output. The A-phase output is ahead of the
B-phase output.

3. Flags and special registers for EH3/SV2 series MPU:

M1010:

M1029:
M1030:
M1036:
M1037:

M1078
M1104

M1190:
M1191:

M1326
M1327

M1334:
M1335:
M1520:
M1521:
M1336:
M1337:
M1522:
M1523:

M1614
M1615

M1340:
M1341:
M1342:
M1343:
M1347:

When On, CHO, CH1, CH2 and CH3 will output pulses at END instruction. Off when the output
starts.

On when CHO pulse output is completed.

On when CH1 pulse output is completed.

On when CH2 pulse output is completed.

On when CH3 pulse output is completed.

CH4 pulse output pauses. (for 24SV2 series)

CHS5 pulse output pauses. (for 24SV2 series)

Able to output 0.01 ~ 500Hz when PLSY YO high-speed output is enabled.
Able to output 0.01 ~ 500Hz when PLSY Y2 high-speed output is enabled.
On when CH4 pulse output is completed. (for 24SV2 series)

On when CH5 pulse output is completed. (for 24SV2 series)

CHO pulse output pauses.

CHZ1 pulse output pauses.

CH2 pulse output pauses.

CH3 pulse output pauses.

CHO pulse output has been sent.

CHZ1 pulse output has been sent.

CH2 pulse output has been sent.

CH3 pulse output has been sent.

CH3 pulse output has been sent. (for 24SV2 series)

CHA4 pulse output has been sent. (for 24SV2 series)

1110 interruption occurs after CHO pulse output is completed.

1120 interruption after occurs CH1 pulse output is completed.

1130 interruption occurs when CHO pulse output is sending.

1140 interruption occurs when CH1 pulse output is sending.

CHO pulse output reset flag
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7-32

M1348:
M1524:
M1525:
D1030:
D1031:
D1032:
D1033:
D1220:

D1221:

D1229:

D1230:

D1332:
D1333:
D1334:
D1335:
D1336:
D1337:

CHA1 pulse output reset flag
CH2 pulse output reset flag
CH3 pulse output reset flag

Low word of the current number of output pulses from CH4 (for 24SV2 series)

High word of the current number of output pulses from CH4 (for 24SV2 series)

Low word of the current number of output pulses from CH5 (for 24SV2 series)

High word of the current number of output pulses from CH5 (for 24SV2 series)
Setting the phase of CHO (YO, Y1): Users can judge the phase of CHO (YO, Y1) by the last two bits in

D1220. The other bits are invalid.
1. KO: YO

2. K1:YO0is an A-phase output, and Y1 is a B-phase output. The A-phase output is ahead of the

B-phase output.

3. K2:YO0is an A-phase output, and Y1 is a B-phase output. The B-phase output is ahead of the

B-phase output.
4. Y1

Phase setting of CH1 (Y2, Y3): D1221 determines the phase by the last two bits; other bits are

invalid.

1. KO: Y2 output

2. K1:Y2, Y3 AB-phase output; A ahead of B.
3. K2:Y2, Y3 AB-phase output; B ahead of A.
4. K3:Y3 output

Phase setting of CH2 (Y4, Y5): D1229 determines the phase by the last two bits; other bits are

invalid.

1. KO: Y4 output

2. K1:Y4, Y5 AB-phase output; A ahead of B.
3. K2:Y4, Y5 AB-phase output; B ahead of A.
4. K3:Y5 output

Phase setting of CH3 (Y6, Y7): D1230 determines the phase by the last two bits; other bits are

invalid.

1. KO: Y6 output

2. K1:Y6, Y7 AB-phase output; A ahead of B.

3. K2:Y6, Y7 AB-phase output; B ahead of A.

4. K3:Y7 output

Low word of the number of remaining pulses at CHO
High word of the number of remaining pulses at CHO
Low word of the number of remaining pulses at CH1
High word of the number of remaining pulses at CH1
Low word of the current number of output pulses at CHO

High word of the current number of output pulses at CHO
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D1338: Low word of the current number of output pulses at CH1
D1339: High word of the current number of output pulses at CH1
D1375: Low word of the current number of output pulses at CH2
D1376: High word of the current number of output pulses at CH2
D1377: Low word of the current number of output pulses at CH3

D1378: High word of the current number of output pulses at CH3

4. When there are many high speed output instructions (PLSY, PWM, PLSR) for YO output in a program, PLC will
only execute the settings and outputs of the instruction that is first enabled.

5. More explanations on M1347, M1348, M1524 and M1525
If the execution of PLSY instruction is complete and it will not be scanned or executed again (when it is used in an
interrupt), PLC will detect the status of M1347 to see if it will be reset automatically, when END instruction is being
executed. After confirming all the pulses output is complete, PLC releases the control and PLSY instruction can

have control over output.

Program Example 1:

El

FEND

M1000
1001 I DPLSY | K1000 | K1000 YO

SET M1347

IRET

M1000
1101 I DPLSY | K1000 | K1000 Y2

SET M1348

IRET

END

Explanations:
a) Whenever X0 is triggered, YO will output 1,000 pulses; whenever X1 is triggered, Y2 will output 1,000 pulses.
b) When X triggers Y pulse output, there should be an interval of at least one scan time between the end of Y

pulse output and the next X-triggered output.
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Program Example 2:

X1
— | M1347

X2
— | PLSY | K1000 | K1000 Y0

END

Explanations:
When both X1 and X2 are On, YO pulse output will keep operating. However, there will be a short pause (approx.

1 scan time) every 1,000 pulses before the output of the next 1,000 pulses.
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API || Mnemonic Operands Function
58 PWM Gy G2 (D | Pulse Width Modulation

Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T |C | D |E|F |PWM:7steps

Sl * * * * * * * * * * *

SZ * * * * * * * * * * *

D *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2 |ES[EX]EC] EC3-8K | SX [EH3[SV2|ES|EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S1: Pulse output width

Sz: Pulse output period D: Pulse output device (please use transistor output module)

Explanations:

N o g kr wbdhE

10.

11.

12.
13.
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S1£Ss.
See the specifications of each model for their range of use.
In ES/EX/EC/EC3-8K series MPU, PWM instruction can only be used once in the program.
Flags: See remarks for more details.
Range of Si: (t) 0 ~ 32,767ms. (refer to the remarks for more information about the time unit settings.)
Range of Sz: (T) 1 ~ 32,767ms (but S1 < S»).
D for all series MPU: (24SV2 does NOT support Y10 and Y12.)

MPU ES/EX/EC EC3-8K
Y1l YO0, Y1, Y2, Y3

EH3/SV2
YO0, Y2,Y4,Y6

SX
YO, Y2

Output point

When PWM instruction is used in the program, its outputs cannot be the same as those of APl 57 PLSY, API 59
PLSR or other positioning instructions.

PWM instruction designates the pulse output width in S1 and pulse output period in Sz and outputs from output
device D.

For SX series MPU, When, S1 <0 or S2 <0 or S1 > S, there will be operational errors (M1067 and M1068 will
not be On), and there will be no output from the pulse output device. When S1 = Sz, the pulse output device will
keep being On.

For EC3-8K/EH3/SV2 series MPU, When, S1 <0 or Sz £ 0 or S1 > S», there will be operational errors (M1067
and M1068 will be On), and there will be no output from the pulse output device. When S:1 = 0, M1067 and
M1068 will not be On and there will be no output from the pulse output device. When S1 = Sz, the the pulse
output device will keep being On.

S:1and Sz can be changed when PWM instruction is being executed.

There is no limitation on the times using this instruction in the program. However, for SX series MPU, two
instructions are allowed to be executed at different output points at the same time; for EC3-8K/EH3/SV2 series

MPU, four instructions are allowed to be executed at different output points at the same time.
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Program Example:

When X0 = On, Y1 will output the pulses as below. When X0 = Off, Y1 output will also be Off.

X0
f——— PwM K1000 | K2000 Y1

t=1,000ms

e

Y1 outptﬂ L

[e—

T=2,000ms

Remarks:

1. Flags for ES/EX/EC/SX series MPU:
M1070: Y1 pulse output time unit switch. When Off: 1ms; when On: 100us
D1032: Low word of the current number of output pulses from Y1

D1033: High word of the current number of output pulses from Y1

2. Flags for EC3-8K series MPU:
M1112: YO pulse output time unit switch. When Off: 1ms; when On: 100us
M21070: Y1 pulse output time unit switch. When Off: 1ms; when On: 100us
M1113: Y2 pulse output time unit switch. When Off: 1ms; when On: 100us
M1071: Y3 pulse output time unit switch. When Off: 1ms; when On: 100us
D1030: Low word of the current number of output pulses from YO
D1031: High word of the current number of output pulses from YO
D1032: Low word of the current number of output pulses from Y1
D1033: High word of the current number of output pulses from Y1
D1336: Low word of the current number of output pulses from Y2
D1337: High word of the current number of output pulses from Y2
D1338: Low word of the current number of output pulses from Y3

D1339: High word of the current number of output pulses from Y3

3. Flags and special registers for EH3/SV2 series MPU:
M1010: | When On, CHO, CH1, CH2 and CH3 will output pulses when END instruction is executed. Off

when the output starts.

M1070: | The setting of time unit of YO has to work with D1371.
M1071: | The setting of time unit of Y2 has to work with D1372.
M1530: | The setting of time unit of Y4 has to work with D1373.
M1531: | The setting of time unit of Y6 has to work with D1374.

M1258: | YO pulse output signals reverse.

M1259: | Y2 pulse output signals reverse.
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M1526: | Y4 pulse output signals reverse.

M1527: | Y6 pulse output signals reverse.

M1334: | CHO pulse output pauses.

M1335: | CH1 pulse output pauses.

M1336: | CHO pulse output has been sent.

M1337: | CH1 pulse output has been sent.

M1520: | CH2 pulse output pauses.

M1521: | CH3 pulse output pauses.
M1522: | CH2 pulse output has been sent.
M1523: | CH3 pulse output has been sent.

D1336: | Low word of the current number of output pulses from CHO.

D1337: | High word of the current number of output pulses from CHO.

D1338: | Low word of the current number of output pulses from CH1.

D1339: | High word of the current number of output pulses from CHL1.
D1371: | Time unit of YO output pulses when M1070 = On.
D1372: | Time unit of Y2 output pulses when M1071 = On.
D1373: | Time unit of Y4 output pulses when M1530 = On.
D1374: | Time unit of Y6 output pulses when M1531 = On.

D1375: | Low word of the current number of output pulses from CH2.

D1376: | High word of the current number of output pulses from CH2.

D1377: | Low word of the current number of output pulses from CH3.

D1378: | High word of the current number of output pulses from CHS3.

4. Time unit settings for EH3/SV2 series MPU:
You cannot modify special M and D devices during the execution of the instruction in the program.
D1371, D1372, D1373 and D1374 determine the time unit of the output pulses from CHO, CH1, CH2 and CH3
and the default setting is K1. If your set value is not within the range, the default value will be adopted.

D1371, D1372, D1373, D1374 KO K1 K2 K3

Time unit 10us 100us 1ms 10ms

5. For the limitation on the times using this instruction in the program, refer to PLSY instruction for more information.
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API Mnemonic Operands Function
59 ||D| PLSR GCGEYEYD Pulse Ramp

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX|KnY|KnM|KnS| T |C | D | E | F |PLSR: 9 steps

St St r R Lttt LY IDPLSR: 17 steps

SZ * * * * * * * * * * *

SB * * * * * * * * * * *

D *

PULSE 16-bit 32-bit
ES[EX[EC] EC3-8K | SX [EH3]SV2 |ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:

S1: Maximum speed of pulse output Sz: Total number of output pulses Sas: Acceleration/deceleration time (ms)

D: Pulse output device (please use transistor output module PLC)

Explanations:

1.
2.

7-38

See the specifications of each model for their range of use.

For ES/EX/EC series MPU, PLSR instruction can be used twice in the program but the outputs cannot be

overlapped.

Flags: See remarks of API 57 PLSY.

Range of S1: 10 ~ 32,767Hz (16-bit); 10 ~ 200,000Hz (32-bit). The maximum speed has to be 10’s multiple; if

not, the 1s digit will be left out. 1/10 of the maximum speed is the variation of one acceleration or deleration.

Please be aware if the variation reponds to the acceleration/deceleration demand from the step motor, in case

the step motor may crash.

Range of S2: 110 ~ 32,767 (16-bit); 110 ~ 2,147,483,647 (32-bit). If Sz is less than 110, the pulet output will be

abnormal.

Range of Sa: below 5,000ms. The acceleration time and deceleration time have to be the same. For

DVP-ES/EX/EC series PLC, see below for more information.

a) The acceleration/deceleration time in a DVP-ES/EX/EC series PLC has to be 10 times longer than the
maximum scan time (D1012). If not, the slope of accleration and deceleration will be incorrect.

b) The minimum set value of acceleration/deceleration time can be obtained from the following equation:

S, > 90,000

S,
If the set value is less than the result obtained from the equation, the acceleration/deceleration time will be
longer. If the set value is less than 90,000/S:, use the result of 90,000/S: as the set value.

¢) The maximum set value of acceleration/deceleration time can be obtained from the following equation:

S
S, < =% X
3 S, 818

d) The speed variation is fixed to 10 steps. If the input acceleration/deceleration time is longer than the
maximum set value, the acceleration/deceleration time will follow the maximum set time. If shorter than the

minimum set value, the accleration/deceleration time will follow the minimum set time.
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10.

11.

