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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
. HE— G
& T TD
X2 X4 Y2 X2 X|4_®
olo 53 20
X3
X3 — S

Row 1: Using a normally open (NO) switch X0 (“A” switch or “A" contact). When X0 is not pressed, the contact
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1 Basic Principles of PLC Ladder Diagram

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 Y3 X5 X6
=
oflo
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.

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

1-2
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1 Basic Principles of PLC Ladder Diagram

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.

3

| Read input status from outside |

Y

X0 X1
The output result is calculated Start $—]
: YO
based on the ladder diagram. -
(The result has not yet sent to the M100 X3 X10 |
Executing in cycles

external output point, but the — — — —=GD
internal device will perform an '
immediate output.) X100 M505

— — ———129)

End

i

Send the result to the output point |

A

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 Y0 X0 X1 X2 YO
55 1 11 [
,,,, e A G
X3 X4 X3 a X4 i X5

Error detected in the third row

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
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1 Basic Principles of PLC Ladder Diagram

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 coil, 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/SV/EH3/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
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
Output relay 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.
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1 Basic Principles of PLC Ladder Diagram

Device

Functions

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: S0, 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, API 149 MEMW, or through the

peripheral device HPP02 and WPLSoft.
< Device indication: KO ~ K9,999, numbered in decimal form.
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1 Basic Principles of PLC Ladder Diagram

Device Functions

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, Y,M,S,T,C
connection
Normally open in parallel
— y P P OR X, Y, M, S, T,C
] connection
Normally closed in parallel
— I y P ORI X, Y, M, S, T,C
connection
—{4— Rising-edge trigger switch LDP X, Y,M,S, T,C
—V— Falling-edge trigger switch LDF X, Y,M,S,T,C
Rising-edge trigger in series
— 14— ' ANDP X, Y, M,S,T,C
connection
Falling-edge trigger in series
] ——{ _ ANDF X, Y,M,§,T,C
connection
Rising-edge trigger in parallel
— g .g gger in p ORP XY M S.T.C
{4 connection
Falling-edge trigger in parallel
— g. ge trigger in p ORF XY M S.T.C
{{ 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
— Multiple output MRD -
— MPP
—O Coil driven output instruction ouT Y, M, S
—{(SyY—— Step ladder STL S
o ) o See Ch.3 for basic instructions
Basic instruction Application
— ] T _ | (RST/SET and CNT/TMR) and Ch.5 ~
Application instruction instructions o )
10 for application instructions
L 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

...........

1

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

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
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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.

ER— O Network 1
—

An independent network -
|

1

—|
—

T LT

O Network 2

il
-

ml

An incomplete network -
—

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 Ci

4 F— 1 +— — 1 — — F— —> 00000

X11 X12 X13

000‘?>—||—||—H CyoD

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.

",',',',',',',',',',',iiiiiiiiiiaiiiiiiiiiiiiiiiiiiiia """""""""""""""" 0
5000520 T ae®
' H H A1)
¥ LM’}ﬂ TO M3 |
e el | | TMR [ To | K10
T |0 T |
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1 Basic Principles of PLC Ladder Diagram

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 T0
AND M3
ORB

7 ANB

8 ouT Y1
TMR TO K10

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

Falling edge
X0 — X0 >
—HI— Time —ul— 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

— :D—u—

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

edge or falling edge.

DVP-PLC Application Manual 1-9



1 Basic Principles of PLC Ladder Diagram

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

T
safat EWH

ORinstruction OR instruction 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

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 “g" 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.
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1 Basic Principles of PLC Ladder Diagram

MPP is recognized as “ L”. Using the method given MPS
above for the analysis cannot be wrong. However, [I— |_\“,_| | (
sometimes the compiling program will ignore the same
piling prog g E: L wes C
output status, as shown in the figure. \
AT
MRD 4<

fO—(

(A WA U Y U

\G—H

N\

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”.

I w1002 M1002
— —— SET S0
S0 —S)>— SET s21
! |]|:> s21
E —<S>—— SET S22
S22
A
$22
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

B SN
RET

S20 X1

B 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

el el a |

Heslmanainanns QoD i

Dpixaf iMoo .| co !

1—”—v——v—”—v— : v ] SET SO !

L

} SET | s13 5

: ffff::f::fffffff::f:iffffffff::::iffffffff::::ff@

| -si-- x12: :

<S> | = Y12

| ® s

! SET | s20 :

: ff___________'_'_'_____________________'_'_'___________________'_'_'_'______f___________'_'_'_'@_‘l

1 -s20----- S12-----513.  X13 .

<S55 HCs0) |

B (1} !

; RET :

RS, AN

1| X0 | '

Seml | CNT| co | K10 |:

L

IR Go> ’

maly 1 MO i

1 -®] xa !

| >

: M2 i

| <> :

| RST co i

o @
END

® Fuzzy Syntax

LD X0 OR
OR X1 }o block
LD X2 OR
OR MO B piock
ORI M1
Series
ANB connection blcok
LD M2 }9 AND
AND YO block
< Parallel

ORB connection block
AN | X1 O ANI [5) The output will continue
OuUT YO following the status of @
AND CO Multiple

tput
SET so '°MPYE
STL SO Stepladder Start @ }
LD X10 Status SO and X10 operation }@
OuUT Y10 } Status working item and
SET S10 step point transfer
STL S10 @ withdraw S10 status
LD X11  { Withdraw X11 status
OuUT 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 s20 step point transfer
STL S20

Bifurcation
STL S12 @ convergence
STL S13
LD X13 } Status working item ® End of step ladder
OUT SO and step point transfer
RET Return
LD X0

17
CNT COK10
LD Cco & Read CO
MPS
AND X1

®

OuUT MO
MRD -

Multiple
AN X1 outputs
ouT M1
MPP
AN I M2
OuUT M2
RST Co
END End of program

The correct ladder diagram analysis and combination should be conducted from up to down and left to right. However,

1-12
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1 Basic Principles of PLC Ladder Diagram

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.

X? >|<12 >I<I4 Ideal way Less ideal way
i | xs >'<;5J LD X0 LD X0
} | { 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
L LD X0 LD X0
_|X|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.

= [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
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1 Basic Principles of PLC Ladder Diagram

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.
_| !
— |__\_ X Combining or editing should be done from the
4
i ! || : up-left to the bottom-right. The dotted-lined area
— )J K should be moved up.

_—_—— - -

Parallel operation with empty device is not allowed.

-_— ; Empty device cannot do operations with other
I;( }J devices.
e
I : No device in the middle block.
|
F~—
| —
| |_;‘_‘| ‘&\I Devices and blocks in series should be horizontally
! ::| : aligned.
\ _| )
o T Label PO should be in the first row of a complete
PO network.
—
|_‘,&_—| - K Blocks connected in series should be aligned with
o the upmost horizontal line.
—
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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
—||—|J

Ladder diagram complied into instruction

LD TO

LD X1

AND X2

ORB

Ladder diagram complied into instruction
LD X1

AND X2

OR TO

B In diagram (a), 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
HF——

X2

X1
—
X3 X4
—

(@)

X3 X4

—Il—ij
X1 X2
_|

X0

_|

(b)

DVP-PLC Application Manual

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
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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 Ladder diagram complied into instruction
( | | Y1
) I MPS
AND X0
@
ouT Y1
4 MPP
ouT YO
% @ Ladder diagram complied into instruction
X0 ouT YO
| | @ AND X0
ouT Y1

B Correct the circuit of reverse flow
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

- mX0-——— - - XE————— X2 - -~
! | |1 |1 |
1_|| 11 11 !
X0 X1 X2 I X3 X4 X5 |

|| | |
[ | N [ | | | } |
?(3‘ X4 X5 : X10 |
|
N e e | > | —
X6 X7 ] x10 LOOP1 N
:: :I ; { } ‘,f——x&——xr ————————— X5———|
,,,,,,,,, |

reverse flow ! X10 1 LOOP1

|1 !
! |
! )
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1 Basic Principles of PLC Ladder Diagram

Example 2
X0 X1 X2
| ] |
i B L
11 | |_—||_

reverse flow

Reverse flow

1.7 Basic Program Designing Examples

W Start, Stop and Latched

X0 X1 X2
— 11
X3 ' X4 X5
|| e

X6 L XT X10
| |

‘| LooP1

LOOP2

- —— = -

—_—— -

- TX0T T TX1IT T T OXT T T

[ [ 1 11 |

| 11 11

X3 X4 X5 |

1 |1 11 I

| |1 11 |

X6

| !
L _ 0 _ _ _ _____ %
L X8 — — — X7— — — %16 — ~

| | | | ] N

11 11 [l |

X6 I

[ 1 :
~_|_' ___________ ., LOOP1
L — %0 — XI= =X4 — X¥7— %16 —|

I 11

11 11 11 11 [ I
______________ 'Loor)

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 | SIT'/:'JP
this time, Y1 will be Off. It is the reason why this is called “stop s

first”. START
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 snim SIT'/:'JP
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”.

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

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
—~

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 | V1
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
. N SET | M512
DVP series PLC MPU). The circuit can not only be latched _|x
when the power is on, but also keep the continuity of the —]

original control when the power is shut down and switched on _'V||512 :

again.

B Frequently Used Control Circuit

Example 5: Conditional control

X1 X3
— GD =l -

Y1 X3 |
— — | | i

X2 X4 Y1 X2 : !_l : |_I_
— | 4 I @ X4 |1 I | [ 1]
_|Y|2_ Y1 | : Il

Y2 | |

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.
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1 Basic Principles of PLC Ladder Diagram

Example 6: Interlock control

G a -t

Y)lj X3 [ 1 [ 1 [ 1
B % w2 | [ : [ :

X2 X4 Y1 X4 : : : L [
G 1
_|Y2 Y2 : f_'—\_

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
X1 X3 Y2

L " Y @ If we serially connect the normally closed contact of Y2
vi 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
_|X}2 ﬁ Til @ not only make Y1 as the condition for Y2, but also allow
Y2 the stop of Y1 after Y2 is enabled. Therefore, we can
i make Y1 and Y2 execute exactly the sequential control.

Example 8: Oscillating circuit

An oscillating circuit with cycle AT+AT

H.l D w LI L

[—>e—>|
AT AT

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).
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1 Basic Principles of PLC Ladder Diagram

An oscillating circuit with cycle nT+AT

XIO—\|(/]l—|TMR|TO|Kn| xo

1
TO :
::::: Y1 |
|e————> ||
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
—||—|/|—|TMR| T1|Kn1| XOA

I n2*T

—|T|—|1 TMR| T2 | Kn2| |IHI| B

X0 T1 v
—H——GD i
nlxT

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

i Quo> o1 | —
MO Y1 —>H4—AT ! ! !
] QD MO I o

MO Y1
_”HJ Y1 m‘_

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

TMRl T10 |K1000| X0 | :|
il | L

j—l
100 seconds

X0

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.

A T B
—|X|O—| TMR| T5 | K50 | I
I e |
i} I -

Y4 X0 : AT
—||—|/|—|TMR| T6|K30| T6 =i !]_—

Examplel3: Timing extension circuit

—|X|O—| TMR| T11 | Kni |

The total delay time from input X0 is closed to output

Y1is On = (n1+n2)* T. T refers to the clock cycle.

T11
—||—|TMR|T12|Kn2| :
T12 xo — ! :
—] |—® —> NIFT le—
| |
T11 | :
| |
Timer = T11, T12 B n2*T le—
| !
Clock cycle: T T12 | |
I
Y1 :
—>  (N1+n2)*T  je—
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1 Basic Principles of PLC Ladder Diagram

Example 14: How to enlarge the counting range

X13 The counting range of a 16-bit counter is 0 ~ 32,767. As

| |

11 CNT [ C5 | Knl the circuit in the left hand side, using two counters can
C5

I 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

RST C5 . .
X14 time and reset for counting the pulses from X13. When

| RST | C6 the counting of counter C6 reaches n2, the pulses from

_| | < > input X13 will be n1*n2.

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

Traffic light control

Green
. Yellow Green ]
Vertical Red light liah ih light
; ight 1ght
Light I J flashes
| [:::] vertical YO Y1l Y2 Y2
_.@. light
Horizontal I
i Horizonta
Light ) Y10 Y11 Y12 Y12
light
Ontime | 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
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1 Basic Principles of PLC Ladder Diagram

SFC Figure:

M1002

S30
704 TMR | TO | K350 |T10__ TMR | T10 | K250|
Ezl |531}—E TMR | T11 | K50 |
M1013
. TMR | T1 | K250 |T11__ »—@
|322}—|—lTMR | T2 | K50 | |532
M1013

. >—® 1ot TMR | T12 | K50 |
oGO [ G

TMR | T13 | K350|

T13+

DVP-PLC Application Manual

Ladder Diagram:
M1002

—||—4| ZRST | SO | S127 |

SO
<S>

B

TMR | TO | K350 |

—
o

SET S21

S21
G

TMR | T1 | K250 |

SET S22

S22
<S>

TMR| T2 K50 |

S23
L <s

S30
G

é

S31
<S> TMR| T11 | K50 |
M1013
—
T11
—] SET S32
S32
G
4| TMRl T12 | K50 |
T12
| SET S33
S33
—<S>

i

TMR | T13 | K350 |

S23 S33 T13
5%
RET
END
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1 Basic Principles of PLC Ladder Diagram

® Drawing by SFC Editor (WPLSoft)

Drawn by SFC Internal Ladder Diagram
m|LAD-O
— M1002
| |
) | | ZRST| so | s127
S0 SET SO
- B[Transferring Condition 1]
0
| TO
| | | | | TRANS*
S20 S30
S21 S31
TMR T2 K50
- -t M1013
G | 2D
s22 |[) s32
~—T— B[Transferring Condition 4]
1€
|
S23 S33 — | TRANS*
m[Transferring Condition 7]
D
7 I TRANS*
SO
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2 Functions of Devices in DVP-PLC

2.1 All Devices in DVP-PLC

ES/EX/SS series MPU:

Type |Device Item Range Function
X | External input relay X0 ~ X177, 128 points, octal Total %%ﬁf;g?nqgs to external
Y | External output relay YO0 ~ Y177, 128 points, octal 256 points g&gﬁfgﬁﬁ: o external
MO ~ M511, M768 ~ M999, 744
General purpose .
ili o Total Th tact b
Auxiliary N _ : ota e 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_ldicall]fed by TMR
— : instruction. If timing
= | T | Timer |10ms timer (M1028 = On) v I§§$S$3 points (M1028 | Tot@l | reaches its target, the T
2 . : - P contact of the same No.
z 1ms timer T127, 1 points will be On.
o — -
x 16-bit counting up CO ~ C111, 112 points Total
(general purpose) 128 points
16-bit counting up (latched*) C112 ~ C127, 16 points Counter indicated by
32-bit 1-phase 1 inout C235 ~ C238, C241, C242, CNT (DCNT) instruction.
C | Counter | counting P npu C244, 7 points If counting reaches its
up/down 1-phase 2 inputs | C246, C247, C249, 3 points Total target, the C contact of
high-speed 13 points | the same No. will be On.
counter 2-phase 2 inputs | C251, C252, C254, 3 points
(latched*)
Initial step (latched*) S0 ~ S9, 10 points
~ i i Total
s Ste " §10 ~ S19, 10 points (used with ! Used for SEC.
P | Zero return (latched*) IST instruction) 128 points
Latched* S20 ~ S127, 108 points
When the timing
. . reaches the target, the
T | Present value of timer TO ~T127, 128 points contact of the timer will
g be On.
g When the counting
5 C | Present value of counter CO0 ~ C127, 16-bit counter, 128 points reaches the target, the
S C235 ~ C254, 32-bit counter, 13 points contact of the counter
by will be On.
-f.), General purpose DO ~ D407, 408 points Total Memory area for data
x D Dat_a Latched* D408 ~ D599, 192 points 600 points S'[Ol’ggfe; E,dF can be
register Special purpose D1000 ~ D1311, 312 points Total :Jnsdei‘c atci) cr)r:n ex
Index indication E, F, 2 points 312 points '
N | For master control nested loop NO ~ N7, 8 points Sg&i‘gllggg‘t for main
o P | For CJ, CALL instructions PO ~ P63, 64 points Zﬁj'gm_lfdex for €J
'§ External interruption 1001, 1101, 1201, 1301, 4 points
. ) . . I6[ ] ], 1 point (U] ]=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)
g - K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)
8 = H | Hexadecimal form HO0000 ~ HFFFF (16-hit 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

SA/SX/SC series MPU:

