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Preface  
 

 

 

Mikrodev telemetry and automation systems are equipped with high electromagnetic compatibility, 

powerful PLC features and multiple communication channels and protocols.  

Thanks to Telediagram  (Mikrodev RTU Programming Editor), open and expandable automation and 

telemetry applications can be developed easily and quickly.  

Mikrodev DM50, DM100, DM500 and RTU300 series DCS products have different types of I/O cards 

and communication port options, and I/O numbers can be expanded by adding expansion modules 

to all products.  

 

ELECTRICAL POWER AUTOMATION  

Mikrodev Distributed Control Systems devices, Smart Electrical Devices (protection relays, 

reclosers, energy and quality analyzers etc.) in the electrical sector can be read and controlled with 

the industry standard protocols IEC 60870, DNP3, Modbus TCP, M QTT and ICCP TASE.2 . Thay can 

also communicate with SCADA or control center software via IEC 60870, DNP3 and MODBUS TCP 

protocols. Mikrodev RTU products are preferred in electrical energy applications with their easy, 

flexible and fast programming capabili ties and I/O expansion possibilities.  
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WATER AND WASTE SECTOR  

Mikrodev RTU products are used in the remote monitoring and control of pumping stations, 

storages, wells, pipelines, meters and flow meters, valves, dosing and water quality measuring 

stations. According to the Master/Slave operating principle, you can cre ate simultaneous and 

multiple communication channels between stations such as wells, warehouses, lift -pump centers. 

At this point, the entire water network is managed in a distributed manner. Even when the central 

SCADA service is out of service, stations on the field continue to work by communicating with each 

other. Once SCADA is active again, past events and data can be transmitted to the system without 

loss of data with time - tagged messages of IEC104 and DNP3.  

 

In the programming of DCS series devices, Function Block Diagram -  FBD language which is defined 

in IEC 61131 -3 standard is used. Thanks to the programming with the FBD language , the project 

can be developed easily and quickly with the drag and drop logic.  

In this document, the function block library elements used in programming Mikrodev DM50 series 

industrial RTU router, DM500 series rack RTU, DM100 and RTU 300  series RTUs with FBD are 

explained.  

 

Please follow our website www.mikrodev.com  for the up to date version of the document.  

  

http://www.mikrodev.com/
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About Mikrodev  

 

Since 2006, MIKRODEV has been developing and manufacturing industrial control and 

communication products. MIKRODEV serves the system integrators in the public and private 

sector, OEM and end users.  

 

Our products are manufactured complying with the quality standards required by the 

industrial automation industry and the quality of our products are proved on the field for many 

years  

 

MIKRODEV is one of the few companies in the world that has its own designed IEC 61131 -3 

compliant library for its programmable logic control devices. In addition, the open, flexible, 

programmable SCADA solution developed by MIKRODEV is also available to cu stomers.  

 

MIKRODEV products' performance and wide range of applications make them possible for 

customers to achieve faster, simplified and cost -effective results.  
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WARNING!  

 

V Use the programming editor only for Mikrodev Certifed devices  

V When you change your physical hardware configuration, update your development to 

the appropriate version.  

V The developed program should be tested separately before taking to field service and 

should be shipped to the field after the tests are successfully completed.  

V Take all accident prevention measures and safety measures identified by local law  

 

Failure to comply with these rules may result in death, serious injury or property damage 
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1  LOGIC GATE BLOCKS  

1.1  EDGE GATE  

1.1.1  Connections  

I:  Signal input 

  

#EDG0:  Output of the block 

R/F:  Rising or falling edge selection 

O/F:  One/Full cycle selection 

Res:  Reset pin 

 

1.1.2  Connection Explanations  

I: Signal input 

It is the input that detects edge state. 

R/F: Rising or/and falling edge selection 

It is used for choosing rising or falling edge detection from outside of the block. 

If 0, falling edges are detected, 

If 1, rising edges are detected, 

If 2, both falling and rising edges are detected. 

O/F: One/full cycle selection 

If it is 0, full cycle is selected. After an edge is detected, until the reset signal is detected output 

signal becomes and stays high(1). 

If it is 1, one cycle is selected. After an edge is detected, output becomes high(1) for one clock 

cycle and then becomes low(0). 

Res: Reset pin 
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It is used to reset the signal when full cycle is selected. Detects the high(1) signal. 

#EDG0: Output of the block 

It is a binary output  

1.1.3  Block  Settings  

    

 

Signal Edge:  R/F: It has the same purpose with 
rising or/and falling edge selection pin. Rising, 
Falling or Rising/Falling options are available. 

Cycle Type:  O/F: It has the same purpose with 
one/full cycle selection pin.  

One cycle or full cycle options are available. 

 

1.1.4  Block Explanation  

Edge Gate block is used for edge triggering purposes. It detects the rising or the falling edge of 

a signal and stays high for one clock cycle or full clock cycle. ñR/Fò input and ñO/Fò input 

specifies the edge to be detected and cycle type of the output signal. ñR/Fò input and ñO/Fò input 

can be adjusted in Block settings or can be adjusted by connecting a high or low signal to the 

block inputs.  
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1.1.4.1  Truth Table  

Previous I Current I R/F O/F Res Previous 
#EDG0 

Current 
#EDG0 

0 1 0 X 0 0 1 

1 1 0 0 0 1 1 

1 1 0 1 0 1 0 

1 0 0 X 0 0 0 

1 0 1 X 0 0 1 

0 1 2 X 0 0 1 

1 0 2 X 0 0 1 

X X X X 1 X 0 

 

1.1.4.2  Signal Flow Diagram  

 

, 
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1.2  NOT GATE  

1.2.1  Connections     

I1:  Signal input 

 

#NOT0:  Output of the block 

1.2.2  Connection Explanations  

I1:  Signal input  

It is the input of the NOT gate.  

#NOT0:  Output of the block 

It is the output of the NOT gate. 

1.2.3  Block  Settings  

There are no block settings. 

1.2.4  Block Explanation  

Not Gate block is used for inverting the input signals. If the input signal is high(1) the output will 

be low(0) and if the input signal is ñ0ò the output will be ñ1ò. 

1.2.4.1  Truth Table  

I1 #NOT0 

1 0 

0 1 
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1.2.4.2  Signal Flow Diagram  
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1.2.5  Sample Application  

In the example, HIGH and LOW signals are inverted using NOT Gate. 

 

                 

1.3  OR GATE  

1.3.1  Connections  

I1:  Signal input  

#OR0:  Output of 
the block 

I2:  Signal input 

I3:  Signal input 

I4:  Signal input 

 

1.3.2  Connection Explanations  

I1:  Signal input 

It is the input of the OR gate. 

I2:  Signal input 

It is the input of the OR gate. 
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I3:  Signal input 

It is the input of the OR gate. 

I4:  Signal input 

It is the input of the OR gate. 

#OR0:  Output of the block 

It is the output of the OR gate. 

1.3.3  Block  Settings  

There are no block settings.  

1.3.4  Block Explanation  

Performs the logic OR operation to the input signals. Truth tables for this gate can be seen in 

tables below 

1.3.4.1  Truth Table for Two Inputs  

Input 1 Input 2 Output 1 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

1.3.4.2  Truth Table for Three Inputs  

Input 1 Input 2 Input 3 Output 1 

0 0 0 0 

0 0 1 1 

0 1 0 1 

0 1 1 1 

1 0 0 1 

1 0 1 1 

1 1 0 1 

1 1 1 1 
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1.3.4.3  Truth Table for Four Inputs  

Input 1 Input 2 Input 3 Input 4 Output 1 

0 0 0 0 1 

0 0 0 1 0 

0 0 1 0 0 

0 0 1 1 0 

0 1 0 0 0 

0 1 0 1 0 

0 1 1 0 0 

0 1 1 1 0 

1 0 0 0 0 

1 0 0 1 0 

1 0 1 0 0 

1 0 1 1 0 

1 1 0 0 0 

1 1 0 1 0 

1 1 1 0 0 

1 1 1 1 0 

 

1.4  NOR GATE  

1.4.1  Connections  

 
I1:  Signal input 

 

#NOR0: Output of 
the block 

 
I2:  Signal input 

 
I3:  Signal input 

 
I4:  Signal input 

 

1.4.2  Connection Explanations  

I1:  Signal input 

It is the input of the NOR gate. 

I2:  Signal input 
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It is the input of the NOR gate. 

I3:  Signal input 

It is the input of the NOR gate. 

I4:  Signal input 

It is the input of the NOR gate. 

#NOR0:  Output of the Block 

It is the output of the NOR gate. 

1.4.3  Block  Settings  

There are no block settings. 

1.4.4  Block Explanation  

NOR Gate is a combination of an OR Gate and a NOT Gate. It gives output as if a NOT gate is 

connected to the output of an OR gate. To use this block, at least two inputs must be connected. 

When all the inputs are low(0), output will be high(1). Truth tables for this gate can be seen in 

diagram below. 

1.4.4.1  Truth Table for Two Inputs  

Input 1 Input 2 Output 1 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

 

1.4.4.2  Truth Table for Three Inputs  

Input 1 Input 2 Input 3 Output 1 

0 0 0 1 

0 0 1 0 

0 1 0 0 

0 1 1 0 

1 0 0 0 

1 0 1 0 

1 1 0 0 

1 1 1 0 
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1.4.4.3  Truth Table for Four Inputs  

Input 1 Input 2 Input 3 Input 4 Output 1 

0 0 0 0 1 

0 0 0 1 0 

0 0 1 0 0 

0 0 1 1 0 

0 1 0 0 0 

0 1 0 1 0 

0 1 1 0 0 

0 1 1 1 0 

1 0 0 0 0 

1 0 0 1 0 

1 0 1 0 0 

1 0 1 1 0 

1 1 0 0 0 

1 1 0 1 0 

1 1 1 0 0 

1 1 1 1 0 

 

1.4.5  Sample Application  

1.4.5.1  High Output  
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1.4.5.2  Low Output  

                       

1.5  NAND GATE  

1.5.1  Connections  

I1:  Signal input 

 

#NAND0:  Output of 
the block 

I2:  Signal input 

I3:  Signal input 

I4:  Signal input 

 

1.5.2  Connection Explanations  

I1:  Signal input 

It is the input of the NAND gate. 

I2:  Signal input 

It is the input of the NAND gate. 
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I3:  Signal input 

It is the input of the NAND gate. 

I4:  Signal input 

It is the input of the NAND gate. 

#NAND0: Output of the block 

It is the output of the NAND gate. 

1.5.3  Block  Settings  

There are no block settings. 

1.5.4  Block Explanation  

Performs the logic NAND operation to the input signals. It is a combination of an AND Gate and 

a NOT Gate. It gives output as if a NOT gate is connected to the output of an AND gate. Output 

becomes low(0) only when all the inputs are high(1) otherwise the output is always high(1). To 

use this block, at least two inputs must be connected. When two inputs are connected, other 

inputs can be left unconnected. Truth tables for this gate can be seen in diagram below. 

1.5.4.1  Truth Table for Two Inputs  

Input 1 Input 2 Output 1 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

 

1.5.4.2  Truth Table for Three Inputs  

Input 1 Input 2 Input 3 Output 1 

0 0 0 1 

0 0 1 1 

0 1 0 1 

0 1 1 1 

1 0 0 1 

1 0 1 1 

1 1 0 1 

1 1 1 0 
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1.5.4.3  Truth Table for Four Inputs  

Input 1 Input 2 Input 3 Input 4 Output 1 

0 0 0 0 1 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 1 

0 1 0 1 1 

0 1 1 0 1 

0 1 1 1 1 

1 0 0 0 1 

1 0 0 1 1 

1 0 1 0 1 

1 0 1 1 1 

1 1 0 0 1 

1 1 0 1 1 

1 1 1 0 1 

1 1 1 1 0 

 

1.5.5  Sample Application  

1.5.5.1  HIGH Output  
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1.5.5.2  LOW Output  

 

1.6  AND GATE  

1.6.1  Connections  

I1:  Signal input 

 

#AND0:  Output of the block 

I2:  Signal input 

I3:  Signal input 

I4:  Signal input 

 

1.6.2  Connection Explanations  

I1:  Signal input 

It is the input of the AND gate. 

I2:  Signal input 

It is the input of the AND gate. 

I3:  Signal input 

It is the input of the AND gate. 
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I4:  Signal input 

It is the input of the AND gate. 

#AND0: Output of the block 

It is the output of the AND gate. 

1.6.3  Block  Settings  

There are no block settings. 

1.6.4  Block Explanation  

Performs the logic AND operation to the input signals. To use this block, at least two inputs 

must be connected. Truth tables for this gate can be seen in diagrams below. 

1.6.4.1  Truth Table for Two Inputs  

Input 1 Input 2 Output 1 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

 

1.6.4.2  Truth Table for Three Inputs  

Input 1 Input 2 Input 3 Output 1 

0 0 0 0 

0 0 1 0 

0 1 0 0 

0 1 1 0 

1 0 0 0 

1 0 1 0 

1 1 0 0 

1 1 1 1 

 

1.6.4.3  Truth Table for Four Inputs  

Input 1 Input 2 Input 3 Input 4 Output 1 

0 0 0 0 0 

0 0 0 1 0 

0 0 1 0 0 
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0 0 1 1 0 

0 1 0 0 0 

0 1 0 1 0 

0 1 1 0 0 

0 1 1 1 0 

1 0 0 0 0 

1 0 0 1 0 

1 0 1 0 0 

1 0 1 1 0 

1 1 0 0 0 

1 1 0 1 0 

1 1 1 0 0 

1 1 1 1 1 

 

1.6.5  Sample Application  

1.6.5.1  HIGH Output  
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1.6.5.2  LOW Output  

 

1.7  XOR GATE  

1.7.1  Connections  

I1:  Signal input 

 

#XOR0:  Output of 
the block 

I2:  Signal input 

I3:  Signal input 

I4:  Signal input 

 

1.7.2  Connection Explanations  

I1:  Signal input 

It is the input of the XOR gate. 

I2:  Signal input 

It is the input of the XOR gate. 

I3:  Signal input 
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It is the input of the XOR gate. 

I4:  Signal input 

It is the input of the XOR gate. 

#XOR0:  Output of the block 

It is the output of the XOR gate. 

1.7.3  Block  Settings   

There are no block settings. 

1.7.4  Block Explanation  

Performs the logic XOR operation to the input signals. Output becomes high(1) when odd 

numbers of high(1) signals present in the input signals. For example, if three inputs are 

connected and only one of the inputs are high(1), then the output becomes high(1). To use this 

block, at least two inputs must be connected. When two inputs are connected, other inputs can 

be left unconnected. Truth tables for this gate can be seen in diagram below. 

1.7.4.1  Truth Table for Two Inputs  

Input 1 Input 2 Output 1 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

  

1.7.4.2  Truth Table for Three Inputs  

Input 1 Input 2 Input 3 Output 1 

0 0 0 0 

0 0 1 1 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 0 

1 1 0 0 

1 1 1 1 
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1.7.4.3  Truth Table for Four Inputs  

Input 1 Input 2 Input 3 Input 4 Output 1 

0 0 0 0 0 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 0 

0 1 0 0 1 

0 1 0 1 0 

0 1 1 0 0 

0 1 1 1 1 

1 0 0 0 1 

1 0 0 1 0 

1 0 1 0 0 

1 0 1 1 1 

1 1 0 0 0 

1 1 0 1 1 

1 1 1 0 1 

1 1 1 1 0 

 

1.7.5  Sample Application  

1.7.5.1  HIGH Output  
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1.8  HIGH GATE  

1.8.1  Connections  

 

 

 

 

 

#HI0:  Output of the block 

 

1.8.2  Connection Explanations  

#HI0:  Output of the block 

It is output of the High gate. 

1.8.3  Block  Settings   

There are no block settings. 

1.8.4  Bl ock Explanation  

The block output is always high(1). 

1.8.5  Sample Application  

1.8.5.1  HIGH Output  

 

The output of the High Gate block is connected to the input of the Relay Output block. If 

Mikrodev PLC system is ON, the output value of the Relay Output block will be high(1), 

otherwise, the output of the Relay Output block will be low(0).   
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1.9  LOW GATE  

1.9.1  Connections  

 

 

 

 

 

 

#LOW0:  Output of the block 

 

1.9.2  Connection Explanations  

#LOW0:  Output of the block 

It is output of the High gate. 

1.9.3  Block  Settings   

There are no block settings. 

1.9.4  Blo ck Explanation  

The block output is always low(0). 

1.9.5  Sample Application  

1.9.5.1  LOW Output  

 

The output of the Gate Low block is connected to the input of the Not Gate block. The output of 

the Not Gate block is also connected to the input of the Digital Output block. If Mikrodev PLC 

system is on, the Digital Output block output will be high (1), otherwise the Digital Output block 

output will be low (0).  
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1.10  IMPULSE RELAY  

1.10.1  Connections  

Trg:  Trigger input 

 

  

#IRLY0:  Output of the block 
Set:  Block set input 

Res:  Block reset input  

 

1.10.2  Connection Explanations  

Trg:  Trigger input 

Retrieves not the current state of the block output when a rising edge trigger is sent to the ñTrgò 

input. 

Set:  Block set input 

It is the block input that always makes the block output high (1) in rising edge triggering 

Res:  Block reset input 

It is the block input that always makes the block output low (0) in rising edge triggering. 

#IRLY0:  Output of the block 

It is the block output that produces a low (0) or high (1) output depending on the status of the 

block inputs. 

1.10.3  Block  Settings  

There are no block settings 

1.10.4  Blo ck Explanation  

Impulse Relay block is used for operations such as on-off, set and reset. It is a gate that gives 

logic output. 

Block output changes position in rising edge trigger coming to ñTrgò block input. When the block 

output is low (0), when a rising edge trigger (logic 1) signal is applied to the ñTrgò input of the 
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block, the block output ñ#IRLY0ò goes high (1). While the block output is high (1), the block 

output ñ#IRLY0ò goes low (0) when a rising edge trigger (1) signal is applied to the ñTrgò block 

input. 

When the ñSetò block input is high (1), the block output ñ#IRLY0ò always goes high (1) if the ñSifò 

input of the block is not high (1). When the ñSetò block input is in the high (1) position, the block 

output ñ#IRLY0ò is high (1) regardless of the position of the ñTrgò block input. 

Block output ñ#IRLY0ò always goes to low (0) state in case of rising edge trigger coming to the 

ñResò input of the block. When the ñResò block input is high (1), the block output ñ#IRLY0ò is 

always low (0) even if the other inputs are high (1). 

1.10.4.1  Truth Table  

The operations in the truth table are done in order from top to bottom in the table. 

Trg Set {ƤŦ #IRLY0 

0 0 0 0 

0 0 1 0 

0 1 0 1 

1 0 0 0 

0 0 0 0 

1 0 0 1 

0 0 1 0 

0 1 0 1 

1 1 0 1 

1 1 1 0 
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1.10.4.2  Signal Flow Diagram:  

Block Output with Trg Input (#IRLY0)  

 

Block Output with Set and Res Input (#IRLY0)  
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1.10.5  Sample Application  

1.10.5.1  Trg Input  

                                

The ñ#IRLY0ò position of the block output is observed in the example, depending on the rising 

edge trigger coming to the ñTrgò block input. Initially, the ñTrgò block input and the block output 

ñ#IRLY0ò are low (0), while the ñTrgò input of the block is high (1), the block output ñ#IRLY0ò is 

also high (1). When the ñTrgò block input goes low (0), the block output ñ#IRLYò stays high (1). 

When the ñTrgò block input goes to high (1) again, the block output ñQ1ò goes to the low (0) 

position. When the ñTrgò block input goes low (0) again and then goes high (1) again, the block 

output ñ#IRLY0ò will go high (1) again. 
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1.10.5.2  Set Input  

 

In the example, with the rising edge trigger coming to the ñSetò input of the block, the block 

output ñ#IRLY0ò has moved to the high (1) position. Although the ñSetò block input went low (0), 

the block output ñ#IRLY0ò kept its high (1) position. When a high (1) signal is applied to the 

ñResò block input, the block output ñO1ò is set to low (0). 
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1.11  SHIFT BLOCK  

1.11.2  Connections  

In:  Value input to shift  

#Shft0:  Output of the block 

Loa:  Value loading input 

Dir:  Direction input 

Clk:  Start shifting input 

 

1.11.3  Connection Explanations  

In:  Value input to shift 

The ñInò block input is the value input to be shifted. 

Loa:  Value loading input  

In order for the value of the "In" input of the block to be shifted to be loaded into the block, a 

rising edge trigger must be given to this input. 

Dir:  Direction input 

Bloĵun ñDirò giriĸi, ñInò blok giriĸindeki deĵerin kaydērēlacaĵē yºn¿ belirlemek i­in kullanēlēr.  

Clk:  Start shifting input 

The ñClkò block input starts the shift of the value in the ñInò block input, which is enclosed in 

each rising edge trigger.. 

#Shft0:  Output of thr block 

The output of the block ñ#Shft0ò is the output of the block to which the shifted value is 

transferred. 
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1.11.4  Block  Settings  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 
 
Write On Input:  If selected, the shifted value 
overwrites the value in the "In" input of the block. 
 

 

 
 
 
Direction: 
Right: If when selected, shifting is done to the right. 
(divide by two.) 
 
Left:  If when selected, shifting is done to the left. 
(divide by two) 

 

 

1.11.5  Block Explanation  

The Shift block is used when a value is shifted to the right or left. Shift means shifting one bit 

right or left, i.e., multiplying by 2 or dividing by 2. 

In input: It is the input of the value to be shifted. Since the block output is a 16-bit word, the 

value to be shifted should be defined accordingly. 