12.
13.

14.

15.

16.

17.

Refer to the related section in explanation of PLSY instruction for D devices and maximum frequency,.
EH3/SV2 series MPU has four groups pf A-B phase pulse output CHO (YO, Y1), CH1 (Y2, Y3), CH2 (Y4, Y5)
and CH3 (Y6, Y7). See remarks of API 57 PLSY for how to set up.

24SV2 series MPU: CH4 (Y10, Y11), CH5 (Y12, Y13); Y10 and Y12 are single-phase pulse output.

PLSR instruction is a pulse output instruction with acclerating and decelerating functions. The pulses accelerate
from the static status to target speed and decelerates when the target distance is nearly reached. The pulse
output will stop when the target distance is reached.

For EX/EX/EC series MPU: when PLSR instruction is executed, after S1, S and Sz are set, the pulses will output
from D. The output starts at the frequency of increasing S1/10 at a time. The time forf every frequency is fixed at
S3/9.

S1, Sz and Ss can be changed when PLSR instruction is being executed.

For ES/EX/EC/SX series MPU, when all the YO pulses have been sent, M1029 will be On; when all the Y1
pulses have been sent, M1030 will be On. Next time when PLSR instruction is enabled, M1029 or M1030 will be
0 again and after the pulse output is completed, it will become 1 again.

For EH3/SV2 series MPU, when all the CHO (YO, Y1) pulses have been sent, M1029 will be On; when all the
CH1 (Y2, Y3) pulses have been sent, M1030 will be On; when CH2 (Y4, Y5) pulses have been sent, M1036 will
be On; when CH3 (Y6, Y7) pulses have been sent, M1037 will be On. When all the CH4 (Y10, Y11) pulses have
been sent, M1326 will be On. When all the CH5 (Y12, Y13) pulses have been sent, M1327 will be On. Next time
when PLSR instruction is enabled, M1029, M1030, M1036, M1037, M1326 and M1327 will be 0 again and after
the pulse output is completed, they will become 1 again.

For EC3-8K/EH3/SV2 series MPU, when the instruction designate incorrect parameters, the default output will
become the maximum value or mininum value.

During every acceleration section, the number of pulses ( frequency x time) may not all be integers. PLC will
round up the number to an integer before the output. Therefore, the acceleration time of every section may not
be exactly the same. The offset is determined upon the frequency and the decimal after rounding up. In order to
ensure the correct number of output pulses, PLC will supplement insufficient pulses in the last section.

For the limitation on the times using this instruction in the program, refer to PLSY instruction for more

information.
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Acceleration/deceleration in EC3-8K/SX/EH3/SV2 series MPU:
1. Example:

X0
}—{ f———— PLSR | K1000 D10 K3000 YO

The range of pulse speed for this instruction is 10 ~ 200,000Hz. If the set values of maximum speed and

acceleration/deceleration time exceed the range, PLC will operate by the default value that is within the range.

Operand S1 S S3 D
Explanation Max. frequency | Total number of pulses| Accel/Decel time Output point
16-bit 10 ~ 32,767Hz 110 ~ 32,767 Refer to PLSY
Range ; N _ 1~5,000ms instruction for more
32-hit 10 ~ 200kHz 110 ~ 2,147,483,647 information.
KO: No output ) . .
Definition Kn: Designated Kn: Designated Flag: M1067, M1068 See settings of D1220,
number D1221
frequency

Refer to PLSY instruction for more information on the usage of special M and D devices.

When M1257 is Off, the acceleration/deceleration slope is a straight-line curve, as shown below.

Frequency F
A
(8D Maximum speed: 10 ~ 200,000Hz
| |
| |
1(82) Total number ofioutputpulses
I I
oo 16-bitinstruction: 110 ~ 32,767PLS
frequencyl- = - - - - 32-hit in:struction: 110 ~ 2,147,483,647PLS
1 1 >
| . . [l
/Accel time(S3) IDecel tlme@j
——p! «—
' 1-~5,000ms 1~5,000ms
When M1257 is On, the acceleration/deceleration slope is an S curve, as shown below.
F

|
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3. The acceleration/deceleration of EC3-8K/EH3/SV2 series MPU is based on the number of pulses. If the output
cannot reach the maximum acceleration frequency within the acceleration/deceleration time offered, the
instruction will automatically adjust the acceleration/deceleration time and the maximum frequency.

4. The operands have to be set before the execution of the instruction PLSR. You cannot change the
acceleration/deceleration during the instruciton execution.

5. All acceleration/deceleration instructions are included with the brake function. The brake function will be
enabled when PLC is performing acceleration and the switch contact is suddenly Off. The deceleration will

operate at the slope of the acceleration.

Frequency F
A

—» Original acceleration path
wP - Brake path

y

» TimeT
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APl || Mnemonic Operands Function
60 IST SO@®@ Initial State
Type Bit Devices Word Devices Program Steps
OP X|Y | M|S|K|H]|KnX|KnY|KNM|KnS| T |C |D | E | F |IST: 7 steps
S * * *
D1 *
D2 *
PULSE 16-bit 32-bit
ES[EX[EC] EC3-8K | SX [EH3]SV2 |ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:
S: Start device in the designated operation mode Di1: The smallest No. of designated step in auto mode

D2: The biggest No. of designated step in auto mode

Explanations:

S will occupy 8 consecutive points.

Range of D1 and D2: for SX/EH3 /SV2: S20 ~ S899; for ES/EX/EC/EC3-8K: S20 ~ S127; D2 > Da.
See the specifications of each model for their range of use.

ES/SX/EC3-8K series MPU does not support E, F index register modification.

IST instruction can only be used once in the program.

Flags: M1040 ~ M1047. See remarks for more details.

N o o s~ 0w DN PRE

IST instruction is a handy instruction specifically for the initial status of step ladder control procedure to

accommodate special auxiliary relay.

Program Example 1:

1. Use of IST instruction

M1000
f——— IsT X10 S20 S60

S X10: Individual operation X14: Continuous operation
X11: Zero return X15: Zero return enabled switch
X12: Step operation X16: Start switch
X13: One cycle operation X17: Stop switch

2. When IST instruction is being executed, the following special auxiliary relays will switch automatically.

M21040: Operation forbidden SO0: Initiates manual operation
M21041: Operation starts S1: Initiates zero return
M1042: Pulse output enabled S2: Initiates auto operation

M1047: STL monitor enabled
3. S10 ~ S19 are for zero return and cannot be used as general steps. When S0 ~ S9 are in use, SO ~ S2 represent

manual operation mode, zero return mode and auto operation mode. Therefore, in the program, you have to write
the circuit of the three steps in advance.

4. When switched to S1 (zero return) mode, any On in S10 ~ S19 will result in no zero return.
When switched to S2 (auto operation) mode, any On of the S in D1 ~ D2 or M1043 = On will result in no auto

operation.
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Program Example 2:
1. Robot arm control (by IST instruction):
a) Motion request: Separate the big ball and small ball and move them to different boxes. Configure the control
panel for the control.
b) Motions of the robot arm: descending, clipping ball, ascending, right shifting, releasing ball, ascending, left
shifting.
c) /O devices:

Left-limit X1 Right-limit X2 Right-limit X3
Yo (big) 5 g(small)

Y1
Lower-limit X5 0
Qo O Q@ Ball size Big mall
sensor X0

2. Operation modes:

Upper-limit X4

Manual operation: Turn On/Off of the load by a single button.

Zero return: Press the zero return button to automatically zero-return the machine.

Auto operation:

a) Single step operation: Press “auto start” button for every one step forward.

b) One cycle operation: Press “auto start” button at the zero point. After a cycle of auto operation, the operation
will stops at the zero point. Press “auto stop” button in the middle of the operation to stop the operation and
press “auto start” to restart the operation. The operation will resume until it meets the zero point.

c) Continuous operation: Press “auto start” button at the zero point to resume the operation. Press “auto stop” to
operate until it meets the zero point.

3. The control panel:

/. Start Power @ StartZero Return X15 @ Auto Start X16 \

@ Stop Power @ Auto Stop X17

Clip Right

Ball Ascend  Shift Step X12

° e by z Ret X11

X20  X22  X24 eroreturn ° @ Onecycle

Release Left Operation X13

Ball Descend Shift

] o o Manual @ @ Continuous
\)(21 X23 X25 Operation X10 Operation X14/

a) Ball size sensor X0.
b) Robot arm: left limit X1, big ball right limit X2, small ball right limit X3, upper limit X4, lower limit X5.
¢) Robot arm: ascending YO, descending Y1, right shifting Y2, left shifting Y3, clipping Y4.
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Start Circuit

X0

—

X1 Y4

M1000

|—

IST

X10

S20

S80

IManual Operation Mode |

SO

X20

—<S

Il
10
X21

wal

SET

Y4

Clipping tightly

X22 Y1

— ]

RST

Y4

Clipping released

X23 YO

— A

IZero Return Mode |

SFC.:

S1

x15-|—

S10

X24 X4 Y3

7-44

RST Y4
RST Y1
RST Y2
SET M1043
RST S12

@ Ascending
) Interlocked
@ Descending
FHHA——— :: ) Right shiftin
—iH 1ght shitting Interlocked
X25 X4 Y2
i F———— 3 tettshitting

Clipping released

Descending stops

Right shifting stops

Zero return operation completed

Robot arm ascends to upper limit (X4 On)

Robot arm ascends to upper limit (X4 On)

Robot arm left shifting to left limit (X1 On)

Enable zero return completed flag
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Ladder Diagram:

S1 X15

%5>—| |7 SET S10 Enter zero return mode
S10

—S> RST Y4 Clipping released

RST Y1 Descending stops

- Robot arm ascends to upper limit (X4 On)

X4
— F—— SET s11
S11
- <sS RST Y2 Right shifting stops
X1
— —— SET S12 | Robotarm left shifting to left limit (X1 On)
S12
—S SET | M1043| Enable zero return completed flag
RST S12 | Zeroreturnoperation completed

|Auto Operation Modes |
SFC:

S2

M1041
M1044

n
N
o

X5 + X5 1
X0 T X0 T
S30 SET Y4 S40 SET Y4
TMR TO K30 TMR T1 K30
TO T T1

X4 X4 o
= i

(%))
w
[N
wn
o
H

wn
w
N
(7]
~
S

X5

n
a1
o

S60 RST Y4
TMR T2 K30
T2 T
X4

s70
X4

—|_ X1

80 @
XlT

s2
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Ladder Diagram:

S2M1041 M1044,
<S> —+——FH SET S20 Enter auto operation mode
S20

—<5>—4® Robot arm descending
X5 X0
— HF— sET S30
X5 X0
— —4— sET S40
S30
—S SET Y4 Clipping tightly
TMR TO K30
TO

— SsET s31

S31 X4
—<s>— Robot arm ascending to upper limit (X4 On)

X4

{— sET S32

S32 X2
—<s}—4/|—® Right shifting
X2

— —— SsET S50

S40
—<S SET Y4 Clipping tightly

TMR T1 K30

T1

| — SsET s41

S41 X4
_<S>— Robot arm ascending to upper limit (X4 On)

X4
I SET S42
s42 X3
—<s>——4/|—® Right shifting
X3

— ——— sET S50

S50 X5
_<S>__M—® Robot arm descending

X5
—F——— SsET | sé60
S60
—<S> RST Y4 Clipping released
TMR T2 K30
T2

| — SsET S70

S70 X4
_<S>— Robot arm ascending to upper limit (X4 On)

X4

— —— SET S80

S80 X1

—(S)——M—@ Robot arm left shifting to left limit (X1 On)
X1

G

RET

END
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Remarks:

Flag explanations:

M1040:

M1041:

M1042:
M1043:
M1044:
M1045:

M1046:

M1047:

D1040 ~
D1047:

When On, all step operations are forbidden.

1. Manual mode: M1040 keeps being On

2. Zero return/one cycle operation mode: Between the timing of pressing “auto stop” and “auto start”
buttons, M1040 will keep being On.

3. Step mode: M1040 keeps being On until “auto start” button is pressed.

4. Continuous operation mode: When PLC goes from STOP to RUN, M1040 will keep being On and
turn Off when “auto start” button is pressed.

Step operation starts. Special M for initial S2 to move to the next step.

1. Manual/zero return mode: M1041 keeps being Off.

2. Step/one cycle operation mode: M1041 will only be On when “auto start” button is pressed.

3. Continuous operation mode: M1041 keeps On when “auto start” button is pressed; Off when “auto
stop” button is pressed.

Enabling pulse output. Sending pulses once when “auto start” button is pressed.

On when zero return is completed.

In continuous operation mode, M1044 has to be On to more S2 to the next step.

All output resets are forbidden.

If the machine (not at the zero point) goes

- from manual (S0) to zero return (S1)

- from auto (S2) to manual (S0)

- from auto (S2) to zero return (S1)

1. When M1045 is Off, and any of the S among D1 ~ D2z is On, SET Y output and the step in action will
be reset to Off.

2. When M1045 is On, SET Y output will be remained but the step in action will be reset to Off

If the machine executes zero return (at the zero point) and goes from zero return (S1) to manual (S0),

no matter M1045 is On or Off, SET Y output will be remained but the step in action will be reset to Off.

STL state setting. On when any of the steps is On. When M1047 is forced On, On of any S will result in

On of M1046. D1040 ~ D1047 will record the No. of the previous 8 points before On of S.

On for enabling STL monitor. When IST instruction starts to be executed, M1047 will be forced On. In

every scan time, as long as IST instruction is still On, M1047 will be forced On. M1047 monitors all the

S.