Type | Device Item Range Function
X | External input relay X0 ~ X177, 128 points, octal Total Corresponds to external
256 input points
Y | External output relay Y0 ~ Y177, 128 points, octal points Corresponds to external
output points
General purpose MO ~ M511, 512 points (*1)
. ~ i Total
Auxiliary | | atched* M512 ~ M999, 488 points (*3) The contact can be
M1 Relay M2000 ~ M4095, 2,096 points (3) | 409 | 5ot in the program.
Special purnose M1000 ~ M1999, 1,000 points points
P purp (some are latched)
TO ~ T199, 200 points (*1)
100ms T192 ~ T199 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
10ms T240 ~ T245, 6 accumulative points | Points | contact of the same No.
(*4) will be On.
1 T246 ~ T249, 4 accumulative points
_ ms (*4)
8 . . CO ~ C95, 96 points (*1)
> 16-bit counting up C96 ~ C199, 104 points (*3) gg'
@ . . C200 ~ C215, 16 points (*1) :
4 - .
32-bit counting up/down C216 ~ C234. 19 points (*3) points
C235 ~ C244, 1-phase 1 input, 9
points (*3) A
. . Total | Counter indicated by
E_orh?A/S)fj, 32-b|tt 02_4? *%:249, 1-phase 2 inputs, 3 16 CNT (DCNT) instruction.
C Counter | gn-speed counter pcoz'glsf C)254 2-phase 2 inputs. 4 points | If counting reaches its
points (*3) e P puts, target, the C contact of
C235 ~ C245, 1-phase 1 input, 11 the same No. will be On.
points (*3) Total
For SC, 32-bit high-speed | C246 ~ C250, 1-phase 2 inputs, 4 19
counter points (*3) oints
C251 ~ C255, 2-phase 2 inputs, 4 | P
points (*3)
Initial step S0 ~ S9, 10 points (*1)
Zero return ?é?r Jct?c}r?) (l*(i)pomts (used with IST Total
S | Step point General purpose S20 ~ S511, 492 points (*1) éo?r?ti Used for SFC.
Latched* S512 ~ S895, 384 points (*3)
Alarm S896 ~ S1023, 128 points (*3)
When the timing
T | Present value of timer TO ~ T255, 256 points reaches the target, the
contact of the timer will
be On.
= C0 ~ C199, 16-bit counter, 200 points When the counting
8 . . . reaches the target, the
< C | Present value of counter C200 ~ C254, 32-bit counter, 50 points (SC: 53
° . contact of the counter
T points) will be On.
g DO ~ D199, 200 points (*1) Total
General purpose D5000~D9999, 5,000 points (*1) 5,000
o purp (Only supported by SX v.3.0 and points | Memory area for data
2 D Data above) (SX v.3.0 | storage; E, F can be
o register " D200 ~ D999, 800 points (*3) and used for index
a4 Latched \ o
D2000 ~ D4999, 3,000 points (*3) above: | indication.
Special purpose D1000 ~ D1999, 1,000 points 10,000
Index indication EO ~ E3, FO ~ F3, 8 points (*1) points)
N/A | File register KO ~ K1,599 (1,600 points) (*4) Expanded register for
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 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
-g Timed interruption LGDD_’ |17DD‘ 2 points (LJL] =1~ 99, time
* I |Interruption | Interruption inserted when ase = Ams) Position index for
. . interruption subroutine.
high-speed counter 1010, 1020, 1030, 1040, 1050, 1060, total 6 points P
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)
HO0000 ~ HFFFF (16-bit operation)

H00000000 ~ HFFFFFFFF (32-bit operation)

K | Decimal form

H | Hexadecimal form

Constant

*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 SA/SX/SC series MPU:

General purpose Latched Special auxiliary relay Latched
MO ~ M511 M512 ~ M999 M1000 ~ M1999 M2000 ~ M4095
Auxili M | Default: latched Default: latched
LR It is fixed to be non-latched Start: D1200 (K512) Sg;igtriéa:ﬁgs%sgd Start: D1202 (K2,000)
End: D1201 (K999) End: D1203 (K4,095)
100 ms 10 ms 10 ms 1 ms 100 ms
T TO~T199 T200 ~T239 T240 ~T245 T246 ~ T249 T250 ~ T255
(Timer) It is fixed to be non-latched |lt is fixed to be non-latched | _Acpumulatlve type
tis fixed to be latched
16-bit 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) Itis fixed to be Default: latched It is 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
S0 ~S9 S10~S19 S20 ~ S511 S512 ~ S895 S896 ~ S1023
. Default: latched
(Step relay) g : L
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 (Onl
D supported by SX \f&o{m d D200 ~ D999 D1000 ~ D1999 D2000 ~ D4999
(Register) above)
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 MPU:

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 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) 6ints 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 ;:;?gcltr:grllczal;(at&?r{ TMR
' T250~T255, 6 accumulative points (*4) o g
T | Timer T200 = T239, 40 points (*2) 256 |reaches its target, the T
= 10ms 40P / . . points | contact of the same No.
=) T240 ~ T245, 6 accumulative points (*4) will be On
> 1ms T246 ~ T249, 4 accumulative points (*4) )
) 16-hit counting C0 ~ C99, 100 points (*2) -
i up C100 ~ C199, 100 points (*3) ga‘#”ggrc'r,lﬁr';’amd by
32-bit counting C200 ~ C219, 20 points (*2) Total instruction. If countin
C | Counter |up/down C220 ~ C234, 15 points (*3) 253 P g
- - : reaches its target, the C
32-bit hi C235 ~ C244, 1-phase 1 input, 10 points (*3) points
-bit high-speed . PN 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 S*;O ~ S19, 10 points (used with IST instruction) | 44|
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 reaches the target, the
contact of the timer will
g be On.
f-'cg When the counting
© ¢ | 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.
) General purpose | DO ~ D199, 200 points, (*2)
()
% Data Latched D200 ~ D999, 800 points (*3) Total sl\,/ltsggrey iéregé(;:]dbega
g D reqister D2000 ~ D9999, 8,000 points (*3) 10,000 used fo; iny dex
g Special purpose | D1000 ~ D1999, 1,000 points points indication
Index indication | EO ~ E7, FO ~ F7, 16 points (*1) '
N/A | File register KO ~ K9,999 (10,000 points) (*4) EXpa”ded register for
ata storage.
N | For master control loop NO ~ N7, 8 points Control point for main
control loop
P | For CJ, CALL instructions | PO~P255, 256 points Position index for CJ
' ' and CALL
100[_](X0), 1210[_](X1), 120[_](X2), I30[_](X3), 140[_J(X4),
External interruption (*5)| I50[_](X5), 6 points ([_] = 1, rising-edge trigger 1, =
0, falling-edge trigger 1)
_ 16[ 11, 171, 2 points([_J ] = 01~99ms) time base =
% Timed interruption ims o
S 5 18], 1 point (][] = 05~99, time base = 0.1ms) .Posmonllndexkf)or )
o £ [Interruption inserted interruption subroutine.
2 | 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

Type | Device Item Range Function
= K | Decimal form K-32,768 ~ K32,767 (16-bit operation)
% K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)
c . .
s . HO0000 ~ HFFFF (16-bit operation)
O | H |Hexadecimal form H00000000 ~ HFFFFFFFF (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.

Latched settings for all devices in EH2/SV series MPU:

M
(Auxiliary relay)

General purpose

Latched

Special auxiliary relay

Latched

MO ~ M499

M500 ~ M999

M1000 ~ M1999

M2000 ~ M4095

Start: D1200 (K500)

Some are latched and

Start: D1202 (K2,000)

End: D1201 (K999)

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-bit high-speed counting up/down
C0 ~ C99 C100 ~ C199 C200 ~ C219 C220 ~ C234 C235 ~ C245 | C246 ~ C255
(Co;:nter) no%i?tzlr:.e d Default: latched no%i?tzlr:.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 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':tﬂ;%‘i"ﬁigd Start: D1218 (K2,000)
End: D1217 (K999) ' End: D1219 (K9,999)
. . KO ~ 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 MPU:

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) pé)ints On/Off in the program.
Special M1000 ~ M1999, 1,000 points (some are
purpose latched)
TO ~ T199, 200 points (*2) . -
100ms T192 ~T199 is for subroutine Total i-:;?gclt?grllcﬁetic:nli)r{gTMR
. . . .

T | Timer T250~T255, 6 accumulatlve 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.

2 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 i]s-?r Jctsm:)Lr?) (1*2)p0|nts (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)
2 D Special D1000 ~ D1999, 1,000 points Total | Memory area for data
7] ata purpose g
g D register Right-side . 12’-000 storage; E, F can _be ;
o . D9900~D9999, 100 points (*3) (*6) points | used for index indication.
special module
Left-side
special D9800~D9899, 100 points (*3) (*7)
modules
Index . .
indication EO ~ E7, FO ~ F7, 16 points (*1)
N/A | File register KO ~ K9,999 (10,000 points) (*4) gx'oa”ded register for
ata 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 Control point for main
cont.r.ol Iqop
P | ForCJ, CALL instructions | PO~P255, 256 points (P:OASL'T_'O” index for CJ and
100[_]J(X0), 110[](X1), 120[_J(X2), I30[_1(X3), 140[](X4),
150 J(X5), 160 J(X6), 170[J(X7), 190 J(X10), 191 J(X11),
E’:temal_ - 192[71(X12), 193[](X13), 194[](X14), 195 |(X15),
imterruption °5) | 196(x16), 1971(X17), 16 B (C=L, rising-edge trigger
o " =0, falling-edge trigger L)
5 < 16 ], 17LJ_J, 2 points (][ ]=02~99ms) time
o | 2 | Timed interruption | base=1ms) Position index for
2 18], 1 point (][ ]=05~99 - time base=0.1ms) interruption subroutine.
E 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 | 154 151 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)
Z , ,
I} . HO0000 ~ HFFFF (16-bit operation)
O | H | Hexadecimalform H00000000 ~ HFFFFFFFF (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.
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2 Functions of Devices in DVP-PLC

Latched settings for all devices in EH3/SV2 series MPU:

(Auxiliary relay)

General purpose

Latched

Special auxiliary relay

Latched

M

MO ~ M499

M500 ~ M999

M1000 ~ M1999

M2000 ~ M4095

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

Some are latched and
cannot be modified.

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

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

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-bit high-speed counting up/down
C0 ~ C99 C100 ~ C199 C200 ~ C219 C220 ~ C234 C235 ~ C245 | C246 ~ C255
(Cou.?nter) no?:-el;atlélr:é d Default: latched no?:-el;atlélr:é 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 General Latched Step alarm
purpose
S S0 ~ S9 S10 ~ S19 S20 ~ S499 S500 ~ S899 S900 ~ S1023
(Step relay) Non-latched (default) Latched (default)

It is fixed to be latched.

General purpose Latched Special register Latched
D DO ~ D199 D200 ~ D999 D1000 ~ D1999 D2000 ~ D12000
f Default: non-latched Default: latched . Default: latched
(Register) Start: D1216 (K200) ignmneo'tsb':trﬂ;ed?ﬁigd 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 MPU switches between RUN/STOP:
Memory of ES/EX/SS V5.5 (and versions above)

Power Clear all non-latched | Clear all latched Default

el g Off»0On SMOF=IREN RERSel 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 SA/SX/SC/EH2/SV/EH3/SV2 series MPU:

Power Clear all non-latched | Clear all latched Default

MEmeibe Off->0n SHEESRS RN 01 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
SIEGE N, Initial
Special D, Initial Unchanged Unchanged .
; . setting
index register
File Register Unchanged 0

2.2 Values, Constants [K] /[H]

K

Decimal form

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

Constant

H

Hexadecimal form

HO ~ HFFFF (16-bit operation)
HO ~ HFFFFFFFF (32-bit operation)

For different control purposes, there are five types of values inside DVP-PLC for executing the operations. See the
DVP-PLC Application Manual
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2 Functions of Devices in DVP-PLC

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:

bW <«— Double Word
,—i —A
W1 WO
e - <«— Word
BY3 BY2 BY1 BYO Byte
NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO < Nibble

.
-~ — —~ " "~ —r —~ —~r -~

b31|b30|b29|b28|b27 b26|b25|b24|b23|b22|b21|b20|b‘|9|b18|b17 b16} b15|b14|b‘|3|b12 b11|b‘|0| b9 | b8 | b7 | b6 |b5| b4 b3 b2|b1|b0| €— 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:
® Set value in timer T and counter C, e.g. TMR CO K50 (constant K)
= No. of device S, M, T, C, D, E, F, P, |, e.g. M10, T30. (device No.)
® 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.
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.
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2 Functions of Devices in DVP-PLC

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. (;I(:(ewce No. of device M, S, T, C, For DIP SW(';.Ch and 7-section Constant H
’ D,E,FPI Isplay
0 0 0O 00O00O 0 0 0 0 0O 0 0 0 O 0
0 00O 0001 1 1 0 00O 0 0 0 1 1
0 0 0O 0010 2 2 0 0 0O 0 0 1 O 2
0 0 0O 0011 3 3 0 0 0O 0 0 1 1 3
0 00O 0100 4 4 0 00O 01 0O 4
0 0 0O 0101 5 5 0 0 0O 01 0 1 5
0 00O 0110 6 6 0 00O 0 1 1 0 6
0 00O 0111 7 7 0 00O 0 1 1 1 7
0 0 0O 1000 10 8 0 0 0 O 1 0 0 O 8
0 00O 1001 11 9 0 00O 1 0 0 1 9
0 0 0O 1010 12 10 0 0 0 1 0O 0 0 O A
0 0 0O 1011 13 11 0 0 0 1 0 0 0 1 B
0 00O 1100 14 12 0 0 0 1 0 01 0 C
0 0 0O 1101 15 13 0 0 0 1 0O 0 1 1 D
0 00O 1110 16 14 0 0 0 1 0 1 0O E
00 0O 1111 17 15 0 0 0 1 01 0 1 F
0 0 0 1 00O00O 20 16 0 0 0 1 0 1 1 0 10
0 0 0 1 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

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 MPU starts from X0 and YO. The range of the No. varies upon the
number of points on the MPU. For I/O extension units, the No. of input and output contacts is calculated according to
its connection sequence with the MPU.

m ES/EX/SS series MPU:

Model DVP-14ES | DVP-14SS | DVP-20EX| DVP-24ES | DVP-32ES | DVP-40ES | DVP-60ES 1/0 Extension Unit

Input X X0 ~ X7 X0 ~ X7 X0~ X7 | X0~ X17 X0 ~ X17 X0 ~ X27 X0 ~ X43 X20/30/50 ~ X177

(8 points) | (8 points) | (8 points) | (16 points) | (16 points) | (24 points) | (36 points) (Note)
Outout Y Y0 ~ Y5 YO0 ~ Y5 YO0 ~ Y5 YO ~Y7 YO ~Y17 | YO~Y17 YO0 ~ Y27 Y20/30 ~ Y177
P (6 points) | (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 Y?20; 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.
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m SA/SX/SC series MPU:

Model DVP-10SX (Notel) DVP-12SA DVP-12SC 1/0 Extension Unit (Note 2)
Input X X0 ~ X3 (4 points) X0 ~ X7 (8 points) X0 ~ X5, X10 ~ X11 (8 points) X20 ~ X177
Output Y Y0 ~ Y1 (2 points) Y0 ~ Y3 (4 points) YO ~Y1, Y10 ~ Y11 (4 points) Y20 ~ Y177

Note 1: Besides 4Dl and 2DO, SX series MPU has also 2Al (12-bit) and 2A0 (12-bit) of analog input/output.
Note 2: SX/SA/SC series MPU share the extension units with SS series MPU. The input points on I/O extension units start
from X20 and output points start from Y20. The calculation on the No. of I/O points is the same as that in SS series.

m EH series MPU:

I/0
Model DVP-16EH Dt oy DVP-40EH | DVP-48EH | DVP-64EH | DVP-80EH | Extension
(Note 1) (Note1l, 2) Unit (Note 3)
X0 ~ X7 X0 ~ X13 X0 ~ X17 X0 ~ X27 X0 ~ X27 X0 ~ X37 X0 ~ X47 .
Input X . : . i i i . X% ~X377
(8 points) (12 points) | (16 points) | (24 points) | (24 points) | (32 points) | (40 points)
Outout Y YO ~Y7 YO ~Y7 YO0 ~ Y17 YO0 ~ Y17 YO0 ~ Y27 YO0 ~ Y37 YO ~ Y47 Yi%~Y377
P (8 points) (8 points) (16 points) | (16 points) | (24 points) | (32 points) (40 points) )

Note 1: The output type of 20EHOOT and 32EHOOT is transistor, among which Y0 and Y2 are high-speed transistor output
(200kHz) and other outputs are normal transistor output (10kHz). The output type of other MPUs with 16/48/64/80 points
is transistor and all outputs are normal transistor output (10kHz).
Note 2: The terminal layouts of 32EHO0T, 32EHOOR and 32EHOOM are different. See the instruction sheets of EH series
MPU. In 32EHO0OM, CHO (YO, Y1) and CH1 (Y2, Y3) are high-speed differential output (200kHz).
Note 3: The start No. of the input and output points on the 1/0 extension unit resumes from the last No. in the MPU. The_
start No. of input points on the I/O extension unit of DVP-16EH and DVP-20EH start from X20 and output points start from

Y20. The numbers on the I/O extension unit are in sequence, with max. input point No. X377 and max. output point No.

Y377.

m EH2 series MPU:

DVP-20EH2 | DVP-32EH2 | DVP-40EH2 I/O Extension
Model | DVP-16EH2 (Note 1) (Note1) (Note 2) DVP-48EH2 | DVP-64EH2 | DVP-80EH2 Unit (Note 3)
X0 ~ X7 X0 ~ X13 X0 ~ X17 X0 ~ X27 X0 ~ X27 X0 ~ X37 X0 ~ X47 .
Input X . . . : i . . X3¥%~X377
(8 points) (12 points) (16 points) (24 points) (24 points) (32 points) (40 points)
Outout Y YO ~Y7 YO ~Y7 Y0 ~ Y17 YO0 ~ Y17 YO0 ~ Y27 YO ~ Y37 YO ~ Y47 Y%~Y377
P (8 points) (8 points) (16 points) (16 points) (24 points) (32 points) (40 points) i}

Note 1: The output type of 20EHO00T2 and 32EHO0T?2 is transistor, among which YO and Y2 are high-speed transistor
output (200kHz) and other outputs are normal transistor output (10kHz). The output type of other MPUs with 16/48/64/80
points is transistor and all outputs are normal transistor output (10kHz).
Note 2: The output type of 40EHO0T2 is transistor, among which CHO (Y0, Y1), CH1 (Y2, Y3), CH2 (Y4) and CH3 (Y6)
are high-speed transistor output (200kHz). The output type of other output points is normal transistor output (10kHz). The
high-speed inputs CHO (X0, X1), CH1 (X4, X5), CH2 (X10, X11) and CH3 (X14, X15) are able to achieve max. frequency

200kHz.