Loa input: It is used to include the value of the "In" input of the load, that is, the block to be 

shifted, into the block. 

Clk input: Performs scrolling on each rising edge trigger. 

The shifted value is transferred to the "#Shft0" output. 
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The working logic of the shift block, the register data at the input of the "In" block, when a high 

level signal is applied to the "Loa" input of the block, the data to be shifted is taken into the 

block. When the rising edge trigger is applied to the "Clk" block input, the "Dir" block input value 

is shifted according to the direction status. If a high level signal comes to the ñLoaò input of the 

block while the scrolling process is in progress, the value at the ñInò block input of the shift is 

reloaded into the block. Scrolling only once as long as information comes to the "Loa" block 

input. 

1.11.6  Sample Application  

1.11.6.1  Shift Right  

 

(5)  
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In the example, the right shift is done. The value in the "In" block input is included in the Shift 

block and divided by 2. After the value to be shifted is written to the ñInò input of the block, the 

ñLoaò block input is made high (1) and the value at the ñInò block input is included in the Shift 

block. Since the value in the "In" block input is included in the shift block, the "Loa" block input is 

set to low (0) in picture (3). Then, in each rising edge trigger that comes to the "Clk" block input, 

the value in the block is shifted to the right by 1 bit (divided by 2) and the shifting process will 

continue until the value in the block is reset. Low (0) is selected because the "Dir" block input 

will be shifted to the right. 

1.11.6.2  Shift Left  

 

In the left shift example, firstly, the "Dir" block input is set to high (1) so that the left shift can be 

performed. Then, the value to start the shifting operation is written to the Word Register block 

connected to the ñInò block input. In Picture (2), the "Loa" and "Clk" block inputs are made high 

(1) and the value in the "In" block input is written to the block output. In picture (3), the "Loa" 
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block input is reset and in picture (4), the value in the block is shifted to the left in each rising 

edge trigger that comes to the "Clk" block input. (Multiplied by 2.) 

1.12  BĶT MERGE  BLO CK 

1.12.7  Connections  

Bin:  0. Bit input  

#BMB0:  Output of the block 

TƪƛΥ  мΦ .ƛǘ input 

TƪƛΥ  нΦ .ƛǘ input 

TƪƛΥ  оΦ .ƛǘ input 

TƪƛΥ  пΦ .ƛǘ input 

TƪƛΥ  рΦ .ƛǘ input 

TƪƛΥ  сΦ .ƛǘ input 

TƪƛΥ  тΦ .ƛǘ input 

 

1.12.8  Connection Explanations  

Ķki:  0. Bit input 

0. Bit identification input 

Ķki:  1. Bit input  

1. Bit identification input 

Ķki:  2. Bit input  

2. Bit identification input 

Ķki:  3. Bit input  

3. Bit identification input 

Ķki:  4. Bit input  

4. Bit t identification input 

Ķki:  5. Bit input  
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5. Bit identification input 

Ķki:  6. Bit input  

6. Bit identification input 

Ķki:  7. Bit input  

7. Bit identification block 

#BMB0:  Output of the block 

Output where bits are combined and written in decimal 

1.12.9  Block  Settings  

There are no block settings. 

1.12.10  Blo ck Explanation  

It is used to combine a maximum of 8 bits in binary and transfer them to the block output as 1 

byte. If all the bits connected to the block input are high (1), the block output takes the maximum 

value (255). Of the block inputs, the 0th bit input is for the least significant bit (LSB), and the 7th 

Bit input is for the most significant bit (MSB). 



  

44  Distributed Control Systems / Programming Manual 

1.12.11  Sample Application  

1.12.11.1  8 Bit Merge  

 

In the example, if the 0, 3 and 7 bits of the bit Bit Merge block are high (1) and the other bits are 

low (0), the decimal values of the bits are seen at the output of the block. 

In the 1st picture; the 0th bit input is in the high (1) position; The decimal equivalent of the 0th bit 

is written to the 2 =1 block output.. 

In the 1st picture; The 3rd bit input is in the high (1) position; The decimal equivalent of the 3rd 

bit is written to the 2į=8 block output. 

In the 2nd picture; The 7th bit input is in the high (1) position; The decimal equivalent of the 7th 

bit is written to the 2 =128 block output.  
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In the 3rd picture; Since the 0th, 3rd, and 7th bit inputs are in the high (1) position; The decimal 

equivalent of the 0th, 3rd, and 7th bits is written to the block output as (1+8+128) =137.  

1.12.11.2  16 Bit Merge  

16 bits can be combined using 2 Bit Merge blocks. For this, the output of one of the Bit Merge 

block must be connected to the ñInAò input of the Word Math block ñQ1ò and the output of the 

other Bit Combining block ñQ1ò to the ñInBò input of the Word Math block. The Word Process 

block settings (double click on the block) and select the math type Merge A-B. 

In this case, the decimal number value at the output of the Bit Merge block connected to the 

ñInAò input of the Word Math block is transferred directly to the output of the Word Math block. 

The decimal number value at the output of the Bit Merge block connected to the ñInBò input of 

the Word Math block is transferred to the output of the Word Math block by shifting 8 bits (by 

multiplying the decimal value of each bit by 256). 
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In the example, bit 0 of the Bit Merge block connected to the ñInAò input of the Word Math block 

is high (1) and the decimal number value is 2 =1. 

Bit 0 of the Bit Merge block connected to the ñInBò input of the Word Math block is high (1) and 

2 *256=256 since this value will be transferred to the Word Math block output by multiplying by 

256.  

The 7th bit of the Bit Merge block connected to the ñInBò input of the Word Math block is high (1) 

and it is 2 *256=32768 since this value will be transferred to the Word Math block output by 

multiplying by 256. 

The decimal value of the 3 high (1) bits; Read in Word Math block output as 

1+256+32768=33025. 

1.13  CUSTOM GATE  

1.13.1  Connections  

I1:  Signal input 

 

#CG0:  Output of 
the block 

I2:  Signal input 

I3:  Signal input 

I4:  Signal input 
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1.13.2  Connection Explanations  

I1:  Signal input 

It is the 1st input of the Custom Gate block. 

I2:  Signal input 

It is the 2nd input of the Custom Gate block. 

I3:  Signal input 

It is the 3rd input of the Custom Gate block. 

I4:  Signal input 

It is the 4th input of the Custom Gate block. 

#CG0:  Output of the block 

It is the output of the Custom Gate block. It produces a binary (1-0) value. 

1.13.3  Block  Settings  

 

 

 

 

 

 

 

 

 

 

 

Custom Gate:  It is a special output definition 
table for 4 block inputs. 
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1.13.4  Blo ck Explanation  

It allows the user to design a desired type of logic gate with the selections made from the block 

settings. According to the position of the inputs from the block settings, the user can choose 

which value to be displayed in the output. 

1.13.5  Sample Application  

 

In the example, in the selections made from the block properties, if the ñI1ò and ñI3ò block inputs 

are high (1) at the same time, the block output will be high (1), in all other cases the block output 

will be low. In the design, whether the ñI2ò and ñI4ò block inputs are high (1) or low (0) has no 

effect on the state of the output signal. 
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2  INPUT - OUTPUT BLOCKS  

2.1  DIGITAL INPUT BLOCK  

2.1.1  Connections  

 

 

 

 

 

 

#DI0: Output of the block 

 

2.1.2  Connection Explanations  

#DI0:  Output of the block 

Output of the block which represents the digital input 

2.1.3  Block Settings  

 

Reserved Digital Input No:  Digital input index no can 
be assigned in Block Settings. 
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2.1.4  Block Explanation  

It is used to read the physical digital input on the device. Used for the inputs on the main unit 

and expansion units. 

Digital Input block is an input which takes binary (0,1) values. Some examples are optical 

sensors and switches. 

Available inputs are listed while selecting the digital input in the block settings menu. Inputs 

which are used before will not be listed on the list, so there is only one block to add to the 

project for a physical input on the device. If the digital input will be used in multiple blocksô 

inputs, related digital input blockôs output can be labeled and can be used in related blocks 

2.1.5  Sample Applications  

 

When the Digital Input block (DI0) is set 1, the block output is set to 1 too. The Relay Output 

block (RQ1) connected to the block output is also set to 1.  

(In the example, the digital input is a button, and the relay output may also be used to operate a 

motor.) 
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2.2  DIGITAL OUTPUT BLOCK  

2.2.1  Connections  

I1: I nput of the block 

 

 

 

 

 

#DQ0:  Output of the block 

 

2.2.2  Connection Explanations  

I1:  Input of the block 

Input of the block for the value which will be written to the digital output 

#DQ0:  Output of the block 

Output of the block which represents the value of the digital output. 

2.2.3  Block Settings:  

 

 

 

 

 

 

 

 

 

Reserved Digital Output Number:  Digital output 
number can be assigned in Block Settings.  
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2.2.4  Block Explanation  

It is used to write values to the physical digital outputs on the device. Used for the outputs on 

the main unit and the expansion units. 

Digital Output block is an output which takes binary (0,1) values. 

Available outputs are listed while selecting the digital output in block settings menu. Outputs 

which are used before will not be listed, so there is only one output block to add to the project 

for a physical output on the device. 

Some digital outputs may be used with PWM /PTO blocks. After the PWM/PTO blocks are 

activated, related physical digital outputs will be controlled by PWM/PTO blocks. When the 

PWM/PTO blocks are deactivated, physical digital outputs will be controlled by the Digital 

Output block on the project. 

2.2.5  Sample Applications  

 

The Digital Output blockôs I1 input is connected to the Word Register blockôs output. When in 

Word Register block is set to a value other than 0, Digital Output block is set 1 and active. When 

the Digital Output block receives a value of 1, a device connected to this output can be set on. 

(engine, lamp, pump etc.) 
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2.3  ANALOG INPUT BLOCK  

2.3.1  Connections  

             

               

 

 

 

 

#AI0:  Output of the block 

 

2.3.2  Connection Explanations  

#AI0:  Output of the block 

Output of the block which represents the analog input. 

2.3.3  Block Set t ings  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reserved Analog Input No:  Analog input index can be 
selected within the block. 
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2.3.4  Block Explanation  

It is used to read physical analog input on the device. Used for the inputs on the main unit and 

expansion units. 

It is determined by the hardware that the blockôs input is a voltage output or current output. 

Range of the input is also determined by the hardware.(i.e. 0-10mV, 0, 20mAé) It is assumed 

that the developer has that information. The value read on the output of the block is floating 

point value. For example, if 12.48 mA current is applied to the analog input, the output of the 

block will have the value 12.48. 

Available analog inputs are listed while selecting the analog input in block settings menu. 

Analog inputs which are used before will not be listed, so there is only one Analog Input block to 

add to the project for a physical analog input on the device. If the analog input will be used in 

multiple blocksô inputs, related analog input blockôs output can be labeled and can be used in 

related blocks. 

2.3.5  Sample Application  

  

Analog Input0 (AI0) is selected in the example. A device model with physical analog input 

values between 4-20mA is selected. An analogue sensor is usually connected to the analog 

input. (level, flow meter, temperature, humidity etc.) The analog input block is connected to the 

point calibrator block. It is calibrated to zero for 4 mA and 100 for 20 mA. 
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2.4  ANALOG OUTPUT BLOCK  

2.4.1  Connections  

 

 

I1:  Input of the block 

 

 

 

 

 

 

 

#AQ0:  Output of the block 

 

2.4.2  Connection Explanations  

I1: Input of the block 

Input of the block for the value that will be written to the analog output. 

#AQ0: Output of the block 

Output of the block which represents the value of the analog output.  

2.4.3  Block Settings  

 

 

Reserved Analog Output Number:  Analog output 
number can be assigned in Block Settings. 
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2.4.4  Block Explanation  

It is used to write values to the physical analog outputs on the device. Used for the outputs on 

the main unit and the expansion units. 

It is decided by the hardware that the output is a voltage output or current output. Range of the 

output is also decided by the hardware.(i.e. 0-10mV, 0, 20mAé) It is assumed that the 

developer has that information. The value read on the output of the block is floating point value. 

For example, if the desired voltage on the output is 7.56 V, 7.56 should be written on the input 

of the block. 

Available outputs are listed while selecting the analog output in block settings menu. Outputs 

which are used before will not be listed, so there is only one output block to add to the project 

for a physical analog output on the device. 

2.4.5  Sample Application  

  

In the example, 5 and 20 values are written to the analog outputs. If the device is 0-20mA 

compatible output model, the values read at the analog output will be 5mA and 20mA.  

Note: When the analog output is less than 0 or greater than 20, it is filtered and a maximum of 

20mA at the block output is read at a minimum of 0mA. 
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2.5  RELAY OUTPUT BLOCK  

2.5.1  Connections  

 

 

I1:  Input of the block 

 

 

 

 

 

 

 

 

#RQ0:  Output of the block 

 

2.5.2  Connection Explanations  

I1:  Input of the block 

Input of the block for the value which will be written to the relay output. 

#RQ0:  Output of the block 

Output of the block which represents the value of the relay output. 

2.5.3  Block Settings  

 

  

 

Reserved Relay Output Number:  Relay output index 
number can be assigned in Block Settings. 
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2.5.4  Block Explanation  

It is used to write values to the physical relay outputs on the device. Used for the outputs on the 

main unit and expansion units. 

Relay Output block is an output which takes binary values.(0,1). 

Available relay outputs are listed while selecting the relay output in block settings menu. Relay 

outputs, which are used before, will not be listed. So there is only one Relay Output block to add 

to the project for a physical relay output on the device. 

2.5.5  Sample Application  

  

In the example, Relay Output 0 (RQ0) is selected. When a signal other than 0 is received of the 

I1 input of the Relay Output block, the relay output is set to 1. (In all values different than 0; -1, 

0.001, 10, etc.)  The relay coil is energized and the relay open contact is closed.  
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2.6  RTD INPUT BLOCK   

2.6.1  Connections  

                  

 

 

 

                      

 

#RTD0:  Output of the block 

 

2.6.2  Connection Explanations  

#RTD0:  Output of the block 

Output of the block, which represents the RTD input. 

2.6.3  Block Settings  

 

 

 

Reserved RTD Input Number:  RTD input number can 
be assigned in Block Settings. 
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2.6.4  Block Explanation  

It is used to read physical RTD inputs on the device. It is used for the inputs on the main unit 

and expansion units. 

RTD Input block corresponds to one of the resistance thermometers, PT100, PT1000 or NTC. 

Type of the thermometer is determined by the hardware and it is assumed that the developer 

has the required information. The value read at the output of the block is a floating-point value. 

Block gives the corresponding temperature value of the resistance value read from the RTD 

Input block in Celsius. Integrated conversion tables for PT100 and PT1000 are provided.  

Available RTD inputs are listed while selecting the RTD input in block settings menu. RTD 

inputs, which are used before, will not be listed. So there is only one RTD Input block to add to 

the project for a physical RTD input on the device. If the RTD input will be used in multiple 

blocksô inputs, related RTD Input blockôs output can be labeled and can be used in related 

blocks. 

2.6.5  Sample Applications  
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The temperature sensor was connected to the RTD input and the air conditioning heating 

temperature control was performed with the hysteresis block. With the hysteresis block, the low 

limit and high limit are selected with as minimum temperature of 21 degrees and as maximum of 

23 degrees. 

If the RTD Input blockôs temperature is lower than 23 degrees at the beginning, the air 

conditioner that is connected output of relay will be operated. As soon as the RTD Input blockôs 

temperature exceeds 23 degrees, the air conditioner will be switched off. As soon as the RTD 

Input blockôs temperature is lower than 21 degrees, the air conditioner will be restarted. When 

the RTD Input blokôs temperature exceeds 23 degrees, will be closed again. 

Thus, the RTD Input blockôs temperature value will be kept constant between 21 and 23 

degrees. 
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2.7  LOCKED DIGITAL INPUT BLOCK  

2.7.1  Connections  

         

            

 

 

 

 

        

#LDI0:  Real binary input 

LSt:  Lock state 

LVa:  Lock value 

 

 

2.7.2  Connection Explanations  

#LDI0: Real binary input 

Locked digital input block value. 

LSt: Lock state 

Indicates whether the block is locked or not. 

LVa: Lock value 

Indicates the value which will be written to the output when locked. 
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2.7.3  Block Settings  

 

 

Reserved Digital Input Number:  Digital input index 
number can be assigned in Block Settings.  

Locked:  Locking settings of the block. Activates or 
deactivates locking. 

Lock / Offset: 
Lock: Writes the value at the lock or shift box to the 
output. 
 
Offset: It is disabled on digital inputs with locks. 

 

2.7.4  Block Explanation  

Locked Input/Output blocks are used to assign values which are different from the real physical 

values to the physical input/output blocks. In some situations, expected logic value cannot be 

retrieved from the field, due to some reasons like an error with a sensor. 

In order for the logic project to run properly, until the error is fixed, erroneous value should be 

ignored and some proper value must be forced onto input. Locked blocks are used to treat 

situations like this. 

#LDI0 (the first output of the block):  If the block is locked, the value at the first output of the 

block is equal to the locked value in the block settings. If the block is not locked, it is equal to the 

related physical inputôs value. 
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LSt (the second output of the block):  Indicates the state of the block. If locking is active, it is 

high(1), otherwise it is low(0). This output is mapped into Modbus addresses and can be read 

and written remotely. The Modbus address of this value is ñblock outputôs modbus address plus 

1ò. 

LVa (the third output of the block):  Indicates the value which will be written to the output when 

the block is locked. This output is mapped into Modbus addresses and can be read and written 

remotely. The Modbus address of this value is ñblock outputôs Modbus address plus 2ò. 

As an example; if block modbus address of the block is 1003, mapping will be the in following 

way: first output 1003, second output 1004, third output 1005. 

2.7.5  Sample Applications   

2.7.5.1  Locking to Zero (0)  

                                              

(1)                                                                                 (2)  
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The example is designed to accept a value of 0 in the digital input when the actual signal value 

to the digital input is not desired. (sensor failure, etc.). 

The block "Bin" output has the actual value read from the digital input according to the 

picture(1). If 0 is present at the ñLStò output, locking is not active.  

In the picture(2), the value of 1 at the "LSt" output means that the locking is active and that the 

value at the LVa output is printed on the "Bin" output. If the value at the output of "LVa" had 

been 1, also the value at the "Bin" output would had been 1. 

To make the LSt output 1 or 0, you can write to the 1001st Modbus address. (for this example) 

In this case, it is possible to write to 1008th Modbus address to make LVa output 1 or 0. (The 

"Bin" output of the block is the Modbus Address 1000, the LSt output 1001 and the LVa output 

1002. Each output of the block corresponds to a Modbus address.) 
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2.7.5.2  Locking to One (1)  

                                               

                           (1)                                                                                                             (2) 
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The example is designed to accept a value of 1 in the digital input when the actual signal value 

to the digital input is not desired. (sensor failure, etc.). 

The block "Bin" output has the actual value read from the digital input according to the 

picture(1). If 0 is present at the ñLStò output, locking is not active.  

In the picture(2), the value of 1 at the "LSt" output means that the locking is active and that the 

value at the LVa output is printed on the "Bin" output. If the value at the output of "LVa" had 

been 1, also the value at the "Bin" output would had been 1. 

The "Bin" output is 1 when the output "LSt" is 1. Because the locking value at the output of 

"LVa" is 1. Therefore, the value at output "LVa" is written on output "Bin" when output "LSt" is 1.  

To make the LSt output 1 or 0, you can write to the 1001st Modbus address. (for this example) 

In this case, it is possible to write to 1008th Modbus address to make LVa output 1 or 0. (The 

"Bin" output of the block is the Modbus Address 1000, the LSt output 1001 and the LVa output 

1002. Each output of the block corresponds to a Modbus address.) 

2.8  LOCKED ANALOG INPUT BLOCK  

2.8.1  Connections  

               

                
#LAI0:  Analog input lock value 

LSt:  Lock state 

LVa:  Lock value 

 

2.8.2  Connection Explanations  

#LAI0:  Analog input lock value 

Locked analog input block value. 

LSt:  Lock state 

Indicates whether the block is locked or not. 

LVa:  Lock value 

Indicates the value which will be written to the output when locked.  
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2.8.3  Block Settings  

 

 

 

Reserved Analog Input Number:  Analog input index 
number can be assigned in Block Settings.  

Locked:  Locking settings of the block. Activates or 
deactivates locking  

Lock / Offset:   

Lock: Write the value at the lock or shift box to the 
output. 

Offset: It is not activated on digital inputs with locks. 

 

2.8.4  Block Explanation  

Locked Input/Output blocks are used to assign values which are different from the real physical 

values to the physical input/output blocks. In some situations, expected logic value cannot be 

retrieved from the field, due to some reasons like an error with a sensor. 

In order for the logic project to run properly, until the error is fixed, erroneous value should be 

ignored and some proper value must be forced onto input. Locked blocks are used to treat 

situations like this. 

#LAI0 (the first input of the block):  If the block is locked, the value at the first output of the block 

is equal to the locked value in the block settings. If the block is not locked, it is equal to the 

related physical inputôs value. 



  

69  Distributed Control Systems / Programming Manual 

LSt (the second input of the block):  Indicates the state of the block.  

If the block is locked(active) and the specified value will be written to the output it is 1.0;  

if the block is locked(active) and an offset value will be added to the real value it is 2.0;  

if the block is not locked(passive) it is 0.0.  

This output is mapped into Modbus addresses and can be read and written remotely. The 

Modbus address of the output is ñblock outputôs modbus address plus 2ò 

LVa (third output of the block): Indicate the value which will be written or added to the output 

when the first output is 1 or 2 respectively. This output is mapped into Modbus addresses and 

can be read or written remotely. The Modbus address of the output is ñthe block outputôs 

modbus address plus 4ò. 

