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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 1/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.
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About Mikrodev

O

Since 2006, MIKRODEV has been developing and manufacturing industrial control and
communication products. MIKRODEYV 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
MIKRODEYV 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 MIKRODEY is also available to cu stomers.

MIKRODEYV 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!

\Y,

Use the programming editor only for Mikrodev Certifed devices

When you change your physical hardware configuration, update your development to
the appropriate version.

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.

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

A Failure to comply with these rules may result in death, serious injury or property damage

11
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1 LOGIC GATE BLOCKS

1.1 EDGE GATE

1.1.1 Connections

I: Signal input

R/F: Rising or falling edge selection

#EDGO: Output of the block

O/F: One/Fultycle selection

- B2 - - - - - -
©coMr1000 0

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 O, 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.

#EDGO: Output of the block

It is a binary output

1.1.3 Block Settings

“#* Edge Gate ? >

Parameters l Line Definition ] Motes . .
Signal Edge: R/F: It has the same purpose with

Block Mame [EDGD ] rising or/and falling edge selection pin. Rising,
B Falling or Rising/Falling options are available.

Signal Edge |Fa||ing

Cyde Type

(" One Clodk Cyde (* Continuous

[ Add to logrecord memory
[ Sync with DevNET

LCD/web view /MQTT Format Cycle Type: OI/F: It has the same purpose with

& No View [ MQTT Block Numbers one/full cycle selection pin.
(" View Only / MQTT Line Labels

" View and Set / MQTT Line Label , ,
iew and Set [ MQTT Line Labels One cycle or full cycle options are available.

-~

Ok Cancel _J

A

-
1 &

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 highforonec |l ock cycl e or full clock cycle. nARj
specifies the edge to be detected and cycle type
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 | Current | R/F O/F Res Previous Current
#EDGO #EDGO

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

* RISING EDGE SIGNAL EXAMPLE

-

=® Signal Input

0
1

~» One Clock
0
1

=» Full Clock
0

* FALLING EDGE SIGNAL EXAMPLE

.

1

=» One Clock

= Full Clock
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1.2 NOT GATE

1.2.1 Connections

I11: Signal input #NOTO: Output of the block

1.2.2  Connection Explanations
[1: Signal input
Itis the input of the NOT gate.

#NOTO: 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 A0OO the outp

1.2.4.1 Truth Table

11 #NOTO

=
o
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1.2.4.2 Signal Flow Diagram

+  NOT DOOR SIGHAL INPUT / QUTPUT

! [ —* Zignal Input

— Signal Output

-
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1.2.5 Sample Application
In the example, HIGH and LOW signals are inverted using NOT Gate.

1.3 ORGATE

1.3.1  Connections

11: Signal input

12: Signal input
#ORO0: Output of
the block

I13: Signal input

14: Signainput

1.3.2 Connection Explanations
[1: Signal input

It is the input of the OR gate.

12: Signal input

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

It is the input of the OR gate.

14: Signal input

It is the input of the OR gate.

#ORO0: 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

14 NOR GATE

141 Connections

I11: Signal input G e e

17 i, o
12: Signal input : L'f_ #NE}HD

Scn

4

NOR |© ° - #NORO: Output of
""" the block
I13: Signal input . : : : : :
. E:D .......
rr 1000

14: Signa| input L. L NS L.

1.4.2  Connection Explanations
[1: Signal input
It is the input of the NOR gate.

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

I13: Signal input
It is the input of the NOR gate.

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

#NORO: 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 1

o
o

RlRr|lRPr|P|P|RP|R|Rr|O|lOo|lOo|lo|o|Oo|O
RlRr|lRr|kP|lO|lO|O|O|R|rR|R|R|Oo|O|O
R|lr|lo|lo|lrRr|Rr|lOo|O|Rr|FR|O|lO|R|FR|O
Rrlo|lrRr|lo|lRr|O|R|O|R|O|R|O|FR|O|F
o|lo|lo|o|o|o|o|o|o|lo|lo|lo|o|o|o

1.4.5 Sample Application

1.4.5.1 High Output
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1.45.2 Low Output

1.5 NAND GATE

15.1 Connections

11: Signal input

12: Signal input
#NANDO: Output of
the block

I3: Signal input

14: Signal input

1.5.2  Connection Explanations
[1: Signal input
It is the input of the NAND gate.

[2: 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.

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

#NANDO: 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 1

o
o

R|lRr|kPr|RPR|P|R|R|r|O|lOo|O|lOo|Oo|O|O
RlRr|lRr|kP|lO|lO|O|O|R|rR|R|R|Oo|O|O
Rr|lRr|lo|lo|lrRr|R|O|O|R|rR|O|lO|FR|R,]|O
Rr|lo|lr|o|lrRr|Oo|lRr|O|R|O|R|O|R|O|F
olkRr|lkRr|IRP|IP|RPR|R|RIR|R|IR|IR|RP|FR]|F

1.5.5 Sample Application

1551 HIGH Output
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1.5.5.2 LOW Output

1.6  AND GATE

1.6.1 Connections

I1: Signal input

12: Signal input

#ANDO: Output of the block
I13: Signal input

14: Signal input

1.6.2  Connection Explanations
[1: Signal input
It is the input of the AND gate.

[2: 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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14: Signal input

It is the input of the AND gate.

#ANDQO: 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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Rr|lr|lo|lOo|lrRr|R|O|lO|R|R|O|O|R
Rr|lo|lr|O|lR|O|R|O|R|O|R|O|R
| lo|lo|lo|lo|o|o|lo|o|lo|o|o|o

RlRr|lPr|Rr|PR|[R|PR|Pr|O|lOo|Oo|O|O
R|lrRr|lkr|Rr|lo|lo|o|lOo|rRr|kRr|R|FR|O

1.6.5 Sample Application

1651 HIGH Output
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1.6.5.2 LOW Output

1.7 XOR GATE

1.7.1 Connections

11: Signal input

12: Signal input
#XORO0: Output of
the block

13: Signal input

14: Signal input

1.7.2 Connection Explanations
[1: Signal input
It is the input of the XOR gate.

[2: Signal input
It is the input of the XOR gate.

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

14: Signal input

It is the input of the XOR gate.

#XORO0: 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

o
o

R|lRr|kPr|RPR|P|R|R|r|O|lOo|O|lOo|Oo|O|O
RlRr|lRr|kP|lO|lO|O|O|R|rR|R|R|Oo|O|O
Rr|lRr|lo|lo|lrRr|R|O|O|R|rR|O|lO|FR|R,]|O
Rr|lo|lr|o|lrRr|Oo|lRr|O|R|O|R|O|R|O|F
o|lrRr|kR|lOo|Rr|O|O|rR|R|o|lO|R|O|FR|F

1.7.5 Sample Application

1.75.1 HIGH Output
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1.8 HIGH GATE

1.8.1 Connections

o #HI[I : #HI0: Output of the block

1.8.2  Connection Explanations
#H10: Output of the block
It is output of the High gate.

1.8.3 Block Settings

There are no block settings.

1.8.4  Block Explanation
The block output is always high(1).

1.8.5 Sample Application

1.85.1 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

oL e
i @- SLEL #LOWO:Output of the block

1.9.2  Connection Explanations
#LOWO: 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

1951 LOW Output

e e L " o e % g g

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

t Blok setinput
Set: Blok setinpu #IRLYOOutput of the block

Res Blockresetinput

1.10.2  Connection Explanations

Trg: Trigger input

Retrieves not the current state of the block output when a rising edge trigger is sentto the Airr g o

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

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

#IRLYO: 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.

Bl ock output changes position in ri.hentheldodkge tr i g

output is low (0), when a rising edge trigger (1o
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bl ock, the bl ock out pWhile tfietblodR budp@ 5 high ¢1g the blockg h (1) .
out put A#lI RLYOO goes low (0) when a rising edge t

input.

When the ASeto block input is high (1), the block
i nput of the block is not high (1). When the fASet
out put A#lI RLYOO i s high o(fl)t hree gialrrdgloe sbsl oocfk tihhep upto s

Bl ock output A#l RLYOO al ways goes to | ow (0) stat
fi R eispat of the block When t he fAResod block input is high (1)
always low (0) even if the other inputs are high (1).

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

Trg Set {PT #IRLYO
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 (#IRLYO)

I
+ IMPULSE RELAY TRG INPUT AND CDNNECTE% OUTPUT

1

= Impulse Relay Output

=*  Trglnput
-

Block Output with Set and Res Input (#IRLYO)

+ IMPULSE RELAY TRG INPUT AND CONMECTED OUTPUT

i
1

0 ; | - - =% |Impulse Relay Output
1

o ! : : - = 3etinput

. )

0| - : —* Reslinput
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1.10.5  Sample Application

1.10.5.1  Trg Input

(1) (2)

(3) (4)

The A#1 RLYOO position of the bl depekdinganthprsing i s obse
edge trigger coming Itmoi ttiheel IAyT,r gtoh éb | fdoTerkg d nipludac k i n
A#l RLYOO are low (0), while the ATrgo input of +th
also high (1). When the ATrgodo block input.goes 1| o
When triwe biTock i nput goes to high (1) again, the b
positon.When the ATrgo block input goes |l ow (0) again
output A#lI RLYOO will go high (1) again
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1.10.5.2  Set Input

(1) ()

(3) (4)

I n the example, with the rising edge trigger <c¢omi
output A#lI RLYOO has movAdDt houghet heghSétLdOpbsckiob
the block output A#1I RLYOO kept its high (1) posit
AfReso block input, the block output AO010 is set t
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111 SHIFT BLOCK

1.11.2 Connections

In: Valueinput to shift

Loa Value loadingnput

#Shftd Output of the block
Dir: Direction input

Clk: Sart shifting input

1.11.3  Connection Explanations

In: Value input to shift

The Al ndo block input is the value input to be shi

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

Bl oj un ADinod bgliorki kgii,rkizxy aéleé&li adajeryhneg belirl emek

Clk: Start shifting input
The ACI kd block input starts the shift of the val

each rising edge trigger..

#Shft0: Output of thr block
The output of the block A#Shft0o is the output of

transferred.
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1.114 Block Settings

“# Shift Block

Parameters l Line Definition ] Motes ]

Block Mame [Shﬂ:ﬂ

[ Write On Input
Direction

 Left (* Right

[ Add to log-record memory
[ Sync with DevMET
LCDMieb View [ MQTT Format
(* Mo View f MOTT Block Numbers
"~ View Only / MOQTT Line Labels
~ View and Set f MOTT Line Labels

o
[ oK. [
AN

Cancel

-
|
A

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

Direction
Right If when selectedshiftingis done to the right
(dividebytwo.)

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

sh

ifted, 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 "CIk" block input, the "Dir" block input value

is shifted according to the direction status.| f a hi gh | evel signal comes t
bl ock while the scrolling process is in progress,
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

@ @)

®)
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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. Af t er t he val ue t o be inpuhdfthebmak thes wr i tt e
fiLoaodo block input is made high (1) and Shite value
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 "CIk" 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

e i3 %
ol Iy :
LR vl SRR R

B:-15

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 Al no block input. I n Picture (2)

(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 "CIk" block input. (Multiplied by 2.)
1.12 B K MERGE BLO CK

1.12.7 Connections

Bin 0. Bitinput

T17\Y|npuINICD ;\'j ...............