Note 3: The I/O points on I/O extension units follow the I/O points on MPUs. The input points on DVP-16EH2 and

DVP-20EH2 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.

m SV/SV2 series MPU:

Model DVP-28SV (Note 1) 1/0 Extension Unit (Note 2)
Input X X0 ~ X17 (16 points) X20 ~ X377
Output Y YO0 ~ Y13 (12 points) Y20 ~ Y377

Note 1: The output type of 28SV11T is transistor output, 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 input points on I/O extension units start from X20 and output points start from Y20. The calculation on the No.
of I/O points is the same as that in SS series.
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m EH3 series MPU:

DVP-32EH3 1/0 Extension
Model |[DVP-16EH3| DVP-20EH3 DVP-40EH3 | DVP-48EH3 | DVP-64EH3 |DVP-80EH3
(Note 3) Unit (Note 4)
Input X X0~X7 X0~X13 X0~X17 X0~X27 X0~X27 X0~X37 X0~X47
X ~X377
(Note 1) | (8 points) (12 points) (16 points) (24 points) (24 points) (32 points) | (40 points)
OutputY| YO~Y7 YO~Y7 YO~Y17 YO~Y17 YO~Y27 YO~Y37 YO~Y47
Y %~Y377
(Note 2)| (8 points) (8 points) (16 points) (16 points) (24 points) (32 points) | (40 points)

2-12

Note 1: High-speed input points (X0~X17) on the MPU: The 200KHz input points on 16EH3 are Ch0O(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 MPUs 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 MPU: The 200KHz output points on 16EH3, 20EH3 and 32EH3 are
Cho0 (Y0) and Ch1 (Y2); the 200KHz output points on 40EH3, 48EH3, 64EH3, and 80EH3 are ChO0 (Y0/Y1), Ch1 (Y2/Y3),
Ch2 (Y4), and CH3 (Y6). Other output points which are not listed are 10KHz output points.

Note 2: The high-speed input points Ch0 (X0/X1) and Chl (X4/X5) on DVP32EHOOMS3 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 (Y0/Y1) and Chl (Y2/Y3) are 200KHz differential output points;
other output points are 10KHz open collector output points.

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

Input relay X0 ~ X377

The numbering of input relays (or input terminals) is in octal form. EH series MPU can have up to 256 points
and the range is: X0 ~ X7, X10 ~ X17, ..., X370 ~ X377.

= Qutput relay YO ~ Y377

The numbering of output relays (or output terminals) is also in octal form. EH2 series MPU 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 SS/ES/EX/SAI/SX/SC/EH2/SV/EH3/SV2 series MPU allows the peripheral
devices HPP or WPLSoft to set up On/Off of the MPU 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.
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L ——vo ) —---- @ 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 /

PG

The Handling Process of PLC Program (Batch 1/O)
Regenerate input signal

Xinput m Regenerate input signal
l 1. Before the execution of the program, PLC reads the
Input terminal On/Off status of the external input signals into the
y Readinto memory input signal memory at a time.
Input signal memory 2. The On/Off status of the input signal during the
Program processingl Read X0 status from memory execution of the program will not change the signal
Write in YO status status in the input signal memory. The new On/Off

o

Read YO status from memory

D

Write in MO status

status will be read in the next scan.

There will be approximately a 10ms delay from the

On—Off or Off >On changes to the status being

Alowsa\ 9218
w

recognized by the contact in the program. The delay

Regenerate output Output v time may be affected by the scan time in the

Output latched memory program.

v ® Program processing

Output terminal After the PLC reads the On/Off status of every input
l signal in the input signal memory, it will start to execute
Y output every instruction in the program in order starting from

address 0. The 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>0On
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>0n 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/SS series MPU:

General purpose

MO ~ M511, M768 ~ M999, 744 points. Fixed to be non-latched.

Auxiliary relay M | Latched M512 ~ M767, 256 points. Fixed to be latched. Tota(l)i:rLéSO
Special purpose M1000 ~ M1279, 280 points. Some are latched. P
m SA/SX/SC series MPU:
General purpose | MO ~ M511, 512 points. Fixed to be non-latched.
A M512 ~ M999, M2000 ~ M4095, 2,584 points. Can be modified to be | Total 4,096
e oiched non-latched by setting up parameters. points
Special purpose M1000 ~ M1999, 1000 points. Some are latched.
®m EH2/SV/EH3/SV2 series MPU:
MO ~ M499, 500 points. Can be modified to be latched by setting up
General purpose
N parameters. Total 4.096
Auxiliary relay M Latched M500 ~ M999, M2000 ~ M4095, 2,596 points. Can be modified to be 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.

retained and stay at the status before the power cut 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

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 MPU and 2.11 for its functions.

2.5 Numbering and Functions of Step Relays [S]

No. of step relays (in decimal)

m ES/EX/SS series MPU:

Initial latched S0 ~ S9, 10 points. Fixed to be latched.
Zero return . . . . . Total 128
Step relay S latched S10 ~ S19, 10 points, used with IST instruction. Fixed to be latched. points
Latched S20 ~ S127, 108 points. Fixed to be latched.
m SA/SX/SC series MPU:
Step relav S Initial S0 ~ 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.
S512 ~ S895, 384 points. Can be modified to be non-latched by setting Total
SEDICEYS Rt up parameters. 1,024 points
Alarm S896 ~ S1023, 128 points. Fixed to be latched.
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m EH2/SV/EH3/SV2 series MPU:

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
latched by setting up parameters.

Initial

Zero return

S20 ~ S499, 480 points. Can be modified to be latched by setting u Total
Step relay S | General purpose parameters. P y gup 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.

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.
2.

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

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

General purpose step relay: S20 ~ S511, total 492 points (for SA/SX/SC series MPU); S20 ~ S499, total 480
points (for EH2/SV/EH3/SV2 series MPU). Used for general purposes in SFC and their status will all be cleared
when the operation of the PLC encounters power cut.

Latched step relay: S512 ~ S895, total 384 points (for SA/SX/SC series MPU); S20 ~ S127, total 108 points (for
ES/EX/SS series MPU); S500 ~ S899, total 400 points (for EH2/SV/EH3/SV2 series MPU). 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.

Alarm step relay: S896 ~ S1023, total 128 points (for SA/SX/SC series MPU); S900 ~ S1023, total 124 points
(for EH2/SV/EH3/SV2 series MPU). Used with alarm driving instruction APl 46 ANS as an alarm contact for

recording the alarm messages or eliminating external malfunctions.

2.6 Numbering and Functions of Timers [T]

No. of timers (in decimal)

m ES/EX/SS series MPU:

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
m SA/SX/SC series MPU:
TO ~T199, 200 points. T192 ~ T199 are the timers for subroutine. Fixed to
100ms general purpose b -
e non-latched
Time T 100ms accumulative T250 ~ T255, 6 poir!ts. Fix_ed to be latched. Tota]
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.
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m EH2/SV/EH3/SV2 series MPU:

100ms general purpose TO ~T199, 200 points_. Can be latched _by setting up parameters.
T192 ~ T199 are the timers for subroutine.

Timer T 100ms accumulative T250 ~T255, 6 poir!ts. Fixed to be latched. . Tota_l
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
There are three types of timers:
1. General purpose timer:
For ES/SA series MPU: 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 EH2/SV/EH3/SV2 series MPU: 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
— | TMR 0 K100 100ms. When the PV = SV K100, the output coil TO
To will be On,
.
10 secs = When X0 = Off or the power is off, the PV in timer TO
| €—>
%0 T will be cleared as 0, and the output coil TO will be
|
— | Off,
SV K100
ToO PV :
YO
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2. Accumulative type timer:
For ES/SA series MPU: 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 EH2/SV/EH3/SV2 series MPU: 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
—— TMR T250 K100
by 100ms. When the PV = SV K100, the output coll
T250

TO will be On.

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

T1 T2 T1+T2=10sec P i H
mporaril he timing and the PV remain
> > temporarily stop the t g and the ema

X0 : unchanged. When X0 is On again, the timing will

| SV K100 resume and the PV will count up and when the PV =
TW SV K100, the output coil TO will be On.
YO

3. Subroutine timer:
Timer T192 ~ T199 are used in subroutines or interruption subroutines.
For SA series MPU: 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 EH2/SV/EH3/SV2 series MPU: 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

2.7 Numbering and Functions of Counters [C]

No. of counters (in decimal)
m ES/EX/SS series MPU:

16-bit counting up, for

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

Counter C 16-bit counting up, for
| ! C112 ~ C127, 16 points. Fixed to be latched.
atched Total
_ _ 1-phase 1 input C235 ~ C238, C241, C242, C244, 7 points. Fixed to be 141 points
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.
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m SA/SX/SC series MPU:

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-bit 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.
Ila- t‘(’:kk‘]aeze Linput, for | ~535 _ c242, 244, 9 points
() el G 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
Iat%hed puts, C251 ~ C254, 4 points Can be modified to be
T-ohase 1 nput for non-latched by setting up
P input, C235 ~ C245, 11 points parameters.
(SC) 32-bit counting ~ |12tched
q 1-phase 2 inputs, for . Total 19
up/down high-speed C246 ~ C250, 4 points !
latched points
counter C 2-phase 2 inputs, for
P puts, C251 ~ C255, 4 points
latched
® EH2/SV/EH3/SV2 series MPU:
16-hit counting up, for | CO ~ C99, 100 points. Can be modified to be latched by
general purpose setting up parameters.
16-bit counting up, for | C100 ~ C199, 100 points. Can be modified to be non-latched
latched area by setting up parameters.
Counter C 32-bit counting C200 ~ C219, 20 points. Can be modified to be latched by
up/down, for general !
setting up parameters.
purpose
32-bit counting C220 ~ C234, 15 points. Can be modified to be non-latched
. Total
up/down, for latched by setting up parameters. .
Software 1-phase 1 253 points
; P C235 ~ C240, 6 points
input
: : Hardware 1-phase 1| o541 - c244, 4 points | Can be modified to be
32-bit counting up/down | input latched b .
high-speed counter C Hardware 1-phase 2 . non-latched by setting up
inputs C246 ~ C249, 4 points parameters.
Hardware 2-phase 2. | co51 ~ c254, 4 points
inputs
m 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 W'”r;;%%::jhen the SVis Counter will continue when the SV is reached.
Output contact On and being retained when the On and keeps being On when counting up reaches SV.
P counting 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.
Acts immediately when the
Contact action Acts when the scanning is completed. Acts when the scanning is COU““r!g reaches .'ts 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.
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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.

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.

If you use MOV instruction, WPLSoft or HPP to send a value bigger than the SV to the present value register of
CO0, next time when X1 goes from Off to On, the contact of counter CO will be On and its PV will equal SV.

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).

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
oo G
OUT YO

a) When X0 = On, RST instruction will be
executed, PV in CO will be “0” and the

output contact will be reset to Off.

b) When X1 goes from Off to On, the PV in
the counter will count up (plus 1).

¢) When the counting of CO reaches SV K5,
the contact of CO will be On and PV of CO
= SV = K5. The X1 trigger signal comes

afterwards will not be accepted by CO and Contacts YO. CO |—|7
the PV of CO will stay at K5.

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

1.
2.

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

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.

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.

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
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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
ouT M1200
LD X111
RST C200
LD X12
CNT C200 K-5
LD C200
ouT YO
a) X10 drives M1200 to determine

b)

c)

d)

e)

whether C200 is an addition or
subtraction counter.

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 will be Off.

When X12 goes from Off to On, the PV
in the counter will count up (plus 1) or
count down (minus 1).

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.

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.

X10
X11
| | RST C200
X12
| | DCNT | C200 K-5
C200
Accumulatively Accumulatively
X10 increasing | Progressively | increasing
! decreasing I
xu ] : ! li
I I
X12

Contacts
YO, CO

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

1.
2.

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

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.

Addition or subtraction of C246 ~ C255 is designated by On/Off status of special auxiliary relays M1246 ~ M1255.
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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.

® High-speed counters for ES/EX/SS series MPU, 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 u/D u/D u/D u U u A A A
X1 u/D R R D D D B B B
X2 uU/D u/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 MPU cannot exceed 4 times.

® High-speed counters for SA/SX series MPU, total bandwidth: 40kHz

pe 1-phase input 1-phase 2 inputs 2-phase 2 inputs
Inpu 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 U A A B A
X1 u/D R R D D D B B A B
X2 uU/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

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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® High-speed counters for SC series MPU, total bandwidth: 130kHz

=

ype 1-phase input 1-phase 2 inputs 2-phase 2 inputs
Inpu C235[C236|C237|C238|C239|C240|C241|C242|C243|C244|C245|C246|C247|C249|C250|C251|C252|C254|C255

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 U/D U/D R R R R

X3 U/D R S S S

X4 uU/D

X5 U/D

X10 U/D U A

X11 U/D D B
U: Progressively increasing input A: A phase input S: Input started
D: Progressively decreasing input B: B phase input R: Input cleared

The functions of high-speed counters of input points X0 ~ X5 are the same of those in SA/SX series MPU.

The maximum frequency of the input points X10 (C243), X11 (C245) and (X10, X11) (C250) of 1-phase input is

100kHz. The total bandwidth of X10 ~ X11 high-speed counting is 130kHz. The maximum input frequency of

C255 (2-phase input X10, X11) is 35kHz.

The use of DHSCS instruction together with DHSCR instruction in SA/SX/SC series MPU cannot exceed 6 times.

The use of DHSZ instruction cannot exceed 6 times as well. When DHSCS instruction designates | interruption,

the designated high-speed counter cannot be used in DHSCS, DHSCR and DHSZ instruction.

Functions of high-speed counters X10 ~ X11 in SC series MPU:

a) When X10 and X11 are set to be 1-phase 1 input or 1-phase 2 outputs, the maximum frequency can reach
100kHz. When set to be 2-phase 2 inputs, the maximum frequency can reach 35kHz.

b) X10 and X11 can be set to be rising-edge or falling-edge counting. X10 is set by D1166 and X11 by D1167. KO:
rising-edge counting; K1: falling-edge counting; K2: rising-/falling-edge counting (only available in X10).

c) Counting up or down of C243 is determined by On/Off status of M1243 and that of C245 is determined by
On/Off of M1245. Rising-edge and falling-edge counting cannot be performed at the same time. Rising edge
or falling edge of C250 is determined by the content (KO or K1) in D1166. C255 can only be used in 4 times
frequency counting and rising-edge and falling-edge triggers are not available for C255.

d) When you use C243 or C245, you will not be able to use C250 or C255, and vice versa.

e) High-speed counter and high-speed comparator:

Output reached

X10 » C243 \ |—> comparison value

> ] > < SV10
X1l > _C245 Comparator

> < svii
—/ A
5| €250
High speed
comparison instruction
5| €255

f) Explanations on high-speed counter and high-speed comparator:

(i) When DHSCS and DHSCR instructions use new added high-speed counters, they can only use two
groups of SVs in high speed comparison instruction. Assume you have used the comparison instruction
DHSCS D0 C243 Y10, you can only set another group of instruction DHSCR D2 C243 Y10 or DHSCS D4
C245Y10.
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(i) When DHSZ instruction uses new added high-speed counters, it can only use one group of SV in the

comparator.

(iif) The number of SVs in high speed comparison instructions offered by SA/SX series MPU will not decrease

owing to the increasing of high-speed counters.

(iv) If the output device of the high-speed comparison instruction DHSCS requires high-speed output, it is

recommended you use Y10 or Y11 for the output. If you use other general devices, the output will delay

for 1 scan period for its setup or clearing. For example, if I0X0 interruption is set, C243 will correspond to
1020, C245 to 1040, and C250 and C255 to 1060.

(v) The high speed comparison instruction DHSCR is able to clear the counter, but only the counters used in

the same instruction, e.g. DHSCR K10 C243 C243. This function only applies to 4 special high-speed
counters C243, C245, C250 and C255.

5. Counting modes:

a) The 2-phase 2 inputs counting mode of the high speed counters in ES/EX/SS (V5.5 and versions above) and

SA/SXISC 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 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=K2or 0 Double frequency mode selected (default)
D1022 = K4 4 times frequency mode selected

b) Multiplied frequency mode (1! indicates the occurrence of counting)

Counting mode

Counting wave pattern

wonase L L L LT L

Counting up Counting down

—~
=3
T =
E o
- = 3
ST
Z o
N
=
%)
1]
8— )
>
< | S8
N N SS9
2 | "85
© = O
< =
o
N

4
(4 times
frequency)

1
Counting up Counting down ;|_\_‘—
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EH2/SV 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. EH3/SV2 series

MPU 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). There are
four HHSC in EH2/SV/EH3/SV2 series MPU, HHSCO ~ 3. The pulse input frequency of HHSCO and HHSC1 can
reach 200kHz, and that of HHSC2 and HHSC3 can reach 20kHz (1 phase or A-B phase).The pulse input frequency of
HHSCO ~ 3 of 40EH2/40EH3 series MPU can reach 200kHz, among which:

m C241, C246 and C251 share HHSCO
m C242, C247 and C252 share HHSC1
m C243, C248 and C253 share HHSC2
m C244, C249 and C254 share HHSC3

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

2. There are three counting modes in every HHSC (see the table below):

a) l-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

Type
Input

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

U A

X1

u/D

X2

u/D

X3

u/D

D B
R R
S S

X4

u/D

u/D

X5

u/D

X6

X7

|| O|C
mw|0|W|>

X10

u/D

X11

X12

X13

mw|”W|O|C
w| | o|lw| >

X14

u/D

X15

X16

R

X17

S

mw|oW|O|C
mw|0|m| >

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
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M1279 are start signals of HHSCO, HHSC1, HHSC2 and HHSC3.