As an example; if block modbus address of the block is 6006, mapping will be the in following 

way: first output 6006, second output 6008, third output 6010. 

2.8.5  Sample Applications   

2.8.5.1  Locking a Value  

                                       

(1)  ( 2)  
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In the example, the actual signal value for the device analog input is 5.95. When the block ñLStò 

output is 0, the actual value of the analog input is written to the ñAnaò output. (Picture1) 

In the case where the analog input actual value is not desired to be used, LSt output is set to 1 

and the locking value at the LVa output is written to the block "Ana" output. (Picture2) 

Block ñAnaò output Modbus address is 6000. In this case the LSt output is 6002, the LVa output 

is 6004. When the 6002nd Modbus address is written 1, the value at 6004th Modbus address is 

written to the ñAnaò output. The actual analog input signal value or lockout value of the block 

output is determined by the LSt output. 

If the LSt output is 0, the actual signal value is written to the ñAnaò block output, and if LSt 

output is 1, the Lock value is written to the ñAnaò block output. 

2.8.5.2  Adding Offset Value to Actual Value  

                               

(1)                                                          (2)  
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In the example, when the output LSt is 0, the analog input actual signal value is written to the 

block output. On Figure 2, 2 is written on LSt Output. 

To add the value at the LVa output to the actual signal value, a value of 2 is written to the LSt 

output. 

When the LSt output is 2, the value at the LVa output is added to the actual signal value (5.95; 

for this example), and the total value is written to the block Ana output. ( 5.95 + 8.8= 14.75) 
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2.9  LOCKED RTD INPUT BLOCK  

2.9.1  Connections  

                

                     #LRTD0:  RTD input lock value 

LSt:  Lock state 

LVa:  Lock value 

 

2.9.2  Connection Explanations  

#LRTD0:  RTD input lock value 

Locked RTD block value. 

LSt:  Lock state 

Indicates whether the block is locked or not. 

LVa:  Lock value 

Indicates the value which will be written/added to the output when locked. 
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2.9.3  Block Settings  

 

 

 

Reserved RTD Input Number:  RTD input number can 
be assigned in Block Settings. 

Locked:  Locking settings of the block. Activates or 
deactivates locking  

Lock / Offset: 

Lock: Write the value at the lock or shift box to the 
output. 

Offset: It is not activated on digital inputs with locks. 

 

2.9.4  Block Explanation  

Locked Input/Output blocks are used to assign values which are different from the real physical 

values to the physical input/output blocks. In some situations, expected logic value cannot be 

retrieved from the field, due to some reasons like an error with a sensor. 

In order for the logic project to run properly, until the error is fixed, erroneous value should be 

ignored and some proper value must be forced onto input. Locked blocks are used to treat 

situations like this. 

Offset property of the Locked RTD Input blocks, being different from the other locked blocks, is 

used to correct the cable resistance error between the RTD and the device. For example, a 
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PT1000 sensor which is 300 meters away from the unit has a cable resistance around 35 

Ohms. Offset value should be set to -35.0 to compensate the extra resistance caused by the 

cable. 

 

#LRTD0 (the first input of the block):  If the block is locked, the value at the first output of the 

block is equal to the locked value in the block settings or it is equal to the sum of the real value 

and the offset value. If the block is not locked, it is equal to the related physical inputôs value. 

LSt (the second input of the block):  Indicates the state of the block.  

If the block is locked(active) and the specified value will be written to the output it is 1;  

if the block is locked(active) and an offset value will be added to the real value it is 2;  

if the block is not locked(passive) it is 0.  

This output is mapped into Modbus addresses and can be read and written remotely. The 

Modbus address of the output is ñblock outputôs modbus address plus 2ò. 

LVa (third output of the block):  Indicates the value which will be written or added to the output 

when when the first output is 1 or 2 respectively. This output is mapped into Modbus addresses 

and can be read or written remotely. The Modbus address of the output is ñblock outputôs 

Modbus address plus 4ò. 

As an example; if block modbus address of the block is 6012 : first output 6012, second output 

6014, third output 6016. 
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2.9.5  Sample Applications   

2.9.5.1  Locking a Value  

                      

In the example, the device shows the actual signal value -200 from the RTD temperature input. 

This value means that the sensor is not connected to the RTD input or there is a problem with 

the connected sensor or cable line. Picture(1) 

In Picture 2, there is a problem with the sensor at RTD input. In this case, a value has been 

locked. 

In the locked RTD temperature input block, the actual value at the block RTD input is set to the 

ñAnaò output block while the LSt output is 0. 

When there is a problem with the RTD input, 1 is written to the LSt output and the locking value 

at the LVa output is written in degrees Celsius to the ñAnaò output. 

In this example, the Modbus Address of the Locked RTD temperature input block is 6000 and 

can only be read. 

In this case, the corresponding values can be written to the LSt output from the 6002nd Modbus 

address and the LVa output from the 6004th Modbus address. 
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2.9.5.2  Adding Offset Value to Actual Value  

                                      

(1)                                                           (2)  

In this example, there is a problem with the sensor or sensor connection in Figure 1. 

In Figure 2, it is written to LSt output 2 and the offset is added. The process of adding offset is in 

Ohms. The added 1200 Ohm value corresponds to 25.77 ÁC as the temperature. 

Note:  If LSt output is 1, the value at output LVa is in ÁCs. If LSt output is 2, the value at LVa 

output is in Ohms.  
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2.10  LOCKED DIGITAL OUTPUT BLOCK  

2.10.1  Connections  

I1: Block input 

 
#LDO0:  Real binary output 

LSt:  Lock state 

LVa:  Lock value 

 

2.10.2  Connection Explanations  

I1:  Block input 

Indicates the value which will be written to the output when unlocked. 

#LDO0:  Real binary output 

Locked digital output block value. 

LSt:  Lock state 

Indicates whether the block is locked or not. 

LVa:  Lock value 

Indicates the value which will be written to the output when locked.  
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2.10.3  Block Settings  

 

Reserved Digital Output Number:  Digital output 
number can be assigned in Block Settings. 

Locked:  Locking settings of the block. Activates or 
deactivates locking  

Lock / Offset: 
Lock: Write the value at the lock or shift box to the 
output. 
Offset: It is not activated on digital inputs with locks. 

 

2.10.4  Block Explanation  

Locked Input/Output blocks are used to assign values which are different from the real physical 

values to the physical input/output blocks. In some situations, expected logic value cannot be 

retrieved from the field, due to some reasons like an error with a sensor. 

In order for the logic project to run properly, until the error is fixed, erroneous value should be 

ignored and some proper value must be forced onto input. Locked blocks are used to treat 

situations like this. 

#LDO0 (the first output of the block):  If the block is locked, the value at the first output of the 

block is equal to the locked value in the block settings. If the block is not locked, it is equal to the 

related physical inputôs value. 

LSt (the second output of the block):  Indicates the state of the block. It is 1 if the block is 

locked(active), 0 otherwise(passive). This output is mapped into Modbus addresses and can be 



  

79  Distributed Control Systems / Programming Manual 

read and written remotely. The Modbus address of the output is ñthe block outputôs modbus 

address plus 1ò. 

LVa (the third output of the block):  Indicates the value, which will be written to the output when 

the block is locked. This output is mapped into Modbus addresses and can be read and written 

remotely. The Modbus of the value is ñthe block outputôs modbus address plus 2ò. 

As an example, if block modbus address of the block is 1006: first output 1006, second output 

1007, third output 1008. 
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2.10.5  Sample Applications   
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In this project, the output of the Digital Input (DI0) block is connected to the Locked Digital 

Output block input.  

Locking is not active in LDO block; The LDO block 'Bin' output will be 1 when the DI0 block is 1. 

The LDO block 'Bin' output will be 0 when the DI0 block is 0. 

Locking not active: Locking is not active because LSt output is 0 in figure1. Therefore the value 

of the Digital Input (DI0) is transferred to the 'Bin' output of the LDO block. 

Locking active: In figure(2), Locking is active because LSt output is shown as 1. 

Therefore the value 0 at the LVa output is written to the block 'Bin' output. 

Locking active: In figure(3), Locking is active because LSt output is shown as 1. 

Therefore the value 1 at the LVa output is written to the LDO block 'Bin' output. 

Modbus addresses can be used to change the values of the LSt and LVa outputs of the LDO 

block. The Modbus address of the LDO block's Bin output is 1005. (for this example) In this 

case, the Modbus address of the LSt output is 1006, the Modbus address of the LVa output is 

1007. 

2.11  LOCKED ANALOG OUTPUT BLOCK  

2.11.1  Connections  

I1:  Block input 

 #LAO0:  Analog lock output 

LSt:  Lock state 

LVa:  Lock value 

 

2.11.2  Connection Explanations  

I:  Block input 

Indicates the value which will be written to the output when unlocked. 

#LAO0:  Analog lock output 
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Locked analog output block value. 

LSt:  Lock state 

Indicates whether the block is locked or not. 

LVa:  Lock value 

Indicates the value which will be written to the output when locked. 

2.11.3  Block Settings  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reserved Analog Output Number:  Analog output 
number can be assigned in Block Settings. 

Locked:  Locking settings of the block. Activates or 
deactivates locking  

Lock / Offset: 
Lock: Write the value at the Lock or Shift box to the 
output. 
Offset: It is not activated on digital inputs with locks. 

 

2.11.4  Block Explanation  

Locked Input/Output blocks are used to assign values, which are different from the real physical 

values to the physical input/output blocks. In some situations, expected logic value cannot be 

retrieved from the field, due to some reasons like an error with a sensor. 
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In order for the logic project to run properly, until the error is fixed, erroneous value should be 

ignored and some proper value must be forced onto input. Locked blocks are used to treat 

situations like this. 

#LAO0 (the first output of the block):  If the block is locked, the value at the first output of the 

block is equal to the locked value in the block settings. If the block is not locked, it is equal to the 

related physical inputôs value. 

LSt (the second output of the block):  Indicates the state of the block. It is 1 if the block is 

locked(active), 0 otherwise(passive). This output is mapped into Modbus addresses and can be 

read and written remotely. The Modbus address of the output is of the ñblock outputôs Modbus 

address plus 2ò. 

LVa (the third output of the block):  Indicates the value, which will be written to the output when 

the block is locked. This output is mapped into Modbus addresses and can be read and written 

remotely. The Modbus address of the output is ñthe block outputôs Modbus address plus 4ò. 

As an example; if modbus address of the block is 6018: first output 6018, second output 6020, 

third output 6022. 

  



  

84  Distributed Control Systems / Programming Manual 

2.11.5  Sample Applications   

2.11.5.1  Locking a Value  

        

                               (1)                                                                  (2) 

In the sample project, the output of the Analog Input block is connected to the Locked Analog 

Output (LOA) block input. 

When locking is not active in LOA block; The LOA block ñAnaò output will be 4.92 when the AI0 

block is 4.92.  

The value of the signal on the AI0 block and ñAnaò output of the LOA block will always be the 

same when locking and offset scrolling is inactive. 

Locking not active: Locking is not active because LSt output is 0 in figure1. The value of the 

analog input (AI0) is written to the ñAnaò output of the LOA block. 

Locking active: Locking is active because LSt output is shown as 1 in figure2. '8.2' value at the 

LVa output is written to the LOA block ñAnaò output. 

Modbus addresses can be used to change the values of the LSt and LVa outputs of the LOA 

block. The Modbus address of the ñAnaò output of the LOA block is 6000. (for this example) In 

this case the Modbus address of the LSt output is 6002, the Modbus address of the LVa output 

is 6004. 
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2.11.5.2  Adding Offset Value to Actual Value  

             

                                         (1)                                                                                        (2) 

Locking active: Locking is active because LSt output is 1 in Figure1 and 8.2 value on LVa output 

is written to the "Ana" output of the block. 

Shift active: The shift is active in Figure 2 because LSt output is 2, the value of 8.2 in the LVa 

output and the value of AI0 signal in the LOA block input have been collected and written to the 

block "Ana" output. (8.2 + 4.92 = 13.12) 

Modbus addresses can be used to change the values of the LSt and LVa outputs of the LOA 

block. The Modbus address of the ñAnaò output of the LOA block is 6000. (for this example) In 

this case the Modbus address of the LSt output is 6002, the Modbus address of the LVa output 

is 6004. 
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2.12  LOCKED RELAY OUTPUT BLOCK  

2.12.1  Connections  

I1:  Block input 

 

        

 

#LRO0:  Relay lock output 

LSt:  Lock state 

LVa:  Lock value 

 

2.12.2  Connection Explanations  

I1:  Block input 

Indicates the value which will be written to the output when unlocked. 

#LRO0:  Relay lock output 

Locked relay output block value. 

LSt:  Lock state 

Indicates whether the block is locked or not. 

LVa:  Lock value 

Indicates the value which will be written to the output when locked. 
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2.12.3  Block Settings  

 

 

 

Reserved Relay Output Number:  Relay output index 
number can be selected here 

Locked:  Locking settings of the block. Activates or 
deactivates locking  

Lock / Offset: 
Lock: Write the value at the lock or shift box to the 
output. 
Offset: It is not activated on digital inputs with locks. 

 

2.12.4  Block Explanation  

Locked Input/Output blocks are used to assign values which are different from the real physical 

values to the physical input/output blocks. In some situations, expected logic value cannot be 

retrieved from the field, due to some reasons like an error with a sensor. 

In order for the logic project to run properly, until the error is fixed, erroneous value should be 

ignored and some proper value must be forced onto output. Locked blocks are used to treat 

situations like this. 

#LRO0 (the first output of the block):  If the block is locked, the value at the first output of the 

block is equal to the locked value in the block settings. If the block is not locked, it is equal to the 

related physical inputôs value. 
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LSt (the second output of the block):  Indicates the state of the block. It is 1 if the block is 

locked(active), 0 otherwise(passive). This output is mapped into Modbus addresses and can be 

read and written remotely. The Modbus address of the output is ñthe block outputôs Modbus 

address plus 1ò. 

LVa (the third output of the block):  Indicates the value which will be written to the output when 

the block is locked. This output is mapped into Modbus addresses and can be read and written 

remotely. The Modbus address of the output is ñthe block outputôs Modbus address plus 2ò.  

As an example; if modbus address of the block is 1006: first output 1006, second output 1007, 

third output 1008. 
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2.12.5  Sample Applications  

 

 

In the Mikrodiagram example, the output of the Digital Input block is connected to the Locked 

Relay input (LRO). 

When Locking is not active in the LRO block; The LRO block "Ana" output will also be 1 when 

the DI0 block is 1. When the block DI0 is 0, the LRO block "Ana" output will be 0. 
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Locking not active: Since LSt output is 0 in Figure1, the value of the Digital Input is written to the 

"Ana" output of the Locked Relay Output block. 

Locking active: Locking is active because LSt output 1 is shown in figure2. 0 at the LVa output is 

written to the block output. 

Locking active: Locking is active because LSt output 1 is shown in figure3. 1 at the LVa output is 

written to the block output. 

Modbus addresses can be used to change the values of the LSt and LVa outputs of the LRO 

block. The Modbus address of the ñAnaò output of the LRO block is 1005. (for this example) In 

this case the Modbus address of the LSt output is 1006, the Modbus address of the LVa output 

is 1007. 

3  CALIBRATION BLOCKS  

3.1  SLOPE CALIBRATOR  

3.1.1  Connections  

I1:  Signal input          

#SCal0:  Block 

output 

Trg:  Trigger input 

 

3.1.2  Connections Applications  

I1:  Signal input 

The input of the slope value to be used. 

Trg:  Trigger input 

Trigger input can be left blank. 

#SCal0:  Block output 

It is the output of the calibrated slope input. 
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3.1.3  Block  Settings  

 

 

   

Y:  Q1 is the calibrated block output value. 

 

X:  I1 is the uncalibrated block input value. 

 

m:  The value of m in the equation Y = mX + c is 

the non-calibrated I1 input multiplier coefficient. 

 

c:  ¢ƘŜ ǾŀƭǳŜ άŎέ ƛƴ ǘƘŜ Ŝǉǳŀǘƛƻƴ ¸ Ґ Ƴ· Ҍ Ŏ ƛǎ ǘƘŜ 

uncorrelated total coefficient for I1 input. 

Trg:  Trig Active Work 

Not selected; It calibrates the input value and 

transfers it to the output in each PLC program 

cycle. 

When selected; whenever the rising edge comes 

to the input of άTrgέ, it calibrates the input value 

and transfers it to the output. 
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3.1.4  Block Explanation  

The slope calibrator block means that an analogue value is processed as "Y = mX + c". 

The m and c values are coefficient values set from the block options. 

The ñXñ value is the input (I1) of the block and the value of Y is the output (Q1) of the operation. 

3.1.5  Sample Applications  

    

 

This is an example of connection of slope calibrator. In the example, m is set to 2, c is set to 4. 
When the coefficients are replaced in the Y=mX+c line equation, the equation is formed as 

Y=2X+4. 

The Y value (block output (Q1)) is obtained according to the X value (input I1) defined at the 

Slope Calibrator block input. (Y=8*2+4=20) 
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3.2  POINT CALIBRATOR  

3.2.1  Connections  

In:  Signal input 

    

#PCa0:  Block output 

X1:  Signal input low limit 

Y1:  Signal output low limit 

X2:  Signal input upper limit 

Y2:  Signal output upper limit 

Trg:  Trigger input 

 

3.2.2  Connection Explanations  

In:  Signal input 

The signal input to be calibrated. 

X1:  Signal input low limit 

The X value of the first point of calibration. 

Y1:  Signal output low limit 

The Y value of the first point of calibration. 

X2:  Signal output upper limit 

The X value of the second point of calibration. 

Y2:  Signal output upper limit 

The Y value of the second point of calibration. 

Trg:  Triggering input 

It is the block triggering input. 

#PCa0:  Block output 

It is the calibrated block output. 
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3.2.3  Block  Settings  

 

 

 

First point (X):  The value of the signal at the input of 

In. 

 

First point (Y):  The value of the signal at the output 

of Out. 

 

Second point (X):  The value of the signal at the 

input of In. 

 

Second point (Y):  The value of the signal at the 

output of Out. 

On When Trig is Active:  Block άTrgέ input operation 

mode is selected. If selected, block input value is 

processed according to άTrgέ input and transferred 

to the output. 

 

3.2.4  Block Explanations  

Especially for analog measurement sensors, there is a linear relationship between the read 

analog voltage / current value and the actual physical magnitude. This relationship or 

transformation can be defined by at least two points on the line. 

In the point calibrator, instead of defining the slope and offset of the correct equation, the 

transformation is defined over two sample points. 
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3.2.5  Sample Application  

 

The minimum value that can be input to the In input is "X1 = 4" and the maximum value is 

entered as "X2 = 20". 

The minimum value that can be read  from the Outôs output is entered as "Y1 = 0", "Y2 = 100". 

Out is "0" when In input is "4", Out is "100" when In input is "20" 
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4  DELAY/PULSE TIMERS  

4.1  ON DELAY  

4.1.1  Connections  

 

Trg:  The input of block trigger 

 
 

 

 
 
 
 
 
#OnD0:  Block output 

T:  The time of on delay 

4.1.2  Connection Explanations  

Trg:  The input of block trigger 

It is the block signal input.  

T:  The time of on delay 

This is the input is used to set the delay time if you require to change delay time using the block 

input connection 

#OnD0:  Block output 

Block output signal.  
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4.1.3  Block  Settings  

          
 
 
 
 
Initial Value (T): The on delay can be set in the block. 

 
 
 
 
Unit:  Unit of time is selected. This selection has 
following options:  milliseconds, seconds, minutes, 
hours.  

 

4.1.4  Block Explanation  

If  TRG input change its state to Logic(1) and stay in this state during the determined delay time 

interval, Q1 output signal change its state from logic(0) to logic(1) after end of the delay time 

period. 

As soon as received Logic(0) signal at Trg input, Q1 output state is changed to Logic(0) 

T value can be written in block block settings. 

Any type of block signal ñwordò,òanalogò or òlongò can be connected to the T input. T is number 

which is between the 0-65535 and be careful about variable type range. 
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4.1.4.1  Signal Flow Diagram  

 

 

4.1.5  Sample Application  

 

When DI0 goes to logic(1) ,after 3 seconds the  DQ0 goes to logic(1).When DI0 goes to logic(0), 

DQ0 goes to logic(0), immediately. 

. 
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4.2  OFF DELAY  

4.2.1  Connections  

 

 
 
Trg:  The input of block trigger 
 
 

 

       

 
 
 
 
#OfD0:  Block output 

 
T:  The time of off delay 

 

4.2.2  Connection Explanations  

Trg:  The input of block trigger 

It is the block signal input. 

T:  The time of off delay 

This is the input is used to set the delay time if you require to change delay time using the block 

input connection 

#OfD0:  Block output 

Block output signal. 
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4.2.3  Block  Settings  

     

 
 

Initial Value (T):  The off delay can be set in the block 
 
 
 
 

 
 
 
Unit:  Unit of time is selected. This selection has 
following options:  milliseconds, seconds, minutes, 
hours.  

 

4.2.4  Block Explanation  

If  TRG input change its state to Logic(0) and stay in this state during the determined off delay 

time interval, Q1 output signal change its state from logic(1) to logic(0) after end of the delay 

time period. 

As soon as received Logic(1) signal at Trg input, Q1 output state is changed to Logic(1) 

immediately. 

T value can be written in block block settings. 