- 3
T1AYinpuh @ . Al Eﬁg
: © Bl #BMBO

. L Be |

T1AYinpub® . Al __Eﬁ]- ______
. Eﬁ BMB || | #BVIBO: Output of the block

T1AYinpun @ . A - " Bin [

..... '.m-ln. R

T1AYinpup ® . Ad | =0 " " M- 4000 - -

Tl}\Ylnpubq) .7\(] ...............

T1AYinpur @ . A

1.12.8  Connection Explanations
KKi : inpd . Bit
0. Bit identification input

Kki : inpit. Bi't
1. Bit identification input

Kki : inpd . Bit
2. Bit identification input

Kki: inpBd. Bi't
3. Bit identification input

KKi : input. Bit
4. Bit t identification input

Kki: inpdd. Bi't
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5. Bit identification input

Kki: inpld. Bi't
6. Bit identification input

KKi : input. Bit
7. Bit identification block

#BMBO: 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 Oth bit input is for the least significant bit (LSB), and the 7th
Bit input is for the most significant bit (MSB).
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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 Oth bit input is in the high (1) position; The decimal equivalent of the Oth 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 2j=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 Oth, 3rd, and 7th bit inputs are in the high (1) position; The decimal
equivalent of the Oth, 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

bl ock must be connected tMathbheck|l n@dboiapdttbé ohe
otherBit Combining bl ock #Q10 Mathbldckh Ehe WorchPBooess nput of
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

Al nAo i np utMathblockistransfeved diectly to the output of the Word Math block.

The decimal number value at the output of the Bit Mergeb| ock connected to the
the Word Math block is transferred to the output of the Word Math block by shifting 8 bits (by

=1}

multiplying the decimal value of each bit by 256).
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In the example, bit 0 of the BitMergeb | ock connected t o t hMathibldchk A i npL
is high (1) and the deci mal number value is 2 =1.

BitOofthe BitMergeb| ock connected t o t hMathblockiBhigh(l)apdut of tF
2 *256=256 since this val uatwhlotkloutgutdy nmuttigymgldyer r ed t
256.

The 7th bit of the Bit Mergeb | ock connected t o t hMathblockiBrigh@nput of
and it is 2 *256=32768 since t hMathbloeklupatbywi | | be t
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

11: Sgnal input _
N i | 1o~ N
12: Sgnal input L'f_ #EED
L o o S o oo oo #C@: Output of
5 Sinal | If- G| the block
: Sgnal input 149—
L o o o [JEEEE: o o oo
14: Sgnal input M'lﬂﬂﬂ
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1.13.2  Connection Explanations

11: Signal input

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

12: Signal input

Itis the 2nd input of the Custom Gate block.

I13: Signal input
It is the 3rd input of the Custom Gate block.

14: Signal input
It is the 4th input of the Custom Gate block.

#CGO: 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 ? hed

Parameters ] Line Definition ] Nntes]

Block Name [cGo ]

Custom Gate

=]
=]

CustomGate: It is a special output definitio
table for 4 block inputs.

T I R R T T — T — O — T — T — T — T — T |

TO—
O—
TO—
T—
O—
TO—
O—
TO—
T—
TO—
TO—
O—
TO—

T T T R — T - -]
H B O 8 R KO 8 K KO S K RO
L= T — R R — T I - -]

I Add to log-record memory

I Sync with DevNET
LCD/Web View fMQTT Format
(% Mo View / MQTT Block Mumbers
(" View Only / MQTT Line Labels
" View and Set / MQTT Line Labels

p ~ ~
| OK || cancel |
b SR A
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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

(3) (4)
In the example, in the selections made from the b
are high (1) at the same time, the block output will be high (1), in all other cases the block output
willbelow.l n t he design, whether the Al 206 and Al 40 bl o

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

#DIQ 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

“* Digital Input 7 >

Parameters Line Definition ] MNotes ]

Block Name (b0 )|

Reserved Digital Input Mo: |EI ﬂ

[ Add to log-record memary

[ Sync with DevNET Reserved Digital Input Ndigitalinput index no can
LCD/Web View  MQTT Format be assigned in Block Settings
(% Mo View f MQTT Block Mumbers
(" View Only f MQTT Line Labels

(" View and Set | MOQTT Line Labels

—~

0K Cancel jl

S
-y
S

49 Distributed Control SystemdProgramming Manual



214 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 blocks 6

i nput s, related digital i nput bl ockds output <can

2.15 Sample Applications

When the Digital Input block (DIO) 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

221 Connections

I1: Input of the block #DQO Output of the block

2.2.2 Connection Explanations
11: Input of the block

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

#DOO0: Output of the block

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

2.2.3 Block Settings:

W Digital Cutput ? et

Parameters Line Definition ] MNotes ]

Block Name (bqo )|

Reserved Digital Output No: ||:| ﬂ

R Reserved Digital Output NumbeRigital output

[ Sync with DevNET number can be assigned in Block Settings.
LCDMeb View [ MQTT Format

(® Mo View [ MQTT Block Mumbers
" View Only / MQTT Line Labels

-~
'

View and Set / MQTT Line Labels

|: 0K ,J[ Cancel _J

51 Distributed Control SystemdProgramming Manual



224 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.

2.25 Sample Applications

The Digital Output b | o dlkinpwt is connected to the Word Register b | o mltpguts 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

#Al0: Output of the block

2.3.2 Connection Explanations
#Al0: Output of the block

Output of the block which represents the analog input.

2.3.3 Block Set

tings

W Analog Input

Block Mame

I Sync with DevNET

Parameters Line Definition ] Motes ]

a0

Reserved Analog Input Mo: |[J

| add to logrecord memory

LCD/Web View [ MQTT Format

(* Mo View [ MQTT Block Mumbers
(" View Only / MQTT Line Labels

(" View and Set / MQTT Line Labels

-
L Ok

jl[ Cancel jl

Reserved Analog Input N@naloginput index can be
selected within theblock.
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234 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 t he havolthgeautpat otchrent outpdt.e bl oc k 6 s
Range of the input is also determined by the hardware.(ie.0-1 0 mV, 0, 20mAé) 1t i s
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 blocks bnput s, related analog input blockébés outpu

related blocks.

2.3.5 Sample Application

Analog InputO (AIO) 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

241 Connections

I1: Input of the block #AQO0: Output of the block

2.4.2 Connection Explanations
11: 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

#* Analog Output ? >

Parameters Line Definition ] Motes ]

Block Name [aqo ]

Reserved Analog Cutput No: |EI j
[ add to log-record memary

[ Sync with DevNET ' Reserved Analog Output Numbe&nalogoutput
LCD/web View [ MQTT Format ' | number can be assigned in Block Settings.

(* Mo View / MQTT Block Mumbers
(" View Only [ MQTT Line Labels

(" View and Set / MQTT Line Labels

.

oK Cancel _/'I

T

.,
F
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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.(ie.0-1 0 mV, 0, 20mAé) It is assumed
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 O or greater than 20, it is filtered and a maximum of

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

251 Connections

I1: Input of the block #RQO0 Output of the block

2.5.2 Connection Explanations
[1: Input of the block

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

#ROO0: Output of the block

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

2.5.3 Block Settings

W Relay Output ? >

Parameters Line Definition ] Motes

Block Name (rgo ]

Reserved Relay Output Mo: |IZI ﬂ
[~ Add to log-record memary

[ sync with DevNET Reserved Relay Output Number: Relay output ind¢
LCD/Web View / MQTT Format number can be assigned in Block Settings.
(* Mo View / MQTT Block Mumbers

View Only f MQTT Line Labels

(" View and Set [/ MQTT Line Labels

—

oK Cancel /I

F
-
"
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254 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.

255 Sample Application

In the example, Relay Output 0 (RQO) is selected. When a signal other than O is received of the
I1 input of the Relay Output block, the relay output is set to 1. (In all values different than O; -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
FRTDO- #RTDO:Output of the block
. - B:-5000 - - - -
L 11111
2.6.2 Connection Explanations

#RTDO: Output of the block
Output of the block, which represents the RTD input.

2.6.3 Block Settings

* RID Ternperature Input ? ot

Parameters Line Definition ] Notes ]

Reserved RTD Temperature Input Mo: |0 =~

[ Add to logrecord memary

[ Sync with DevNET Reserved RTD Input Number: RTD input number ¢
LCD/web View / MQTT Format be assigned in Block Settings.

(* Mo View [ MQTT Block Numbers
(" View Only f MQTT Line Labels

(" View and Set / MOQTT Line Labels

-

Cancel _,J

-/
T

QK

T
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264 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

bl ocksd i nputnsputr ebllaotcekdd sRTobut put can be | abel ed an

blocks.

2.6.5 Sample Applications

" r123.000 %
LatlARea k. | . UETE
- 6004 :
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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.

Ifthe RTDI nput terhperatkedislower than 23 degrees at the beginning, the air

conditioner that is connected output of relay will be operated. As soonasthe RTDI nput bl ockds
temperature exceeds 23 degrees, the air conditioner will be switched off. As soon as the RTD

| nput terhperatwedislower than 21 degrees, the air conditioner will be restarted. When

the RTDI n p ut tempeoatur@ exceeds 23 degrees, will be closed again.

Thus,the RTDI nput terhperatlkedvalue will be kept constant between 21 and 23
degrees.
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2.7 LOCKED DIGITAL INPUT BLOCK

2.7.1 Connections

#LDIO0: 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

“» igi ? .- C .
Locked Digital Input ’ X Reserved Digital Input Number: Digital input index

number can be assigned in Block Settings.
Parameters Line Definition ] Motes

Block Name (Lm0 ]
Reserved Digital Input No: |0 F Locked: Locking settings of the block. Activates or
[ = Locked deactivates locking.
Lodk/Offset
" Locked ¥ Offset
Locked or Offset Value [II- ]
[ Add to logrecord memary
r " Lock / Offset:
Sync with DevNET Lock: Writes the value at the lock or shift box to the
LCDMeb View [ MQTT Format output.

(* No View / MQTT Block Mumbers o o .
_ Offset: It is disabled on digital inputs with locks
(" View Only f MQTT Line Labels

(" Wiew and Set / MQTT Line Labels

-

Ty
0K jIL Cancel _)I

A

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.

