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Precautions on Using the Product 

Compliance with the application-related conditions 

The user shall evaluate the suitability of FATEK product and shall install the product in the well-

designed equipment or system.  

The user needs to check if the system, machinery or device currently used is compatible with 

the FATEK product. If the user fails to confirm the compatibility or the suitability, then FATEK 

shall not be liable for the suitability of the product.  

When required by the customer, FATEK shall provide correlated third party certification to 

define the value rating and the application restrictions that will be applicable for the product. 

However, the aforesaid certification message shall not be considered as sufficient to determine 

the suitability of the FATEK product, the final product, the machine, the system and other 

applications or relevant combinations. Described below are certain applications that should be 

cautiously treated by the user. In spite of this, the content described below shall neither be 

considered as having included all of the intended product purposes nor suggesting that all of 

the following purposes shall be entirely suitable for the product. For example, outdoors use, 

use in an area subjected to potential chemical contamination or electrical interference or used 

under conditions or functions not mentioned in this Manual or used with the system, machine 

and equipment that may create risks to life or properties.  

Before working with the product, the user will be required to check if the entire system is 

marked with a hazard sign and shall select the design that can ensure the safety such as the 

backup design, etc. Otherwise, the user shall not be allowed to use the product in the 

application that will present personnel and the property safety concerns. In no event shall 

FATEK be liable for the specifications, statutory regulations or restrictions that will be used by 

the customer in the product combination or the product operations.  

When using the product, FATEK shall not be liable for the programs edited by the user or the 

resulting consequences. 
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Disclaimers 

Dimensions and weight 

The dimensions and the weight specified in the manual are nominal values only. Even if 

provided with the tolerance, they cannot be used in the manufacturing purposes.  

 

Performance data 

The data specified in this Manual mean that the performance data obtained under FATEKf 

provided with the tolerance, they cannot be used in the manufacturing purposes. afety such as 

the backup design, etc. Otherwise, the user shall not be allowed to use the actual performance 

shall be defined according to the content of the guarantee and the limit of responsibilities 

established by FATEK.  

 

Errors and negligence 

The content of this Manual is provided through careful checking process and is considered as 

correct. However, FATEK shall not be liable for the errors or the negligence that may be found 

in the text, printing content and proofreading.  

 

Change of specifications 

The product specifications and accessories may be subject to change along with the technical 

improvement or other reasons. In the event that the published specifications or performance 

need to be changed or where significant structural change is required, FATEK will change the 

model number of the product accordingly. If certain specifications of the product have changed, 

then FATEK will not give the notice under the following situation: when it is required to use a 

special model number or create particular ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƛƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ 

application according to the instructions given by the customer. To confirm actual specifications 

of the product to be purchased, please contact the local FATEK distributor.  
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In this chapter, we would like to introduce you the basic principles of ladder diagram. 

1-1 The Operation Principle of Ladder Diagram 

Ladder Diagram is a type of graphic language for automatic control systems it had been used for a 

long period since World War II. Until today, it is the oldest and most popular language for automatic 

control systems. Originally there are only few basic elements available such as A-contact (Normally 

ON), B contact (Normally OFF), output Coil, Timers and Counters. 

Not until the appearance of microprocessor-based PLC, more elements for Ladder Diagram, such as 

differential contact, retentive coil (refer Table 2) and other instructions that a conventional system 

cannot provide, became available. 

The basic operation principle for both conventional and PLC Ladder Diagram is the same. The main 

difference between the two systems is that the appearance of the symbols for conventional Ladder 

Diagram are closer to the real devices, while for PLC system, symbols are simplified for computer 

display. There are two types of logic system available for Ladder Diagram logic, namely combination 

logic and sequential logic. Detailed explanations for these two logics are discussed below: 

1-1-1 Combination Logic 

Combination logic of the Ladder Diagram is a circuit that combines one or more input elements in 

series or parallel and then send the results to the output elements, such as Coils, Timers/Counters, 

and other application instructions. 

 
Combination logic_Actual wiring diagram 
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The example illustrated the combination logic using the actual wiring diagram, conventional Ladder 

Diagram, and PLC Ladder Diagram. Circuit 1 uses a NO (Normally Open) switch that is also called "A" 

switch or contact. Under normal condition (switch is not pressed), the switch contact is at OFF state 

and the light is off. If the switch is pressed, the contact status turns ON and the light is on. 

In contrast, circuit 2 uses a NC (Normally Close) switch that is also called "B" switch or contact. Under 

normal condition, the switch contact is at ON state and the light is on. If the switch is pressed, the 

contact status turns OFF and the light also turns off. 

Circuit 3 contains more than one input element. Output Y2 light will turn on under the condition 

when X2 is closed or X3 switches to ON, and X4 must switch ON too. 
 

 
Combination logic_Conventional Ladder Diagram 

 

 
Combination logic_PLC Ladder Diagram 
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1-1-2 Sequential Logic 

The sequential logic is a circuit with feedback control; that is, the output of the circuit will be 

feedback as an input to the same circuit. The output result remains in the same state even if the 

input condition changes to the original position. This process can be best explained by the ON/OFF 

circuit of a latched motor driver as shown in below. 

 

NO NC

X5

AC110V

X6

~

Y3
START switch STOP switch

Relay

Contact 2

Contact 1

Motor

 
Sequential logic_Actual wiring diagram 

 

 
Sequential logic_ Conventional Ladder Diagram 

 

 
Sequential logic_ PLC Ladder Diagram 
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When we first connect this circuit to the power source, X6 switch is ON but X5 switch is OFF, 

therefore the relay Y3 is OFF. The relay output contacts 1and 2 are OFF because they belong to A 

contact (ON when relay is ON). Motor does not run. If we press down the switch X5, the relay turns 

ON as well as contacts 1and 2 are ON and the Motor starts. Once the relay turns ON, if we release 

the X5 switch (turns OFF), relay can retain its state with the feedback support from contact 1 and it is 

called Latch Circuit. The following table shows the switching process of the example we have 

discussed aboveǛ 

 X5 Switch (NO) X6 Switch (NC) Motor (Relay) Status 

 

 

Released Released OFF 

 

 

 Pressed Released ON 

 

 

Released Released ON 

 

 

Released Pressed OFF 

 Released Released OFF 

Sequential logic_Action 

From the above table we can see that under different stages of sequence, the results can be 

different even the input statuses are the same. For example, X5 and X6 switches are both released, 

but the Motor is ON (running) at status  and is OFF (stopped) at status . This sequential 

control with the feedback of the output to the input is a unique characteristic of Ladder Diagram 

circuit. Sometimes we call the Ladder Diagram a "Sequential Control Circuit" and the PLC a 

Ϧ{ŜǉǳŜƴŎŜǊέΦ Lƴ ǘƘƛǎ ǎŜŎǘƛƻƴΣ ǿŜ ƻƴƭȅ ǳǎŜ ǘƘŜ !κ. contacts and output coils as the example. For more 

details on sequential instructions please refer to Chapter 5 "Introduction of Sequential Instructionsò. 
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1-2 Differences Between Conventional and PLC Ladder Diagram 

Although the basic operation principle for both conventional and PLC Ladder Diagram are the same, 

but in reality, PLC uses the CPU to emulate the conventional Ladder Diagram operations; that is, PLC 

uses scanning method to monitor the statuses of input elements and output coils, then uses the 

Ladder Diagram program to emulate the results which are the same as the results produced by the 

conventional Ladder Diagram logic operations. There is only one CPU, so the PLC has to sequentially 

examine and execute the program from its first step to the last step, then returns to the first step 

again and repeats the operation (cyclic execution). The duration of a single cycle of this operation is 

called the scan time. The scan time varies with the program size. If the scan time is too long, then 

input and output delay will occur. Longer delay time may cause big problems in controlling fast 

response systems. At this time, PLCs with short scan time are required. Therefore, scan time is an 

important specification for PLCs. Due to the advance in microcomputer and ASIC technologies 

nowadays the scan speed has been enhanced a great deal. M SERIES PLC takes approximately 1us for 

IK steps of contact under the condition of continuous address reading, and 5us under the condition 

of discrete address. The following diagram illustrates the scanning process of a PLC Ladder Diagram. 
 

 
Schematic diagram of PLC ladder diagram program scan 
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Besides the time scan difference mentioned above, the other difference between the conventional 

ŀƴŘ t[/ [ŀŘŘŜǊ 5ƛŀƎǊŀƳ ƛǎ άwŜǾŜǊǎŜ FƭƻǿέΦ !ǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ŘƛŀƎǊŀƳ ōŜƭƻǿΣ ƛŦ ·лΣ ·мΣ ·п ŀƴŘ ·с ŀǊŜ 

ON, and the remaining elements are OFF: In a conventional Ladder Diagram circuit, a reverse flow 

route for output Y0 can be defined by the dashed line and Y0 will be ON; while PLC scans from left to 

right and from top to bottom when the PLC CPU is calculating the result of the ladder diagram 

program. Under the same input conditions, the state of point άaέ in this illustration is considered OFF 

by the CPU because X3 contact is OFF. Although point a is connected to point άbέ via X4 and both are 

ON, because the PLC ladder diagram only scans from left to right, the CPU Unable to detect, so Y0 

output is OFF. 
 

 
Reverse flow of conventional Ladder diagram 
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1-3 Ladder Diagram Structure and Terminolog

Y4

X11

X14

M6Y0

X16

X10

X12

M1 X20

X1X0

X7 X10

X2

X9

X3 X4 X5 X6

/

Y4

Y5

/

Y2

Y0

Serial blockParallel blockNodeElement

Origin line

Network 1

Network 2

Network 3

Branch

 
Ladder Diagram Program Example 

 

Note: The maximum size of M SERIES PLC network is 22 columns X 16 rows. 

 

As shown above, the Ladder Diagram can be divided into many small cells. There is total 88 cells (8 

rows X 11 columns) for this example Ladder Diagram. One cell can accommodate one element. A 

completed Ladder Diagram can be formed by connecting all the cells together according to the 

specific requirements. The terminologies related to Ladder Diagram are illustrated belowǛ 

 

. Contact 

Contact is an element with open or short status. One kind of contact is called "Input 

Contact"(reference number prefix with X) and its status reference from the external signals (the 

input signal comes from the input terminal block). Another one is called "Relay contact" and its 

status reflects the status of relay coil (please refer to ). The relation between the reference 

number and the contact status depends on the contact type. The 6 contact elements provided 

by M series PLC include: A contact, B contact, Up/Down Differential (TU/TD) contacts and 

Open/Short contacts. Please refer to . 

 

. Relay 

Same as the conventional relay, it consists of a Coil and a Contact as shown in the diagram 

below. 
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Relay_Coil and Contact 

 

As shown in the figure, the relay must have a coil. To make the relay act, the coil must be driven 

(by OUT command). After the coil is driven, the state of its contacts will be affected 

As shown in the example, if Y0 is driven with 1 (make it ON), then the A contact of the relay is 1, 

the B contact is 0, the TU contact is only ON for one scan time, and the TD contact is 0. 

When Y0 turns OFF, the A contact is 0, the B contact is 1, the TU contact is 0, and the TD contact 

is only ON for one scan time (for the actions of A, B, TU, and TD contacts, please refer to 

Chapter 4 "Sequential Instructions"). 

 

There are four types of M SERIES PLC relays, namely Y̎̎̎ (output relay), 

M̎̎̎̎(internal relay), S̎ ̎̎ (step relay) and TR̎ ̎ (register relay). The status of 

output relays will be sent to the output point of terminal block. 

 

. Origin 

The starting line at the left side of the Ladder Diagram. 

. Element 

Element is the basic unit of a Ladder Diagram. 

An element consists of two parts as shown in the diagram below. One is the element symbol 

ǿƘƛŎƘ ƛǎ ŎŀƭƭŜŘ άht /ƻŘŜέ ŀƴŘ ŀƴƻǘƘŜǊ ƛǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊ ǇŀǊǘ ǿƘƛŎƘ ƛǎ ŎŀƭƭŜŘ άhǇŜǊŀƴŘέΦ 

 

 
Element 
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The components of M SERIES PLC have the following 8 types: 

Element type Symbol Note 

A Contact 

(Normally OPEN) 

Ãrrrrr 

 

Ã can be X̘ Y̘ M̘S ̘T ̘

C (please refer to section 2.2) 
B Contact 

(Normally CLOSE) 

Ãrrrrr 

 

Up Differential Contact Ãrrrrr 

 
Ã can be X̘ Y̘ M̘S 

Down Differential Contact Ãrrrrr 

 
Open Circuit Contact 

 
 

Short Circuit Contact 

 

 

Output Coil Ãrrrrr 

 

Ã can be Y̘ M̘S 

Inverse Output Coil Ãrrrrr 

 
M SERIES PLC Elements 

Note: Please refer to section 2.2 for the ranges of X, Y, M, S, T and C contacts or coils. Please 

refer to section 2.2 for the element characteristics. 

 

There is a special sequential instruction: FOn, which is also one of the elements. Please refer to 

ǎŜŎǘƛƻƴ рΦмΦп άCǳƴŎǘƛƻƴ hǳǘǇǳǘ ChέΦ 

 

. Node 

The connection point between two or more elements. 

 

. Block 

A circuit consists of two or more elements. 

There are two basic types of blocksǛ 

 ̧ Serial Block: Two or more elements are connected in series to form a single row circuit. 

 

 
Serial Block 
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 ̧ Parallel Block: A parallel (rectangular) closed circuit composed of components or series 

blocks connected in parallel. 

 

 
Parallel Block 

 

Note: Complicated block can be formed by the combination of the single element, serial blocks and 

parallel blocks. When designing a Ladder Diagram with mnemonic entry, it is necessary to break down the 

circuits into element, serial, and parallel blocks. 

 

. Branch 

If there are two or more loops connected to the right of the vertical line in any network, this is a 

branch, and this vertical line is called a branch line. 

 

 
Branch 

 

If there is another vertical line on the right side of the branch line to merge the two branch 

columns of circuits (this vertical line is called the merging line), then this circuit will form a 

closed circuit (forming a parallel block), and this circuit is a non-branching circuit. 
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Branch line and Merge line 

 

If both the right and the left sides of the vertical line are connected with two or more rows of 

circuits, then it is both a branch line and a merge line as shown in the example belowǛ 

 

 
For both branch and merge lines  

 

. Network 

A loop that can perform specific functions is composed of elements, branches, and blocks, 

which is called a network. A network is the basic unit that can perform complete functions in a 

ladder diagram program, and a ladder diagram program is composed of a series of networks. 

The beginning of the network must start from the busbar, and any two columns of circuits 

without a vertical line connection belong to two different networks (the ones connected by a 

vertical line belong to the same network). According to this rule, such as the ladder diagram 

program example, it can be divided into three networks: network 1~3. 
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2 
Details of Memory Configuration, 

 Single Point (Digital) and Register in PLC 

2 Configuration of memory, single point (Digital) and Register in PLC 

 

 

 

 

 

ʆʆBeing designed with very broad flexibility range, the M-Serial PLC allows the user to access 

ordinary register field (containing 34768 counts of words) by the indirect addressing method. 

However, it may easily lead to false data writing issues if the indirect addressing parameters are 

improperly used. When operated in the Read-only Register Field-ROR (containing 4096 counts of 

words), the M-Serial PLC does not allow the user to access the register by the indirect addressing 

method. If the user needs to create important parameter values, it is recommended that the ROR 

(Read-only Register) Field should be used in order to execute the desired reading and writing 

according to the respective program commands. The main purpose is to avoid the issues that may be 

generated due to the incorrect parameters required for the indirect addressing. 
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2-1 M SERIES PLC Memory Configuration 
 

                                                                                                                                   

   

 

PLC memory configuration diagram  
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2-2 Digital and Register Configuration 

 ̧ This configuration is the factory setting: 

Item Specifications Note 

S
in

g
le

 P
o

in
t (B

T
I Sta

te
) 

X 
Input contact (DI) (Max. 

point count: 2048 points) 
X0ȟX1023 (1024) 

Corresponding to 

external digital input 

Y 
Output relay (DO) (Max. 

point count: 2048 points) 
Y0ȟY1023 (1024) 

Corresponding to 

external digital 

output 

TR Temporary relay 
TR0ȟTR31(32) 

(Reserved for system operations) 
 

M 

Internal 

relay 
M0ȟM9119 (9120)  

M0~M9119 can be 

configured as 

retentive or non-

retentive relay. 

Special Relay M9120ȟM29599 (20480)  

S Step Relay S0ȟS3103 (3104) 

S0ȟS3103 Can be 

configured as 

retentive or non-

retentive relay. 

T 
Timer  

"Time-Up" status contact 
T0ȟT1023 (1024)  

C 

Counter  

"Counter-Up" status 

contact 

C0ȟC1279 (1280)  

R
e

g
iste

r (W
O

R
D D

a
ta) 

 
 
 R

e
g

iste
r (W

O
R

D D
a

ta) 

TMR 

Timer 

current 

value 

register 

0.001S Time Base T0ȟT255 (256) * 
T0ȟT1023 numbers 

for each time base 

can be adjusted. 

0.01S Time Base T256ȟT511 (256) * 

0.1S Time Base T512ȟT767 (256) * 

1S Time Base T768ȟT1023 (256) *  

CTR 

Counter 

current 

value 

register 

 

 

16-bit C0ȟC1023 (1024) 

Can be configured as 

non-retentive or 

retentive. 

 

 

32-bit C1024ȟC1279 (256)  

Can be configured as 

non-retentive or 

retentive. 
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HR 

DR 

Data Register 

Retentive 

R0ȟR14999 (15000) 

* Can be configured as non-

retentive 

D0ȟD11999 (12000) 

 

Non-

Retentive 
R15000ȟR34767 (19768)  

HR 

ROR 

Retentive 

R43224ȟR47319 (4096)  

* When not configured as ROR, it 

can serve normal register (for 

read/write) 

 

Read Only 

Register 

(ROR) 

R43224ȟR47319 can be set as 

ROR ~ default setting is ά0έ *  

ROR is stored in 

special ROR area and 

not occupy program 

space 

File 

Register 

F0ȟF65535(65536) 

* Save/retrieved via dedicated 

instruction 

 

IR Input Register (AI) R34768ȟR34895 (128) 
Corresponding to 

external analog input 

OR Output Register (AO) R35024ȟR35151 (128) 

Corresponding to 

external analog 

output 

SR Special System Register R35280ȟR43223 (7944)  
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ƙS
p

e
cia

l 
 
R

e
g

iste
rƚ 

0.1ms HST Register 
R35451~R35466(16) 

 

1ms STM Register R35435~R35442(8) 

10ms LTM Register R35443~R35450(8) 

0.1ms HSTA Circulation 

Counter Register 

DR35467 

High-Speed Counter 

Register 

R35280~R35311(32) 

Calendar Registers 

R35312 

(Second) 

R35313 

(Minute) 

R35314 

(Hour) 

R35315 

(Day) 

 
R35316 

(Month) 

R35317 

(Year) 

R35318 

(Week) 

R35319 

(Hourǌ

Minute) 

FR File Register F0~F65535(65536)  

XR Index Register 

V: R43214 

Z: R43216 

P0ȟP9 :  

R43194, R43196, R43198, R43200, R43202, 

R43204, R43206, R43208, R43210, R43212 

 

Digital and Register Configuration 

 

Note: 5ǳǊƛƴƎ ǇƻǿŜǊ ǳǇ ƻǊ ŎƘŀƴƎƛƴƎ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ ŦǊƻƳ {¢htҦw¦bΣ ŀƭƭ ŎƻƴǘŜƴǘǎ ƛƴ ƴƻƴ-retentive 

relays or registers will be cleared to 0; the retentive relays or registers will remain the same state as 

before. 
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2-3 CPU Special Relay Details 

Relay No. Function/TAG Symbol Description 

1. Stop, Prohibit Control 

M9120 Emergency Stop control 
EMERGENCY_STOP_CTRL 

If 1, PLC will be stopped. 

2. Disable, Clear Control 

M9121 Reserve  

M9122 
Disable Status Retent Select 
DISABLE_STATUS_RETENT_CT

R 
Disabled when at 1 

M9123 Clear Non-Retentive Relays 
CLR_NON_RETENT_RELAY 

Cleared when at 1 

M9124 Clear Retentive Relays 
CLR_RETENT_RELAY 

Cleared when at 1 

M9125 Clear Non-Retentive Registers 
CLR_NON_RETENT_REG 

Cleared when at 1 

 

M9126 Clear Retentive Registers 
CLR_RETENT_REG 

Cleared when at 1 
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3. Pulse Signals 

M9127 

 

 

 

 

 

0.01 S Clock pulse 
CLK_PULSE_0_01S 

0.1 S Clock pulse    
CLK_PULSE_0_1S 

1 S Clock pulse 
CLK_PULSE_1S 

60 S Clock pulse 
CLK_PULSE_60S 

 

M9218 

M9129 

M9130 

M9131 Initial Pulse (First Scan)  
CLK_PULSE_INIT 

Scan Cyclic Pulse £ 
CLK_PULSE_SCAN 

PLC Working Mode 
PLC_WORKING_MODE 

=0, PLC working at STOP Mode 
=1, PLC working at RUN Mode 

M9132 

M9133 
 

 

  
4. Error Messages 
M9134 System Error Warning 

CPU_ABNL_WARNING 
1: Indicating no expansion unit or exceed the limit on 

number of I/O points 

5. Port1~Port2 Controls 

M9135 Port1 Work Indicator 
COM_BUSY_P1 

0: Port 1 Busy 

1: Port 1 Ready 

M9136 Port 1 Work Indicator 
COM_DN_P1 

1: Complete all communication transactions of FUN151 

(CLINK), only one scan is ON. 

M9137 Port 1 Communication Status 
COM_STATUS_P1 

Port 1 has received and transmitted a message 

M9138 Port 2 Work Indicator 
COM_BUSY_P2 

0: Port 2 Busy 
1: Port 2 Ready 

M9139 Port 2 Work Indicator 
COM_DN_P2 

1: Complete all communication transactions of FUN151 

(CLINK), only one scan is ON. 

M9140 Port 2 Communication Status 
COM_STATUS_P2 

1: Port 2 has received and transmitted a message 

  

¡ 
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6. HSC0͘ HSC7 Controls  

M9141 HSC0 Software Mask 

HSC0_MSK 

1: Mask 

M9142 HSC0 Software Clear 

HSC0_CLR 

1: Clear 

M9143 HSC1 Software Mask 

HSC1_MSK 

1: Mask 

M9144 HSC1 Software Clear 

HSC1_CLR 

1: Clear 

M9145 HSC2 Software Mask 

HSC2_MSK 

1: Mask 

M9146 HSC2 Software Clear 

HSC2_CLR 

1: Clear 

M9147 HSC3 Software Mask 

HSC3_MSK 

1: Mask 

M9148 HSC3 Software Clear 

HSC3_CLR 

1: Clear 

M9149~ 

M9157 
Reserved 
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7. Communication/Timing/Counting Controls 
M9158 The CV value control after the 

timer άTime-Upέ 
HST_TIME_UP_MODE 

0: The CV value will continue timing until the upper limit 

is met after άTime-¦ǇέΦ 

  1: ¢ƘŜ /± ǾŀƭǳŜ ǿƛƭƭ ǎǘƻǇ ŀǘ ǘƘŜ t± ǾŀƭǳŜ ŀŦǘŜǊ ά¢ƛƳŜ-¦Ǉέ 

(User may control M9158 within the program to control 

the individual timer) 

M9159 The CV value control after the 

counter ά/ƻǳƴǘ-¦Ǉέ 
HSC_COUNT_UP_MODE 

0: The CV value will continue counting up to the upper 

ƭƛƳƛǘ ŀŦǘŜǊ άCount-¦ǇέΦ 

  1: The CV value will stop at the PV value ŀŦǘŜǊ ά/ƻǳƴǘ-¦Ǉέ 

(User may control M9159 within the program to control 

the individual counter) 

M9160 CAM Function Cross 0 Degree 

Selection 
CAM_FUNC_SELECT 

M9160=1: 

 When the upper limit value of the FUN 112 (BKCMP) 

command is less than the lower limit value, it can be 

executed (for example, the upper limit value is 10°, the 

lower limit value is 350°, when the current angle is 

350°~10°, the comparison bit is 1). 

M9160=0Ǜ 

If among the upper and lower limit setting values, the 

upper limit value is less than the lower limit value, the 

limit value error flag 

The number "ERR" is set to 1, and the comparison output 

of this group is 0. 

M9161 High-Speed Pulse Output Stop 

Selection 
HSPSO_STOP_SELECT 

 

M9162 Update MODBUS Planning 
MODBUS_UPDATE 

 

M9163 Update COM Setting 
COM_UPDATE 

 

M9164 Reboot Network Interface 
ETH_UPDATE 

 

M9165 Enable DHCP 
ETH_DHCP_ENABLE 

 

M9166 1ms Timer STM 0 Control 
STM0_CTRL 

 

M9167 1ms Timer STM 1 Control 
STM1_CTRL 
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M9168 1ms Timer STM 2 Control 
STM2_CTRL 

 

M9169 1ms Timer STM 3 Control 
STM3_CTRL 

 

M9170 10ms Timer LTM 0 Control 
LTM0_CTRL 

 

M9171 10ms Timer LTM 1 Control 
LTM1_CTRL 

 

M9172 10ms Timer LTM 2 Control 
LTM2_CTRL 

 

M9173 10ms Timer LTM 3 Control 
LTM3_CTRL 

 

M9174 0.1 ms HST 0 Control 
HST0_CTRL 

 

M9175 0.1ms HST 1 Control 
HST1_CTRL 

 

M9176 0.1ms HST 2 Control 
HST2_CTRL 

 

M9177 0.1ms HST 3 Control 
HST3_CTRL 

 

M9178 0.1ms HSTA Circulation 

Counter Control 
HSTA_CTRL 

 

8. RTC Control 

M9179 RTC Setting 
RTC_UPDATE 

 

M9180 30 S Adjustment 
RTC_30S_ADJUSTMENT 

 

M9181 RTC Installation Checking 
RTC_INSTALL_CHK 

 

M9182 Set Value Error 
RTC_SET_VALUE_ERROR 

 

9. PS0~7 Control 

M9183 PSO0 Indicator 
PSO0_BUSY  

M9184 PSO1 Indicator 
PSO1_BUSY  
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M9185 PSO2 Indicator 
PSO2_BUSY 

 

M9186 PSO3 Indicator 
PSO3_BUSY 

 

M9187 PSO0 Done 
PSO0_DN 

 

M9188 PSO1 Done 
PSO1_DN 

 

M9189 PSO2 Done 
PSO2_DN 

 

M9190 PSO3 Done 
PSO3_DN 

 

M9191 PSO4 Indicator 
PSO4_BUSY 

 

M9192 PSO5 Indicator 
PSO5_BUSY 

 

M9193 PSO6 Indicator 
PSO6_BUSY 

 

M9194 PSO7 Indicator 
PSO7_BUSY 

 

M9195 PSO4 Done  
PSO4_DN 

 

M9196 PSO5 Done 
PSO5_DN 

 

M9197 PSO6 Done 
PSO6_DN 

 

M9198 PSO7 Done 
PSO7_DN 
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10. Expansion Module Operation Field 

M9199~ 

M10511 

Please refer to the respective 

Expansion Module User 

Manual. 

Because the number of special registers is related to the 
expansion module that will be set by the user, the 
sequence is not set with a fixed number order. Therefore, 
it will be learned through the following method: 
The number of Special Register can be displayed by 
ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻŦƛƭŜΥ άProject-> Device View-
>Device Monitor 
-ҔǎŜƭŜŎǘ ŘŜǎƛǊŜŘ ƳƻŘǳƭŜΦέ 
The data indicated below are explained by using Data 

Buffer Relay as the example. The Data Buffer Relay will be 

started with the same method as the Triggering Data 

Buffer Relay. 
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M10512~ 

M16095 

For Motion related special 

relays 
 

CPU Module special relay list 

ʆAll special relays do not provide Up/Down differential contact commands TU. If it is necessary to 

perform differential action on the special relay, it can be replaced by an indirect method. (Refer to 

the picture below) 

M1996 M0

M0

 
 Differential Action Connection of Special Relay 

NoteΥ !ƭƭ ǎǇŜŎƛŀƭ ǊŜƭŀȅǎ ƻǊ ǊŜƎƛǎǘŜǊǎ ŀǘǘŀŎƘŜŘ ǿƛǘƘ ά̘έ ǎȅƳōƻƭ ǎƘƻǿƴ ƛƴ ǘƘŜ ŀōƻǾŜ ǘŀōƭŜ ŀǊŜ 

write prohibited. At the same time, this type of relay still prohibits/disables control and 

mandatory setting, and does not provide TU and TD contacts. 