Counting reaches set value

&

DHSCS occupies 1 group of setvalues
DHSCR occupies 1 group of set values
DHSCZ occupies 2 groups of set values

Output reaches
comparative value

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).

c) 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 4 _ub Presentvalue in counter
X0 X4 X10 X14 Counting pulses U HHSCO
N A HHSC1 »
€ t
HHSCO [ HHSC1 | HHSC2 [ HHSC3 L HHSC2 omparator
Counting pulses D
X1 X5 X1 | xi5 9p . hsca
~ AAA A
HHSCO | HHSC1 | HHSC2 | HHSC3 '
D1225 | D1226 | D1227 | D1228 | Select counting modes ﬁzﬂz':,gn:‘;(:;m

Setvalues 1 ~4indicate
Mode 1 ~4 (1 ~ 4 times frequency)

foroutputs

m1273 | m1275 [ w1277 | m1279

4. Counting modes:

High-speed
U/D mode setup flag ve| Outputreaches
HHSCO | HHSC1 | HHSC2 | HHSC3 HHSCO | M1246 | M1251 comparativel Comozrative value
ca41 | c2a2 | coa3 | coas wrsct | miza7 | mizse
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 X6 = = = AND Reset signal R Interruption forbidden flag
M1264 | M1266 | M1268 | M1270 |- — — qd
1010 | M1289
1020 [M1290
1030 | M1291
M1272 | M1274 | m1276 [ M1278 = = = 3 2
1040 | M1292
1050 | M1293
HHSCO | HHSC1 | HHSC2 | HHSC3 1060 | M1292
X3 X7 X13 Xr === Start signal S
M1265 | M1267 [ M1269 [ M1271 |- — —

The counting modes of the hardware high-speed counters in EH2/SV/EH3/SV2 series MPU can be set in D1225 ~

D1228.
Counting modes Wave pattern
Set value in . .
Type special D Counting up(+1) Counting down(-1)
1 uo _4§ L £ 1 . N . S
(Normal
1-phase frequency) U/D FLAG |
1 input 2 uD _ £ £ 3 T
(Double
frequency) U/D FLAG |
1 u_4& L_4& 1
(Normal
1-phase | frequency) D L SN S S
2 inputs 2 u_4& % £
(Double
frequency) D £ v & v
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Counting modes Wave pattern
Set value in . .
Type special D Counting up(+1) Counting down(-1)
A_& L& 1 L2 B
(Normal
frequency) B[ 1 I | I |
(Doubl PR
Double
2-phase frequency) B [ LI | |
2 inputs A& v £ 3 L JE 2 S
(Triple
frequency) B4 |_§ 1 K v
( A& v £ 3 £ ¥ 7/
4 times
frequency) B £ v 3 L SE 2. S}

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

2-26

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.

M1235 ~ M1244

Designating the counting direction of high speed counters C235 ~ C245
When M12[ ][] = Off, C2[ ][] will perform a counting up.
When M12[ ][] = On, C2[ ][] will perform a counting down.

M1245~ M1255

Designating the counting direction of high speed counters C246 ~ C255
When M12[ ][] = Off, C2[ ][] will perform a counting up.
When M12[ ][] = On, C2[ ][] 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)
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)
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Flag Function

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/SV?2)

M1325 C240 Reset input point control (not supported by EH3/SV?2)

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/SV2)

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 SA/SX/SC
series 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.

D1166 Switching between rising/falling edge counting modes of X10 (for SC_V1.4
series MPU only)
Switching between rising/falling edge counting modes of X11 (for SC_V1.4

piie7 series MPU only)

D1225 The counting mode of the 1% 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)
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Flag Function
Counting modes of HHSCO ~ HHSC3 in EH2/SV/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

1-phase 1 input high-speed counter

Example:

LD X10

X10
RST C241

— —— RST Cc241

LD X11 X11
OUT  M1241 —

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. In C241, 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. C241 in ES/EX/SS and SA/SX/SC series MPU has external input signals to reset X1.

6. C241 in EH2/SV/EH3/SV2 series MPU has external input signals to reset X2 and start X3.

7. The external input contact of reset signal of C241 (HHSCO) in EH2/SV/EH3/SV2 series MPU 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 EH2/SV/EH3/SV2 series MPU 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 EH2/SV/EH3/SV2 series MPU
can be set up by D1225. The default setting is double frequency mode.

2-28 DVP-PLC Application Manual



2 Functions of Devices in DVP-PLC

Contact X11, M1241

Counting up

Counting down

—

X10 I_I

X12

Example:

When X10 is On, RST instruction will be
executed. The PV in C246 will be cleared to
“0" and the output contact will be reset to be
Off.

In C246, when X11 is On and C246 receives
the signals from X0, the PV in the counter will
count up (plus 1) or count down (minus 1).
When the counting of C246 reaches SV K5,
the contact of C246 will be On. If there are
still input signals from X0, the counting will
continue.

C246 in EH2/SV/EH3/SV2 series MPU has
external input signals to reset X2 and start
X3.

DVP-PLC Application Manual

X10 |_|

PVinC241! : | ! :
: ! 1 7 1
| 1 | 5 5
I : 4 | | 4
3 : 3 . ;
| 2 1 OI
1 1 1
0 1 1
1 | 1
Contact YO, C241! | :
1-phase 2 inputs high-speed counter
LD X10
X10
RST C246 — —— RST C246
LD X11 X11
DCNT C246 K5 ———] DCNT | ca4 Ks
C246
LD  C246 - o
ouT YO

X11 I

X0 1
Counting up ! | | | | | | | | |
X1

Counting down

1
1

1
PVin 1
C246 :
1

3

Contact Vp

o

, C246
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5. The counting modes (normal frequency or double frequency) of C246 (HHSCO) in EH2/SV/EH3/SV2 series
MPU 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 EH2/SV/EH3/SV2 series MPU 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 EH2/SV/EH3/SV2 series MPU is disabled by
M1272. The internal input contact of start signal is disabled by M1273.

2-phase AB input high-speed counter

Example:

LD X10
X10

RST C251 — —— RsT C251

LD X11 X11

DCNT  C251K5 1 ponT | c251 “s
c251

LD C251 -

ouT YO

1. 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.

2.  InC251, 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
EH2/SV/EH3/SV2 series MPU.

3. 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.

4.  The counting modes (normal frequency, double frequency or 4 times frequency) of C251 (HHSCO) in ES/SA
series MPU can be set up by D1022. The default setting is double frequency mode.

5. C251in EH2/SV/EH3/SV2 series MPU has external input signals to reset X2 and start X3.

6. The counting modes (normal frequency, double frequency, triple frequency or 4 times frequency) of C251
(HHSCO) in EH2/SV/EH3/SV2 series MPU can be set up by D1225. The default setting is double frequency
mode.

7. The external input contact of reset signal of C246 (HHSCO) in EH2/SV/EH3/SV2 series MPU is disabled by
M1264. The external input contact of start signal is disabled by M1265.

8. The internal input contact of reset signal of C246 (HHSCO) in EH2/SV/EH3/SV2 series MPU is disabled by
M1272. The internal input contact of start signal is disabled by M1273.
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ES/EX/SS and SA/SX/SC series MPU (double frequency)

X10 |_|

X11

A-phase xo: |
I
B-phase X1 :

PVin C2511
|
3 1

a
?i|

5

_———__-— Ly - - -

A

Counting up Counting down

Contact YO, C251!

EH2/SV/EH3/SV2 series MPU (double frequency)

X10 |—|

X11

I
B-phase X1 :
|
PV in C251 :

T+ |

v 1

[ 3

2 3

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

1

Contact YO, C251 !

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.

m ES/EX/SS series MPU:

General purpose DO ~ D407, 408 points
Latched D408 ~ D599, 192 points. Fixed to be latched. Total

Special purpose D1000 ~ D1143, 144 points. Some are latched. 744 points
Index register E, F E, F, 2 points

Data register D
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m SA/SX/SC series MPU:

General purpose D0 ~ D199, 200 points. Fixed to be non-latched. Total
Latched D200 ~ D999, D2000 ~ D4999, 3,800 points. 5,000
Can be modified to be non-latched by setting up parameter. points
Data register D Special purpose D1000 ~ D1999, 1000 points. Some are latched. (SX V(-j3-0
an

D5000~D9999, 5000 points (Only supported by SX v.3.0 and above)

Cremerl pUpEEE Fixed to be non-latched. ailgoovoe(;
Index register E, F | EO ~ E3, FO ~ F3, 8 points po}nts)
File register KO ~ K1,599, MPU 1,600 points. Fixed to be latched. ;o?r?t?s
®m EH2/SV/EH3/SV2 series MPU:
D0 ~ D199, 200 points. Can be modified to be latched by setting up
General purpose
parameters.
D200 ~ D999, D2000 ~ D9999, 8,800 points. Total
Data register D | Latched EH3/SV2: D200 ~ D999, D2000 ~ D11999, 10,800 points. 10,000
Can be modified to be non-latched by setting up parameters. points
Special purpose D1000 ~ D1999, 1,000 pints. Some are latched.
Index register E, F EOQ ~ E7, FO ~ F7, 16 points.
File register KO ~ K9,999, MPU 10,000 points. Fixed to be latched. t%i?]?g

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.

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.
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.

Index register E, F: The index register is a 16-bit register. There are 2 points of E, F in ES/EX/SS series MPU; 8
points (EO ~ E3, FO ~ F3) in SA/SX/SC series MPU; 16 points (EO ~ E7, FO ~ F7) in EH2/SV/EH3/SV2 series MPU.
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.

File register: There are 1,600 file registers (KO ~ K1,599) in SA/SX/SC series MPU and 10,000 file registers (KO
~ K9,999) in EH2/SV/EH3/SV2 series MPU. 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.
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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
o =0 If you need to use a 32-bit register, you have to designate E. In this
case, F will be covered by E and cannot be used anymore; otherwise,
32 bits the content in E (32-bit) will be incorrect. We suggest you use DMOVP.
KO E instruction, the content in E (including F) will be cleared to “0”
FO EO

. when the power of PLC is 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 = On, EO = 8, FO = 14, D5E0 = D (5 + 8) = D13, D10F0 = D
—] MOV K8 EO

(10 + 14) = D24. At this moment, the content in D13 will be moved to

MOV K14 FO D24.

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/SA series MPU does not support constant (K, H) index
register, but EH2/SV/EH3/SV2 series MPU supports constant (K, H) index register.

ES/EX/SS series MPU has 2 points of index registers EQ, FO

SA/SX/SC series MPU has 8 points of index registers EO ~ E3, FO ~ F3

EH2/SV/EH3/SV2 series MPU has 16 points of index registers EQ ~ E7, FO ~ F7

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

Chapter 5.4 for more details.

= \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, SA/SX/SC and EH2/SV/EH3/SV2 series MPU will check the following

devices:

1. M1101 (whether the file register is enabled)

2. D1101 (No. of file registers in SA/SX/SC series MPU: KO ~ K1,599; No. of file registers in EH2/SV/EH3/SV2
series MPU: KO ~ K9,999)

3. D1102 (Number of file registers to be read in SA/SX/SC series MPU: KO ~ K1,600; number of file registers to be
read in EH2/SV/EH3/SV2 series MPU: 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
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register.)

Note:

1. When D1101 of SA/SX/SC series MPU is bigger than 1,600, D1101 of EH2/SV/EH3/SV2 series MPU 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 SA/SX/SC series MPU and 10,000 in EH2/SV/EH3/SV2 series MPU. 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".

2.9 Pointer [N], Pointer [P], Interruption Pointer [I]

m ES/EX/SS series MPU:

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

16[_ ][], 1 point (_][ ]=10 ~ 99, time base = 1ms)
(for V5.7)

Communication
interrupt

1150, 1 point

Position pointer of
interruption subroutine

m SA/SX/SC series MPU:

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

16[ 1, 17(]1, 2 points (L] =1 ~ 99, time

base = 1ms)

Position pointer of

I [Interruption |High- . . . .
ption [ High-speed counter |14 1920, 1030, 1040, 1050, 1060, 6 points interruption subroutine
|nterruptlon
Communication 1150, 1 point
interruption

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.

2-34

DVP-PLC Application Manual




2 Functions of Devices in DVP-PLC

m EH2/SV series MPU:

Control point of master
control loop

Position pointer of CJ,
CALL

N | Master control loop NO ~ N7, 8 points

P | For CJ, CALL instructions PO ~ P255, 256 points

100[_](X0), 110[](X1), 120[_]J(X2), 130[_1(X3), 140
[1(X4), 150[](X5), 6 points

(O = 1, rising-edge trigger 1. O=o,
falling-edge trigger 1)

161, 171, 2 points (][] =01 ~ 99, time
base = 1ms)

18], 1 point (U] ] =05 ~ 99, time base =
0.1ms)

1010, 1020, 1030, 1040, 1050, 1060, 6 points
1110, 1120, 1130, 1140, 4 points
1150, 1160, 1170, 3 points

External interruption

Pointer Timed interruption

Position pointer of

I | Interruption interruption subroutine

High-speed counter
interruption

Pulse interruption
Communication
interruption
Frequency
measurement card
triggered interruption

1180, 1 point

m EH3/SV2 series MPU:

Control point of master
control loop

Position pointer of CJ,
CALL

N | Master control loop NO ~ N7, 8 points

P | For CJ, CALL instructions PO ~ P255, 256 points

100[J(X0), 170[J(X1), 120[J(X2), 130[_I(X3),
140](X4), 150 ](X5), 160[](X6), 170 1(X7),
190[](X10), 191[J(X11), 192[](X12),
193[](X13), 194[1(X14), 195 J(X15),

196 ](X16), 197[(X17), 16 points (=1,

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

External interruption

Pointer =1
trigger ) . .
. - —— - Position pointer of
I | Interruption 16[_ ], 171, 2 points (1] =02 ~ 99, time interruption subroutine
Timed interruption base = 1ms)
18], 1 point (][] =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

Note 1: Input point X as a high-speed counter cannot be used as an external interruption signal. For example, if C251 occupies X0,
X1, X2 and X3, the external input interruption No. 100[_](X0), 110[ ](X1), 120[](X2), and 130[_](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, APl 01 CALL and API 02 SRET. See Chapter 6 explanations on CJ, CALL and SRET

instructions for more details.
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CJ Conditional Jump:

= \WWhen X0 = On, the program will jump from
P**

X0
—— cJ P1

address 0 to N (designated label P1) and keep

o

on the execution. The addresses in the middle

-y : ) will be ignored.
%2 = 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:

o 8 prxs = \When X0 = On, CALL instruction will be
20 — —=—— caALL P2 Call subroutine P*** executed and the program will jump to P2 and
04 _|X1 C executed the designated subroutine. When
= SRET instruction is executed, the program will
~ FEND return to address 24 and keep on the execution.

G
" 3J 0 } Subroutine P2
-

SRET | Subroutine return

END

Interruption Pointer I: Used with API 04 EI, API 05 DI, API 03 IRET. See Chapter 5.5 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.

1. External interruption: Due to the special hardware design inside the MPU, 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 100[_](X0), 110[_](X1), 120[_](X2), 130[_](X3), 140[_](X4), I150_J(X5). Till
the execution reaches IRET instruction, the program will return to the original position and keep on its execution.
In SA/SX series MPU, 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.

In SC series MPU, X10 (pulse input point) works with X4 (external interruption point), corresponding to C243 and
C255 work with 1401, which will be able to interrupt and intercept the present value in the high-speed counter.
D1180 and D1181 are the devices to store the 32-bit value. X11 works with X5, corresponding to C245 works with
1501, which will be able to interrupt and intercept the present value in the high-speed counter. D1198 and D1199
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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,
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 COM1 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 COML1 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 COMS3 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 COM3 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
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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.

6. Freguency measurement card triggered interruption:

1180: When the PLC sets up the frequency measurement card in mode 1 (pulse cycle measurement) and mode 3

(pulse number counting) by M1019 and D1034, 1180 will be supported as well.