On status of step No. 1 ~ 8
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API Mnemonic Operands Function
61 ||[D| SER |P| GGE2@OCn) | Search a Data Stack

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX[KnYKnM|KnS| T |C | D | E | F |SER, SERP: 9 steps

S1 N R S (N I ol DSER, DSERP: 17 steps

SZ * * * * * * * * * * *

D * * * * * *

n * * *

PULSE 16-bit 32-bit
ES[EX]EC]EC3-8K | SX [EH3]SV2|ES[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:

S1: Start device for data stack comparison S2: Data to be compared D: Start device for storing comparison

result n: Length of data to be compared

Explanations:

1.

o M W DN

o

When S: are used in device F, only 16-bit instruction is applicable.

D will occupy 5 consecutive points.

Range of n: for 16-bit instruction 1 ~ 256; for 32-bit instruction 1 ~ 128.

See the specifications of each model for their range of use.

The n data in the registers starting from Si are compared with Sz and the results are stored in the registers
starting from D.

In the 32-bit instruction, S1, Sz, D and n will designate 32-bit registers.

For D, the 16-bit counters and 32-bit counters cannot be mixed when being used.

Program Example:

1.

7-48

When X0 = On, the data stack consist of D10 ~ D19 will be compared against DO and the result will be stored in
D50 ~ D52. If there are equivalent values appearing during the comparison, D50 ~ D52 will all be 0.

The data are compared algebraically. (-10 < 2).

The No. of the register with the smallest value among the compared data will be recorded in D53; the biggest
will be recorded in D54. When there are more than one smallest value or biggest value, device D will record the

No. of the register with bigger value.

}—H—| SER D10 | DO | D50 | K10 |

—p| S1 | Content E;)c?rtr?ptgrgg Data No. | Result D | Content Description
D10 88 0 D50 4 Tote}l number of data with
S equivalent values
D11 100 1 Equal D51 1 No. of the first equivalent value
D D12 110 2 D52 8 No. of the last equivalent value
D13 150 3 D53 7 No. of the smallest value
D14 | 100 |DO=K100 4 Equal D54 9 No. of the biggest value
D15| 300 5
D16 | 100 6 Equal
»| D17 5 7 Smallest
D18 | 100 8 Equal
D19 | 500 9 Biggest
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API || Mnemonic Operands Function
62 ||D| ABSD EDIED]CD]ED) Absolute Drum Sequencer

Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T |C |D|E | F |ABSD: 9 steps

S N (N N (N A B DABSD: 17 steps

SZ * * *

D * * *

n * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2|ES|EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

Si: Start device in the data table Sz: No. of counter D: Start No. of the devices for the comparison results

n: Number of data for comparison

Expl
1.

o & 0D

anations:

When S1 designates KnX, KnY, KnM and KnS, the 16-bit instruction has to designate K4 and 32-bit instruction
has to designate K8.

For SX series MPU, Sz only supports C device.

Range of n: 1 ~ 64

See the specifications of each model for their range of use.

ABSD instruction is for the absolute control of the multiple output pulses generated by the present value in the
counter.

Sz of DABSD instruction can designate high speed counters. However, when the present value in the high
speed counter is compared with the target value, the result cannot output immediately owing to the scan time. If

an immediate output is required, please use DHSZ instruction that is exclusively for high speed counters.

Program Example:

1.

DVP

Before the execution of ABSD instruction, use MOV instruction to write all the set values into D100 ~ D107 in
advance. The even-number D is for lower bound value and the odd-number D is for upper bound value.
When X10 = On, the present value in counter C10 will be compared with the four groups of lower and upper
bound values in D100 ~ D107. The comprison results will be stored in M10 ~ M13.

When X10 = Off, the original On/Off status of M10 ~ M13 will be remained.

X10

— —— ABSD | D100 Cc10 M10 K4
C10 X11

— ——— RsST Cc10

X11

— ——— CNT C10 K400
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M12 will be On.

4. M10~ M13 will be On when the present value in C10 = upper bound value or = lower bound value.
Lower bound value Upper bound value Present value in C10 Output
D100 = 40 D101 =100 40 =< C10 = 100 M10 =On
D102 = 120 D103 = 210 120 = C10 = 210 M11 =0On
Lower bound value Upper bound value Present value in C10 Output
D104 = 140 D105 =170 140 = C10 = 170 M12 = On
D106 = 150 D107 =390 150 = C10 = 390 M13 =On
5. If the lower bound value > upper bound value, when C10 < upper bound value (60) or > upper bound value (140),

Lower bound value

Upper bound value

Present value in C10

Output

D100 =40

D101 =100

40 = C10 = 100

M10 =On

D102 =120

D103 = 210

120 = C10 = 210

M11 = On

D104 = 140

D105 = 60

A
A

M12 = On

D106 = 150

D107 = 390

60 C10 140
150 Ci10 390

A
IA

M13 = On

7-50

40 100

—

M10

120

M11 | |

210

60 140

M12 |

150

390

M13

I T
0 200

400
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API || Mnemonic Operands Function
63 INCD EDED]CD]ED) Incremental Drum Sequencer

Type Bit Devices Word Devices Program Steps
OP XY | M]|S|K|H|KnX|KnY|KnM|KnS| T | C | D | E | F |INCD: 9 steps

Sl * * * * * * *

S

D * * *

n * *

PULSE 16-bit 32-bit
ES[EX]EC] EC3-8K [ SX [EH3][SV2|ES[EX]EC]| EC3-8K | SX [EH3[SV2|ES|EX]EC] EC3-8K [ SX |EH3[SV2

Operands:

Si: Start device in the data table Sz: No. of counter D: Start No. of the devices for the comparison results

n: Number of data for comparison

Explanations:

1. When Si1 designates KnX, KnY, KnM and KnS, it has to designate K4.

2. Inthe 16-bit instruction, Sz has to designate CO ~ C198 and will occupy 2 consecutive No. of counters.

3. Rangeofn:1~64

4. See the specifications of each model for their range of use.

5. Flag: M1029 (instruciton execution completed)

6. INCD instruction is for the relative control of the multiple output pulses generated by the present value in the

counter.

7. The present value in Sz is compared with Si. Sz will be reset to 0 whenever a comparison is completed. The

current number of data processed in temporarily stored in Sz + 1.

8. When n data have been processed, M1029 will be On for one scan period.

Program Example:

1.

DVP

Before the execution of INCD instruction, use MOV instruction to write all the set values into D100 ~ D104 in
advance. D100 = 15, D101 = 30, D102 = 10, D103 = 40, D104 = 25.

The present value in C10 is compared against the set values in D100 ~ D104. The present value will be reset to
0 whenever a comparison is completed.

The current number of data having been processed is temporarily stored in C11.

The number of times of reset is temporarily stored in C11.

Whenever the content in C11 pluses 1, M10 ~ M14 will also correspondingly change. See the timing diagram
below.

After the 5 groups of data have been compared, M1029 will be On for one scan period.

When X0 goes from On to Off, C10 and C11 will both be reset to 0 and M10 ~ M14 will all be Off. When X0 is On

again, the instruction will start its execution again from the beginning.

X0 M1013
f {1 CNT c10 K100

INCD | D100 | C10 M10 K5
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30

40

X0 [

15

C10
Present value

Cl1
11
Present value, 0
M10

M11
M12
M13

M14

M1029
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API Mnemonic Operands Function
TTMR @ ™ Teaching Timer

Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |TTMR: 5 steps

D *

n * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

D: Device No. for storing the “On” time of button switch n: Multiple setting

Explanations:

1.

o wDn

D will occupy 2 consecutive devices.

Range ofn: 0 ~ 2

See the specifications of each model for their range of use.

TTMR instruction can be used 8 times in the program.

The “On” time (unit: 200ms) of the external button switch is stored in device No. D + 1. The “On” time (unit:
second) of the switch is multiplied by n and stored in D.

Multiple setting:

When n = 0, unit of D = second

When n =1, unit of D = 100ms (D x 10)

When n =2, unit of D = 10ms (D x 100)

Program Example 1:

1.

The “On” (being pressed) time of button switch X0 is stored in D1. The setting of n is stored in DO. Therefore, the
button switch will be able to adjust the set value in the timer.

When X0 goes Off, the content in D1 will be cleared to 0, but the content in DO will remain.

X0
F— TTMR DO KO

X% I s

D1 DO
D1
i
l—>] | ————>
T T
Ontime (sec) Ontime (sec)

Assume the “On” time of X0 is T (sec.), see the relation between DO, D1 and n in the table below.

n DO D1 (unit: 100ms)
KO (unit: s) 1xT D1=D0x 10
K1 (unit: 200 ms) 10xT D1=DO
K2 (unit: 10 ms) 100 x T D1 =D0/10
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Program Example 2:

1. Use TMR instruction to write in 10 groups of set time.
2. Write the set values into D100 ~ D109 in advance.
3. The timing unit for timer TO ~ T9 is 0.1 sec. The timing unit for the teaching timer is 1 sec.
4. Connect the 1-bit DIP switch to X0 ~ X3 and use BIN instruction to convert the set value of the switch into a bin
value and store it in E.
5. Store the “On” time (sec.) of X10 in D200.
6. MO refers to the pulses generated from one scan period after the button switch of the teaching timer X10 is
released.
7. Use the set number of the DIP switch as the indirectly designated pointer and send the content in D200 to
D100E (D100 ~ D109).
M10
— ————— TMR TO D100
M11
————— TMR T1 D101
M19
— ———— TMR T9 D109
M1000
— ————— BIN K1X0 E
X10
— ———— TTMR | D200 KO
X10
—————— PLF MO
MO
— —— mov | D200 | D100E
Remarks:
1. There is no limitation on the times using this instruction in the program and 8 instructions can be executed at the

same time.
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API Mnemonic Operands Function
65 STMR COmMd Special Timer

Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|{KnS| T |C |D | E | F |STMR: 7 steps

S *

m * *

D * * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: No. of timer

Explanations:
Range of S: for SX TO ~ T191; for EH/EH2/SV TO ~ T199; for EH3/SV2 TO ~ T183
Range of m: 1 ~ 32,767

1
2
3
4.
5
6

D will occupy 4 consecutive devices.

m: Set value in timer (unit: 100ms) D: No. of start output device

See the specifications of each model for their range of use.

STMR instruction is used for Off-delay, one shot timer and flashing sequence.

The No. of timers designated by STMR instructions can be used only once.

Program Example:
1.
2.

When X10 = On, STMR instruction will designate timer TO and set the set value in TO as 5 seconds.
YO0 is the contact of Off-delay. When X10 goes from Off to On, YO will be On. When X10 goes from On to Off, YO

will be Off after a five seconds of delay.

When X10 goes from On to Off, there will be a five seconds of Y1 = On output.

When X10 goes from Off to On, there will be a five seconds of Y2 = On output.

When X10 goes from Off to On, Y3 will be On after a five seconds of delay. When X10 goes from On to Off, Y3

will be Off after a five seconds of delay.

YO

X10
—— STMR TO K50
X10 ]
1 h I
1
YO ;55ec| | 5sec
| 1
1 1
Y1 1 |55ec| | 55ec|
T \ [
1
Y2 5$ec| | I_
1 I
| |t
Y3 1 |5 sec 1
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6. Add ab contact of Y3 after X10, and Y1 and Y2 can operate for flashing sequence output. When X10 goes Off,
YO0, Y1 and Y3 will be Off and the content in T10 will be reset to 0.

X10 Y3

}—1 fF—4+——— sTMR T10 K50 YO
X10 | [

v LT L]

Y2 |Ssec|5 secl | | |
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API Mnemonic Operands Function
66 ALT |P @@ Alternate State
Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|{KnS| T | C |D | E | F |ALT, ALTP: 3 steps
D * * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2 |ES[EX]EC] EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K | SX [EH3[SV2

Operands:

D: Destination device

Explanations:
1. See the specifications of each model for their range of use.
2. When ALT instruction is executed, “On” and “Off” of D will switch.

3. This instruction adopts pulse execution instructions (ATLP).

Program Example 1:

When X0 goes from Off to On, YO will be On. When X0 goes from Off to On for the second time, YO will be Off.

X0
———1 ALTP YO

A A

X0
‘ A

YO

Program Example 2:

Using a single switch to enable and disable control. At the beginning, MO = Off, so YO = On and Y1 = Off. When X10
switches between On/Off for the first time, MO will be On, so Y1 = On and YO = Off. For the second time of On/Off
switching, MO will be Off, so YO = On and Y1 = Off.

X10
—{4———— ALT MO

LG
MO

1)

Program Example 3:

Generate flashing. When X10 = On, TO will generate a pulse every 2 seconds and YO output will switch between On

and Off following the TO pulses.

X10 TO
TMR TO K20
TO
F——- ALTP YO
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API Mnemonic Operands Function
67 RAMP EDIED]CD]ED) Ramp Variable Value
Type Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|[KnX[KnY|KnM|KnS| T |C | D | E | F |RAMP: 9 steps
S1 * DRAMP: 17 steps
S *
D *
n * *
PULSE 16-bit 32-bit
ES[EX[EC]EC3-8K | SX [EH3]SV2|ES|[EX][EC[EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2
Operands:

Sa1: Start of ramp signal Sz: End of ramp signal D: Duration of ramp signal n: Scan times

Expl
1.

o M W DN

9.
10.
11.

anations:

Range of n: 1 ~ 32,767

D will occupy 2 consecutive points.