Any type of block signal ñwordò,òanalogò or òlongò can be connected to the T input. T is number 

which is between the 0-65535 and be careful about variable type range. 
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4.2.4.1  Signal Flow Diagram  

 

 

4.2.5  Sample Application  

 

When DI0 goes to logic(0) ,after 3 seconds the  DQ0 goes to logic(0).When DI0 goes to logic(1), DQ0 goes 

to logic(1), immediately. 
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4.3  ON/OFF DELAY  

4.3.1  Connections  

 
Trg:  The input of block trigger 

  

 

    
 
#OnfD0:  Block output tH:  The input of time of on delay 

tL:  The input of time of off delay 

 

4.3.2  Connection Explanations  

Trg:  The input of block trigger  

It is the block signal input.  

tH:  The input of time of on delay 

This is the input is used to set the ON delay time if you require to change ON delay time using 

the block input connection 

tL:  The input of time of off delay 

This is the input is used to set the OFF delay time if you require to change OFF delay time using 

the block input connection 

#OnfD0:  Block output 

Block output signal. 
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4.3.3  Block  Settings  

 

On Time Initial Value (tH):  The on delay can be set in 
the block 

Off Time Initial Value (tL):  The of off delay can be set 
in the block 

Unit of time is selected. This selection has following 
options:  milliseconds, seconds, minutes, hours.  
Unit of ON Delay Time and OFF Delay Time has only this 
single selection. Both of them must have same unit. 

 

 

4.3.4  Block Explanation  

  If  TRG input change its state to Logic(1) and stay in this state during the determined ON delay 

time interval, Q1 output signal change its state from logic(0) to logic(1) after end of the ON delay 

time period.  

And same way, If  TRG input change its state to Logic(0) and stay in this state during the 

determined OFF delay time interval, Q1 output signal change its state from logic(1) to logic(0) 

after end of the OFF delay time period. 

Any changes at the TRG input with shorter duration than user defined delay times does not 

change the status of the Q1 block output. 
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TON and TOFF values can be written in block block settings or can be applied by related block 

inputs. Any type of block signal ñwordò,òanalogò or òlongò can be connected to these inputs. T is 

number which is between the 0-65535 and be careful about variable type range. 

 

4.3.4.1  Signal Flow Diagram  
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4.3.5  Sample Application  

 

The on / off delay timing scale "seconds" is selected and the tH and tL values are entered from 

outside the block. 

DQ0 becomes logic (1) 3 seconds after the DI0 logic (1) becomes logic (0). 

DQ0 is logic (0) after 10 seconds from the logic (1) to the logic (0). 

4.4  RETENTIVE ON DELAY  

4.4.1  Connections  

Trg:  The input of block trigger 

    

#RoD0:  Block output Rst:  The input of reset 

T:  The input of on delay time 
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4.4.2  Connection Explanations  

Trg:  The input of block trigger  

It is the block signal input. 

Rst:  The input of reset 

Raising edge at RST input signal resets permanent Logic (1) state and re-initiate the block. 

T:  The input of on delay time 

This is the input is used to set the delay time if you require to change delay time using the block 

input connection 

#RoD0:  Block output 

Block output signal. 

4.4.3  Block  Settings  

      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tƴƛǘƛŀƭ ±ŀƭǳŜ (T):  The time of on delay is set in the block 

Unit:  Unit of time is selected. This selection has 
following options:  milliseconds, seconds, minutes, 
hours.  
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4.4.4  Block Explanation  

If  TRG input change its state to Logic(1) and stay in this state during the determined delay time 

interval, Q1 output signal change its state from logic(0) to logic(1) after end of the delay time 

period. After Q1 state goes to Logic(1), Q1 output signal keeps its states as long as receiving a 

rising edge at RST input. 

When a rising edge signal applied to RST input, Q1 Block output goes to Logic(0)  

T value can be written in block block settings. 

Any type of block signal ñwordò,òanalogò or òlongò can be connected to the T input. T is number 

which is between the 0-65535 and be careful about variable type range. 

4.4.4.1  Signal Flow Diagram  
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4.4.5  Sample Application  

 

Retentive on delay block timing scale "seconds" is selected and T value is entered from outside 

the block. After 5 seconds from DI1 logic (1) to logic (0), DQ1 becomes logic (1). 

When DQ1 is logic (1), DQ1 maintains the logic (1) position even if DI1 is logic (0). 

At the rising edge of the logic (1) signal, called Rst input DI2, DQ1 goes to logic (0) 

4.5  TIMER OUTPUT RELAY  

4.5.1  Connections  

Trg:  The input of block trigger 

                              

#TOR0:  Block output 

T:  The input of timer parameter 
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4.5.2  Connection Explanations  

Trg:  The input of block trigger 

It is the block signal input. 

T:  The input of timer parameter 

This is the input is used to set the delay time if you require to change delay time using the block 

input connection 

#TOR0:  Block output 

Block output signal. 

4.5.3  Block  Settings  

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Initial Value (T):  Timer parameter is  set from in the 
block 

Unit:  Unit of time is selected. This selection has 
following options:  milliseconds, seconds, minutes, 
hours.  

 

4.5.4  Block Explanation  

When the Trg input change its state from Logic(0) to Logic(1), Q1 output changes its state 

immediately to Logic(1).  Block keep its Q1 Logic(1) state only user defined duration of time and 

after that time period expire, Q1 state goes to Logic(0) state automatically. 

As soon as received Logic(0) signal at Trg input, Q1 output state is changed to Logic(0) 

T value can be written in block block settings. 
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Any type of block signal ñwordò,òanalogò or òlongò can be connected to the T input. T is number 

which is between the 0-65535 and be careful about variable type range. 

4.5.4.1  Signal Flow Diagram  

 

4.5.5  Sample Application  

 

Timer output relay timer period is choosen as seconds  from  the blocks, T value is entered from 

the out of block. 

When DI0 is logic(1), DQ0 will be logic(1).When DI0 is logic(1), after 5 seconds DQ0 will be 

logic(0). 
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4.6  SYMETRIC PULSE GENERATOR  

4.6.1  Connections  

Ena:  The input of block activation 
                       

#SPG0:  Block output 

T:  The input of timer parameter  

 

4.6.2  Connection Explanations  

Ena:  The input of block activation   

It is the input of block activation the symmetric pulse generator. 

T:  The input of timer parameter 

The input of the symmetric pulse generator's time parameter from outside the block. 

#SPG0:  Block output 

When Ena input is logic(1), It is block output which is logic(1-0) as symmetric. 

4.6.3  Block  Settings  

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Initial Value (T):  Timer parameter is set from in the 
block. 

Unit:  Unit of time is selected. This selection has 
following options:  milliseconds, seconds, minutes, 
hours.  
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4.6.4  Block Explanation  

When Enb input is logic(1), Q1 block output produces periodic symetric pulses in 2*T time 

period as Logic(0) for T period of time and Logic(1) for T period of time. 

T value can be written in block block settings. 

Any type of block signal ñwordò,òanalogò or òlongò can be connected to the T input. T is number 

which is between the 0-65535 and be careful about variable type range. 

4.6.4.1  Signal Flow Diagram  

 

4.6.5  Sample Application  

 

When DI0 is logic(1), DQ0 will be 5 seconds logic(0), 5 seconds logic(1) periodically.  
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4.7  REAL TIME PULSE GENERATOR  

4.7.1  Connections  

              

#RTPG0:  Block output 

 

4.7.2  Connection Explanations  

#RTPG0:  Block output 

It is the block output which produce the logic(1) pulse in is described from in the block in the 

timer period. 

4.7.3  Block  Settings  

     

 

Timing :  Pulse period choice can be done from in the 
block. 
It cannot be choosen from block inputs. 

 

4.7.4  Block Explanation  

It periodically generates pulses at the times specified in synchronous with the device's real time 

clock. 

Different time can be chosen from in the block settings. 
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Output of the block is a single cycle time pulse that is generated every specified time events.  

4.7.4.1  Signal Flow Diagram  

 

In the example timer parameter is choosen in every minutes in the real time pulse generator 

And the device is started at time 15:27:12. So, In real time events of minutes was gained logic 

pulse output. 
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4.7.5  Sample Application  

 

In the example, the Real-Time Pulse Generator (GZDU) block is programmed to generate a 

pulse every 10 seconds. With the GZDU block connected to the ñTrgò input of the Word Math 

block, the values in the block inputs were collected every 10 seconds and written to the block 

output. (On When Trig is Active option must be selected in the Word Math block for the trigger 

of the GZDU block to be available for this example.) 
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5  MATHEMATICAL OPERATION BLOCKS  

5.1  WORD COMPARATOR  

5.1.1  Connections  

inA:  1. Word input 

 

І²YǊǒл:  Output of the block 

inB:  2. Word input 

inC:  3. Word input 

Ena:  Enable Input 

 

5.1.2  Connection Explanations  

inA:  1. Word input 

Word value to be compared. 

inB:  2. Word input 

Word value to be compared. 

inC:  3. Word input 

Word value to be compared. 

Ena:  Block Enable 

Block is activated, when Enb input goes to HIGH 

#WKrĸ0:  Output of the block 

If the conditions are satisfied, output is ñ1ò or HIGH, otherwise is LOW  
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5.1.3  Block  Settings  

 

Compare Type:   Comparison type is specified here. 

INB:  Bottom threshold value is entered here in Block 
Settings. 

INC:  Upper threshold value is entered here in Block 
Settings. 

 

5.1.4  Block Explanation  

It is used for comparing 16-bit WORD numbers. (0-65535) The value at the ñinAò input of theblock 

is compared to the values at the ñinBò and ñinCò inputs of the block according to thecompare type 

specified in the block settings menu. Block must be activated with sending a HIGH signal to the 

ñEnaò input of the block. 

If the comparing condition is satisfied, output of the block becomes ñ1ò or HIGH, otherwise it is ñ0ò 

or LOW. 

Desired threshold values for comparing can be selected in Block Settings menu or they can be 

adjusted with ñinBò and ñinCò inputs of the block by connecting a register to the inputs. 

With the Word Comparator Block, ñgreater thanò, ñsmaller thanò, ñout of rangeò, ñequal toò, ñgreater 

than or equal toò, ñsmaller than or equal toò, ñnot equal toò operations can be performed. 

For the operations ñgreater thanò, ñsmaller thanò, ñgreater than or equal toò, ñsmaller thanor equal 

toò, ñnot equal toò; the value at the ñinAò input of the block is compared to the value at the ñinBò 

input of the block. 
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For the operations ñin rangeò and ñout of rangeò; the value at the inA input of the block is compared 

to the values at the ñinBò and ñinCò inputs of the block. 

If ñin rangeò or ñout of rangeò operations are going to be used, the value at the ñinBò input of the 

block should be smaller than the value at the ñinCò input of the block. (inB < inC) If the signal at 

the ñEnaò input of the block goes to ñ0ò from ñ1ò while the output is equal to ñ1ò or output is HIGH, 

output of the block will stay the same 

Comparison 
Type 

Used Inputs Enb Explanation 

Equal To inA, inB 1 If inA = inB then І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

Greater Than inA, inB 1 If inA > inB then І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

Smaller Than inA, inB 1 If inA < inB then І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

Greater Than 
or Equal To 

inA, inB 
1 

LŦ ƛƴ! җ ƛƴ. ǘƘŜƴ І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

Smaller Than 
or Equal To 

inA, inB 
1 

LŦ ƛƴ! Җ ƛƴ. ǘƘŜƴ І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

Not Equal To inA, inB 1 LŦ ƛƴ! ґ ƛƴ. ǘƘŜƴ І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

In Range inA, inB, inC 1 If inB < inA < inC then І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

Out of Range inA, inB, inC 1 If inB < inC < inA  or inA < inB < inC then І²Yw л ƻǳǘǇǳǘ ƛǎ άмέΦ 

- - 0 Previous output preserved; output not updated.  
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5.1.5  Sample Application  

 

In this example, comparison type is selected as ñIn Rangeò. 

The block is enabled with the HIGH signal at the ñEnbò input of the block, while the value at the 

ñinAò input of the block has a value between the value at the ñinBò input of the block (bottom 

threshold) and the value at the ñinCò input of the block(upper threshold), the output is HIGH or ñ1ò, 

therefore the Relay Output takes the ñ1ò value.  
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5.2  ANALOG COMPARATOR  

5.2.1  Connections  

inA:  1. Analog Input 

 

#AComp0:  Output of the block 

inB:  2. Analog Input 

inC:  3. Analog Input 

Ena:  Enable input 

 

5.2.2  Connection Explanations  

inA:  1. Analog input 

Analog value to be compared. 

inB:  2. Analog input 

Lower analog threshold value to be compared. 

inC:  3. Analog input 

Upper analog threshold value to be compared. 

Ena:  Enable block 

Block is activated with this input. 

#AComp0:  Output of the block 

If the conditions are satisfied, output is ñ1ò or HIGH.  
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5.2.3  Block  Settings  

 

 

Compare Type:  Comparison type is specified here. 

INB:  Bottom threshold value is entered here in Block 
Settings. 

INC:  Upper threshold value is entered here in Block 
Settings. 

 

5.2.4  Block Explanation  

It is used for comparing 32-bit floating point numbers. The value at the ñinAò input of the block is 

compared to the values at the ñinBò and ñinCò inputs of the block according to the compare type 

specified in the block settings menu. Block must be activated with sending a HIGH signal to the 

ñEnaò input of the block. 

If the comparing condition is satisfied, output of the block becomes ñ1ò or HIGH, otherwise it is ñ0ò 

or LOW.   

Desired threshold values for comparing can be selected in Block Settings menu or they can be 

adjusted with ñinBò and ñinCò inputs of the block by connecting a register to the inputs. With the 

Analog Comparator block, ñgreater thanò, ñsmaller thanò, ñout of rangeò, ñequal toò, ñgreater than 

or equal toò, ñsmaller than or equal toò, ñnot equal toò operations can be performed. 
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For the operations ñgreater thanò, ñsmaller thanò, ñgreater than or equal toò, ñsmaller than or equal 

toò, ñnot equal toò; the value at the ñinAò input of the block is compared to the value at the ñinBò 

input of the block. 

For the operations ñin rangeò and ñout of rangeò; the value at the ñinAò input of the block is 

compared to the values at the ñinBò and ñinCò inputs of the block. 

If ñin rangeò or ñout of rangeò operations are going to be used, the value at the ñinBò input of the 

block should be smaller than the value at the ñinCò input of the block. (inB < inC)  

If the signal at the ñEnaò input of the block goes to ñ0ò from ñ1ò while the output is equal to ñ1ò or 

output is HIGH, output of the block will stay the same. 

Comparison 
Type 

Used Inputs Ena Explanation 

Equal To inA, inB 1 If inA = inB then #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Greater Than inA, inB 1 If inA > inB then #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Smaller Than inA, inB 1 If inA < inB then #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Greater Than 
or Equal To 

inA, inB 1 LŦ ƛƴ! җ ƛƴ. ǘƘŜƴ #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Smaller Than 
or Equal To 

inA, inB 1 LŦ ƛƴ! Җ ƛƴ. ǘƘŜƴ #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Not Equal To inA, inB 1 LŦ ƛƴ! ґ ƛƴ. ǘƘŜƴ #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

In Range inA, inB, inC 1 If inB < inA < inC then #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Out of Range inA, inB, inC 1 If inB< inC < inA or inA < inB < inC then #AComp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

- - 0 Previous output preserved; output not updated 
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5.2.5  Sample Application  

 

In this example, comparison type is selected as ñOut of Rangeò. 

The block is enabled with the HIGH signal at the Enb input of the block, while the value at the 

inAinput of the block does not have a value between the value at the inB input of the block (bottom 

threshold) and the value at the inC input of the block (upper threshold), the output is HIGH or ñ1ò, 

therefore the Relay Output takes the ñ1ò value.  
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5.3  LONG COMPARATOR  

5.3.1  Connections  

InA:  1. Long input 

 

#LCmp0:  Output of the block 

InB:  2. Long input 

InC:  3. Long input 

Ena:  Enable input 

 

5.3.2  Connection Explanations  

InA:  1. Long input 

Long value to be compared.  

InB:  2. Long input 

Bottom long threshold value to be compared.  

InC:  3. Long input 

Upper long threshold value to be compared.  

Ena:  Enable input 

Block is activated with this input. 

#LCmp0:  Output of the block 

IF the conditions are satisfied, output is ñ1ò or HIGH. 
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5.3.3  Block  Settings  

 

 

Compare Type:  Comparison type is specified here. 

INB:  Bottom threshold value is entered here in Block 
Settings. 

INC:  Upper threshold value is entered here in Block 
Settings. 

 

5.3.4  Block Explanation  

It is used for comparing 32-bit signed numbers. The value at the ñinAò input of the block is 

compared to the values at the ñinBò and ñinCò inputs of the block according to the compare type 

specified in the block settings menu. Block must be activated with sending a HIGH signal to the 

ñEnaò input of the block. 

If the comparing condition is satisfied, output of the block becomes ñ1ò or HIGH, otherwise it is ñ0ò 

or LOW. 

Desired threshold values for comparing can be selected in Block Settings menu or they can be 

adjusted with ñinBò and ñinCò inputs of the block by connecting a register to the inputs. 

With the Long Comparator block, ñgreater thanò, ñsmaller thanò, ñout of rangeò, ñequal toò, ñgreater 

than or equal toò, ñsmaller than or equal toò, ñnot equal toò operations can be performed. 
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For the operations ñgreater thanò, ñsmaller thanò, ñgreater than or equal toò, ñsmaller than or equal 

toò, ñnot equal toò; the value at the ñinAò input of the block is compared to the value at the ñinBò 

input of the block. 

For the operations ñin rangeò and ñout of rangeò; the value at the ñinAò input of the block is 

compared to the values at the ñinBò and ñinCò inputs of the block. 

If ñin rangeò or ñout of rangeò operations are going to be used, the value at the ñinBò input of the 

block should be smaller than the value at the ñinCò input of the block. (inB < inC)  

If the signal at the ñEnaò input of the block goes to ñ0ò from ñ1ò while the output is equal to ñ1òor 

output is HIGH, output of the block will stay the same. 

Comparison 
Type 

Used Inputs Enb Explanation 

Equal To inA, inB 1 If inA = inB then #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Greater Than inA, inB 1 If inA > inB then #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Smaller Than inA, inB 1 If inA < inB then #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Greater Than 

or Equal To 
inA, inB 1 LŦ ƛƴ! җ ƛƴ. ǘƘŜƴ #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Smaller Than 

or Equal To 
inA, inB 1 LŦ ƛƴ! Җ ƛƴ. ǘƘŜƴ #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Not Equal To inA, inB 1 LŦ ƛƴ! ґ ƛƴ. ǘƘŜƴ #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

In Range inA, inB, inC 1 If inB < inA < inC then #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

Out of Range inA, inB, inC 1 If inB < inC < inA or inA < inB < inC then #LCmp0 ƻǳǘǇǳǘ ƛǎ άмέΦ 

- - 0 Previous output preserved; output not updated 
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5.3.5  Sample Application  

 

In this example, comparison type is selected as ñGreaterò. 

The block is enabled with the HIGH signal at the Enb input of the block, while 

the value at the inA input of the block has a value equal to the value at the 

inB input of the block(lower threshold), so the output is LOW or ñ0ò, therefore 

the Relay Output takes the ñ0ò value. 
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5.4  WORD MATH  

5.4.1  Connections  

inA:  WORD data input 

 

#WMat0:  WORD output inB :  WORD data input 

Trg:  Trigger input 

5.4.2  Connection Explanations  

inA:  WORD input 

WORD value to be processed. 

inB:  WORD input 

WORD value to be processed. 

Trg:  Trigger input 

If the ñOn When Trig is Activeò is selected in Block Settings menu, block is activated at each rising 

edge detected at the Trg input of the block. 

#WMat0:  WORD output 

16-bit WORD output of the block. 
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5.4.3  Block  Settings  

 

 

    

 

Math Type:  Mathematical operation is specifed 
here. 

INB:  WORD input to be processed. 

On When Trig is Active:  If selected, block is 
activated at each rising edge detected at the Trg 
input of the block 

Write On Input: 

If this option is selected, the value at the inA 
input of the block and the value at the inB input 
of the block is processed. Result of the operation 
is written on the inA input of the block. An WORD 
register should be connected to the inA input of 
the block. This operation is performed at each 
t[/ ŎȅŎƭŜ ōȅ ŘŜŦŀǳƭǘΦ LŦ άhƴ ²ƘŜƴ ¢ǊƛƎ ƛǎ !ŎǘƛǾŜέ 
option is selected, this operation is performed at 
each rising edge detected on the Trig input of the 
block. 

 

5.4.4  Block Explanation  

It is used for mathematical operations which result in range 0-65535(16-bit). With Word Math 

block ñadditionò, ñsubtractionò, ñmultiplicationò, ñdivisionò, ñlogic ANDò, ñlogic ORò, ñlogic XORò, 

ñshift leftò, ñshift rightò, ñcheckBitò, ñLeftShiftCheckFirstò, ñRightShiftCheckFirstò, 

ñLeftShiftCheckLastò, ñRightShiftCheckLastò, ñabsolute valueò, ñbit compareò, ñmodò, ñbit replaceò, 

ñgetò, ñlow limitò, ñhigh limitò, ñmerge A-Bò and ñsetò operations can be performed. 

On When Trig is Active:  If this option is selected, with every rising edge on the ñTrgò input on the 

block, specified mathematical operation is performed. 
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Write on Input:  If this option is selected, the value at the ñinAò input of the block and the value at 

the ñinBò input of the block is processed. Result of the operation is written on the ñinAò input of the 

block. A WORD register should be connected to the inA input of the block. This operation is 

performed at each PLC cycle by default.  