 

  



Chapter 2 Details of Memory Configuration,  Single Point (Digital) and Register in PLC  

14 

M-PLC Instruction  User Manual  

2-4 CPU Special Registers Details 

Register No./  

System Tag 

Code 

Function/System Tag Symbol Description 

R35280 HSC0 current value Low word 
HSC0_CV 

 

R35281 HSC0 current value High word 
HSC0_CV 

 

R35282 HSC0 preset value Low word 
HSC0_PV 

 

R35283 HSC0 preset value High word 
HSC0_PV 

 

R35284 HSC1 current value Low word 
HSC1_CV 

 

R35285 HSC1 current value High word 
HSC1_CV 

 

R35286 HSC1 preset value Low word 
HSC1_PV 

 

R35287 HSC1 preset value High word 
HSC1_PV 

 

R35288 HSC2 current value Low word 
HSC2_CV 

 

R35289 HSC2 current value High word 
HSC2_CV 

 

R35290 HSC2 preset value Low word 
HSC2_PV 

 

R35291 HSC2 preset value High word 
HSC2_PV 

 

R35292 HSC3 current value Low word 
HSC3_CV 

 

R35293 HSC3 current value High word 
HSC3_CV 

 

R35294 HSC3 preset value Low word 
HSC3_PV 

 

R35295 HSC3 preset value High word 
HSC3_PV 
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Register No./  

System Tag 

Code 

Function/System Tag Symbol Description 

R35296 HSC4 current value Low word 
HSC4_CV 

 

R35297 HSC4 current value High word 
HSC4_CV 

 

R35298 Reserved  

R35299 Reserved  

R35300 HSC5 current value Low word 
HSC5_CV 

 

R35301 HSC5 current value High word 
HSC5_CV 

 

R35302 Reserved  

R35303 Reserved  

R35304 HSC6 current value Low word 
HSC6_CV 

 

R35305 HSC6 current value High word 
HSC6_CV 

 

R35306 Reserved  

R35307 Reserved  

R35308 HSC7 current value Low word 
HSC7_CV 

 

R35309 HSC7 current value High word 
HSC7_CV 

 

R35310 Reserved  

R35311 Reserved  

R35312 Second of calendar 
RTC_SECOND 

 

R35313 Minute of RTC 
RTC_MINUTE 
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R35314 Hour of RTC 
RTC_HOUR 

 

R35315 Date of RTC 
RTC_DAY 

 

R35316 Month of RTC 
RTC_MONTH 

 

R35317 Year of RTC 
RTC_YEAR 

 

R35318 Week of RTC 
RTC_DAY_OF_WEEK 

 

R35319 Hour (High byte) + Minute (Low byte) 
RTC_HOUR_MINUTE 

 

R35320 Error code of PSO0 
PSO0_ERR_CODE 

 

R35321 Error code of PSO1 
PSO1_ERR_CODE 

 

R35322 Error code of PSO2 
PSO2_ERR_CODE 

 

R35323 Error code of PSO3 
PSO3_ERR_CODE 

 

R35324 Completed step number of 

positioning program for PSO0 
PSO0_DN_STEP_NUM 

 

R35325 Completed step number of 

positioning program for PSO1 
PSO1_DN_STEP_NUM 

 

R35326 Completed step number of 

positioning program for PSO2 
PSO2_DN_STEP_NUM 
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R35327 Completed step number of 

positioning program for PSO3 
PSO3_DN_STEP_NUM 

 

R35328 Output frequency for Low Word of 

PSO0 
PSO0_CUR_FREQ 

- 

R35329 Output frequency for High Word of 

PSO0 
PSO0_CUR_FREQ 

- 

R35330 Output frequency for Low Word of 

PSO1 
PSO1_CUR_FREQ 

- 

R35331 Output frequency for High Word of 

PSO1 
PSO1_CUR_FREQ 

- 

R35332 Output frequency for Low Word of 

PSO2 
PSO2_CUR_FREQ 

- 

R35333 Output frequency for High Word of 

PSO2 
PSO2_CUR_FREQ 

- 

R35334 Output frequency for Low Word of 

PSO3 
PSO3_CUR_FREQ 

- 

R35335 Output frequency for High Word of 

PSO3 
PSO3_CUR_FREQ 

- 

R35336  Current pulse position for Low Word 

of PSO0 
PSO0_CUR_POS 

 

R35337  Current pulse position for High Word 

of PSO0 
PSO0_CUR_POS 
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R35338  Current pulse position for Low Word 

of PSO1 
PSO1_CUR_POS 

 

R35339  Current pulse position for High Word 

of PSO1 
PSO1_CUR_POS 

 

R35340  Current pulse position for Low Word 

of PSO2 
PSO2_CUR_POS 

 

R35341  Current pulse position for High Word 

of PSO2 
PSO2_CUR_POS 

 

R35342  Current pulse position for Low Word 

of PSO3 
PSO3_CUR_POS 

 

R35343  Current pulse position for High Word 

of PSO3 
PSO3_CUR_POS 

 

R35344  Pulse count remaining for output for 

Low Word of PSO0 
PSO0_REMAINING_COUNT 

 

R35345  Pulse count remaining for output for 

High Word of PSO0 
PSO0_REMAINING_COUNT 

 

R35346  Pulse count remaining for output for 

Low Word of PSO1 
PSO1_REMAINING_COUNT 

 

R35347  Pulse count remaining for output for 

High Word of PSO1 
PSO1_REMAINING_COUNT 

 

R35348  Pulse count remaining for output for 

Low Word of PSO2 
PSO2_REMAINING_COUNT 
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R35349  Pulse count remaining for output for 

High Word of PSO2 
PSO2_REMAINING_COUNT 

 

R35350  Pulse count remaining for output for 

Low Word of PSO3 
PSO3_REMAINING_COUNT 

 

R35351  Pulse count remaining for output for 

High Word of PSO3 
PSO3_REMAINING_COUNT 

 

R35352  COM1 Communication Parameters 

Setting 
COM_PARAM_P1 

{Ŝǘ .ŀǳŘ wŀǘŜΣ 5ŀǘŀ ōƛǘΧ ƻŦ tƻǊǘ м 

R35353 COM2 Communication Parameters 

Setting 
COM_PARAM_P2  

{Ŝǘ .ŀǳŘ wŀǘŜΣ 5ŀǘŀ ōƛǘΧ ƻŦ tƻǊǘ н 

R35354 COM1 & COM2 connection setting 
COM_STN_CHK_P1 

COM_STN_CHK_P2 

 ̧ Low Byte of R35354: 

=1, Port 1 without station number 

checking for FATEK's external 

communication protocol 

(communicating with MMI/SCADA) 

Í1,Port 1 checks station number, it 

allows multi-drop network for data 

acquisition 

 ̧ High Byte of R35354: 

=1, Port 2 without station number 

checking for FATEK's external 

communication protocol 

(communicating with MMI/SCADA) 

Í1,Port 2 checks station number, it 

allows multi-drop network for data 

acquisition. 
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R35355 Communication protocol setting for 

COM1 and COM2 
COM_PROTOCOL 

Set Port1 and Port2 as the FATEK or Modbus 

RTU/ASCII communication protocol 

R35356 Reserved  

R35357 Transmission delay and reception 

error detection time setting when 

COM1 is used as the master station 
COM_TX_DELAY_P1 

 

R35358 Transmission delay and reception 

error detection time setting when 

COM2 is used as the master station 
COM_TX_DELAY_P2 

 

R35359 Reserved  
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R35360 System error indication 

(Need to confirm with LED) 
CPU_ERROR 

Item  ERR1/ERR

2 LED 

SR/MASK 

Out of Memory  ON/ON  Reserved 

Initialization Error ON/ON  Reserved 

Systen Error ON/ON  Reserved 

System Stack Error ON/ON  R35361/0x0200  

System Check Code 

Error Indication  

ON/ON  R35361/0x0004  

Power-on detection is 

power-off for trial 

operation  

ON/ON  R35360/0x0400  

System Check Code 

Error Indication  

ON/ON  R35362/0x3E00  

Expansion Module 

Detection Error 

ON/OFF R35360/0x0001  

Expansion Module 

Configuration  File Error 

ON/OFF R35360/0x0002  

The number of 

expansion modules 

does not match the 

host project  

ON/OFF R35360/0x0004  

Expansion module I/O 

points out of range  

ON/OFF R35360/0x0008  

The number of 

expansion modules 

exceeds the range 

ON/OFF R35361/0x0100  

Motion Control Unit 

Queue Error 

ON/OFF R35360/0x0080  

Motion Control Unit 

Overflow Error 

ON/OFF R35360/0x0100  

Motion Control Unit 

Emergency Stop  

ON/OFF R35360/0x0200  

Watchdog Reset Check ON/OFF R35361/0x0010  

Invalid Memory Card 

Detection Indication 

OFF/ON R35360/0x0010  

Memory Card 

Operation Error 

Indication 

OFF/ON R35360/0x0020  

PLC ID does not match 

PROG ID 

OFF/ON R35360/0x0040  

The application exceeds 

the capabilities of this 

CPU 

OFF/ON R35361/0x0800  

System Service Error 

Indication 

OFF/ON R35361/0x8000  
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R35361 

~R35362 

CPU Status Indication 
CPU_STATUS 

BIT0: CPU RUN or Stop 

BIT1: Resvered 

BIT2: System Check Code Error 

BIT3: Memory Card Ready display 

BIT4: Watch-Dog Error 

BIT5: Motion Control Unit Detection 

BIT6: PLC ID Protection 

BIT7: Emergency Stop 

BIT8: Number of expansion module exceeds 

the scope 

BIT9: System STACK Error 

BIT10: Resvered 

BIT11: Function(s) existed that CPU does 

not support 

BIT12: Resvered 

BIT13: Resvered 

BIT14: RTC Ready Indicator 

BIT15: System Service Error Indicator 

BIT16: PLC ID Setting State 

BIT17: Program ID Setting State 

BIT18: Mian Program Password Setup State 

BIT19: Subroutine Password Setup State 

BIT20: PLC Upload Password Setup State 

BIT21: PLC Download Password Setup State 

BIT22: CIC Setup State 

BIT23: Resvered 

BIT24: Resvered  

BIT25~29: System Check Code Error 

Indicator 

BIT30: Switch State 

BIT31: Resvered 
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R35363 PLC station number display or setup 
PLC_STATION_NUM 

 ̧ If high byte is not equal 55H, R35363 

will show the station number of this 

PLC. 

 ̧ When the high byte of register R35363 

is equal to 55H, the low byte of R35363 

is used to set the station number of 

this PLC. 

R35364 PLC OS Version (MAJOR NO.) 
PLC_OS_VER_MAJOR 

 

R35365 PLC OS Version (MINOR NO + PATCH NO)  
PLC_OS_VER_MINOR 

PLC_OS_VER_PATCH 

 

R35366 Host model information (UNIT ID + 

MODEL) 

MAIN_UNIT_MODEL 

 

R35367 Power ON Delay (0.01s unit)  

POWER_ON_DELAY 

 ̧ PLC is ready for I/O service after this 

delay time while power up. The unit is 

in 0.01S. The default value is 100. 

R35368 Power Off Counter 

POWER_OFF_COUNTER 

 

R35369 Reserved  

R35370 Current Scan Time   

SCAN_TIME_CURRENT 

1. 1. Error < ±1ms 

2. 2. Re-calculate when PLC changes from 

STOP to RUN R35371 Maximum Scan Time 

SCAN_TIME_MAX 

R35372 Minimum scan time  

SCAN_TIME_MIN 

R35373 Fixed Scan Time 

SCAN_TIME_SETTING 

- 

R35374 Expansion Module Heart Beat Detection 

(Rack 1) 

EXP_HEARTBEAT_RACK1 

 

R35375 Expansion Module Heart Beat Detection 

(Rack 2) 

EXP_HEARTBEAT_RACK2 

 

R35376 Expansion Module Heart Beat Detection 

(Rack 3) 

EXP_HEARTBEAT_RACK3 
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R35377 Expansion Module Heart Beat Detection 

(Rack 4) 

EXP_HEARTBEAT_RACK4 

 

R35378 Number of expansion AI points 

EXP_AI_POINTS 

 

R35379 Number of expansion AO points 

EXP_AO_POINTS 

 

R35380 Number of expansion DI points  

EXP_DI_POINTS 

 

R35381 Number of expansion DO points  

EXP_DO_POINTS 

 

R35382 CPU Ethernet Port IP Address OCT1 

(Leading) 

ETH_IP_OCT1 

- 

R35383 CPU Ethernet Port IP Address OCT2 

ETH_IP_OCT2 

 

R35384 CPU Ethernet Port IP Address OCT3 

ETH_IP_OCT3 

 

R35385 CPU Ethernet Port IP Address OCT4 

ETH_IP_OCT4 

 

R35386 CPU Ethernet Port Mask OCT1 (Leading) 

ETH_SUBMASK_OCT1 

 

R35387 CPU Ethernet Port Mask OCT2 

ETH_SUBMASK_OCT2 

 

R35388 CPU Ethernet Port Mask OCT3 

ETH_SUBMASK_OCT3  

 

R35389 CPU Ethernet Port Mask OCT4 

ETH_SUBMASK_OCT4 

 

R35390 CPU Ethernet Port Router OCT1 

(Leading) 

ETH_GATEWAY_OCT1 

 

R35391 CPU Ethernet Port Router OCT2 

ETH_GATEWAY_OCT2 

 

R35392 CPU Ethernet Port Router OCT3 

ETH_GATEWAY_OCT3 
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R35393 CPU Ethernet Port Router OCT4 

ETH_GATEWAY_OCT4 

 

R35394 CPU Ethernet Primary DNS OCT1 

(Leading) 

ETH_PRIM_DNS_OCT1 

 

R35395 CPU Ethernet Primary DNS OCT2 

ETH_PRIM_DNS_OCT2 

 

R35396 CPU Ethernet Primary DNS OCT3 

ETH_PRIM_DNS_OCT3 

 

R35397 CPU Ethernet Primary DNS OCT4 

ETH_PRIM_DNS_OCT4 

 

R35398 CPU Ethernet Secondary DNS 

OCT1(Leading) 

ETH_SEC_DNS_OCT1 

 

R35399 CPU Ethernet Secondary DNS OCT2 

ETH_SEC_DNS_OCT2 

 

R35400 CPU Ethernet Secondary DNS OCT3 

ETH_SEC_DNS_OCT3 

 

R35401 CPU Ethernet Secondary DNS OCT4 

ETH_SEC_DNS_OCT4 

 

R35402 Modbus: Y Starting Address 

MODBUS_COIL_ADDR_Y 

 

R35403 Modbus: Coil Starting Address 

MODBUS_COIL_Y 

 

R35404 Modbus: Corresponding Length 

MODBUS_ COIL_TOTALS_Y 

 

R35405 Modbus: X Starting Address 

MODBUS_ COIL_ADDR_X 

 

R35406 Modbus: Coil Starting Address 

MODBUS_COIL_X 

 

R35407 Modbus: Corresponding Length 

MODBUS_ COIL_TOTALS_X 

 

R35408 Modbus: M Starting Address 

MODBUS_ COIL_ADDR_M 

 

R35409 Modbus: Coil Starting Address 

MODBUS_COIL_M 

 

R35410 Modbus: Corresponding Length 

MODBUS_ COIL_TOTALS_M 
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R35411 Modbus: S Starting Address 

MODBUS_ COIL_ADDR_S 

 

R35412 Modbus: Coil Starting Address 

MODBUS_COIL_S 

 

R35413 Modbus: Corresponding Length 

MODBUS_ COIL_TOTALS_S 

 

R35414 Modbus: T starting address 

MODBUS_ COIL_ADDR_T 

 

R35415 Modbus: Coil Starting Address 

MODBUS_COIL_T 

 

R35416 Modbus: Corresponding Length 

MODBUS_ COIL_TOTALS_T 

 

R35417 Modbus: C Starting Address 

MODBUS_ COIL_ADDR_C 

 

R35418 Modbus: Coil Starting Address 

MODBUS_COIL_C 

 

R35419 Modbus: Corresponding Length 

MODBUS_ COIL_TOTALS_C 

 

R35420 Modbus: R Starting Address 

MODBUS _HOLDING_ADDR_R 

 

R35421 Modbus: Holding Starting Address 

MODBUS_HOLDING_R 

 

R35422 Modbus: Corresponding Length 

MODBUS_HOLDING _TOTALS_R 

 

R35423 Modbus: D Starting Address 

MODBUS _HOLDING_ADDR_D 

 

R35424 Modbus: Holding Starting Address 

MODBUS_HOLDING_D 

 

R35425 Modbus: Corresponding Length 

MODBUS _HOLDING_TOTALS_D 

 

R35426 Modbus: RT Starting Address 

MODBUS _HOLDING_ADDR_RT 

 

R35427 Modbus: Holding Starting Address 

MODBUS_HOLDING_RT 

 

R35428 Modbus: Corresponding Length 

MODBUS _HOLDING_TOTALS_RT 

 

R35429 Modbus: RC Starting Address 

MODBUS _HOLDING_ADDR_RC 
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R35430 Modbus: Holding Starting Address 

MODBUS_HOLDING_RC 

 

R35431 Modbus: Corresponding Length 

MODBUS _HOLDING_TOTALS_RC 

 

R35432 Modbus: LC Starting Address 

MODBUS _HOLDING_ADDR_DRC 

 

R35433 Modbus: Holding Starting Address 

MODBUS_HOLDING_DRC 

 

R35434 Modbus: Corresponding Length 

MODBUS _HOLDING_TOTALS_DRC 

 

R35435 1ms Timer STM 0 Cycle Setting 

STM0_PV 

 

R35436 1ms Timer STM 0 Current Time 

STM0_CV 

 

R35437 1ms Timer STM 1 Cycle Setting 

STM1_PV 

 

R35438 1ms Timer STM 1 Current Time 

STM1_CV 

 

R35439 1ms Timer STM 2 Cycle Setting 

STM2_PV 

 

R35440 1ms Timer STM 2 Current Time 

STM2_CV 

 

R35441 1ms Timer STM 3 Cycle Setting 

STM3_PV 

 

R35442 1ms Timer STM 3 Current Time 

STM3_CV 

 

R35443 10 ms Timer STM 0 Cycle Setting 

LTM0_PV 

 

R35444 10 msTimer STM 0 Current Time 

LTM0_CV 

 

R35445 10 ms Timer STM 1 Cycle Setting 

LTM1_PV 

 

R35446 10 msTimer STM 1 Current Time 

LTM1_CV 

 

R35447 10 ms Timer STM 2 Cycle Setting 

LTM2_PV 

 

R35448 10 msTimer STM 2 Current Time 

LTM2_CV 
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R35449 10 ms Timer STM 3 Cycle Setting 

LTM3_PV 
 

R35450 10 msTimer STM 3 Current Time 

LTM3_CV 
 

R35451 0.1ms Timer HST 0 Cycle Setting LOW 

WORD 

HST0_PV 
 

R35452 0.1ms Timer HST 0 Cycle Setting HIGH 

WORD 

HST0_PV 
 

R35453 0.1ms Timer HST 0 Current Time LOW 

WORD 

HST0_CV 
 

R35454 0.1ms Timer HST 0 Current Time HIGH 

WORD 

HST0_CV 
 

R35455 0.1ms Timer HST 1 Cycle Setting LOW 

WORD 

HST1_PV 
 

R35456 0.1ms Timer HST 1 Cycle Setting HIGH 

WORD 

HST1_PV 
 

R35457 0.1ms Timer HST 1 Current Time LOW 

WORD 

HST1_CV 
 

R35458 0.1ms Timer HST 1 Current Time HIGH 

WORD 

HST1_CV 
 

R35459 0.1ms Timer HST 2 Cycle Setting LOW 

WORD 

HST2_PV 
 

R35460 0.1ms Timer HST 2 Cycle Setting HIGH 

WORD 

HST2_PV 
 

R35461 0.1ms Timer HST 2 Current Time LOW 

WORD 

HST2_CV 
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R35462 0.1ms Timer HST 2 Current Time HIGH 

WORD 

HST2_CV 
 

R35463 0.1ms Timer HST 3 Cycle Setting LOW 

WORD 

HST3_PV 
 

R35464 0.1ms Timer HST 3 Cycle Setting HIGH 

WORD 

HST3_PV 
 

R35465 0.1ms Timer HST 3 Current Time LOW 

WORD 

HST3_CV 
 

R35466 0.1ms Timer HST 3 Current Time HIGH 

WORD 

HST3_CV 
 

R35467 0.1ms HSTA HSTA Current Count LOW 

WORD 

HSTA_CV 
 

R35468 0.1ms HSTA HSTA Current Count HIGH 

WORD 

HSTA_CV 
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R35469- 

R35478 

It is used for designating the Data 

Register that should be replicated in the 

SD Card for reading, and the user needs 

to create such field before replicating the 

SD Card. After turning on the PC, it will 

execute the required action according to 

SR18~SR27 that have been replicated in 

the SD Card. 

SD_GROUP_FLAG 

SD_GROUP_COUNT 

SD_GROUP_LEN1 

SD_GROUP_ADDR1 

SD_GROUP_LEN2 

SD_GROUP_ADDR2 

SD_GROUP_LEN3 

SD_GROUP_ADDR3 

SD_GROUP_LEN4 

SD_GROUP_ADDR4 

When using ROM Pack to save the Ladder 

program and the data register, this table 

should be used to determine the registers 

that should be replicated. When turning on 

the PC, it will be read by ROM Pack for 

executing the required initialization 

procedure. 

R35479 Control the register to be read by SD 

Card. Determine if the data register in 

the PACK should be read when turning 

on the PC. 

SD_GROUP_LOAD_FLAG 

=5530H: When turning on the PC, it will not 

read the data register that has been 

replicated to ROM Pack.  

= Other value: When turning on the PC, the 

content of the data register being replicated 

to ROM Pack will be initialized as the value 

when the register is replicated. 

R35480 Test-run modification mode or replicate 

the SD Card related command and the 

state 

SD_STATE 

 

R35481 User-defined TCP port of Fatek binary 

server 

ETH_FATEK_CUSTOM_PORT 
 

R35482 User-defined TCP port of Modbus TCP 

server 

ETH_MODBUS_CUSTOM_PORT 
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R35483 iMonitor Connection Status 

IMONITOR_STATUS 

0: Offline 

1: Online 

2: Connecting 

Others: Error code 

R35484- 

R35786 

Host MAC address 

SYS_MAC1 

SYS_MAC2 

SYS_MAC3 

 

R35487- 

R35643 

Reserve 
 

R35644 SD Operation Information Word Group 

High byte: State Code 

Low byte: Operation Code  

SD_OPERATION_STATUS 

 

R35645 Build-in Analog Input Channel 0 Read 

Value (M2 Type) 

PLC_AI0  

R35646 Build-in Analog Input Channel 1 Read 

Value (M2 Type) 

PLC_AI1  

R35647 Error code of PSO 4 

PSO4_ERR_CODE  

R35648 Error code of PSO 5 

PSO5_ERR_CODE  

R35649 Error code of PSO 6 

PSO6_ERR_CODE 
 

R35650 Error code of PSO 7 

PSO7_ERR_CODE 
 

R35651 Completed step number of positioning 

program for PSO4 

PSO4_DN_STEP_NUM 
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R35652 Completed step number of positioning 

program for PSO5 

PSO5_DN_STEP_NUM 

 

R35653 Completed step number of positioning 

program for PSO6 

PSO6_DN_STEP_NUM 

 

R35654 Completed step number of positioning 

program for PSO7 

PSO7_DN_STEP_NUM 

 

R35655 Output frequency for Low Word of PSO4 

PSO4_CUR_FREQ 
 

R35656 Output frequency for High Word of PSO4 

PSO4_CUR_FREQ  

R35657 Output frequency for Low Word of PSO5 

PSO5_CUR_FREQ 
 

R35658 Output frequency for High Word of PSO5 

PSO5_CUR_FREQ 
 

R35659 Output frequency for Low Word of PSO6 

PSO6_CUR_FREQ 
 

R35660 Output frequency for High Word of PSO6 

PSO6_CUR_FREQ 
 

R35661 Output frequency for Low Word of PSO7 

PSO7_CUR_FREQ 
 

R35662 Output frequency for High Word of PSO7 

PSO7_CUR_FREQ 
 

R35663  Current pulse position for Low Word of 

PSO4 

PSO4_CUR_POS 

 

R35664  Current pulse position for High Word of 

PSO4 

PSO4_CUR_POS 

 

R35665  Current pulse position for Low Word of 

PSO5 

PSO5_CUR_POS 

 

R35666  Current pulse position for High Word of 

PSO5 

PSO5_CUR_POS 

 

R35667  Current pulse position for Low Word of 

PSO6 

PSO6_CUR_POS 
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R35668  Current pulse position for High Word of 

PSO6 

PSO6_CUR_POS 

 

R35669 Current pulse position for Low Word of 

PSO7 

PSO7_CUR_POS 

 

R35670  Current pulse position for High Word of 

PSO7 

PSO7_CUR_POS 

 

R35671  Pulse count remaining for output for Low 

Word of PSO4 

PSO4_REMAINING_COUNT 

 

R35672  Pulse count remaining for output for 

High Word of PSO4 

PSO4_REMAINING_COUNT 

 

R35673  Pulse count remaining for output for Low 

Word of PSO5 

PSO5_REMAINING_COUNT 

 

R35674  Pulse count remaining for output for 

High Word of PSO5 

PSO5_REMAINING_COUNT 

 

R35675  Pulse count remaining for output for Low 

Word of PSO6 

PSO6_REMAINING_COUNT 

 

R35676 Pulse count remaining for output for 

High Word of PSO6 

PSO6_REMAINING_COUNT 

 

R35677 Pulse count remaining for output for Low 

Word of PSO7 

PSO7_REMAINING_COUNT 

 

R35678 Pulse count remaining for output for 

High Word of PSO7 

PSO7_REMAINING_COUNT 
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R35679 MQTT Connection Status 

MQTT_STATUS MQTT_CONNECT_ACCEPTED = 0, 

MQTT_CONNECT_REFUSED_PROTOCOL_VE

RSION = 1, 

MQTT_CONNECT_REFUSED_IDENTIFIER = 2, 

MQTT_CONNECT_REFUSED_SERVER = 3, 

MQTT_CONNECT_REFUSED_USERNAME_PA

SS = 4, 

MQTT_CONNECT_REFUSED_NOT_AUTHORI

ZED_ = 5, 

MQTT_CONNECT_DISCONNECTED = 256, 

MQTT_CONNECT_TIMEOUT = 257 

R35680~ 

R35760 

Reserved 

 

R35761 Able to dynamically change the high-

speed pulse output frequency 

HSPO_FREQ_CTRL 
 

R35762  COM2 high-speed network enable/mode Low Bit=55H, High-speed slave station 

enable         

=Others, Disabled 

 

High Bit=55H, High-speed master station 

communication with one-table cycle             

=Others, Continuous 
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R35763  COM2 Receive/Transmit Timeout Setting 

(High-Speed) 

COM_RX_TX_TIME_P2H 

When the value of the high byte is not 56H, 

the system will generate appropriate 

settings based on the communication 

parameters set in R4161, and the user does 

not need to configure them. 