See the specifications of each model for their range of use.

Flags: M1026 (enabling RAMP; see remarks for more details); M1029 (RAMP execution completed).

This instruction is for obtaining slope (the relation between linearity and scan time). Before using this instruction,
you have to preset the scan time.

The set value of start ramp signal is pre-written in D10 and set value of end ramp signal in D11. When X10 = On,
D10increases towards D11 through n (= 100) scans (the duration is stored in D12). The times of scans are
stored in D13.

In the program, first drive M1039 = On to fix the scan time. Use MOV instruction to write the fixed scan time to
the special data register D1039. Assume the scan time is 30ms and take the above program for example, n =
K100, the time for D10 to increase to D11 will be 3 seconds (30ms x 100).

When X10 goes Off, the instruction will stop its execution. When X10 goes On again, the content in D12 will be
reset to O for recalculation.

When M1026 = Off, M1029 will be On and the content in D12 will be reset to the set value in D10.

When this instruction is used with analog signal outputs, it will be able to buffer START and STOP.

DRAMP only supports SX V3.0, and above.

Program Example:

X1

F—— RAMP D10 D11 D12 K100

D10

0

D11

D10
D12 | D12
| D11
I
I 1
| |
| &——>| |[e——]|
n scans n scans
D10<D11 D10 >D11

The scan timesis storedin D13
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Remarks:
D12 for enabling On/Off of M1026:

M1026=0ON M1026=0OFF

XlOJ Start signal |_| XlOJ Start signal |

D11 - - - D11

D10 b1z D10

M1029 | | M1029 Nl

Please be noted that the content in D can only be modified when the instruction stops executing. Modification cannot
be made in the execution of the instruction.
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API Mnemonic Operands Function
68 DTM GO Data Transform and Move

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX|KnY/lKnM|KnS| T |C |D | E | F DTM: 9 steps

S1 *

S *

m * * *

n * * *

PULSE 16-bit 32-bit
ES|EX]EC]EC3-8K| SX [EH3[SV2 |ES[EX|EC]EC3-8K | SX [EH3[SV2|ES[EX]EC[EC3-8K | SX [EH3[SV2

Operands:

Si1: Start device of the source data stack  D: Start device of the destination data stack m: Transformation mode

n: Length of source data stack

Explanations:

1.

7-60

For parameter settings of operand m, please refer to the following description. K, H, D devices can be specified
by operand m. If the set value is not in the available range, no transformation or move operation will be
executed and no error will be detected.

K, H, D devices can be specified by operand n, which indicates the length of the source data stack. The
available range for n is 1~256. If the set value falls out of available range, PLC will take the max value (256) or
the min value (1) as the set value automatically.

Explanations on parameter settings of m operand:

KO: With n = 4, transform 8-bit data into 16-bit data (Hi-byte, Lo-byte) in the following rule:

Hi-byte Lo-byte

® Hi-byte Lo-byte

@ @ @
® |:‘> ® @
O]

K1: With n = 4, transform 8-bit data into 16-bit data (Lo-byte, Hi-byte) in the following rule:

Hi-byte Lo-byte

@ Hi-byte Lo-byte

@ @ @
® |:> @ ®
O]
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K2: With n = 2, transform 16-bit data (Hi-byte, Lo-byte) into 8-bit data in the following rule:

Hi-byte Lo-byte

Hi-byte Lo-byte ®

O] @ @
® ® |:‘> ®
®

K3: With n = 2, transform 16-bit data (Lo-byte, Hi-byte) into 8-bit data in the following rule:
Hi-byte Lo-byte

Hi-byte Lo-byte @
@ @

O]
©) ©) :> @
©)

K4: With n = 3, transform 8-bit HEX data into ASCII data (higher 4 bits, lower 4 bits) in the following rule:
Hi-byte Lo-byte

Hi-byte Lo-byte OH
) oL

@ @H

€) :> L

®H

OL

K5: With n = 3, transform 8-bit HEX data into ASCII data (lower 4 bits, higher 4 bits) in the following rule:

Hi-byte Lo-byte

Hi-byte Lo-byte oL
O] OH

@ L

® |:‘> @H

GL

®H
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K6: When n = 4, transform 8-bit ASCII data (higher 4 bits, lower 4 bits) into HEX data in the following rule:
(ASCII value to be transformed includes 0 ~ 9 (0x30~0x39), A ~ F (0x41~0x46), and a ~ f (0x61~0x66).)

Hi-byte Lo-byte

) Hi-byte Lo-byte

@ ON©)
® |:‘> ® ®
®

K7: When n = 4, transform 8-bit ASCII data (lower 4 bits, higher 4 bits) into HEX data in the following rule:

Hi-byte Lo-byte

® Hi-byte Lo-byte

@ @ 0
©) |:> ® 0
®

K8: Transform 8-bit GPS data into 32-bit floating point data in the following rule:

Hi-byte Lo-byte

32bit Floating (S+4=H4E)

S+0 dd
| dd.mm;mm,mm, | D+0
S+1 mm;,
S+2 mm, 32bit Floating (S+4 != HAE)
S+3 mm; | —dd.mm;mm,mm, | D+0
S+4 AE
S+5 dd,
S+6 ddq
32bit Floating (S+10=H45)
S+7 mm
1 | dd,ddy.mm;mm,mm, | D+2
S+8 mm,
S+9 mm, 32bit Floating (S+10 != H45)
S+10 45 |—dd1dd0.mm1mm2mm3| D+2

K9: Calculate the optimal frequency for positioning instructions with ramp up/ down function.
Users only need to set up the total number of pulses for positioning and the total time for positioning first,
DTM instruction will automatically calculate the optimal max output frequency as well as the optimal start

frequency for positioning instructions with ramp-up/down function such as PLSR, DDRVI and DCLLM.

Points to note:
1. When the calculation results exceed the max frequency of PLC, the output frequency will be set as 0.

2. When the total of ramp-up and ramp-down time exceeds the total time for operation, PLC will change the
total time for operation (S+2) into “ramp-up time (S+3) + ramp-down time (S+4) + 1” automatically.
Explanation on operands: (For DVP-EH3 series PLCs whose version is 1.60 or below)

S+0, S+1: Total number of pulses for operation (32-bit)
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S+2: Total time for operation (unit: ms)

D1343: Ramp-up time (unit: ms)

D1348: Ramp-down time (unit: ms)

D+0, D+1: Optimal max output frequency (unit: Hz) (32-bit)
D+2: Optimal start frequency (Unit: Hz)

n: Reserved

Whether the ramp-up time is equal to the ramp-down time depends on the setting of M1534. If the ramp-up time
is not equal to the ramp-down time, there will be 30 sections of acceleration, and 30 sections of deceleration. If
the ramp-up time is equal to the ramp-down time, there will be 60 sections of acceleration, and 60 sections of

decelerations.

Explanation on operands: (For DVP-SV2 series PLCs whose version is 1.40 or below)
S+0, S+1: Total number of pulses for operation (32-bit)

S+2: Total time for operation (unit: ms)

S+3: Ramp-up time (unit: ms)

S+4: Ramp-down time (unit: ms)

D+0, D+1: Optimal max output frequency (unit: Hz) (32-bit)

D+2: Optimal start frequency (Unit: Hz)

n: Reserved

The ramp-up time is equal to the ramp-down time. There are 30 sections of acceleration, and 30 sections of

deceleration.

Explanation on operands: (For DVP-EH3 series PLCs whose version is 1.62 (or above) and DVP-SV2 series
PLCs whose version is 1.40 (or above)

S+0, S+1: Total number of pulses for operation (32-bit)

S+2: Total time for operation (unit: ms)

S+3: Ramp-up time (unit: ms)

S+4: Ramp-down time (unit: ms)

D+0, D+1: Optimal max output frequency (unit: Hz) (32-hbit)

D+2: Optimal start frequency (Unit: Hz)

n: Reserved
If S+3 is equal to S+4, the ramp-up time is equal to the ramp-down time, and there are 60 sections of

acceleration, and 60 sections of deceleration. If S+3 is not equal to S+4, the ramp-up time is not equal to the

ramp-down time, and there are 30 sections of acceleration, and 60 sections of deceleration.
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7-64

K11: Conversion from Local Time to Local Sidereal Time
Unlike the common local time defined by time zones, local sidereal time is calculated based on actual
longitude. The conversion helps the user obtain the more accurate time difference of each location within
the same time zone.

Explanation on operands:

S+0, S+1: Longitude (32-bit floating point value; East: positive, West: negative)

S+2: Time zone (16-bit integer; unit: hour)

S+3~ S+8: Year, Month, Day, Hour, Minute, Second of local time (16-bit integer)

D+0~D+5: Year, Month, Day, Hour, Minute, Second of the converted local sidereal time (16-bit integer)

n: Reserved

Example:

Input: Longitude F121.55, Time zone: +8, Local time: AM 8:00:00, Jan/6/2011

Conversion results: AM 8:06:12, Jan/6/2011

K12: Ramp value for multiple points (16-bit)
SV2/EH3: V1.88 or later version support K12~14.

Explanation on operands (16 bits):

S: input value

S+1, S+2..... S+n: input values for multiple points. The value of these values must be set by the following rule,
S+1 must be the smallest value, S+2 must be larger than S+1 and so on. Therefore, S+n
must be the largest value.

D: ramp value

D+1, D +2 ... D+n: Range of ramp values for multiple points

n: Setting value for multiple points. The setting value is within the range between K2 ~ K50. If the setting value

exceeds the range, the instruction is not executed.

The example of a curve is as follows. (n=K4)
A

D+1

D+2

D+4
D+3

\

S+1 S+2 S+3 S+4
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Explanation of the example:

1. If Sislarger than S+1 (S1) and is less than S+2 (Sz), D+1 (D1) and D+2 (D2). D= ((S—S1) X (D2—-D1)/
(S2—-S1))+Du.

2. IfSislessthan S+1, D = D+1. If Sis larger than S+n, D = D+n.

3. The floating-point numbers are involved in the operation. The output value is rounded down to the nearest

whole digit, and then the 16-bit integer is output.

K13: Ramp value for multiple points (32-bit)
Please refer to parameter K12 for more information about the operands. The source device and the destination

device are represented by 32-bit values.

K14: Floating-point value for multiple points
Please refer to parameter K12 for more information about the operands. The source device and the destination

device are represented by 32-bit floating-point values.

K15: Sunrise and sunset times

SV2/EH3: V2.24 or later versions

Explanation on operands:

S1:

S1+0, S1+1: Local longitude (floating-points)

S1+1+2, S1+1+3: Local latitude (floating-point)

S1+1+4: Time zone (integer)

S1+1+5: If the day light saving time is enabled, it is in the integer format. 0: disable; others: enabled.
S1+6, S1+7, S1+8: Year, Month, Day, Hour, Minute, Second of local time (integer); the value used in year
should be 2000 or later.

D:

D+0, D+1, D+2: Hour (24-hour format), Minute, Second of the converted local sunrise time (integer)
D+3, D+4, D+5: Hour (24-hour format), Minute, Second of the converted local sunset time (integer)
m: function code 15

n: Reserved

K16: String combination

Explanations:

The system searches for the location of ETX (value 0x00) of the destination data string (lower 8 bits), then
copies the data string starting of the source register (lower 8 bits) to the end of the destination data string. The

source data string will be copied in byte order until the ETX (value 0x00) is reached.

Points to note:
The operand n sets the max data length after the string combination (max 256). If the ETX is not reached after

the combination, the location indicated by n will be the ETX and filled with 0x00.
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The combination will be performed in the following rule:

Hi-byte Lo-byte

S+0 ‘A
S+1 ‘B’ Hi-byte Lo-byte
S+2 C | D+0 a
S+3 D D+1 b
S+4 0x00 D+2 c
| : D+3 ‘A
Hi-byte Lo-byte D+4 B
D+0 ‘@’ D+5 <
D+1 v | ) D+6 o
D+2 o D+7 0X00
D+3 0X00

K17: String capture

Explanations:

The system copies the source data string (lower 8 bits) with the data length specified by operand n to the
destination registers, where the n+1 register will be filled with 0x00. If value 0x00 is reached before the specified

capture length n is completed, the capture will also be ended.

The capture will be performed in the following rule:

Hi-byte Lo-byte

S+0 ‘a’

S+1 ‘b’ Hi-byte Lo-byte
S+2 ‘ D+0 a
S+3 A rE(S D+1 ‘b’
S+4 ‘B’ D+2 <
S+5 c D+3 0x00
S+6 ‘D’

S+7 0x00

K18: Convert data string to floating point value
Explanations:
The system converts n words (lower 8 bits) of the source data string (decimal point is not included) to floating

point value and stores the converted value in the destination device.

Points to note:

1. Operand n sets the number of total digits for the converted floating value. Max 8 digits are applicable and
the value over n digit will be omitted. For example, n = K6, data string “123.45678" will be converted to
“123.456".
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2. When there are characters other than numbers 1~9 or the decimal point in the source data string, the
character before the decimal point will be regarded as 0, and the value after the decimal point will be
regarded as the ETX.

3. If the source data string contains no decimal point, the converted value will be displayed by an n-digit
floating point value automatically.

The conversion will be performed in the following rule:

Hi-byte Lo-byte

S+0 ‘v

S+1 v

S+2 ‘3’

S+3 o D40 32-bit Floating value
S+4 ‘q :> D+1 123456
S+5 ‘5

S+6 ‘6’

S+7 0x00

K19: Convert floating point value to data string
Explanations:
The system converts the floating point value in the source device S to data string with specified length n

(decimal point is not included).