#LDIO (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 inputds 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 MKoodlbks coad ¢ uaddéss plosio dbluiss

10.
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 addoutspsu todfsatdtbrdebsussa Ipl @ si 2 0 b |

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

2.75.1 Locking to Zero (0)
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" Locked Digital Input

Parameters Line Definition | Notes ]

Block Name
Reserved Digital Input No:

[V Is Locked

Lock/Offset

~

(¢ Locked (

Locked or Offset Value

? X

0 [2]

Offset

L

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 O is present at the i L Soutgut, 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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2.75.2 Locking to One (1)

1) )
“® Locked Digital Input ? X
Parameters Line Definition I Notes I
Block Name LDIO
Reserved Digital Input No: |o |
[V 1s Locked
Lock/Offset
]' (" Locked (s Offset
Locked or Offset Value

Distributed Control Systemid?rogramming Manual
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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 O is present at the i L Sotutgut, 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

#LAIO: Analog input lock value

LSt: Lock state

LVa: Lock value

2.8.2 Connection Explanations

#LAIO: 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

“® Locked Analog Input ? X
Parameters | Line Definition | Notes | Reserved Analog Ir?put Nymber: Analpg input inde
number can be assigned in Block Settings.
Block Name LAIO
Reserved Analog Input No: |0 |
[ Is Locked
Lock/Offset
(" Locked (¢ Offset

Locked: Locking settings of the block. Activates or

Locked or Offset Value deactivates locking

[~ Add to log-record memory
[ Sync with DevNET
LCD/Web View / MQTT Format

(¢ No View / MQTT Block Numbers
(" View Only / MQTT Line Labels Lock / Offset:
i 2 ) .

Viewand et fMOL bia bl Lock: Write the value at the lock or shift box to the
output.

( ok ) cancel . . o .
N Y \uConcel ) Offset: It is not activated on digital inputs with locks|

28.4 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.

#LAIO (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 inputds value.
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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 otuhtep ua udtsp drtbordebsussi pl as k 2 0

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 uModutudss addr e

modbusaddr ess plus 40.

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

2.85.1 Locking a Value
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“® Locked Analog Input ? X

Parameters Line Definition | Notes |

Block Name LAIO
Reserved Analog Input No: |0 |

[V 1s Locked

Lock/Offset

(e Locked (" Offset

Locked or Offset Value

In the example, the actual signal value for the device analog input is 5.95. When the block i L St 0

output is 0, the actual value of the analog input is written to the i A nautput. (Picturel)

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

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

Block A A nautput 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 i A nautput. 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 fi A ntdodk output, and if LSt

output is 1, the Lock value is written to the i A ntdook output.

2.8.5.2 Adding Offset Value to Actual Value
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" Locked Analog Input ? X

Parameters Line Definition [ Notes |

Block Name LAIO
Reserved Analog Input No: |0 R4

[V 1s Locked

Lock/Offset

(¢ Locked (" Offset

Locked or Offset Value

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

29.1 Connections

#LRTDORTD input lock value

LSt: Lock state

LVa:Lock value

29.2 Connection Explanations
#LRTDO: 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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293 Block Settings

Reserved RTD Input Number: RTD input number g

W Loded A Empeamr. 2 % be assigned in Block Settings.
Parameters I Line Definition I Notes ]
Block Name
Reserved RTD Input No: IO | . . .
Locked: Lockingettings of the block. Activates or
[ 1s Locked deactivates locking
Lock/Offse
' Locked (¢ Offset
Locked or Offset Value [D’ ]

Lock / Offset:
[~ Addto log-record memory

I Sync with DevNET Lock: Write the value at the lock or shift box to the
LCD/Web View / MQTT Format output.

(¢ No View / MQTT Block Numbers
(" View Only / MQTT Line Labels Offset: It is not activated on digital inputs with locks|

(" View and Set / MQTT Line Labels

N

7 \ / A
( 0K J ( Cancel /l

294 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.

#LRTDO (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. | f the block i s waue. | ocked,

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 addr ess of otuhtep ua udtsp drtbrdigbsussi pl as k 2 0.

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.outhputMbodbus a

Modbusaddr ess plus 40.

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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295 Sample Applications

2951 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
i A nautput 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 A A n Gutput.

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.

75 Distributed Control SystemdProgramming Manual



Mi(RODEV"

Sl bow S _od

295.2 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 12000hm val ue corresponds to 25.77 AC as th

Note: If LSt output is 1, the value atoutput LVai s i n ACs. I f LSt output s

output is in Ohms.
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2.10 LOCKED DIGITAL OUTPUT BLOCK

2.10.1 Connections

#L.DOO Real binary output

11: Block input LSt: Lock state

LVa:Lock value

2.10.2  Connection Explanations

11: Block input
Indicates the value which will be written to the output when unlocked.

#LDOO0: 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

" Locked Digital Output ? X
Parameters | Line Definition | Notes | Reserved Digital Output Numbeﬂigitalputput
number can be assigned in Block Settings
Reserved Digital Output No: |0 |
[ 1Is Locked
€ Locked @ Offsst Locked:Locking settings of the block. Activates or

deactivates locking

Locked or Offset Value C}

[ Add to log-record memory

[ Sync with DevNET
LCD/Web View / MQTT Format

(¢ No View / MQTT Block Numbers Lock / Offset:
(" View Only / MQTT Line Labels Lock: Write the value at the lock or shift box to the
output.

(" View and Set / MQTT Line Labels . . o .
Offset: It is not activated on digital inputs with locks|

~ /7 ~

l 0K JI Cancel /'l

2.104 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.

#LDOO (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 inputds 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
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read and written remotely. The Modbuputdsrmsedbos$
address plus 10.

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 wfuttphude 6va thdomebsus @Hilt he Db ock

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 DIO block is 1.
The LDO block 'Bin' output will be 0 when the DIO block is O.

Locking not active: Locking is not active because LSt output is O in figurel. Therefore the value
of the Digital Input (DIO) 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

------------- #LAOO Analog lock output

11: Block input 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.

#LAQOQO: Analog lock output

81 Distributed Control SystemdProgramming Manual



MiKRODEV"

wekorar o brow o zd

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

“® Locked Analog Output ? X
Parameters | Line Definition | Notes | Reserved Analog Qutput !\Iumbeﬂmalogoutput
number can be assigned in Block Settings.
Block Name LAOD
Reserved Analog Output No: |0 |
[ Is Locked
Lock/Offset
(" Locked @ Offset Locked: Locking settings of the block. Activates or

deactivates locking

Locked or Offset Value D

[ Add to log-record memory

|_ Sync with DevNET
LCD/Web View / MQTT Format

(¢ No View / MQTT Block Numbers

. _ Lock / Offset:
(" View Only / MQTT Line Labels Lock: Write the value at the Lock or Shift box to the
(" View and Set / MQTT Line Labels output.
Offset: It is not activated on digital inputs with locks
'a ™~ N
l'\, OK | ( Cancel /J

2114 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.

#LAOQO (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 i nputds 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 fhlocko ut put 6 s Modbus

address plus 2a

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 addr eosust pouft 6tsh evitbodebsupsu p| us A DD

As an example; if modbus address of the block is 6018: first output 6018, second output 6020,
third output 6022.
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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 fi A nautput will be 4.92 when the AlO
block is 4.92.

The value of the signal on the AlO block and A A n autput 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 O in figurel. The value of the
analog input (AlQ) is written to the fi A nautput 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 i A n autput.

Modbus addresses can be used to change the values of the LSt and LVa outputs of the LOA
block. The Modbus address of the i A nautput 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 Figurel 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 AlO 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 i A n autput 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

-------------- #LROO Relay lock output

11: Block input LSt: Lock state

LVa:Lock value

2.12.2  Connection Explanations

11: Block input
Indicates the value which will be written to the output when unlocked.

#LROO0: 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

“® Locked Relay Output ? X |
: Reserved Relay Output NumbeRelay output index
Parameters | Line Definition | Notes | . number can be selected here
Block Name
Reserved Relay Output No: |0 R
[ Is Locked

Lock/Offset
; ” . Locked:Locking settings of the block. Activates or
foitouies * Offset i deactivates locking

Locked or Offset Value (:

[ Addto log-record memory

[ Sync with DevNET
LCD/Web View / MQTT Format

(¢ No View / MQTT Block Numbers

- ' Lock / Offset:
View Only / MQTT Line Labels - Lock: Write the value at the lock or shift box to the
(" View and Set / MQTT Line Labels g output.

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

[ 0K | l\ Cancel /‘| .

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.

#LROO (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

rel ated physical i nputds value.

87 Distributed Control SystemdProgramming Manual



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 Modbuputdsr®edbos$

address plus 160.

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 addr eosust pouft 6tsh evibodebsupsu p| us 20D h

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

(1) (2)

(3)

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 DIO block is 1. When the block DIO is 0, the LRO block "Ana" output will be 0.
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Locking not active: Since LSt output is 0 in Figurel, 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. O 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 i A n autput 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

I11: Signal input
#SCal0 Block

e output
Trg: Triggerinput e 'M.: 5000 - - - -

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.
W Slope Calibrator ? >
X: 11 is the uncalibrated block input value.
Parameters Line Definition Motes

Blodk Mame [SCEID

v=loo E]* x + oo ]

4,3

4
3,2
2,4
1,6
0,3

gl b
0 o8 1,6 24 32 4 48

[ ©n When Trig is Active
] add to log-record memory
[] sync with DevMNET

LCD/Mieh View

(@) Mo View

() view Only

() view and Set

QK j [ Cancel

F T

-/

m: Thevalue of m in the equation Y = mX + c i

the non-calibrated |11 input multiplier coefficient.

cC¢KS @I ftdzS a0¢ Ay (KS

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 come
to the input ofdTrgg, 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 AXA value is the input (11) of the block and

3.1.5 Sample Applications

# Slope Calibrator ? >

Parameters ] Line Definition ] Motes ]

Block Mame [SCaID ]

¥= |2,00 =+ x + |4oo E|:

P

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: Signainput
o h : =
X1: Signal input low limit In. v — st
- FPCal -
X1 Friat
Y1: Signal output low limit 'H
%57 PCa | | | | |#PCa0Block output
X2: Signal input upper limit : YT
N 4 | N
Y2: Signal output upper limit - - - Br5001 -
. Mz 6002

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

“® Point Calibrator

Parameters ] Line Definition ] Notes ]

Block Name [PCaD

48
4
3,2
2,4
1,6
0,3
D 1 1 1 1

0 0,8 1,6 2,4 32

4,8

First Point:

=, o0

{ |o,00

= )

=, |o00

Second Paint: |D,EID

[~ on When Trigis Active
[ add to log-record memory
[ Sync with DevNET
LCD/Web View f MOQTT Format
(¢ Mo View / MQTT Block Numbers
(" Wiew Only f MOQTT Line Labels
" Wiew and Set / MQTT Line Labels

= )

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

In.

First point (Y):The value of the signal at the outpu
of Out.

Second point (X)The value of the signat the

input of In.

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

output of Out.

( oK

S
I
SN

Cancel

3
|
_

On When Trig is ActiveBlockdTrg input operation
mode is selected. If selected, block input value is
processed according @rrc 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 mini mum value that can be read from

Outis "0" when In input is "4", Out is "100" when In input is "20"

t

he
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4 DELAY/PULSE TIMERS

4.1 ON DELAY

4.1.1 Connections

Trg: The input of block trigger

#0nDO0 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

#0nDO0: Block output

Block output signal.
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4.1.3 Block Settings

“* On-Delay ? x

Parameters l Line Definition ] MNotes

Block Mame [o.-.on ] Initial Value(T): The on delay can be set in the block
On-Delay
Initial Value |IZI il
Unit |ms ﬂ

[ Retentive

[ Add to logrecord memory

[ Sync with DeviMET
LCD/Mieb View [ MQTT Format

Unit: Unit of time is selected. This selection has
following options: milliseonds,secondsminutes,
hours.