 

When the value of the high byte is 56H, the 

low byte is reserved for manual settings 

when the system configuration does not 

meet the requirements of use.R4160[5-0] : 

Reserve 

 

R4160[7-6] Set TX TMO, =0, 500us ; =1, 

700us ; =2, 900us ; =3, 1100us  

 

FBs high-speed communication Baud Rate 

and the automatic setting for Rx/Tx time 

out values is as follows: 

 

For reference: 

Baud Rate = 38400, Rx = 8 bit time , Tx = 

700us 

Baud Rate = 153600, Rx = 16 bit time , Tx = 

700us 

Baud Rate = 614400, Rx = 20 bit time , Tx = 

700us 

R35764 Type of FUN30 system analog value bit 

PID_AI_RESOLUTION 
ҐлΣ мнōƛǘ 

ҐмΣ мпōƛǘ 

ҐhǘƘŜǊΣ bōƛǘ 

R35765  Gain constant of FUN30 

PID_GAIN  

R35766~ 

R35821 

Reserved 
 

R35822~ 

R35871 

Expansion module calibration reserved 

registers  

R35872~ 

R36871 

Starting register of expansion module 

status  
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R36872~ 

R36879 

TEST RUN Reserve Register (Read-Only) 
 

R36880~ 

R36979 

For Motion related special Registers 
 

R36980- Motion axis data start (read-only) 
 

R43194~ 

R43213 

P0 (R43194), Reserved(R43195),  

P1(R43196), Reserved(R43197), 

P2(R43198), ... P9 (R43212), 

Reserved(R43213) 

INDEX_P0 

INDEX_P1 

INDEX_P2 

INDEX_P3 

INDEX_P4 

INDEX_P5 

INDEX_P6 

INDEX_P7 

INDEX_P8 

INDEX_P9 

 

R43214 V 

INDEX_V 

 

R43216 Z 
INDEX_Z 
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2-5 Motion Special Relay Details 

 For more detailed information, please refer to MPLC Motion User Manual Chapter 2̴ Motion 

Parameters and Status (Special Register and Relay)̵ 

 The table lists the register numbers for axis 1, and for each subsequent axis, the register number 

is obtained by adding 40*(n-1), 'n' represents the axis number. 

wŜƭŀȅ bƻΦ CǳƴŎǘƛƻƴ {ȅǎǘŜƳ ¢ŀƎ {ȅƳōƻƭ 

aмлрнл !ƭƭ ŀȄŜǎΥ {ŜǊǾƻ hb ![[ψ{9w±hψhb 

aмлрнм !ƭƭ ŀȄŜǎΥ {ŜǊǾƻ wŜǎŜǘ ![[ψ{9w±hψC!¦[¢ψw{¢ 

aмлрнн ²ǊƛǘŜ ŀƭƭ ƳŀǇǇƛƴƎ 

ǇŀǊŀƳŜǘŜǊǎ ŘǳǊƛƴƎ 

ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ 

a!tψt!waψ5¦wLbDψLbL¢ 

aмлрно wŜǎǘŀǊǘ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ 

ŎŀǊŘ 

w9{¢!w¢ψah¢Lhbψ/!w5 

aмлрнп /ǳǎǘƻƳ t5h ǇŀŎƪŜǘ ǿƛǘƘ 

ǎǇŜŎƛŀƭ ǊŜƎƛǎǘŜǊǎ 

/¦{¢haψt5hψt!/Y9¢ 

aмлслл Ҍ 

плϝόƴπмύ 

!Ȅƛǎ ŎƻƴǘǊƻƭ ŎƻƳƳŀƴŘΥ 

{ŜǊǾƻ hb 
!·мψ{9w±hψhb 

aмлслмҌ плϝόƴπ

мύ 

!Ȅƛǎ ŎƻƴǘǊƻƭ ŎƻƳƳŀƴŘΥ 

Cŀǳƭǘ wŜǎŜǘ 
!·мψC!¦[¢ψw{¢ 

aмлслнҌ плϝόƴπ

мύ 

!Ȅƛǎ ŎƻƴǘǊƻƭ ŎƻƳƳŀƴŘΥ 

5ŜŎŜƭŜǊŀǘƛƻƴ {ǘƻǇ 
!·мψ59/ψ{¢ht 

aмлслоҌ плϝόƴπ

мύ 

!Ȅƛǎ ŎƻƴǘǊƻƭ ŎƻƳƳŀƴŘΥ 

9ƳŜǊƎŜƴŎȅ ǎǘƻǇ 
!·мψ9aDψ{¢ht 

aмлслпҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƻǳǎ Ƴŀƛƴ 

ŎƭǳǘŎƘ hb 
!·мψ{¸b/ψhb 

aмлслрҌ плϝόƴπ

мύ 
!Ȅƛǎ hǊƛƎƛƴ hƴ !·мψhwDψ{LD 

aмлслсҌ плϝόƴπ

мύ 
!Ȅƛǎ ƭƛƳƛǘόҌύ ƻƴ !·мψth{¢ψ{LD 

aмлслтҌ плϝόƴπ

мύ 
!Ȅƛǎ ƭƛƳƛǘόπύ ƻƴ !·мψb9Dψ{LD 

aмлслуҌ плϝόƴπ

мύ 
½ /ƻǳƴǘ {ƛƎƴŀƭ !·мψ½ψ{LD 

aмлслфҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƻǳǎ Ƴŀƛƴ 

ŎƭǳǘŎƘ hb 5ƛǎŀōƭŜ 
!·мψ{¸b/ψhbψ5L{ 

aмлсмлҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƻǳǎ Ƴŀƛƴ 

ŎƭǳǘŎƘ hCC 5ƛǎŀōƭŜ 
!·мψ{¸b/ψhCCψ5L{ 
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wŜƭŀȅ bƻΦ CǳƴŎǘƛƻƴ {ȅǎǘŜƳ ¢ŀƎ {ȅƳōƻƭ 

aмлсммҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƻǳǎ ŀǳȄƛƭƛŀǊȅ 

ŎƭǳǘŎƘ hb 
!·мψ{¸b/ψ!¦·ψ/[¦ψhb 

aмлсмнҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƻǳǎ ŀǳȄƛƭƛŀǊȅ 

ŎƭǳǘŎƘ hb 5ƛǎŀōƭŜ 
!·мψ{¸b/ψ!¦·ψ/[¦ψhbψ.!b 

aмлсмоҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƻǳǎ ŀǳȄƛƭƛŀǊȅ 

ŎƭǳǘŎƘ hCC 5ƛǎŀōƭŜ 
!·мψ{¸b/ψ!¦·ψ/[¦ψhCCψ.!b 

aмлсмпҌ плϝόƴπ

мύ 
wŜǎŜǊǾŜŘ  

aмлсмрҌ плϝόƴπ

мύ 
wŜǎŜǊǾŜŘ  

aмлсмсҌ плϝόƴπ

мύ 
wŜǎŜǊǾŜŘ  

aмлсмтҌ плϝόƴπ

мύ 
!Ȅƛǎ tǊƻōŜ м CǳƴŎǘƛƻƴ hb !·мψtwh.9мψhb 

aмлсмуҌ плϝόƴπ

мύ 

!Ȅƛǎ tǊƻōŜ м CǳƴŎǘƛƻƴ 

wŜǎŜǘ 
w9{9¢ψ!·мψtwh.9м 

aмлсмфҌ плϝόƴπ

мύ 
!Ȅƛǎ tǊƻōŜ н CǳƴŎǘƛƻƴ hb !·мψtwh.9нψhb 

aмлснлҌ плϝόƴπ

мύ 

!Ȅƛǎ tǊƻōŜ н CǳƴŎǘƛƻƴ 

wŜǎŜǘ 
w9{9¢ψ!·мψtwh.9н 

aмлснмҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ 

tŀǊŀƳŜǘŜǊ LƳƳŜŘƛŀǘŜ 

9ŦŦŜŎǘ wŜǉǳŜǎǘ 

!·мψ{¸b/ψt!waψ!tt[¸ψLaa95 

aмлсннҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ 

tŀǊŀƳŜǘŜǊ bŜȄǘ tŜǊƛƻŘ 

9ŦŦŜŎǘ wŜǉǳŜǎǘ 

!·мψ{¸b/ψt!waψ!tt[¸ψb·¢ψt9w 

aмлсноҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎǊƻƴƛȊŀǘƛƻƴŎ 

/ƭǳǘŎƘ 9ŘƎŜ ¢ǊƛƎƎŜǊ .ǳŦŦŜǊ 

hƴ 

!·мψ{¸b/ψ/[¦ψ95D9ψ¢wLDψ/!/I9ψhb 

aмлснпҌ плϝόƴπ

мύ 

LƴƛǘƛŀƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ /ŀƳ 

ǇƘŀǎŜ ǿƘŜƴ ǘƘŜ ŀȄƛǎ 

ǎȅƴŎƘǊƻƴƻǳǎ ŎƭǳǘŎƘ ƛǎ hCC 

h¦¢t¦¢ψtI!{9ψLbL¢ψ²I9bψ!·мψ{¸b/ψ/[¦ψhCC 

aмлснрҌ плϝόƴπ

мύ 

!Ȅƛǎ wƻǘŀǘƛƻƴ !ƴƎƭŜ 

/ƘƻƻǎŜ bŜŀǊ 
!·мψwh¢!ψ!bDψ/Ihh{9ψb9!w 

aмлснсҌ плϝόƴπ

мύ 

!Ȅƛǎ wƻǘŀǘƛƻƴ !ƴƎƭŜ ¢ŀǊƎŜǘ 

5ƛǊŜŎǘƛƻƴ 
!·мψwh¢!ψ!bDψ¢D¢ψ5Lw 

aмлснтҌ плϝόƴπ

мύ 

!Ȅƛǎ {ȅƴŎǊƻƴƛȊŀǘƛƻƴŎ 

aƻŘŜ hb 
!·мψ{¸b/ψah59ψhb 
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wŜƭŀȅ bƻΦ CǳƴŎǘƛƻƴ {ȅǎǘŜƳ ¢ŀƎ {ȅƳōƻƭ 

aмлснуҌ плϝόƴπ

мύ 
tŀǳǎŜ /ǳǊǊŜƴǘ !Ŏǘƛƻƴ !·мψt!¦{9ψ/¦wwψ!/¢b 

aмлснфҌ плϝόƴπ

мύ 

9ƴŀōƭŜ ƘƛƎƘπǎǇŜŜŘ ƳƻŘŜ 

ŦƻǊ ŀȄƛǎ ƻǊƛƎƛƴ ǎŜŀǊŎƘ 
!·мψILDIψ{t5ψah59 

aмлсолҌ плϝόƴπ

мύ 

{Ŝǘ ǘƘŜ ŎǳǊǊŜƴǘ 

ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ǘƘŜ ŀȄƛǎΦ 
{9¢ψ!·мψ/hhw 

aмлсомҌ плϝόƴπ

мύ 
!Ȅƛǎ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ ƻƴ !·мψht9w!¢Lhbψah59 

aмлсонҌ плϝόƴπ

мύ 
!Ȅƛǎ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ ǳƴƛǘ !·мψht9w!¢Lhbψah59ψ¦bL¢ 

aмлсооҌ плϝόƴπ

мύ 

¢ƘŜ ŀȄƛǎ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ 

ǳǎŜǎ ŀōǎƻƭǳǘŜ ǇƻǎƛǘƛƻƴƛƴƎΦ 
!·мψht9w!¢Lhbψah59ψ!.{ψ/hhw 

aммнплҌ плϝόƴπ

мύ 
{ŜǊǾƻ hƴ !·мψ{9w±hψL{ψhb 

aммнпмҌ плϝόƴπ

мύ 
hǇŜǊŀǘƛƻƴ wŜŀŘȅ !·мψhtψw9!5¸ 

aммнпнҌ плϝόƴπ

мύ 
!Ȅƛǎ ŜǊǊƻǊ ƛƴ ǇǊƻƎǊŜǎǎ !·мψLbψ9ww 

aммнпоҌ плϝόƴπ

мύ 
!Ȅƛǎ ǿŀǊƴƛƴƎ ƛƴ ǇǊƻƎǊŜǎǎ !·мψLbψ²!wb 

aммнппҌ плϝόƴπ

мύ 
/ƻƴǘǊƻƭ ƛƴ ǇǊƻƎǊŜǎǎ !·мψLbψ/¢w[ 

aммнпрҌ плϝόƴπ

мύ 
IƻƳƛƴƎ ƛƴ ǇǊƻƎǊŜǎǎ !·мψLbψIha 

aммнпсҌ плϝόƴπ

мύ 
IƻƳƛƴƎ ŘƻƴŜ !·мψIhaψ5b 

aммнптҌ плϝόƴπ

мύ 
tƻǎƛǘƛƻƴƛƴƎ ƛƴ ǇǊƻƎǊŜǎǎ !·мψLbψth{L 

aммнпуҌ плϝόƴπ

мύ 
tƻǎƛǘƛƻƴƛƴƎ ŘƻƴŜ !·мψth{Lψ5b 

aммнпфҌ плϝόƴπ

мύ 
WhD ƛƴ ǇǊƻƎǊŜǎǎ !·мψLbψWhD 

aммнрлҌ плϝόƴπ

мύ 
WhD ŘƻƴŜ !·мψWhDψ5b 

aммнрмҌ плϝόƴπ

мύ 
{ȅƴŎƘǊƻƴƛȊƛƴƎ ƛƴ ǇǊƻƎǊŜǎǎ !·мψLbψ{¸b/ 

aммнрнҌ плϝόƴπ

мύ 
{ȅƴŎƘǊƻƴƛȊƛƴƎ ŘƻƴŜ !·мψ{¸b/ψhb 
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wŜƭŀȅ bƻΦ CǳƴŎǘƛƻƴ {ȅǎǘŜƳ ¢ŀƎ {ȅƳōƻƭ 

aммнроҌ плϝόƴπ

мύ 
{ǇŜŜŘ ƳƻŘŜ ƛƴ ǇǊƻƎǊŜǎǎ !·мψ{t995ψah59 

aммнрпҌ плϝόƴπ

мύ 
{ǇŜŜŘ ƳƻŘŜ ŘƻƴŜ !·мψ{t995ψah59ψL{ψ5hb9 

aммнррҌ плϝόƴπ

мύ 
¢ƻǊǉǳŜ ƳƻŘŜ ƛƴ ǇǊƻƎǊŜǎǎ !·мψ¢hwvψah59 

aммнрсҌ плϝόƴπ

мύ 
¢ƻǊǉǳŜ ƳƻŘŜ ŘƻƴŜ !·мψ¢hwvψah59ψL{ψ5hb9 

aммнртҌ плϝόƴπ

мύ 
!Ȅƛǎ ǎƻŦǘ ƭƛƳƛǘόҌύ ǎǘŀǘǳǎ !·мψ{hC¢ψ[Laψth{ψ{¢!¢¦{ 

aммнруҌ плϝόƴπ

мύ 
!Ȅƛǎ ǎƻŦǘ ƭƛƳƛǘόπύ ǎǘŀǘǳǎ !·мψ{hC¢ψ[Laψb9Dψ{¢!¢¦{ 

aммнрфҌ плϝόƴπ

мύ 
!Ȅƛǎ ƻǊƛƎƛƴ ƭƛƳƛǘ ǎǘŀǘǳǎ !·мψhwLDψ[Laψ{¢!¢¦{ 

aммнслҌ плϝόƴπ

мύ 
!Ȅƛǎ ƭƛƳƛǘόҌύ ǎǘŀǘǳǎ !·мψ[Laψth{ψ{¢!¢¦{ 

aммнсмҌ плϝόƴπ

мύ 
!Ȅƛǎ ƭƛƳƛǘόπύ ǎǘŀǘǳǎ !·мψ[Laψb9Dψ{¢!¢¦{ 

aммнснҌ плϝόƴπ

мύ 

!Ȅƛǎ tǊƻōŜ м ǘǊƛƎƎŜǊŜŘ 

ǎǘŀǘŜ 
¢wLDψ{¢!¢¦{ψhCψ!·мψtwh.9м 

aммнсоҌ плϝόƴπ

мύ 

!Ȅƛǎ tǊƻōŜ н ǘǊƛƎƎŜǊŜŘ 

ǎǘŀǘŜ 
¢wLDψ{¢!¢¦{ψhCψ!·мψtwh.9н 

aммнспҌ плϝόƴπ

мύ 

!Ȅƛǎ ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ 

ǇŀǊŀƳŜǘŜǊ ŜŦŦŜŎǘƛǾŜ ǎǘŀǘŜ 
±![L5ψ{¢!¢¦{ψhCψ!·мψ{¸b/ψt!wa 

aммнсрҌ плϝόƴπ

мύ 
!Ȅƛǎ ǘǊŀŎƪƛƴƎ ŜǊǊƻǊ ǎǘŀǘŜ !·мψC[hψ9wwψ{¢!¢¦{ 

aммнссҌ плϝόƴπ

мύ 
!Ȅƛǎ tŀǳǎŜ {ǘŀǘǳǎ !·мψt!¦{9ψ{¢!¢¦{ 

 

Motion special relay list 

ʆAll special relays do not provide TU and TD differential contact commands (TU̘TD)ǍIf it is 

necessary to perform differential action on the special relay, it can be replaced by an indirect 

method. (Refer to the picture below) 
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M1996 M0

M0

 
special relays use TD/TD by an indirect method 

 

Note: Those marked with ά̘ έ in special relays and temporary registers are forbidden to be 

written. Meanwhile, this kind of relays are still prohibited/disabling control and forced setting, 

and TU and TD contacts are not provided.  
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2-6 Motion Special Register Details 

wŜƭŀȅ bƻΦ CǳƴŎǘƛƻƴ {ȅǎǘŜƳ ¢ŀƎ {ȅƳōƻƭ 

wосуул aƻǘƛƻƴ ŎƻƴǘǊƻƭƭŜǊ ǎǘŀǘŜ ¦bL¢ψ{¢!¢9 

wосууп π осфло 
/ǳǊǊŜƴǘ {ǘŜǇ /¦ww9b¢ψ{¢9tψм π 

/¦ww9b¢ψ{¢9tψнл 

wосфлп π осфно /ǳǊǊŜƴǘ .ƭƻŎƪ {ǘŀǘŜ 
/¦ww9b¢ψ.[h/Yψ{¢!¢9ψм π 

/¦ww9b¢ψ.[h/Yψ{¢!¢9ψнл 

wосфнп π осфпо Cƭƻǿ {ǘŀǘŜ L5 
C[h²ψ{¢!¢9ψL5ψм π 

C[h²ψ{¢!¢9ψL5ψнл 

5wосфсп π осфтл 9ƴŎƻŘŜǊ ǾŀƭǳŜ 
9b/h59wψ±![¦9ψн π 

9b/h59wψ±![¦9ψп 

5wосфтн DǊŀȅ ŎƻŘŜ ŜƴŎƻŘŜǊ ǾŀƭǳŜ  Dw!¸ψ/h59ψ9b/h59wψ±![¦9 

5wосфтп DǊŀȅ ŎƻŘŜ ŜƴŎƻŘŜǊ ǘǳǊƴǎ  Dw!¸ψ/h59ψ9b/h59wψ¢¦wb{ 

 

 The table lists the register numbers for axis 1, and for each subsequent axis, the register number 

is obtained by adding 150*(n-1), 'n' represents the axis number. 

wŜƭŀȅ bƻΦ CǳƴŎǘƛƻƴ {ȅǎǘŜƳ ¢ŀƎ {ȅƳōƻƭ 

wосфул Ҍ мрлϝόƴπмύ !Ȅƛǎ ǇǊƻǇŜǊǘƛŜǎ π 

wосфупҌ мрлϝόƴπмύ /ǳǊǊŜƴǘ /ƻƴǘǊƻƭ aƻŘŜ !·мψ/¢w[ψah59 

wотллпҌ мрлϝόƴπмύ 9ǊǊƻǊ 5Ŝǘŀƛƭ LƴŦƻǊƳŀǘƛƻƴ м !·мψ9wwψLbChψм 

wотллрҌ мрлϝόƴπмύ 9ǊǊƻǊ 5Ŝǘŀƛƭ LƴŦƻǊƳŀǘƛƻƴ н !·мψ9wwψLbChψн 

wотллсҌ мрлϝόƴπмύ ²ŀǊƴƛƴƎ 5Ŝǘŀƛƭ LƴŦƻǊƳŀǘƛƻƴ м !·мψ²!wbψLbChψм 

wотллтҌ мрлϝόƴπмύ ²ŀǊƴƛƴƎ 5Ŝǘŀƛƭ LƴŦƻǊƳŀǘƛƻƴ н !·мψ²!wbψLbChψн 

wотлмнҌ мрлϝόƴπмύ !Ȅƛǎ /ƻƴǘǊƻƭ !·мψ!·ψ/¢w[ 

wотлмоҌ мрлϝόƴπмύ !Ȅƛǎ ²ŀǊƴƛƴƎ /ƻŘŜ !·мψ²!wbψ/h59 

5wотлмпҌ мрлϝόƴπмύ /ƻƳƳŀƴŘ /ƻƻǊŘƛƴŀǘŜ  !·мψ/a5ψ/hhw5 

5wотлмсҌ мрлϝόƴπмύ /ƻƳƳŀƴŘ {ǇŜŜŘ !·мψ/a5ψ{t5 

5wотлмуҌ мрлϝόƴπмύ /ƻƳƳŀƴŘ tƻǎƛǘƛƻƴ !·мψ/a5ψth{L 

wотлнлҌ мрлϝόƴπмύ tƻǎƛǘƛƻƴƛƴƎ /ǳǊǊŜƴǘ tƻƛƴǘ bƻΦ !·мψth{Lψ/¦wψt¢ψb¦a 

5wотлнмҌ мрлϝόƴπмύ /ǳǊǊŜƴǘ /ƻƻǊŘƛƴŀǘŜ !·мψ/¦wψ/hhw5 

5wотлноҌ мрлϝόƴπмύ CŜŜŘōŀŎƪ {ǇŜŜŘ aƻƴƛǘƻǊ !·мψ{t5 

5wотлнрҌ мрлϝόƴπмύ tƻǎƛǘƛƻƴ 5ŜǾƛŀǘƛƻƴ aƻƴƛǘƻǊ  !·мψth{Lψ59± 

5wотлнтҌ мрлϝόƴπмύ 5ƛƎƛǘŀƭ LƴǇǳǘ ŦǊƻƳ 5ǊƛǾŜǊ !·мψ5wL±9ψ5L 

wотлнфҌ мрлϝόƴπмύ /ǳǊǊŜƴǘ Cƭƻǿ L5 
/¦ww9b¢ψ!·ψC[h²ψb¦a κ 

!·нψC[h²ψb¦a 

5wотлолҌ мрлϝόƴπмύ /ƻƴǘŀŎǘ hǳǘǇǳǘ  !·мψ/b¢!ψh¦¢ 

wотлонҌ мрлϝόƴπмύ /ǳǊǊŜƴǘ ¢ƻǊǉǳŜ !·мψ/¦wψ¢hwv 

5wотлооҌ мрлϝόƴπмύ 9π/ŀƳ LƴǇǳǘ tƘŀǎŜ !·мψ9/!aψLbψtI!{9 



Chapter 2 Details of Memory Configuration,  Single Point (Digital) and Register in PLC  

43 

M-PLC Instruction  User Manual  

wŜƭŀȅ bƻΦ CǳƴŎǘƛƻƴ {ȅǎǘŜƳ ¢ŀƎ {ȅƳōƻƭ 

5wотлорҌ мрлϝόƴπмύ hǊƛƎƛƴ tƻǎƛǘƛƻƴ  !·мψhwDψth{L 

wотлот π wотлофҌ 

мрлϝόƴπмύ 
!Ȅƛǎ {ǘŀǘǳǎ ²ƻǊŘ мπо 

!·мψ/hb¢wh[ψ{¢!¢¦{ψ²hw5м π 

!·мψ/hb¢wh[ψ{¢!¢¦{ψ²hw5о 

5wотлплҌ мрлϝόƴπмύ aŀƛƴ /ƭǳǘŎƘ hǳǘǇǳǘ tƘŀǎŜ  !·мψa!Lbψ/[¦¢/Iψh¦¢t¦¢ψtI!{9 

5wотлпнҌ мрлϝόƴπмύ tǊƻōŜ м /ƻƻǊŘƛƴŀǘŜ !·мψ5wL±9wψtwh.9мψ/hhw5Lb!¢9{ 

5wотлппҌ мрлϝόƴπмύ tǊƻōŜ н /ƻƻǊŘƛƴŀǘŜ !·мψ5wL±9wψtwh.9нψ/hhw5Lb!¢9{ 

 

Table 1 Motion special register list 
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3-1 Sequential Instructions 

Operand Symbol Function 
Instruction 

Type 

·Σ¸ΣaΣ 
{Σ¢Σ/ 

 Starting a network with a normally open (A) contact 

Network 

starting 

instructions 

 Starting a network with a normally closed (B) contact 

 Starting a network with a differential up (TU) contact 

 Starting a network with a differential down (TD) contact 

 
 Starting a network with a open circuit contact 

 Starting a network with a short circuit contact 

·Σ¸ΣaΣ 
{Σ¢Σ/ 

 
Starting a relay circuit from origin or branch 
line with a normally open contact 

Origin or 

branch line 

starting 

instructions 

 
Starting a relay circuit from origin or branch  
line with a normally closed contact 

 
Starting a relay circuit from origin or branch 
line with a differential up contact 

 
Starting a relay circuit from origin or branch 
line with a differential down contact 

 

 
Starting a relay circuit from origin or branch 

line with a open circuit contact 

 
Starting a relay circuit from origin or branch 

line with a short circuit contact 

·Σ¸ΣaΣ 
{Σ¢Σ/ 

 
Serial connection of normally open contact 

 

 

 

 

 

Serial 

connection 

instructions  Serial connection of normally close contact 
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Operand Symbol Function 
Instruction 

Type 

 Serial connection of differential up contact 

 Serial connection of differential down contact 

 
 Serial connection of open circuit contact 

 Serial connection of short circuit contact 

X,Y,M, 

S,T,C 

 
Parallel connection of normally open contact 

Parallel 

connection 

instructions 

 
Parallel connection of normally closed contact 

 
Parallel connection of differential up contact 

 
Parallel connection of differential down contact 

  
Parallel connection of open circuit contact 

 
Parallel connection of short circuit contact 

  
Serial connection of two circuit blocks 

Blocks merge 
instructions 

 Parallel connection of two circuit blocks 

Y,M,S 
 Send result to coil 

Coil output 

instruction 

 Send inverted result to coil 

Y  
Send result to an external output coil and appoint it as of 

retentive type 

TR  

Save the node status to a temporary relay 

Node 

operation 

instruction 

Load the temporary relay 

 

 Take the transition up of the node status 

 Take the transition down of the node status 

 Invert the node status 
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Operand Symbol Function 
Instruction 

Type 

 S( )  Set a coil  

 R( )  Reset a coil  

sequential instructions list 

ʆThe 36 sequential instructions listed above are all applicable to every models of M - SERIES PLC.  
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3-2 Function Instruction 

There are more than 100 different M SERIES PLC function instructions. If put the D and P derivative 

instructions into account, the total number of instructions is over 200. On top of these, many 

function instructions have multiple input controls (up to 4 inputs) which can have up to 8 different 

types of operation mode combinations. Hence, the size of M SERIES PLC instruction sets is in fact not 

smaller than that of a large PLC. Having powerful instruction functions, though may help for 

establishing the complicated control applications, but also may impose a heavy burden on those 

users of small ǘȅǇŜ t[/ΩǎΦ For ease of use, M-Series PLC function instructions are divided into two 

groups, the Basic function group (¢ƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀǘǘŀŎƘŜŘ ǿƛǘƘ άέ̑ ǎȅƳōƻƭ ŀǊŜ ōŀǎƛŎ ŦǳƴŎǘƛƻƴǎ 

which amounts to 26 function instructions and 4 SFC instructions) and the advanced function group. 

 ̧ General TimerǐCounter Function Instructions 

FUN 

No 
Name Operand 

Derivative 

Instruction 
Function descriptions 

 ̑ ¢ ƴƴƴƴ t±  
General timer instructions  

ό άƴƴƴƴέ ǊŀƴƎŜ лȟ1023, total 1024) 

 ̑ / ƴƴƴƴ t±  
General counter instructions  

ό άƴƴƴƴέ ǊŀƴƎŜ лȟ1279, total 1280) 

 ̑т ¦5/¢w /±Σt± 5t 16-Bit or 32-Bit up/down counter 

General TimerǐCounter Function Instructions list 

 ̧ Single Operand Function Instructions 

 ̑ 4 DIFU D P 
To get the up differentiation of a D relay and store the 

result to D 

 ̑ 5 DIFD D P 
To get the down differentiation of a D relay and store 

the result to D 

1̑0 TOGG D P Toggle the ON/OFF status of the D relay 

Single Operand Function Instructions List 
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 ̧ SettingǐResetting Instructions 

 ̑ {9¢ 5 5t Set all bits of register or a discrete point to 1 

 ̑ w{¢ 5 5t Clear all bits of register or a discrete point to 0 

ммп ½π²w b t Zone set or clear 

SettingǐResetting Instructions List 

 ̧ SFC Instructions 

 ̑ STP Snnnn  STEP declaration 

 ̑ STPEND   End of the STEP program 

 ̑ TO Snnnn  STEP divergent instruction 

 ̑ FROM Snnnn  STEP convergent instruction 

{C/ Instructions List 

 ̧ Mathematical Operation Instructions 

1̑1 (ǌ) Sa,Sb,D D P Perform addition of Sa and Sb and then store the result to D 

1̑2 (ǎ) Sa,Sb,D D P Perform subtraction of Sa and Sb and then store the result to D 

1̑3 (ǋ) Sa,Sb,D D P Perform multiplication of Sa and Sb and then store the result 

to D 

1̑4 (ǐ) Sa,Sb,D D P Perform division of Sa and Sb and then store the result to D 

1̑5 (+1) D D P Adds 1 to the D value 

1̑6 (-1) D D P Subtracts 1 from the D value 

24 SUM S,N,D D P Take the sum of the successive N values beginning from S and 

store it in D 

25 MEAN S,N,D D P Take the mean average of the successive N values beginning 

from S and store it in D 
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27 NEG D D P Take the 2's complement (negative number) of the D value and 

store it back in D 

28 ABS D D P Take the absolute value of D and store it back in D 

38 PID2 ID,CH, SR,OR, 

PR,WR 

 PID operation 

33 LCNV Md,S,Ts,D,L P Linear Conversion 

34 MLC Rs,SI,Tx,Ty,TI,

D 

P Multiple Linear Conversion 

200 LҦC S,D D P Integer to floating point number conversion 

201 CҦL S,D D P Floating point number to integer conversion 

202 FADD Sa,Sb,D P Addition of floating point number 

203 FSUB Sa,Sb,D P Subtraction of floating point number 

204 FMUL Sa,Sb,D P Multiplication of floating point number 

205 FDIV Sa,Sb,D P Division of floating point number 

206 FCMP Sa,Sb P Comparison of floating point number and then store the result 

to FO0ȟFO2 

207 FZCP S,SU,SL P Comparison of floating point number S to the zones formed by 
the upper limit SU and the lower limit SL and then store the 

result to FO0ȟFO2 

209 FSIN S,D P SIN trigonometric function 

210 FCOS S,D P COS trigonometric function 

211 FTAN S,D P TAN trigonometric function 

212 FNEG D P Change sign of floating point number 

213 FABS D P Take absolute value of floating point number 

Mathematical Operation Instructions List 
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 ̧ Logical Operation Instructions 

1̑8 AND Sa,Sb,D D P Perform logical AND for Sa and Sb and store the result to D 

1̑9 OR Sa,Sb,D D P Perform logical OR for Sa and Sb and store the result to D 

35 XOR Sa,Sb,D D P 
Take the result of the Exclusive OR logical operation made 

between Sa and Sb, and store it in D 

36 XNR Sa,Sb,D D P 
Take the result of the Exclusive NOR logical operation made 

between Sa and Sb, and store it in D 

Logical Operation Instructions List 

 ̧ Comparison Instructions 

1̑7 CMP Sa,Sb D P 
Compare the data at Sa and data at Sb and store the result to 

FO0~FO2 

37 ZNCMP S,SU,SL D P 
Compare S with the zones formed by the upper limit SU and 

lower limit SL, and store the result to FO0~FO2 

Comparison Instructions List 

 ̧ In Line Comparison Instructions 

170  Sa,Sb D Equal to compare 

171 ǟ Sa,Sb D Greater than compare 

172 ǝ Sa,Sb D Less than compare 

173 ǝǟ Sa,Sb D Not equal to compare 

174 ǟǞ Sa,Sb D Greater than or equal to compare 

175 Ǟǝ Sa,Sb D Less than or equal to compare 

In Line Comparison Instructions List 

 ̧ Data Movement Instructions 

 ̑ 8 MOV S,D D P Transfer data from S to D 

 ̑ 9 MOV/ S,D D P Invert data S, and then transfers the result to D 

40 BITRD S,N D P 
Read the status of the bits specified by N within S, and send 

it to FO0 
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41 BITWR D,N D P 
Write the INB input status into the bits specified by N 

within D 

42 BITMV S,Ns,D,Nd D P 
Write the status of bit specified by Ns within S into the bit 

specified by Nd within D 

43 NBMV S,Ns,D,Nd D P Write the Ns nibble within S to the Nd nibble within D 

пп .¸a± {ΣbǎΣ5ΣbŘ D P 
Write the byte specified by Ns within S to the byte 

specified by Nd within D 

45 XCHG Da,Db D P Exchange the values of Da and Db 

46 SWAP D P Swap the high-byte and low-byte of D 

115 DBUF ID,CH,D  Store the data form Expansion Module to PLC register 

160 RWFR Sa,Sb,Pr,L,Sa  Read/write file register commands 

161 WR-MP 
S,Bk,Os,Pr,L,

WR 
 Write memory pack 

162 RD-MP Bk,Os,Pr,L,D  Read memory pack 

Data Movement Instructions List 

 ̧ Shifting/Rotating Instructions 

 ̑ 6 BSHF D D P Shift left or right 1 bit of D register 

51 SHFL D,N D P 
Shift left the D register N bits and move the last shifted out 

bits to FO0. The empty bits will be replaced by INB input bit 

52 SHFR D,N D P 

Shift right the D register N bits and move the last shifted 

out bits to FO0. The empty bits will be replaced by INB 

input bit 

53 ROTL D,N D P 
Rotate left the D operand N bits and move the last rotated 

out bits to FO0 

54 ROTR D,N D P 
Rotate right the D operand N bits and move the last 

rotated out bits to FO0 

Shifting/Rotating Instructions List 
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 ̧ Code Conversion Instruction 