If ñOn When Trig is Activeò option is selected, this operation is performed at each rising edge 

detected on the ñTrgò input of the block. 

Math Types and Explanations: 

Math Used Inputs Explanation 

ADDITION (+) inA, inB 

The values at the άinAέ and the άinBέ input are added and the result is 
written to the άІ²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ 
ǘƘŜ άinAέ input.  

SUBTRACTION (-) inA, inB 

The values at the άinAέ and the άinBέ input are subtracted and the 
result is written to the άІ²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ 
LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ 
block and ǘƘŜ άinAέ input. 

MULTIPLICATION (*) inA, inB 

The values at the άinAέ and the άinBέ input are multiplied and the result 
is written to the άІ²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ 
ǘƘŜ άinAέ input. 

DIVISION (/) inA, inB 

The value at the άinAέ is divided to the value at the άinBέ and the result 
is written to the άІ²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ 
ǘƘŜ άinAέ input. 

AND inA, inB 

The values at the άinAέ and the άinBέ input are bitwise ANDed and the 
result is written to the άІ²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ 
LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ 
ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. 

OR inA, inB 

The values at the άinAέ and the άinBέ input are bitwise ORed and the 
result is written to the άІ²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ 
LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ 
block and the άinAέ input. 

XOR inA, inB 

The values at the άinAέ and the άinBέ input are bitwise XOR and the 
result is written to the άІ²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ 
LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ 
ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. 

SHIFT LEFT inA, inB 

The bits of the value at the άinAέ input are shifted left by the value at 
the άinBέ and the result is written to the άІ²aŀǘлέ output of the 
ōƭƻŎƪΦ Φ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ 
ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. (Ex: inA =1110b, 
inB=1 then; #WMat0=1100b) 
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SHIFT RIGHT inA, inB 

The bits of the value at the άinAέ input are shifted right by the value at 
the άƛnBέ and the result is written to the άІ²aŀǘлέ output of the 
ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ written to the 
ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. (Ex: inA=1110b, 
inB=1 then; #WMat0=0111b) 

CHECK BIT inA, inB 

The bit of the value at the άinAέ is checked and written to the 
άІ²aŀǘлέ output of the block where n is specified by the άinBέ input 
of the block. άinBέ must be between 0-мрΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ 
ǘƘŜ άinAέ input.  

(Ex: inA=1110, inB=2 then; #WMat0=1) 

LEFTSHIFTCHECKFIRST inA, inB 

0th bit of the value at the άinAέ is checked and written to the άІ²ŀǘлέ 
output of the block. The bits of the value at the άinAέ is shifted left by 
the value at the άinBέ input of the block and written to the output 
άІ²aŀǘлέ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ 
written to the άinAέ input. 

RIGHTSHIFTCHECKFIRS
T 

inA, inB 

0th bit of the value at the άinAέ is checked and written to the 
άІ²aŀǘлέ output of the block. The bits of the value at the άinAέ is 
shifted right by the value at the άinBέ input of the block and written to 
the output άІ²aŀǘлέ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ 
result is written to the άinAέ input. 

LEFTSHIFTCHECKLAST inA, inB 

15th bit of the value at the άinAέ is checked and written to the 
άІ²aŀǘлέ output of the block. The bits of the value at the άinAέ is 
shifted left by the value at the άinBέ input of the block and written to 
the output άІ²aŀǘлέ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ 
result is written to the άinAέ input. 

RIGHTSHIFTCHECKLAS
T 

inA, inB 

15th bit of the value at the άinAέ is checked and written to the 
άІ²aŀǘлέ output of the block.  The bits of the value at the άinAέ is 
shifted right by the value at the άinBέ input of the block and written to 
the output άІ²aŀǘлέ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ 
result is written to the άinAέ input. 

ABSOLUTE VALUE inA 
The absolute value of the value at the άinAέ is written to the άІ²aŀǘлέ 
ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ written 
to the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. 

COMPARE BIT inA, inB 

The bits of the values at the άinAέ and the άinBέ inputs of the block are 
compared starting from the left and one more of the value of the first 
different bit position is written to the άІ²aŀǘлέ output of the block. If 
all the bits are the same, 0 is written to the άІ²aŀǘлέ ƻǳǘǇǳǘΦ LŦ ά²ǊƛǘŜ 
ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ 
ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. (Ex: If 0th bit is different, 1 is written to the 
#WMat0.) 

MOD inA, inB 

Modular arithmetic operation. Mod(inB) of the value at the άinAέ is 
written to the άІ²aŀǘлέ output of the block. The value at the άinAέ is 
divided by the value at the άinBέ and the remainder is written to the 
άІ²aŀǘлέ ƻǳǘǇǳǘΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ 
to the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. (Ex: inA = 253, 
inB = 10 then O1 = 4) 
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BIT REPLACE inA, inB, INB 

Lǘ ƛǎ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ ƛƴŘŜȄ ƻŦ ǘƘŜ άƛƴ!έ ōƭƻŎƪ ƛƴǇǳǘ ǾŀƭǳŜ ōƛǘǎ ƛƴ ǘƘŜ άLb.έ 
value in the block options section to 0 or 1. The bit value to be written 
ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ άƛƴ.έ ōƭƻŎƪ ƛƴǇǳǘ ǾŀƭǳŜΦ The result of the 
operation is written to the άІ²aŀǘлέ output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ 
ǘƘŜ άinAέ input. 

GET inB 

It is used for reading a Word Register ōƭƻŎƪΩǎ ƻǊ ŀ ōƭƻŎƪΩǎ ǾŀƭǳŜ ǇǊŜǎŜƴǘ 
in the logic project. The block number to be read is specified with άinBέ 
input of the block. Read value is written to output άІ²aŀǘлέΦ LŦ ά²ǊƛǘŜ 
ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ 
ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. It is also used for some special commands. 
These commands can be seen in diagram below.  

LOW LIMIT inA, inB 

Specifies the minimum value that άІ²aŀǘлέ output can take. Desired 
minimum value is written to the άinAέ input. If άinBέ has a greater value 
than άinAέ input, the value at the άinBέ is written to the άІ²aŀǘлέ 
output. Otherwise, the value at the άinAέ is written to the άІ²aŀǘлέ 
output. ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ 
ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. (Ex: inA = 10, inB = 8 
then; #WMat0 = 10) 

HIGH LIMIT inA, inB 

Specifies the maximum value that άІ²aŀǘлέ output can take. Desired 
maximum value is written to the άinAέ input. If άinBέ has a smaller 
value than άinAέ input, the value at the άinBέ is written to the 
άІ²aŀǘлέ output. Otherwise, the value at the άinAέ is written to the 
άІ²aŀǘлέ output. ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ 
the ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. (Ex: inA = 10, inB 
= 12 then; #WMat = 10) 

MERGE A-B inA, inB 

The value at the άinBέ is shifted left by 8 bits and added to the value at 
the άƛnAέΦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ selected, the result is written to the 
ά²aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪ ŀƴŘ ǘƘŜ άinAέ input. (Two of the 8 bit 
merge blocks can be used for 16 bit merging.) 

SET inA, inB 

It is used for write to a Word Register block or to a block present in the 
logic project. άƛƴ!έ ōƭƻŎƪ ƛƴǇǳǘ ǾŀƭǳŜ ƛǎ ǘƘŜ ǾŀƭǳŜ ǘƻ ōŜ ǿǊƛǘǘŜƴΦ The 
block number to be written is specified with inB input of the block. The 
άƛƴ!έ ōƭƻŎƪ ƛƴǇǳǘ ǾŀƭǳŜ ƛǎ ǿǊƛǘǘŜƴ ōƻǘƘ ǘƻ ǘƘŜ άІ²Matлέ ōƭƻŎƪ ƻǳǘǇǳǘ 
and to the block to be written. (Ex: inA = 10, inB = 3001 then; 10 is 
written to the block which has block number 3001.) 
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5.4.4.1  GET Operation Special Commands  

When performing GET operation, if some special values are entered to the ñinBò input of the block 

then some special operations are performed by the block.  

Diagram below shows the commands and the related operations to the commands. 

inB Value Function Explanation 

20000 Resets the device using software. 

31000 Sends the value at the άinAέas DTMF code. (Only available for GSM devices.) 

 

5.4.5  Sample Application  

Addition examples: 

 

In sum_1 example, the values at the ñinAò and ñinBò input of the block are added and the result is 

written to the ñO1ò output of the block.  

In sum_2 example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the lues at 

the ñinAò and the ñinBò are added and the result is written to the ñinAò input at each detected rising 

edge on the ñTrgò input of the block.  
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Subtraction examples: 

 

In sub_1 example, the value at the ñinAò of the block is subtracted from the ñinBò input of the block 

and the result is written to the ñO1ò output of the block.  

In sub_2 example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the value at 

the ñinAò of the block is subtracted from the ñinBò input of the block and the result is written to the 

ñinAò input at each detected rising edge on the ñTrgò input of the block. 
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Multiplication examples; 

 

In Multiplication1 example, the value at the ñinAò input of the block is multiplied by the ñinBò input 

of the block and the result is written to the ñO1ò output of the block.  

In Multiplication2 example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the 

value at the ñinAò of the block is multiplied by the ñinBò input of the block and the result is written 

to the ñinAò input at each detected rising edge on the ñTrgò input of the block. 
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Division examples; 

 

In Division1 example, the value at the ñinAò input of the block is divided by the ñinBò input of the 

block and the result is written to the ñO1ò output of the block.  

In Division2 example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the value 

at the ñinAò of the block is divided by the ñinBò input of the block and the result is written to the 

ñinAò input at each detected rising edge on the ñTrgò input of the block. 
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AND and OR examples: 

 

Corresponding binary value of the decimal value at the inA: (10)10=(01010)2 

Corresponding binary value of the decimal value at the inB: (24)10= (11000)2 

The result of bitwise AND operation between inA and inB is: (8)10=(01000)2 

The result of bitwise OR operation between inA and inB is: (26)10=(11010)2 
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Exclusive OR(XOR) and Mod examples; 

 

Corresponding binary value of the decimal value at the inA: (13)10=(01101)2 

Corresponding binary value of the decimal value at the inB: (20)10= (10100)2 

The result of bitwise XOR operation between inA and inB is: (25)10=(11001)2 

In Mod example, the value at the ñinAò is divided by the value at ñinBò and the remainder of the 

operation is written to the ñO1ò output of the block. 
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Shift Left and Shift Right examples: 

 

Corresponding binary value of the decimal value at the inA: (8)10=(01000)2 

The value at the ñinBò input specifies the number of bits which ñinAò is going to be shifted by.  

After the shifting operation, result is written to the ñO1ò output of the block. 

Shift Left: When 8 is shifted left by 1: (16)10=(10000)2  is obtained. 

Shift Right: When 8 is shifted right by 1: (4)10=(00100)2 is obtained.   
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Check Bit examples; 

 

Corresponding binary value of the decimal value at the inA: (21)10=(10101)2 

The value at the ñinBò input specifies the index of the bit which is going to be checked. After the 

checking process, checked bit is written to the ñO1ò output of the block. 

In Check Bit 1 example, the value of the checked bit is (10101)2 :1. 

In Check Bit 2 example, the value of the checked bit is (10101)2 :0.  
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Absolute value examples: 

 

Distance of the value at the inA to the origin is written to the O1 output.  

In ñAbsoluteValue1ò example, distance of 5 to the origin is 5. 

In ñAbsoluteValue2ò example, distance of -5ô to the origin is 5.  
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Low Limit examples: 

 

Low limit value is connected to the ñinAò input of the block using a WORD register. 

In Low Limit 1 example, low limit is not activated. Since the value at the ñinBò input is greater than 

the low limit, the value at the ñinBò is written to the ñO1ò output of the block. 

In Low Limit 2 example, low limit is activated. Since the value at the ñinBò input is smaller than the 

low limit, the value at the ñinAò is written to the ñO1ò output of the block. 
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High limit examples: 

 

High limit value is connected to the ñinAò input of the block using a WORD register. 

In High Limit 1 example, high limit is not activated. Since the value at the ñinBò input is smaller 

than the low limit, the value at the ñinBò is written to the ñO1ò output of the block. 

In High Limit 2 example, high limit is activated. Since the value at the ñinBò input is greater than 

the low limit, the value at the ñinAò is written to the ñO1ò output of the block. 
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Merge A-B example: 

 

An 8 bit merge block is connected to ñinAò input of the block and an other 8 bit merge block is 

connected to ñinBò input of the block. The value at the ñinBò block is shifted left by 8 bits and added 

to the value at the ñinAò input of the block. That way, a merge 16 bit merge block is designed with 

0-8 bits are connected to ñinAò input and 9-15 bits are connected to ñinBò input.  
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Set example; 

 

The value to be set is connected to the ñinAò input of the block.  

Number of the target block is connected to the ñinBò input of the block.  

The value at the ñinAò input, 55, is set to the block with number 4010. 
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5.5  ANALOG MATH  

5.5.1  Connections  

inA:  Analog data input 

 

#AMat0:  Output of the Block inB :  Analog data input 

Trg:  Trigger input 

5.5.2  Connection Explanations  

inA:  Analog data input 

Analog value to be processed. 

inB:  Analog data input 

Analog value to be processed. 

Trg:  Trigger input 

If the ñOn When Trig is Activeò is selected in Block Settings menu, block is activated at each rising 

edge detected at the Trg input of the block. 

#AMat0:  Block of the Output 

32-bit floating point output of the block. 
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5.5.3  Block  Settings  

     

 

Analog Math Type:  Mathematical operation is 
specifed here 

INB:  Analog input to be processed. 

On When Trig is Active:  If selected, block is 
activated at each rising edge detected at the Trg 
input of the block 

Write On Input:  If this option is selected, the 
value at the inA input of the block and the value 
at the inB input of the block is processed. Result 
of the operation is written on the inA input of the 
block. An Analog register should be connected to 
the inA input of the block. This operation is 
performed at each PLC cycle by ŘŜŦŀǳƭǘΦ LŦ άhƴ 
²ƘŜƴ ¢ǊƛƎ ƛǎ !ŎǘƛǾŜέ ƻǇǘƛƻƴ ƛǎ selected, this 
operation is performed at each rising edge 
detected on the Trig input of the block. 

5.5.4  Block Explanation  

It is used for IEE754 floating point number mathematical operations. With Analog Math block, 

άŀŘŘƛǘƛƻƴέΣ άǎǳōǘǊŀŎǘƛƻƴέΣ άƳǳƭǘƛǇƭƛŎŀǘƛƻƴέΣ άŘƛǾƛǎƛƻƴέΣ άŀōǎƻƭǳǘŜ ǾŀƭǳŜέΣ άǎǉǳŀǊŜ ǊƻƻǘέΣ άǎƛƴέΣ άŎƻǎέΣ 

άǘŀƴέΣ άŀǎƛƴέΣ άŀŎƻǎέΣ άŀǘŀƴмέΣ άŀǘŀƴнέΣ άƎŜǘέΣ άƭƻǿ ƭƛƳƛǘέΣ άhigh ƭƛƳƛǘέΣ άǎŜǘέ ŀƴŘ ά²ƻǊŘ ǘƻ {ƛƎƴŜŘέ 

operations can be performed. 

On When Trig is Active:  If this option is selected, with every rising edge on the Trig input 

of the block, specified mathematical operation is performed. 

Write on Input:  If this option is selected, the value at the άinAέ input of the block and the value at the 

άinBέ input of the block is processed. Result of the operation is written on the άinAέ input of the block. 

An Analog Register block should be connected to the άinAέ input of the block. This operation is 

ǇŜǊŦƻǊƳŜŘ ŀǘ ŜŀŎƘ t[/ ŎȅŎƭŜ ōȅ ŘŜŦŀǳƭǘΦ LŦ άhƴ ²ƘŜƴ ¢ǊƛƎ ƛǎ !ŎǘƛǾŜέ ƻǇǘƛƻƴ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘƛǎ ƻǇŜǊŀǘƛƻƴ ƛǎ 

performed at each rising edge detected on the άTrgέ input of the block.  
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Math Types and Explanations: 

Math Used Inputs Explanation 

ADDITION (+) inA, inB 

The values at the άinAέ and the άinBέ input are added and the result is 
written to the άІ!aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the άІ!aŀǘлέ output of the block and 
ǘƘŜ άinAέ input. 

SUBTRACTION (-) inA, inB 

The values at the inA and the inB input are subtracted and the result is 
written to the άІ!aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the άІ!aŀǘлέ output of the block and 
ǘƘŜ άinAέ input. 

MULTIPLICATION (*) inA, inB 

The value at the άinAέ input of the block is multiplied by the άinBέ input 
of the block and the result is written to the άІ!aŀǘлέ output of the 
ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ 
άІ!aŀǘлέ output of the block and the inA input. 

DIVISION (/) inA, inB 

The value at the άinAέ input of the block is divided by the άinBέ input of 
the block and the result is written to the άІ!aŀǘлέ output of the block. 
LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ άІ!aŀǘлέ 
output of the block and the άinAέ input. 

ABSOLUTE VALUE inA 

The absolute value of the value at the άinAέ is written to the άІ!aŀǘлέ 
output of the block. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ written 
to the άІ!aŀǘлέ output of the block and the άinAέ input. (Ex: inA=-15 
then; #AMat0=15) 

SQUARE ROOT inA 

Takes the square root of the value at the άinAέ input and the result is 
written to the άІ!aŀǘлέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 
selected, the result is written to the άІ!aŀǘлέ output of the block and 
the άinAέ input. (Ex: inA=81 then; O1=9) 

SIN inA 
Trigonometric sine function Sin(inA). The result is written to the 
"#AIsm0" block output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ 
written to the άІ!aŀǘлέ output of the block and the άinAέ input. 

COS inA 
Trigonometric cosine function Cos(inA). The result is written to the 
"#AIsm0" block output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ 
written to the άІ!aŀǘлέ output of the block and the άinAέ input. 

TAN inA 
Trigonometric tangent function Tan(inA). The result is written to the 
"#AIsm0" block output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ 
written to the άІ!aŀǘлέ output of the block and the άinAέ input. 

ASIN inA 
Trigonometric arcsine function Asin(inA). The result is written to the 
"#AIsm0" block output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ 
written to the άІ!aŀǘлέ output of the block and the άinAέ input. 

ACOS inA 
Trigonometric arccosine function Acos(inA). The result is written to the 
"#AIsm0" block output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ 
written to the άІ!aŀǘлέ output of the block and the άinAέ input. 

ATAN1 inA 
Trigonometric arctangent function Atan(inA). The result is written to 
the "#AIsm0" block output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ 
written to the άІ!aŀǘлέ output of the block and the άinAέ input. 

ATAN2 inA, inB Trigonometric arctangent (inB/ inA) function Atan2(inA, inB). The result 
is written to the "#AIsm0" block output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ 
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the result is written to the άІ!aŀǘлέ output of the block and the άinAέ 
input. 

GET inA, inB 

It is used for reading a Word Register ōƭƻŎƪΩǎ ƻǊ ŀ ōƭƻŎƪΩǎ ǾŀƭǳŜ ǇǊŜǎŜƴǘ 
in the logic project. The block number to be read is specified with άinBέ 
input of the block. The read value is written to the "#AIsm0" block 
output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ 
άІ!aŀǘлέ output of the block and the άinAέ input. 

It is also used for some special commands. These commands can be 
seen in diagram below. 

LOW LIMIT inA, inB 

Specifies the minimum value that άІ!aŀǘлέ output can take. Desired 
minimum value is written to the άinAέ input. If άinBέ has a greater value 
than άinAέ input, the value at the άinBέ is written to the άІ!aŀǘлέ 
output. Otherwise, the value at the άinAέ is written to the άІ!aŀǘлέ 
output. LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ 
άІ!aŀǘлέ output of the block and the άinAέ input. (Ex: inA = 10, inB = 8 
then; O1 = 10) 

HIGH LIMIT inA, inB 

Specifies the maximum value that άІ!aŀǘлέ output can take. Desired 
maximum value is written to the άinAέ input. If άinBέ has a smaller 
value than άinAέ input, the value at the άinBέ is written to the 
άІ!aŀǘлέ output. Otherwise, the value at the άinAέ is written to the 
άІ!aŀǘлέ ƻǳǘǇǳǘΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ 
the άІ!aŀǘлέ output of the block and the άinAέ input. (Ex: inA = 10, inB 
= 12 then; O1 = 10) 

SET inA, inB 

It is used for write to a Word Register ōƭƻŎƪΩǎ or to a block present in 
the logic project. άƛƴ!έ ōƭƻŎƪ ƛƴǇǳǘ ǾŀƭǳŜ ƛǎ ǘƘŜ ǾŀƭǳŜ ǘƻ ōŜ ǿǊƛǘǘŜƴΦ The 
block number to be written is specified with inB input of the block. The 
άƛƴ!έ ōƭƻŎƪ ƛƴǇǳǘ ǾŀƭǳŜ ƛǎ ǿǊƛǘǘŜƴ ōƻǘƘ ǘƻ ǘƘŜ άІAMat0έ ōƭƻŎƪ ƻǳǘǇǳǘ 
and to the block to be written. (Ex: inA = 10, inB = 3001 then; 10 is 
written to the block which has block number 3001.)  

WORD TO SIGNED inA 

A Word Register block containing 16-bit unsigned number is connected 
to άinAέ input of the block and converted to the 16-bit signed number 
and written to the άІ!aŀǘлέ output of the block. (Ex: inA=65535 then; 
#AMat0=-1,  inA=65534 then; #AMat0=-2  inA=32768 then; #AMat0=-
32768,  inA=32769 then; #AMat0=-32767,  inA=1 then; #AMat0=1,  
inA=32766 then; #AMat0=32766,  inA=32767 then; #AMat0=32767)  )  
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5.5.4.1  GET Operation Special Commands  

When performing GET operation, if some special values are entered to the ñinBò input of the block 

then some special operations are performed by the block.  