(* Mo View / MQTT Block Mumbers
(" View Only / MQTT Line Labels

(" View and Set / MQTT Line Labels

T T
oK /Ik Cancel _)I

F

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 bl,oocekn aslodyogn@atybe Gonrected 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

OMN DELAY BLOCK

Q1 Block
0 — Output
0 TRG Block
1|| [ - Input

4.1.5 Sample Application

[ Persistence

[] Add to log-record memory
[ Sync with DevMET
LCDfweb View
@ Mo View
) View Only
() View and Set

(i) (cziy)

When DIO goes to logic(1) ,after 3 seconds the DQO goes to logic(1).When DIO goes to logic(0),
DQO goes to logic(0), immediately.
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4.2 OFF DELAY

4.2.1 Connections

Trg: The input of block trigger

#0OfD0 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

#0OfDO0: Block output

Block output signal.
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4.2.3 Block Settings

W Off-Delay 7 >

Parameters ] Line Definition MNotes

Block Mame [OFDEI ]
Off-Delay
S o =] Initial Value(T): The off delay can be set in the bloc
Unit |ms ﬂ

| Retentive

[~ Add to log-record memory
[ Sync with DevNET

SE e R Unit: Unit of time is selected. This selection has
* No View / MQTT Block Numbers following options: milliseonds,secondsminutes,
hours.

(" View Only / MQTT Line Labels
(" view and Set / MQTT Line Labels

—

T
0K _)IL Cancel _/I

A

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 bl ock s 0b oaealbeidoneeted to thé RimpatlTasqumber r

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

OFF DELAY BLOCK

Q1 Block
0
: - Output
L I Il —. Inwt
_ OFFDelay
= time -
4.2.5 Sample Application
® Off-Delay 7 X

Block Name [0fD0 ]
Off-Delay
Inital Value
Unit
[ persistence

[] add to log-record memory
[ sync with DevNET
LCDMieb View

(®) Mo View
() View Cnly
() view and Set

(s (s

WhenDIO goes to logicjQafter 3 secondthe DQO goes to logic(0).When DIO goes to lojiE{@0 goes
to logic(1), immediately.

101 Distributed Control Systemidrogramming Manual



4.3 ON/OFF DELAY

4.3.1 Connections

Trg: The input of block trigger

tH: Theinput of time of on delay #0OnfDO Block output

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

#0nfDO0: Block output
Block output signal.
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4.3.3 Block Settings

W On/OffDelay

Parameters l Line Definition ] Notes ]

Block Mame [OnfDEI

OnfOff Parameters

On Time Initial Valus |EI

Off Time Initial Value |EI

Unit |m5

[ Retentive
| Add to log-record memary
[ Sync with DevNET
LCD/Web View / MQTT Format
(* Mo View / MQTT Block Mumbers
(" View Only / MQTT Line Labels
' View and Set / MQTT Line Labels

Lo L b

T
[ Ok, | [
U

Cancel

-
|
A

On Timenitial Value(tH): The on delay can be set
the block

Off Time nitial Value(tL): The of off delay can be s¢
in the block

Unit of time is selected. This selection has following
options: milliseonds,secondsminutes,hours.

Unit of ON Delay Time and OFF Delay Time has onl
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
i nputs. Any type of bl ot lcegiegomaettediiowhese thguts.dé&snal og o
number which is between the 0-65535 and be careful about variable type range.

4.3.4.1 Signal Flow Diagram

ON-OFF DELAY BLOCK

0 ] &5 Q1 Block
Qutput
1
0 : : TRG Block
| OFF Del Input
ON Delay elay
. Time - Time
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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.
DQO becomes logic (1) 3 seconds after the DIO logic (1) becomes logic (0).

DQO 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 blockrigger

Rst: The input of reset #RoDO0 Block output

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

>

Parameters ] Line Definition ] Motes

Block Name [RDDD ]
Retentive On-Delay ; . ) )
Ty A U0 A [T The timee dz6n delay is set in the blo
Initial Value |D il
Unit |ms j
[ Retentive

[ Add to log-record memory

[ Syncwith DevNET
LCD/Web View / MGTT Format

(% Mo View [ MQTT Block Numbers

" View Only / MQTT Line Labels Unit: Unit of time is selected. This selection has
" View and Set / MQTT Line Labels following options: milliseonds,secondsminutes,
hours.
I I
L oK /I L Cancel /I
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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 bl ock s 0b odacbhedoneated to thé Timpat. Tasgudmbey r
which is between the 0-65535 and be careful about variable type range.

4.4.4.1 Signal Flow Diagram

FY

RST

g Input
1
0 | a1 Block
: Output
1
TRG Block

0 . - Input

E‘rN Delay <~

Time
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4.45 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

45.1 Connections

Trg: The input of block trigger

#TORO 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

#TORO: Block output

Block output signal.

45.3 Block Settings

“® Timer Qutput Relay ? X
Parameters ] Line Definition ] Notes ]
Block Name [TOR0 )
Off Time(TL) Initial Value(T): Timer parameter is set from in the
Initial Value |E| il block
Unit |ms j
I Add to logrecord memary
I Sync with DevNET
LCD/Web View f MQTT Format
(* Mo View [ MQTT Block Numbers
(" View Only { MQTT Line Labels
" View and Set / MQTT Line Labels Unit:  Unit of time is selected. This selection h
following options: milliseonds, seconds, minutes,
S [ ) hours.
| oK || cancel |
e S A

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 bl ock s db aaebhedoneated to thé Rimpat.| Tasgndmber r
which is between the 0-65535 and be careful about variable type range.

45.4.1 Signal Flow Diagram

. TIMER OUTPUT RELAY
1
01 Block
& Output
0
1 |
0 : — TRG Block
' : -
i : + Input

I [
—3 User Define Time Period <—

455 Sample Application

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

When DIO is logic(1), DQO will be logic(1).When DIO is logic(1), after 5 seconds DQO will be
logic(0).
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4.6 SYMETRIC PULSE GENERATOR

4.6.1 Connections

Ere: The input of block activation

T: The input of timer parameter

#SPGOBIlock output

4.6.2 Connection Explanations

Ena: The input of block activati

on

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

T: The input of timer paramete

r

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

#SPGO0: Block output

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

4.6.3 Block Settings

# Symetric Pulse Generator

Parameters ] Line Definition ] Motes ]

Block Name [SPGO

Period

Initial Value |I3I

Unit |ms

[ Add to logrecord memory
[ Sync with DevNET
LCD/web View [ MQTT Format
(* Mo View | MQTT Block Numbers
(" View Only f MQITT Line Labels
(" View and Set / MOQTT Line Labels

L] kH

pe
L 0K

)(

Cancel /I

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

Unit: Unit of time is selected. This selectibas
following options: milliseonds,secondsminutes,
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 bl ock s 0b oaeabheonected to thé Rimpat.| Tasgndmber r

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

4.6.4.1 Signal Flow Diagram

- SIMETRIK DARBE

1'2 » = Zaman ( sn.)

4.6.5 Sample Application

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

47.1 Connections

|RTPG ) #RTPGO #RTPGOBIlock output

4.7.2 Connection Explanations
#RTPGO: 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

“* Real Time Pulse Generator ? *

Parameters l Line Definition ] Notes ]

Block Name [F'.TPGD ]

Timing |E".-'var1-I Second ﬂ

| add to log-record memary

[ Sync with DevNET Timing : Pulse period choice can be done from in t
block.

LCD/Web View / MQTT Format .
It cannot be choosen frorlock inputs
(% Mo View / MQTT Block Mumbers

(" View Only / MQTT Line Labels
(" View and Set [ MOQTT Line Labels

-,

Ok, Cancel _J

S
-
F

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

Q1 Block
Output

00-8Z:5T
00:LZ-5T
00:9Z:5T
00:59Z:5T

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

W Real Time Pulse Generator ? X

Parameters | Lie Defirvton | Notes |

Stock Narne (RTPGO )
Tming  [Every 10 Seconds >l
1™ Add 19 log-racord mamary

I™ Syrc with DeteY

- LCD/Web View / MQTT Format

@ No View [ MQTT Block Numbers
7 Veew Qrdy | MQTT Liv Labels
" View and Set | MQTT Line Labels

(Lo )(omn )

* Word Math ? x

Porameters | U Defton | Notes |

Slock Name Wvato )
Math Type |4+ =
e (o )]
¥ OnWhen Trig is Actve
™ Wrte On Input
™ Add 1o logrecord memory
I™ Sync with DeveT
~LCD/Web View / MQTT Format

N0 View | MQTT Bock Nusbers

7 View Oy [ MQTT Line Lsbels

" View and Set | MQTT Line Labels

() cos )

In the example, the Real-Time Pulse Generator (GZDU) block is programmed to generate a
pul se every 10 seconds. With trgbei @GpDW lNathe h ec Monm e
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

51 WORD COMPARATOR

5.1.1 Connections

inA: 1. Word input

inB: 2. Wordinput

I 2 Y NDutput of the block
inC: 3. Wordinput

Ere: Enablelnput

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

# WK r: kOuitput of the block
If the conditionsaresat i sfi ed, output is #1060 or HI GH, other wi
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5.1.3 Block Settings

* Word Comparator ? x

Parameters l e Defiibon ] Notes ] Compare Type:Comparison type is specified here.

BlockName [ WkrsD ]

Compare Type |between ﬂ

INB [0 )

e [D ] INB: Bottom threshold value is entered here in Blo
[ Add to log-record memary Settings.

[ Sync with DevNET
LCDMeb View f MQTT Format

(* Mo View [ MQTT Block Mumbers
(" View Only / MQTT Line Labels

(" View and Set f MQTT Line Labels INC: Upper threshold value is entered here in Blg
Settings.

T T
Ok, _;”\ Cancel _;I

_—

5.1.4 Block Explanation

It is used for comparing 16-bit WORD numbers. (0-65535) The value at the finAdinput of theblock
is compared to the values at the finBdand AnCainputs of the block according to thecompare type
specified in the block settings menu. Block must be activated with sending a HIGH signal to the

fEna dénput of the block.

I f the comparing condition is satisbbiéderwosteput o1
or LOW.

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

adjusted with finBoand finCoinputs of the block by connecting a register to the inputs.

With the Word Comparator Bl ock, @Agreatteoo,t hfiagnroe a ties
than or equal too, fAsmaller than operfoengedial t oo, An
For the operations fAgreater thano, Asmall er thano

too, fAnot equal JfnhADdputoftiedlock ia tomearedto thet vale at the finBo
input of the block.
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For the operations fAin rangeo iaputdfthélbackisconiparedange 0 ;

to the values at the finBoand finCoinputs of the block.