61 Ҧ{9/ S,D P Convert the time data (hours, minutes, seconds) of the 

three successive registers starting from S into seconds data 

then store to D 

62 ҦIa{ S,D P 

Convert the seconds data of S into time data (hours, 

minutes, seconds) and store the data in the three 

successive registers starting from D 

Code Conversion Instruction List 

 ̧ Flow Control Instructions 

 ̑ 0 MC N  The start of master control loop 

 ̑ 1 MCE N  The end of master control loop 

 ̑ 2 SKP N  The start of skip loop 

 ̑ 3 SKPE N  The end of skip loop 

 END   End of Program 

22 BREAK  t Exit from FOR-NEXT loop 

65 LBL 
1ȟ6 

alphanumeri

c 

 Define the label with 1~6 alphanumeric characters 

66 JMP LBL P Jump to LBL label and continues the program execution 

67 CALL LBL P Call the sub-program begin with LBL label 

68 RTS   Return to the calling main program from sub-program 

69 RTI   Return to interrupted main program from sub-program 

70 FOR N  
Define the starting point of the FOR Loop and the loop 

count N 

71 NEXT   Define the end of FOR loop 

мфф ¢·¢5C [b  Ladder Program blocking function 

Flow Control Instructions List 
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 ̧ I/O Function Instructions 

74 IMDIO D,N P Update the I/O signal on the main unit immediately 

99 TPCTL 2 
ID,CH,SR,PR,

OR,WR 
 PID control Instructions 

I/O Instructions List 

 ̧ Cumulative Timer Function Instructions 

87 T1mS CV,PV  Cumulative timer using 1mS as the time base 

88 T10mS CV,PV  Cumulative timer using 10mS as the time base 

89 T100mS CV,PV  Cumulative timer using 100mS as the time base 

Cumulative Timer Function Instructions List 

 ̧ Watch Dog Timer Control Function Instructions 

90 WDT N P Set the WDT timer time out time to N mS 

91 RSWDT  P Reset the WDT timer to 0 

Watch Dog Timer Control Function Instructions List 

 ̧ High Speed Counter Control Function Instructions 

92 HSCTR CN DP 

Read the current CV value of the hardware HSCs, HSC0ȟ

HSC3, or HST on SOC to the corresponding CV register in 

the PLC respectively 

93 HSCTW S,CN,D DP 
Write the CV or PV register of HSC0ȟHSC3 or HST in the 

PLC to CV or PV register of the hardware HSC or HST on 
SOC respectively 

High Speed Counter Control Function Instructions List 

 ̧ Ramp Up/Down Function Instructions 

98 RAMP2 
Om,Ta Td,Rt 

Rc,WR 
 Tracking type ramp function for analog output 

Ramp Function Instructions List 
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 ̧ Communication Function Instructions 

150 M-Bus Pt,SR,WR t Modbus protocol communication instruction 

151 CLINK 
Pt,MD,SR,W

R 
t FATEK/Generic protocol communication instruction 

152 NCR   Active network communication 

156 CMCTL 
ID,Pt,Ts,MD,

WR 
 Communication module instruction 

Communication Function Instructions List 

 ̧ Table Function Instructions 

103 BT_M Ts,Td,L D P Copy the entire contents of Ts to Td 

107 T_FIL Rs,Td,L D P Fill the table Td with Rs 

113 SORT S,D,L D P 
Sorting the registers starting from S length L and store the 

sorted result to D 

Table Function Instructions List 

 ̧ Matrix Instructions 

130 MBCNT Ms,L,D P 
Calculate the total number of bits that are 0 or 1 in Ms, 

then store the results into D 

Matrix Instructions List 

 ̧ NC Positioning Instruction 

140 HSPSO Ps,SR,WR  HSPSO instruction of NC positioning control 

мпм at!w! tǎΣ{w  Parameter setting instruction of NC positioning control 

NC Positioning Instruction List 

 ̧ Interrupt Control Instruction 

145 EN LBL P Enable HSC, HST, external INT or peripheral operation 

146 DIS LBL P Disable HSC, HST, external INT or peripheral operation 

Interrupt Control Instruction List 
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 ̧ Motion Control Instruction 

176 MFFlowStart ID  Start the motion flow 

177 MFSysStop   Control motion system stop 

178 MFHome AX  /ƻƴǘǊƻƭ ǘƘŜ ŀȄƛǎ ƘƻƳƛƴƎ 

179 MFPointMov PT  {ǘŀǊǘ Ǉƻƛƴǘ Ǉƻǎƛǘƛƻƴ ŎƻƴǘǊƻƭ 

180 MFJog AX,D,MD  /ƻƴǘǊƻƭ ǘƘŜ ŀȄƛǎ ƘƻƳƛƴƎ 

182 MFFlowPause   tŀǳǎŜ ǘƘŜ Ƴƻǘƛƻƴ Ŧƭƻǿ 

183 MFFlowResume   wŜǎǳƳŜ ǘƘŜ Ƴƻǘƛƻƴ Ŧƭƻǿ 

184 MFFlowHalt   Suspend the motion flow 

185 MFSysRstAlm   Reset motion alarm status 

186 MFFlowStop ID  ¢ŜǊƳƛƴŀǘŜ ǘƘŜ Ƴƻǘƛƻƴ Ŧƭƻǿ 

187 MFSysInit   Servo initialization 

Motion Control Instruction list 
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4 Sequential Instructio 
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This chapter only describes the Element features and functions of sequence commands. 

4-1 Element Description 

4-1.1 Characteristics of A,B,TU and TD Contacts 

 ̧ Input X0 from the input terminal block 

 

 
 ̧ A contact Element status 

 
 

 ̧ B contact Element status 
 
 

 ̧ TU contact Element status 
 
 

 ̧ TD contact Element status 
 

X0

X0

X0

X0

X0

ON

OFF

1

0

1

0

1

0

1

0

t

t

 
Characteristics of A,B,TU and TD Contacts 

 

The waveform shown above reveals the function of A, B, TU and TD elements by exercising the 

external input X0 form OFF to ON then OFF. 

 ̧ TU ό¢Ǌŀƴǎƛǘƛƻƴ ¦ǇύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ά¢Ǌŀƴǎƛǘƛƻƴ ¦Ǉ /ƻƴǘŀŎǘέΦ hƴƭȅ ŀ ǊƛǎƛƴƎ ŜŘƎŜ όлĄ1) of                                    
the referenced signal will turn on this element for one scan time. 

 ̧ ¢5 ό¢Ǌŀƴǎƛǘƛƻƴ 5ƻǿƴύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ά¢Ǌŀƴǎƛǘƛƻƴ 5ƻǿƴ /ƻƴǘŀŎǘέΦ hƴƭȅ ŀ ŦŀƭƭƛƴƎ ŜŘƎŜ όмĄ0) of the 
referenced signal will turn on this element for one scan time. 

 ̧ TU and TD contact will automatically generate the TU or TD pulse corresponding to the contacts 

or coils for all X, Y, M, S, T, C contact or coil state changes. However, if the state change of the 

coil is operated by the "application Instruction" in units of 16 or 32 bitsǉWY̎ ̎̎̎Ǎ

WM̎̎̎̎̎ǍWS̎ ̎̎̎Ǌ, TU or TD pulses will not be generated.  

Note: The "ON" maintenance time of the TU and TD elements of the M SERIES PLC relay is the first 

scan after the "ON" condition of the element is established (for example, the TU element changes 

from 0 to 1, and the TD element changes from 1 to 0). Set it to "ON" for coil elements. Once it is set 

to "ON", it will be cleared to "OFF" immediately when it is scanned again. In most applications, each 

element will only be scanned once during the CPU problem-solving scan cycle, so the "ON" time of 

TU and TD elements must be equal to the scan time of the CPU. However, if it is scanned more than 
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once in a CPU scan cycle (such as using "immediate input" or "multiple coil output" in the program), 

the TU and TD states of its elements will be the first time the "ON" condition is met. Set to "ON" 

when the scan arrives, and clear to "OFF" immediately when the second scan arrives, and the "ON" 

time will be less than one CPU scan time. The TU of Y0 in the following illustration is that. Therefore, 

if the customer needs to capture the TU of Y0 for trigger operation, one must insert the application 

program in the range of Y0 TU "ON" to "OFF" (in this example, between b and e), otherwise he will 

not be able to capture any Y0 or TU trigger signal. 

 

Ladder Diagram 

X0 Y0

Y1

Y0X1

 

Example diagram of the contact and scan time relationship 

N times scan

Scan Time t

N+1 times scan

a b c d e

X0

X1

Y0

A

Y0

Y0

Y1

Y1

A : The internal accumulator of PLC

a b c d e

 
PLC contact trigger and scan time relationship 

 ̧ Besides the TU/TD instructions which can detect the status change of reference operand, M 
SERIES PLC also provides the instructions to detect the change of node  

status (power flow). For details please refer the descriptions of FUN4 (DIFU) and FUN5 (DIFD) 

instructions. 

  

N times  scan N+1 times  scan 
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4-1-2 OPEN and SHORT Contact  

The status of OPEN and SHORT contacts ŀǊŜ ŦƛȄŜŘ ŀƴŘ ŎŀƴΩǘ ōŜ ŎƘŀƴƎŜŘ ōȅ ŀƴȅ ƭŀŘŘŜǊ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

Those two contacts are mainly used in the places of the Ladder Diagram where fixed contact statuses 

are required, such as the place where the input of an application instruction is used to select the 

mode. The sample program shown below gives an example of configuring an Up/Down counter 

(UDCTR) to an Up counter by using the SHORT contact. 

 

X0

X1

7.UDCTR

CV :

PV :U/D

CLR

R 0

10R

CUPPSU

 
Up counter using the SHORT contact 

 

 ̧ FUN7 is the UDCTR function. While rising edge of CK input occur, FUN7 will count up if the 

U/D status is 1 or count down if the U/D status is 0. The example shown above, U/D status is 

fixed at 1 since U/D is directly connected from the origin-line to a SHORT contact, therefore 

FUN7 becomes an Up counter. On the contrary, if the U/D input of FUN7 is connected with 

an OPEN contact from the origin-line, the FUN7 becomes a DOWN counter. 

 

X0

X1

7.UDCTR

CV :

PV :U/D

CLR

R 0

10R

CUPPSU

 
Down counter using the OPEN contact 
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4-1-3 Output Coil and Inverse Output Coil 

Output Coil writes the node status into an operand specified by the coil instruction. Invert Output 

Coil writes the complement status of node status into an operand specified by the coil instruction. 

The characteristics depicts at below. 

Y0

Y1

X0

 
Ladder Diagram of Output Coil and Invert Output Coil 

 

 
Output Coil and Invert Output Coil 

4-1-4 Retentive Output Coil 

For the internal coil, it can be set as holding or non-holding (it is a dichotomy, such as M0-M8519 of 

the internal coil M0-M9119 is non-holding, then M8520-M9119 is holding), but for the output point, 

due to practical It is not suitable to use the dichotomy method to set hold or non-hold, so if most 

PLCs need to hold the output point, they must first send the result to the internal hold coil, and then 

send the internal hold coil to the indirect method of the output point, M SERIES PLC Then provide 

you with the method of selecting the output point to be maintained under the page of I/O 

Configuration -> Output Power Failure Hold, the following self-protection circuit: 

X0 Y0

Y0

X0

L

 
Ladder Diagram of Retentive Output Coil 

X0 

Y0 

Y1 
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From the above example, if turn the X0 "ON" then "OFF", Y0 will keep at "ON". When change the PLC 

state from RUN to STOP then RUN or turn the power off then on, the Y0 still keep at ON state. But if 

use the OUT Y0 instruction instead of the OUT L Y0, need to turn the X0 "ON" again after change the 

PLC state from RUN to STOP then RUN or turn the power off then on, Y0 status will be ON. 

4-1-4 Set Coil and Reset Coil 

Set Coil writes 1 into an operand specified. Reset Coil writes 0 into an operand specified. The 

characteristics depicts at below. 

.

Y0

Y0

X0

X1

S

R

 

Ladder Diagram of Set Coil and Reset Coil 

 

X0

X1

Y0

SET

RST

 
Set Coil and Reset Coil 
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5-1 The Format of Function Instructions 

Function Instructions of M Series PLC will be divided into four parts including input control, 

instruction number/name, operand and function output. The number of input controls, operands, 

and function outputs of each instruction is different (please refer to the description of each 

instruction). 

Ladder Diagram 

Example 1: Single Input Instruction  

 

0EN

15
Operation control (+1) R CY Carry(FO0)

 

Example 2: Multiple Input Instruction  

7.UDCTR

CV :

PV :U/D

CLR

R 0

10

CUP

Up/Down count

Clear control

Count-Up(FO0)PSUCounter Pulse

 

The Format of Function Instructions 
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5-1-1 Input Control 

M SERIES PLC has at least one input control for other application commands except for 7 application 

commands without input control, up to four. Application instructions are based on the combination 

of input control signals to determine whether to execute the instruction and what kind of operation 

to perform. On the software package of UperLogic and when the ladder diagram program is printed 

out, all the input control and function output terminals of the application instruction symbols are 

marked with English comment abbreviations to indicate what kind of function control or output the 

terminal is, so as to facilitate memory and Read, as shown in the above figure 2, the first input is 

marked "PLS", which means that the counter only counts once when the counting pulse pulse 

ŎƘŀƴƎŜǎ ŦǊƻƳ лҦм όǊƛǎƛƴƎ ŜŘƎŜύΣ ŀƴŘ ǘƘŜ second input is marked "U/D" on the U meter above the 

slash Count Up, D at the bottom means count Down, if this input is 1, when the counting pulse PLS 

comes, the counter value will increase by 1, otherwise, if it is 0, it will decrease by 1, and the third 

input is marked "CLR", which means clear Clear, that is, when this input is 1, the count value of the 

counter will be cleared to 0. For the input control comments of other application commands, please 

refer to the description of each command. 

 

Note: No input control command means that the command needs to be directly connected to the 

bus, and cannot be connected in series with input control components, and has no functional 

output. The command itself forms a network. There are 6 non-input control commands such as MCE, 

SKPE, LBL, RTS, FOR, NEXT, etc., please refer to the description of each command in Chapter 6 and 7. 

 

All input controls of the function instructions should be connected by the corresponding elements, 

otherwise a syntax error will occur. As shown in example 3 below, the function instruction FUN7 has 

three inputs and three elements before FUN7. X0, X1, and X2 corresponds to the first input PLS, 

second input U/D and third input CLR. 

  

Ladder Diagram 

 

Function instruction of Input Control   
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5-1-2 Instruction Number and Derivative Instructions 

DǛ Indicates a Double Word (32-bit). The 16-bit word is the basic unit of the registers in M-Series 

PLC. The data length of R, T and C (except C1024~C1063) registers are 16-bit. If a register with 32-bit 

data length is required, then it is necessary to combine two consecutive 16-bit registers together 

such as R1-R0, R3-R2 etc. and those registers are represented by prefix a D letter before register 

name such as DR0 represents R1-R0 and DR2 represents R3-R2. If you enter DR0 or DWY16 in the 

monitor mode of FP-08, then a 32-bit long value (R1-R0 or WY32-WY16) will be displayed. 

 
 B31 B16 B15 B0 

5wл   Ґwм wл wм wл  
ҧ ҧ 

 High Word register     Low Word register 
  

 

 

 B31 B16 B15 B0 

5²м̧с Ґ²о̧нς² м̧с ² о̧н ² м̧с 
 

Ґп̧тȟ м̧с ҧ ҧ 
 High Word register     Low Word register 

 

 

Note 1: In order to differentiate between 16-bit and 32-bit instructions while using the ladder 

diagram and mnemonic code, we add the postfix letter D after the "Instruction number" to represent 

32-bit instructions and the size of their operand are 32-bit. The instruction FUN 11D has a postfix 

letter D, therefore the source and destination operands need to prefix a letter D as well, such as the 

augend Sa:R0 is actually Sa=DR0=R1-R0 and Sb=DR2=R3-R2. Please also pay special attention to the 

length of the other operands except source and destination are only one word whether 16-bit or 32-

bit instructions are used. 

Note 2: Reading register status at labber Diagram, we can add the prefix letter W before the 

"Instruction number" to access the register status of consecutive 16 bits, for example, WX0 

represent X0~X15, WM32 represent M32~M47, the accessed bit address must be a multiple of 16 

bits. For example, WM16 is a legal address, but WM8 is an illegal address. 

 

PǛ indicates the pulse mode instruction. The instruction will be executed when the status of input 

control changes from 0 to1 (rising edge). If a postfix letter P is added to the instruction (FUN 15P), 

the instruction FUN 15P will only be executed when the status of input control signal changes from 0 
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to 1. The execution of the instruction is in level mode if it does not have a P postfix, this means the 

instruction will be executed for every scan until the status of input control changes from 1 to 0. In 

this operation manual, an example of the operation statement of a function instruction is shown 

below. 

 

 ̧ When the operation control άENέ=1 orǉP instructionǊŦǊƻƳ лҦмΣ ǏǏǏǏǏǏǏǏǏ 

 

The first one indicates the execution requirement for non-P instruction (level mode) and the second 

one indicates the execution requirement for P instruction (pulse mode). The following waveform 

shows the result (R0) of FUN15 and FUN15P under the same input condition. 

 

1

2

3

0001H

0001H 0002H 0003H 0004H

0002H

0005H 0006H

t t t t t t t t t t

 
FUN15 R0 of FUN15 and FUN15P under the same input condition 

D P Indicates the instruction is a 32-bit instruction operating with pulse mode. 

Note: P instruction is much more time saving than level instruction in program scanning, so user 

should use P instruction as much as possible. 

  

t  is the scan time  

Input control  

 

Executes the FUN15P 

 (R0 initial is 0) 

 

(R0 initial  is 0) 

Executes the FUN15  
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5-1-3 Operand 

The operand is used for data reference and storage. The data of source (S) operand are only for 

reference and will not be changed by the execution of the instruction. The destination (D) operand is 

used to store the result of the operation and its data may be changed after the execution of the 

instruction. The following table illustrates the names and functions of M-Series PLC function 

instruction's operands and types of contacts, coils, or registers that can be used as an operand. 

 ̧ The names and functions of the major operandsǛ 

Abbreviation Name Description 

S Source 

The data of source (S) operand are only for reading and reference and 
will not be changed with the execution of the instruction. If there are 
more than one source operands, each operand will be identified by the 
footnote such as Sa and Sb. 

D Destination 

The destination (D) operand is used to store the result of operation. 
The original data will be changed after operation. Only the coils and 
registers which are not write prohibited can be the destination 
operand. 

L Length Indicates the data size or the length of the table, usually are constants. 

N Number 
A constant most often used as numbers and times. If there are more 
than one constant, each constant will be identified by the footnotes 
such as Na, Nb, Ns, Nd, etc.. 

tǊ tƻƛƴǘ 
Used to point to a specific a block of data or a specific data or register 
in a table. Generally, the Pr value can be varied, therefore cannot be 
constant or input register.  

/± 
Current 

value 
Used in T and C instruction to store the current value of T or C 

t± Set value Used in T and C instructions for reference and comparison 

¢ ¢ŀōƭŜ 

A combination of a set of consecutive registers forms a table. The basic 
operation units are word and double word. If there is more than one 
table, each table will be identified by footnotes such as Ta, Tb, Ts and 
Td etc.. 
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Abbreviation Name Description 

a aŀǘǊƛȄ 
A combination of a set of consecutive registers forms a matrix. The 
basic operation unit is bit. If there is more than one matrix, each matrix 
will be identified by footnotes such as Ma, Mb, Ms and Md etc.. 

Major operands list 

Besides the major operands mentioned above, there are other operands which are used for certain 

special purposes such as the operand Fr for frequency, ST for stack, QU for Queue etc., please refer 

to the instruction descriptions for more details. 

 

 ̧ The types of the operand and their range: The types of operands for the function instructions 

are Discrete, Register and Constant. 

a. Discrete (Digital) Operand:  

There is total five function instructions that reference the discrete operand, namely SET, RST, 

DIFU, DIFD and TOGG. Those five instructions can only be used for operations of Y̎ ̎̎̎ 

(external output), M̎̎̎̎̎ (internal and special) and S̎ ̎̎̎ (step) relays. The table 

shown below indicates the operands and ranges of the five function instructions. 
 

Range 
 
Operand 

Y M SM S 

Y0 
ʲ 
Y25
5 

M0 
ʲ 

M191
1 

M191
2 
ʲ 

M200
1 

S0 
ʲ 
S99
9 

D Ň Ň Ň Ň 

Discrete operand ranges list 

Symbol "O" indicates the D (Destination operand) can use this type of coils as operands. The "*" sign 

above the "O" shown in SM column indicates that should exclude the write prohibited relays as 

operands. Please refer to Chapter 2-3 for introduction of the special relays 

b. Register Operand: 

The major operand for function instructions is register operand. There are two types of register 

operands: the native registers which already is of Words or Double Words data such as R, T, C. The 

other is derivative registers (WX, WY, WM, WS) which are formed by discrete bits. The types of 

registers that can be used as instruction operands and their ranges are all listed in the following 

table: 
Ran

ge 
 

Ope
-

ran
d 

²· ²  ̧ ²a ²{ ¢aw /¢w Iw Lw hw {w whw 5w Y ·w 

²·л 
ʲ 
²·мл
лу 

²¸л 
ʲ 
² м̧л
лу 

²aл 
ʲ 
²aнф
руп 

²{л 
ʲ 
²{ол
уу 

¢л 
ʲ 
¢млно 

/л 
ʲ 
/мнтф 

wл 
ʲ 
wоптс
т 

wоптс
у 
ʲ 
wопуф
р 

wорлн
п 
ʲ 
wормр
м 

wорну
л 
ʲ 
wпонн
о 

wпонн
п 
ʲ 
wптом
ф 

5л 
ʲ 
5ммфф
ф 

16/32-
bit 
+/- 

numbe
r 

± ½ 
 

tлϤtф 

{ ̓  ̓  ̓  ̓  ̓  ̓  ̓  ̓  ̓  ̓  ̓ *  ̓  ̓  ̓  
5  ̓  ̓  ̓  ̓  ̓  ̓   ̓  ̓ *  ̓ *  ̓   ̓  
ω ω ω               

Register operand ranges list 
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The "Ň" symbol in the table indicates can apply this kind of data as operand. The "Ň*" symbol 

indicates can apply this kind of data except the write prohibited registers as operand. To learn more 

about write prohibited registers please refer to page 2.4 for introduction of the special register. 

When R43224ȟR47319 are not set to be read only registers, can used as normal registers (read, and 

write) 

 

Note 1: The registers with a prefix W, such as WX, WY, WM and WS are formed by 16 bits. For 

example, WX0 means the register is formed by X0(bit 0) ~ X15(bit 15). WY144 means the register is 

formed by Y144(bit 0) ~ Y159(bit 15). Please note that the discrete number must be the multiple of 

16 such as 0, 16, 32, 48.... 

Note 2: The last register (Word) in a table can not be represented as a 32-bit operand in the function 

because 2 Words are required for a 32-bit operand. The use of WM, WX, WY must be a multiple of 

16, for example: WM16, WM32 are supported; WM8 is not supported. 

Note 3: TMR (T0~T1023) and CTR (C0~C1279) are special temporary registers for timers and 

counters. Although they can also be used as general temporary registers, they will make the system 

complex and difficult to debug. Therefore, except for T or C commands, other instructions should 

avoid writing to TMR or CTR. 

Note 4: T0ȟT1023 and C0ȟC1023 are 16-bit register. But C1024~C1279 are 32-bit register, 

ǘƘŜǊŜŦƻǊŜ ŎŀƴΩǘ ōŜ ǳǎŜŘ ŀǎ мс-bit operands. 

Note 5: !ǇŀǊǘ ŦǊƻƳ ōŜƛƴƎ ŘƛǊŜŎǘƭȅ ŀǇǇƻƛƴǘŜŘ ōȅ ǊŜƎƛǎǘŜǊΩǎ ƴǳƳōŜǊ όŀŘŘǊŜǎǎύ ŀǎ ǘƘŜ ŦƻǊŜƎƻƛƴƎ 

discussions, RXXXXX and DXXXXX register can be combined with pointer register V̘Z or P0~P9 to 

make indirect addressing. Please refer to the example in the next section (Section 5.3) for the 

description of using pointer register (XR) to make indirect addressing. 

c. Constant Operand: 

The range of 16-bit constant is between -32768~32767. The range of 32-bit constant is between -

2147483648~2147483647. The constant for several function instructions can only be a positive 

constant. The range of 16-bit and 32-bit constants are listed in the table shown below. 

Classification Range 

16-bit signed number -32768ȟ32767 

16-bit un-signed number 0ȟ32767 

32-bit signed number -2147483648ȟ2147483647 
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32-bit un-signed number 0ȟ2147483647 

16/32-bit signed number 
-32768ȟ32767 or 

-2147483648ȟ2147483647 

16/32-bit un-signed number 
0ȟ32767 or 

0ȟ2147483647 

Constant category and its range table 

In addition, some specific operands have different lengths (such as length L, number of bits...N, etc.) 
and the range will be directly marked on the field of each operand. Please refer to the description of 
individual instructions. 

5-1-4 Functions Output (FO) 

The άCǳƴŎǘƛƻƴ hǳǘǇǳǘέ (FO) is used to indicate the operation result of the function instruction. Like 

control input, each function outputs shown in the screen of programming software are all attached 

with a word which comes from the abbreviation of the output functionality. Such as CY derived from 

CarrY. The maximum number of function outputs is 4 and those are denoted as FO0, FO1, FO2, FO3 

respectively. The order is from top to bottom, first FO is FO0, second FO is FO1, last FO is FO3. The 

FO status must be taken out by FO instruction. The unused FO may be left without connecting to any 

elements, such as FO1 (CY) shown in Example 4 below. 

Example 4: 

Ladder Diagram 

X0

EN D=0

CY

BR

11D.(+) Y0

Y1

Sa :

Sb :

D  :

R

R

R

0

2

4U/S

 

Function output diagram using FUN11 
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5-2 Use W Prefix for Word and Bit Access Transformation 

The single-point (BIT state) memory of M-Series PLC can use W prefix word for word access, that is 

to access 16 single points at a time, for example, WX0 means one access to X0~X15 On the contrary, 

you can also use this technique to access any single-point state of the character group data, for 

example, you can place the character group data in WM0, if you want to read the 6th bit of the 

character group state, just read M6 directly. 
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5-3 Numbering System 

5-3-1 Binary values and the terms                                                            

Binary is the basic number system of digital computers. PLC is composed of digital computers, and 

naturally uses binary. In order to express and grasp binary values, you first need to understand the 

following terms: 

 ̧ Bit: (Bit is abbreviated as B, such as B0, B1...) Bit is the most basic unit of binary value, and 

its state is either 1 or 0. 

 ̧ Nibble: (Nibble is abbreviated as NB, such as NB0, NB1...) It is composed of 4 consecutive 

bits (such as B3~B0) and can be used to represent a decimal number 0~9 or 0~F in 

hexadecimal. 

 ̧ Byte: (Byte abbreviated as BY, such as BY0, BY1...) is composed of two consecutive digits 

(that is, 8 bits, such as B7~B0). It can represent the two-digit value of hexadecimal 00~FF. 

 ̧ Word group: (Word abbreviation W, such as W0, W1...) is composed of two consecutive 

bits (that is, 16 bits such as B15~B0) can represent 16 The 4-digit value in base system is 

0000~FFFF. 

 ̧ Double word group: (Double word abbreviation DW, such as DW0, DW1...) is composed of 

two consecutive word bytes (that is, 32 bits, such as B31~B0 ) can represent the 8-digit 

value of hexadecimal 00000000~FFFFFFFF. 

 

5² ҥDouble 

word group 

²м ²л ҥWord 

group 

.¸о .¸н .¸м .¸л ҥByte 

b.т b.с b.р b.п b.о b.н b.м b.л ҥNibble 

.

ом 

.

ол 

.

нф 

.

ну 

.

нт 

.н

с 

.

нр 

.

нп 

.

но 

.н

н 

.

нм 

.
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.
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.
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.
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Schematic diagram of binary values and the terminology 
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Floating Point Number: It is composed of two consecutive word bytes. The maximum range that can 

be represented by floating point numbers is ±(1.8*10-38ȟ3.4*1038), please refer to Section 5.3.6 

for the detailed format description. 

5-3-2 M SERIES PLC Digit                                                         

The numerical calculation or storage inside the M SERIES PLC all uses binary values (Binary), so the 

values input from the outside to the PLC must be converted into binary codes before the PLC can 

process them. Similarly, the numerical results retrieved from the PLC are also binary values so all the 

numbers of UpperLogic must be converted into binary before they can be input to PLC. However, 

because binary values are extremely difficult to input and read, UpperLogic provides users with the 

familiar decimal or hexadecimal to input or display in the man-machine interface (numerical input or 

display), But in fact, all numerical processing is carried out in binary code.̙ 

Note: If your numerical input or display is not through UperLogic (for example, use a dip switch or a 

7-segment display to input to or get from the PLC through the I/O point), then you have to use the 

ladder diagram program instructions to process the binary and the conversion between decimals 

allows you to input in decimals and get output in decimals without using UperLogic. Please refer to 

ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ C¦bнлό.LbҦ./5ύ ŀƴŘ C¦bнмό./5Ҧ.LbύΦ 

5-3-3 Value Range                                                                   

!ǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ ŀƭƭ a {9wL9{ t[/ǎ ǳǎŜ ōƛƴŀǊȅ ƛƴǘŜǊƴŀƭƭȅ όǘƘŜ ./5 ǾŀƭǳŜ ƛǎ ƻƴƭȅ ŦƻǊ ǇŜƻǇƭŜΩǎ ƘŀōƛǘΣ 

and the binary value is converted into a digital display suitable for people to read). There are three 

types of values in PLC: 16-bit, 32-bit and floating-point numbers, which can represent the following 

ranges respectively. 