Diagram below shows the commands and the related operations to the commands 

inB Value Function Explanation 

10000 Reads the temperature value from the integrated temperature sensor SHT21. 
Aavilable only for devices that have the integrated temperature sensor. 

10001 Reads the humidity value from the integrated temperature sensor SHT21. Aavilable 
only for devices that have the integrated humidity sensor. 

20000 Reads the RMC geographic latitude data from GPS. 

20001 Reads the RMC geographic longitude data from GPS. 

20002 Reads the geographic speed data from GPS.(km/h) 

20003 Reads the GLL geographic latitude data from GPS. 

20004 Reads the GLL geographic longitude data from GPS. 

20005 Reads the HEH degree data from GPS. 

30001 Real time clock, VBAT ς Battery voltage in Volts 
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5.5.5  Sample Application  

Addition examples: 

 

 In ñAddition1ò example, the values at the inA and inB input of the block are added and the result 

is written to the O1 output of the block. 

In ñAddition2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the 

values at the inA and the inB are added and the result is written to the inA input at each detected 

rising edge on the Trig input of the block.  
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Subtraction examples: 

 

In ñSubtraction1ò example, the value at the inA of the block is subtracted from the inB input of the 

block and the result is written to the O1 output of the block. 

In ñSubtraction2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the 

value at the inA of the block is subtracted from the inB input of the block and the result is written 

to the inA input at each detected rising edge on the Trig input of the block.  
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Multiplication examples: 

 

In ñMultiplication1ò example, the value at the inA input of the block is multiplied by the inB input of 

the block and the result is written to the O1 output of the block. 

In ñMultiplication2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, 

the value at the inA of the block is multiplied by the inB input of the block and the result is written 

to the inA input at each detected rising edge on the Trig input of the block.  
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Division examples: 

 

In ñDivision1ò example, the value at the inA input of the block is divided by the inB input of the 

block and the result is written to the O1 output of the block. 

In ñDivision2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the 

value at the inA of the block is divided by the inB input of the block and the result is written to the 

inA input at each detected rising edge on the Trig input of the block. 
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Absolute value examples: 

 

Distance of the value at the inA to the origin is written to the O1 output. 

In ñAbsoluteValue1ò example, distance of 25.6 to the origin is 25.6. 

In ñAbsoluteValue2ò example, distance of -32.6 to the origin is 32.6.   
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Low limit examples: 

 

Low limit value is connected to the inA input of the block using a WORD register. 

In ñLow Limit 1ò example, low limit is not activated. Since the value at the inB input is greater than 

the low limit, the value at the inB is written to the O1 output of the block. 

In ñLow Limit 2ò example, low limit is activated. Since the value at the inB input is smaller than the 

low limit, the value at the inA is written to the O1 output of the block.  
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High limit examples: 

 

High limit value is connected to the inA input of the block using a WORD register. 

In ñHigh Limit 1ò example, high limit is not activated. Since the value at the inB input is smaller 

than the low limit, the value at the inB is written to the O1 output of the block. 

In ñHigh Limit 2ò example, high limit is activated. Since the value at the inB input is greater than 

the low limit, the value at the inA is written to the O1 output of the block.  
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Set example: 

 

The value to be set is connected to the inA input of the block. 

Number of the target block is connected to the inB input of the block. 

The value at the inA input, -123.5, is set to the block with number 6020.  
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5.6  LONG MATH  

5.6.1  Connections  

InA:  Long data input  

 

#LMat0:  Output of the Block InB :  Long data input 

Trg:  Trigger input 

5.6.2  Connection Explanations  

InA:  Long data input 

Long value to be processed. 

InB :  Long data input 

Long value to be processed. 

Trg:  Trigger input 

If the ñOn When Trig is Activeò is selected in Block Settings menu, block is activated at each 

rising edge detected at the Trg input of the block. 

#LMat0:  Output of the Block 

32-bit signed output of the block. 
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5.6.3  Block  Settings  

     

 

Math Type:  Mathematical operation is specifed 
here 

INB:  Second long input to be processed can be 
entered in Block Settings menu.  

On When Trig is Active:  If selected, block is 
activated at each rising edge detected at the Trg 
input of the block 

Write On Input:  If this option is selected, the 
value at the inA input of the block and the value 
at the inB input of the block is processed. Result 
of the operation is written on the inA input of the 
block. A long register should be connected to the 
inA input of the block. This operation is 
performed at each PLC cycle by ŘŜŦŀǳƭǘΦ LŦ άhƴ 
²ƘŜƴ ¢ǊƛƎ ƛǎ !ŎǘƛǾŜέ ƻǇǘƛƻƴ ƛǎ selected, this 
operation is performed at each rising edge 
detected on the Trig input of the block. 

 

5.6.4  Block Explanation  

It is used for mathematical operations which result in 32-bit signed integers. With Long Math block 

ñadditionò, ñsubtractionò, ñmultiplicationò, ñdivisionò, ñlogic ANDò, ñlogic ORò, ñlogic XORò, ñshift leftò, 

ñshift rightò, ñcheckBitò, ñLeftShiftCheckFirstò, ñRightShiftCheckFirstò, ñLeftShiftCheckLastò, 

ñRightShiftCheckLastò, ñabsolute valueò, ñbit compareò, ñmodò, ñbit replaceò, ñgetò, ñlow limitò, ñhigh 

limitò, ñmerge A-Bò, ñWORD to signedò and ñsetò operations can be performed. 

On When Trig is Active:  If this option is selected, with every rising edge on the ñTrgò input of the 

block, specified mathematical operation is performed. 
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Write on Input:  If this option is selected, the value at the ñinAò input of the block and the value at 

the ñinBò input of the block is processed. Result of the operation is written on the ñinAò input of the 

block. An Analog Register block should be connected to the ñinAò input of the block. This operation 

is performed at each PLC cycle by default. If ñOn When Trig is Activeò option is selected, this 

operation is performed at each rising edge detected on the ñTrgò input of the block. 

Math Types and Explanations: 

Math Used Inputs Explanation 

ADDITION (+) InA, InB 

The values at the inA and the inB input are added and the result is 

ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 

selected, the result is written to the inA input. 

SUBTRACTION (-) InA, InB 

The values at the inA and the inB input are subtracted and the 

result is written to the OUT output ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 

selected, the result is written to the inA input. 

MULTIPLICATION(*

) 
InA, InB 

The value at the inA input of the block is multiplied by the inB input of the 

ōƭƻŎƪ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ 

LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ƛƴ! ƛƴǇǳǘΦ 

DIVISION(/) InA, InB 

The value at the inA input of the block is divided by the inB input of the 

ōƭƻŎƪ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ 

LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ƛƴ! ƛƴǇǳǘΦ 

AND InA, InB 

The values at the inA and the inB input are bitwise ANDed and the 

ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 

selected, the result is written to the inA input. ( Ex: InA=0110, InB=1011  

then Out=0010) 

OR InA, InB 

The values at the inA and the inB input are bitwise ORed and the 

ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 

selected, the result is written to the inA input. ( Ex: InA=0110, InB=0101 

then; Out=0111) 

XOR InA, InB 

The values at the inA and the inB input are bitwise XORed and the 

ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ 

selected, the result is written to the inA input. ( Ex: InA=0101, InB=1001 

then; Out=1100) 

SHIFT LEFT InA, InB 
The bits of the value at the inA input are shifted left by the value at 

the inB and the result is written to the OUT output of the block. . If 
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ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ƛƴ! input. 

(Ex: inA =1110b, inB=1 then; OUT=1100b) 

SHIFT RIGHT InA, InB 

The bits of the value at the inA input are shifted right by the value 

at the inB and the result is written to the OUT output of the block. . 

LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ƛƴ! ƛƴǇǳǘΦ 

(Ex: inA=1110b, inB=1 then; OUT=0111b) 

CHECK BIT InA, InB 

¢ƘŜ ƴΩǘƘ ōƛǘ ƻŦ ǘƘŜ ǾŀƭǳŜ ŀǘ ǘƘŜ ƛƴ! ƛǎ ŎƘŜŎƪŜŘ ŀƴŘ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢ 

output of the block where n is specified by the inB input of the 

block. inB must be between 0-15. (Ex: inA=1110, inB=2 then; OUT=1) 

LEFTSHIFTCHECKFI

RST 
InA, InB 

0th bit of the value at the inA is checked and written to the OUT 

output of the block. The bits of the value at the inA is shifted left 

by the value at the inB input of the block and written to the output 

h¦¢ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ 

the inA input. 

RIGHTSHIFTCHECK

FIRST 
InA, InB 

0th bit of the value at the inA is checked and written to the OUT 

output of the block. The bits of the value at the inA is shifted right 

by the value at the inB input of the block and written to the output 

h¦¢ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ 

the inA input. 

LEFTSHIFTCHECKL

AST 
InA, InB 

15th bit of the value at the inA is checked and written to the OUT 

output of the block. The bits of the value at the inA is shifted left 

by the value at the inB input of the block and written to the outputOUT of 

ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ ƛƴ! 

input. 

RIGHTSHIFTCHECK

LAST 
InA, InB 

15th bit of the value at the inA is checked and written to the OUT 

output of the block. The bits of the value at the inA is shifted right 

by the value at the inB input of the block and written to the output 

h¦¢ ƻŦ ǘƘŜ ōƭƻŎƪΦ LŦ ά²ǊƛǘŜ ƻƴ LƴǇǳǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ǿǊƛǘǘŜƴ ǘƻ 

the inA input. 

ABSOLUTE VALUE InA 
The absolute value of the value at the inA is written to the OUT 

output of the block. (Ex: InA=-5 then; Out=5 or InA=22 then; Out=22 ) 

COMPARE BIT  
The bits of the values at the inA and the inB inputs of the block are 

compared starting from the left and the first different bits position 
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is written to the OUT output of the block. If all the bits are the same, 0 is 

written to the OUT output. One more of the value of the 

ŘƛŦŦŜǊŜƴǘ ōƛǘΩǎ ƛƴŘŜȄ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ǘƘŜ h¦¢Φ ό9ȄΥ LŦ лǘƘ ōƛǘ ƛǎ ŘƛŦŦŜǊŜƴǘΣ м ƛǎ 

written to the OUT.) 

MOD InA, InB 

Modular arithmetic operation. Mod(inB) of the value at the inA is 

written to the OUT output of the block.The value at the inA is 

divided by the value at the inB and the remainder is written to the 

OUT output.(Ex: inA = 253, inB = 10 then OUT = 4 ) 

BIT REPLACE  
It is used for replacing a bit of the value of the inA with 0 or 1. The 

value at the inB specifies the target bit 

GET InA, InB 

Lǘ ƛǎ ǳǎŜŘ ŦƻǊ ǊŜŀŘƛƴƎ ŀ ²hw5 ǊŜƎƛǎǘŜǊΩǎ ƻǊ ŀ ōƭƻŎƪΩǎ ǾŀƭǳŜ ǇǊŜǎŜƴǘ 

in the logic project. The block to be read is specified with inB input 

of the block. It is also used for some special commands. These 

commands can be seen in diagram below. 

LOW LIMIT InA, InB 

Specifies the minimum value that OUT output can take. Desired 

minimum value is written to the inA input. If inB has a greater 

value than inA input, the value at the inB is written to the OUT 

output. Otherwise, the value at the inA is written to the OUT 

output.(Ex: inA = 10, inB = 8 then; OUT = 10) 

HIGH LIMIT InA, InB 

Specifies the maximum value that OUT output can take. Desired 

maximum value is written to the inA input. If inB has a smaller 

value than inA input, the value at the inB is written to the OUT 

output. Otherwise, the value at the inA is written to the OUT 

output.(Ex: inA = 10, inB = 12 then; OUT = 10) 

MERGE A-B InA, InB 
The value at the inB is shifted left by 8bits and added to the value 

at the inA. 

SET InA, InB 

It is used for write to a WORD register or to a block present in the 

logic project. The block to be written is specified with inB input of 

the block.(Ex: inA = 10, inB = 3001 then; 10 is written to the block 

which has block number 3001.)  

WORD TO SIGNED  

A WORD register containing 16-bit unsigned number is connected to inA 

input of the block and converted to the 16-bit signed number and written 

to the OUT output of the block. (Ex: inA=65535 then; OUT=-1, inA=65534 

then; OUT=-2 ) 
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5.6.4.1  GET Operation Special Commands  

When performing GET operation, if some special values are entered to the inB input of the block 

then some special operations are performed by the block. Diagram below shows the commands 

and the related operations to the commands. 

inB Value Function Explanation 

10000 Reads the temperature value from the integrated temperature sensor SHT21. 
Aavilable only for devices that have the integrated temperature sensor. 

10001 Reads the humidity value from the integrated temperature sensor SHT21. Aavilable 
only for devices that have the integrated humidity sensor. 

20000 Reads the RMC geographic latitude data from GPS. 

20001 Reads the RMC geographic longitude data from GPS. 

20002 Reads the geographic speed data from GPS.(km/h) 

20003 Reads the GLL geographic latitude data from GPS. 

20004 Reads the GLL geographic longitude data from GPS. 

20005 Reads the HEH degree data from GPS. 

30001 Real time clock, VBAT ς Battery voltage in Volts 
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5.6.5   Sample Application s 

Addition examples: 

 

In ñAddition1ò example, the values at the inA and inB input of the block are added and the result 

is written to the OUT output of the block. 

In ñAddition2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the 

values at the inA and the inB are added and the result is written to the inA input at each detected 

rising edge on the Trig input of the block.   
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Subtraction examples: 

 

In ñSubtraction1ò example, the value at the inA of the block is subtracted from the inB input of the 

block and the result is written to the OUT output of the block. 

In ñSubtraction2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the 

value at the inA of the block is subtracted from the inB input of the block and the result is written 

to the inA input at each detected rising edge on the Trig input of the block.   
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Multiplication examples: 

 

In ñMultiplication1ò example, the value at the inA input of the block is multiplied by the inB input of 

the block and the result is written to the OUT output of the block. 

In ñMultiplication2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, 

the value at the inA of the block is multiplied by the inB input of the block and the result is written 

to the inA input at each detected rising edge on the Trig input of the block. 
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Division examples: 

 

In ñDivision1ò example, the value at the inA input of the block is divided by the inB input of the 

block and the result is written to the OUT output of the block. 

In ñDivision2ò example, ñOn When Trig is Activeò and ñWrite on Inputò is selected. Hence, the 

value at the inA of the block is divided by the inB input of the block and the result is written to the 

inA input at each detected rising edge on the Trig input of the block.   
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AND and OR examples: 

 

Corresponding binary value of the decimal value at the inA: ; (21)10=(10101)2 

Corresponding binary value of the decimal value at the inB: (11)10= (01011)2 

The result of bitwise AND operation between inA and inB is: (1)10=(00001)2 

The result of bitwise OR operation between inA and inB is: (31)10=(11111)2 
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Exclusive OR(XOR) and MOD example: 

 

Corresponding binary value of the decimal value at the inA: (27)10=(11011)2 

Corresponding binary value of the decimal value at the inB: (20)10= (01011)2 

The result of bitwise XOR operation between inA and inB is: (16)10=(10000)2 

In Mod example, the value at the inA is divided by the value at inB and the remainder of the 

operation is written to the OUT output of the block.  
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Shift Left and Shift Right examples: 

 

InAôdaki deĵerin bitlerine ayrēlmēĸ hali; (4)10=(00100)2ôdir.  

InBôdeki deĵer ka­ bit kaydērma yapēlacaĵēnē gºsterir. 

Out ­ēkēĸēna InAôdaki deĵerin bitleri kaydērēldēktan sonraki long deĵeri yazēlēr. 

Sola Kaydēr; 4 deĵeri 2 bit sola kaydērēldēĵēnda; (16)10=(10000)2  deĵeri elde edilir. 

Saĵa Kaydēr; 4 deĵeri 2 bit saĵa kaydērēldēĵēnda; (1)10=(00001)2  deĵeri elde edilir. 

 

Corresponding binary value of the decimal value at the inA: ; (4)10=(00100)2  

The value at the inB input specifies the number of bits which inA is going to be shifted by. 

After the shifting operation, result is written to the OUT output of the block. 

Shift Left: When 8 is shifted left by 1: (16)10=(10000)2 is obtained. 

Shift Right: When 8 is shifted right by 1: (1)10=(00001)2  is obtained.  
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Check Bit examples: 

 

Corresponding binary value of the decimal value at the inA: (21)10=(10101)2 

The value at the inB input specifies the index of the bit which is going to be checked. After the 

checking process, checked bit is written to the OUT output of the block. 

In ñCheck Bit 1ò example, the value of the checked bit is (10101)2 =1 

In ñCheck Bit 2ò example, the value of the checked bit is (10101)2=0 
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Absolute Value examples: 

 

Distance of the value at the inA to the origin is written to the OUT output. 

In ñAbsoluteValue1ò example, distance of 445 to the origin is 445. 

In ñAbsoluteValue2ò example, distance of -412 to the origin is 412. 
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Low Limit examples: 

 

Low limit value is connected to the inA input of the block using a long register. 

In ñLow Limit 1ò example, low limit is not activated. Since the value at the inB input is greater than 

the low limit, the value at the inB is written to the OUT output of the block. 

In ñLow Limit 2ò example, low limit is activated. Since the value at the inB input is smaller than the 

low limit, the value at the inA is written to the OUT output of the block. 
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High Limit examples: 

 

High limit value is connected to the inA input of the block using a WORD register. 

In ñHigh Limit 1ò example, high limit is not activated. Since the value at the inB input is smaller 

than the low limit, the value at the inB is written to the OUT output of the block. 

In ñHigh Limit 2ò example, high limit is activated. Since the value at the inB input is greater than 

the low limit, the value at the inA is written to the OUT output of the block.  
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Merge A-B example: 

 

The value at the inB block is shifted left by 8bits and added to the value at the inA input of the 

block.The result is written to the Out output of the block. Two 16-bit word registerôs bits are 

concetanated with Long Math  block. 

 

Set example: 

 

The value to be set is connected to the inA input of the block. 

Number of the target block is connected to the inB input of the block. 
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The value at the inA input, 545, is set to the block with number 6003. 

6  COUNTER BLOCKS  

6.1  UP/DOWN COUNTER 1  

6.1.1  Connections  

Trg:  Trigger input 

 

#U/D10:  Block output Res:  Reset input 

Dir:  Direction input 

 

6.1.2  Connection Explanations  

Trg:  Trigger input 

It is the trigger input. 

Res:  Reset input 

The counterôs reset input. 

Dir:  Direction input 

Counter direction binary input. 

#U/D10:  Block output 

Counter value output.  
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6.1.3  Block  Settings  

    

 

Up:  If selected; Counter increases in the positive (+) 
direction. If it is desired to select from outside the 
block, Logic high(1) should be applied to "Dir" input. 

Down:  If selected; Counter increases in the negative 
(-) direction. If you want to select from outside the 
block, logic low(0) should be applied to "Dir" input. 

Retentive (Persistence):  If selected; the counter 
keeps the last value when the power of the device is 
interrupted or reset. 

 

6.1.4  Block Explanation   

It is used to increment the counting process from any value in positive (+) direction one by one, 

or to reduce a value in negative (-) direction one by one. 

If the counter direction is to be determined from outside the block;  

"Dir" input of the counter is logic high(1) => the counter has positive (+) direction 

"Dir" input of the counter is logic low(0) => the counter has positive (-) direction  

The counter Increases/decreases value by 1 on the rising edge of the logic high(1) signal 

applied to ñTrgò input. 

The reference point from which the counting process starts can be specified by overwriting the 

block register. 

It can count 32 bits signed integers. 
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6.1.5  Sample Application  

 

In the example, on the rising edge of each logic high(1) signal coming from DI0; If the DI2 input 

is logic high(1), it performs counting upwards, else if the DI2 input is logic low(0), it performs 

counting downwards. 

Logic high(1) from DI1 input is used for resetting the counter.  
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6.2  UP/DOWN COUNTER 2  

6.2.1  Connections  

Up:  Up input 

 

#U/D20:  Block output Dow:  Down input 

Res:  Reset input  

 

6.2.2  Connection Explanations   

Up:  Up input 

The counter value increases by 1, when ñUpò input triggered. 

Dow:  Down input 

The counter value decreases by 1, when ñDowò input triggered. 

Res:  Reset input 

It is counterôs reset input. 

#U/D20:  Block output 

It is counterôs value output. 
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6.2.3  Block  Settings  

 

Retentive (Persistence):  If selected; the counter keeps the 
last value when the power of the device is interrupted or 
reset. 

 

6.2.4  Block Explanation  

It is used when positive (+) direction and negative (-) direction counting is done from two 

different inputs on the block. 

The counter value increases by 1 when the rising edge applied at the "Up" input. 

When the rising edge applied the "Dow" input, the counter value 1 is decremented. 

The reference point from which counting starts can be specified by writing on the block register. 

Up to 32-bit counting can be performed. 
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6.2.5  Sample Application  

 

In the example; 

At the rising edge of each logic high(1) signal DI1, the counter value  is incremented by 1. 

At the rising edge of each logic high(1) signal DI2, the counter value  is decremented by 1. 

DI3 input logic high(1) is used to reset the counter.  
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6.3  RUN TIME  

6.3.1  Connections  

Act:  Activation input 

 

#RTB0:  Block output 

Res:  Reset input 

6.3.2  Connection Explanations  

Act:  Activation input 

Block enable input. 

Res:  Reset 

Run-time counterôs reset input. 