I f Ain rangeod or fAout of rangeo opeiinBdinpuoithe ar e go
block should be smaller than the value at the finCoinput of the block. (inB < inC) If the signal at
thefEna acnputof t he bl ock goes to A0O0 fr oonoufplt BHIGH, i | e t he

output of the block will stay the same

Comparison | Used Inputs | gnp Explanation

Type

Equal To inA, inB 1 IfinA=inBthen 2 Yw2 dz(i LJdzi A& aGmé P
Greater Than | inA, inB 1 IfinA>inBthen 2 Yw2 dzi LJdzi A& damé @
Smaller Than | inA, inB 1 IfinA<inBthenl 2 Yw2 dzi LJdzi A& amé @
Sr“;f;l Tzha” inA, inB 1 LT AY! Ik Mw2.ozisaBly A3 Gmé o
f:”é‘(;'j;l Tzha” inA,inB 1 LF AY! DR Mwe.dzii8dfly A3 Gmé o

Not Equal To | inA, inB 1 LF Ay! IF2 WyR.dz(i(l8d&ly A4 damé o

In Range inA, inB, inC | 1 IfinB<inA<inCthen 2 Yw2 dzii LJdzi Aa damé d
Out of Range | inA, inB,inC | 1 If inB< inC<inA orinA< inB< inCthen!| 2 Y w2 dzii LJdzi A &
- - 0 Previous output preserved; output not updated.

0
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5.1.5  Sample Application

~

I n this example, comparison type is selected as A

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

ANiAG input of the block has a value between the value at the finBo input of the block (bottom
threshold) and the value atthe finCoi nput of the bl ock(upper threshol
therefore the Relay Output takes the Al10 value.
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5.2 ANALOG COMPARATOR

5.2.1 Connections

inA: 1. Analog Input

inB: 2. Analog Input

inC: 3. Analog Input

Ere: Enableinput

#ACompO Output of the block

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.

#ACompO: Output of the block

If the conditions are satisfied, outputi s A 10 or
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5.2.3 Block Settings

# Analog Comparator ? x Compare TypeComparison type is specified here.

Parameters l Line Definition ] Motes ]

Block Mame [ACDmpD ]

Compare Type |between ﬂ

INE [0 ]

e [':' ] INB: Bottom threshold value is entered here in Blo
[ Add to log-record memory Settings.

[ Sync with DevNET
LCD/Web View f MQTT Format

(* Mo View / MQTT Block Mumbers
(" View Only / MQTT Line Labels

(" View and Set / MOQTT Line Labels
INC: Upper threshold value is entered here in Blg
Settings.

T T
Ok, _;”\ Cancel _;I

_—

5.2.4 Block Explanation

It is used for comparing 32-bit floating point numbers. The value at the finAdinput of the block is
compared to the values at the finBdand AnCoinputs 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

fEna dénput of the block.

I f the comparing condition is satisfied, output of
or LOW.

Desired threshold values for comparing can be selected in Block Settings menu or they can be
adjusted with finBoand finCoinputs of the block by connecting a register to the inputs. With the
Analog Comparator bl o ¢ k , Agreater thano, is maloloegr nAtghraemd e rfic

or equal too, Asmaller than or epgrioaned.t 006, Anot eq
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For the operations figreater thano, fAsmabrlequal t hano,

t oo, finot equal fAnADiput of thedlock ia tommaredtd thet valie at the AnBoO
input of the block.

For the operations fin rangeo0 @Adnpul of the blookiis r angeo

compared to the values at the finBoand finCoinputs of the block.

I f Ain rangeo or Aout of ranged opeifinBdinpwoafthe are go

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

If the signal at the fEna dnputof t he bl ock goes to A00 froor Al10 wk

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

_IC_:;Fr)T;panson Used Inputs | Em Explanation

Equal To inA, inB 1 If inA= inB therbAComp@ dz{i LJdzii & Gméo
Greater Than | inA, inB 1 If inA> inB thertAComp@ dz{i LJdzii a amé o
Smaller Than | inA, inB 1 If inA< inB therbAComp@ dz{i LJdzii & aGméo
Srrgztfgl Tzha” inA, inB 1 LF AY! #ACOMP® dzli KIGWl A3 Gmé d
Smaller Thar . : PR s

or Equal To inA, inB 1 LT AY! BHRKCOgR dzG K&y Ada améd

Not Equal To | inA, inB 1 LT AYy! #ACOMpPR dzi K& A& amé o

In Range inA, inB, inC | 1 If inB<inA< inCthen #AComp® dz(i LJdzi A & amé @
Out of Range | inA, inB, inC | 1 If inB< inGXinA or inA< inB< inC the#AComp® dzii LJdzii A &
- - 0 Previous output preserved; output not updated
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5.2.5  Sample Application

I n this example, compariosfornRatnygpeed.i s sel ected as A

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 t hreshol d), the out
therefore the Relay Output takes the filo value.
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5.3 LONG COMPARATOR

5.3.1 Connections

InA: 1. Long input

InB: 2. Long input

InC: 3. Long input

Ere: Enableinput

#L.Cmp0O Output of the block

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.

#LCmpO: Output of the block
I F the conditions ar
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5.3.3 Block Settings

# Long Comparator 7 >

Compae Type: Comparison type is specified here.
Parameters l Line Definition Motes

Block Mame [LCmpIII ]

Compare Type |between ﬂ

INB [0 )

e [D ] INB: Bottom threshold value is entered here in Blo
[ Add to log-record memary Settings.

[ Sync with DevNET
LCD/Meb View f MQTT Format

(* Mo View [ MOQTT Block Mumbers
(" Wiew Only / MQTT Line Labels

B s YT e INC: Upper threshold valugs entered here in Bloc
Settings.

T T
Ok, _;H\ Cancel _;I

S

5.3.4 Block Explanation

It is used for comparing 32-bit signed numbers. The value at the finAd input of the block is
compared to the values at the finBdand finCoinputs 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

fEna dénput of the block.

I f the comparing condition is satisbbiéderwosteput o1
or LOW.

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

adjusted with finBoand finCoinputs of the block by connecting a register to the inputs.

With the Long Comparator bl o ¢ k , Agreater thano, ismab freatefit hano,

than or equal too, fAsmaller than operfoempdal t oo, fn
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For

t o0,

t he

nnot

operations
finAm imput of the dlock ia tommaredito thet value at the finBo

input of the block.

For

t he

operations #fin

equal

Afgreater thano, fs ma brlequal

rangeo @Adnpui of the blook is

compared to the values at the finBoand finCoinputs of the block.

| f Aiin

rangeo

or

fout of

rangeo

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

If the signal at the fEna dnput o f

t he bl

ock goes to A0O0 from

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

Comparison

Topo Used Inputs | gnp Explanation

Equal To inA, inB 1 If inA= inB thertLCmp® dz(i LJdzii A & dmé ®
Greater Than | inA, inB 1 If inA> inB thertLCmp®@ dz(i Lddzii A & dmé ®
Smaller Than | inA,inB 1 If inA< inB thertLCmp@ dz(i LJdzii A & dmé ®
Greater Than | ) e

or Equal To inA, inB 1 LT AYy! #Crip@ dzUlhJAY Aa damé P
;Q’rms;j;:::n inA, inB 1 LT AY! #KCrip@ dzilKBiy A& amé ®

Not Equal To | inA, inB 1 LT Ay! #Crip@ dzidAy Aa amé o

In Range inA, inB, inC | 1 If inB<inA<inC ther#LCmp® dzii Lddzi A& damé ®
Out of Range | inA, inB,inC | 1 If inB< inC<inA or inA< inB< inC the¥LCmp@ dz{i LJdzii A &
- - 0 Previous output preserved; output not updated

U
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5.3.5  Sample Application

I n t his exampl e, comparison type

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

inBinputof the block(l ower threshol d),

theRel ay Output takes the A00 value.
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54  WORD MATH

541 Connections

inA: WORD data input

inB : WORD data input #WMat0 WORD output

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

I f the AOn When Trig is Activeodo is selected in BI

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

#* Word Math

Parameters ] Line Definition ] MNotes ]

Block Name [WMat0

Math Type | +

INB (0

[ On When Trig is Active
[ Write On Input
[ aAdd to log-record memory
[ Sync with DevNET
LCDMeb View / MQTT Format
(¢ Mo View [ MQTT Block Mumbers
(" Wiew Only / MQTT Line Labels
(" Wiew and Set / MQTT Line Labels

Math Type: Mathematical operation is specife
here.

INB: WORD input to be processed.

On When Trig is Active:lf selected,block is
activated at each rising edge detected at the 7
input of the block

'\l |.-"
-

Cancel

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 operati
iswritten on the inA input of the block. An WOR
register should be connected to the inA input o
the block. This operation is performed at each
t[/ O&O0tS o6& RSTI dzf ( P
option is selected, this operation is performed &
each risingedge detected on the Trig input of th
block.

5.4.4 Block Explanation

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

b ock Aadditiono,

fishift |l eft o, fishi
fiLeft ShiftCheckLast o,
fget o, il ow | i mit-Bo

fisubtracti ono,

Amul 6 pgi caXORKRD O
ft righto, ARighe ShBiftt CheckE

A RIi ghtAShiitf tc@hnepcakr Leads, t o, mofdadb, s

a h dopdiatobd camibé performédne r g e

A

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

block, specified mathematical operation is performed.
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Write on Input: If this option is selected, the value at the finAdinput of the block and the value at
the finBoinput of the block is processed. Result of the operation is written on the finAdinput 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.

I f AOn WhAotiTveg option is selected, this operati
detected on the Ailrg dnput of the block.

Math Types and Explanations:

Math Used Inputs | Explanation
The valuest the dnA¢ and thedinBé input are added and the result is
inA, inB writtentothed | 2 a - AldziElLJdzt 2F UGKS o0f 207 ¢
ADDITION (+) selected, the result is writtentoth@ 2 a I G n € 2 dzi LJdzu
i K BAE tnput.
Thevalues at thelinA¢ and thedinBé input are subtracted and the
inA, inB resultis written to thed | 2 a I 2idziéLIdzi 2 F G KS of

SUBTRACTION (

AAAAA

LyLdzié Aa asSt SO0 SR20aKk S nNS &#ddEiiL
block andii K BA input.

The values at théinA¢ and thedinBe input are multiplied and the resul
inA, inB iswrittento thed | 2 a | AldzElLdzi 2F GKS of 201
selected, the result is writtentothé 2 a | G4 né¢ 2 dzd LJdzi

i K BAE tnput.

The value at théinA¢ is divided to the value at thénB¢ and the result
inA inB iswrittentothed | 2 a | AldzElLddzi 2F GKS of 201
1 selected, the result is writtentothé 2 a | G n é¢ 2 dzd LJdzi

i K BAE tnput.

The values at théinA¢ and thedinBe input are bitwise ANDed and the
inA inB resultis written to thed | 2 a F AidzElLIdzi 2 F GKS of
’ LyLddzié A& a8t S0OG SR 20K I nNB 32ddkiiil
of 201 IlnkEkputi KS &

The values at théinA¢ and thedinBé input are bitwise ORed and the
inA, inB resultis written to thed | 2 a I 2idziéLIdzi 2 F G KS of
LyLlziée A& &St SOGSRI2EkS nNB 2 dii
block and theiinAf input.