16-bit -32768ȟ32767 

32-bit -2147483648ȟ2147483647 

Floating Point Number ±(1.8*10-38ȟ3.4*1038) 

5-3-4 Display of Values (Please skip this section for beginners)                                                

The following sections describe the representation and format of 16-bit and 32-bit values. For users 

to have an in-depth understanding of the calculation process and results of numerical values and to 

meet various complex application requirements. 

 

Whether it is a 16-bit or 32-bit value, its highest bit MSB (16-bit B15, 32-bit B31) indicates the sign of 

the value (0: positive number, 1: negative number), and the rest Bits (B14~B0 or B30~B0) are really 



Chapter  5 Description of Function Instructions  

13 

M-PLC Instruction  User Manual  

used to represent the numerical value, hereby take 16 bits as an example to explain as follows: (32 

bits are also done in the same way, only the length is doubled). 
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мнопр Ĕ л л м м л л л л л л м м м л л м Ĕ олофI 
όDecimal 

valueύ 

.мр .л όHex 
valueύ 

умфнҌплфсҌонҌмсҌуҌмҐмнопр 
Schematic diagram of displayed values 

As in the above example, regardless of 16-bit or 32-bit, the binary bits start from the lowest bit LSB 

(B0), B0 represents 1, B1 represents 2, B2 represents 4, B3 represents 8,Χǘhe rest can be deduced by 

analogy, and its value is the sum of the values represented by all the bits that are 1. 
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5-4 Use Index Register (XR) for Indirect Addressing 

In the M-Series PLC function instructions, there are some operands that can be combined with 

pointer register (V, Z, P0~P9) to make indirect addressing (will be shown in the operand table if it 

applicable). Registers in the range RXXXXX can be combined with a pointer register to perform 

indirect addressing useing operand (V, Z), range RXXXXX can be combined with an pointer register to 

perform indirect addressing useing operand(P0~P9). Other operands such as discrete and constant 

cannot be used for indirect addressing). 

There are twelve pointer registers XR (V, Z, P0~P9). The V register in the M SERIES PLC is R43214, and 

the Z register is R43216. The actual addressed register by index addressing is just offset the original 

operand with the content of the index register. 

 
As shown in the above diagram, you only need to change the V value to change the operand address. 

After combining the index addressing with the M-Series PLC function instructions, a powerful and 

highly efficient control application can be achieved by using very simple instructions. Using the 

program shown in the diagram below as an example, you only need to use a block move instruction 

(BT_M) to achieve a dynamic block data display, such as a parking management system. 

5-4-1 Index Register (P0~P9) Introduction 

 ̧ In indirect addressing application, Rxxxxx register can combine V, Z , P0~P9 for index 

addressing; Dxxxxx register canΩt combine V, Z for index addressing, but P0~P9 are allowed. 

 ̧ When V, Z index register being combined with the Rxxxxx register, for example, R0 with V, Z, the 

instruction format is R0V (where V=100, it means R100) or R0Z(where Z=500, it means R500); 

when P0~P9 index register being combined with the Rxxxxx register, the instruction format is 

RPn (n=0~9) or RPmPn (m,n=0~9), for example RP5 (where P5=100, it means R100) or 

RP0P1(where P0= 100, P1=50, it means150). 

 ̧ When P0~P9 index register being combined with the Dxxxxx register, the instruction format is 

DPn (n=0~9) or DPmPn (m, n=0~9), for example DP3 (where P3=10, it means D10) or DP4P5 

(where P4=100, P5=1, it means D101). 

 ̧ It can combine both P0~P9 index register, for example P2=20, P3=30, when Rxxxxx or Dxxxxx 

register combines both index register, RP2P3 will point to R50, DP2P3 will point to D50, it 

means the summation of both indexes register for indirect addressing. 
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EN

U/S

X23

X23

M1924

BR

L   : 4

11P.(+)

P2

4

P2

Sa :

D   :

Sb :

D=0

CY

RP2

R2000

Ts :

Td :

08.MOV

100

P2D :

S :

EN

EN

103P.BT_M

 

1. Power up and the initial pulse M9131 will 

move 100 into the index register P2. 

2. When X23 changes from 01, FUN103 will 

perform the table movement, the source 

starts from R100 (P2=100), the 

destination starts from R2000, the 

amount is 4. 

Coping the content of R100~R103 for 

R2000~R2003 at first execution, coping 

the content of R104~R107 for 

wнлллϤwнлло ŀǘ ǎŜŎƻƴŘ ŜȄŜŎǳǘƛƻƴΧ 

3. Fun11 is used to increase the index by 4 

words each time, every time X23 is "ON", 

P2 index register will be increased by 4. 

 

5-4-2 Indirect Addressing Program Example 

Ladder Diagram 

103.BT_M

Ts :

Td :

EN R100   V

R2000

4L  :

 

Ladder Diagram of FUN103 BT_M 

  

M9131  
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Program Description 

The above example assumes that the automated parking lot management system for residents in a 

community has a total of 100 resident parking spaces, and each resident has 1 set of basic 

information, which are resident name, phone number, car plate number, parking number, etc. As 

shown in the figure above, it occupies 4 consecutive PLC internal temporary registers, occupying a 

total of 400 temporary registers such as R100~R499. Each household has a card with a different card 

number, which is used for entrance ŀƴŘ ŜȄƛǘ ŎƻƴǘǊƻƭ ŀƴŘ ǇŀǊƪƛƴƎ ƭƻǘΦ лΣ пΣ ϊϊϊϊϊϊΣ офсΣ ŜǘŎΦ млл ǘȅǇŜǎΣ 

after the PLC senses the card number, it will be stored in the index temporary register "V", and 

displayed on the terminal (LCD or CRT) at the administrator's office The data is captured and 

displayed by R2001~R2003 inside the PLC. For example, in this example, the card of resident 2 is 

sensed, and its value=4, so the V register=4, and the PLC immediately moves the data of R104~R107 

to the display Temporary storage area (R2000~R2003), so the terminal at the administrator can 

immediately display the information on the terminal when it senses the card of resident 2. 

 

ǂ Warning 

1. Although using pointer register for indirect addressing application is powerful and 

flexible, but changing the V and Z values freely and carelessly may cause great 

damages with erroneous writing to the normal data areas. The user should take 

special caution during operation. 

2. In the data register range that can be used for indirect addressing application 

(RXXXXX,DXXXXX), the 12552 registers R34768~R47319 (i.e. IR, OR and SR) are 

important registers reserved for system or I/O usage. Writing at-will to these 

registers may cause system or I/O errors and may result in a major disaster. Due to 

the fact that users may not easily detect or control the flexible register address 

changes made by the V and Z values, M-Series PLC will automatically check if the 

destination address is in the R34768~R47319 range. In case it is necessary to write 

to the registers R34768~R47319, please use the direct addressing.  
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5-4-3 Representation of Negative Number (Beginners should skip this section) 

As prior discussion, when the MSB is 1, the number will be a negative number. The M-Series PLC 

ƴŜƎŀǘƛǾŜ ƴǳƳōŜǊǎ ŀǊŜ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ нΩ{ Complement, i.e to invert all the bits (B15ȟB0 or B31ȟ

B0) of its equivalent positive number (The so-ŎŀƭƭŜŘ мΩ{ /ƻƳǇƭŜƳŜƴǘ ƛǎ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ōƛǘǎ Ŝǉǳŀƭ м ǘƻ 

0 and the bits equal 0 to 1) then add 1. In the above example, the positive number is 12345. The 

ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ƛǘǎ нΩ{ /ƻƳǇƭŜƳŜƴǘ όƛΦŜΦ ς12345) is described below:  

 

 
Example of Negative Number 

5-4-4 Representation of Floating Point Number (Beginners should skip this section) 

The format of floating point number of FATEK-PLC follows the IEEE-754 standard, which use a double 

word for storage and can be expressed as follow :  

floating point number = sign + Exponent + Mantissa 

Sign Exponent Mantissa

1 bit 23 bits8 bits

32 bits

b         b30 23 b      b22 031b

 
Representation of Floating Point Number 

If the sign bit is 0 the number is positive, if the sign bit is 1 the number is negative. 

The exponent is denoted as 8-bit excess 127. For example, if the value of exponent is 128, it 

represents the power of 1, if the value of exponent is 129, it represents the power of 2 . . . So on and 

so forth.If you want to express the negative value of the exponent, then 126 is the power of -1, and 

125 is the power of -2. . . So on and so forth. 
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The mantissa is 23-bit with radix 2. A normalized mantissa always starts with a bit 1, followed by the 

radix point, followed by the rest of the mantissa. The leading bit 1, which is always present in a 

normalized mantissa, is implicit and is not represented.     

 

N = ( -1) S * 2 (E -127) * (1.M)      0 < E < 255 

 

Example 1 

1 = ( -1 ) 0 * 2 ( 01111111 ) * ( 1.000ǏǏǏǏǏǏǏ 0) 

The sign is represented by 0, the exponent's code in excess 127 is 127 = 01111111, and the 

significant bit is 1, resulting in the mantissa being all O's. The simple precision IEEE 754 

representation of 1, is thus: 

                 
s e e e e e e e e m m m m m

0 0 1 1 1 1 1 1 1 0 0 0 0 0

m mʁʁ m m

00ʁʁʁʁʁ0

 

                  Ґ оCулллллI 

 
Example 2 

0.5 = ( -1 ) 0 * 2 ( 01111110 ) * (1.000ǏǏǏǏǏǏǏ 0) 

The sign is represented by 0, the exponent's code in excess 127 is 126 - 127 = 01111110, and the 

significant bit is 1, resulting in the mantissa being all O's. The simple precision IEEE 754 

representation of 0.5, is thus: 

                 
s e e e e e e e e m m m m m

0 0 1 1 1 1 1 1 0 0 0 0 0 0

m mʁʁ m m

00ʁʁʁʁʁ0

 

                 Ґ оCллллллI 
Example 3 

-500.125 = ( -1) 1 * 2 ( 10000111 ) * ( 1. 11110100001000000000000) 

The sign is represented by 1, the exponent's code in excess 127 is 135 - 127 = 10000111, and the 

significant bit is 1, resulting in the mantissa is 11110100001000000000000. The simple precision IEEE 

754 representation of -500.125, is thus: 

                                    

 
s e e e e e e e e m m m m

1 1 0 0 0 0 1 1 1 1 1 1 1

m

0

m m m m m m m m m

1 0 0 0 0 1 0 0 0

m

0

mmʁʁm

00ʁʁ0

 

            Ґ /оC!млллI  

       Code( 1 ) = 

       Code( 0.5 ) = 

 



Chapter  5 Description of Function Instructions  

20 

M-PLC Instruction  User Manual  

5-5 Overflow and Underflow of Increment (+1) or Decreme nt (-1) 
Instruction (Beginners please skip this section 

 

The maximum positive value that can be represented by 16-bit and 32-bit operands are 32767 and 

2147483647, and the maximum negative value are -32768 and -2147483648, respectively. When 

increase or decrease an operand (e.g., when Up/Down Count of a counter or the register value is +1 

or -мύΣ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘ ŜȄŎŜŜŘǎ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ǇƻǎƛǘƛǾŜ ƭƛƳƛǘ ƻŦ ǘƘŜ ƻǇŜǊŀƴŘΣ ǘƘŜƴ άhǾŜǊŦƭƻǿέ όh±Cύ 

occurs. This will cause the value to cycle to its negative limit (e.g., add 1 to the 16-bit positive limit 

32767 will change it to ς32768). If the result is smaller than the negative limit of the operand, then 

ά¦ƴŘŜǊŦƭƻǿέ ό¦5Cύ ƻŎŎǳǊǎΦ ¢Ƙƛǎ ǿƛƭƭ ŎŀǳǎŜ ǘƘŜ ǾŀƭǳŜ ǘƻ ŎȅŎƭŜ ǘƻ ƛǘǎ ǇƻǎƛǘƛǾŜ ƭƛƳƛǘ όŜΦƎΦ, deducting 1 

from the negative limit ς32768 will change it to 32767) as shown in the table below. The flag output 

of overflow or underflow exists in the FO of M-Series PLC and can be used in cascaded instructions to 

obtain over 16-bit or 32-bit operation results. 

 
Increment or Decrement in 16-bit and 32-bit Operand 
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5-6 Carry and Borrow in Addition/Subtraction 

Overflow/Underflow takes place when the operation of increment/decrement causes the value of 

the operand to exceed the positive/negative limit that can be represented in the PLC, consequently a 

flag of overflow/underflow is introduced. Carry/Borrow flag is different from overflow/underflow. At 

first, there must be two operands making addition (subtraction) where a sum (difference) and a flag 

of carry/borrow will be obtained. Since the number of bits of the numbers to be added (subtracted), 

to add (subtract) and of sum (difference) are the same (either 16-bit or 32-bit), the result of addition 

(subtraction) may cause the value of sum (difference) to exceed 16-bit or 32-bit. Therefore, it is 

necessary to use carry/borrow flag to be in coordination with the sum (difference) operand to 

represent the actual value. The carry flag is set when the addition (subtraction) result exceeds the 

positive limit (32767 or 2147483647) of the sum (difference) operand. The borrow flag is set when 

addition (subtraction) result exceeds the negative limit (-32768 or -2147483648) of the sum 

(difference) operand. Hence, the actual result after addition (subtraction) is equal to the 

carry/borrow plus the value of the sum (difference) operand. The FO of M-Series PLC 

addition/subtraction instruction has both carry and borrow flag outputs for obtaining the actual 

result. 

 
16-bit and 32-bit Addition/Subtraction 

While all M-{ŜǊƛŜǎ t[/ ƴǳƳŜǊƛŎŀƭ ƻǇŜǊŀǘƛƻƴǎ ǳǎŜ нΩ{ /ƻƳǇƭŜƳŜƴǘΣ ǘƘŜ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ƴŜƎŀǘƛǾŜ 

value of the sum (difference) obtained from addition (subtraction) is different from the usual 

negative number representation. When the operation result is a negative value, 0 can never appear 

in the MSB of the sum (difference) operand. The carry flag represents the positive value 32768 

(2147483648) and the borrow flag represents the negative value -32768 (-2147483648). 
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Carry and Borrow in Addition/Subtraction 

If carry and borrow processing is not required, it is recommended to use Fun224 fast addition and 

Fun225 fast subtraction, because compared with Fun11 addition and Fun12 subtraction, no 
carry/borrow is required 
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6 
Basic Function Instructions 
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6 Basic Function Instruction 
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6-1 TIMER(T) 

T TIMER T 

Command 

Description 
 

 

TnENTime control TUP Time -UP(FO0)

Ladder symbol 

TB

PV

 
TB: Time Base (0.01S, 0.1S, 1S) 

Operand 

 

Tn: Timer Number 

PV: Preset value of the timer. 

 

Range 

Operand 

WX WY WM WS TM
R 

CT
R HR IR OR SR ROR DR K 

WX0 
ʲ 

WX1
008 

WY0 
ʲ 

WY1
008 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS3
088 

T0 
ʲ 
T1
02
3 

C0 
ʲ 
C1
27
9 

R0 
ʲ 

R34
767 

R34
768 
ʲ 

R34
895 

R35
024 
ʲ 

R35
151 

R35
280 
ʲ 

R43
223 

R43
224 
ʲ 

R48
471 

D0 
ʲ 

D11
999 

0 
ʲ 
327
67 

Tn     Ň         
PV Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň 

 

 ̧ The total number of timers is 1024 (T0ȟT1023) with three different time bases, 0.01S, 

0.1S and 1S.The default number and allocation of timers is shown as below (Can be 

ŀŘƧǳǎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǳǎŜǊΩǎ ŀŎǘǳŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ōȅ ǘƘŜ ά/ƻƴŦƛƎǳǊŀǘƛƻƴέ ŦǳƴŎǘƛƻƴύΥ 

T0ȟT255Ǜ0.001S timerǉdefault as 0.00ȟ32.767SǊ 

T256ȟT511Ǜ0.01S timerǉdefault as 0.0ȟ327.67SǊ 

T512ȟT767Ǜ0.1S timerǉdefault as 0ȟ3276.7SǊ 

T768ȟT1023Ǜ1S timerǉdefault as 0ȟ32767SǊ 

 ̧ The Timer of M-Series PLC will start to run when subprogram triggers. To stop the Timer 

operation, you must Disable the Timer, not calling the subprogram, which is not equal to 

Disable Timer. If there is no Disable Timer, it will continue to count. 
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T TIMER T 

 ̧ LŦ t± ƛǎ ŀ ǊŜƎƛǎǘŜǊΣ ǘƘŜƴ ¢ƛƳŜǊΩǎ ǘƛƳŜ Ґ ¢ƛƳŜ ōŀǎŜ Ȅ ǊŜƎƛǎǘŜǊ ŎƻƴǘŜƴǘΦ ¢ƘŜǊŜŦƻǊŜΣ ȅƻǳ ƻƴƭȅ 

need to change the ǊŜƎƛǎǘŜǊ ŎƻƴǘŜƴǘ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǘƛƳŜǊΩǎ ǘƛƳŜΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ 9ȄŀƳǇƭŜ 

2. 

 ̧ The maximum error of a timer is a time base plus a scan time. In order to reduce the 

timing error in the application, please use the timer with a smaller time base. 

Function 

Description 
 

 ̧ ²ƘŜƴ ǘƘŜ ǘƛƳŜ ŎƻƴǘǊƻƭ ά9bέ ƛǎ мΣ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ǎǘŀǊǘ ǘƛƳƛƴƎ όǘƘŜ ŎǳǊǊŜƴǘ ǾŀƭǳŜ ǿƛƭƭ 

accumulate from 0) until ά¢ƛƳŜ ¦Ǉέ (i.e., CVʿ PV), then the Tn contact and TUP (FO0) 

ǿƛƭƭ ŎƘŀƴƎŜ ǘƻ мΦ !ǎ ƭƻƴƎ ŀǎ ǘƘŜ ǘƛƳŜǊ ŎƻƴǘǊƻƭ ά9bέ ƛƴǇǳǘ ƛǎ ƪŜǇǘ ŀǎ мΣ ŜǾŜƴ ǘƘŜ /± ƻŦ ¢ƴ 

has reached or exceeded the PV, the CV of the timer will continue accumulating (with 

M9158 = 0) until it reaches the maximum limit (32767). The Tn contact status and flag 

will remain as 1 when CVʿt±Σ ǳƴƭŜǎǎ ǘƘŜ ά9bέ ƛƴǇǳǘ ƛǎ лΦ ²ƘŜƴ ά9bέ input is 0, the CV of 

Tn will be reset to 0 immediately and the Tn contact and ά¢ƛƳŜ ¦Ǉέ flag TUP will also 

change to 0 (please refer to the diagram ¡ below). 

 ̧ M-Series PLC can set the M9158 to 1 so the CV will not accumulate further after ά¢ƛƳŜ 

¦ǇέŀƴŘ stops at the PV value. The default value of the M9158 is 0, therefore the status 

of M9158 can be set before executing any timer instruction inthe program to individually 

set the timer CV to continue accumulating or stop at the PV after ά¢ƛƳŜ ¦Ǉέ (please refer 

to the diagram ¢ below). 
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T TIMER T 

Example 1 Fixed Time Timer 

 

Ladder diagram ST 

 

Timer( EN:= X1,  

       T:= 0,  

       PV:= 1000,  

       IsTimeout=> Y0);  

 

M9158 := TRUE;  

 

Timer( EN:= X1,  

       T:= 1,  

       PV:= 1000,  

       IsTimeout=> T1);  !ƴ ŜȄŀƳǇƭŜ ƻŦ ǘŀƪƛƴƎ ά¢ƛƳŜ-¦Ǉέ ǎƛƎƴŀƭ 

directly from FO0. 

 

 

¡ 

M9158=0 

(Defaulted) 

 

¢ 

   M9158=1 

 

  

 

EN 

X1 

T0 1000  TUP (  ) 

Y0 

EN 

X1 

T1 1000  TUP 

EN SET M9158  

.001S 

.001S 

1s 
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T TIMER T 

Example 2 Variable Time Timer 

The preset value (PV) shown in example 1 is a constant which is equal to 1000. This value is 

fixed and can not be changed once programmed. In many circumstances, the preset time of the 

timers needs to be varied while PLC running. In order to change the preset time of a timer, can 

first use a register as the PV operand (R or D...) and then the preset time can be varied by 

changing the register content. As shown in this example, if set R0 to 100, then T becomes a 10S 

Timer, and hence if set R0 to 200, then T becomes a 20S Timer. So that we can easily change the 

timer dynamically while the PLC is running. 

 

Ladder diagram ST 

 

Timer( EN:= X1,  

       T:= 512,  

       PV:= R0,  

       IsTimeout=> T512);  

 

IF T512 THEN  

Y0 := TRUE;  

ELSE 

Y0 := FALSE;  

END_IF 

!ƴ ŜȄŀƳǇƭŜ ƻŦ ŀǇǇƭȅƛƴƎ ǘƘŜ άǘƛƳŜ-ǳǇέ ǎǘŀǘǳǎ 

by using the T512 contact. 

 

 

 
 

 

 

  

T512 

 

 

EN 

X1 

T512 R0 TUP 

(  ) 

T512 Y0 

.1S 
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T TIMER T 

Note: If the preset value of the timer is equal to 0, then the timer's contact status and become 1 

("EN" input must be at 1) immediately, after the PLC finishes its first scan because "Time-Up" has 

occurred. (TUP) stays at 1 until "EN" input changes to 0. 
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6-2 COUNTER(C) 
 

C 
COUNTER 

(16-Bit: C0ȟC1023Ǎ32-Bit: C1024ȟC1279) 
C 

Command 

Description 
 

Cn

PV  :

PLSClock

CLRClear control

CUP Count-UP(FO0)

Ladder symbol 

 

Operand 

Cn: The Counter number 

PV: Preset value 

 

Range 

Operand 

WX WY WM WS TM
R 

CT
R HR IR OR SR ROR DR K 

WX0 
ʲ 

WX1
008 

WY0 
ʲ 

WY1
008 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS3
088 

T0 
ʲ 
T10
23 

C0 
ʲ 
C1
27
9 

R0 
ʲ 

R34
767 

R34
768 
ʲ 

R34
895 

R35
024 
ʲ 

R35
151 

R35
280 
ʲ 

R43
223 

R43
224 
ʲ 

R47
319 

D432
24 
ʲ 

D119
99 

0 
ʲ 

32767 

Cn      Ň        
PV Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň 

 

 ̧ There is total 1024 16-Bit counters (C0~C1023). The range of preset value is between 

0~32767. C0~C139 are Retentive Counters and the CV value will be retained when the 

PLC turns on or RUN again after a power failure or a PLC STOP. C140~C1023 are Non-

Retentive Counters, if a power failure or PLC STOP occurs, the CV value will be reset to 0 

when the PLC turns on or RUN again. 

 ̧ There is total 56 32-Bit counters (C1024~C1079). The range of the preset value is 

between 0~2147483647. C1024~C1063 are Retentive Counters and C1063~C1279 are 

Non-Retentive Counters. 

 ̧ The above 16-bit and 32-bit counters' retentive/non-retentive number distribution is the 

original factory setting. If this does not meet your needs, you can use the "Frame 

Configuration" function to adjust. 

 ̧ To ensure the proper counting from C0~C1024, the sustain time of input status of CLK 

should greater than 1 scan time. 

 ̧ The max counting frequency with this instruction can only up to 20Hz, for higher 

frequency please use the high-speed soft/hardware counter. 
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C 
COUNTER 

(16-Bit: C0ȟC1023Ǎ32-Bit: C1024ȟC1279) 
C 

Function 

Description  

 ̧ When "CLR" is at 1, all of the contact Cn, FO0 (CUP), and CV value of the counter CV are 

cleared to 0 and the counter stops counting. 

 ̧ When "CLR" = 0, the counter is allowed to count, because the counter command is 

essentially a "P command", so only when the counting pulse "PLS" changes from 0 to 1, 

the current value CV of the counter Cn will increase by 1. Until "Count up" (Count up, 

that is, CV value ʿ  set value), the count up contact Cn and the count up flag CUP (FO0) 

of the counter will both become 1. If there is still counting pulse input at this time, the 

current value CV of Cn will exceed the set value and continue to accumulate (when 

M9159=0), until it reaches the upper limit (32767 or 2147483647), and the Cn contact 

and the counting flag CUP will As long as CVʿPV, it will always be 1, unless the clear 

control CLR input becomes 1. (Please refer the diagram ¡ below) 

 ̧ M-Series PLC can set the M9159 to 1 so the CV will not accumulate further after ά/ƻǳƴǘ 

¦ǇέŀƴŘ ǎǘƻǇǎ ŀǘ ǘƘŜ t±Φ aфмрф ŘŜŦŀǳƭǘ ǾŀƭǳŜ ƛǎ лΣ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ǎǘŀǘǳǎ ƻŦ aфмрф Ŏŀƴ ōŜ 

set before executing any counter instruction in the program to individually set the 

counter CV to continue accumulating or stops at the PV after ά/ƻǳƴǘ ¦Ǉέ (please refer to 

the diagram ¢ below). 
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C 
COUNTER 

ǉ16-Bit: C0ȟC1023Ǎ32-Bit: C1024ȟC1279Ǌ 
C 

Example 1 Fixed Time Counter 

 

Ladder diagram ST 

 

M9159 := FALSE;  

 

Counter( Pulse:= X 0,  

         Clr:= X 1,  

         C:= 1,  

         PV:= 5,  

         IsUp=> Y1 );  

 

M9159 := TRUE;  

 

Counter( Pulse:= X 0,  

         Clr:= X 1,  

         C:= 2,  

         PV:= 5,  

         IsUp=> C2 );  

An example of applying the łCount-

UpŃstatus by using FO0 directly. 

 

 

 

  

CLR 

X1 

C1 

PV          5 

 

 

CUP (  ) 
Y1 

EN SET M9159  

EN RST M9159  

PLS 

X0 

CLR 

X1 

C2 

PV          5 

  

  

CUP PLS 

X0 
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C 
COUNTER 

ǉ16-Bit: C0ȟC1023Ǎ32-Bit: C1024ȟC1279Ǌ 
C 

 

¡ 

M9159=0 

(Defaulted)

¢ 

M9159=1 

Count Start Count-Up

X0

X1

C1

Y1

C2

C2

(CV)

0

0

1
2

3
4

5
6

1
2

3
4

32766
32767

0

0

5

5 times
32767 times

 
 

Example 2 32-Bit counter with variable value 

Like a timer, if the PV of a counter is changed to a register (such as R, D, and so on), the counter 

will use the register contents as the counting PV. Therefore, only need to change the register 

contents to change the PV of the counter while PLC is running. Below is an example of a 32-bit 

counter that uses the data register R0 as the PV (in fact it is the 32-bit PV formed by R1 and R0). 
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C 
COUNTER 

(16-Bit: C0ȟC1023Ǎ32-Bit: C1024ȟC1279) 
C 

Ladder diagram ST 

 

Counter( Pulse:= X 0,  

         Clr:= X 1,  

         C:= 1 024 ,  

         PV:= R0 ,  

         IsUp=> C1024 );  

 

IF C1024 THEN 

Y1 := TRUE;  

ELSE 

Y1 := FALSE;  

END_IF 
An ŜȄŀƳǇƭŜ ƻŦ ŀǇǇƭȅƛƴƎ ǘƘŜ ά¢ƛƳŜ-ǳǇέ ǎǘŀǘǳǎ 

by using the C1024 contact. 

 

¡ 

¢ 

X0

X1

C200

(R1=0)

When R0=4

When R0=9

Y1

Y1

Count Start Count-Up

4 times

9 times

Count-Up

0
1

2
3

4
5

6
7

8
9

10
11

12
13

14

 
 

Note: If the preset value of the counter is 0 and "CLR" input also at 0, then the Cn contact status 

and FO0 (CUP) becomes 1 immediately after the PLC finishes its first scan because the "Count-Up" 

has occurred. It will stay at 1 regardless how the CV value varies until "CLR" input changes to 1. 

C1024 

CLR 

X1 

C1024 

PV         R0 

 

 

CUP 

(  ) 
Y1 

PLS 

X0 

C1024 
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6-3 SET(S) 

SET D P 
SET 

(Set coil or all the bits of register to 1) 
SET D P 

Command 

Description 
 

  
SETENSet control

Ladder symbol 

DP

D

 

Operand 

D: destination to be set  

(The number of a coil or a register) 

Range 

Operand 

Y M SM S WY WM WS TMR CTR HR OR SR ROR DR 

Y0 
ʲ 

Y102
3 

M0 
ʲ 

M91
19 

M91
20 
ʲ 

M29
599 

S0 
ʲ 

S310
3 

WY0 
ʲ 

WY1
008 

WM
0 
ʲ 

WM
2958

4 

WS0 
ʲ 

WS3
088 

T0 
ʲ 

T102
4 

C0 
ʲ 

C128
0 

R0 
ʲ 

R347
67 

R350
24 
ʲ 

R351
51 

R352
80 
ʲ 

R402
79 

R402
80 
ʲ 

R484
71 

D0 
ʲ 

D119
99 

D Ň Ň Ň*  Ň Ň Ň Ň Ň Ň Ň Ň Ň*  Ň*  Ň 
 

Function 

Description  

 ̧ ²ƘŜƴ ǘƘŜ ǎŜǘ ŎƻƴǘǊƻƭ Ϧ9bϦ Ґм ƻǊ ŦǊƻƳ л Ҧ м όP instruction), sets the bit of a coil or all bits 

of a register to 1. 