#RTB0:  Block output 

Runtime value.  
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6.3.3  Block  Settings  

 

 

Time Scale:  ά{ŜŎƻƴŘǎΣ ƳƛƴǳǘŜǎΣ hours" can be selected 
from the time scales. 

 

6.3.4  Block Explanation  

Run Time block is used to save the runtime. 

When the "Act" input is logic(1), it counts the time in selected time scale (seconds, minutes, 

hours and writes to the output. 

On every logic(1) signal applied on the "Act" input, it continues to count from the last value. 

The counter value is reset when the rising edge is applied on the block "Res" input. 
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6.3.5  Sample Application  

 

In the example, RQ0 is started from DI0 input and stopped from DI1 input. 

With the RTB block, the duration when the RQ0 is  logic high(1)  will be monitored. 

DI2 input will reset the run time. 

7  GSM BLOCKS  

In the group of GSM blocks; There are blocks for receiving SMS, sending SMS, starting DTMF 

call, receiving DTMF call and GSM signal quality. 
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     (1) 

SMS contents and GSM numbers are written in the "String Table" in GSM blocks. Picture (1) 

SMS contents and phone numbers written in the text table are selected with the "String 

Reference Block". 

  



  

187  Distributed Control Systems / Programming Manual 

7.1  SMS RECEIVER  

7.1.1  Connections  

No:  Phone Number input 

      

#SMSRc0:  Block output 

Msg:  Message input Fla:  Flag output 

 

7.1.2  Connection Explanations  

No:  Phone Number input 

It is for SMS filtering by sender phone number. Only SMS messages send by this phone 

number is accepted. If it is empty or not connected, there will be no SMS filtering by sender 

phone number. 

Msg:  Message input 

Reference message input for comparison  

#SMSRc0:  Block output 

The received SMS message is processed according to the parse method. Result of SMS Text 

parsing is written block output. 

Fla:  Flag output 

If a new SMS text message is received, the Fla output generates a single cycle pulse output.  
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7.1.3  Block  Settings  

    
 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parse Method:  There are four ƳŜǘƘƻŘǎΤ ά{ǘǊƛƴƎ 
/ƻƳǇŀǊŜέ, ά!ǎŎƛƛ ǘƻ LƴǘŜƎŜǊέΣ ά¢ŜȄǘҐΥ±ŀƭǳŜέ ŀƴŘ 
έ²ǊƛǘŜ Lƴǘƻ 5ŜǾƛŎŜέΦ 

Text Offset:  In the string table, determines the 
offset which the received SMS will be saved into. 
Note: Text offset should be selected from 
unused string offset. Because, received text 
message will be written into it. 

 

7.1.4  Block Explanation  

SMS Receiver block is used in applications requiring SMS control. String reference blocks are 

connected to the No and Msg inputs.   

ñText Offsetò combobox, determines the offset which the received SMS will be saved into. This 

index value should be an appropriate value in the string table, care must be taken for not to affect 

the indices used by other blocks. 

The incoming SMS text is written to the index determined from the options. Thus, this value can 

be used as desired with text reference. 

Phone No to be accepted:  You need to enter the telephone number into the "String Table" which 

will be used to accept SMS messages including the country code (i.e +44752é). If an SMS from 

any number will be accepted, this input is left blank or the phone number is entered as ñ0ò. 
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Parse Method:  If the ñString Compareò option is selected in the ñParse Methodò combobox in the 

SMS Receiver block settings, the text of the received SMS is compared with the text in the ñMsgò 

input. If the text compared with the received SMS is same, the block output becomes high(1) and 

continuously remains in high(1) state.      

If the "Ascii To Integer" option is selected in the "Parse Method" combobox, content of the 

received SMS is converted into integer and written to the block output. 

If the ñText=:Valueò option is selected in the ñParse Methodò combobox, the ñValueò value in the 

ñText=:Value:ò format message saved in the text table is written to the block ñOutò output as soon 

as the SMS is received. If the text reference connected to the msg pin is the same as the Text 

part of the message, the value is written to the output. If not the same, it preserves the value. For 

example, if ABC is written in the text reference, when ABC=123 is sent, 123 information is written 

to the output. If AB=12 is sent, the value does not change. 

If the "Write Into Device" option is selected, it allows the received SMS to be saved to the string 

offset selected from the block special settings. 

If a text reference block is connected to the No pin, only the SMS from the connected number will 

be received, otherwise it will receive the SMS from any number. 

When each SMS is received, the Fla output generates a rising edge trigger. 

The SMS Receiver block is available on non-PPP firmwares if only the device has GSM feature 

and SMS feature is turned on. 
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7.1.5  Sample Application  

 

 

SMS Receiver blocks are used to turn the system on and off. The system works according to the 

information from the number indicated in the SMS Receiver block. When the "open_role" SMS is 

received from the number specified in the string table, the pulse relay output and the RQ0 will 

become logical high(1) and the system will start to operate. When we consider the system off 

blocks group; "close_role" is connected to the string reference, and when "close_role" SMS is 

received from the number specified in the string table, the pulse relay RQ0 will become logical 

low(0) and the system will stop. "Out" and "Fla" outputs are connected to AND gate, and each 

time the SMS arrives, the operations are performed in the same way. 
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7.2  SMS SEND  

7.2.1  Connections  

IN: Value input 

 

 

Trg: Block trigger input 

No: Number input 

Msg: Message input 

7.2.2  Connection Explanations  

IN: Value input 

Block input used in sending SMS Text 

Trg: Block trigger input 

Rising edge at this input sends the SMS. 

No: Number input 

Destination phone number of sending SMS 

Msg: Message input 

Text message body used in sending SMS Text 

7.2.3  Block  Settings  

There are no block settings. 

7.2.4  Block Explanation  

This block is used to send SMS Texts from the device to any mobile phone. When a rising edge 

signal is applied to ñTrgò input of the block, SMS text is build from the ñMsg Inputò - SMS text body 

and then it will be sent to mobile number defined in ñNumber Inputò 
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No and Msg inputs must be connected to string type blocks. When the rising edge of the logical 

high(1) signal is input to the ñTrgò input, the SMS is sent.  

The string reference blocks are connected to the input ñNoò and the number to which the SMS 

will be sent is selected from string table. 

The phone number must contain country code like "+901234567898". 

If you need to send SMS to the last number which SMS is received from, the symbol "<" defined 

in the string table should be entered in the string reference connected to the No input. 

In the Msg input, the SMS content to be sent is entered. This content also needs to be connected 

through a string reference block. 

If you want to send a block value connected to the blockôs ñINò input as SMS, ñ%sò should be 

written into the SMS content to be sent in the string table. For example; "Room temperature is 

%s". ( ñ% sò is replaced with the block value in the IN input is replaced.) 

In order to be able to send more than one block values by SMS, '$' is added to the beginning of 

the block addresses and added to the string table. For example, if the description in the string 

table is "Measured values are line1: $3000, line2: $3004" is sent, values of the blocks 3000 and 

3004 are sent. 

Usage Example Text Result 

$<Block Numner> Temp: $5000 , Hum: $5001 Temp: 23.45, Hum: 88.02 

$TIME Value: $3000 at $TIME Value: 2341 at 18.06.2018 09:55 

$SRNO Value $3008 from $SRNO Value 324 from 1000213 

Note : A maximum of 63 characters can be entered into the text field in the String Table. 

Note : The SMS functions are only available on PPP disable firmware. 
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7.2.5  Sample Applications  

 

 

 

In the example; The SMS trigger is provided on rising edge trigger from DI0 input. 

The string table contains the number and SMS content to be sent. 

The SMS content is "temperature =%s,_flow=$5001". Here, the RTD temperature value of the 

SMS Send blockôs ñINò input is sent with the command "%s" and AI0 (line 5001) is sent with "$ 

5001" command as SMS with the rising edge trigger coming to the block value ñTrgò input. 
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7.3  INCOMING DTMF CALL  

7.3.1  Connections  

No:  Incoming call number input 

  

#InCall0:  DTMF code output 

Cal:  Call accepted output 

 

7.3.2  Connection Explanations  

No:  Incoming call number input 

It is for filtering by caller phone number. Only incoming calls from this phone number is 

accepted. If it is empty or not connected, there will be no incoming call filtering. 

DTM: DTMF code output 

DTMF code output. 

Cal: Call accepted output 

If an incoming call is accepted and havenôt yet hang up, this output goes to Logic (1) 
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7.3.3  Block  Settings  

      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Telephone number to be accepted:  The phone 
number to be accepted can be entered inside the 
block. 

Auto Suspend Call:  This option can be clicked if the 
incoming call is requested to be busy. 

 

7.3.4  Block Explanation  

Thanks to the DTMF blocks, Remote projects via Phone DTMF codes can be easily done. If 

incoming call is generated from the specified number or there is no phone number filter, then, 

call is accepted by the device and the DTMF codes entered from the remote phone is reflected 

on the block output. 

The string reference blocks are connected to the input ñNoò and the number to which the call will 

be done is selected from string table. 

Phone number should include country code like "+901234567898". 

Call output generates a logical high(1) signal at its output as long as a call continues. 

After the call is accepted, the "*" key is pressed first in the telephone in order to operate with the 

DTMF code. Enter the desired DTMF code and press the "#" key. Here, the value entered 

between * and # is transferred to the DTM output as a ñword integerò output. 
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As an example, when "* 1234 #" is entered, the value of "1234" is read out from DTM output. This 

value can be used as a word value as desired. 

The same operation is repeated to transfer the DTMF code again. That is, DTMF code input is 

started with "*" key. The DTMF code entered with the "#" key is transmitted to the output. 

Note : The DTMF Incoming Call block is available on non-PPP firmware.  

7.3.5  Sample Applications  

 

In the example; The telephone number whose call will be accepted is entered with the text 

reference. If "equal" is selected in the comparators, if the inB value of the comparison type is 

equal to the inA value, then the outputs are logic high(1). 

When the DTMF code * 10 # is sent after the call is accepted, the pulse relay is set and RQ0 will 

be logic high(1). When the DTMF code * 20 # is sent, the pulse relay output will be reset and RQ0 

will be logic (0). In this way, any equipment with DTMF codes can be subjected to remote control 

operations such as turn off/on etc. 
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7.4  OUTGOING DTMF CALL  

7.4.1  Connections  

No:  Dialing Number 

  

#OutCall0:  Block output 

Ori:  Start to dialing 

 

7.4.2  Connection Explanations  

No:  Dialing Number 

Phone number to dial 

Ori:  Start to Dial 

The block input that must be changed to logical high(1) to start a call. 

#OutCall0:  Block output 

It is the block output that indicates whether the call has been accepted or not. 
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7.4.3  Block  Settings  

    

 

Telephone number to be called:  The phone number 
to be called can be entered in the block. 

Auto Suspend Call:  This option can be clicked if the 
incoming call is requested to be busy. 

7.4.4  Block Explanation  

Applying the logical high (1) signal to the ñOriò input of the DTMF Originate Call block makes a 

call to the defined number. 

The DTMF code cannot be sent even if the incoming call is answered by the user. In the case of 

a scenario in which a program is defined, a call is made with the rising edge trigger coming to the 

ñOriò input. 

Enter the phone number to originate the call to input ñNoò with string reference blocks. You can 

also enter the number in the block options by leaving this input blank. 

When a high-level signal arrives at the ñOriò input, the block will be activated and the specified 

number will be called. 

Enter the phone number to originate the call will be done to Turkey in the text table "+90" adding 

"+901234567898" should be entered. 
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Note : The DTMF Originate Call block is available on devices with the GSM feature and the device 

is available on the SIM card when the call feature is turned on. 

7.4.5  Sample Applications  

 

The telephone number to call is determined by text reference. The number specified by the rising 

edge trigger signal coming to the input "Ori" will be dialed.  
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7.5  GSM SIGNAL QUALITY  

7.5.1  Connections  

 
 
 
 
 
 
 
 

#CSQ0:  Block output 

7.5.2  Connection Explanations  

O: Block output 

It is a block output with a signal quality value between -1 and 31. 

7.5.3  Block  Settings  

There are no block settings 

7.5.4  Block Explanation  

This is a block that can be used to monitor GSM signal quality. It gives a value between -1 and 

31. Values -1 and 0 indicate that there is no GSM connection, and values 1 and 31 indicate the 

signal quality of the device. 

If block value is 1, the signal level is at the lowest level and 31 is at the highest level. 

This feature is only available on non-PPP firmwares for devices with GSM capability. 
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8  DATA/EVENT RECORDING BLOCK  

8.1  LOGGER  

8.1.1   Connections  

Trg:  Block trigger input  

 

En:  Block activation input 

 

8.1.2  Connection Explanations  

Trg: Block trigger input 

Every rising edge triggers all the block data with the "Add to log-record memory" selected in log-

memory. 

En: Block activation input 

When there is logic(1) signal in its input, the block is active. 
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8.1.3  Block  Settings  

 
   

 
 

Log Record Frequency(Minutes):  
How often the data can be logged is set in minutes 
from within the block. 

 

8.1.4  Block Explanation  

In control devices to do LOG record operation is used. LOG record operation on the devices 

which support the SD card is made on SD card, if there is no SD card in the device it is done on 

the flash memory. 

With every high edge signal which is comes to Trg input, the LOG record is kept. Which block 

datas will write to the LOG memory in logger operation is determined with the choosing ñAdd to 

log-record memory". Block data and real time information are written together. 

When is applied the high signal to the ñEnò input, The block will active. 

ñAdd to log-record memoryò choice must be choosen in block choices which is wanted recording 

for log record. 
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8.1.5  Sample Application  

 

 

In the sample; A logging process is performed periodically using a symmetric pulse generator 

for 5 minutes. The values of all blocks with the add to log record option checked are added to 

the log record memory every 5 minutes. 

9  REGISTER/VARIABLE BLOCKS  

9.1  WORD REGISTER  

9.1.1  Connections  

I1:  Data Input 

 

#WReg0:  Word Output 

Lat:  Latch Signal 

 

9.1.2  Connection Explanations  

I1:  Data Input 

Data input which is latched into register. 

Lat:  Latch Signal 

Data is latched into the register memory within control of Lat signal. 

#WReg0:  Word Output 
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#WReg0 is Block output. It reflects the internal 16 bit Word Register value. 

9.1.3  Block  Settings  

 

    

 

Register Initial Value: The initial value which will be 
written in the register memory at startup.  

Edge Type:  Latching of I1 value into Register Memory 
is controlled by Lat Signal.  The edge selection type 
determines how the Lat signal will control the 
Latching process. 
Edge Type Options: High, Low, Raise, Fall, Raise/Fall 

Persistence:  If it is selected, register value is non-
volatile even if the device power is off.  Last value of 
the register is reloaded automatically after power on. 

Load Initial Value:  Active only Persistence is selected.  
This is a selection between initial value coming from 
user project or last saved value coming from non-
volatile momory as a initial value after new project is 
downloaded into device.  

 

9.1.4  Block Explanation  

Word Register Block is used as a 16 bit unsigned integer type value holder. It is used as 

variable in PLC projects.  

Using the Lat Signal, the block can be used like a D-Type Latch. 

Latching of I1 value into Register Memory is controlled by Lat Signal.  The edge selection type 

determines how the Lat signal will control the Latching process. 

Possible ñEdge type ñ options and usage are given at following table: 
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High Only if the Lat Signal is Logic(1), Value at I1 input is saved into Register Memory 

Low Only if the Lat Signal is Logic(0), Value at I1 input is saved into Register Memory  

Note: if Lat signal is not connected, it means to Low ς Logic(0) 

Raise Value at I1 input is saved into Register Memory when Raising edge of the Lat Signal 

Fall Value at I1 input is saved into Register Memory when Falling edge of the Lat Signal 

Both Value at I1 input is saved into Register Memory when Raising or Falling edge of the Lat 

Signal 

I1 Data Input signal type may be different from register block type. For example, Analog signal 

can be applied to Word register block. In that case, Automatic variable casting occurs. 

Therefore, user must be pay attention to variable types. 

Sample transformation table is given the below from different variable types for entiring value to 

the word register  

It is the variable type in input Sample Input Value It is value which is will be loaded to 
the word register 

Binary 0 0 

Binary 1 1 

Analog 12.34 12 

Analog 98.9 98 

Long 65000 65000 

Long 80000  (0x00013880) 14464 (0x3880) 
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9.1.5  Sample Application  

 

In samples 

1- Word register which is 4000 block round, counter value which is in the I1 input to ñLatò input with 

the logic(1) signal which is comes from DI1 is taken to in the 4000 round block. (Edge type is 

selected as ñHighò) 

2- The value is written as offline and online to in the 4001 block number word register.  

9.2  ANALOG REGISTER  

9.2.1  Connections  

 

I1:  Data Input 

 

#AReg0:  Analog Output 

Lat:  Latch Signal 
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9.2.2  Connection Explanations   

I1:  Data Input 

Data input which is latched into register. 

Lat:  Latch Signal 

Data is latched into the register memory within control of Lat signal.. 

#AReg0:  Analog output 

#AReg0 is Block output. It reflects the internal 32 bit Floating Point Analog Register value. 

9.2.3  Block  Settings  

 

 

 

Register Initial Value:  The initial value which will be 
written in the register memory at startup. 

Edge Type:  Latching of I1 value into Register Memory 
is controlled by Lat Signal.  The edge selection type 
determines how the Lat signal will control the 
Latching process. 
Edge Type Options: High, Low, Raise, Fall, Raise/Fall 

Persistence:  If it is selected, register value is non-
volatile even if the device power is off.  Last value of 
the register is reloaded automatically after power on. 

Load Initial Value:  Active only Persistence is selected.  
This is a selection between initial value coming from 
user project or last saved value coming from non-
volatile momory as a initial value after new project is 
downloaded into device.  
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9.2.4  Block Explanations  

Analog Register Block is used as a 32 bit Floating Point type value holder. It is used as variable 

in PLC projects.  

Using the Lat Signal, the block can be used like a D-Type Latch. 

Latching of I1 value into Register Memory is controlled by Lat Signal.  The edge selection type 

determines how the Lat signal will control the Latching process. 

Possible ñEdge type ñ options and usage are given at following table: 

High Only if the Lat Signal is Logic(1), Value at I1 input is saved into Register Memory 

Low Only if the Lat Signal is Logic(0), Value at I1 input is saved into Register Memory  

Note: if Lat signal is not connected, it means to Low ς Logic(0) 

Raise Value at I1 input is saved into Register Memory when Raising edge of the Lat Signal 

Fall Value at I1 input is saved into Register Memory when Falling edge of the Lat Signal 

Both Value at I1 input is saved into Register Memory when Raising or Falling edge of the Lat 

Signal 

I1 Data Input signal type may be different from register block type. For example, Word signal 

can be applied to Analog register block. In that case, Automatic variable casting occurs. 

Therefore, user must be pay attention to variable types. 

Sample transformation table is given the below from different variable types for entiring value to 

the word register 

It is the variable type in input Sample Input Value It is value which is will be loaded to 
the analog register 

Binary 0 0.0 

Binary 1.12 1.12 

Word 12 12.0 

Word 98.45 98.45 

Long 65000 65000.0 

Long 80000 80000.0 
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9.2.5  Sample Application  

 

In the sample; 

ñ-5.612 ñ value was written as offline or online in to the analog register which is 5001 block 

number by the user. The output of block which is 6002 due to connected the 6000 block number 

ñï5.612ò value was written in to the analog register which is 6000 block number. (ñLatò input is 

given the blank because of ñEdge Type is selected as ñlowò.) 

9.3  LONG REGISTER  

9.3.1  Connections  

I1:  Data Input 

 

#LReg0:  Long Output 

Lat:  Latch Signal 

 

9.3.2  Connection Explanations   

I1:  Data Input 

Data input which is latched into register. 

Lat:  Latch Signal 

Data is latched into the register memory within control of Lat signal. 

#LReg0: Long Output 

#LReg0 is Block output. It reflects the internal 32 bit signed Long Register value. 
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9.3.3  Block  Settings  

 

 

Register Initial Value: The initial value which will be 
written in the register memory at startup.  

Edge Type:  Latching of I1 value into Register Memory 
is controlled by Lat Signal.  The edge selection type 
determines how the Lat signal will control the 
Latching process. 
Edge Type Options: High, Low, Raise, Fall, Raise/Fall 

Persistence:  If it is selected, register value is non-
volatile even if the device power is off.  Last value of 
the register is reloaded automatically after power on. 

Load Initial Value:  Active only Persistence is selected.  
This is a selection between initial value coming from 
user project or last saved value coming from non-
volatile momory as a initial value after new project is 
downloaded into device.  

 

9.3.4  Block Explanation  

Word Register Block is used as a 32 bit signed integer type value holder. It is used as variable 

in PLC projects.  

Using the Lat Signal, the block can be used like a D-Type Latch. 

Latching of I1 value into Register Memory is controlled by Lat Signal.  The edge selection type 

determines how the Lat signal will control the Latching process. 

Possible ñEdge type ñ options and usage are given at following table: 
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High Only if the Lat Signal is Logic(1), Value at I1 input is saved into Register Memory 

Low Only if the Lat Signal is Logic(0), Value at I1 input is saved into Register Memory  

Note: if Lat signal is not connected, it means to Low ς Logic(0) 

Raise Value at I1 input is saved into Register Memory when Raising edge of the Lat Signal 

Fall Value at I1 input is saved into Register Memory when Falling edge of the Lat Signal 

Both Value at I1 input is saved into Register Memory when Raising or Falling edge of the Lat 

Signal 

I1 Data Input signal type may be different from register block type. For example, Analog signal 

can be applied to Long register block. In that case, Automatic variable casting occurs. 

Therefore, user must be pay attention to variable types. 