MULTIPLICATIGN

DIVISION)

AND

OR

The values at théinA¢ and thedinBs input are bitwise XOR and the
inA, inB resultis written tothed | 2 a F Ajdz(ELIdzi 2 F (G KS of
LyLldziée Aa aSt SO0SR20aKk I nNB &2dakilil
of 201 IlingERputi KS &

The bits of the value at th@nA¢ input are shifted left by the value at
o the GinB¢ and the result is written to thé | 2 a | diitput of the
SHIFT LEFT InA, inB 0f201® ®© LT G2NAGS 2y LyLdzié A
G2 al Gné 2dzi Lidzi 2 WA InFGS(Ex0 i6A2=011L0b, v
inB=1 then#WMat0=1100b)

XOR
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SHIFT RIGHT

inA, inB

The bits of the value at th@nA¢ input are shifted right by the value at
the &rB¢ and the result is written to thél | 2 a | clutput of the
0f201® LT G2NAGS 2y lwttkddnitdle A &
G2 al Gné¢ 2dzi Lidzi 2 WA IDFUS(Ex0ibAZ110b, | Y
inB=1 then#WMat0=0111b)

CHECK BIT

inA, inB

The bit of the value at théinA¢ is checked and written to the

&1 2 a | ditput of the block where n is specified by ttieBé input
of the blockGinBé must be betweenp ® LF &2 NAGS
selected, the result is writtentoth@ 2 a | (G n ¢ 2 dzd LJdzi
i K BAE tnput.

(Ex: inA=110, inB=2 thern#WMat0=1)

LEFTSHIFTCHECKFI

inA, inB

Oth bit of the value at th&inAé is checked and written to thé@ 1 2 |
output of the block. The bits of the value at thi@A¢ is shifted left by
the value at thedinB¢ input of the block and written to the output

Gl 2alaziméiKS 6ft2071d LT a2 NRGS 2\
written to the GinA¢€ input.

RIGHTSHIFTCHECKH
T

inA, inB

Oth bit of the value at th&inA¢ is checked and written to the

G 1 2 a | diutput of the block. The bits of the value at thieAs is
shifted right by the value at thénB¢ input of the block and written to
theoutputad | 2 a AT EGKS 0t 201 ® LT &2 NR
result is written to thedinAs input.

LEFTSHIFTCHECKLA

inA, inB

15th bit of the value at théinA¢ is checked and written to the

G 1 2 a | diutput of the block. The bits of the value at thieAg is
shifted left by the value at thénB¢ input of the block and written to
theoutputad | 2 a AT EGKS 0t 201 ® LT &2 NR
result is written to thedinAs input.

RIGHTSHIFTCHECKL
T

inA, inB

15th bit of the value at théinA¢ is checked and written to the

G 1 2 a | diitput of the block. The bits of the value at ttiaA¢ is
shifted right by the value at thénBe input of the block and written to
theoutputad | 2 a AT EGKS 0t 201 ® LT &2 NR
result is written to thedinA¢ input.

ABSOLUTE VALUE

inA

The absolute value of the value at thi@Aé is written to thea | 2 a |
2dzi Lddzi 2F GKS o0f201d LT &2 WMiktdhS
tothea 2 al Gné 2dziLizi 2 mAINIGS o6f 2 O

COMPARE BIT

inA, inB

The bits of the values at th#nA¢ and thedinBE inputs of the block are
compared starting from the left andne more of the value of the first

different bit position is written to thex | 2 a I diitput of the block. If
all the bits are the same, 0 is written to tikel 2 a | Aidzié Lidzi &

2y LyLldzi¢é Aa aStSOlSRZalikbe NBdz
of 201 ling&puti &S If Gih bit is different, 1 is written to the
#WMat0)

MOD

inA, inB

Modular arithmetic operation. Mod(inB) of the value at thieAg is
written to the @ | 2 a | dlutput of the block The value at th@éinAé is
divided by the value at théinB¢ and the remainder is written to the
Gl 2alAidzElddzi @ LT a2 NARGS 2y Ly Lz
tothea 2 al Gné 2dzi Lidzi 2 BASIngGS(Ex0 inA2=Q53
inB = 10 then O1 = 4)
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BIT REPLACE

inA, inB, INB

LG A& dzaSR (G2 aSi GKS AYRBE Ry
value in the block options section to 0 orThe bit value to be written
Ad RSOGSNXYAYSR o0& (Krferdsultyfthe o0 f 2
operation is writtentothex | 2 a I diitpit. L ¥ &2 NA (G S 2
selected, the result is writtentothé 2 a I (G n ¢ 2 dzi LJdzi

i K BAE tnput.

GET

inB

It is used for reading aWvd Registero f 2 @ NDE o6f 2 01 Q3
in the logic project. The blockumberto be read is specified witéinBé
input of the blockRead value is written to outpult | 2 a | i Fi ¢ &2
2y LyLidzié Aa aStSOlSRZalikbé NBdz
of 201 ling€mputi IKiSalsd used for some special commands
These commands can be seen in diagram below.

LOW LIMIT

inA, inB

Specifies the minimum value théatl 2 a | diutput can take Desired
minimum value is written to théinA¢ input. IféinBE has a greater value
than GinA¢ input, the value at th&inBé is written to thea | 2 a | G n
output. Otherwise, the value at thé@nAé is written tothea | 2 a | @
output.t 2 NAGS 2y LyLldzié Aa asStSoOaGS
G2 al Gné¢ 2dzi Lzl 2 MAEIMFUS(ExD ibA2=Q0, inB 3/4
then; #WMat0= 10)

HIGH LIMIT

inA, inB

Specifies the maximum value thatl 2 a | diutput can takeDesired
maximum value is written to théinA¢ input. If inBE has a smaller
value thandinAé input, the value at theinB¢ is written to the

&1 2 a | ditput. Otherwise, the value at thénA¢ is written to the
Gl 2 alditpit.a2 NAGS 2y LyLlLdzié Aa as$s
thed2 al Gné 2dzi Lidzi 2 WA IngGtS(Ex0 i6A2=QQ, ink
=12 then#WMat= 10)

MERGE 8

inA, inB

The value at thé&nB¢ is shifted left by &its and added to the value at
the dridé @2 NRA (G S 2 seledtey, thdaiésult is\viitten to the

G2 al Gné¢ 2dziLidzi 2 RAEInFUS(Twio bf2hd it |y
merge blocks can be used for ki merging.)

SET

inA, inB

It is used for write to a \&td Registerblockor to a block present in the
logic projecta A y'! ¢ o0f 201 AyLlzi @I fTheS A
blocknumberto be written is specified with inB input of the blodkhe
GAY!l ¢ 0t201 AyLlzi O tMeSé A af QX
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 finBoinput 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 th@nAéas DTMF cod€Only available for GSM devices.)

545

Addition examples:

Sample Application

In sum_1 example, the values at the finAdand finBoinput of the block are added and the result is

written to the fD106output of the block.

Insum 2exampl e, AOn When Trig i s shlected Mence, the fues ath Wr i t e

the finAdand the finBoare added and the result is written to the finAdinput at each detected rising

edge on the firrg @nput of the block.
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Subtraction examples:

In sub_1 example, the value at the finAdof the block is subtracted from the finBoinput of the block

and the result is written to the fD16output of the block.

Insub 2exampl e, AO0On When Trig is Actived and AWrite
the finAdof the block is subtracted from the finBoinput of the block and the result is written to the

finAdinput at each detected rising edge on the firrgdinput of the block.
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Multiplication examples;

In Multiplication1 example, the value at the finAdinput of the block is multiplied by the finBoinput

of the block and the result is written to the AD106output of the block.

I n Multiplication2 exampl e, AiOon When Trig is Acti
value at the finAdof the block is multiplied by the finBdinput of the block and the result is written

to the finAdinput at each detected rising edge on the firrgoinput of the block.
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Division examples;

In Divisionl example, the value at the finAdinput of the block is divided by the finBodinput of the

block and the result is written to the flD10output of the block.

I n Division2 example, AOn When Trig is Activeo an:
at the finAd of the block is divided by the finBoinput of the block and the result is written to the

finAdinput at each detected rising edge on the Alrrgoinput of the block.
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AND and OR examples:

Corresponding binary value of the decimal value at the inA: (10)10=(01010)-
Corresponding binary value of the decimal value at the inB: (24)10- (11000);
The result of bitwise AND operation between inA and inB is: (8)10=(01000),

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

Corresponding binary value of the decimal value at the inA: (13)10=(01101)-
Corresponding binary value of the decimal value at the inB: (20)10- (10100).
The result of bitwise XOR operation between inA and inB is: (25)10=(11001),

In Mod example, the value at the finAdis divided by the value at finBoand the remainder of the

operation is written to the D16output 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)-

The value at the finBoinput specifies the number of bits which finAdis going to be shifted by.
After the shifting operation, result is written to the AD1doutput of the block.

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

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

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

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

checking process, checked bit is written to the flO100output of the block.
In Check Bit 1 example, the value of the checked bit is (10101), :1.

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

Distance of the value at the inA to the origin is written to the O1 output.
INnAAbsol uteValuelo example, distance of 5 to the

I n AAbsoluteValue2065&xtampt ke darisgiamcies 0% .
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Low Limit examples:

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

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

the low limit, the value at the finBois written to the fO1doutput of the block.

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

low limit, the value at the finAdis written to the flO10output of the block.
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High limit examples:

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

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

than the low limit, the value at the finBois written to the fD10output of the block.

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

the low limit, the value at the finAdis written to the fO1doutput of the block.
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Merge A-B example:

An 8 bit merge block is connected to finAdinput of the block and an other 8 bit merge block is
connected to finBoinput of the block. The value at the finBoblock is shifted left by 8 bits and added
to the value at the finAdinput of the block. That way, a merge 16 bit merge block is designed with
0-8 bits are connected to finAdinput and 9-15 bits are connected to finBoinput.
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Set example;

The value to be set is connected to the finAdinput of the block.
Number of the target block is connected to the finBoinput of the block.

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

55.1 Connections

inA: Analog data input

inB : Analog data input #AMatQ Output of the Block

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
I f the MOn gWhen Activeodo is selected in Block Setti

edge detected at the Trg input of the block.

#AMatQ: 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

“® Analog Math 7 x

Parameters l Line Definition Motes
INB: Analog input to be processed.

Block Name [AMatEI ]
Analog Math |+ ﬂ
INB (0 ]

On When Trig is Active:lf selected, block ig
activated at each risingdge detected at the Tr
[ write On Input input of the block

[~ on When Trig is Active

[ Add to log-record memary

[ Sync with DevNET

LCD/web View / MQTT Format . . L
oieb View [MQTT Forma Write On Input: If this option is selected, the

* Mo View f MQTT Block Mumbers value at the inAnput of the block and the value
" View Only /MQTT Line Labels at the inBinput of the block is processed. Resul
of the operation is written on the inA input of th¢
block. An Analog register should bennected to
the inA input of the block. Thigperation is

( or [ cae | | performed ateach PLC cycIeFVBy? T I odzt Ko
b A N S |2 KSY ¢ NA3I A a sdleCtedAthdsS €
operation is performed at eactising edge
detected on the Trig input of thelock.