Example 1    Single Coil Set 

 

Ladder diagram ST 

 

IF X0 THEN  

Y0 := TRUE;  

END_IF 

IF X1 THEN  

Y0 := FALSE;  

END_IF 

 

 

EN 

X0 

SET Y0 

EN RST Y0 

X1 
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SET D P 
SET 

(Set coil or all the bits of register to 1) 
SET D P 

X0

X1

Y0

SET

RST

 

Example 2    Set 16-Bit Register 

Ladder diagram ST 

 

IF X0 THEN  

R0 := - 1;  

END_IF 

 

 

                     B15 B0                                          
 ʥ  ʥ  

D R0 1 0 1 1 0 1 1 0 1 1 1 0 1 1 0 0 

ĖX0  
 B15 B0 
 ʥ  ʥ  

D R0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
 

 

EN 

X0 

SET R0 
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Example 3    32-Bit Register Set 

Ladder diagram ST 

 

IF X0 THEN 

DR0 := - 1;  

END_IF 

 

 

  B31  R1 R0          B0 
 ʥ  ʲ  ʥ  

D R0 1 0 1 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0 0 0 1 

ĖX0 1 

D R0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
 

Note: 

If you use a single contact set (Y, M, S), it is recommended to use "coil set", the efficiency of using 

the PLC will be better than set instruction 

The example is as follows: 

 
 

  

EN 

X0 

SET R0 

D 
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6-4 RST(R) 

RST D P 
RESET 

(Reset the coil or the register to 0) 
RST D P 

Command 

Description 
 

RSTENReset control

Ladder symbol 

DP

D

 

Operand 

D: Destination to be reset  

(The number of a coil or a register) 

 
Rang

e 

Ope- 
ran

d 

Y M SM S WY WM WS TMR CTR HR OR SR ROR DR 

Y0 
ʲ 

Y102
3 

M0 
ʲ 

M91
19 

M91
20 
ʲ 

M29
599 

S0 
ʲ 

S310
3 

WY0 
ʲ 

WY1
023 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS3
104 

T0 
ʲ 

T102
4 

C0 
ʲ 

C128
0 

R0 
ʲ 

R347
67 

R350
24 
ʲ 

R351
51 

R352
80 
ʲ 

R402
79 

R402
80 
ʲ 

R484
71 

D0 
ʲ 

D119
99 

D Ň Ň Ň*  Ň Ň Ň Ň Ň Ň Ň Ň Ň*  Ň*  Ň 

 
 
 

Description  

 ̧ When the ǊŜǎŜǘ ŎƻƴǘǊƻƭ Ϧ9bϦ Ґм ƻǊ ŦǊƻƳ л Ҧ м ό t ƛƴǎǘǊǳŎǘƛƻƴ ύΣ ǊŜǎŜǘǎ ǘƘŜ Ŏƻƛƭ ƻǊ ǊŜƎƛǎǘŜǊ 

to 0. 

Example 1     Single Coil Reset 

Please refer to example 1 for the SET instruction  

Example 2     16-Bit Register Reset 
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Ladder diagram ST 

 

IF X0 THEN  

R0 := 0;  

END_IF 

 

 

 
 B15                        B0 
 ʥ  ʥ  

D R0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 

ĖX0  

 B15 B0 
 ʥ  ʥ  

D R0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

 Example 3     32-Bit Register Reset 

Ladder diagram ST 

 

 
IF X0 THEN  

WM1376 := 0;  

END_IF 

 

 

 M1399 WM1384 WM1376     M1376        
 ʥ  ʲ  ʥ  

D WM1376 0 1 1 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 

ĖX0 1 

D WM1376 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

EN 

X0 

RST R0 

EN 

X0 

RST WM1376  

D 
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Note: 

If you use a single contact reset (Y, M, S), it is recommended to use "coil reset", the efficiency of 

using the PLC will be better than set instruction 

The example is as follows: 
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6-5 MASTER CONTROL(MC) 

FUN 0 

MC 
MASTER CONTROL LOOP START 

FUN 0 

MC 

Command 

Description 
 

MCENMaster control

Ladder symbol 

0.

N

 

Operand 

N: Master Control Loop number (N=0~127) the 

number N cannot be used repeatedly. 

Description  

 

 ̧ M There are a total of 128 MC loops (N=0~127). Every Master Control Start instruction, MC 

N, must correspond to a Master Control End instruction, MCE N, which has the same loop 

number as MC N. They must always be used in pairs and you should also make sure that the 

MCE N instruction is after the MC N instruction. 

 ̧ When the Master Control input "EN/" is 1, then this MC N instruction will not be executed, as 

it does not exist. 

 ̧ When the Master Control input "EN/" is 0, the master control loop is active, the area between 

the MC N and MCE N is called the Master Control active loop area. All the status of OUT coils 

or Timers within Master Control active loop area will be cleared to 0. Other instructions will 

not be executed. 
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FUN 0 

MC 
MASTER CONTROL LOOP START 

FUN 0 

MC 

 

Ladder diagram ST 

  

 

 

 

X0

X1

X2

T201

Y0

Y1

Y2

10S

10

0
T1023 

EN/  

X0 

MC 1 

(  ) 
Y0 

EN 

X2 

T1023  10 TUP 

MCE 1 

00 

1S 

X1 

(  ) 
Y1 T1023 

01 

(  ) 
Y2 X1 
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FUN 0 

MC 
MASTER CONTROL LOOP START 

FUN 0 

MC 

Note 1: MC/MCE instructions can be used in 

nesting or interleaving as shown to the right: 
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6-6 MASTER CONTROL END(MCE) 

FUN 1 

MCE 
MASTER CONTROL LOOP END 

FUN 1 

MCE 

Command 

Description 
 

MCE

Ladder symbol 

1.

N

 

Operand 

N: Master Control End number (N=0~127) N can 

not be used repeatedly. 

Description  

 ̧ Every MCE N must correspond to a Master Control Start instruction. They must always be 

used as a pair and you should also make sure that the MCE N instruction is after the MC N 

instruction. After the MC N instruction has been executed, all output coil status and timers 

will be cleared to 0 and no other instructions will be executed. The program execution will 

resume until a MCE instruction which has the same N number as MC N instruction appears. 

 
 ̧ MCE instruction does not require an input control because the instruction itself forms a 

network which other instructions can not connect to it. If the MC instruction has been 

executed then the master control operation will be completed when the execution of the 

program reaches the MCE instruction. If MC N instruction has never been executed then 

the MCE instruction will do nothing. 

Example 1     

 ̧ Please refer to the example and explanations for MC instruction. 
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6-7 SKIP(SKP) 

FUN 2 

SKP 
SKIP START 

FUN 2 

SKP 

Command 

Description 
 

  
SKPENSkip control

Ladder symbol 

2.

N

 

Operand 

N: Skip loop number (N=0~127),  

N can not be used repeatedly. 

Description  

 ̧ There is total 128 SKP loops (N=0~127). Every skip start instruction, SKP N, must correspond 

to a skip end instruction, SKPE N, which has the same loop number as SKP N. They must 

always be used as a pair and you should also make sure that the SKPE N instruction is after 

the SKP N instruction. 

 ̧ When the skip control "EN" is 0, then the Skip Start instruction will not be executed (An 

equivalent SKP N command does not exist). 

 ̧ When the skip control "EN" is 1, the range between the SKP N and SKPE N which is so called 

the Skip active loop area will be skipped, that is all the instructions in this area will not be 

executed. Therefore, the statuses of the discrete or registers in this Skip active loop area 

will be retained. 
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FUN 2 

SKP 
SKIP START 

FUN 2 

SKP 

Example      

Y2

Y1

Y0

T201

10S

X0

X1

X2

0

10

0

 

Ladder diagram ST 

  

  

T1023 

EN/  

X0 

SKP 1 

(  ) 
Y0 

EN 

X2 

T1023  10 TUP 

SKPE 1 

02 

1S 

X1 

(  ) 
Y1 T1023 

03 

(  ) 
Y2 X1 
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6-8 SKIP END(SKPE) 

FUN 3 

SKPE 
SKIP END 

FUN 3 

SKPE 

Command 

Description 
 

SKPE

Ladder symbol 

3.

N

 

Operand 

NǛ SKIP END Loop number (N=0~127) N can 

not be used repeatedly. 

Description  

 ̧ Every SKPE N must correspond to a SKP N instruction. They must always be used as a pair 

and you should also make sure that the SKPE N instruction is behind the SKP N 

instruction. 

 ̧ SKPE instruction does not require an input control because the instruction itself forms a 

network which other instructions can not connect to it. If the SKP N instruction has been 

executed then the skip operation will be completed when the execution of the program 

reaches the SKPE N instruction. If SKP N instruction has never been executed then the 

SKPE instruction will do nothing. 

Example 1     

Please refer to the example and explanations for SKP N instruction. 

Note: SKP/SKPE instructions can be used by nesting or interleaving. The coding rules are the same 

as for the MC/MCE instructions. Please refer to the section of MC/MCE instructions. 
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6-9 DIFFERENTIAL UP (DIFU) 

FUN 4 P 

DIFU 
DIFFERENTIAL UP 

FUN 4 P 

DIFU 

Command 

Description 
 

  
DIFU

Ladder symbol 

4.

DTGUInput status

 

Operand 

D: The specific coil number where the result of 

the Differential Up operation is stored. 

Range 

Ope- 
rand 

Y M SM S 

Y0 
ʲ 

Y1023 

M0 
ʲ 

M1958
3 

M9120 
ʲ 

M2959
9 

S0 
ʲ 

S3104 

D Ň Ň Ň*  Ň 
 

Description  

 ̧ The DIFU instruction is used to output the up differentiation of a node status (status input 

to "TGU") and the pulse signal resulting from the status change at the rising edge of the 

"TGU" for one scan time is stored to a coil specified by D. 

 ̧ The functionality of this instruction can also be achieved by using a TU contact.̙ 
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Example The results of the following two samples are exactly the same 

  

Ladder diagram ST 

Example 1 

 

R_TRIG( S:= X1, D=>Y0  );  

Example 2 

 

R_TRIG( S:= X1, D=>Y0  );  

 

 

X1

Y0

t t : scan time

 

 

 

  

TGU 

X1 

DIFU Y0 

04 

X1 

(  ) 

Y0 
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6-10 DIFFERENTIAL DOWN(DIFD) 

FUN 5 P 

DIFD 
DIFFERENTIAL DOWN  

FUN 5 P 

DIFD 

Command 

Description 
 

  
DIFD

Ladder symbol 

5.

DTGDInput status

 

Operand 

D: The specific coil number where the result of 

the Differential Up operation is stored. 

Range 

Ope- 
rand 

Y M SM S 

Y0 
ʲ 

Y102
3 

M0 
ʲ 

M195
83 

M912
0 
ʲ 

M295
99 

S0 
ʲ 

S3103 

D Ň Ň Ň*  Ň 
 

Description  

 ̧ The DIFD instruction is used to output the down differentiation of a node status (status input 

to "TGD") and the pulse signal resulting from the status change at the falling edge of the 

"TGD" for one scan time is stored to a coil specified by D. 

 ̧ The functionality of this instruction can also be achieved by using a TD contact. 
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Example The results of the following two samples are exactly the same 

Ladder Diagram ST 

Example 1 

DIFD Y      0

X1

TGD

5P.

 

F_TRIG( S:= X1, D=>Y0 );  

Example 2 

Y0X1

 

R_TRIG( S:= X1, D=>Y0 );  
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6-11 BIT SHIFT(BSHF) 

FUN 6 D P 
BSHF 

BIT SHIFT 

(Shifts the data of the 16-bit or 32-bit register to left or to right by one 

bit) 

FUN 6 D P 
BSHF 

Command 

Description 
 

D :
ENShift control

CLRClear control

OTB Shift-out bit (FO0)

Ladder symbol 

INB

L/R

Fill-in bit

Shift direction

6DP.BSHF

 

Operand 

D: The register number for shifting 

Range 

Operand 

WY WM WS TM
R 

CT
R HR OR SR ROR DR 

WY0 
ʲ 

WY1
008 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS3
088 

T0 
ʲ 
T10
23 

C0 
ʲ 
C1
280 

R0 
ʲ 

R347
67 

R350
24 
ʲ 

R351
51 

R352
80 
ʲ 

R432
23 

R432
24 
ʲ 

R473
19 

D0 
ʲ 

D11
999 

D ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓*  ̓*  ̓ 
 

Description  

 ̧ When the status of clear control "CLR" is at 1, then the data of register D and FO0 will all be 

cleared to 0. All other input signals are invalid. 

 ̧ When the status of clear control is "CLR" at 0, then the shift operation is permissible. When 

ǘƘŜ ǎƘƛŦǘ ŎƻƴǘǊƻƭ Ϧ9bϦ Ґ м ƻǊ ŦǊƻƳ л Ҧм όt Instruction), the data of the register will be shifted 

to right (L/R=0) or to left (L/R=1) by one bit. The shifted-out bit (MSB when shift to left and LSB 

when shift to right) for both cases will be sent to FO0. The vacated bit space (LSB when shift 

to left and MSB when shift to right) due to shift operation will be filled in by the input status 

of fill-in bit "INB". 
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FUN 6 D P 
BSHF 

BIT SHIFT 

(Shifts the data of the 16-bit or 32-bit register to left or to right by one 

bit) 

FUN 6 D P 

BSHF 

Example    Shifts the 16-bit register data 

 

X3=1 

(Left shift) 

   B15              B0    

  ʢ  ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ ʢ    

 
Y0 

 Shifts the 16-bit data to left by one bit  
X2 

 

X3=0 

(Right shift) 

   B15              B0    

  ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ ʤ   

 

X2 

 Shifts the 16-bit data to right by one bit  

Y0 

 

  

Ladder Diagram ST 

 

  

 

  

INB 

X2 

D          R3 

 

 

 

 

 

 

 

 

 

OTB (  ) 
Y0 

EN 

X1 

L/R 

X3 

CLR 

X4 

06. BSHF 



Chapter  6 Basic Function Instructions  

32 

M-PLC Instruction  User Manual  

6-12 UP/DOWN COUNTER(UDCTR) 

FUN 7 D P 
UDCTR 

UP/DOWN COUNTER 
(16-bit  or 32-bit  up and down 2-phase Counter) 

FUN 7D P 
UDCTR 

Command 

Description 
 

CV :PLSClock CUP

Ladder symbol 

U/D

CLR

Up/Down count

Clear counter

7D.UDCTR

PV :

Count-UP (FO0)

 

Operand 

CV: The number of the Up/Down Counter  

PV: Preset value of the counter or it's register 

number 

Range 

Ope- 
ran
d 

WX WY WM WS TMR CTR HR IR OR SR ROR DR K 

WX0 
ʲ 

WX1
008 

WY0 
ʲ 

WY10
08 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS30
88 

T0 
ʲ 

T1023 

C0 
ʲ 

C1279 

R0 
ʲ 

R3476
7 

R3476
8 
ʲ 

R3489
5 

R3502
4 
ʲ 

R3515
1 

R3528
0 
ʲ 

R4322
3 

R4322
4 
ʲ 

R4731
9 

D0 
ʲ 

D119
99 

16/32
-bit 
+/- 

numb
er 

CV  ̓ ̓ ̓ ̓ ̓ ̓  ̓ ̓*  ̓*  ̓  
PV ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ 

 

Description  

 ̧ ²ƘŜƴ ǘƘŜ ŎƭŜŀǊ ŎƻƴǘǊƻƭ ά/[wέ ƛǎ мΣ ǘƘŜ ŎƻǳƴǘŜǊΩǎ /± ǿƛƭƭ ōŜ ǊŜǎŜǘ ǘƻ л ŀƴŘ ǘƘŜ ŎƻǳƴǘŜǊ ǿƛƭƭ ƴƻǘ 

be able to count. 

 ̧ ²ƘŜƴ ǘƘŜ ŎƭŜŀǊ ŎƻƴǘǊƻƭ ά/[wέ ƛǎ лΣ ŎƻǳƴǘƛƴƎ ǿƛƭƭ ǘƘŜƴ ōŜ ŀƭƭƻǿŜŘΦ ¢ƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴ 

is a P instruction. Therefore, when the count-ǇǳƭǎŜ άt[{έ ƛǎ ŦǊƻƳ лҦм όǊƛǎƛƴƎ ŜŘƎŜύΣ ǘƘŜ /± 

will be increased by 1 (if U/D=1) or decreased by 1 (if U/D=0). 
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 ̧ ²ƘŜƴ /±Ґt±Σ Chлόά/ƻǳƴǘ-¦Ǉύ ǿƛƭƭ ŎƘŀƴƎŜ ǘƻ мέΦ LŦ ǘƘŜǊŜ ŀǊŜ ƳƻǊŜ ŎƭƻŎƪǎ ƛƴǇǳǘΣ ǘƘŜ ŎƻǳƴǘŜǊ 

ǿƛƭƭ ŎƻƴǘƛƴǳŜ ŎƻǳƴǘƛƴƎ ǿƘƛŎƘ ŎŀǳǎŜ /±ґt±Φ ¢ƘŜƴΣ Chл ǿƛƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ŎƘŀƴƎŜ ǘƻ лΦ ¢Ƙƛǎ 

ƳŜŀƴǎ ǘƘŜ ά/ƻǳƴǘ-¦Ǉέ ǎƛƎƴŀƭ ǿƛƭƭ ƻƴƭȅ ōŜ Ŝǉǳŀƭ ǘƻ м ƛŦ /±Ґt±Σ ƻǊ ŜƭǎŜ ƛǘ ǿƛƭƭ ōŜ Ŝǉǳŀƭ ǘƻ л ό/ŀǊŜ 

ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ǘƻ ǘƘƛǎ ŘƛŦŦŜǊŜƴŎŜ ŦǊƻƳ ǘƘŜ ά/ƻǳƴǘ-¦Ǉέ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ƎŜƴŜǊŀƭ ŎƻǳƴǘŜǊύΦ 

 ̧ The upper limit of up count value is 32767 (16-bit) or 2147483647 (32-bit). After the upper 

limit is reached, if another up-count clock is received, the counting value will become ς32768 

or -2147483648 (the lower limit of down count). 

 ̧ The lower limit of down count value is -32767 (16-bit) or -2147483647 (32-bit). After the lower 

limit is reached, if another down count clock is received, the counting value will become 32768 

or 2147483648 (the upper limit of up count). 

 ̧ If U/D is fixed as 1, the instruction will become a single-phase up count counter. If U/D is fixed 

as 0, the instruction will become a single-phase down count counter. 
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Example  

 

Ladder Diagram ST 

 

 

 ̧ Note 1: Since the counting operation of UDCTR is implemented by software scanning, 

therefore if the clock speed is faster than the scan speed, lose count may then happen 

(generally the clock should not exceed 20Hz depending on the size of the program). Please 

use the software or hardware high-ǎǇŜŜŘ ŎƻǳƴǘŜǊ ƛƴ ǘƘŜ t[/Φ wŜŦŜǊ ǘƻ ǘƘŜ άIƛƎƘ {ǇŜŜŘ 

/ƻǳƴǘŜǊ !ǇǇƭƛŎŀǘƛƻƴέ ƛƴ ǘƘŜ !ŘǾŀƴŎŜŘ aŀƴǳŀƭΦ 

 ̧ Note 2: In order to ensure that this command can count correctly, the width of the counting 

pulse must be greater than one scan time no matter it is 1 or 0. 

 

X16

X17

X18

R0

Y0

Up(add) Down(subtract)

0
1

2
3

2
1

0

-1
-2

-3
-4

U/D  

X17 

CV          R0 

PV          -3 

 

 

 

 

 

 

CUP (  ) 
Y0 

PLS 

X18 

CLR 

X16 

07P. UDCTR 
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6-13 MOVE(MOV) 

FUN 8 D P 
MOV 

MOVE 

(Moves data from S to D) 

FUN 8 D P 
MOV 

Command 

Description 
 

S  :

D  :

ENMove control

Ladder symbol 

8DP.MOV

 

Operand 

S: Source register number  

D: Destination register number 

The S, D may combine with V, Z, P0~P9 to serve 

indirect addressing 

Rang
e 

Ope- 
ra
n
d 

WX WY WM WS TMR CTR HR IR OR SR ROR DR K XR 

WX0 
ʲ 

WX1
008 

WY0 
ʲ 

WY1
008 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS3
008 

T0 
ʲ 

T102
3 

C0 
ʲ 

C127
9 

R0 
ʲ 

R347
67 

R347
68 
ʲ 

R348
95 

R350
24 
ʲ 

R351
51 

R352
80 
ʲ 

R432
23 

R432
24 
ʲ 

R473
19 

D0 
ʲ 

D119
99 

16/3
2-bit 
+/- 
num
ber 

V̡Z 
 
P0-P9 

S ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ ̓ 
D  ̓ ̓ ̓ ̓ ̓ ̓  ̓ ̓*  ̓*  ̓  ̓ 

 

Description  

 ̧ Move (write) the data of S to a specified register D when the move control input "EN" =1 or 

from 0 to 1 (P Instruction). 
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FUN 8 D P 
MOV 

MOVE 

(Moves data from S to D) 

FUN 8 D P 
MOV 

Example   Writes a constant data into a 16-bit register. 

 

Ladder Diagram ST 

 

IF X0 THEN  

R0 := 10;  

END_IF 

 

 

 

 

 

 

 

 

 

S K 10 

ĖX0  

D R0 10 
 

 

  

S          10 

D          R0 

 

 

 

EN 

X0 08.MOV  
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6-14 MOVE INVERSE(MOV/) 

FUN 9 D P 

MOV/ 

MOVE INVERSE 

(Inverts the data of S and moves the result to a specified device D) 

FUN 9 D P 

MOV/ 

Command 

Description 
 

S  :

D  :

ENMove control

Ladder symbol 

9DP.MOV/

 

Operand 

S: Source register number 

D: Destination register number 

S, D may combine with V, Z, P0~P9 to serve 

indirect addressing 

 

Description  

 ̧ Inverts the data of S (changes the status from 0 to 1 and from 1 to 0) and moves the results 

to a specified register D when the move control input "EN" =1 or from 0 to1 (P Instruction). 
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FUN 9 D P 

MOV/ 

MOVE INVERSE 

(Inverts the data of S and moves the result to a specified device D) 

FUN 9 D P 

MOV/ 

Example Moves the inverted data of a 16-bit register to another 16-bit register. 

B15 B15                                             B0 
S R0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 5555H 

ĖX0 1 
 Y31 Y16 
 ʥ ʥ 

D WY16 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 AAAAH 
 

Ladder Diagram ST 

 

IF X0 THEN  

WY16 := NOT R0;  

END_IF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

S          R0 

D         WY16 

 

 

 

EN 

X0 09.MOV/  
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6-15 TOGGLE SWITCH(TOGG) 

FUN 10 

TOGG 

TOGGLE SWITCH 

(Changes the output status when the rising edge of control input 
occur) 

FUN 10 

TOGG 

Command 

Description 
 

TOGGTGUInput trigger

Ladder symbol 

10.

D

 

Operand 

D: the coil number of the toggle switch 

Range 

Ope- 
rand 

Y M SM S 

Y0 
ʲ 

Y1023 

M0 
ʲ 

M195
83 

M912
0 
ʲ 

M295
99 

S0 
ʲ 

S3104 

D ̓ ̓ ̓*  ̓ 
 

Description  

 ̧ The coil D changes its status (from 1 to 0 and from 0 to 1) each time the input "TGU" is 

triggered from 0 to 1 (rising edge). 

Example    

 
 

Ladder Diagram ST 

 

IF X0 THEN  

Y0 := NOT Y0;  

END_IF 

 

 

  

X0

Y0

TGU 

X0 

TOGG Y0 

10 
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6-16 FAST ADDITION F  

FUN224 D P 
FǉǌǊ 

Fast ADDITION 

(Performs addition of the data specified at Sa and Sb and stores the 

result in D) 

FUN224 D P 
FǉǌǊ 

Command 

Description 
Support after UperLogic: v_0.8.517 visions 

 

Operand 

Sa: Augend 

Sb: Addend  

D: Destination register to store the results  

of the addition 

Sa, Sb, D may combine with V, Z, P0~P9 to serve 

indirect addressing  

 
 
 
 
 
 
 
 

 

 

  



Chapter  6 Basic Function Instructions  

41 

M-PLC Instruction  User Manual  

FUN224 D P 
FǉǌǊ 

Fast ADDITION 

(Performs addition of the data specified at Sa and Sb and stores the 

result in D) 

FUN224 D P 
FǉǌǊ 

Description  

 ̧ Performs the fast ŀŘŘƛǘƛƻƴ ŎƻƴǘǊƻƭ ά9bέҐм ƻǊ ŦǊƻƳ лҦм όt ŎƻƳƳŀƴŘύ ŀƴŘ ǘƘŜ ŎƻƳƳŀƴŘ ƛǎ 

set to signed (S command), add Sa and Sb with the positive and negative number (Sign) 

algorithm and write the result into D. 

 ̧ Performs the fast ŀŘŘƛǘƛƻƴ ŎƻƴǘǊƻƭ ά9bέҐм ƻǊ ŦǊƻƳ лҦм όt ŎƻƳƳŀƴŘύ ŀƴŘ ǘƘŜ ŎƻƳƳŀƴŘ ƛǎ 

set to unsigned (U command), use the positive integer (Unsigned) algorithm to add Sa and 

Sb and write the result in D . 

 ̧ Compared with the addition operation of FUN11, the fast addition operation eliminates 

the overflow and underflow operations and flags, so the program execution time will be 

faster than the addition operation of FUN11, and the operation result will be the same as 

the general operation. The result after the computer calculation is the same as the result 

on the left side of the figure below, 

In addition, the calculation result of the addition operation of FUN11 will be different at 

the numerical boundary. 
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FUN224 D P 
FǉǌǊ 

Fast ADDITION 

(Performs addition of the data specified at Sa and Sb and stores the 

result in D) 

FUN224 D P 
FǉǌǊ 

Example    

 

Sa R0 12345 
R0 R1 32770(32767+3) 

Sb R1 20425 

ĖX0  

D R2 2 
32767+3>>-32768+2>> 

-32766 
ʆWhen adding more than 32767 (0x7FFF), i t  wi l l  become 
-32768(0x8000)̡ -32767(0x8001)̡ -32766(0x8002)̡ Χ 
-1(0xFFFF)̡ 0(0x0000) 

 

Ladder Diagram ST 

 

IF X0 THEN  

R2 := R0 + R1 ;  

END_IF 

 

 

 

 

 

 

 

 

 

 

 

 

  

Sa         R0 

Sb         R1 

D          R2 

 

 

 

 

EN 

X0 224S.F(+) 
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6-17 FAST SUBTRACTION F  

FUN225 D P 
Fǉ -Ǌ   

Fast SUBTRACTION 

(Performs subtraction of the data specified at Sa and Sb and stores 
the result in D) 

FUN225 D P 
Fǉ -Ǌ  

Command 

Description 
Support after UperLogic: v_0.8.517 visions 

 

Operand 

Sa: minuend 

Sb: Subtrahend 

D: Destination register to store the results of the 

subtraction 

Sa, Sb, D may combine with V, Z, P0~P9 to serve 
indirect addressing 

 

 

 

 

 

Description  
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 ̧ ²ƘŜƴ ǘƘŜ ǎǳōǘǊŀŎǘƛƻƴ ŎƻƴǘǊƻƭ ά9bέҐм ƻǊ ŦǊƻƳ лҦм όt ŎƻƳƳŀƴŘύ ŀƴŘ ǘƘŜ ŎƻƳƳŀƴŘ ƛǎ ǎŜǘ ǘƻ 

signed (S command), subtract Sa and Sb with the positive and negative number (Sign) 

algorithm and write the result into D. 

 ̧ ²ƘŜƴ ǘƘŜ ǎǳōǘǊŀŎǘƛƻƴ ŎƻƴǘǊƻƭ ά9bέҐм ƻǊ ŦǊƻƳ лҦм όt ŎƻƳƳŀƴŘύ ŀƴŘ ǘƘŜ ŎƻƳƳŀƴŘ ƛǎ ǎŜǘ ǘƻ 

unsigned (U command), subtract Sa and Sb with a positive integer (Unsigned) algorithm and 

write the result in D. 

 ̧ Compared with the subtraction operation of FUN12, the fast subtraction operation 

eliminates overflow and underflow operations and flags, so the program execution time is 

faster than the subtraction operation of FUN12, and the operation result will be the same as 

the general operation. The result calculated by the computer is the same as the result on the 

left side of the figure on the next page, and it will also be different from the calculation 

result of the subtraction operation of FUN12 at the numerical boundary. 

FUN225 D P 
Fǉ -Ǌ   

Fast SUBTRACTION 

(Performs subtraction of the data specified at Sa and Sb and stores 
the result in D) 

FUN225 D P 
Fǉ -Ǌ  

 

Example  
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Ladder Diagram ST 

 

IF X0 THEN  

R2 := R0 -  R1;  

END_IF 

 
 
 
 
 
 
 
 
 
 
 

 

Sa 
R0 5 

R0 R1  
32772(-32768-4) Sb 

R1 32767 

ĖX0 1 

D R2 32764 
32772>>-32768-4>>32767-3 

>>32764 
ʆ when less than -32768(0x8000) wil l  becomes to 
32767(0x7FFF)̡ онтссόлȄтCC9ύΧΦлόлȄлллύ 

 

 

  

Sa         R0 

Sb         R1 

D          R2 

 

 

 

 

EN 

X0 225S.F(-) 
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6-18 ADDITION  

FUN11 D P 
ǉǌǊ 

ADDITION 

(Performs addition of the data specified at Sa and Sb and stores the 

result in D) 

FUN11 D P 
ǉǌǊ 

Command 

Description 
 

Sa  :ENAddition control D=0

Ladder symbol 

11DP.(+)

Sum=0(FO0)

CY Carry(FO1)

BR Borrow(FO2)

Sb  :

D   :U/SUnsign/Sign

 

Operand 

Sa: Augend 

Sb: Addend  

D: Destination register to store the results 

of the addition 

Sa, Sb, D may combine with V, Z, P0~P9 to serve 

indirect addressing  

 
 
 
 
 
 
 
 

 

Description  
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 ̧ Performs the addition of the data specified at Sa and Sb using signed number and writes the 

results to a specified register D when the add control input "EN" =1 or from 0 to 1 (P 

instruction) and "U/S" = 0. If the result of addition is equal to 0 then set FO0(D = 0) to 1. If 

carry occurs (the result exceeds 32767 or 2147483647) then set FO1(CY) to 1. If borrow 

occurs (adding negative numbers resulting in a sum less than -32768 or -2147483648), then 

set the FO2(BR) to 1. All the FO statuses are retained until this instruction is executed again 

and overwritten by a new result. 