Points to note:

1. Operand n sets the number of total digits for the floating point value to be converted. Max 8 digits are
applicable and the value over n digit will be omitted. For example, n = K6, floating value F123.45678 will be
converted to data string “123.456".

2. When the digits of source value are more than the specified n digits, only the n digits from the left will be
converted. For example, source value F123456.78 with n=K4 will be converted as data string "1234".

3. Ifthe source value is a decimal value without integers, e.g. 0.1234, the converted data string will be “.1234”
where the first digit is the decimal point.

The conversion will be performed in the following rule:

Hi-byte Lo-byte

D+0 ‘1
D+1 ‘2!
D+2 ‘3
32-bit Floating value N = k6 —
S+0 D+3 .
123.45678 :>
S+1 D+4 ‘A
D+5 ‘5
D+6 ‘6’
D+7 0x00
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K30: Bit swap 16-bit data (for EC3-8K)

Use K30 to swap data in S1~S1+(N-1) and store the swapped data in S2~S2+(N-1).

Bit Swap action: BIT15BITO, BIT14<~BIT1, BIT13BIT2, and so forth.

Explanation: DTM DO D10 K30 K8

DO = 0x0001 D10 = 0x8000
D1 = 0x0002 D11 = 0x4000
D2 = 0x0004 D12 = 0x2000
D3 = 0x0008 D13 = 0x1000
D4 = 0x0010 D14 = 0x0800
D5 = 0x0020 D15 = 0x0400
D6 = 0x0040 D16 = 0x0200
D7 = 0x0080 D17 = 0x0100

K31: Copy WORD data to registers of PLC in a consecutive order

SV2/EH3: V1.88 or later versions supports K31~K36

Explanation on operands:

S: the first source data of the device D

D: the first target data of the device D

m: parameters setting

n: length of the source data (n=1~256) -

Note: D1000~D1999 are not for use

Explanation:

Copy the source value to the D target device of the index value D+0; once complete, add 1 to the value in D+0.

Source value

Indexvalue

D+0 D+1

D+2

—— D+n

Note: When the value in D+0 is less than 1 (default), copy the value in D+0 and add 1 to the value in D+0.

When the value in D+0 is bigger than n (default: n+1), do not copy the value.

7-68
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Explanation of the example:

MO
I DTM DO D100 k31 k5

|

If MO is OFF -> ON for 5 times in a row, DTM instruction copies values in DO to D101~D105 in a
consecutive order. After the DTM instruciotn is exected, add 1 to the value of D100. See the example
below for reference.

DATA

K12 D101 | K12
K13 \. DO / D102 | K13
K14 ] D103 [ K14
K15 D104 | Ki5
K16 D105 | K16

K32: Move the registers of PLC in a consecutive order (from the first to the last) to some specified registers.
Explanation:
Move the value in S+1 (the source data) to the target device D and move the value in S+2 to S+1 till all S source data

of the index value are moved forward and insert KO in S+n. Subtract 1 from the index value of S+0.

Indexvalue

S+0 5+1 1 e — S+

Target value

D
Note: When the value in S+0 is less than 2, it means there is no data and no action is required. When the value in S+0
is larger than n+1, it means data is full and no action is required, no error message and the index value of S+0 is

unchanged. See the example below for reference.

Explanation of the example:

M1
IH DTM D100 D10 k32 k5
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When M1 is OFF-> ON, the DTM instruction moves the value in D101 to DO. After the DTM instruciotn is exected,

Subtract 1 from the value of D100. See the example below for reference.

After one time executionof DTM instruciton, move the value (K12) in D101 to DO and insert KO to the value of D105.

D101 | K13 |~ DO
D102 | K14
D103 | K15

D104 | K16

D105 | KO |¢+—— KO

After five-time executions of DTM instruciton, DO is K16 and the value in D101~D105 are all KO.

0101 | KO |~ DO
D102 | KO
D103 | KO

D104 | KO

D105 | KO |«—— KO

K33: Move the registers of PLC in a consecutive order (from the last to the first) to some specified registers.
Explanation:

Subtract 1 from the index value of S+0. Move the value in S+[S+0] (the source data) to the target device D and insert
KO in S+[S+0].

Indexvalue

S+0 5+1 N —— S+n

Target value

D

Note: When the value in S+0 is less than 2, it means there is no data and no action is required. When the value in S+0
is larger than n+1, it means data is full and no action is required, no error message and the index value of S+0 is
unchanged. See the example below for reference.

Explanation of the example:

M1
| 1]
1

DTM D100 D10 k33 k5
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When M1 is OFF-> ON, the DTM instruction moves the value in D105 to DO. After the DTM instruciotn is exected,

subtract 1 from the value of D100. See the example below for reference.

After one time executionof DTM instruciton, move the value (K16) in D105 to DO and insert KO to the value of D101.

D101 KO |+—— KO

D102 | K12

D103 | K13 DO
D104 | K14
D105 | KI5

After five-time executions of DTM instruciton, DO is K12 and the value in D101~D105 are all KO.

D101 KO |«—— KO

D102 KO

D103 KO DO
D104 | KO
D15 | ko —

K34: Copy BIT data to registers of PLC in a consecutive order

Explanation on operands:

S: the first source data of the device M
D: the first target data of the device M
m: parameters setting

n: length of the source data (n=1~256) -
Note: M1000~M1999 are not for use
Explanation:

Copy the M status of the source value to the M[D+0] target device of the index value D+1; once complete, add 1 to

the value in D+1.

Source start no. Target start no. | Target indexvalue
5 D+0 D+1
M[S]
M[D+0]+0 M[D+0]+1 M[D+0]+2 ~ ====— M[D+0]+n
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Note: When the value in D+1 is less than 0, edit the value to 0 and copy the status of M[S] to M[D+0]+0 and add 1 to
the value in D+1.
When the value in D+1 is bigger than n-1, edit the value in D+1 to n but do not copy the value.

Explanation of the example:

MO
1] DTM DO D100 k34 k8

Set D0=K50, D100=K100, and DTM copy the status of M50 to M100~107. After each execution of DTM instruction,

add 1 to the value of D101. See the example below for reference.

STATUS
1 M100 1
0 \ M50 / M101 0
0 ] M102 0
1 M103 1
1 M104 1
1 M105 1
0 M106 0
1 M107 1

K35: Move the bit data in a consecutive order (from the first to the last) to specified bit registers.
Explanation:

Move the value in M[S+0]+0 (the source data) to the target device M[D] and move the value in M[S+0]+1 to M[S+0]+0
till all M[S+0]+S+1 source data are moved forward and the state changed to OFF. Subtract 1 from the index value of
S+1.

Source startno. Source index value Target startno.
S+0 S+1 D
M[S+0]+0  M[S+0]+1 M[S+0]+2  ===-- M[S+0]+n

Target value

M([D]

Note: When the value in S+1 is less than 1, it means there is no data and no action is required. When the value in S+1
is larger than n, it means data is full and no action is required, no error message and the index value of S+1 is

unchanged. See the example below for reference.
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Explanation of the example:

M1
HI DTM D100 D10 k35 8

When D100 = K100, D10 = K70, the DTM instruction moves the states of M100~107 to M70. After the DTM
instruciotn is exected, subtract 1 from the value of D101. See the example below for reference.

After one time executionof DTM instruciton, move the value (1) in M100 to M70 and insert 0 to the value of M107.

M100
M101
M102
M103
M104
M105
M106
M107

O|= OO0

«— 0

After 8-time executions of DTM instruciton, the state of M70 is 1 and the states in M100~M107 are all O.

M100
M101
M102
M103
M104
M105
M106
M107

M70
T~ ]

O0O|0O|0O|0O|0O|O|0O

«— 0

K36: Move the bit data in a consecutive order (from the last to the first) to specified bit registers.
Explanation:

Move the value in M[S+0]+0 (the source data) to the target device M[D] and move the value in M[S+0]+1 to M[S+0]+0
till all M[S+0]+S+1 source data are moved forward and the state changed to Off. Subtract 1 from the index value of
S+1.

Subtract 1 from the index value of S+1. Move the state in M[S+0]+S+1 (the source data) to the target device M[D] and

change the state of M[S+0]+S+1 to OFF.
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Source start no. Source index value Target start no.
S+0 S+1 D
M[S+0]+0  M[S+0]+1 M[S+0]+2  ===-- M[S+0]+n
' T off

Target status
M[D]

Note: When the value in S+1 is less than 1, it means there is no data and no action is required. When the value in S+1
is larger than n, it means data is full and no action is required, no error message and the index value of S+1 is

unchanged. See the example below for reference.

Explanation of the example:

M1
”I DTM D100 D10 k36 k8

When D100 = K100, D10 = K70, the DTM instruction moves the states of M100~107 to M70. After the DTM
instruciotn is exected, subtract 1 from the value of D101. See the example below for reference.

After one time executionof DTM instruciton, move the value (1) in M100 to M70 and insert O to the value of M107.

M100
M101
M102
M103
M104
M105
M106
M107

D

—[ 1 ]

After 8-time executions of DTM instruciton, the state of M70 is 1 and the states in M100~M107 are all O.

M100
M101
M102
M103
M104
M105
M106
M107

‘\\

O|0O|0O|0O|0|0O |0 |0
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K39: Read the PLC serial number (the PLC serial number contains 17 characters and that takes 9 words)
EH3/SV2: V2.06 or later

Explanation on operands:

S: the first source data of the device D (of no use)
D: the first target data of the device D

m: parameters setting

n: length of the source data (of no use)

Note: D1000~D1999 are not for use

Example:

The PLC serial number is 32EHO0T3W17010001 and if D device is D10, the readings will be stored as the followings,
D10=H3332, D11=H4548, D12=H3030 - D18=H3031.

Program Example 1: K2, K4
1. When MO = ON, transform 16-bit data in DO, D1 into ASCII data in the following order: H byte - L byte - H byte -
Low byte, and store the results in D10 ~ D17.

MO
}—1 DTM DO D2 K2 K2 |
DTM | D2 | D10 | K4 | K4 |
2.  Value of source devices DO, D1:

Register DO D1
Value | H1234 | H5678

3.  When the 1%t DTM instruction executes (m=K2), ELC transforms the 16-bit data (Hi-byte, Lo-byte) into 8-bit data
and move to registers D2~D5.

Register D2 D3 D4 D5

Value H12 H34 H56 H78

4.  When the 2" DTM instruction executes (m=K4), ELC transforms the 8-bit HEX data into ASCII data and move
to registers D10~D17.
Register| D10 D11 D12 D13 D14 D15 D16 D17
Value | HO031 | HO032 | HO033 | HO034 | HO035 | HO036 | HO037 | HOO38
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Program Example 2: K9

m = K9

1. Set up total number of pulses, total time, ramp-up time and ramp-down time in source device starting with DO.
Execute DTM instruction and the optimal max frequency as well as optimal start frequency can be obtained and
executed by positioning instructions.

2. Assume the data of source device is set up as below:

Total Pulses Total Time Ramp-up Time Ramp-down Time
Do, D1 D2 D3 D4
K10000 K200 K50 K50

3.  The optimal positioning results can be obtained as below:

Optimal max frequency | Optimal start frequency

D10, D11 D12
K70000 K3334
1002 Ko
| I DMOY KD 01030 |
WA1002 KA0000
- IDMOV K10000 oo |
K200
! Mo K200 D2 |
340
! Mo K50 D3 |
KHa0
[mov = D4 |
KA 0000 H4464
!DTM oo 010 K9 KD |
SET 1534
H3334 K333
! Mo D12 D1340 |
KHa0 KHa0
! Mo D3 D1343 |
KHa0 KHa0
I WMoY D4 D1348 |
=] KA0000 KFonoo
- | !DDRVI Do D10 ¥0 1 |
END
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API Mnemonic Operands Function
69 ||D|SORT CGCO@m@mO@ O Sort Tabulated Data
Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T | C |D | E | F |SORT: 11 steps
S — * DSORT: 21 steps
mi
m2 * *
D *
n * * *
PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES|EX]EC][EC3-8K [ SX [EH3[SV2

Operands:
S: Start device for the original data ma: Groups of data to be sorted mz: Number of columns of data

D: Start device for the sorted data n: Reference value for data sorting

Explanations:

Range of m1: 1 ~ 32,

Range of m2: 1 ~ 6

Range of n: 1 ~ m2

See the specifications of each model for their range of use.
Flag: M1029 (SORT execution completed).

o gk whE

The sorted result is stored in m1 x mzregisters starting from the device designated in D. Therefore, if S and D

designate the same register, the sorted result will be the same as the data designated in S.

~

It is better that the start No. designated in S is 0.

8. The sorting will be completed after m1 times of scans. After the sorting is completed, M1029 will be On.

There is no limitation on the times of using this instruction. However, only one instruction can be executed at a
time.

10. The function of sorting one-dimensional data is added. If users set m1 and mz to 1, the function will be enabled.
The operand n represents the number of data. It must be in the range of 1 to 32. The data in the n devices
starting from S is sorted. The sorting result is stored in the devices starting from D. This function only needs one
scan time. After data is sorted. M1029 will be ON. This function supports DVP-EH3 series PLCs whose version is
1.62, DVP-SV2 series PLCs whose version is 1.62, DVP-SX series PLCs whose version is 3.0, and above.