(" View and Set f MQTT Line Labels

5.5.4 Block Explanation

It is used for IEE754 floating point number mathematical operations. With Analogidetk
GFrRRAGAZ2YES GadzomiNFOQUAZ2YEST aYdz GALE XAAYEZY HD2ERED
GOl yés alaayés al Ozaés ahight ywx Tt PRé&GYHER @ASHEIY &
operations can be performed

On When Trig is Activdf this option is selected, with every rising edge on the ifipgt

of the block, specified mathematical operation is performed.

Write on Input: If this opton is selected, the value at thnA¢ input of the block and thealue at the

ainBe input of the block is processed. Result of the operation is written ordith& input of the block.

An AnalogRegisterblockshould be connected to thénA¢ input of theblock. This operation is

LISNF2NY¥YSR i SIFOK t[/ 0OeldfS o6& RSTrdzZ G LT ahy 2K
performed at each rising edge detected the dTrgg input of the block.
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Math Types and Explanations:

Math

UsedInputs

Explanation

ADDITION (+)

inA, inB

The values at théinA¢ and thedinBé input are added and the result is
writtento thed | | a I2{dziiélddzi 2F GKS o6f 2071 @
selected, the result is written to thé | ! a louitputtof the blockand

i K BAE tnput.

SUBTRACTION (

inA, inB

The values at the inA and the inB input are subtracted anddhalt is
writtento thed | | a I2{dziiédlddzi 2F GKS o6f 2071 @
selected, the result is written to thé | ! a loiitputéof the blockand

i K BAE tnput.

MULTIPLICATIGN

inA, inB

The value at th&nA€ input of the block is multiplied by thé&nB¢ input
of the block and the result is written to thie | ! a loultputéof the
0t201® LT G2NAGS 2y LyLldzié Aa
a1 ! a lodtputof the blockand theinA input.

DIVISION)

inA, inB

The value at th&nA¢ input of the block is divided by th@nBe input of
the block and the result is written to thie | ! a lodtputéof the block.
LT G2NARGS 2y LyLdzie¢ Aa aSt!Sadais
output of the blockand thedinAé input.

ABSOLUTE VALUE

inA

The absolute value of the value at thi@A¢ is written to thea | ! a |
output of the blockL ¥ a2 NAGS 2y Ly Lldzivitteh 3
tothed | ! a loitputof the blockand thedinAg input. (Ex: inA45
then; #AMat0=15)

SQUARROOT

inA

Takes the square root of the value at tieA¢ input and the result is
writtento thed | | a I2{dziiélddzi 2 F GKS 0 té2 Q\jad
selected, the result is written to thé 1 ! a loiitputéof the blockand
the GinA¢ input. (Ex: inA=81 then; 01=9)

SIN

inA

Trigonometric sine functio®in(inA)The result is written to the
"#Alsm0" block outputl ¥ &2 NA GS 2y Ly Lzl é
written to the & | ! a loiitputof the blockand thedinAé input.

COS

inA

Trigonometric cosine function Cos(inAhe result is written to the
"#Alsm0" block outputl ¥ @2 NA 4GS 2y Ly Lzl ¢
written to the & | ! a loiitputof the blockand thedinAé input.

TAN

inA

Trigonometric tangent functioman(inA) The result is written to the
"#Alsm0" block outputl ¥ @2 NA 4GS 2y Ly Lzl €
written to the & | ! a loiitputof the blockand thedinAé input.

ASIN

inA

Trigonometric arcsine function Asin(inAhe result is written to the
"#Alsm0" block outputl ¥ &2 NA GS 2y Ly Lzl ¢
written to the & | ! a loiitputof the blockand thedinAé input.

ACOS

inA

Trigonometric arccosine function Acos(inAe result is written to the
"#Alsm0" block outputl ¥ @2 NA GS 2y Ly Lz ¢
written to the @ | ! a loditputof the blockand thedinAg input.

ATAN1

inA

Trigonometric arctangent function Atan(inAhe result is written to
the "#AIsm0" block outpul. ¥ &2 NA G S 2y Ly LJdzi ¢
written to the @ | ! a loditputof the blockand thedinA¢ input.

ATAN2

inA, inB

Trigonometric arctagent (inB/ inA) function Atan2(inA, inBlhe result
is written to the "#AIsm0" block output. ¥ a2 NAGS 2y |
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the result is written to theit | | a loiitputof the blockand thedinAé
input.

GET

inA, inB

It is used for reading WordRegistero f 2 @ ND&A o6f 201 Q3
in the logic project. The bloakumberto be read is specified witinBE
input of the block.The read value is written to the "#Alsm0" block
output.t LT G2 NAGS 2y LyLdzié A& asSt§
a1 ! a lodtputof the blockand thedinAg input.

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

LOW LIMIT

inA, inB

Specifies the minimum value thét! ! a lodtputican take. Desired
minimum value is written to théinA¢ input. IfdinBe has a greatevalue
than GinA¢ input, the value at th&inBé is writtentothea | ! a | G n
output. Otherwise, the value at thénAé is written tothea | ! a | @
output.t LT G2 NAGS 2y LyLdzié A& asSt§
&1 ! a loiitputof the blockand thedinA¢ input. (Ex: inA = 10, inB =
then; O1 =10)

HIGH LIMIT

inA, inB

Specifies the maximum value thatl ! a loiitputcan take. Desired
maximum value is written to thénA¢g input. IfinBE has a smaller
value thandinAé input, the value at theinB is written to the

a1 ! a loiitput Otherwise, the value at thénA¢ is written to the

Gl ! al2idzidlddzi @ LT a2 NRGS 2y Ly Lz
thed | ! a lodtputéof the blockand thedinAg input. (Ex: inA = 10, inf
=12 then; O1 = 10)

SET

inA, inB

It is used for write to a \&td Registerd f 2 Grto@dlock present in
thelogic projecta A y'! ¢ o6f 201 Ay Llzi @I TS
blocknumberto be written is specified with inB input tfie block.The
GAYy!l ¢ o0ft201 AyLldzi OlAMaE ©& 2 OFRRA
andto the block to be written(Ex: inA = 10, inB = 3001 then; 10 is
written to the blockwhich has block number 3001.)

WORD TO SIGNED

inA

AWord Registerblockcontaining 16bit unsigned number is connecteq
to éinA¢ input of the block and converted to the 46t signed number
and written to thed | ! a loiitputof the block. (Ex: inA=65535 then
#AMat0=1, inA=65534 then#AMat0=2 inA=32768 then; #AMat0=
32768, inA=32769 then; #AMat®32767, inA=1 then; #AMat0=1,
inA=32766 then; #AMat0=32766, InA=32767 then; #AMat0=3Ry67
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5.5.4.1 GET Operation Special Commands

When performing GET operation, if some special values are entered to the finBoinput 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 FunctionExplanation

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. Aavilal
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, VBAIBattery voltage in Volts
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5.5.5 Sample Application

Addition examples:

I'n AAdditionldo exampl e, the values at the inA and

is written to the O1 output of the block.

In AAddition20 exampl e, AiOn Whea iTsigeisctAed.i vEér
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:

I n ASubtractionldo example, the value at the inA o

block and the result is written to the O1 output of the block.

I n ASubtraction20 example, AOn When Trig is Actiyv
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:

I'n AMultiplicationld example, the value at the in,.

the block and the result is written to the O1 output of the block.

I n AMultiplication2d6 exampl e, AOn When Trig is Ac
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 ADivisionldo example, the value at the inA inpu
block and the result is written to the O1 output of the block.

I n ADiIivision2d exampl e, AOn When Trig is Activeo
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.

154 Distributed Control SystemdProgramming Manual



Mi(RODEV"

Sl bow S _od

Absolute value examples:

Distance of the value at the inA to the origin is written to the O1 output.
I n AAbsol uteVal uelo exampl e, di stance
Inif Absol uteValue20 e3éwmfhée @iginisdBB2.&t ance of
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Low limit examples:

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

I n ALow Li mit 10 exampl e, l ow | i mit i's not activat

the low limit, the value at the inB is written to the O1 output of the block.

In ALow Limit 20 example, low |Iimit is activated.

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.

I'n AHigh Limit 106 exampl e, high | imit is not acti

than the low limit, the value at the inB is written to the O1 output of the block.

In AHigh Limit 20 example, high |imit is activate

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

InB : Long data input

Trg: Trigger input

#LMatQ Output of the Block

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
I f the AOn sWher i vreidog i s
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

“#* Long Math [4
Parameters ] Line Definition ] Motes ]
Block Mame [LMatEI ]
Math Type |+ ﬂ
INB [0

[ ©On When Trig is Active
[ Write On Input
[ add to log-record memory
[ Sync with DevMET
LCD/web View { MQTT Format
(® Mo View  MQTT Block Numbers
(" View Only / MQTT Line Labels
(" View and Set / MQTT Line Labels

~
I
SN

Cancel

Math Type: Mathematicaloperation is specifeg
here

INB: Second long input to be processed can
entered in Block Settings menu.

On When Trig is Active:lf selected, block ig
activated at each risingdge detected at the Tr
input of the block

Write On Input: If this option is selected, the
value at the inAnput of the block and the value
at the inBinput of the block is processed. Resul
of the operation is written on the inA input of the
block. A long register should loennected to the
inA input of the block. Thigperation is
performed at each PLC cycleRyS T I dzf (i @
2 KSYy ¢NAR3I Aa seleCrédAtisS €
operation is performed at eactising edge
detected on the Trig input of thelock.

5.6.4 Block Explanation

Itis used for mathematical operations which result in 32-bit signed integers. With Long Math block

ot

shi ft righto,

o } B 1}

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

additiono, fAsubtractiono, Amul tiflladgiad i 0ORG,
AicheckBitgoh,t ShiiLfetf €CIsdc K FiChetc & Fi riisLtec
Right ShiftCheckLaShhiott dabpade@de Vmdode,o,fAbit

l'i mito,-BomenyW&RMEneodd and fAisetd operations

block, specified mathematical operation is performed.
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Write on Input: If this option is selected, the value at the finAdinput of the block and the value at
the finBoinput of the block is processed. Result of the operation is written on the finAdinput of the
block. An Analog Register block should be connected to the finAdinput of the block. This operation
is performed at each PLC cyclActhwedefopuliton lifs @

operation is performed at each rising edge detected on the Arrgoinput of the block.

Math Types and Explanations:

Math Used Inputs Explanation

The values at the inA and the inB input are added and the result is
ADDITION (+) InA, InB GNAGGSY G2 GKS h! ¢ 2dzilLdzi 27F GK

selected, the result is written to the inA input.