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
MPUs. 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 | SA Off [STOP| RUN
Spﬁ/lmal Function EX | SX ES|-\|/2 g\'}'g g g {  |Attribute|Latched| Default
SS | SC On| RUN |STOP
M1000* | Monitoring normally open contact (A) OO |]O | O |offf On | Off R NO Off
M1001* | Monitoring normally closed contact (B) O]l O |O] O |On| Of | On R NO On
M1002* | Enabling positive pulses (On when RUN) O]l O | O] O |offf On | Off R NO Off
M1003* | Enabling negative pulses (Off when RUN) O]l O |O] O |On| Of | On R NO On
M1004* | On when syntax errors occur O]l O | O] O |offf Off - R NO Off
Password of data backup memory card and
M1005* password of MPU do nof match g X | X O] O |offf - j R NO Off
M1006* Eﬁitslit;égkup memory card has not been “Ixlololol - ) R NO Off
Data do not exist in the program area of data
M1007* backup memory card Prog X | X O] O |offf - i R NO off
M1008* | Scanning watchdog timer (WDT) On Ol O | O] O |offf Off - R NO Off
M1009 :)nCsCL:inlr(gg.nt 24V DC supply, LV signal has been ololo!| o lof - i R NO Off
ES/SA: PLSY Y0 mode selection, continuous
output when On
M1010 EHg/SV/EH3/SV2: Pulse output when 010100 off - i RIW NO Off
reaching END instruction
M1011* | 10ms clock pulse, 5ms On/5ms Off O]l OO | O |offf - - R NO Off
M1012* | 100ms clock pulse, 50ms On / 50ms Off O]l O |0 O |off - - R NO Off
M1013* | 1s clock pulse, 0.5s On / 0.5s Off O]l O |0 O |off - - R NO Off
M1014* | 1min clock pulse, 30s On / 30s Off O]l O | O] O |off - - R NO Off
M1015* | Enabling high-speed counter X1 O |0 O |off - - RIW NO Off
M1016* | Displaying real time clock in A.D. X1 O|O | O |offf - - R/W NO Off
M1017* | £30 seconds correction on real time clock X |1 OO O |offf - - R/W NO Off
M1018 | Flag for radian/degree, On: for degree X1 OO | O |off - - R/W NO Off
M1019 | Enabling frequency measurement card X | X 1O | O |offf off - R NO Off
M1020 | Zero flag O]l O |0 O |of - - R NO Off
M1021 | Borrow flag O]l O |0 O |off - - R NO Off
M1022 | Carry flag O]l O |0 O |off - - R NO Off
M1023 \I;’Vhizgr:: mode selection, continuous output olo | x| X |logl - ) RIW NO Off
M1024 | Requesting COM1 monitoring O]l O |0 O |of - - R NO Off
M1025* | There is incorrect request for communication. | O | O | O | O |oOff| - - R NO off
M1026 | Enabling RAMP module X1 O |0 O |off - - RIW NO Off
M1027 | Number of PR outputs X |1 O |0 | O |offf - - R/W NO Off
10ms time switching flag.
M1028 | Off: time base of T64 ~ T126 = 100ms O | X | X | X |off| - - R/IW NO Off
On: time base of T64 ~ T126 = 10ms
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. ES | SA Off [STOP| RUN
Sp:ﬂmal Function EX | SX ES'-\'/Z g\'}'g 4 4 4 |Attribute|Latched| Default
SS | sC On| RUN |STOP
ES/SA: YO pulse output of PLSY, PLSR
instructions is completed, or other relevant
instructions complete their executions.
M1029* EH2/SV/EH3/SV%: the 1% group pulse output O1 0100 |of - i R NO Off
CHO (YO, Y1) is completed, or other relevant
instructions complete their executions.
ES/SA: Y1 pulse output of PLSY, PLSR
instructions is completed, or other relevant
instructions complete their executions.
M1030* EH2/SV/EH3/SV%: the 2" group pulse output 010|100 off - i R NO off
CH1 (Y2, Y3) is completed, or other relevant
instructions complete their executions.
M1031* | Clear all non-latched areas Ol 0|0 O |offf - - R/W NO Off
M1032* | Clear all latched areas O]l O ]|0O0] O |offf - - R/W NO Off
M1033* | Memory latched when STOP OO | O] O |offf - - R/W NO Off
M1034* | Disabling all Y outputs O]l O | O] O |offf - - R/W NO Off
Enabling input point X as the RUN/STOP
switch, corresponding to D1035
M1035* (SA designatez X7 ogly; SX designates X3 X1 OJO Lo i i RIW | YES Off
only; SC designates X5 only)
EH2/SV/EH3/SV2: the 3" group pulse output
CH2 (Y4, Y5) is completed. (Not available in X | X |10 O |offf - - R NO Off
EH
M1036* SP)D instruction is able to use X0 ~ X5 to
detect the flag (only available in SC_V1.4and | X | O | X | X |Off| Off - R/W NO Off
versions above)
EH2/SV/EH3/SV2: the 4™ group pulse output
M1037 | CH3 (Y6, Y7) is completed. (Not available in X | X 10O O |offf - - R NO Off
EH)
Off: The time base of TO~T99 is 100ms.
M1038 | on: The time base of TO~T99 is 1ms. XXX O |off| - i RIW NO off
M1039* | Fixing time scan mode O] O | O] O |offf - - R/W NO Off
M1040 | Disabling step O] O | O] O |offf - - R/W NO Off
M1041 | Starting step O] O | O | O |offf - Off R/W NO Off
M1042 | Enabling pulses Ol O |0 O |offf - - R/W NO Off
M1043 | Zero return completed Ol O |0 O |offf - off | RIW NO Off
M1044 | Zero point condition Ol O |]0] O |offf - off | RIW NO Off
M1045 | Disabling all output reset OO0 ]|0] O |offf - - R/W NO Off
M1046 | Setting STL status as On OO | O] O |offf - - R NO Off
M1047 | Enabling STL monitoring X1 OO O |offf - - R/W NO Off
M1048 | Alarm status X1 O | O] O |offf - - R NO Off
M1049 | Setting up alarm monitoring X |1 O | O | O |offf - - R/W NO Off
M1050 | Inhibiting 1001 O | O | X | X |off] - - R/W NO Off
M1051 | Inhibiting 1101 O | O | X | X |off] - - R/W NO Off
M1052 | Inhibiting 1201 O | O | X | X |off] - - R/W NO Off
Mi053 | Inhibiting 1301 O | O | X | X |off] - - RIW NO off
Enabling X4 speed detection X | X | O| O |offf off | Off RIW NO Off
M1054 |Inhibiting 1401 X | O | X | X |off| - . RIW NO Off
Enabling X10 speed detection X | X | O| O |offf off | Off R/IW NO Off
M1055 Inhibiting 1501 X | O | X | X |off| - - R/W NO Off
Enabling X14 speed detection X | X | O | O |offf off | Off | RW NO Off
Inhibiting 16 O | O | X | X |off] - - RIW NO Off
M1056 Efngglziﬂg X1 interrupt to get the counting value Y| x| o lof| off | off RIW NO off
Inhibiting 17[ ][] X | O | X | X |offf - - R/W NO Off
M1057 Efnggtilrlg X2 interrupt to get the counting value Y| x| o lof| off | off RIW NO off
M1058 | COM3 monitoring request X | X | X ] O |off] - - R/W NO Off
Inhibiting 1010 ~ 1060 X | O | X | X |offf - - R/W NO Off
M1059 Efnggllilrlg X3 interrupt to get the counting value Y| X | x| o0 |of| of off RIW NO off
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2 Functions of Devices in DVP-PLC

. ES | SA Off [STOP| RUN
Spﬁ/lmal Function EX | SX ES|-\|/2 g\'}'g g g {  |Attribute|Latched| Default
SS | SC On| RUN |STOP
System error message 1: The peripheral circuit i i
M1060 of the CPU breaks down. O 0] 0| X of R NO Off
System error message 2: The CPU flag register Xlol|lo]|x|of| - ) R NO Off
M1061 greaks down. — -
ystem error message 2: An error occurs when i i
the data in the latched area is read. O | X | X | X |off R NO Off
System error message 3: The CPU BIOS ROM
M1062 | 7 e down. O| O] O] X |offf - - R NO Off
M1063 Sr)/eset‘irsnd%\:\(l)r]r message 4: The RAM in the CPU ololol| X |logl - ) R NO Off
M1064 | Incorrect use of operands O]l O | O] O |offf Off - R NO Off
M1065 | Syntax error O]l O | O] O |offf Off - R NO Off
M1066 | Loop error Ol O | O] O |offf Off - R NO Off
M1067* | Calculation error O]l O | O] O |offf Off - R NO Off
M1068* | Calculation error locked (D1068) O] O |]O| O |offf - - R NO Off
ES/SA: Y1 time base switching for PWM
instruction (On: 100us; Off: 1ms)
EH3/SV2: YO time base switching for PWM
M1070 | instruction (On: 100us; Off: 1ms) O 0|00 off - i RIW NO Off
EH2/SV/EH3/SV2: when On, D1371 will
decide the time base)
Y2 time base switching for PWM instruction
(On: 100us; Off: 1ms) i i
MI071 | EH2/SV/EH3/SV2: when On, D1372 will XX OO o RIW | NO | oOff
decide the time base)
M1072 | Executing PLC RUN instruction Ol O |O]| O |offf On | Off | RIW NO Off
M1074 | SRAM access error XX |O]| O |offf - - R NO Off
Error occurring when writing FLASH card or i i
M1075 | Cch ROM X | X1 O] O |off R NO Off
M1076* | Real time clock malfunction X |1 O | O] O |offf - - R NO Off
M1077 E;ltttteerr))// in low voltage, malfunction or no “xlolol|olof ) ) R NO Off
Immediately stopping YO pulse output for ) )
M1078 | o'sv instruction O | O | X | X |off RIW | NO off
Immediately stopping Y1 pulse output for ) )
M1079 | 5\ <y instruction O] O | X | X |off RW | NO off
M1080 | Requesting COM2 monitoring OO |O| O |off - - R NO Off
M1081 | Changing direction for FLT instruction X1O O] O |of] - - R/W NO Off
M1082 | Real time clock has been changed X | O]O| O |offf - - R NO off
Allowing interruption subroutine in FROM/TO
M1083 | instructions (Not available in SX V3.0 and X |1 OO O |offf - - R/W NO Off
above)
Detecting bandwidth (only available in
M1084* | ES/EX/SS_V6.4, SA/SX_V1.6, SC_V1.4 and O | O | X | X |offf off | Off R/W NO Off
versions above)
M1085 | Selecting DVP-PCCO1 duplicating function Ol O | O] O |off - - R/W NO off
Setting up the switch for enabling password ) )
M1086 function of DVP-PCCO01 010 |00 |of RIW NO Off
M1087* | Enabling LV signal X | X |1O|] O |off - - RIW NO Off
Matrix comparison.
M1088 | Comparing between equivalent values (M1088 | X | O | O | O |Off| Off - R/W NO Off
= 1) or different values (M1088 = 0).
Matrix search end flag. When the comparison
M1089 reaches the last bit, M1089 = 1. X | O 10| O |off of ) R NO off
Matrix search start flag. Comparing from bit O )
M1090 | 11090 = 1), XL OO O |off off R NO Off
Matrix bit search flag. When the comparison is
M1091 | completed, the comparison will stop X | O] O| O |offf off - R NO Off
immediately (M1091=1).
Matrix pointer error flag. When the pointer Pr )
M1092 exceeds its range, M1092 = 1. X | O 10| O |off of R NO off
Matrix pointer increasing flag. Adding 1 to the )
M1093 current value of the Pr. X |00 O off off RIW NO Off
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. ES | SA Off [STOP| RUN
Sp:ﬂmal Function EX | SX ES'-\'/Z g\'}'g 4 4 4 |Attribute|Latched| Default
SS | SC On| RUN [STOP
Matrix pointer clear flag. Clearing the current i
M1094 value of the Pr to 0. X1 00| O of of RIW NO Off
M1095 | Matrix rotation/displacement/output carryflag | X | O | O | O |Off| Off - R NO Off
M1096 | Matrix displacement/input complement flag X | O | O | O |offf Off - R/W NO Off
M1097 | Matrix rotation/displacement direction flag X | O | O | O |offf Off - R/W NO Off
Matrix counting the number of bits which are
M1098 | .1u o v X1 OO | O |offf off - R/W NO Off
M1099 | On when the matrix counting result is “0” X1 O | O| O |offf Off - R/W NO Off
M1100 | SPD instruction sampling once X | X 10| 0O |offf - - R/W NO Off
M1101* | Whether to enable file registers X1 O 1010 - - - R/W Yes Off
M1102* | Y10 pulse output ends (For SC) X | O | X | X |offf - - R/W NO Off
M1103* | Y11 pulse output ends (For SC) X1 O | X | X |offf - - R/W NO Off
Status of SW1 on digital switch card/AX0 input
M1104* point on 4DI card (photocoupler isolation) X | X O] X |off| off j R NO off
Status of SW2 on digital switch card/AX1 input
* -
M1105 point on 4DI card (photocoupler isolation) X X O X joff)| off R NO Off
« | Status of SW3 on digital switch card/AX2 input )
M1106 point on 4DI card (photocoupler isolation) X | X | O] X |off| off R NO Off
Status of SW4 on digital switch card/AX3 input
M1107* point on 4DI card (photocoupler isolation) X | X O] X |off| off j R NO off
M1108* | Status of SW5 on digital switch card X | X | O| X |off] off - R NO Off
M1109* | Status of SW6 on digital switch card X | X | O] X |off| off - R NO Off
M1110* | Status of SW7 on digital switch card X | X | O | X |off| off - R NO Off
M1111* | Status of SW8 on digital switch card X | X | O | X |off| off - R NO Off
M1112* | AYO output point on 2DO card (transistor) X | X | O X |off| - Off R/IW NO Off
M1113* | AY1 output point on 2DO card (transistor) X | X 1O | X |off| - off | RIW NO Off
Switch for enabling pulse
M1115* | accelerating/decelerating output (not available | O | O | X | X |Off| Off | Off R/W NO Off
in SC_V1.4 and versions above)
Pulse output is accelerating (not available in
M1116* SC_V1.4 and versions above) O | O] X | X |off| off Off RIW NO Off
Accelerating/decelerating pulse output reaches
M1117* | its target (not available in SC_V1.4 and O | O | X | X |off| off | Off R/IW NO Off
versions above)
+ | Pulse output is decelerating (not available in
M1118 SC_V1.4 and versions above) O | O] X | X |off| off Off RIW NO Off
Accelerating/decelerating pulse output is
completed (not available in SC_V1.4 and O | O | X | X |off| off | Off R/W NO Off
M1119* | versions above)
Using the instruction DDRVI/DDRVA to enable
two target frequencies. X | X | O O |off] off Off RIW NO Off
Retaining the communication setting of COM2
M1120* | (RS-485), modifying D1120 will be invalid O] OO | O |offf off - RIW NO off
when M1120 is set.
Waiting for the sending of COM2 (RS-485) )
M1121 | o nication data O] O ]O| O |offf On R NO Off
M1122 | COM2 (RS-485) sending request O| O | O O |offf off - RIW NO Off
Receiving through COM2 (RS-485) is i
M1123 completed O] OO | O |offf 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 |offf Off - R/W NO Off
Selecting COM2 (RS-485) STX/ETX user
M1126 | jefined or system defined OO0 |0]| O |off of ) RIW NO Off
Sending/receiving data of COM2 (RS-485)
M1127 | communication instruction is completed (RS O] O | O] O |offf off - R/W NO Off
instruction not included)
Sending COM2 (RS-485)/receiving COM2 i
M1128 (RS-485) indication Ol O | O] O |offf off R NO Off
M1129 | COM2 (RS-485) receiving time-out O] O] O] O |offf Off - R/W NO Off
Selecting COM2 (RS-485) STX/ETX user
MI130 | efined or system defined O] 0|00 off Of ) RIW NO Off
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. ES | SA Off [STOP| RUN
Spﬁ/lmal Function EX | SX ES|-\|/2 g\'_/'g g 0 & |Attribute|Latched| Default

SS | SC On| RUN [STOP
On during COM2 (RS-485)
M1131 | MODRD/RDST/MODRW data are convertedto | O | O | O | O |Off| Off - R NO Off
hex data

On when there are no communication related
OO |0 ]| O

M1132 instructions in the program

off| - - R NO On

Enabling special high-speed pulse output YO
(50kHz)

M1133* | SC_V1.4 and versions above: 2-axis X | O | X | X |offf off | Off R/W NO Off
synchronous control, enabling Y10 output
(Not available in SX V3.0 and above)

Special high-speed pulse output YO (50kHz)
On: continuous output

(Not available in SC V1.4 and above, and SX X1O XX
V3.0 and above)

M1134* off| Off - R/W NO off

Special high-speed pulse output YO (50kHz)
reaches the target number of pulses.
M1135* | SC_V1.4 and versions above: 2-axis X | O | X | X |off| off | off | RIW NO Off
synchronous control, enabling Y11 output
(Not available in SX V3.0 and above)

M1136* | Retaining the communication setting of COM3 O | O |off] - - R/W NO Off

X X
X X
O
O

M1137 DNET mapping data are retained in STOP

off| - - R/IW NO Off
status.

Retaining the communication setting of COM1
M1138* | (RS-232), modifying D1036 will be invalid
when M1138 is set.