11. The 32-bit instruction DSORT is added. It supports DVP-EH3 series PLCs whose version is 1.62, DVP-SV2

series PLCs whose version is 1.62, DVP-SX seires PLCs whose version is 3.0, DVP-EC3-8K whose version is

V8.60 and above.

Program Example:
1. When X0 = On, the sorting will start. When the sorting is completed, M1029 will be On. DO NOT change the data
to be sorted during the execution of the instruction. If you wish to change the data, please make X0 go from Off to

On again.

X0
F——- SORT DO K5 K5 D50 D100
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2. Example table of data sorting

}<— Groups of data: m; —>|

}<— Groups of data: m; —>|

Columns of data: m2

Data Column
Column 1 2 3 4 5
Row Students No. Physics English Math Chemistry
1 (DO) 1 (D5) 90 (D10) 75 (D15) 66 (D20) 79
2 (D1) 2 (D6) 55 (D11) 65 (D16) 54 (D21) 63
3 (D2) 3 (D7) 80 (D12) 98 (D17) 89 (D22) 90
4 (D3) 4 (D8) 70 (D13) 60 (D18) 99 (D23) 50
5 (D4) 5 (D9) 95 (D14) 79 (D19) 75 (D24) 69
Sorted data when D100 = K3.
- Columns of data: mz
Data Column
Column 1 2 3 4 5
Row Students No. Physics English Math Chemistry
1 (D50) 4 (D55) 70 (D60) 60 (D65) 99 (D70) 50
2 (D51) 2 (D56) 55 (D61) 65 (D66) 54 (D71) 63
3 (D52) 1 (D57) 90 (D62) 75 (D67) 66 (D72) 79
4 (D53) 5 (D58) 95 (D63) 79 (D68) 75 (D73) 69
5 (D54) 3 (D59) 80 (D64) 98 (D69) 89 (D74) 90
Sorted data when D100 = K5.
- Columns of data: mz
Data Column
Column 1 2 3 4 5
Row Students No. Physics English Math Chemistry
1 (D50) 4 (D55) 70 (D60) 60 (D65) 99 (D70) 50
2 (D51) 2 (D56) 55 (D61) 65 (D66) 54 (D71) 63
3 (D52) 5 (D57) 95 (D62) 79 (D67) 75 (D72) 69
4 (D53) 1 (D58) 90 (D63) 75 (D68) 66 (D73) 79
5 (D54) 3 (D59) 80 (D64) 98 (D69) 89 (D74) 90

}<— Groups of data: m; —>|

7-78
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3. Example of sorting one-dimensional data: If X0 is ON, the data specified will be sorted. After the data is sorted,
M21092 will be ON.

0y
L{}—‘SORT‘ oo ‘ K1 ‘ K1 ‘ D0 | 0100

Owing to the fact that m1 and mz are set to K1, one-dimensional data will be sorted. 5 values will be sorted (D100=K5).

The values in DO~D4 are shown below.

(a) The values in DO~D4 are shown below.

Data source DO D1 D2 D3 D4
Data 75 65 98 60 79

(b) The sorting result is stored in D50~D54.
Sorting result D50 D51 D52 D53 D54
Data 60 65 75 79 98
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API Mnemonic Operands Function
70 ||D| TKY CO@®@ Ten Key Input

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX[KnY|KnM|KnS| T |C | D | E | F |TKY: 7 steps

S B N I ¥ DTKY: 13 steps

Dl * * * * * * * *

D2 * * *

PULSE 16-bit 32-bit
ES[EX[EC] EC3-8K | SX [EH3]SV2|ES|EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Start device for key input

Explanations:

D1: Device for storing keyed-in value

1. S will occupy 10 consecutive points; D2 will occupy 11 consecutive points.

See the specifications of each model for their range of use.

For SA series MPU, S and D2 do not support E, F index register modification.

D2: Key output signal

2
3.
4

This instruction designates 10 external input points (representing decimal numbers 0 ~ 9) starting from S. The 10

points are respectively connected to 10 keys. By pressing the keys, you can enter a 4-digit decimal figure O ~
9,999 (16-bit instruction) or a 8-digit figure 0 ~ 99,999,999 (32-bit instruction) and store the figure in D1. Dz is

used for storing key status.

There is no limitation on the times of using this instruction. However, only one instruction can be executed at a

time.

Program Example:

1.

Connect the 10 input points starting from X0 to the 10 keys (0 ~ 9). When X20 = On, the instruction will be

executed and the keyed-in values will be stored in DO in bin form. The key status will be stored in M10 ~ M19.

X20

|_

TKY X0 DO M10

©@ ® @ 0 ®@ ©® ® @ @
Lol

r

S S e S S

— [ [ [ [ [ [ ]

®
ll-
|

ov |+24V|S/S|X0| X1|X2|X3|X4|X5|X6|X7|X10|X11

PLC
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(O DEDEEDNEXD) number key

BCD value| 1-digit BCD code

overflowme— 10° | 102 10! 10°

A

BCD value

&

BIN value| DO

2. As shown in the timing chart below, the 4 points X5, X3, X0, and X1 connected to the keys are entered in order
and you can obtain the result 5,301. Store the result in D0O. 9,999 is the maximum value allowed to stored in DO.
Once the value exceeds 4 digits, the highest digit will overflow.

M12 = On when from X2 is pressed to the other key is pressed. Same to other keys.

When any of the keys in X0 ~ X11 is pressed, one of M10 ~ 19 will be On correspondingly.

M20 = On when any of the keys is pressed.

o 0o b~ w

When X20 goes Off, the keyed-in value prior to DO will remain unchanged, but M10 ~ M20 will all be Off.

X0 |3|

X1 [ 4 |

X3 2|
X5 |1|
1
1
1
1
1
1
1
1
1
1
1
T
1
1

M10

M11

M13

M15

signal
M20

1
1
1
Key output
1
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API Mnemonic Operands Function
71 ||D| HKY CO@@®@ Hexadecimal Key Input

Type Bit Devices Word Devices Program Steps
OoP Y | M| S |K|H|[KnX|KnY KNnM{KnS| T | C | D | E | F |HKY: 9 steps

S * DHKY: 17 steps

D1 *

D2 * * * * *

D3 * * *

PULSE 16-bit 32-hit
ES[EX[EC] EC3-8K | SX [EH3]SV2|ES|EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Start device for key scan input Da: Start device for key scan output D2: Device for storing keyed-in value

Ds: Key output signal

Expl

o o M w DN PR

anations:

S will occupy 4 consecutive points.

D1 will occupy 4 consecutive points.

D3 will occupy 8 consecutive points.

See the specifications of each model for their range of use.

For SA series MPU, S, D1 and D3 do not support E, F index register modification.

Flags: M1029 (On whenever a matrix scan period is completed); M1167 (HKY input modes switch). See remarks
for more details.

This instruction designates 4 continuous external input points starting from S and 4 continuous external input
points starting from D1 to construct a 16-key keyboard by a matrix scan. The keyed-in value will be stored in D2
and Ds is used for storing key status. If several keys are pressed at the same time, the first key pressed has the
priority.

The keyed-in value is termporarily stored in DO. When the 16-bit instruction HKY is in use, 9,999 is the maximum
value DO is able to store. When the value exceeds 4 digits, the highest digit will overflow. When the 32-bit
instruction DHKY is in use, 99,999,999 is the maximum value DO is able to store. When the value exceeds 8
digits, the highest digit will overflow.

There is no limitation on the times of using this instruction. However, only one instruction can be executed at a

time.

Program Example:

1.

Designate 4 input points X10 ~ X13 and the other 4 input points Y10 ~ Y13 to construct a 16-key keyboard.
When X4 = On, the instruction will be executed and the keyed-in value will be stored in DO in bin form. The key

status will be stored in MO ~ M7.

X4
F—— HKY X10 Y10 DO MO
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Key in numbers:
QOQQQGGGGQ number key

BCD value| 1-digitBCD code

overflowe— 10° 10° 10° 10°

A

BCD value

Y

BIN value | DO

Function keys input:

a) When Ais pressed, MO will be On and retained. When
D is pressed next, MO will be Off, M3 will be On and
retained.

b) When many keys are pressed at the same time, the

first key pressed has the priority.

Key output signal:
a) When any of A ~ F is pressed, M6 will be On for once.

b) When any of 0 ~ 9 is pressed, M7 will be On for once.

@O®O®O 66
RN

| M5 | mMa | m3 | m2 | M1 [ mo |

When X4 goes Off, the keyed-in value prior to DO will remain unchanged, but MO ~ M7 will all be Off.

External wiring:

HEaEE
iakgigiG
HEgigG
BN ki

24G [+24v] s/s | x10 [ x11 | x12 | x13

BRE

c [viof vir|viz|vi3

[ N N
¢ <
C

PLC (transistor output)
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Remarks:

1.

When this instruction is being executed, it will require 8 scans to obtain one valid keyed-in value. A scan period

that is too long or too short may result in poor keyed-in effect, which can be avoided by the following methods:

a) If the scan period is too short, I/O may not be able to respond in time, resulting in not being able to read the
keyed-in value correctly. In this case, please fix the scan time.

b) If the scan period is too long, the key may respond slowly. In this case, write this instruction into the time
interruption subroutine to fix the time for the execution of this instruction.

Functions of M1167:

a) When M1167 = On, HKY instruction will be able to input the hexadecimal value of 0 ~ F.

b) When M1167 = Off, HKY instruction will see A ~ F as function keys.

Functions of D1037 (only supports EH3/SV2 series MPU):

Write D1037 to set the overlapping time for keys (unit: ms). The overlapping time will vary upon different program

scan time and the settings in D1037.
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API || Mnemonic Operands Function
DSW O Digital Switch

Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T | C |D | E | F |DSW: 9 steps

S *

D1 *

D2 * * *

n * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Start device for switch scan input D.: Start device for switch scan output D2: Device for storing the set value

of switch n: Groups of switches

Explanations:

1.

a rc wbn

Rangeofn:1~2

S and D1 in SX series MPU do not support E, F index register modification.

See the specifications of each model for their range of use.

Flag: M1029 (DSW execution completed)

This instruction designates 4 or 8 consecutive external input points starting from S and 4 consecutive external
input points starting from D1 to scan read 1 or 2 4-digit DIP switches.The set values of DIP switches are stored in
D2. n decides to read 1 or 2 4-digit DIP switches.

There is no limitation on the times of using this instruction in the program. However, for SA series MPU, only one

instruction can be executed at a time. For EH series MPU, two instructions are allowed to be executed at a time.

Program Example:

1.

The first group of DIP switches consist of X20 ~ X23 and Y20 ~ Y23. The second group of switches consist of
X24 ~ X27 and Y20 ~ Y23. When X10 = On, the instruction will be executed and the set values of the first group
switches will be read and converted into bin values before being stored in D20. The set values of the second

group switches will be read, converted into bin values and stored in D21.

X10
F——— Dsw X20 Y20 D20 K2

When X10 = On, the Y20 ~ Y23 auto scan cycle will be On. Whenever a scan cycle is completed, M1029 will be
On for a scan period.
Please use transistor output for Y20 ~ Y23. Every pin 1, 2, 4, 8 shall be connected to a diode (0.1A/50V) before

connecting to the input terminals on PLC.

DVP-PLC APPLICATION MANUAL 7-85



7 Application Instructions API 50-88

X10 Cyclic operation |_|

Y20 0.1s ™ 0.1s : 0.1s

Y21 0.1s ’_ I_
V22 01s ' Interruption

Y23 0.1s

M1029 Execution completed |_|

4.  Wiring for DIP swich input:

DIP switches for 10 10! 10 10
BCD wiring J ] ) ]

\ | | | | | Must connect to a

79 7 9 V. S | diode (1N4148) in

Lr| series

. W \Waa Vg Y4
Mo N
/ /
8
1 2 4 s S P O [

ov |+24v| s/s | X20 | x21 | X22 | X23 |—| X24 | X25 | X26 | X27 |—

The first group The second group

D)y pLC

| Y20 | Y21 | Y22 | Y23

7

J
N
%

7
7

7
7

1@ ot o |103

Remarks:
1. When n =K1, D2 will occupy one register. When n = K2, D2 will occupy 2 consecutive registers.
2. Follow the methods below for the transistor scan output:

a) When X10 = On, DSW instruction will be executed. When X10 goes Off, M10 will keep being On until the
scan output completes a scan cycle and go Off.

b) When X10 is used as a button switch, whenever X10 is pressed once, M10 will be reset to Off when the scan
output designated by DSW instruction completes a scan cycle. The DIP switch data will be read completely
and the scan output will only operate during the time when the button switch is pressed. Therefore, even the
scan output is a transistor type, the life span of the transistor can be extended because it does not operate

too frequently.

X10

— b——— SET M10

M10

— ———— Dsw X20 Y20 D20 K2
M1029

— ——— RST M10
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API Mnemonic Operands Function
73 SEGD |P GcOMD Seven Segment Decoder

Type Bit Devices Word Devices Program Steps
oP X|Y|M]|S|K KnX|{KnY|KnM|KnS| T | C | D | E | F |SEGD, SEGDP: 5 steps

S * * * * * * * * * *

D * * * * * * * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2 |ES[EX]EC] EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K | SX [EH3[SV2

Operands:

S: Source device to be decoded

Explanations

D: Output device after the decoding

See the specifications of each model for their range of use.

Program Example:
When X10 = On, the contents (0 ~ F in hex) of the lower 4 bits (b0 ~ b3) of D10 will be decoded into a 7-segment

display for output. The decoded results will be stored in Y10 ~ Y17. If the content exceeds 4 bits, the lower 4 bits are

still used for the decoding.