Sample transformation table is given the below from different variable types for entiring value to 

the Long register. 

It is the variable type in input Sample Input Value It is value which is will be loaded to 
the long register 

Binary 0 0 

Binary 1 1 

Analog 12.34 12 

Analog 98.9 98 

Word 65000 65000 
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9.3.5  Sample Application  

 

In the example: 

Because of "Edge Type" of the "Long Register" is "Raise" selected  , in each rising edge trigger 

to the Lat input, the value of the "Analog Ramp" is recorded in the "Long Register". (filtered after 

the comma) 

9.4  BINARY REGISTERS  

9.4.1  Connections  

I1:  Data Input 

 

#BReg0:  Binary output 

Ena:  Latch Signal 

9.4.2  Baĵlantē A­ēklamalarē 

I1:  Data Input 

Data input which is latched into register. 

Lat:  Latch Signal 

Data is latched into the register memory within control of Lat signal. 

#BReg0:  Binary output 
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#BReg0 is block output. It reflects the internal 1 bit Boolean Register value. 

9.4.3  Block  Settings  

     

 

Register Initial Value: The initial value which will be 
written in the register memory at startup.  

Edge Type:  Latching of I1 value into Register Memory 
is controlled by Lat Signal.  The edge selection type 
determines how the Lat signal will control the 
Latching process. 
Edge Type Options: High, Low, Raise, Fall, Raise/Fall 

Persistence:  If it is selected, register value is non-
volatile even if the device power is off.  Last value of 
the register is reloaded automatically after power on. 

Load Initial Value:  Active only Persistence is selected.  
This is a selection between initial value coming from 
user project or last saved value coming from non-
volatile momory as a initial value after new project is 
downloaded into device.  

 

9.4.4  Block Explanation  

Binary Register Block is used as a 1 bit Boolean type value holder. It is used as variable in PLC 

projects.  

Using the Lat Signal, the block can be used like a D-Type Latch. 

Latching of I1 value into Register Memory is controlled by Lat Signal.  The edge selection type 

determines how the Lat signal will control the Latching process. 

Possible ñEdge type ñ options and usage are given at following table: 
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High Only if the Lat Signal is Logic(1), Value at I1 input is saved into Register Memory 

Low Only if the Lat Signal is Logic(0), Value at I1 input is saved into Register Memory  

Note: if Lat signal is not connected, it means to Low ς Logic(0) 

Raise Value at I1 input is saved into Register Memory when Raising edge of the Lat Signal 

Fall Value at I1 input is saved into Register Memory when Falling edge of the Lat Signal 

Both Value at I1 input is saved into Register Memory when Raising or Falling edge of the Lat 

Signal 

I1 Data Input signal type may be different from register block type. For example, Analog signal 

can be applied to Binary register block. In that case, Automatic variable casting occurs. Therefore, 

user must be pay attention to variable types. 

Sample transformation table is given the below from different variable types for entiring value to 

the word register 

It is the variable type in input Sample Input Value It is value which is will be loaded to 
the binary register 

Word 0 0 

Word 234 1 

Analog 0.001 1 

Analog -98.9 1 

Long 0 0 

Long 80000  1 

 

  



  

215  Distributed Control Systems / Programming Manual 

9.4.5  Sample Application  

 

In the example; 

Because of the name of binary register as ñfallò is selected, every low edge trigger comes to Ena 

input, word register which ēts value is 10 was written to binary register as 1. 

9.5  BINARY FLAG  

9.5.1   Connections  

In:  Block input 

 

#BFlg0:  Block output 

 

9.5.2  Connecrtion Explanation  

In:  Block input 

It is block input. 

#BFlg0:  Block output 

It is block output. 
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9.5.3  Block  Settings  

There are no block settings. 

9.5.4  Block Explanation  

The value in input signal is transmitted to the block output with one PLC cycle delay.  

Flag register may be used to prevent logic operations from infinite logic loops when feedback is 

applied. 

Binary Flags operate with 1 bit binary values. 

9.5.5   Sample Application  

 

In the example: 

DI0 triggers the "Set" input of the "Pulse Relay" block and sets DQ0 to the logic (1) position, at 

the same time the pull delay is also triggered. 

After delaying 3 second the draw, the binary flag has become logical (1), resetting the "Pulse 

Relay", DQ0 has taken to logical (0) position. 

The binary flag is used to prevent "feedback error". 
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9.6  WORD FLAG  

9.6.1  Connections  

In:  Block input 

 

#WFlg0:  Block output 

 

9.6.2   Connection Explanations  

In:  Block input 

It is the block input. 

#WFlg0:  Block output 

It is block output. 

9.6.3  Block  Settings  

There are no block settings. 

9.6.4  Block Explanation  

The value in input signal is transmitted to the block output with one PLC cycle delay.  

Flag register may be used to prevent logic operations from infinite logic loops when feedback is 

applied. This is not permitted, as this will cause an infinite loop in the PLC logic loop. In the logic 

where feedback is required, flag blocks are added to the feedback line to prevent an infinite loop 

error. 

Word Flags operate with 16 bit unsigned values.  
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9.6.5  Sample Application  

  

In the example; A 16-bit counter is designed. 

As soon as the binary register has value 1, the counter starts to increase. 

The GZDU block is programmed to produce 1 trigger per second. The output of the Word Math 

block is linked back to the Word Math block I1 entry with Word Flag. 

Because of the "Word Register" "Edge Type" is "High", Binary Register has to be 1, for 

increasing the counter. 

As soon as the Binary Register has a value of 1, the value of the "High Gate" is transferred to 

the "Word Flag" and then to the Word Register.  

"Word Math" block, INB input and the INA input is added in each trigger of the GZDU block. 

Then new value is written in "Word Register". 

So 16-bit counter has been designed. 
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9.7  ANALOG FLAG  

9.7.1  Connections  

In:  Block input 

 

#AFlg0:  Block output 

 

9.7.2  Connection Explanations  

In:  Block input 

It is block input. 

#AFlg0:  Block output 

It is block output. 

9.7.3  Block  Settings  

There are no block settings. 

9.7.4   Block Explanation  

The value in input signal is transmitted to the block output with one PLC cycle delay.  

Flag register may be used to prevent logic operations from infinite logic loops when feedback is 

applied. 

Analog Flags operate with 32 bit floating point values. 
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9.7.5  Sample Ap p lication  

 

In the example;  

ñStop Valueò of the Analog Ramp is updated with Analog Flag 5006. 

Analog Ramp is reset after the value of the output of the Analaog Comparator with Analog Flag 

5000 has passed the threshold value. The ramping process has been restarted by the new Stop 

Value. 
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9.8  LONG FLAG  

9.8.1  Connections  

I1:  Block input 

 

#LFlg0:  Block output 

 

9.8.2  Connection Explanations  

I1:  Block input 

It is block input 

#LFlg0:  Block output 

It is block output  

9.8.3  Block  Settings  

There are no block settings 

9.8.4  Block Explanation  

The value in input signal is transmitted to the block output with one PLC cycle delay.  

Flag register may be used to prevent logic operations from infinite logic loops when feedback is 

applied. 

Word Flags operate with 32 bit signed integer values.. 
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Sample Application  

 

In the example; 

The value of Up / Down Counter is reset, when it reaches a certain value that is written on InB 

input of the Long Comparator. When the value of the "Long Comparator" InB input is exceeded, 

the block output is set to 1. Then "Long Flag" resets the Up / Down Counter after a PLC cycle 

time delay. 

Note: In the example, because the output of the Long Comparator is binary, other flag types 

(word, analog, bit) can be used too. 
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10  MODBUS PROTOCOL BLOCKS  

10.1  MODBUS RTU MASTER  

10.1.1  Connections  

Ser:  Serial port block 
input 

 #MRM0:  Block output 

Tx:  Tx Value output 

Err:  Number of errors in submitted 
requests 

Sta:  Connection state output         

 

10.1.2  Connection explantations  

Ser:  Serial port block input 

It is the block input which will be connected to the communication port. 

#MRM0:  Blok output 

Blockôs output connection 

Tx:  Tx value output   

It is the output connection where the number of requests sent is read 

Err:  Number of errors in submitted requests 

It is the output connection where the error count of sent requests is read 

Sta: Connection state output         

State of the last executed request 
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10.1.3  Custom Settings  

 

 
 

Request Timeout:  5ŜǘŜǊƳƛƴŜǎ ǘƘŜ ǊŜǇƭȅΩǎ 
timeout duration 

 

10.1.4  Block Explanation  

Modbus RTU Master block activates the Modbus RTU Master protocol on physical interface 

connected over communication port input. Standart Modbus RTU Master block operates on 

RS485 or RS232 serial port. Since only one Modbus RTU Master block is possible on a RS485 

bus, only one Modbus RTU Master block can be opened on each serial channel. A Modbus 

RTU Master block can be added per port to a device which have more than one RS485 ports.  

After the protocol is actived with Modbus RTU Master block; as a final step you need to connect 

ñrequest send blocksò to Master block. Generally, requests are grouped as reading and writing 

in the Modbus protocol. When Modbus request blocks which are used for reading and writing 

are triggered, the request is added to the queue on Master Block. If the RS485 line is idle, the 

requests in the queue on Master Block are sent one by one and response is waited. If a 

response is received before ñtimeoutò duration, the reply is processed, if no reponse is received 

the request is canceled and error counter is increased by one. Here ñtimeoutò duration is defined 

in master blockôs settings section.  
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Modbus messages are instantenous reading/writing requests and they do not contain any time 

tag information. Therefore, request queue on master block has smart mechanisms that provides 

only keeping the latest request on queue regarding to a point. 

10.1.5  Sample Application  

 

 

On the serial port Modbus RTU Master protocol is actived. The device as a Modbus RTU 

Master block sends reading and writing requests to slave devices. 
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10.2  MODBUS TCP MASTER  

10.2.1  Connections  

TCP:  Block input 

        #MTM0:  Block output 

Tx:  Tx value output 

Err:  Error value output 

StaΥ  /ƻƴƴŜŎǘƤƻƴ ǎǘŀǘǳǎ ƻǳǘǇǳǘ 

 

10.2.2  Connection Explanation  

TCP:  Block input  

The block input connection to which the communication port is connected. 

#MTM0:  Block output 

The block output connection. 

Tx:  Tx value output 

It is the output connection which indicates the number of requests sent 

Err:  Number of errors in submitted requests 

It is the output connection which indicates the error count of the sent requests  

Sta:  Connection status output 

Indicates if the last executed request is succesful or not. 
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10.2.3  Custom Settings  

 

 
 

Request Timeout:  This is the value which 
determines the response time. 

 

10.2.4  Block Explanation  

The Modbus TCP Master block activates the Modbus TCP Master protocol on physical interface 

connected over communication port input. 

After the protocol is actived with Modbus TCP Master block; as a final step you need to connect 

ñrequest send blocksò to Master block. Generally, requests are grouped as reading and writing 

in the Modbus protocol. When Modbus request blocks which are used for reading and writing 

are triggered, the request is added to the queue on Modbus TCP Master Block. If the RS485 

line is idle, the requests in the queue on Modbus TCP Master Block are sent one by one and 

response is waited. If a response is received before ñtimeoutò duration, the reply is processed, if 

no reponse is received the request is canceled and error counter is increased by one. Here 

ñtimeoutò duration is defined in master blockôs settings section. 

Modbus messages are instantenous reading/writing requests and they do not contain any time 

tag information. Therefore, request queue on master block has smart mechanisms that provides 

only keeping the latest request on queue regarding to a point. 
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10.2.5  Sample Application  

  

 

Modbus TCP Master protocol is actived on TCP socket. The device as an TCP Master sends 

reading and writing requests to slave devices. 

It is necessary to connect the Modbus TCP Master block Out output to the corresponding ñMasò 

inputs of the Modbus Reader / Writer blocks. 

If the data packet is transmitted / received successfully, the Sta output is 0 and if not, it is 1. 
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10.3  MODBUS TCP SLAVE  

10.3.1  Connections  

TCP:  Block Input  

      

Out:  Block output 

Rx:  Rx value output 

Add:  Modbus ID input 

Err:  Error value output 

Sta:  Connection status output 

 

10.3.2  Connection Explanation  

TCP:  Block input 

The block input connection to which communication port is connected 

Add:  Modbus ID input 

Used to identify the Modbus ID address externally 

Out:  Block output 

The output connection of the block 

Rx:  Rx value output 

It is the output connection which indicates the number of requests sent. 

Err:  Error value output 

It is the output connection which indicates the error count of the requests sent. 

Sta:  Connection status output 

Indicates the success state of the last executed request. 
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10.3.3  Custom Settings  

   

   
 

Modbus RTU Slave: The ID of the slave device to be 
connected. 

 

10.3.4  Block Explanation  

The Modbus TCP Slave block activates the Modbus TCP Slave protocol on physical interface 

connected over communication port input. 

The device activated as a Modbus TCP Slave responds to requests with its own Modbus Id from 

the defined communication port. 
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All blocks in the logic project and the Modbus addresses defined in the variable address table 

will now be accessible with these channel and protocol settings  

Block Name  Register Adress Function Code 

Binary - Binary Blocks 1000 (0x01) Read Coils 
(0x02) Read Discrete Inputs 
(0x05) Write Single Coil 
(0x0F) Write Multiple Coils 

Word Blocks 4000 (0x03) Read Holding Registers 
(0x04) Read Input Registers 
(0x06) Write Single Register 
(0x10) Write Multiple registers 

Analog Blocks 6000 (0x03) Read Holding Registers 
(0x04) Read Input Registers 
(0x06) Write Single Register 
(0x10) Write Multiple registers 

Long Blocks 8000 (0x03) Read Holding Registers 
(0x04) Read Input Registers 
(0x06) Write Single Register 
(0x10) Write Multiple registers 
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10.3.5  Sample Application  

 

 

TCP Socket Block is selected as Server, Modbus TCP Slave block is connected to the block 

output and in this way the device is programmed in Server mode. (Connection type is selected 

as Ethernet.) 

A device that is programmed in this way can be connected by another Modbus TCP Client. 
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10.4  MODBUS RTU SLAVE  

10.4.1  Connections  

 

Ser: Block input 

 

Out: Block output 

Rx: Rx ŘŜƐŜǊƛ œƤƪƤǒƤ 

Add: Modbus ID input 

Err: Error value output 

Sta: Connection status output 

 

10.4.2  Connection Explanation  

 

Ser: Block input  

The block input to which the communication port is connected. 

Add: Modbus ID input 

Used to identify the Modbus ID address externally 

Out: Block output 

Output connection of the block. 

Tx: Tx value output 

It is the output connection which indicates the number of requests sent. 

Err: Error value output 

It is the output connection which indicates the error count of the submitted requests 

Sta: Connection status output  

Indicates the success state of the last executed request. 
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10.4.3  Custom Settings  

 

 
 

     
 

Modbus Slave Adress: The ID of the slave device to 
be connected. 

 

10.4.4  Block Explanation  

The MODBUS RTU Slave block activates the MODBUS RTU Slave protocol on physical 

interface connected over communication port input. 

The device activated as a MODBUS RTU Slave responds to requests with its own MODBUS Id 

from the defined communication port. 

All blocks in the logic project and the Modbus addresses defined in the variable address table 

will now be accessible with these channel and protocol settings  
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Blok Name Modbus slave adress  Function Name  

Two ï Binary Blocks 1000 (0x01) Read Coils 
(0x02) Read Discrete Inputs 
(0x05) Write Single Coil 
(0x0F) Write Multiple Coils 

Word Blocks 4000 (0x03) Read Holding Registers 
(0x04) Read Input Registers 
(0x06) Write Single Register 
(0x10) Write Multiple registers 

Analog Blocks 6000 (0x03) Read Holding Registers 
(0x04) Read Input Registers 
(0x06) Write Single Register 
(0x10) Write Multiple registers 

Long Blocks 8000 (0x03) Read Holding Registers 
(0x04) Read Input Registers 
(0x06) Write Single Register 
(0x10) Write Multiple registers 

 

10.4.5  Sample Application  
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10.5  MODBUS GATEWAY BLOCK  

10.5.1  Connections  

 

Mas: Master input 

v  
Sla: Slave input 

 

10.5.2  Connection Explanation  

Mas: Master Input 

Modbus TCP Master block reference input 

Sla: Slave Input 

Modbus RTU Slave block reference input 

10.5.3  Custom Settings  

There is no custom settings. 

10.5.4  Block Explanations  

Basically, MODBUS Gateway devices are used to create a gateway for master units in the 

MODBUS TCP network to access slave units in the MODBUS RTU network. Request packets 

coming from MODBUS TCP network are converted into MODBUS RTU packets and sent to 

RTU network. It also receives the response from the RTU network and sends it to the MODBUS 

TCP network. On the MODBUS TCP side, the number of requests and replies in the 

TRANSACTION must be the same. This is again the responsibility of the GATEWAY device. 

Mikrodev Control Devices can be programmed as a GATEWAY between supported protocols. 

MODBUS GATEWAY block is one of the blocks used for this purpose. 

MODBUS GATEWAY block operates in both directions as below. 

1-MODBUS TCP Master device to MODBUS RTU Slave device 

2-MODBUS RTU Master device to MODBUS TCP Slave device. 
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Connecting Master and Slave blocks is enough to operate as GATEWAY. If a request for a 

different ID is received from the slave block, the corresponding request will be read via the 

master block. 

10.5.5  Sample Application  

 

10.6  MODBUS WORD READER  

10.6.1  Connections  

Mas: Master input 

 

Val: Block output 

Trg: Trigger input 
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10.6.2  Connection Explanation  

Mas: Master input 

It is master input connection. 

Trg: Trigger input 

Trigger input connection. 

Val: Block output 

It is block output. 

10.6.3  Custom Settings  

 

 
 

Modbus RTU ID: Determines the ID, the data to 
be retrieved. 

Register Address: Register addresses to be read 
from slave IDs. 

Register Count: The number of registers to be 
read after the entered register address 

Function Code: The function code which will be 
selected to read the data. 

Byte Order: Determines in which byte order the 
data will be read. 
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10.6.4  Blok Explanation  

It is used to read a single 16-bit length MODBUS register adress. Reading request is created on 

Trg signalôs high edge, is added to request queue in MASTER block. 

10.6.5  Sample Application  

 

 

 

The MODBUS TCP Master protocol is used to read data from a MODBUS slave device. The 

MODBUS master protocol is activated on the device by connecting TCP socket block to the 

Modbus Master. 

The reference connection from the MODBUS master block is connected to the reader blocks, 

and so the MODBUS master channel is selected to direct the reading requests. With every 

rising edge trigger signal coming to the Trg input of the MODBUS reader, the read request is 

added to the request queue of the master block. In cases where the master block 

communication channel is available and is not in a waiting state for the previous request, the 

requests in the queue will run sequentially.  
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10.7  MODBUS FLOAT READER  

10.7.1  Connections  

Mas: Master input 

 

Val: Block output 

Trg: Trigger input 

 

10.7.2  Connection Explantation  

Mas: Master input 

Master input connection. 

Trg: Trigger input 

Trigger input connection. 

Val: Block output 

Block output connection.  
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10.7.3  Custom Settings  

 

 

Modbus RTU Id: The value from which the data is 
to be retrieved 

Register Adress: Register addresses to be read 
from slave Ids 

Register Count: The number of registers to be 
read after the entered register address 

Function Code: The function code which will be 
selected to read the data 

Byte Order: The byte order of the data  

 

10.7.4  Block Explanation  

It is used for reading from 2 MODBUS registers which is storing 32 bits long IEEE 754 float 

number. Reading request is created at high edge on Trg input and is added to Master blockôs 

request queue. In cases where the Master block communication channel is available and in the 

case of no response waiting for the previous request, the requests in the request queue will run 

in order. 
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10.7.5  Sample Application   

                                

In the sample; 

The values of 2 Float variables on another Modbus Server were read. Float Reader block 

Object Addresses are 0 and 2. 

 Two byte data is kept at 1 address. Since the float addresses are 2 bytes, 1 float data is read 

from 2 addresses (1 float data is read from the address 0 and 1, and 1 float is read from the 2nd 

and 3rd address.) 

Because of the float variables can carry signed and decimal numbers, negative decimal (-x, yz) 

and positive decimal (+ x, yz) 32 bit values can be read. 

In order to make the reading process; 

1- TCP socket block client must be selected. 
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2- The Server IP and Port to be connected in the TCP socket block must be the same as 

the server. 

3- TCP socket block ñEnaò input must be set to logic1. 

4- Float Reader block Trigger input signal must be given to the trailing edge trigger signal. 

(It should be noted that every rising edge trigger is a reading.) 

5- Float reader block Object Properties, Modbus ID of the server to be connected must be 

entered. 

6- The desired variable to be read, the function code and byte order of the variable must 

not be selected incorrectly. 

10.8  MODBUS LONG READER  

10.8.1  Connections  

Mas: Master input 

    

Val: Block output 

Trg: Trigger input 

 

10.8.2  Connection Explanation  

Mas: Master input 

Master input connection. 

Trg: Trigger input 

The trigger input connection. 

Val: Block output 

Block output connection. 
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10.8.3  Sample Application   

 

In the sample; 

The values of 2 Long variables on another Modbus Server were read. Long Reader block 

Object Addresses are 8000 and 8010. 

1 byte data is kept at 1 address. Since the Long addresses are 2 bytes, 1 Long data is read 

from 2 addresses (1 Long data is read from the address 8000 and 8001, and 1 Long data is 

read from the 8010. and 8011. addresses.) 

Because of the Long variables can carry signed numbers, negative (-) and positive (+) 32 bit 

values can be read. 

 

 

 




















































































































































































































































































































































































































































































































































































