O
O

off| - - R/IW NO Off

Selecting ASCII or RTU mode of COM1
M1139* | (RS-232) when in Slave mode
Off: ASCII; On: RTU

off| - - R/W NO off

MODRD/MODWR/MODRW data receiving

M1140 off| Off - R NO off
error

M1141 | MODRD/MODWR/MODRW parameter error Off | Off - NO Off

Py)

ool o | O
ool o] O
ool o] O
ool o | O

M1142 | Data receiving of VFD-A commands error 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
(RS-485) when in Master mode (used together
with MODRD/ MODWR/MODRW instructions)
Off: ASCII; On: RTU

O
O
O
O

off| - - R/W NO off

Switch for enabling adjustable pulse
M1144* | accelerating/decelerating output YO
(Not available in SX V3.0 and above)

Off| Off | Off R/IW NO Off

Adjustable pulse output YO is accelerating

*
M1145 (Not available in SX V3.0 and above)

off| Off - R/W NO Off

Adjustable pulse output YO reaches the target
M1146* | frequency
(Not available in SX V3.0 and above)

off| Off - R/W NO Off

Adjustable pulse output YO is decelerating

*
M1147 (Not available in SX V3.0 and above)

off| Off - R NO off

Adjustable pulse output YO is completed
M1148* | (Not available in SX V3.0 and above)

XX X [ X| X

off| Off Off R/W NO Off

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

Adjustable pulse output YO temporarily stops
M1149* | counting the number of pulses.
(Not available in SX V3.0 and above)

off| Off - R/W NO Off

DHSZ instruction in multiple set values

M1150 .
comparison mode

off| - - R/W NO off

The execution of DHSZ multiple set values

M1151 : .
comparison mode is completed.

off| - - R NO Off

Setting up DHSZ instruction as frequency

M1152 control mode

off| - - R/IW NO Off

X XXX XX X|X] X | X] X

X|IX|X|X] O [Xo|Oo| O |O] O

O|lO|O|O] X XX |X]| X | X] X
<

OlO0|lO0]0O| X

DHSZ frequency control mode has been

M1153 executed.

off| - - R NO off
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. ES | SA Off [STOP| RUN
Sp:ﬂmal Function EX | SX ES'-\'/Z g\'}'g 4 4 4 |Attribute|Latched| Default
SS | SC On| RUN [STOP

Enabling the deceleration function of adjustable

M1154* | pulse output YO X | O | X | X |offf - - RIW NO Off
PWD bandwidth detection duty-off/duty-on X | X | O O |offf off - R/IW NO Off
The instruction DCIMA or DCIMR enables the

M1185 | 2 \tomatic acceleration/deceleration. XX OO off - i RIW NO off
Enabling X0 interruption, immediate
deceleration and stopping CHO high-speed

M1156* | output (When M1156 is enabled and M1538= | X | X | O | O |Off| Off - R/IW NO Off
On, clear M1156 to send the remaining output
pulses.)
Enabling X1 interruption, immediate

M1157* | deceleration and stopping CH1 high-speed X | X | O | O |off| off - R/W NO Off
output
Enabling X2 interruption, immediate

M1158* | deceleration and stopping CH2 high-speed X | X 1O | O |off|] off - R/W NO Off
output
Enabling X3 interruption, immediate

M1159* | deceleration and stopping CH3 high-speed X | X 1O | O |offf off - R/W NO Off
output
SA/SX: X4, X5 bandwidth detection flag

M1160 (Not available in SX V3.0 and above) X O | X | X |off| off Off RIW NO off
8-bit mode

M1161 | 5o i 8-bit mode OO |O| O |offf - - RIW NO Off
Switching between decimal integer and binary

M1162 | floating point for SCLP instruction Ol O |0 O |offf - - 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 executionis | X | X | O | O |Off| - - R/W NO Off
completed)
Read/write internal Flash ROM according to

M1164 | value in D1064 (automatically Off once the X | X |1O| O |offf - - R/IW NO Off
execution is completed)
When On, the program and password on flash

M1165 | will be copied to the PLC when PLC is X | X |10 X|- - - R/W YES Off
powered. (Not available in EH2)
When On, the recipe on flash will be copied to

M1166 | the PLC when PLC is powered. (Not available | X | X | O | X | - - - R/W YES Off
in EH2)

M1167 | 16-bit mode for HKY input X |1 OO0 O |offf - - R/W NO Off

M1168 | Designating work mode of SMOV X1 O | O] O |offf - - R/W NO Off

M1169 | Selecting PWD modes X | X 10| O |offf - - R/W NO Off

M1170* | Enabling single step execution X | X 10O ] O |offf - - R/W NO Off

M1171* | Single step execution X | X 10O O |offf - - R/W NO Off
Switch for 2-phase pulse output

M1172* | On: switch on X | O] X | X |offf off | off | RW NO Off
(Not available in SX V3.0 and above)

« | On: continuous output
M1173 (Not available in SX V3.0 and above) X | O | X | X joff| - i RIW NO Off
+ | The number of output pulses reaches the target

M1l74 (Not available in SX V3.0 and above) X | O X | X |off| off j RIW NO off
Losing PLC parameter data (not available in

M1175 EH2) X1 X100/ - - - R YES Off
Losing the data in PLC program (not available

M1176 | . EH2) X[ X|1O]O]|- - - R YES Off
The instruction DABSR is used with a servo Off

M1177 | (oo X | X | X | O |off] - - RW | NO

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

M1179* | Enabling VR1 rotary switch X |1 O] O] O |offf - - R/W NO Off
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. ES [ SA Off [STOP| RUN
S e Ex | sx Q21508 0| o | o |Auribute|Latched| Default
ss | sc On| RUN |STOP

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

PS1: Only supports SA/SX_V1.8 and versions

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

M1181 off| Off - R/IW NO Off

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

PS1: Only supports SA/SX_V1.8 and versions

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

Off| Off - R/IW NO Off

The default value of M1182 is Off. When
M1182 M1182 is On, the auto-mapping function is
disabled. The analog-to-digital
values/digital-to-analog values correspond to
D9800~. If the first left-side module connected
to EH3-L/SV2 is a communication module, the

analog-to-digital values/digital-to-analog XXX 0O
values correspond to D9810~. For example, if
the modules connected to EH3-L/SV2 from left
to right are 04DA-SL and ENO1-SL, and M1182
is Off, D9810~D9813 will be assigned to
CH1~CH4 in 04DA-SL.

On| - - R/W NO On

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

M1183 | PS1: Mapping onto D9900~

PS2: The right side module should support this
function.

R/W NO #

X
X
X
O
*

M1184* | Enabling modem function (not available in SV) off| - - R/W NO Off

M1185* Enabling initialization of modem (not available

in SV) off| - - R/W NO Off

Initialization of modem fails (hot available in

M1186* sv)

off| - - R/IW NO Off

Initialization of modem is completed (not

*
MLI87* | Jvailable in SV)

off| - - R/W NO off

Displaying whether modem is connecting

*
M1188 currently (not available in SV)

off| - - R/W NO off

Read/write of Memory card/Flash ROM
M1189 | completed flag (Automatically reset to Off
every time when enabled)

off| - - R/W NO Off

Enabling PLSY for YO high-speed output of

M1190 |5 01 ~ 500Hz

off| Off - R/W NO off

Enabling PLSY for Y2 high-speed output of

M1191 0.01 ~ 500Hz

off| Off - R/W NO Off

Enabling PLSY for Y4 high-speed output of

MI192 | § 51 ~ 500HZ

Off| Off - R/IW NO Off

Enabling PLSY for Y6 high-speed output of

M1193 | 501 ~ 500Hz

off| Off - R/W NO off

XA XXX ] X | XX X] XX
OlO]O]O] O |O|lO|O|O|O
O|lO]O]O] O |O|lO|O|O|O

140X, 150X interruptions is able to immediately
update the present pulse output value at CHO.
Available in EH2_V1.4 and versions above,
EH2-L, EH3, and SV2

M1194

O
O

off| Off - R/IW NO Off

XX XXX X XXX XX

X

140X, 150X interruptions is able to immediately
update the present pulse output value at CH1.
Available in EH2_V1.4 and versions above, X X100
EH2-L EH3, and SV2

M1195 off| Off - R/W NO off

Setting up the content type in the display (for
M1196 | SX) X | O] X | X |offf - - R/W NO Off
On: hex; Off: decimal

Setting up the display of the 100ths digit (for Yl ol x|x

M1197 SX)

off| - - R/W NO off
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. ES | SA Off [STOP| RUN
Sp:ﬂmal Function EX | SX ES'-\'/Z g\'}'g 4 4 4 |Attribute|Latched| Default
SS | SC On| RUN |STOP
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: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1201 | Counting mode of C201 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1202 | Counting mode of C202 (On: countingdown) | X | O | O | O |oOff| - - R/W NO Off
M1203 | Counting mode of C203 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1204 | Counting mode of C204 (On: counting down) X | OO | O |offf - - R/W NO Off
M1205 | Counting mode of C205 (On: counting down) X | O | O | O |offf - - R/W NO Off
M1206 | Counting mode of C206 (On: counting down) X | O | O | O |offf - - R/W NO Off
M1207 | Counting mode of C207 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1208 | Counting mode of C208 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1209 | Counting mode of C209 (On: countingdown) | X | O | O | O |oOff| - - R/W NO Off
M1210 | Counting mode of C210 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1211 | Counting mode of C211 (On: counting down) X | OO | O |offf - - R/IW NO Off
M1212 | Counting mode of C212 (On: counting down) X | OO | O |offf - - R/IW NO Off
M1213 | Counting mode of C213 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1214 | Counting mode of C214 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1215 | Counting mode of C215 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1216 | Counting mode of C216 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1217 | Counting mode of C217 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1218 | Counting mode of C218 (On: counting down) X | OO | O |offf - - R/IW NO Off
M1219 | Counting mode of C219 (On: counting down) X | OO | O |offf - - R/W NO Off
M1220 | Counting mode of C220 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1221 | Counting mode of C221 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1222 | Counting mode of C222 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1223 | Counting mode of C223 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1224 | Counting mode of C224 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1225 | Counting mode of C225 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1226 | Counting mode of C226 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1227 | Counting mode of C227 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1228 | Counting mode of C228 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1229 | Counting mode of C229 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1230 | Counting mode of C230 (On: countingdown) | X | O | O | O |Off| - - R/W NO Off
M1231 | Counting mode of C231 (On: countingdown) | X | O | O | O |oOff| - - R/W NO Off
M1232 | Counting mode of C232 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1233 | Counting mode of C233 (On: countingdown) | X | O | O | O |Off| - - R/IW NO Off
M1234 | Counting mode of C234 (On: counting down) X | OO | O |offf - - R/W NO Off
M1235 | Counting mode of C235 (On: counting down) O]l O | O | O |offf - - R/W NO Off
M1236 | Counting mode of C236 (On: countingdown) | O | O | O | O |Off| - - R/W NO Off
M1237 | Counting mode of C237 (On: countingdown) | O | O | O | O |oOff| - - R/W NO Off
M1238 | Counting mode of C238 (On: countingdown) | O | O | O | O |off| - - R/W NO Off
M1239 | Counting mode of C239 (On: countingdown) | X | O | O | O |off| - - R/W NO Off
M1240 | Counting mode of C240 (On: counting down) X | OO | O |offf - - R/IW NO Off
M1241 | Counting mode of C241 (On: counting down) O] O | O | O |offf - - R/IW NO Off
M1242 | Counting mode of C242 (On: countingdown) | O | O | O | O |Off| - - R/W NO Off
M1243 Counting modg of C243 (On: counting down) “xlolololofl - i RIW NO Off
(Not available in SX V3.0 and above)
M1244 | Counting mode of C244 (On: counting down) O] O | O | O |offf - - R/IW NO Off
Counting mode of C245 (On: counting down
M1245 (Not avzglable in SX V3.0( and above)g : X | O X | X |off| - i RIW NO Off
M1246 | C246 counter monitoring (On: countingdown) | O | O | O | O |off| - - R NO Off
M1247 | C247 counter monitoring (On: countingdown) | O | O | O | O |Off| - - R NO Off
M1248 | C248 counter monitoring (On: countingdown) | X | X | O | O |Off| - - R NO Off
M1249 | C249 counter monitoring (On: countingdown) | 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: countingdown) | O | O | O | O |oOff| - - R NO Off
M1252 | C252 counter monitoring (On: countingdown) | O | O | O | O |oOff| - - R NO Off
M1253 | C253 counter monitoring (On: counting down) | X | X | O | O |Off| - - R NO Off
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SS | sC On| RUN |STOP
M1254 | C254 counter monitoring (On: countingdown) | O | O | O | O |Off| - - R NO Off
M1255 | C255 counter monitoring (On: counting down) | X | O | X | X |Off| - - R NO Off
The acceleration/deceleration slope of the
M1257 high-speed pulse output is an S cl?Jrve. K| X OO joff off ) RIW NO off
YO pulse output signal reversing for PWM
M125g |0 PUSe outputsig 9 X | X |O| o |of| - - | rRW | NO off
Y2 pulse output signal reversing for PWM
M1259 | < PLSe SUIPUESI] 9 X | X |O| O |off| - - | rRW | NO Off
M1260 f:(gu?]fetrhse reset input signal for all high-speed 1ol x| X |logl - ) RIW NO Off
High-speed comparator comparison flag for
M1261 DHgSCIEQ instructign P ? X | X OO |off - ) RIW NO off
Enabling the instruction DPTPO to output the
M1262 circulatc?ry pulse output. P X | XX | O |off| off j RIW NO Off
M1264 | Enabling reset function of HHSCO X | X 10O O |offf - - R/W NO off
M1265 | Enabling start function of HHSCO X | X 10O O |of] - - RIW NO Off
M1266 | Enabling reset function of HHSC1 X | X |1 O | O |offf - - R/W NO Off
M1267 | Enabling start function of HHSC1 X | X 1O | O |offf - - R/W NO Off
M1268 | Enabling reset function of HHSC2 X X 1O ]| O |of] - - R/W NO Off
M1269 | Enabling start function of HHSC2 X | X 1O | O |offf - - R/W NO Off
M1270 | Enabling reset function of HHSC3 X | X 1O O |off - - R/W NO off
M1271 | Enabling start function of HHSC3 X | X 10O O |offf - - R/W NO off
M1272 | Reset control of HHSCO X | X 1O O |off - - R/W NO Off
M1273 | Start control of HHSCO X | X |1 O] O |off - - R/W NO Off
M1274 | Reset control of HHSC1 X | X 10O | O |offf - - R/W NO Off
M1275 | Start control of HHSC1 X | X 10O O |off - - R/W NO Off
M1276 | Reset control of HHSC2 X | X 10O O |offf - - R/W NO Off
M1277 | Start control of HHSC2 X | X |1 O] O |off - - R/W NO Off
M1278 | Reset control of HHSC3 X | X |1 O] O |off - - R/W NO Off
M1279 | Start control of HHSC3 X | X 1O O |off - - R/W NO Off
M1280 | Inhibiting 100[] X | X |O1| O |of| - - R/W NO Off
M1281 | Inhibiting 1120[] X | X |O| O |offf - - R/W NO Off
M1282 | Inhibiting 120[] X | X |O| O |offf - - R/W NO Off
M1283 | Inhibiting 130[] X | X | O] O |off - - R/W NO Off
M1284 | Inhibiting 140 ] X | X 1O ]| O |offf - - R/W NO Off
M1285 | Inhibiting 150] X | X |01l O |of - - R/W NO Off
M1286 | Inhibiting 16[ ][] X | X 1O O |off - - RIW NO Off
M1287 | Inhibiting I7[ ][] X | X 10O O |off - - R/W NO Off
M1288 | Inhibiting I18[ ][] X | X 10O | O |offf - - RIW NO Off
M1289 | Inhibiting 1010 X | X 1O | O |offf - - R/W NO Off
M1290 | Inhibiting 1020 X X 1O ]| O |of] - - R/W NO Off
M1291 | Inhibiting 1030 X | X 1O ]| O |offf - - R/W NO Off
M1292 | Inhibiting 1040 X | X |1O| O |off - - RIW NO Off
M1293 | Inhibiting 1050 X | X |1O|] O |off - - RIW NO Off
M1294 | Inhibiting 1060 X | X 1O O |of] - - RIW NO Off
M1295 | Inhibiting 1110 X | X 1O | O |offf - - R/W NO Off
M1296 | Inhibiting 1120 X | X 1O | O |offf - - R/W NO Off
M1297 | Inhibiting 1130 X X 1O ]| O |of] - - R/W NO Off
M1298 | Inhibiting 1140 X | X 1O ]| O |offf - - R/W NO Off
Inhibiting 1150
M1299 (Not av:glable in SX series PLCs) X | OO0 |off - ) RIW NO off
M1300 | Inhibiting 1160 X | X 10O | O |offf - - R/W NO Off
M1301 | Inhibiting 1170 X | X 1O ]| O |offf - - R/W NO Off
M1302 | Inhibiting 1180 X | X |O| O |off - - RIW NO Off
M1303 | High/low bits exchange for XCH instruction X1 O |0 O |off - - RIW NO Off
M1304* | Enabling set On/Off of MPU input point X O]l O | O] O |off - - RIW NO Off
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. ES | SA Off [STOP| RUN
Sp:ﬂmal Function EX | SX ES'_\'/Z g\'_/'g 3| 3 |Attribute| Latched| Default
SS | SC On| RUN |STOP

Reverse operation of the 1% group pulse CHO

(YO, Y1) for - -
M1305 PLSV/DPLSV/DRVI/DDRVI/DRVA/DDRVA XX OO of R NO Off

instruction

Reverse operation of the 2™ group pulse CH1
(Y2, Y3) for
PLSV/DPLSV/DRVI/DDRVI/DRVA/DDRVA
instruction

M1306

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

On->0Off: Completing remaining number of X X010
output pulses

M1308 off| Off | Off R/W NO Off

Off->0n: The 1% pulse group CH1 (Y2, Y3)
high-speed output immediately stops.