X10

F—— SEGD D10

K2Y10

Decoding table of the 7-segment display:

Hex

©

m O O W >

T

Bit Composition

combi- of the 7-

Status of each segment

nation segmentdisplay BQ(a) B1(b) B2(c) B3(d) B4(e) B5(f)

0000
0001
0010
0011
0100
0101
0110
or
1000 ef
1001
1010
1011
1100
1101
1110

1111

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

ON

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

OFF

DVP-PLC APPLICATION MANUAL

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

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

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

B6(g)
OFF
OFF
ON
ON
ON
ON
ON
OFF
ON
ON
ON
ON

OFF
ON
ON
ON

Data

displayed
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API Mnemonic Operands Function
74 SEGL GO Seven Segment with Latch

Type Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|[KnX|KnY KnM|KnS| T |C |D | E | F |SEGL: 7 steps

S * * * * * * * * * * *

D *

n * *

PULSE 16-bit 32-bit
ES[EX[EC] EC3-8K | SX [EH3]SV2 |ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Source device to be displayed in 7-segment display D: Start device for 7-segment display scan output

n: Polarity setting of output signal and scan signal

Expl
1.
2.

anations:

Range of n: 0 ~ 7. See remarks for more details.

For ES/EX/EC series MPU, the instruction can only be used once in the program. For EH3/SV3 series MPU, the
instruction can be used twice in the program. For EC3-8K/SX series MPU, there is no limitation on the times of
using the instruction, but only one instruction can be executed at a time.

For ES/EX/EC/SX/EC3-8K series MPU, the last digit of D should be 0 and it does not support E, F index register
modification.

Flag: M1029 (SEGL execution completed)

This instruction occupies 8 or 12 continuous external input points starting from D for displaying 1 or 2 4-digit
7-segment display data and outputs of scanned signals. Every digit carries a 7-segment display drive (to convert
the BCD codes into 7-segment display signal). The drive also carries latch control signals to retain the
7-segment display.

n decides there be 1 group or 2 groups of 4-digit 7-segment display and designates the polarity for the output.
When there is 1 group of 4-digit output, 8 output points will be occupied. When there are 2 groups of 4-digit
output, 12 output points will be occupied.

When this instruction is being executed, the scan output terminals will circulate the scan in sequence. When the

drive contact of the instruction goes from Off to On again, the scan output terminal will restart the scan again.

Program Example:

1.

When X10 = On, this instruction starts to be executed, Y10 ~ Y17 construct a 7-segment display scan circuit.
The value in D10 will be converted into BCD codes and sent to the first group 7-segment display. The value in
D11 will be converted into BCD codes as well and sent to the second group 7-segment display. If the values in

D10 and D11 exceed 9,999, operational error will occur.

X10
}—H SEGL D10 Y10 K4

When X10 = On, Y14 ~ Y17 will circulate the scan automatically. Every cycle requires 12 scan period. Whenever

a cycle is completed, M1029 will be On for a scan period.
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3. When there is 1 group of 4-digit 7-segment display, n =0 ~ 3.
a) Connect the already decoded 7-segment display terminals 1, 2, 4, 8 in parallel an connect them to Y10 ~
Y13 on the PLC. Connect the latch terminals of each digit to Y14 ~ Y17 on the PLC.
b) When X10 = On, the instruction will be executed and the content in D10 will be sent to the 7-segment
displays in sequence by the circulation of Y14 ~ Y17.
4. When there is 2 groups of 4-digit 7-segment display, n =4 ~ 7.
a) Connect the already decoded 7-segment display terminals 1, 2, 4, 8 in parallel an connect them to Y20 ~
Y23 on the PLC. Connect the latch terminals of each digit to Y14 ~ Y17 on the PLC.
b) The contents in D10 are sent to the first group 7-segment display. The contents in D11 are sent the the
second group 7-segment display. If D10 = K1234 and D11 = K4321, the first group will display 1 2 3 4, and
the second group will display 4 3 2 1.
5.  Wiring of the 7-segment display scan output:
1
o] pp)
com] vio] vir | viz ] vis [com] via] vis ] vie | vi7 [ com] vao] vai] vaz | vzs
1 2 4 8 (_J_J_J
LM\
MM
[ fo fior fio- o' Jio* o o
g8888B~ " +BB88B_E"
The first group _l '|' The second group —I
Remarks:
1. ES/EX/EC series MPU (V4.9 and above) supports this instruction but only supports 1 group of 4-digit 7-segment
display and 8 points of output. This instruction can only be used once in the program. Range of n: 0 ~ 3.
D of ES/EX/EC series MPU can only designate YO.
3. When this instruction is executed, the scan time has to be longer than 10ms. If the scan time is shorter than
10ms, please fix the scan time at 10ms.
4. nis for setting up the polarity of the transistor output and the number of groups of the 4-digit 7-segment display.
5. The output point must be a transistor module of NPN output type with open collector outputs. The output has to

connect to a pull-up resistor to VCC (less than 30VDC). Therefore, when output point Y is On, the signal output

will be in low voltage.

— VCC
Pull-up resistor

Drive Y

On

—— Signal output

PLC ‘ I
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6.

7.

8.

7-90

Positive logic (negative polarity) output of BCD code

BCD value

Y output (BCDcode)

Signal output

(op
®
o
N
O
=

o
S

8 4

2

1

B

C

PRlP|IOlOJlOjlOC|O|O|O|O
oO|oo|rRr|FRP|FP|IP|IO|lO| O|O
o|o|r|FP|O|OC|F |, |]O|O

PRl O(FRP| O|FRP|O|FL|O|F,|O

PRlP|IOlOJlOjlOC|O|O|O|O
oO|Oo|rRr|FRP|FP|IP|IO|lO| O|O

o|o|r|P|O|OC|F |, |]O|O

Rl O(FRP|O|FRP|O|FL|O|F,|O

O|lo|(rRr|FP|IFRP|IFP|IFP|FRP|IFRP|FP]|D>
P |lRPr|lO|lO|OCO|O|FR|FP|PFP |k

RlRr|lo|lo|lrRr|R|lo|lO|R |k

o|Rr|O|(rR|O|Rr|O|FR|O | |0O

Negative logic (positive polarity) output of BCD

code

BCD value

Y output (BCDcode)

Signal output

oy
®
o
N
(e
=

o
S

8 | 4

1

B

C

PP O OO OC|J]O|OC|O|O
oO|Oo|rRr|FP|FP|P|]O|lO| O|O
oO|Oo|rRr|P|O|OC|F |, |]O|O

PRlO|FRP|O|FRL,|O|FRL|O|FL,|O

oc|lo|lr|RPR|R|IRPR|R|R|R|F
Rr|lr|lo|lo|lo|lOo|R |k |R |k

RlRr|lo|lo|lrRr|R|Oo|lOo|rRr|RL|N

OlFRP|O|P|O|FRL|O(F, |O|F

Rr|lr|lojlo|jlo|lo|lo|o|o|o|>
o|lo|lr|Rr|R|R|O|lO|O|O

oO|o|rRr|FP|O|OC|FR |, |]O|O

Rr|lO|Rr|O|lRP|O|Rr|O|R|O|0O

Scan latched signal display

Positive logic (negative polarity)

Negative logic (positive polarity)

Y output (latch)

Output signal

Y output (latch)

Output signal

1

0

0

1
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9. Settings of n:

Groups of 7-segment display 1 group 2 groups

Y output of BCD code + — + —
Scan latched signal display + — + — + — + —
n 0 1 2 3 4 5 6 7
+: Positive logic (negative polarity) output —: Negative logic (positive polarity) output

10. The polarity of transistor output and the polarity of the 7-segment display input can be the same or different by

the setting of n.
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APl || Mnemonic Operands Function

75 ARWS OGO Arrow Switch

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX[KnY|KnM|KnS| T |C | D | E | F |ARWS: 9 steps

S * * * *

Dl * * * * *

D2 *

n * *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES|EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Start device for key input D1: Device to be displayed in 7-segment display D2: Start device for 7-segment

display scan output n: Polarity setting of output signal and scan signal

Explanations:

1.
2.
3.

S will occupy 4 consecutive points.

Range of n: 0 ~ 3. See remarks of APl 74 SEGL for more details.

There no limitation on the times of using this instruction in the program. However, only one instruction is allowed
to be executed at a time.

S and D2 of SX series MPU do not support E, F index register modification, and D2 can only designate the devices
whose last digit is 0 (e.g. YO, Y10....)

See the specifications of each model for their range of use.

The output points designated by this instruction shall be transistor output.

When using this instruction, please fix the scan time, or place this instruction in the time interruption subroutine

(6] ~ 18D,

Program Example:

1.

When this instruction is executed, X20 is defined as down key, X21 is defined as up key, X22 is defined as right
key and X23 is defined as left key. The keys are used for setting up and displaying external set values. The set
values (range: 0 ~ 9,999) are stored in D20.

When X10 = On, digit 10° will be the valid digit for setup. If you press the left key at this time, the valid digit will
circulate as 10° — 10° — 10! — 10?2 — 10%® — 10°.

If you press the right key at this time, the valid digit will circulate as 10° — 102 — 10* — 10° — 10® — 102
During the circulation, the digit indicators connected Y24 ~ Y27 will also be On interchangeably following the
circulation.

If you press the up key at this time, the valid digit will changeas0 - 1 - 2... - 8 - 9 — 0 —1. Ifyou
press the down key, the valid digit will changeas 0 — 9 — 8... — 1 — 0 — 9. The changed value will also

be displayed in the 7-segment display.

X10
}—H— ARWS X20 D20 Y20 KO
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e ! Add up
Y25 Digit indication
Y26 LED

10° 10° 10 10° Move to left @ l} Move to right
v20 ——
Y21 2]
Y22 —3 ]
Y23 — )

Minus down

7-segment display for the 4-digit set value . i o
The 4 switches are used for moving the digits

and increasing/decreasing set values.
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API Mnemonic Operands Function
76 ASC GCOMD ASCII Code Conversion

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX|KnY|KnM|KnS| T |C | D | E | F |ASC: 11 steps

S

D * * *

PULSE 16-bit 32-hit
ES[EX[EC] EC3-8K | SX [EH3]SV2|ES|[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K | SX [EH3[SV2

Operands:
S: English letter to be converted into ASCII code D: Device for storing ASCII code

Explanations:

1.

o M W DN

S: enter 8 Engligh letters by using WPLSoft on computer or enter ASCII code by HPP.

S in SX series MPU only accepts A, B, C, D, E, F, G, H, the 8 English character.

See the specifications of each model for their range of use.

Flag: M1161 (8/16 bit mode switch)

If the execution of this instruction is connected to a 7-segment display, the error message can be displayed by

English letters.

Program Example:

1.

When X0 = On, convert A ~ H into ASCII code and stored it in DO ~ D3.

X0
—— ASC | ABCDEFGH DO

b15 bo
po| 42H (B) | 41H (A) |

D1| 44H (D) | 43H (C) |

D2| 46H (F) | 45H (E) |

D3| 48H (H) | 47H (G) |

Upper 8 bits Lower 8 bits

When M1161 = On, every ASCII code converted from the letters will occupy the lower 8 bits (b7 ~ b0) of a

register. The upper 8 bits are invalid (filled by 0). One register stores a letter.

b15 b0
DO 00 H 41H (A)
D1 00 H 42H (B)
D2 00 H 43H (C)
D3 00 H 44H (D)
D4 00 H 45H (E)
D5 00 H 46H (F)
D6 00 H 47H (G)
D7 00 H 48H (H)

Upper 8 bits Lower 8 bits
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API || Mnemonic Operands Function
77 PR S NED) Print (ASCII Code Output)

Type Bit Devices Word Devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T | C |D | E | F |PR:5steps

S * * *

D *

PULSE 16-bit 32-bit
ES|EX]EC] EC3-8K | SX [EH3[SV2|ES[EX]EC]EC3-8K | SX [EH3[SV2|ES]EX]EC] EC3-8K [ SX [EH3[SV2

Operands:

S: Device for storing ASCII code D: External ASCII code output points

Expl

N o o~ w NP

anations:

S will occupy 4 consecutive points.

D will occupy 10 consecutive points.

This instruction can only be used twice in the program.

D in SX series MPU does not support E, F, index register modification.

See the specifications of each model for their range of use.

Flags: M1029 (PR execution completed); M1027 (number of PR outputs)

This instruction will output the ASCII codes in the 4 registers starting from S from the output devices in the order

designated in D.

Program Example 1:

1.

DVP

Use API 76 ASC to convert A ~ H into ASCII codes and store them in DO ~ D3 and use this instruction to output
the codes in sequence.

When M1027 = Off and X10 goes On, the instruction will be executed. Designate Y10 (low bits) ~ Y17 (high bits)
as the data output points and Y20 for scan signals. Designate Y21 for the monitor signals during the execution.
In this mode, you can execute an output for 8 letters in sequence. During the output, if the drive contact goes Off,
the data output will stop immediately and all the outputs will go Off.

During the execution of the instruction, when X10 goes Off, all the data output will be interrupted. When X10 is

On again, the output will be restarted.

X10
}—1 F—— PR DO Y10

X10 start signal |
Y10~ Y17 data ><A><B><C><D><_ - H><
_" Tl‘}’l J" T scan time (ms)

Y20 scan signal 1 [ 1] R

Y21 being executed L
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Program Example 2:

1. PRinstruction is for outputing a string of 8 bits. When the special auxiliary relay M1027 = Off, PR is able to
execute an output of maximum 8 letters in string. When M1027 = On, PR is able to execute an output of 1 ~ 16
letters in string.