 ̧ Performs the addition of the data specified at Sa and Sb using unsigned number and writes 

the results to a specified register D when the add control input "EN" =1 or from 0 to 1 (P 

instruction) and "U/S" = 1. If the result of addition is equal to 0 then set FO0(D = 0) to 1. If 

carry occurs (the result exceeds 65535 or 4294967295) then set FO1(CY) to 1 

FUN11 D P 

ǉǌǊ 

ADDITION 

(Performs addition of the data specified at Sa and Sb and stores the 

result in D) 

FUN11 D P 

ǉǌǊ 

Example    

 

 

Sa R0 12345 
R0 R1 32770 

Sb R1 20425 

ĖX0  

D R2 2 32768+2=32770 

 Y0 1 (carry 1 represents ǌ32768) 
 

Ladder Diagram ST 

 

 

  

U/ S 

Sa         R0 

Sb         R1 

D          R2 

 

 

 

 

 

D=0  EN 

X0 11.(+)  

CY (  ) 
Y0 

BR 
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6-19 SUBTRACTION  

FUN12 D P 
ǉ -Ǌ   

SUBTRACTION 

(Performs subtraction of the data specified at Sa and Sb and stores 
the result in D) 

FUN12 D P 
ǉ -Ǌ  

Symbol  

Sa  :ENSubtraction control D=0

Ladder symbol 

12DP.(-)

Difference=0(FO0)

CY Carry(FO1)

BR Borrow(FO2)

Sb  :

D   :U/SUnsign/Sign

 

Operand 

Sa: Minuend 

Sb: Subtrahend 

D: Destination register to store the results  

of the subtraction 

Sa, Sb, D may combine with V, Z, P0~P9 to serve 
indirect addressing 

 

 

 

 

 

Description  

 ̧ Performs the subtraction of the data specified at Sa and Sb using signed number and writes 

the results to a specified register D when the subtract control input "EN" =1 or from 0 to 1 (P 

ƛƴǎǘǊǳŎǘƛƻƴύ ŀƴŘ Ϧ¦κ{Ϧ ҐлέΦ LŦ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǎǳōǘǊŀŎǘƛƻƴ ƛǎ Ŝǉǳŀƭ ǘƻ л ǘƘŜƴ ǎŜǘ Chлό5Ґлύ ǘƻ мΦ LŦ 

carry occurs (subtracting a negative number from a positive number and the result exceeds 

+32767 or +2147483647), then set FO1(CY) to 1. If borrow occurs (subtracting a positive 

number from a negative number and the resulted difference is less than -32768 or -

2147483648), then set FO2(BR) to 1. All the FO statuses are retained until this instruction is 

executed again and overwritten by a new result. 
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FUN12 D P 
ǉ -Ǌ   

SUBTRACTION 

(Performs subtraction of the data specified at Sa and Sb and stores 
the result in D) 

FUN12 D P 
ǉ -Ǌ  

 ̧ When the subtract ion control "EN"=1 or ŦǊƻƳ лҦм όt ŎƻƳƳŀƴŘύ ŀƴŘ 

"U/S"=1, subtract Sa and Sb with the posit ive integer (Unsign) algorithm 

and write the result  to D. At the same t ime, i f  the dif ference is 0, FO0 

(D=0) is set to 1, and i f  a borrow occurs (Sa-Sb<0), FO2 (BR) is set to 1. 

Example  

 

 

Sa R0 5 
R0 R1 32772 

Sb R1 32767 

ĖX0 1 
 

Ladder Diagram ST 

 

 

D R2 4 32768 4 32772 

  
Y2 1 
ǉborrow 1 representsǎ32768ǊPlease refer to section 
5.5 

 

  

U/ S 

Sa          R0 

Sb          R1 

D           R2 

 

 

 

 

 

D=0  EN 

X0 12.(-) 

CY 

(  ) 
Y2 

BR 
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6-20  MULTIPLICATION  

FUN13 D P 
ǉǋǊ  

MULTIPLICATION 

(Performs multiplication of the data specified at Sa and Sb and stores 
the result in D) 

FUN13 D P 
ǉǋǊ  

Command 

Description 
 

Sa  :ENMutiplication control D=0

Ladder symbol 

13DP.(*)

Product=0(FO0)

D<0 Product is negative

(FO1)

Sb  :

D   :U/SUnsign/Sign

 

Operand 

Sa: Multiplicand 

Sb: Multiplier 

D: Destination register to store the results  

of the multiplication 

Sa, Sb, D may combine with V, Z, P0~P9 to serve 

indirect addressing  

 

Description  

 ̧ Performs the multiplication of the data specified at Sa and Sb using the signed number and 

writes the results to a specified register D when the multiplication control input "EN" =1 or 

from 0 to 1 (P instruction) and "U/S" = 0. If the product of multiplication is equal to 0 then set 

FO0(D=0) to 1. If the product is a negative number, then set FO1(D<0) to 1. 

 ̧ Performs the multiplication of the data specified at Sa and Sb using the unsigned number and 

writes the results to a specified register D when the multiplication control input "EN" =1 or 

from 0 to 1 (P instruction) and "U/S" =1 . If the product of multiplication is equal to 0 then set 

FO0(D=0) to 1. 
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FUN13 D P 
ǉǋǊ  

MULTIPLICATION 

(Performs multiplication of the data specified at Sa and Sb and stores 
the result in D) 

FUN13 D P 
ǉǋǊ  

Example 1   16-bit multiplication 

 

 
 

 

Ladder Diagram ST 

 
 
 

 

 

  

U/ S 

Sa          R0 

Sb          R1 

D           R2 

 

 

 

 

 

D=0  EN 

X0 13.(*) 

D<0  
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FUN13 D P 
ǉǋǊ  

MULTIPLICATION 

(Performs multiplication of the data specified at Sa and Sb and stores 
the result in D) 

FUN13 D P 
ǉǋǊ  

 
 

 

 
 

 

Ladder Diagram ST 

 
 
 

 

 

 

 

 

 

  

U/ S 

Sa         R0 

Sb         R2 

D          R4 

 

 

 

 

 

D=0  EN 

X0 13D.(*) 

D<0  
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6-21 DIVISION  

FUN14 D P 
ǉǐǊ  

DIVISION 

(Performs division of the data specified at Sa and Sb and stores 
the result in D) 

FUN14 D P 
ǉǐǊ  

Command 
Description 

 

Sa  : ENDivision control D=0

Ladder symbol 

14DP.(/)

Quotient=0 (FO0)

ERR Divisor is 0 (FO1)

Sb  :

D   :U/SUnsign/Sign

 

Operand 

Sa: Dividend 

Sb: Divisor 

D: Destination register to store the results  

of the divison 

Sa, Sb, D may combine with V, Z, P0~P9 to 

serve indirect addressing 
 

 

Description 
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 ̧ Performs the division of the data specified at Sa and Sb using the signed number and writes 

the results to a specified register D when the multiplication control input "EN" =1 or from 

0 to 1 (P instruction) and "U/S" =0. If the quotient of division is equal to 0 then set FO0 to 

1. If the divisor Sb=0 then set the error flag FO1 to 1 without executing the instruction. 

 ̧ Performs the division of the data specified at Sa and Sb using the unsigned number and 

writes the results to a specified register D when the multiplication control input "EN" =1 or 

from 0 to 1 (P instruction) and "U/S" =1. If the quotient of division is equal to 0 then set 

FO0 to 1. If the divisor Sb=0 then set the error flag FO1 to 1 without executing the 

instruction. 
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FUN14 D P 
ǉǐǊ  

DIVISION 

(Performs division of the data specified at Sa and Sb and stores 
the result in D) 

FUN14 D P 
ǉǐǊ  

Example 1 16-bit division 

 

 

Ladder Diagram ST 

 

 

U/ S 

Sa         R0 

Sb         R1 

D          R2 

 

 

 

 

 

D=0  EN 

X0 14.(  / 

) 

ERR 
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Example 2 32-bit division 

 
 

Ladder Diagram ST 

 

IF X0 THEN  

    DR4 := DR0 / DR2 ;  

END_IF 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

FUN14 D P 
ǉǐǊ  

DIVISION 

(Performs division of the data specified at Sa and Sb and stores 
the result in D) 

FUN14 D P 
ǉǐǊ  

   
 
 
 
 
 
 
 
 
 
 

 

 

  

U/ S 

Sa          R0 

Sb          R2 

D           R4 

 

 

 

 

 

D=0  EN 

X0 14D.( / ) 

ERR 
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6-22 INCREMENT 1  

FUN15 D P 

ǉǌ1Ǌ 

INCREMENT 

(Adds 1 to the D value) 

FUN15 D P 

ǉǌ1Ǌ 

Command 

Description 
 

(+1)

Ladder symbol 

15DP.

DENIncrement control OVF Overflow(FO0)

 

Operand 

D: The register to be increased  

D may combine with V, Z, P0~P9 to serve 

indirect addressing 

 

Description  

 ̧ Adds 1 to the register D when the increment control input "EN" =1 or from 0 to 1 (P 

instruction). If the value of D is already at the upper limit of positive number 32767 or 

2147483647, adding one to this value will change it to the lower limit of negative number -

32768 or -2147483648. At the same time, the overflow flag FO0 (OVF) is set to 1. 

 ̧ Please refer to Section 5.4 for details on overflow. 

  



Chapter  6 Basic Function Instructions  

58 

M-PLC Instruction  User Manual  

FUN15 D P 

ǉǌ1Ǌ 

INCREMENT 

(Adds 1 to the D value) 

FUN15 D P 

ǉǌ1Ǌ 

Example 16-bit increment register 

Ladder Diagram ST 

 

IF R_TRIG( S:= X0 )  THEN 

R0V++ ;  

END_IF 

 

 

 
 

WHEN V 100 0+100 100 

D R100 1 

ĖX0  

D R100 2 
 

 

  

EN 

X0 

(+1)  R0V OVF 

15P 
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6-23 DECREMEMT 1  

FUN16 D P 

ǉǎ1Ǌ 

DECREMENT 

(Subtracts 1 from the D value) 

FUN16 D P 

ǉǎ1Ǌ 

Command 

Description 
 

(-1)

Ladder symbol 

16DP.

DENDecrement control UDF Underflow(FO0)

 

Operand 

D : The register to be decreased  

D may combine with V, Z, P0~P9 to serve 

indirect addressing 

 

Description  

 ̧ Subtracts 1 from the register D when the decrement control input "EN" =1 or from 0 to 1 ( P 

instruction). If the value of D is already at the lower limit of negative number -32768 or -

2147483648, subtracting one from this value will change it to the upper limit of positive 

number 32767 or 2147483647. At the same time, the underflow flag FO0 (UDF) is set to 1. 

 ̧ Please refer to section 5.4 for detailed description of missing bits. 

Example 16-bit decrement register 

 

Ladder Diagram ST 

 

IF X0  THEN  

R0--  ;  

END_IF 

 

 

 

 

EN 

X0 

(-1) R0 OVF 

16. 
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FUN16 D P 

ǉǎ1Ǌ 

DECREMENT 

(Subtracts 1 from the D value) 

FUN16 D P 

ǉǎ1Ǌ 

D R0 0 

ĖX0  

D R0 1 
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6-24 COMPARE(CMP) 

 

FUN17 D P 

CMP 

COMPARE 

(Compares the data of Sa and Sb and outputs the results to function 

Outputs) 

FUN17 D P 

CMP 

Command 

Description 
 

Sa  :ENCompare control

Ladder symbol 

17DP.CMP

Sb  :

U/S

a = b

a > b

a < b

Sa=Sb (FO0)

Sa>Sb (FO1)

Sa<Sb (FO2)

Unsign/Sign

 

Operand 

Sa: The register to be compared 

Sb: The register to be compared 

Sa, Sb may combine with V, Z, P0~P9 to serve 

indirect addressing 

Range 

Ope- 
ran
d 

WX WY WM WS TMR CTR HR IR OR SR ROR DR K XR 

WX0 
ʲ 

WX1
008 

WY0 
ʲ 

WY1
008 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS3
088 

T0 
ʲ 

T102
3 

C0 
ʲ 

C127
9 

R0 
ʲ 

R347
67 

R347
68 
ʲ 

R348
95 

R350
24 
ʲ 

R351
51 

R352
80 
ʲ 

R432
23 

R432
24 
ʲ 

R473
19 

D0 
ʲ 

D119
99 

16/3
2 bit 
+/-

num
ber 

V̘Z 
 

P0~P
9 

Sa Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň 
Sb Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň 

 

Description  

 ̧ Compares the data of Sa and Sb using signed number when the compare control input "EN" 

=1 or from 0 to 1 (P instruction) and "U/S" =0. If the data of Sa is equal to Sb, then set FO0 

to 1. If the data of Sa>Sb, then set FO1 to 1. If the data of Sa<Sb, then set FO2 to 1. If the 

data of Sa < Sb, then set the FO2 to 1. 

 ̧ Compares the data of Sa and Sb using unsigned number when the compare control input 

"EN" =1 or from 0 to 1 (P instruction) and "U/S" =1. If the data of Sa is equal to Sb, then set 

FO0 to 1. If the data of Sa>Sb, then set FO1 to 1. If the data of Sa<Sb, then set FO2 to 1. If 

the data of Sa < Sb, then set the FO2 to 1. 

Example   Compares the data of 16-bit register 



Chapter  6 Basic Function Instructions  

62 

M-PLC Instruction  User Manual  

 

Ladder Diagram ST 

 

  

 

 ̧ From the above example, we first assume the data of R0 is 1 and R1 is 2, and then compare 

the data by executing the CMP instruction. The FO0 and FO1 are set to 0 and FO2 (a<b) is set 

to 1 since a<b. 

 ̧ If you want to have the compound results, such asʿ̡ʾ̘< > etc., please send =̘< and > 

results to relay first and then combine the result from the relays. 

 

 

 

  

U/ S 

Sa          R0 

Sb          R1 

 

 

 

 

 

 

a=b  EN 

X0 17.CMP 

a>b  

(  ) 
Y0 

a<b  
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6-25 LOGICAL AND(AND) 

FUN18 D P 

AND 
LOGICAL AND 

FUN18 D P 

AND 

Command 

Description 
 

Sa  :ENOperation control

Ladder symbol 

18DP.AND

Sb  :

D=0 Result is 0 (FO0)

D   :

 

Operand 

Sa: The register to be ANDed 

Sb: The register to be ANDed 

D: The register to store the result of AND 

The Sa, Sb, D may combine with V, Z, P0~P9 

to serve indirect addressing application 

 

Range 

Ope- 
ran
d 

WX WY WM WS TM
R CTR HR IR OR SR ROR DR K 

WX0 
ʲ 

WX1
008 

WY0 
ʲ 

WY1
008 

WM0 
ʲ 

WM2
9584 

WS0 
ʲ 

WS3
088 

T0 
ʲ 
T10
23 

C0 
ʲ 

C127
9 

R0 
ʲ 

R347
67 

R347
68 
ʲ 

R348
95 

R350
24 
ʲ 

R351
51 

R352
80 
ʲ 

R432
23 

R432
24 
ʲ 

R473
19 

D0 
ʲ 

D11
999 

16/32 
bit 
+/-

numbe
r 

Sa Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň 
Sb Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň Ň 
D  Ň Ň Ň Ň Ň Ň  Ň Ň*  Ň*  Ň  

 

Description  

 ̧ Performs logical AND operation for the data of Sa and Sb when the operation control input 

"EN" =1 or from 0 to 1 (P instruction). This operation compares the corresponding bits of 

Sa and Sb (B0~B15 or B0~B31). The bit in the D is set to 1 if both of the corresponding bit 

data of Sa and Sb is 1. The bit in the D is set to 0 if one of the corresponding bits is 0. 
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FUN18 D P 

AND 
LOGICAL AND 

FUN18 D P 

AND 

Example Operation of 16-bit logical AND 

 

Ladder Diagram ST 

 

IF X0  THEN  

R2 := R0 & R1 ;  

END_IF 

 

 

B15                     B0 
ʥ  ʥ  

Sa R0 1 0 1 1 1 0 1 1 0 1 1 0 1 1 0 1 
Sb R1 1 1 1 0 1 1 1 0 1 0 1 0 0 1 1 0  

 

ĖX0  
B15 B0 
ʥ  ʥ  

D R2 1 0 1 0 1 0 1 0 0 0 1 0 0 1 0 0 
 

 

  

Sa          R0 

Sb          R1 

D           R2 

 

 

 

 

 

D=0  EN 

X0 18.AND  
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6-26 LOGICAL(OR) 

FUN19 D P 

OR 
LOGICAL OR 

FUN19 D P 

OR 

Command 

Description 
 

Sa  :ENOperation control

Ladder symbol 

19DP.OR

Sb  :

D=0 Result is 0 (FO0)

D   :

 

Operand 

Sa: The register to be ORed 

Sb: The register to be ORed 

D: The register to store the result of OR 

The Sa, Sb, D may combine with V, Z, P0~P9 

to serve indirect addressing 

 

Description 

 

Operation of 16-bit logical OR 

 ̧ Performs logical OR operation for the data of Sa and Sb when the operation control input "EN" 

=1 or from 0 to 1 (P instruction). This operation compares the corresponding bits of Sa and Sb 

(B0~B15 or B0~B31). The bit in the D is set to 1 if one of the corresponding of Sa or Sb is 1. The 

bit in the D is set to 0 if both of the corresponding bits of Sa and Sb is 0. 
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FUN19 D P 

OR 
LOGICAL OR 

FUN19 D P 

OR 

Example Operation of 16-bit logical OR 

Ladder diagram ST 

X0

EN Sa :

Sb :

D  :

R

R

R

0

1

2

19.OR

D=0

 

 

 

           .мр          .л 
 ʥ  ʥ  

{ŀ wл м л м м м л м м л м м л м м л м 
{ō wм м м м л м м м л м л м л л м м л 

Ė·лм 
 .мр .л 
 ʥ  ʥ  

5 wн м м м м м м м м м м м л м м м м 
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6-27 BIN×BCD CONVERSION 

FUN 20 D P 

ʤBCD 

BINʤBCD CONVERSION 

(Converts BIN data of the device specified at S into BCD and stores the 

result in D) 

FUN 20 D P 

ʤBCD 

Command 

Description 
 

S  :ENConversion control

Ladder symbol 

20DP.Ą BCD

D  :

ERR Error (FO0)

 

Operand 

S: The register to be converted 

D: The register to store the converted data 

(BCD code) 

The S, D may combine with V, Z, P0~P9 to 

serve indirect addressing 

 

Description  

 ̧ FB-PLC uses binary code to store and to execute calculations. If want to send the internal PLC 
data to the external displays such as seven-segment displays, it is more convenient for us to 
read the result on screen by converting the BIN data to BCD data. For example, it is more 
clear for us to read the reading "12" instead of the binary code "1100." 

 ̧ Converts BIN data of the device specified at S into BCD and writes the result in D when the 
operation control input "EN" =1 or from 0 to 1 (P instruction). If the data in S is not a BCD 
value (0~9999 or 0~9999999), then the error flag FO0 is set to 1 and the old data of D are 
retained. 
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FUN 20 D P 

ʤBCD 

BINʤBCD CONVERSION 

(Converts BIN data of the device specified at S into BCD and stores the 

result in D) 

FUN 20 D P 

ʤBCD 

Example 16-bit BIN ʤ BCD conversion 

Ladder diagram ST 

X0

EN S  :

D  : R

9999

0

20. BCD

ERR

 

IF X0 THEN  

ToBCD( S:= 9999, D=> R0);  

END_IF 

 

      B15                  B0 

 ˾ ˾ 

S K 0 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 

ĖX0Ǟ1 
 B15 B0 
 ˾ ˾ 

D R0 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 
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6-28 BCDʤBIN CONVERSION 

FUN 21 D P 

ʤBIN 

BCDʤBIN CONVERSION 

(Converts BCD data of the device specified at S into BIN and stores the 

result in D) 

FUN 21 D P 

ʤBIN 

Symbol  

S  :ENConversion control

Ladder symbol 

21DP.Ą BIN

D  :

ERR Error (FO0)

 

Operand 

S: The register to be converted 

D: The register to store the converted data 

(BIN code) 

The S, D may combine with V, Z, P0~P9 to 

serve indirect addressing 

 

Description  

 ̧ The decimal (BCD) data must be converted to binary (BIN) data first in order for PLC to accept 
the data which is originally in decimal unit (BCD code) inputted from external device such as 
digital switch because the BCD data can not be accepted by PLC for its operations. 

 ̧ Converts BCD data of the device specified at S into BIN and writes the result in D when the 
operation control input "EN" =1 or from 0 to 1 (P instruction). If the data in S is not in BCD, 
then the error flag FO0 is set to 1 and the old data of D are retained. 

 ̧ Constant is converted to BIN automatically when store in program and can not be used as a 
source operand of this function. 
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FUN 21 D P 

ʤBIN 

BCD TO BIN CONVERSION 

(Converts BCD data of the device specified at S into BIN and stores the 

result in D) 

FUN 21 D P 

ʤBIN 

Example 16-bit BCD to BIN conversion 

Ladder diagram ST 

X0

S  :

D  : R

WX    0

1

21P.   BIN

ERREN

 

IF R_TRIG( S:= X0 ) THEN  

ToBIN( S:= WX0 , D=> R1);  

END_IF 

 

 

 

X15 X0 

 Ź  1 2 3     4  Ź 

S WX0 0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0 

ĖX0Ǟ1 

 B15 B0 

 Ź Ź 

D R1 0 0 0 0 0 1 0 0 1 1 1 1 0 0 1 0 
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7 
Advanced Function Instructions 
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7 Advanced Function Instructions 
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7-1 Arithmetical Operation Instructions FUN24 33  

7-1-1 Summation of Block Data SUM  

FUN24 D P 

SUM 

SUM    

(Summation of block data) 

FUN24 D P 

SUM 

Symbol  

S  :

D  :

ENOperation control

Ladder symbol 

24DP.SUM

N  :

 

S: Starting number of source register 

N: Number of registers to be summed 
(successive N data units starting from S) 

D: The register which stored the result 
(summation) 

S, N, D, can associate with V, Z, P0~P9 index 

register to serve the indirect addressing 

application. 

 

 

Description  

 ̧ ²ƘŜƴ ƻǇŜǊŀǘƛƻƴ ŎƻƴǘǊƻƭ ά9bέҐм ƻǊ ŎƘŀƴƎŜǎ ŦǊƻƳ лҦм ό t ƛƴǎǘǊǳŎǘƛƻƴύΣ ƛǘ Ǉǳǘǎ ǘƘŜ 

successive N units of 16bit or 32 bit ( D instruction) registers for addition calculation to get 

the summation, and stores the result into the register which is designated by D. 

 ̧ When the value of N is 0 or greater than 511, the operation will not be performed. 

 ̧ Communication port1~2 can be used to serve as a general-purpose ASCII communication 

interface.  If the data error detecting method is Checksum, this instruction can be used 

to generate the sum value for sending data or ot use this instruction to check if the 

received data is error or not. 
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ČR100=012FH 

Example 1 
²ƘŜƴ aм ŎƘŀƴƎŜǎ ŦǊƻƳ hCCҦhbΣ following instruction will calculates the 

summation for 16-bit data 

 

Ladder diagram ST 

 

IF X0 THEN  

SUM( S:= R0,  N:= 6,  D:= R 100);  

END_IF 

 

 

 

 

 

 

 

 

 

 

 

 

        R0=0030H 
        R1=0031H 
        R2=0032H    
        R3=0033H 
        R4=0034H 
        R5=0035H 

 ̧ The above illustrates that 6 16-bit registers starting from R0 is calculated for summation, and 

the result is stored into the R100 register. 

Example 2 When M1 is ON, it calculates the summation for 32-bit data. 

 

Ladder diagram ST 

 

IF X0 THEN  

SUM_D( S:= R0,  N:= 6,  D:= R 100);  

END_IF 

 

 

 

 

 

 

 

 

 

 

 

 

R1ȟR0=00310030H 

R3~R2=00330032H    Č R101ȟR100=00A5009BH 

R5ȟR4=00410039H 

 ̧ The above illustrates that three 32-bit registers starting from DR0, is calculated for their 

summation, and the result is stored into the DR100 register. 

  

S           R0 

N           6 

D         R100 

 

 

 

EN 

X0 24.SUM 

S           R0 

N           3 

D          R100 

 

 

 

EN 

X0 24D.SUM 
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7-1-2 Average of Block Data (MEAN) 

FUN25 D P 

MEAN 

MEAN 

(Average of the block data) 

FUN25 D P 

MEAN 

Symbol  

S  :

D  :

ENOperation control

Ladder symbol 

25DP.MEAN

N  :

ERR N range error

 

S: Source register number 

N: Number of registers to be averaged 

(N units of successive registers starting from 

S) 

D: Register number for storing result (mean 

value) 

The S, N, D may combine with V, Z, P0~P9  

to serve indirect address application 

 

Description  

 ̧ When operation control "EN" = 1 or from 0 to 1 (P instruction), add the N successive 16-bit or 

32-bit (D instruction) numerical values starting from S, and then divided by N. Store this mean 

value (rounding off numbers after the decimal point) in the register specified by D. 

 ̧ While the N value is derived from the content of the register, if the N value is not between 1 

and 256, then the N range error "ERR" will be set to 1, and do not execute the operation. 
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FUN25 D P 

MEAN 

MEAN 

(Average of the block data) 

FUN25 D P 

MEAN 

Example  

Ladder diagram ST 

X0

S  :

N  :

D  :

R      0

3

R    10

25P.MEAN

ERREN

 

IF R_TRIG( S:=  X0 ) THEN 

MEAN( S:= R0,  N:= 3,  D:= R 10);  

END_IF 

 

 

 

 

  

 ̧ The example program gets the mean value of the 3 successive 16-bit registers starting from 

R0, and stores the results into the 16-bit register R10 

 

 
 
{ 

b о  

wл мно  
wм ф  

wн туу   мноф туу   
 

 Ė·л  
о 

олс(Rouding off the remainder) 
  

5 wмл олс  
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7-1-3 Take the Negative Value (NEGATION) 

FUN27 D P 

NEG 

NEGATION 

(Take the negative value) 

FUN27 D P 

NEG 

Symbol  

NEG

Ladder symbol 

27DP.

DENOperation control

 

D : Register to be negated 

D may combine with V, Z, P0~P9 to serve indirect 

address application 

 

Description  

 ̧ When operation control "EN" = 1 or from 0 to 1 (P instruction), negate (ie. calculate 2's 

complement) the value of the content of the register specified by D, and store it back in 

the original D register. 

 ̧ If the value of the content of D is negative, then the negation operation will make it 

positive. 

Example  

 

 ̧ The instruction at left negates the value of the R0 register, and stores it back to R0. 

Ladder diagram ST 

 

IF R_TRIG( S:=  X0 ) THEN 

R0 := -  R0;  

END_IF 

 

 

 

D R0 12345 F3039H 
 

 
ĖX0Ǟ 

 

D R0 -12345 FCFC7H 
 

  

EN 

X0 

NEG R0 

27  
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7-1-4 Take the Absolute Value (ABSOLUTE) 

FUN28 D P 

ABS 

ABSOLUTE 

(Take the absolute value) 

FUN28 D P 

ABS 

Symbol  

ABS

Ladder symbol 

28DP.

DENOperation control

 

D : Register to be taken absolute value. 

D may combine with V, Z, P0~P9 to serve indirect 

address application. 

 

Description  

 ̧ When operation control "EN" = 1 or from 0 to 1 (P instruction), calculate the absolute 

value of the content of the register specified by D, and write it back into the original D 

register. 
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FUN28 D P 

ABS 

ABSOLUTE 

(Take the absolute value) 

FUN28 D P 

ABS 

Example  

 

 ̧ The instruction at left calculates the absolute value of the DR0 register, and stores it back in 

DR0(R1, R0). 

Ladder diagram ST 

 

IF X0 THEN  

ABS_D( D := R0  );  

END_IF 

 

 

 

D R1 R0 -12345 FCFC7H 
 

 
ĖX0Ǟ 

 

D R1 R0 12345 F3039H 
 

 

  

EN 

X0 

ABS R0 

28D  
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7-1-5 Linear Conversion (LCNV) 

FUN33 P 

LCNV 

Linear Conversion 

(LCNV) 

FUN33 P 

LCNV 

Symbol  

Md :

Ts  :

ENOperation control

33P.LCNV

S   :

L   :

D   :

Ladder symbol

 

Md: Operation mode, 0~3 

S: Starting address of the source data 

Ts: Starting address of the parameter table for 

conversion 

D: Starting address to store the result 

L: Quantity of conversion entry, 1~64 

 

Description  

 ̧ When the analog input module being used for the analog measurement, the raw reading value 
of the analog input can be converted into the engineering range through this instruction for 
display or for proceeding control operation. 

 ̧ When using temperature or analog modules for temperature or analog measurement 
applications, if the temperature or engineering readings measured by the PLC deviate from 
the results measured by standard thermometers or related standard instruments, this 
command can be used to make a linear correction as a correction for the actual measured 
value. 

 ̧ ²ƘŜƴ ŜȄŜŎǳǘƛƻƴ ŎƻƴǘǊƻƭ Ϧ9bϦҐм ƻǊ ŦǊƻƳ лҦмόt ƛƴǎǘǊǳŎǘƛƻƴύΣ ǘƘƛǎ ƛƴǎǘǊǳŎǘƛƻƴ ǿƛƭƭ ǇŜǊŦƻǊƳ ǘƘŜ 
linear conversion operation according to the mode selection, where S is the starting address 
of the source data, Ts is the starting address of the conversion parameter table, D is the 
starting address to store the converted result, and L is the quantity of conversion entry. 