On->Off: Completing remaining number of X X100
output pulses

M1309 off| Off Off R/W NO Off

Disabling Y10 pulse output (for SC V1.4 and
above) X | O] X | X |off| off - RIW 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->Off: Completing remaining numbe of X X100
output pulses

off| Off Off R/W NO Off

Disabling Y11 pulse output (for SC V1.4 and
above) X | O | X
(Not available in SX V3.0 and above)

X

off| Off - R/W NO Off

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

off| Off Off R/W NO Off

Controlling start input point of C235 off| - - R/W NO Off

Sending request of COM1 (RS-232)

M1312 A . . .
communication instruction (only available in
the instructions MODRW and RS)

Off| Off - R/W NO Off

Controlling start input point of C236 Ooff| - - R/W NO Off

M1313 Waiting to receive the data of COM1 (RS-232)
communication instruction is completed (only
available in the instructions MODRW and RS)

off| Off - R NO off

Controlling start input point of C237

Receiving the data of COM1 (RS-232)

M1314 g T

communication instruction is completed (only
available in the instructions MODRW and RS)

Off| Off - R/W NO Off

Controlling start input point of C238 off| - - R/W NO Off

An error occurs when receiving the data of
M1315 | COM1 (RS-232) communication instruction
(only available in the instructions MODRW and
RS)

off| Off - R/W NO Off

Controlling start input point of C239

Sending request of COM3 (RS-485)

M1316 LTS . . .
communication instruction (only available in
the instructions MODRW and RS)

off| Off - R/W NO Off

Controlling start input point of C240 Ooff| - - R/W NO Off

M1317 Waiting to receive the data of COM3 (RS-485)
communication instruction is completed (only
available in the instructions MODRW and RS)

XX XX X (X X (X X (X X (X X
XX XX X (X XX X IX] XX X
X O X |of X O X |0 X |0 X |0 O
O X O X O X O [Xl O Xl O X O

Off| Off - R NO Off

Receiving data of COM3 (RS-485)
M1318 | communication instruction is completed (only
available in the instructions MODRW and RS)

off| Off - R/W NO Off

X
X
X
O

An error occurs when receiving the data of
COM3 (RS-485) communication instruction X Ix|x|o
(only available in the instructions MODRW and
RS)

M1319 off| Off - R/W NO Off
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Spﬁ/lmal Function EX | SX ES|-\|/2 g\'}'g g g {  |Attribute|Latched| Default
SS | SC On| RUN |STOP
Controlling reset input point of C235 X | X | O X |offf - - R/W NO Off
Slave mode: COM3 (RS-485) is in the
ASCII/RTU mode. (Off: ASCIl mode; On: RTU
M1320 |Mode)
Master mode: COM3 (RS-485) is in the X | X | X | O |of] - - R/W NO Off
ASCII/RTU mode. (Off: Off: ASCII mode; On:
RTU mode) M1320 is used with the instruction
MODRW/FWD.
M1321 | Controlling reset input point of C236 X | X |1 O] X |offf - - R/W NO Off
M1322 | Controlling reset input point of C237 X | X | O X |off] - - R/W NO off
M1323 | Controlling reset input point of C238 X | X | O | X |off] - - R/W NO off
M1324 | Controlling reset input point of C239 X | X 1O | X |off| - - R/W NO Off
M1325 | Controlling reset input point of C240 X | X | O] X |off| - - R/W NO Off
M1328 | Enabling start/reset of C235 X | X | O | X |of]| - - R/W NO Off
M1329 | Enabling start/reset of C236 X | X | O | X |of]| - - R/W NO Off
M1330 | Enabling start/reset of C237 X | X | O] X |offf - - R/W NO Off
M1331 | Enabling start/reset of C238 X | X |1 O] X |offf - - R/W NO Off
M1332 | Enabling start/reset of C239 X | X 1O | X |offf - - R/W NO Off
M1333 | Enabling start/reset of C240 X | X |1O | X |offf - - R/W NO Off
EH2/SV/EH3/SV2: stopping the 1% group pulse
output CHO (YO, Y1)
M1334* | SC V1.4 and above: selecting Y10 pulse X1 O |O| O |off - - R/W NO Off
output stop modes
(Not available in SX V3.0 and above)
EH2/SV/EH3/SV2: stopping the 2™ group
pulse output CH1 (Y2, Y3)
M1335* | SC V1.4 and above: selecting Y11 pulse output | X | O | O | O |oOff| - - R/W NO off
stop modes
(Not gvailable in sgtx V3.0 amlj abO\;e) —
Sending out the 1™ group pulse outpu
M1336 | o Yl% dg PP P X | X |O|O|off| off | off | R NO off
Sending out the 2" group pulse output CH1
M1337 | 7 Y3~°; grotipp ) P X | X | O] O |offf off | off | R NO off
Enabling offset pulses of the 1™ group pulse
M1338 | 1o oo (YO?Yl) dg PP X | X |O| O |offf - - | RW | NO off
Enabling offset pulses of the 2™ group pulse
M1339 | T Cng (Y2,pY3) 9 p: X | X |O| O |of| - - | rRW | NO off
Generating interruption 1110 after the 1> grou
M1340 pulse outpgut CHO E)YO, Y1) is sent out ndg P X | x| O] O o - i RIW NO off
Generating interruption 1120 after the 2™ grou
M1341 pulse outpgut CH1 FYZ,YS) is sent out : Pl x| oo ot - i RIW NO Off
Generating interruption 1130 when the 1
M1342 group pulsge outpu'E)CHO (Y0, Y1) is sent out X | X |O]O off - i RIW NO Off
Generating interruption 1140 when the 2
M1343 group pulsge outquCHl(Ygt, Y3) is sent out X | X | O] O |offf - i RIW NO off
Enabling the offset of the 1™ group pulse
M1344 | B SHo Y0, Y1) dg PP X | X |O| O |off| - - | rRW | NO off
Enabling the offset of the 2" group pulse
M1345 | T Cng Y2 Y3) group p X | X |O| O |of - - | rRW | NO off
M1346 | Enabling ZRN CLEAR output signal X | X 10O O |off - - R/W NO off
EH2/SV/EH3/SV2: Reset after the 1% group
ulse output CHO (YO, Y1) is completed.
M1347 gA/SX/SCp: Automgtic zerz) returngfter YO X1 OO0 off - i RIW NO Off
high-speed pulse output is completed.
EH2/SV/EH3/SV2: Reset after the 2™ group
ulse output CH1 (Y2, Y3) is completed.
M1348 gA/SX/Sg:Automgtic zerz) return Fz:lfter \%! X O O] O |off - i RIW NO Off
high-speed pulse output is completed.
M1350* | Enabling PLC LINK X |1 O|O| O |off - off | R/W NO Off
M1351* | Enabling auto mode on PLC LINK X1 O] O | O |off] - - R/W NO Off
M1352* | Enabling manual mode on PLC LINK X 1O |0 O |off - - R/W NO Off
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Sp:ﬂmal Function EX | SX ES'-\'/Z g\'}'g 4 4 {  |Attribute|Latched| Default
SS | SC On| RUN |STOP
Enable 32 slave unit
M1353* | data length of data X|I X |1O| O
exchange on PLC Others off| - - RW | NO off
LINK
Enable simultaneous | EH3 v1.2/SV2 V1.0 - - - RW | YES off
M1354* | data read/write in a X1 O]0O | O
polling of PLC LINK Others off| - - R/W | NO Off
When M1355 = Off, enable PLC LINK for slave
connection detection. When M1355 = On,
M1355 | M1360 ~ M1375 (M1440 ~ M1455) will be the X1 O |]O| O |off - - R/W YES Off
flag designating connection, not for slave
connection detection.
When the PLC link is enabled and M1356 is
ON, the values in D1900~D1931 are taken as
M1356 | i1 station address. The default station XXX O - ) ) RIW YES off
address in D1399 is not used.
M1360* | Slave ID#1 status on PLC LINK network X1 O | O| O |offf - - R YES Off
M1361* | Slave ID#2 status on PLC LINK network X | O|O| O |offf - - R YES Off
M1362* | Slave ID#3 status on PLC LINK network X | O|]O| O |offf - - R YES Off
M1363* | Slave ID#4 status on PLC LINK network X1 O|O]| O |offf - - R YES Off
M1364* | Slave ID#5 status on PLC LINK network X1 OO O |offf - - R YES Off
M1365* | Slave ID#6 status on PLC LINK network X1 O | O] O |offf - - R YES Off
M1366* | Slave ID#7 status on PLC LINK network X1 O | O] O |offf - - R YES Off
M1367* | Slave ID#8 status on PLC LINK network X1 O] O] O |offf - - R YES Off
M1368* | Slave ID#9 status on PLC LINK network X1 O | O] O |offf - - R YES Off
M1369* | Slave ID#10 status on PLC LINK network X | O|]O| O |offf - - R YES Off
M1370* | Slave ID#11 status on PLC LINK network X1 O|O]| O |offf - - R YES Off
M1371* | Slave ID#12 status on PLC LINK network X1 O|O| O |offf - - R YES Off
M1372* | Slave ID#13 status on PLC LINK network X1 O|O| O |offf - - R YES Off
M1373* | Slave ID#14 status on PLC LINK network X1 O | O] O |offf - - R YES Off
M1374* | Slave ID#15 status on PLC LINK network X1 O] O] O |offf - - R YES Off
M1375* | Slave ID#16 status on PLC LINK network X1 O | O] O |offf - - R YES Off
Indicating Slave ID#1 data transaction status
* - -
M1376* | ol UINK X | O] O] O |off R NO Off
Indicating Slave ID#2 data transaction status
* - -
M1377 on PLC LINK X | O] O | O |off R NO Off
Indicating Slave ID#3 data transaction status
M1378% | ol DINK X1 O | O] O |offf - - R NO Off
Indicating Slave ID#4 data transaction status
* - -
M1379% | "ol S DINK X | O] O] O |off R NO Off
Indicating Slave ID#5 data transaction status
* - -
M1380 on PLC LINK X |1 O] O | O |off R NO Off
Indicating Slave ID#6 data transaction status
M1381* | ST DNk X1 O|O]| O |offf - - R NO Off
Indicating Slave ID#7 data transaction status
* - -
M1382% | T UINK X | O] O] O |off R NO Off
Indicating Slave ID#8 data transaction status
* - -
M1383 on PLC LINK X |1 O] O | O |off R NO Off
Indicating Slave ID#9 data transaction status
M1384% | T UINK X1 O|O]| O |offf - - R NO Off
Indicating Slave ID#10 data transaction status
* - -
M1385* | ol UINK X | O] O] O |off R NO Off
Indicating Slave ID#11 data transaction status
* - -
M1386 on PLC LINK X |1 OO | O |off R NO Off
Indicating Slave ID#12 data transaction status
M1387* | o C LINK X1 O|O]| O |offf - - R NO Off
Indicating Slave ID#13 data transaction status
* - -
M1388* | o7~ UINK X | O] O] O |off R NO Off
Indicating Slave ID#14 data transaction status
* - -
M1389 on PLC LINK X |1 OO | O |off R NO Off
Indicating Slave ID#15 data transaction status
* - -
M1390% | o= LINK X | O] O] O |off R NO Off
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. ES | SA Off [STOP| RUN
Spﬁ/lmal Function EX | SX ES|-\|/2 g\'_/'g g g {  |Attribute|Latched| Default
SS | sC On| RUN |[STOP
+ | Indicating Slave ID#16 data transaction status i i
M1391* | " Tr S PINK X |1 O] O] O |off R NO Off
M1392* | Slave ID#1 linking error X1 O|O | O |offf - - R NO Off
M1393* | Slave ID#2 linking error X1 O |0 | O |offf - - R NO Off
M1394* | Slave ID#3 linking error X1 O |O| O |off - - R NO Off
M1395* | Slave ID#4 linking error X |1 O|O| O |off - - R NO Off
M1396* | Slave ID#5 linking error X1 O |0 O |off - - R NO Off
M1397* | Slave ID#6 linking error X 1O |0 ]| O |off - - R NO Off
M1398* | Slave ID#7 linking error X1 O |0 O |off - - R NO Off
M1399* | Slave ID#8 linking error X1 O|O | O |offf - - R NO Off
M1400* | Slave ID#9 linking error X1 O |0 | O |offf - - R NO Off
M1401* | Slave ID#10 linking error X | O]O| O |offf - - R NO off
M1402* | Slave ID#11 linking error X1 O |O| O |off - - R NO Off
M1403* | Slave ID#12 linking error X1 O |0 O |off - - R NO Off
M1404* | Slave ID#13 linking error X 1O |0 O |off - - R NO Off
M1405* | Slave ID#14 linking error X1 O |0 O |off - - R NO Off
M1406* | Slave ID#15 linking error X1 O|O | O |offf - - R NO Off
M1407* | Slave ID#16 linking error X1 O |0 | O |offf - - R NO Off
. | Indicating reading from Salve ID#1 is i i
M1408 completed X |1 O|O| O |off R NO Off
Indicating reading from Salve ID#2 is
M1409* completed X1 OO O |offf - - R NO off
Indicating reading from Salve ID#3 is
* - -
M1410 completed X |1 O 1O O |off R NO off
+ | Indicating reading from Salve ID#4 is i i
M1411 completed X |1 O|O| O |off R NO Off
Indicating reading from Salve ID#5 is
M1412* completed X1 OO O |offf - - R NO off
Indicating reading from Salve ID#6 is
* - -
M1413 completed X | O 1O O |off R NO off
+ | Indicating reading from Salve ID#7 is i i
Mi1414 completed X1 OO ] O |off R NO Off
+ | Indicating reading from Salve ID#8 is ) )
M1415 completed X1 O | O] O |off R NO Off
Indicating reading from Salve ID#9 is
* - -
M1416 completed X | O 1O O |off R NO off
. | Indicating reading from Salve ID#10 is i i
M1417 completed X |1 O|]O| O |off R NO Off
+ | Indicating reading from Salve ID#11 is ) )
M1418 completed X1 O | O] O |off R NO Off
Indicating reading from Salve ID#12 is
* - -
M1419 completed X |1 O 1O O |off R NO Off
. | Indicating reading from Salve ID#13 is i i
M1420* | ompleted X |1 O|]O| O |off R NO Off
+ | Indicating reading from Salve ID#14 is ) )
M1421 completed X 1O |O]| O |off R NO Off
Indicating reading from Salve ID#15 is
* - -
M1422 completed X |1 O 1O O |off R NO Off
. | Indicating reading from Salve ID#16 is i i
M1423* | o mpleted X |1 O|]O| O |off R NO Off
M1424* | Indicating writing to Salve ID#1 is completed X |1 O] O] O |offf - - R NO Off
M1425* | Indicating writing to Salve ID#2 is completed X |1 O | O] O |offf - - R NO Off
M1426* | Indicating writing to Salve ID#3 is completed X1 O|O| O |off - - R NO Off
M1427* | Indicating writing to Salve ID#4 is completed X1 O |O| O |off - - R NO Off
M1428* | Indicating writing to Salve ID#5 is completed X1 O|O]| O |off - - R NO off
M1429* | Indicating writing to Salve ID#6 is completed X1 O|O]| O |off - - R NO off
M1430* | Indicating writing to Salve ID#7 is completed X1 O |O]| O |off - - R NO off
M1431* | Indicating writing to Salve ID#8 is completed X |1 O] O] O |offf - - R NO Off
M1432* | Indicating writing to Salve ID#9 is completed X |1 O | O] O |offf - - R NO Off
M1433* | Indicating writing to Salve ID#10 is completed | X | O | O | O |Off| - - R NO Off
M1434* | Indicating writing to Salve ID#11 is completed | X | O | O | O |Off| - - R NO Off
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Special . EH2 .
M Function EX | SX SV E\'}'g 4 4 4 |Attribute|Latched| Default
SS | sc On| RUN |[STOP
M1435* | Indicating writing to Salve ID#12 is completed | X | O | 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 | O | O | O |oOff| - - R NO Off
M1438* | Indicating writing to Salve ID#15 is completed | X | O | O | O |oOff| - - R NO Off
M1439* | Indicating writing to Salve ID#16 is completed | X | O | O | O |off| - - R NO Off
M1440* | Slave ID#17 status on PLC LINK network XX 1O | X |offf - _ R NO off
X X[ X|TO|-] - - R Yes off
M1441* | Slave ID#18 status on PLC LINK network XX 1O | X |offf - _ R NO off
XX X]1TO]|-] - - R Yes Off
M1442* | Slave ID#19 status on PLC LINK network XX 1O | X |offf - ~ R NO off
XX | X]O|- - - R Yes Off
M1443* | Slave ID#20 status on PLC LINK network XX 1O | X |Offf - ~ R NO off
X[ X | X]TO]|-] - - R Yes off
M1444* | Slave ID#21 status on PLC LINK network XX 1O | X |offf - _ R NO off
X X[ X|O|-] - - R Yes off
M1445* | Slave ID#22 status on PLC LINK network XX 1O | X |offf - _ R NO off
XX X]1TO]|-] - - R Yes Off
M1446* | Slave ID#23 status on PLC LINK network XX 1O | X |Offf - _ R NO off
XX X]1O |- - - R Yes Off
M1447* | Slave ID#24 status on PLC LINK network XX 1O | X |offf - _ R NO Off
X[ X | X]1O]|-] - - R Yes off
M1448* | Slave ID#25 status on PLC LINK network XX 1O | X |offf - _ R NO off
XX X[O|-] - - R Yes off
M1449* | Slave ID#26 status on PLC LINK network XX 1O | X |offf - - R NO off
XX | X]TO]|-] - - R Yes Off
M1450% | Slave ID#27 status on PLC LINK network XX 1O | X |Offf - _ R NO off
XX X]1O |- - - R Yes Off
M1451* | Slave ID#28 status on PLC LINK network XX 1O | X |offf - _ R NO off
X X[ X|O|-] - - R Yes off
M1452 | Slave ID#29 status on PLC LINK network XX 1O | X |offf - _ R NO off
XX | X]1TO]|-] - - R Yes Off
M1453* | Slave ID#30 status on PLC LINK network XX 1O | X |offf - ~ R NO off
XX | X]O|- - - R Yes Off
M1454* | Slave ID#31 status on PLC LINK network XX 1O | X |Offf - ~ R NO off
X[ X | X]TO]|-] - - R Yes off
M1455* | Slave ID#32 status on PLC LINK network XX 1O | X |offf - _ R NO off
XX X|O|-] - - R Yes off
Indicating Slave ID#17 data transaction status
M1456* | 0= DINK X | X | O | O |offf - - R NO Off
Indicating Slave ID#18 data transaction status
M1457+ | CHCPC EINK X | X |1O| O |offf - - R NO off
Indicating Slave ID#19 data transaction status
M1458* on PLC LINK X | X | O | O |offf - - R NO Off
Indicating Slave ID#20 data transaction status
M1459* | o S INK X | X |1 O| O |offf - - R NO Off
Indicating Slave ID#21 data transaction status
M1460+ | TR EINK X | X |0O| O |off - - R NO off
Indicating Slave ID#22 data transaction status
M1461* | ol TINK X | X | O | O |offf - - R NO Off
Indicating Slave ID#23 data transaction status
M1462% | o S INK X | X | O| O |offf - - R NO Off
Indicating Slave ID#24 data transaction status
M1463+ | TR EINK X | X |0O| O |off - - R NO off
Indicating Slave ID#25 data transaction status
M1464* | oS TINK X | X | O | O |offf - - R NO Off
Indicating Slave ID#26 data transaction status
M1465* | 0= INK X | X | O| O |offf - - R NO Off
Indicating Slave ID#27 data transaction status
M1466* | " oC = INK X | X |1O]| O |off - - R NO Off
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2 Functions of Devices in DVP-PLC