2. When M1027 = On and X10 goes from Off to On, the instruction will be executed. Designate Y10 (low bits) ~ Y17
(high bits) as the data output points and Y20 for scan signals. Designate Y21 for the monitor signals during the
execution. In this mode, you can execute an output for 16 letters in sequence. During the output, if the drive
contact goes Off, the data output will stop after it is completed.

3. When the string encounters 00H (NUL), the string output will finish. The letters coming after it will not be
processed.

4. When X10 goes from On to Off, the data output will automatically stop after one cycle. If X10 keeps being On,
M1029 will not be enabled.

M1002
F——— SET | m1027

X10

———- PR DO Y10

— e e — e — e = = a4

X10 startsignam%-- - s
\ .-
vi0=vir data_/< First letter X \ ::X Last letter >\

| TI.TI|.T | T: scan time or the time of
e the inserted interruption

Y20 scan signal |_| I_l ’_|

\
Y21 being executed | ~—
<»T_l

M1029 (execution completed)

Remarks:
1. Please use transistor output for the output designated by this instruction.

2. When using this instruction, please fix the scan time or place this instruction in a timed interruption subroutine.
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API Mnemonic Operands Function
78 ||D| FROM |P| mom2a@OCn) Read CR Data in Special Modules
Type Bit Devices Word Devices Program Steps
op X [Y M S [K[H][KnX[KnY[KnM[KnS[ T [ C [ D [ E | F | FRoM. FROMP: 9 steps
ml * * *
— * * DFROM, DFROMP: 17 steps
D * * * * * * * *
n * * *
PULSE 16-bit 32-hit
ES|EX|EC]| EC3-8K | SX [EH3[SV2 |ES|EX]EC]| EC3-8K | SX |EH3[SV2|ES|EX]EC| EC3-8K | SX [EH3[SV2
Operands:

mz: No. of special module mgz: CR# in special module to be read D: Device for storing read data n:

Num

Expl
1.
2.
3.

ber of data to be read at a time

anations:

Range of m1 (16-bit and 32-bit): for SX: 0 ~ 7, for EH3/SV2 :0 ~ 255, for SV2: 0 ~ 107.

Range of m2 (16-bit and 32-bit): for SX: 0 ~ 48, for EH3/SV2: 0 ~ 499.

Range of n:

a) 16-bit: for SX: 1 ~ (49 — my), for EH3/SV2: 1 ~ (500 — m>).

b) 32-bit: for SX: 1 ~ (49 — m2)/2, for EH3/SV2: 1 ~ (500 — m2)/2.

This instruction is for reading the data in the CR in special modules.

The 16-hit instruction can designate D = K1 ~ K4; the 32-bit instruction can designate D = K1 ~ K8.

See application examples in API 79 TO insitruction for how to calculate the No. where the special module is

located.

Program Example:

1.
2.

Read CR#29 of special module No.0 into DO and CR#30 into D1. Only 2 groups of data is read at a time (n = 2).
When X0 = On, the instruction will be executed. When X0 = Off, the instruction will not be executed and the data

read will not be changed.

X0
—— FrROM KO K29 DO K2
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API Mnemonic Operands Function

D TO P MmO Write CR Data into Special Modules

Type Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX|KnY|KnM|KnS| T |C |D | E | F |TO, TOP: 9 steps

ma il i DTO, DTOP: 17 steps

m2 * * *

S * * * * * * * * * * *

n * * *

PULSE 16-bit 32-bit
ES[EX[EC] EC3-8K | SX [EH3]SV2|ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX[EC] EC3-8K [ SX [EH3[SV2

Operands:

ma: No. of special module mz: CR# in special module to be written S: Data to be written in CR n: Number

of data to be written at a time

Explanations:

1.
2.
3.

Range of m1 (16-bit and 32-bit): for SX: 0 ~ 7, for EH3/SV2: 0 ~ 255, for SV: 0 ~ 107.
Range of m2 (16-bit and 32-bit): for SX: 0 ~ 48, for EH3/SV2: 0 ~ 499.

Range of n:

a) 16-bit: for SX: 1 ~ (49 — my), for EH3/SV2: 1 ~ (500 — my).

b) 32-bit: for SX: 1 ~ (49 — m2)/2, for EH3/SV2: 1 ~ (500 — m2)/2.

This instruction is for writing the data into the CR in special modules.

The 16-bit instruction can designate S = K1 ~ K4; the 32-bit instruction can designate S = K1 ~ K8.

Program Example:

1.

Use 32-bit instruction DTO to write the content in D11 and D10 into CR#13 and CR#12 of special module No.0O.
Only 1 group of data is written in at a time (n = 1).
When X0 = On, the instruction will be executed. When X0 = Off, the instruction will not be executed and the data

written will not be changed.

X0
}—H DTO KO K12 D10 K1

Operand rules

a) mau: The No. of special modules connected to PLC MPU. No. 0 is the module closest to te MPU. Maximum 8
modules are allowed to connected to a PLC MPU and they will not occupy any |/O points.

b) m2: CR#. CR (control register) is the n 16-bit memories built in the special module, numbered in decimal as
#0 ~ #n. All operation status and settings of the special module are contained in the CR.

¢) FROM/TO instruction is for reading/writing 1 CR at a time. DFROM/DTO instruction is for reading/writing 2

CRs at a time.
Higher 16-bit Lower 16-bit
| CR#10 | CR#8 |4— Designated CRnumber
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d) Number of groups “n” to be transmitted: n = 2 in 16-bit instructions and n = 1 in 32-bit instructions mean

the same.

Designated device Designated CR: Designated device Designated C

DO | «——» | CR#5 DO CR #5

D1 | «—> | CR#6 D1 J<=—[| crue

D2 | «——> | CR#7 D2 CR #7

D3 | «—> | CR#8 53 |1 cres

D4 | «—>» | CR#9 D4 CR #9
D5 | «—> | CR#10 s |J<—L| cr#10
" "

16-bit instruction when n=6

FROM/TO Application Example 1:
Adjust the A/D conversion curve of DVPO4AD. Set the OFFSET value of CH1 as 0V (= KO.ss) and GAIN value as
2.5V (= K2,000Ls8).

M1002
— | TO KO K1 HO K1
TO KO K33 HO K1
X0
— 4t TO KO K18 KO K1
TO KO K24 | K2000 K1

i

32-bitinstruction when n=3

1. Write HO to CR#1 of anlog input module No. 0 and set CH1 as mode O (voltage input: -10V ~ +10V).
2. Write HO to CR#33 and allow OFFSET/GAIN tuning in CH1 ~ CH4.
3. When X0 goes from Off to On, write the OFFSET value KO .sg into CR#18 and the GAIN value K2,000 .sg into

CR#24.

FROM/TO Application Example 2:
Adjust the A/D conversion curve of DVP0O4AD. Set the OFFSET value of CH2 as 2mA (= K400.ss) and GAIN value as
18mA (= K3,600.sB).

M1002
— | TO KO K1 H18 K1
TO KO K33 HO K1
X0
— TO KO K19 K400 K1
TO KO K25 | K3600 K1

1. Write H18 to CR#1 of anlog input module No. 0 and set CH2 as mode 3 (current input: -20mA ~ +20mA).
2. Write HO to CR#33 and allow OFFSET/GAIN tuning in CH1 ~ CH4.
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3. When X0 goes from Off to On, write the OFFSET value K400 .sg into CR#19 and the GAIN value K3,600 Lsg into
CR#25.

FROM/TO Application Example 3:
Adjust the D/A conversion curve of DVP02DA. Set the OFFSET value of CH2 as OmA (= KOss) and GAIN value as
10mA (= K1,000.s8).

M1002
— | TO K1 K1 H18 K1
TO K1 K33 HO K1
X0
— 4} TO K1 K22 KO K1
TO K1 K28 | K1000 K1

1. Write H18 to CR#1 of anlog output module No. 1 and set CH2 as mode 3 (current output: OmA ~ +20mA).

2. Write HO to CR#33 and allow OFFSET/GAIN tuning in CH1 and CH2.

3. When X0 goes from Off to On, write the OFFSET value KO ss into CR#22 and the GAIN value K1,000 s into
CR#28.

FROM/TO Application Example 4:

Adjust the D/A conversion curve of DVP0O2DA. Set the OFFSET value of CH2 as 2mA (= K400.sg) and GAIN value as

18mA (= K3,600.s8).

1. Write H10 to CR#1 of anlog output module No. 1 and set CH2 as mode 2 (current output: +4mA ~ +20mA).

2. Write HO to CR#33 and allow OFFSET/GAIN tuning in CH1 and CH2.

3. When X0 goes from Off to On, write the OFFSET value K400 .sg into CR#23 and the GAIN value K3,600 Lsg into
CR#29.

M1002
— | TO K1 K1 H10 K1
TO K1 K33 HO K1
X0
— 4 TO K1 K23 K400 K1
TO K1 K29 | K3600 K1
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FROM/TO Application Example 5:
When DVPO4AD is used with DVP02DA

M1000
— | FROM | KO KO DO K1
— LD= H88 DO TO KO K1 | H3030 K1
TO KO K2 K32 K2
FROM KO K6 D20 K4
M1000
I FROM | K1 KO DO K1
CMP H49 DO MO
M1013
—tt INC | D100
ADD | D101 K5 D101
— LD= | K4000 | D100 RST | D100
— LD= | K4000 [ D101 RST | D101
M1
—t TO K1 K1 H10 K1
M1
I TO K1 K10 D100 K2
END
1. Read CR#O0 of the extension module No. 0 and see if it is DVPO4AD: H88.
2. If DO = H88, set the input modes: (CH1, CH3) mode 0, (CH2, CH4) mode 3.
3. Setthe average times in CH1 and CH2 from CR#2 and CR#3 as K32.
4. Read the average of input signals at CH1 ~ CH4 from CR#6 ~ CR#9 and store the 4 data in D20 ~ D23.
5. Read CR#0 of the extension module No. 1 and see if it is DVPO2DA-S: H49.
6. D100 increases K1 and D101 increases K5 every second.
7. When D100 and D101 reach K4,000, they will be cleared as O.
8. See if the model is DVP02DA-S when M1 = On. If so, set up output mode: CH1 in mode 0 and CH2 is mode 2.
9. Write the output settings of D100 and D101 into CR#10 and CR#11. The analog output will change by the

changes in D100 and D101.
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APl || Mnemonic Operands Function
80 RS GCOMm@M Serial Communication Instruction
Type Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|[KnX|KnYKnM|KnS| T | C |D | E | F|RS:9 steps
S *
m * * *
D *
n * * *
PULSE 16-bit 32-hit
ES[EX[EC] EC3-8K | SX [EH3]SV2|ES[EX][EC]EC3-8K [ SX [EH3[SV2|ES[EX]EC] EC3-8K | SX [EH3[SV2
Operands:
S: Start device for the data to be transmitted m: Length of data to be transmitted D: Start device for receiving
data n: Length of data to be received
Explanations:
1. Range of m: 0 ~ 256

o M W DN

10.

11.

12.

13.

Range of n: 0 ~ 256

See the specifications of each model for their range of use.

ES series MPU does not support E, F index register modification.

The instruction RS supports COM1 (RS-232), COM2 (RS-485), and COMS3 (a communication card) in a
DVP-EH3/SV2 series PLC. (COM1 only supports DVP-EH3/SV2 series PLCs. COM3 in DVP-EHS3 series PLCs
is only applicable to the communication cards DVP-F232, DVP-F485 and DVP-F422.)

This instruction is a handy instruction exclusively for MPU to use RS-485 serial communication interface. The
user has to pre-store word data in S data register, set up data length m and the data receiving register D and
received data length n. If E, F index registers are used to modify S and D, the user cannot change the set values
of E and F when the instruction is being executed; otherwise errors may cause in data writing or reading.
Designate m as KO if you do not need to send data. Designate n as KO if you do not need to receive data.
There is no limitation on the times of using this instruction in the program, but only one instruction is allowed to
be executed at a time.

During the execution of RS instruction, changing the data to be transmitted will be invalid.

If the peripheral devices, e.g. AC motor drive, are equipped with RS-485 serial communication and its
communication format is open, you can use RS instruction to design the program for the data transmission
between PLC and the peripheral device.

If the communication format of the peripheral device is Modbus, DVP series PLC offers handy communication
instructions API 100 MODRD, API 101 MODWR, and API 150 MODRW, to work with the device. See
explanations of the instructions in this application manual.

If a Delta VFD series AC motor drive is used, the PLC provides the convenience instructions APl 102 FWD, API
103 REV, API 104 STOP, API 105 RDST, and APl 106 RSTEF. If a Delta ASD series servo drive is used, the
PLC provides the convenience instruction API 206 ASDRW. If a Delta DMV series product is used, the PLC
provides the convenience instruction APl 295 DMVRW.

For the special auxiliary relays M1120 ~ M1161 and special data registers D1120 ~ D1131 relevant to RS-485
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communication, see remarks for more details.

Program Example 1:

1. Use COM2 on the PLC to carry out RS-485 communication.

2. Write the data to be transmitted in advance into registers starting from D100 and set M1122 (sending request
flag) as On.

3. When X10 = On, RS instruction will be executed and PLC will start to wait for the sending and receiving of data.
D100 starts to continuousl send out 10 data and when the sending is over, M1122 will be automatically reset to
Off (DO NOT