 ̧ There are two expressions to meet the suitable application: 
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Expression 1: Two points calibration method  

Fill the conversion parameter table with the low value of measurement(VML), high value of 

measurement (VMH), and the corresponding low value of standard (VSL), high value of standard 

(VSH); the converted result (Dn) will be generated from the source data(Sn) through the formula 

shown below: 

Sn

Dn

VML

VMHVSL

VSH

Uncalibrated

Standard

Linear 

conversion

 

A = (VSLǎVSHǐVMLǎVMH)×10000   

B = VSLǎ(VML×Aǐ10000)  

Dn = (Sn×Aǐ10000)ǌB 

 ̧ The range of operands VSL, VSH, VML, VMH, Sn and Dn are between -32768 ~ 32767. 

 ̧ For analog input scaling, where: 

VML=Minmum of analog input 

VMH=Maximum of analog input 

VSL=Minmum of engineering range 

VSH=Maximum of engineering range 
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FUN33 P 

LCNV 

Linear Conversion 

(LCNV) 

FUN33 P 

LCNV 

Expression 2 : MultiplicatorǌOffset method 

Fill the conversion parameter table with the values of multiplier(A), divisor(B) and offset(C); 

The converted result (Dn) will be generated from the source data (Sn) through the formula shown 

below: 

Sn

Dn

C

Curve of scaling or linear 

conversion

Multiplicator = 
B

A

 

Dn =[(Sn×A)ǐB]ǌC 
The range of each operand as below: 
A = 1~65535 
B = 1~65535 
C = -32768~32767 
Sn = 0~65535 
Dn = -32768~32767 
Description of operation mode  

1. When Md = 0, the linear conversion works by expression 1, and all source data share the 
same parameters VML, VMH, VSL and VSH for conversion. 

2. When Md = 1, the linear conversion works by expression 1, and each source data has the 
independent corresponding parameters VML, VMH, VSL, VSH for conversion; if there are N 
entries of source data, the conversion parameter table should have N groups of VML, VMH, 
VSL, VSH for working, there are N×4 registers in the conversion parameter table. 

3. When Md = 2, the linear conversion works by expression 2, and all source data share the 
same parameters A, B and C for conversion. 

4. When Md = 3, the linear conversion works by expression 2, and each source data has the 
independent corresponding parameters A, B, C for conversion; if there are N entries of source 
data, the conversion parameter table should have N groups of A, B, C for working, there are 
N×3 registers in the conversion parameter table. 
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Example 1  Mode 0 of linear conversion 

 

Ladder diagram ST 

 

LCNV( EN:= M0, Md:= 0, S:= R100, 

Ts:= R1000, D=> R2000, L:= 6);  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 ̧ When M0 = 1, it will perform the mode 0 operation of linear conversion, where R100 is the 

starting address of the source data, R1000 is the starting address of the table of the conversion 

parameters VML, VMH, VSL, VSH, the quantity is 6, and R2000~R2005 will store the converted 

results. 

 

  

Md          0 

S          R100 

Ts         R1000 

D         R2000 

L            6 

 

 

EN 

M0 33. LCNV 
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FUN33 P 

LCNV 

Linear Conversion 

(LCNV) 

FUN33 P 

LCNV 

                                     Ts 

        R1000 

        R1001 

        R1002 

        R1003 

282 VML 

3530 VMH 

260 VSL 

3650 VSH 

                          S                    D                    

R100 282 

 Ĕ 

R2000 260  

R101 3530 R2001 3650  

R102 1906 R2002 1955  

R103 0 R2003 -34  

R104 5000 R2004 5184  

R105 -115 R2005 -154  
 

Example 2  Mode 1 of linear conversion 

Ladder diagram ST 

 

LCNV( EN:= M0, Md:= 1 , S:= R1 00, 

Ts:= R1000, D=> R2000, L:= 3 );  

 

 

 

 

 

 

 

 

 

 

 

 
 

Description:   

 ̧ When M0 = 1, it will perform the mode 1 operation of linear conversion, where R100 is the 

starting address of the source data, R1000 is the starting address of the table of the 

conversion parameters VML, VMH, VSL, VSH, the quantity is 3, and R2000~R2002 will store 

the converted results. 

  

Md         1 

S         R100 

Ts        R1000 

D        R2000 

L            3 

 

 

EN 

M0 33. LCNV 
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FUN33 P 

LCNV 

Linear Conversion 

(LCNV) 

FUN33 P 

LCNV 

                                   Ts 

R1000 

R1001 

R1002 

R1003 

R1004 

R1005 

R1006 

R1007 

R1008 

R1009 

R1010 

R1011 

282 

3530 

260 

3650 

-52 

1208 

-38 

1101 

235 

4563 

264 

4588 

                                                                                                                

                        S                           D                    

R100 282 

Ĕ         

R2000 260  

R101 1208 R2001 1100  

R102 2399 R2002 2426  
 

 

  

VML_0 

VMH_0 

VSL_0 

VSH_0 

VML_1 

VMH_1 

VSL_1 

VSH_1 

VML_2 

VMH_2 

VSL_2 

VSH_2 
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FUN33 P 

LCNV 

Linear Conversion 

(LCNV) 

FUN33 P 

LCNV 

Example 3 Mode 2 of linear conversion 

Ladder diagram ST 

 

LCNV( EN:= M0, Md:= 2 , S:= R1 00, 

Ts:= R1000, D=> R2000, L:= 6 );  

 
 
 
 
 
 
 
 
 
 
 
 

 

Description: 

When M0 = 1, it will perform the mode 2 operation of linear conversion, where R100 is the 

starting address of the source data, R1000 is the starting address of the table of the conversion 

parameters A, B, C, the quantity is 6, and R2000~R2005 will store the converted results. 

FUN33 P 

LCNV 

Linear Conversion 

(LCNV) 

FUN33 P 

LCNV 

                                   Ts 

      R1000 

      R1001 

      R1002 

985 

1000 

20 

                                                                                                                      

                          S                       D                    

R100 1000 

  Ĕ 

R2000 1005  

R101 2345 R2001 2329  

R102 3560 R2002 3526  

R103 401 R2003 415  

R104 568 R2004 579  

R105 2680 R2005 2659  
 

A 

B 

C 

 

Md         2 

S         R100 

Ts        R1000 

D        R2000 

L            6 

 

 

EN 

M0 33. LCNV 
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Example 4  Mode 3 of linear conversion 

Ladder diagram ST 

 

LCNV( EN:= M0, Md:= 3 , S:= R1 00, 

Ts:= R1000, D=> R2000, L:= 4 );  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Description: 

 ̧ When M0 = 1, it will perform the mode 3 operation of linear conversion, where R100 is the 

starting address of the source data, R1000 is the starting address of the table of the 

conversion parameters A, B, C, the quantity is 4, and R2000~R2003 will store the converted 

results. 

FUN33 P 

LCNV 

Linear Conversion 

(LCNV) 

FUN33 P 

LCNV 

Md        3 

S        R100 

Ts      R1000 

D       R2000 

L          4 

 

 

EN 

M0 33. LCNV 
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                                   Ts 

    R1000 

    R1001 

    R1002 

    R1003 

    R1004 

    R1005 

    R1006 

    R1007 

    R1008 

    R1009 

    R1010 

    R1011 

5000 

16380 

0 

10000 

16383 

0 

2200 

16380 

-200 

1600 

16383 

-100 

                                                 

                                                                

                    S                   D                    

  R100 8192 

  Ĕ 

R2000 2500  

  R101 16383 R2001 10000  

  R102 8190 R2002 900  

  R103 0 R2003 -100  
 

  

A_0 

B_0 

C_0 

A_1 

B_1 

C_1 

A_2 

B_2 

C_2 

A_3 

B_3 

C_3 
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7-1-6 Multiple Linear Conversion (MLC) 

FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

Symbol  

 

Rs: Starting address of the source data 

Sl: Quantity of source data, 1~64 

Tx: Starting address of X table 

Ty: Starting address of Y table  

Tl: Quantity of table, 2~255  

D: Starting address to store the result 
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FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

Description  

 ̧ When the analog input module being used for the analog measurement, the raw reading 
value of the analog input can be converted into the engineering range through this 
instruction for display or for proceeding control operation. 

 ̧ When using temperature or analog modules for temperature or analog measurement 
applications, if the temperature or engineering readings measured by the PLC deviate from 
the results measured by standard thermometers or related standard instruments, this 
command can be used to Make a linear correction as a correction for the actual measured 
value. 

 ̧ ²ƘŜƴ ŜȄŜŎǳǘƛƻƴ ŎƻƴǘǊƻƭ Ϧ9bϦҐмƻǊ ŦǊƻƳ лҦмόP instruction), this instruction will perform the 
multiple linear conversion operation according to the selection of X/Y input; where Rs is the 
starting address of the source data, Sl is the quantity of source data for conversion, Tx is 
the starting address of X conversion parameter table, Ty is the starting address of Y 
conversion parameter table, Tl is the quantity of X/Y table, D is the starting address to store 
the converted result. 

 ̧ When executing and selection X/Y=0, it will compare the source data with the entities of Tx 
table to find the corresponding location in Tx table (The entities in Tx table must be in 
ascending sequence), and then calculate the linear conversion according to the located 
section of Tx and Ty table; When executing and selection X/Y=1, it will compare the source 
data with the entities of Ty table to find the corresponding location in Ty table (The entities 
in Ty table can either be in ascending or descending sequence), and then calculate the linear 
conversion according to the located section of Ty and Tx table. 

 ̧ When the source data is out of all entities of table, OVR=1. 

 ̧ Lǘ ǿƻǳƭŘƴΩǘ ŜȄŜŎǳǘŜ ǘƘƛǎ ƛƴǎǘǊǳŎǘƛƻƴ ƛŦ ƛƭƭŜƎŀƭ {L ƻǊ ¢ƭΦ 
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(Tx-0,Ty-0) 

(Tx-1,Ty-1) 

(Tx-2,Ty-2) 

(Tx-3,Ty-3) 

(Tx-n,Ty-n) 

Expression:  
The entities of Tx conversion parameter table must be in ascending sequence to have correct 
linear conversion; the entities of Ty conversion parameter table can either be in ascending or 
descending sequence. When executing this instruction, it will search the located section by 
comparing entities of the table with source data, and then calculate the linear conversion 
according to the following expression: 

Vy = (VxǎTx_n) × (Ty_n+1ǎTy_nǐTx_n+1ǎTx_n) ǌ Ty_n if X/Y=0 

Vx = (VyǎTy_n) × (Tx_n+1ǎTx_nǐTy_n+1ǎTy_n) ǌ Tx_n if X/Y=1 

Value of Operand Vy̘ Vx̘ Tx_n̘ Tx_n+1̘ Ty_n̘ Ty_n+1 must be -32768ȟ32767 

Figure of mult iple l inear conversion: 
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FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

Example 1  

 

Ladder diagram ST 

 

MLC( EN:= M10,  

     XY:= M11,  

     Rs:= R0,  

     Sl:= R99,  

     Tx:= R1000,  

     Ty:= R2000,  

     Tl:= R199,  

     D:= D0,  

     OVR=> M100);  

  

X/Y 

M11  

Rs         R0 

s1         R99 

Tx        R1000 

Ty       R2000 

T1        R199 

D          D0 

 

 

 

 

OVR (  ) 
M100  

EN 

M10 34. MLC 
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FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

Description:  

When M10=1̘ M11=0, R0 is the starting address of source data̘R99 is the quantity of source 

data, R1000 is the starting address of Tx conversion parameter table, R2000 is the starting address 

of Ty conversion parameter table, R199 is the quantity of table; the source data R0~R5 will be 

calculated the linear conversion according to Tx and Ty table between four sections, then store the 

results into D0~D5. 
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2000,280 

4000,530 

 

8000,970 

0,0 

FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 2  

Description: 
When M10=1, M11=0, take R0 as the starting source data and R99 as the source data length, 
according to the Tx conversion table starting from R1000 and the Ty conversion table starting from 
R2000, and R199 as the conversion table Length, perform 5-segment linear conversion operation 
on source data such as R0~R5, and store the conversion results in temporary registers D0~D5. In 
this example, when the value of the source data is less than or equal to 2000, the corresponding 
value is 280; when the value of the source data is greater than or equal to 8000, the corresponding 
value is 970. 

Ladder diagram ST 

 

MLC( EN:= M10,  

     XY:= M11,  

     Rs:= R0,  

     Sl:= R99,  

     Tx:= R1000,  

     Ty:= R2000,  

     Tl:= R199,  

     D:= D0,  

     OVR=> M100);  

Y 

X 

6000,760 

2000

0000

0000

0000

0 

4000 60004

44 

8000 

280 

530 

760 

970 

X/Y 

M11  

Rs         R0 

s1         R99 

Tx       R1000 

Ty       R2000 

T1         R199 

D          D0 

 

OVR (  ) 
M100  

EN 

M10 34. MLC 



Chapter 7 Advanced Function Instructions  

25 

M-PLC Instruction  User Manual  

FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

Y 

X 

2000,280 

4000,530 

 

6000,760 

8000,970 

2000 4000 6000 8000 

280 

530 

760 

970 

0,0 
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FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

Example 3  

 

 
Description: 

When M10=1, M11=0, R0 is the starting address of source data, R99 is the quantity of source data, 

R1000 is the starting address of Tx conversion parameter table, R2000 is the starting address of Ty 

conversion parameter table, R199 is the quantity of table; the source data R0~R5 will be calculated 

the linear conversion according to Tx and Ty table between three sections, then store the results 

into D0~D5. T In this example, when the value of the source data is -8000~8000, the corresponding 

value is -100~2000 according to the linear conversion shown in the figure below; when the value 

of the source data is ʿ 8000, the corresponding value is 2000; and the corresponding values are 

all -100. 

Ladder diagram ST 

 

MLC( EN:= M10,  

     XY:= M11,  

     Rs:= R0,  

     Sl:= R99,  

     Tx:= R1000,  

     Ty:= R2000,  

     Tl:= R199,  

     D:= D0,  

     OVR=> M100);  

X/Y 

M11  

Rs          R0 

s1          R99 

Tx         R1000 

Ty         R2000 

T1          R199 

D                     

D0 

OVR (  ) 
M100  

EN 

M10 34. MLC 
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FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Example 4  

  

0,950 

X 

Y 

8000,2000 

-8000,-100 

2000 

-100 

 

8000 -8000 
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Description: 

When M10=1, M11=0, R0 is the starting address of source data, R99 is the quantity of source data, 

R1000 is the starting address of Tx conversion parameter table, R2000 is the starting address of Ty 

conversion parameter table, R199 is the quantity of table; the source data R0~R5 will be calculated 

the linear conversion according to Tx and Ty table between three sections, then store the results 

into D0~D5.T In this example, when the value of the source data is 3276~16000, the corresponding 

value is 0~5000 according to the linear conversion shown in the figure below; when the value of 

the source data is ʿ 16000, the corresponding value is 5000; all are 0. 

Ladder diagram ST 

 

MLC( EN:= M10,  

     XY:= M11,  

     Rs:= R0,  

     Sl:= R99,  

     Tx:= R1000,  

     Ty:= R2000,  

     Tl:= R199,  

     D:= D0,  

     OVR=> M100);  

  

X/Y 

M11  

Rs                    

R0 

s1                   

R99 

Tx                

R1000 

Ty                

OVR (  ) 
M100  

EN 

M10 34. MLC 
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FUN34 P 

MLC 

Mult iple Linear Conversion 

(MLC) 

FUN34 P 

MLC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

X 

Y 

16000,5000 

3276,0 

16000 

5000 

0,0 
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7-2 ogical Operation Instructions (FUN35 36) 

7-2-1 EXCLUSIVE OR (XOR) 

FUN35 D P 

XOR 
EXCLUSIVE OR (XOR) 

FUN35 D P 

XOR 

Symbol  

Sa  :

D    :

ENOperation control

Ladder symbol 

35DP.XOR

Sb  :

D=0 Result as 0

 

Sa: Source data a for exclusive or operation 

Sb: Source data b for exclusive or operation 

D: Register storing XOR results 

Sa, Sb, D may combine with V, Z, P0~P9 to serve 

indirect address application 

 

Description  

 ̧ When operation control "EN" = 1 or changes from 0 to 1 (P instruction), will perform the 

logical XOR (exclusive or) operation of data Sa and Sb. The operation of this function is to 

compare the corresponding bits of Sa and Sb (B0~B15 or B0~B31), and if bits at the same 

position have different status, then set the corresponding bit within D as 1, otherwise as 0.  

 ̧ After the operation, if all the bits in D are all 0, then set the 0 flag "D = 0" to 1. 
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FUN35 D P 

XOR 
EXCLUSIVE OR (XR) 

FUN35 D P 

XOR 

Example  

 

 ̧ The instruction makes a logical XOR operation using the R0 and R1 registers, and stores the 

result in R2. 

 

Sa R0 1 0 1 1 1 0 1 1 0 1 1 0 1 1 0 1 
Sb R1 1 1 1 0 1 1 1 0 1 0 1 0 0 1 1 0 

ĖX0Ǟ 

D R2 0 1 0 1 0 1 0 1 1 1 0 0 1 0 1 1 
 

Ladder diagram ST 

 

     

X0

Sa :

Sb :

D  :

R      0

R      2

35P.XOR

D=0

R      1

EN

 
 

 

IF X0 THEN  

R2 := R0 XOR R1 ;  

END_IF 
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7-2-2 EXCLUSIVE NOR (XNR) 

FUN36 D P 

XNR 
EXCLUSIVE NOR (XNR) 

FUN36 D P 

XNR 

Symbol  

Sa  :

D    :

ENOperation control

Ladder symbol 

36DP.XNR

Sb  :

D=0 Result as 0

 

Sa: Data a for XNR operation 

Sb: Data b for XNR operation 

D: Register storing XNR results 

Sa, Sb, D may combine with V, Z, P0~P9 to serve 

indirect address application 

 

Description  

 ̧ When operation control "EN" = 1 or changes from 0 to 1 (P instruction), will perform the 

logical XNR (inclusive or) operation of data Sa and Sb. The operation of this function is to 

compare the corresponding bits of Sa and Sb (B0~B15 or B1~B31), and if the bit has the same 

value, then set the corresponding bit within D as 1. If not then set it to 0. 

 ̧ After the operation, if the bits in D are all 0, then set the 0 flag "D=0" to 1. 
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FUN36 D P 

XNR 
EXCLUSIVE NOR (XNR) 

FUN36 D P 

XNR 

Example  

 

 ̧ The instruction makes a logical XNR operation of the R0 and R1 registers, and the results are 

stored in the R2 register. 

 

{ŀ wл м л м м м л м м л м м л м м л м 
{ō wм м м м л м м м л м л м л л м м л 

Ė·л  

5 wн м л м л м л м л л л м м л м л л 
 

Ladder diagram ST 

 

     

X0

Sa :

Sb :

D  :

R      0

R      2

36P.XNR

D=0

R      1

EN

 
 

IF X0 THEN  

R2 := R0 XNOR R1 ;  

END_IF 
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7-3 Comparison Instructions (FUN37) 

7-3-1 ZONE COMPARE (ZNCMP) 

FUN37 D P 

ZNCMP 
ZONE COMPARE 

FUN37 D P 

ZNCMP 

Symbol  

S    :ENOperation control

Ladder symbol 

37DP.ZNCMP

S    :

Su  :

L 

INZ Inside zone

S>U

S<L

ERR

Higher than upper limit

Lower than lower limit

Limit value erroe

 

S: Register for zone comparison 

SU: The upper limit value  

SL: The lower limit value  

S, SU, SL may combine with V, Z, P0~P9 to serve 

indirect address application 

 

Description  

 ̧ When operation control "EN" = 1 or changes from 0 to 1 (P instruction), compares S with 

upper limit SU and lower limit SL. If S is between the upper limit and the lower limit (SLʾS

ʾSU), then set the inside zone flag "INZ" to 1. If the value of S is greater than the upper 

limit SU, then set the higher than upper limit flag "S>U" to 1. If the value of S is smaller 

then the lower limit SL, then set the lower than lower limit flag "S<L" as 1. 

 ̧ The upper limit SU should be greater than the lower limit SL. If SU<SL, then the limit value 

error flag "ERR" will set to 1, and this instruction will not carry out. 
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FUN37 D P 

ZNCMP 
ZONE COMPARE 

FUN37 D P 

ZNCMP 

Example  

 ̧ The instruction compares the value of R0 with the upper and lower limit zones formed by R1 

and R2. If the values of R0~R2 are as shown in the diagram at bottom left, then the result can 

then be obtained as shown in the diagram below.   

If want to get the status of out side the zone, you can use OUT NOT Y0.    

Ladder diagram ST 

 

 

 

  

 

S R0 200  

SU R1 300 ǉUpper limit valueǊ  

SL R2 100 ǉLower limit valueǊ   

 
Before-execution 

 

                                    Y0 
                           X0Ǟ     1  
                           F      

                       Results of execution 

 

INZ (  ) 

U/ S 

S          R0 

Su          R1 

S l          R2 

 

 

 

 

EN 

X0 37. ZNCMP 

S>U 

Y0 

ERR 

S<L 
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7-4  Data Movement Instructions FUN40 50  

7-4-1 BIT READ (BITRD) 

FUN40 D P 

BITRD 
BIT READ  

FUN40 D P 

BITRD 

Symbol  

S  :ENOperation control

Ladder symbol 

40DP.BITRD

N  :

OBT Output bit

ERR N value error

 

S: Source data to be read 

N: The bit number of the S data to be read out 
S, N may combine with V, Z, P0~P9 to serve 

indirect address application 

 

Description  

 ̧ When read control "EN" = 1 or changes from 0 to 1 (P instruction), take the Nth bit of the S 

data out, and put it to the output bit "OTB". 

 ̧ When the operand is 16-bit, the effective range for N is 0~15. For 32-bit operand (D 

instruction) it is 0~31. N beyond this range will set the N value error flag "ERR" to 1, and do 

not carry out this instruction. 
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FUN40 D P 

BITRD 
BIT READ 

FUN40 D P 

BITRD 

Example  

The instruction reads the 7th bit (X7) status from WX0 (X0~X15) and output to Y0. The results are as 

follows: 

                X15          X15              X7 X0 

S WX0 1 1 0 0 1 1 1 0 1 0 0 1 1 0 0 1 
 

N 7˅˅˅˅˅˅˅˅˅˅˅˅˅   ĖX0  

Y0 1 
 

Ladder diagram ST 

 

  

  

S         WX0 

N           7 

 

 

OTB EN 

X0 40 . BITRD 

ERR 

(  ) 
Y0 
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7-4-2 BIT WRITE (BITWR) 

FUN41 D P 

BITWR 
BIT WRITE 

FUN41 D P 

BITWR 

Symbol  

D  :ENWrite control 

Ladder symbol 

41DP.BITWR

N  :

ERR N value error

Write bit INB

 

D: Register for bit write 

N: The bit number of the D register to be 
written. 

D, N may combine with V, Z, P0~P9 to serve 

indirect address application 

 

Description  

 ̧ When write control "EN" = 1 or changes from 0 to 1 (P instruction), will write the write bit 

(INB) into the Nth bit of register D. 
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FUN41 D P 

BITWR 
BIT WRITE 

FUN41 D P 

BITWR 

 ̧ When the operand is 16-bit, the effective range of N is 0~15. For 32-bit (D instruction) 

operand it is 0~31. N beyond this range, will set the N value error flag "ERR" to 1, and do not 

carry out this instruction. 

 ̧ The instruction writes the status of the write bit INB into B3 of R0. Assuming X1 = 1, the 

result will be as follows: 

 

                                   x1 

 

                                                

                      N=3                       

Ėx0=                                                                               

                                                  Ҩ 

R0            1    

                                        B15                                 B3       B0 

                              Bits other than B3 remain unchanged 

Ladder diagram ST 

 

  

  

1 

S           R0 

N           3 

 

 

ERR EN 

X0 41 . BITWR 

INB 

X1 
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7-4-3 BIT MOVE (BITMV) 

FUN42 D P 

BITMV 
BIT MOVE 

FUN42 D P 

BITMV 

Symbol  

S    :

D    :

ENMove control

Ladder symbol 

42DP.BITMV

Ns  :

ERR N value error

Nd  :

 

S: Source data to be moved 

Ns: Assign Ns bit within S as source bit 

D: Destination register to be moved 

Nd: Assign Nd bit within D as target bit  

S, Ns, D, Nd may combine with V, Z, P0~P9 to 

serve indirect address application 

 

Description  

 ̧ When move control "EN" = 1 or changes from 0 to 1 (P instruction), will move the bit status 

specified by Ns within S into the bit specified by Nd within D. 

 ̧ When the operand is 16-bit, the effective range of N is 0~15. For 32-bit (D instruction) 

operand the effective range is 0~31. N beyond this range will set the N value error flag "ERR" 

to 1, and do not carry out this instruction. 
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FUN42 D P 

BITMV 
BIT MOVE 

FUN42 D P 

BITMV 

Example  

 

 ̧ The instruction at left moves the status of B11 (X11) within S into the B7 position within D. 

Except bit B7, other bits within D does not change. 

 

·мр ·мм ·л 

{ ²·л     м            

 

 bǎ мм˅˅˅˅˅˅˅  

 Ė·л  

 bŘ т ˅˅˅˅˅˅˅˅˅˅˅  

5 wл         м        
 .мр .т .л 
 

Ladder diagram ST 

 

 

 

 

  

S         WX0 

Ns         11 

D          R0 

Nd          7 

 

 

ERR EN 

X0 42P.BITMV 



Chapter 7 Advanced Function Instructions  

42 

M-PLC Instruction  User Manual  

7-4-4 NIBBLE MOVE (NBMV) 

FUN43 D P 

NBMV 
NIBBLE MOVE 

FUN43 D P 

NBMV 

Symbol  

S    :

D    :

ENMove control

Ladder symbol 

43DP.NBMV

Ns  :

ERR N value error

Nd  :

 

S: Source data to be moved 

Ns: Assign Ns nibble within S as source nibble 

D: Destination register to be moved 

Nd: Assign Nd nibble within D as target nibble 

S, Ns, D, Nd may combine with V, Z, P0~P9 to 

serve indirect address application 

 

Description  

 ̧ When move control "EN" = 1 or has a transition from 0 to 1 (P ƛƴǎǘǊǳŎǘƛƻƴύΣ ǿƛƭƭ ƳƻǾŜ ǘƘŜ bǎΩǘƘ 

nibble from within S to the nibble specified by Nd within D. (A nibble is comprised by 4 bits. 

Starting from the lowest bit of the register, B0, each successive 4 bits form a nibble, so B0~B3 

form nibble 0, B4~B7 form nibble 1, etc...) 

 ̧ When the operand is 16-bit, the effective range of Ns or Nd is 0~3. For 32-bit (D instruction) 

operand the range is 0~7. Beyond this range, will set the N value error flag "ERR" to 1 , and do 

not carry out this instruction. 

 

  



Chapter 7 Advanced Function Instructions  

43 

M-PLC Instruction  User Manual  

FUN43 D P 

NBMV 
NIBBLE MOVE 

FUN43 D P 

NBMV 

Example  

 

 ̧ The instruction moves the third nibble NB2 (B8~B11) within S to the first nibble NB1 (B4~B7) 

within D. Other nibbles within D remain unchanged. 

                                    

 B15               B0 

S R0     1 1 0 1         

 NB3 NB2 NB1 NB0 

 NsǞ2 ááááááá 

 ĖX0Ǟ 

 NdǞ1 ááááááááá 

 NB3 NB2 NB1 NB0 

D R1         1 1 0 1     
 B15 B0 
 

Ladder diagram ST 

X0

S  :

Ns : 2

R      0

43P.NBMV

ERR

D  :

Nd : 1

R      1

EN
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7-4-5 BYTE MOVE (BYMV) 

FUN44 D P 

BYMV 
BYTE MOVE 

FUN44 D P 

BYMV 

Symbol  

S    :

D    :

ENMove control

Ladder symbol 

44DP.BYMV

Ns  :

ERR N value error

Nd  :

 

S: Source data to be moved 

Ns: Assign Ns byte within S as source byte 

D: Destination register to be moved 

Nd: Assign Nd byte within D as target byte 

S, Ns, D, Nd may combine with V, Z, P0~P9 to 

serve indirect address application 

 

Description  

 ̧ When move control "EN" = 1 or has a transition from 0 to 1 ( P instruction), move Nsth byte 

within S to Ndth byte position within D. (A byte is comprised of 8 bits. Starting from the 

lowest bit of the register, B0, each successive eight bits form a byte, so B0~B7 form byte 0, 

B8~B15 form byte 1, etc...) 

 ̧ When the operand is 16 bit, the effective range of Ns or Nd is 0~1. For 32 bit ( D instruction) 

operand, the range is 0~3. Beyond this range, will set the N value error flag "ERR" to 1, and 

do not carry out this instruction. 
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FUN44 D P 

BYMV 
BYTE MOVE 

FUN44 D P 

BYMV 

Example  

 

̕ The instruction moves the third byte (B16~B23) within S (32 bit register composed of 

R1R0), to the first byte within D (32 bit register composed of R3R2). Other bytes within D 

remain unchanged. 

      B15   B0 
S R1 R0         1 0 1 1 1 0 1 1                 

 Byte3 Byte2 Byte1 Byte0 

     Ns 2˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅  
 ĖX0  

    Nd 1˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅˅  

 Byte3 Byte2 Byte1 Byte0 

D R3 R2                 1 0 1 1 1 0 1 1         
 B31 B0 

 

Ladder diagram ST 

 

 

 

 

  

S           R0 

Ns           2 

D           R2 

Nd          1 

 

 

 

ERR EN 

X0 44DP.BYMV 






























































































































































































































































































































































































































































































































































































































































































































































































