. ES | SA Off [STOP| RUN
Spﬁ/lmal Function EX | SX ES|-\|/2 g\'}'g g g {  |Attribute|Latched| Default
SS | SC On| RUN |STOP
. | Indicating Slave ID#28 data transaction status i i
M1467* | (BLC LINK X | X1 O] O |off R NO Off
+ | Indicating Slave ID#29 data transaction status ) )
M1468* | 'Ol LINK X | X | O] O |off R NO off
Indicating Slave ID#30 data transaction status
M1469* | ol LINK X | X ]1O| O |offf - - R NO Off
. | Indicating Slave ID#31 data transaction status i i
M1470* | (BLC LINK X | X1 O] O |off R NO Off
+ | Indicating Slave ID#32 data transaction status ) )
M1471% | S TINK X | X | O] O |off R NO off
M1472* | Slave ID#17 linking error X | X 1O O |off - - R NO Off
M1473* | Slave ID#18 linking error X | X |10O]| O |of] - - R NO Off
M1474* | Slave ID#19 linking error X | X |1 O | O |offf - - R NO Off
M1475* | Slave ID#20 linking error X | X 10O | O |offf - - R NO Off
M1476* | Slave ID#21 linking error X | X 1O O |off - - R NO Off
M1477* | Slave ID#22 linking error X | X 10O O |offf - - R NO Off
M1478* | Slave ID#23 linking error X | X 1O O |of] - - R NO Off
M1479* | Slave ID#24 linking error X | X 1O O |off - - R NO Off
M1480* | Slave ID#25 linking error X | X |10O]| O |of] - - R NO Off
M1481* | Slave ID#26 linking error X | X 1O | O |offf - - R NO Off
M1482* | Slave ID#27 linking error X | X 1O | O |offf - - R NO Off
M1483* | Slave ID#28 linking error X | X 1O | O |offf - - R NO Off
M1484* | Slave ID#29 linking error X | X 1O | O |offf - - R NO off
M1485* | Slave ID#30 linking error X | X |O| O |of] - - R NO Off
M1486* | Slave ID#31 linking error X | X |1O|] O |of] - - R NO Off
M1487* | Slave ID#32 linking error X | X 1O O |of] - - R NO Off
M1488* Indicating reading from Salve ID#17 is “Ixlololofl - ) R NO Off
completed
Indicating reading from Salve ID#18 is
* - -
M1489 completed X | X1 O] O |off R NO off
. | Indicating reading from Salve ID#19 is i i
M1490 completed X | X1 O] O |off R NO off
+ | Indicating reading from Salve ID#20 is ) )
M1491 completed X | X | O] O |off R NO off
Indicating reading from Salve ID#21 is
* - -
M1492 completed X | X1 O] O |off R NO off
. | Indicating reading from Salve ID#22 is i i
M1493 completed X | X1 O] O |off R NO off
+ | Indicating reading from Salve ID#23 is ) )
M1494 completed X | X | O] O |off R NO off
Indicating reading from Salve 1D#24 is
* - -
M1495 completed X | X1 O] O |off R NO off
+ | Indicating reading from Salve ID#25 is i i
M1496* | - mpleted X | X1 O] O |off R NO off
+ | Indicating reading from Salve ID#26 is ) )
M1497 completed X | X | O] O |off R NO off
Indicating reading from Salve ID#27 is
* - -
M1498 completed X | X1 O] O |off R NO off
. | Indicating reading from Salve ID#28 is i i
M1499" | o oleted X | X1 O] O |off R NO Off
. | Indicating reading from Salve ID#29 is ) )
M1500 completed X | X | O] O |off R NO off
Indicating reading from Salve ID#30 is
* - -
M1501 completed X X | O] O |off R NO Off
. | Indicating reading from Salve ID#31 is i i
M1502* | o mpleted X | X1 O] O |off R NO off
+ | Indicating reading from Salve ID#32 is ) )
M1503 completed X | X | O] O |off R NO off
M1504* | Indicating writing to Salve ID#17 is completed | X | X | O | O |oOff| - - R NO off
M1505* | Indicating writing to Salve ID#18 is completed | X | X | O | O |oOff| - - R NO off
M1506* | Indicating writing to Salve ID#19 is completed | X | X | O | O |Off| - - R NO Off
M1507* | Indicating writing to Salve ID#20 is completed | X | X | O | O |Off| - - R NO Off
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. ES | SA Off [STOP| RUN
Sp:ﬂmal Function EX | SX ES'-\'/Z g\'}'g 4 4 4 |Attribute|Latched| Default
SS | SC On| RUN |STOP
M1508* | Indicating writing to Salve ID#21 is completed | X | X | O | O |Off| - - R NO Off
M1509* | Indicating writing to Salve ID#22 is completed | X | X | O | O |Off| - - R NO Off
M1510* | Indicating writing to Salve ID#23 is completed | X | X | O | O |Off| - - R NO Off
M1511* | Indicating writing to Salve ID#24 is completed | X | X | O | O |Off| - - R NO Off
M1512* | Indicating writing to Salve ID#25 is completed | X | X | O | O |oOff| - - R NO Off
M1513* | Indicating writing to Salve ID#26 is completed | X | X | O | O |Off| - - R NO Off
M1514* | Indicating writing to Salve ID#27 is completed | X | X | O | O |Off| - - R NO Off
M1515* | Indicating writing to Salve ID#28 is completed | X | X | O | O |Off| - - R NO Off
M1516* | Indicating writing to Salve ID#29 is completed | X | X | O | O |Off| - - R NO Off
M1517* | Indicating writing to Salve ID#30 is completed | X | X | O | O |Off| - - R NO Off
M1518* | Indicating writing to Salve ID#31 is completed | X | X | O | O |oOff| - - R NO Off
M1519* | Indicating writing to Salve ID#32 is completed | X | X | O | O |oOff| - - R NO Off
EH2/SV/EH3/SV2: stopping the 3" group
M1520 | pulse output CH2 (Y4, Y5) (Not available in X | X 1O O |offf - - R/W NO Off
EH)
EH2/SV/EH3/SV2: stopping the 4™ group pulse
MI521 | o tput CH3 (Y6, Y7) (Not available in EH) X | X | O] O |of - - | RW | NO Off
EH2/SV/EH3/SV2: sending out the 3™ group
M1522 | pulse output CH2 (Y4, Y5) (Not available in X | X 10O O |offf - Off R NO Off
EH)
EH2/SV/EH3/SV2: sending out the 4™ group
M1523 | pulse output CH3 (Y6, Y7) (Not available in X | X |O| O |offf - Off R NO Off
EH)
EH2/SV/EH3/SV2: reset after the 3™ group
pulse output CH2 (Y4, Y5) is completed (Not
M1524 | available in EH) X | O |0 O |offf - - R/W NO Off
SC: reset after Y10 high-speed pulse output is
completed
EH2/SV/EH3/SV2: reset after the 4™ group
pulse output CH3 (Y6, Y7) is completed (Not
M1525 | available in EH) X1 O|O]| O |offf - - R/W NO Off
SC: reset after Y11 high-speed pulse output is
completed
EH2/SV/IEH3/SV2: reversing Y4 pulse output
M1526 | signal for PWM instruction (Not available in X | X 1O O |offf - - R/W NO Off
EH)
EH2/SV/IEH3/SV2: reversing Y6 pulse output
M1527 | signal for PWM instruction (Not available in X | X |1 O | O |offf - - R/IW NO Off
EH)
+ | Enabling the instruction DICF to execute the
M1528 constant speed output section X | X | X | O |off| off Off RIW NO Off
, | Enabling the instruction DICF to execute the
M1529" | ¢! output section X | X | X | O |offf off | Off | RW | NO off
EH2/SVIEH3/SV2: switching time base unit of
M1530 | Y4 output for PWM instruction X | X|1O]| O |offf - - R/W NO Off
On: 100us; Off: 1ms (Not available in EH)
EH2/SV/EH3/SV2: switching time base unit of
M1531 | Y6 output for PWM instruction X | X 10O O |offf - - R/W NO Off
On: 100us; Off: 1ms (Not available in EH)
EH2/SV/EH3/SV2: reverse operation of the 3™
group pulse CH2 (Y4, Y5) for
M1532 | BLSV/DPLSV/DRVIIDDRVI/DRVA /DDRVA K| X OO o] - i RIW NO off
instruction (Not available in EH)
EH2/SV/EH3/SV2: reverse operation of the 4™
group pulse CH3 (Y6, Y7) for
M1533 PLSV/DPLSV/DRVI/DDRVI/DRVA /DDRVA XX OO |of ) ) RIW NO off
instruction
EH2/SV/IEH3/SV2: CHO being able to Off
M1534 | designate deceleration time. Has to be used X | X | O | O |offf - - R/IW NO
with D1348.
EH2/SV/EH3/SV2: CH1 being able to Off
M1535 | designate deceleration time. Has to be used X | X 1O O |offf - - R/W NO
with D1349.
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. ES | SA Off [STOP| RUN
Spﬁ/lmal Function EX | SX ES|-\|/2 g\'_/'g 4 4 {  |Attribute|Latched| Default
SS | SC On| RUN |STOP
EH2/SV/IEH3/SV2: CH2 being able to Off
M1536 | designate deceleration time. Has to be used X | X |1 O | O |offf - - R/W NO
with D1350.
EH2/SV/EH3/SV2: CH3 being able to
M1537 | designate deceleration time. Has to be used X | X | O | O |offf - - R/W NO off
with D1351.
M1538* | Displaying CHO high-speed output paused flag| > | X | O | O |Off| Off - R/W NO off
M1539* | Displaying CH1high-speed output pausedflag | X | X | O | O |Off| Off - R/W NO off
M1540* | Displaying CH2 high-speed output paused flag| X | X | O | O |Off| Off - R/W NO off
M1541* | Displaying CH3 high-speed output paused flag| X | X | O | O |Off| Off - R/W NO off
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.
CHO executed the function that the constant
M1543 | speed output section reaches the target X | X | X | O |off| off - RIW NO Off
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.
CH1 executed the function that the constant
M1545 | speed output section reaches the target X | X | X | O |off| off - RIW NO Off
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.
CH2 executed the function that the constant
M1547 | speed output section reaches the target X | X | X | O |off| off - R/W NO off
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.
CH3 executed the function that the constant
M1549 | speed output section reaches the target X | X | X | O |off| off - R/W NO off
number.
Used with the instruction DCIF to clear the
M1550 high-speed output counting number K| X X O |off) off i RIW NO Off
M1560 | Inhibiting 1900 and 1901 X | X | X | O |off| off | - RW | NO off
M1561 | Inhibiting 1910 and 1911 X | X | X | O |off| off - R/W 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| oOff - R/W NO Off
M1565 | Inhibiting 1950 and 1951 X | X | X | O |off| off | - RW | NO Off
M1566 | Inhibiting 1960 and 1961 X | X | X | O |off|f off | - RW | NO off
M1567 | Inhibiting 1970 and 1971 X | X | X | O |off| off | - RW | NO off
Enabling the negative limit function of the
M1570 | \ioh-speed output CHO X | X | X | O |off| off | - RW | NO off
Enabling the negative limit function of the
MIS71 | | speed output CHL X | X | X | O |off| off | - RW | NO off
Enabling the negative limit function of the
M1572 | | ioh speed output CH2 X | X | X | O |off| off - RIW NO off
Enabling the negative limit function of the
M1578 | \ioh-speed output CH3 X | X | X | O |off| off | - RW | NO Off
The DOG of CHO in the instruction ZRN is
M1574 positive stop function. XXX O |off| off i RIW NO Off
The DOG of CHL1 in the instruction ZRN is
M1575 positive stop function. K| X X O |off) off i RIW NO Off
The DOG of CH2 in the instruction ZRN is
M1576 positive stop function. X | X | X | O |off| off j RIW NO Off
The DOG of CHS3 in the instruction ZRN is
M1577 positive stop function. XXX O |off| off i RIW NO Off
Off: Number of times the instruction ZRN
search for the Z phase
M1578 On: The output designates the displacement. K| X X O |off) off ) RIW NO off
The flag is used with D1312.
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Special
M

Function

ES
EX
SS

SA
SX
SC

EH2
SV

EH3
Sv2

Off
4
On

STOP

RUN

RUN

STOP

Attribute

Latched

Default

M1580

The absolute position of Delta ASDA-A2 servo
is read successfully by means of the instruction
DABSR.

Off

Off

Off

R/W

NO

Off

M1581

The absolute position of Delta ASDA-A2 servo
is not read successfully by means of the
instruction DABSR.

Off

Off

Off

R/W

NO

Off

M1584

If the left limit switch of CHO is enabled by
means of the instruction ZRN, it can be
triggered either by a rising-edge signal or by a
falling-edge signal. (OFF: Rising-edge signal;
ON: Falling-edge signal)

Off

Off

R/W

NO

Off

M1585

If the left limit switch of CH1 is enabled by
means of the instruction ZRN, it can be
triggered either by a rising-edge signal or by a
falling-edge signal. (OFF: Rising-edge signal;
ON: Falling-edge signal)

Off

off

R/W

NO

Off

M1586

If the left limit switch of CH2 is enabled by
means of the instruction ZRN, it can be
triggered either by a rising-edge signal or by a
falling-edge signal. (OFF: Rising-edge signal;
ON: Falling-edge signal)

Off

Off

R/W

NO

Off

M1587

If the left limit switch of CH3 is enabled by
means of the instruction ZRN, it can be
triggered either by a rising-edge signal or by a
falling-edge signal. (OFF: Rising-edge signal;
ON: Falling-edge signal)

Off

Off

R/W

NO

Off

M1590

The speed at which data is exchanged by
means of Ethernet increases. (ON: Enabled;
OFF: Disabled)

V1.62

Off

Off

R/W

NO

Off
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2 Functions of Devices in DVP-PLC

_ _ ES|SA EH2 |EH3 Off |[STOP | RUN _
Special D Function EX| SX SV |sv2 g 4 0 |Attribute| Latched | Default
SS|SsC On | RUN [STOP
D1000* | Scanning watchdog timer (WDT) (Unit: ms) OO OO 200 - - R/W NO 200
Displaying the program version of |EH2/EH3 # # #
D100l DVIg-PyLCg(initigl fe?ctory setting) Others 0101010 = - - R YES #
Program capacity
D1002* | #-> EH2:15,872; SA: 7,920; ES: 3,792, OO 1O |0 | # - - R NO #
EH3/SV2: 30000
Sum of program memory
D1003 |#-> EH2: -15,873; SA: -7,920; ES: -3,792; OINORNCGENON N - - R YES #
EH3/SV2: -30000
D1004* | Syntax check error code OO OO o0 0 - NO 0
Number of times the low voltage of the batter
D1007" 15 recorded (EH2 and V1.8 abgve) XX oo - ) ) R Yes 0
D1008* | STSC address when WDT is On OlO0]1O0]0] 0 - - NO 0
ES/SA: recording number of occurrences of LV
signals
D1009 | 225"\ /EHa/sv: register for SRAM lost data | © | © | © | © N R YES 0
error code
D1010* | Current scan time (Unit: 0.1ms) lO0O|1O0 O] 0 - - R NO 0
D1011* | Minimum scan time (Unit: 0.1ms) OlO0O|1O0]0O] 0 - - R NO 0
D1012* | Maximum scan time (Unit: 0.1ms) OlO0]1O0]0O] 0 - - R NO 0
0~32,767 (unit: 0.1ms) accumulative
p1o1s+ | 22707 K M xlolo|lolo| - | - | rw /| No 0
After a PLC is powered, it will delay detecting
the extension modules connected to it for a
D1016 | ortain amount of time. (Time unit: 1200ms) The KX X |veez) - ) ) RIW YES K25
setting range