The values at the inA and the inB input are subtracted and the
SUBTRACTIONI ( | InA, InB result is written to the OUT outp@ ¥ (G KS o0f 201 L ¥

selected, the result is written to the inA input.

The value at the inA input of the block is multiplied by the inB input of

MULTIPLICATION _ . ; R R ., P
InA, InB 66201 YR GKS NB&dA G A& SNRGGSY

) . N Ak oA . a . .
LyLldziée Aa aSt SOUSRX U0KS NXxadz u

The value at the inA input of the block is divided by the inB input of th
DIVISION(/) InA, InB 0201 YR (KS NBadzZ G Aa gNAGGSY

AAAAA

LyLldzié Aa aStSOGSRTI GKS NBadzZ

The values at the inA and the inB input are bitwise ANDed and the
NBadzZ ¢ A& ogNAGGSY G2 GKS hl ¢ 2di
selected, the result is written to the iniAput. ( Ex: INnA=0110, InB=1011
then Out=0010)

AND InA, InB

The values at the inA and the inB input are bitwise ORed and the
NBadzZ & A& ogNAGGSY G2 GKS h! ¢ 2di
selected, the result is written to the inA input. ( Ex: InA=0110, InB=01
then; Out=0111)

OR InA, InB

The values at the inA and the inB input are bitwise XORed and the
NEBadzZ 6 Aa gNAGGSY G2 GKS h! ¢ 2d
selected, the result is written to the inA input. ( Ex: INnA=0101, InB=10
then; Out=1100)

XOR InA, InB

The bits of the value at the inA input are shifted left by the value at
SHIFT LEFT InA, InB . o
the inB and the result is written to the OUT output of the block. . If
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G2NRAGS 2y LylLldzié Aa asStSmpuBR>
(Ex: inA =1110b, inB=1 then; OUT=1100b)

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. .
SHIFT RIGHT InA, InB

LT a2NARGS 2y LylLldzie¢ Aa asSt SOGSR
(Ex: inA=1110b, inB=1 then; OUT=0111b)

¢CKS yQiUK oAl 2F GKS @FfdsS i GK
CHECK BIT InA, InB output of the block where n is specified by the inB input of the

block. inB must be between6. (Ex: inA=1110, inB=2 then; OUT=1)

Oth 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
LEFTSHIFTCHEC

RST InA, InB by the value at the inB input of the block anditten to the output
h!¢ 2F (GKS 06t201® LT a2NRGS 2y
the inA input.

Oth 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
RIGHTSHIFTCHE(

FIRST

InA, InB by the value at the inB input of the block and written to the output
h!'¢ 2F GKS 0f201® LT d2NRGS 2vy
the inA input.

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
LEFTSHIFTCHEC

AST

InA, InB by the value at the inB input of the block and written to the outputOUT|
GKS 60t201d LT a2NARGS 2y LyLlzié

input.

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
RIGHTSHIFTCHE

LAST InA, InB by the value at the inB input of the block and written to the output

h!'¢ 2F GKS 0ft201® LT d2NRGS 2y
the inA input.

The absolute value of the value at the inA is written to the OUT
output of the block. (Ex: InA5then; Out=5 or INA=22 then; Out=22)

ABSOLUTE VALU| InA

The bits of the values at the inA and the inB inputs of the block are
COMPARE BIT ) ) ) ) N
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
written to the OUT output. One moref the value of the
RAFTFSNBY(G o0AlQa AYRSE A& 6NAGOS
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 O or 1. The

value at the inB specifies the target bit

GET

InA, InB

LG Aa dzaASR F2NJ NBIRAYy3 | 2hw5 N
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 diagréelow.

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 8

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 SIGNE

A WORD register containing-b& unsigned number is connected to inA
input of the block and converted to the 46t signed humber and written
to the OUT output of the block. (Ex: inA=65535 then; QUTirRA=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 FunctionExplanation

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 integrattsmperature 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 fr@RS.(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, VBAIBattery voltage in Volts
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5.6.5 Sample Application S

Addition examples:

I n AAdditionlo exampl e, the values at the inA and
is written to the OUT output of the block.

I n AAddition206 example, A0n When Trig is Activebo
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:

I n ASubtractionld exampl e, the value at the i nA o
block and the result is written to the OUT output of the block.

I n ASubtraction2d6 example, AO0On When Trig is Actiyv
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 AMultiplicationlo example, the value at
the block and the result is written to the OUT output of the block.

In AMultiplication206 exampl e, AOn When Trig
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:

I n ADivisionld example, the value at the inA inpu
block and the result is written to the OUT output of the block.

I n ADivision206 example, A0n When Trig is Activebo
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)
Corresponding binary value of the decimal value at the inB: (11)10= (01011),
The result of bitwise AND operation between inA and inB is: (1)10=(00001).

The result of bitwise OR operation between inA and inB is: (31)10=(11111),
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Exclusive OR(XOR) and MOD example:

Corresponding binary value of the decimal value at the inA: (27)10=(11011)
Corresponding binary value of the decimal value at the inB: (20)10- (01011),
The result of bitwise XOR operation between inA and inB is: (16)10=(10000).
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:

Il nAbdaki dejerin bipgt(00&00)kéa rayr él mék hali; (4)

I nB6deki dejer ka- bit kaydérma yapélacaj éné g°st
Out -ékékéena I nAbdaki dejerin bitleri kaydérel déek
Sola Kaydeéer 4 dejeri 210=0L0000),d@lj & rk a yed &ree ledldjl @ md a ;
Saja Kayder 4 dejeri 2 10300001),sdae]j ae rki a yed &dreé leddé@jlé@mrd a ;

Corresponding binary value of the decimal value at the inA: ; (4)10=(00100)-

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). is obtained.

Shift Right: When 8 is shifted right by 1: (1)10=(00001). is obtained.
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Check Bit examples:

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

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 ACheck Bit 10 exampl e, tl0lp=lval ue of the checke

I n ACheck Bit 20 exampl e, @l0lp=0val ue of the checke
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Absolute Value examples:

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

I n

I n

173

A

AbsoluteValuelo exampl e, di stance of 445

Absol uteVal ue 2 0412tw thewpdings,412di st ance of
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Low Limit examples:

Low limit value is connected to the inA input of the block using a long register.

I n ALow Li mit 10 exampl e, l ow | i mit is not activat
the low limit, the value at the inB is written to the OUT output of the block.

In ALow Limit 20 example, low |Iimit is activated.

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 AHigh Limit 10 example, high Ilimit is not act.i
than the low limit, the value at the inB is written to the OUT output of the block.

In AHigh Limit 20 example, high Ilimit is activate

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-bi t wor d regi ster 6:

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

Res:Reset input #U/D1Q Block output

Dir: Direction input

6.1.2 Connection Explanations

Trg: Trigger input

It is the trigger input.

Res: Reset input

The counterd seset 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/Down Counterl 7 >
Up: If selected; Counter increases in the positive
Parameters ] Line Definition | Notes | direction. If it is desired to select from outside th
block, Logic high(1) should kappliedto "Dir" input.

Block Name (U/D10 ]

[ Retentive

Direction

T Up (* Down Down: If selected; Counter increases in the negativ
(-) direction.If you want to select from outside the

™ Add tolog-record memory block, logic low(0) should kappliedto "Dir" input.

[ Sync with DevNET
LCD/Web View [ MQTT Farmat

(% Mo View / MQTT Blodk Mumbers

(" View Only /MQTT Line Labels Retentive Persistenck If selectedthe counter

(" View and Set / MQTT Line Labels keepsthe last value when the power of the device ig
interrupted or reset.

N Y
[ Ok [ | Cancel |
N vy

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
appl i &gdoinpup A

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 DIO; 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

Dow: Down input #U/D2Q Block output

Res:Reset input

6.2.2 Connection Explanations

Up: Up input
The counter value increases by 1, when lUpdinput triggered.

Dow: Down input

The counter value decreases by 1, when fDowaoinput triggered.

Res: Reset input

It is counterd eeset input.

#U/D20: Block output

It is counteré walue output.
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6.2.3 Block Settings

“# Up/Down Counter? ? x

Parameters ] Line Definition ] Motes ]

Block Mame [UJ"DZIJ ]

[ Retentive

[ Add to log-record memary i i
Retentive Persistencg If selectedthe counterkeepsthe

last value when the power of the device is interrupted or
reset.

[ sync with DevNET
LCDMeb View [ MOQTT Farmat
(% Mo View f MQTT Block Mumbers
(" Wiew Only / MQTT Line Labels
(" View and Set / MQTT Line Labels

N Y
| Ok || Cancel |
N -

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

#RTBO Block output

Res:Reset input

6.3.2 Connection Explanations

Act: Activation input

Block enable input.

Res: Reset

Run-time counteré seset input.

#RTBO: Block output

Runtime value.
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6.3.3 Block Settings

“* Run Time ? =

Parameters l Line Definition ] Notes ]

Block Name [RTBO ]

Time Scale |Semnds j

[ Add to log-record memary

[ Sync with DevNET Time Scaled { S O2 y R & Boury"sayf izisefedten
LCD/Web View | MQTT Format from the time scales.
(* Mo View / MQTT Blodk Numbers
(" View Only / MQTT Line Labels

r

(" View and Set [/ MOQTT Line Labels

[ Ok /II: Cancel _)I

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, RQO is started from DIO input and stopped from DI1 input.
With the RTB block, the duration when the RQO 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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Device Configurati |  PLC and Expansio | [ Blodk Propert |

Gate Editor

(, | String Table
J,

‘ String Table

Simulation
-_——

— Id String Text

Online View

- 006 relayopen
- 007 relayclose
- 008 +905001234567

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".
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7.1 SMS RECEIVER

7.1.1 Connections

No: PhoneNumber input #SMSRcOBlock 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

#SMSRcO: 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

#® SMS Receiver ? x
Parameters | Line Definion | MNotes | Parse Method There ardourY SG K2 Ra T
/| 2YLILNBEOAA H2atL$HSEHYS
BlockName ~ [SMSRc ) §2NRGS LyiG2 5850A05¢0
Parse Method |S1J'ing Compare ﬂ
Text Offset | |
[~ Add to log-record memory
[ Sync with DevNET
LCD/Wieb View / MQTT Format
& e T Text Offset:In the string table, determines the
* Mo View [MQTT Block Numbers offset which the received SMS will be saved in
" WView Only /MQTT Line Lahels Note: Text offset should be selected from
~ View and Set / MQTT Line Labels unused string offseBecause, received text
message will be written into it.
S =
| Ok I Cancel |
s S o

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.

NfText ¢cmibolsor, daetermines 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 countrycode (i . e +44752¢) .

any number wil|l be accepted, this input 1is
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Parse Method: | f t he AString Compareod option is selected
SMS Receiver block settings, the text of the rece
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.

I f the fAText=:Valued option is stheciivdl uedothal &
iText=:Value: 06 format message saved in the text t
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

Id String Text

000 =905321234567
001 openrole
002 closerole

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 RQO 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 RQO 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

Msqg: 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 t®MSiAiBrxdgo iisnpuwt | adf f-tSKStextbiddec K ,Ms g

and thenitwillbe senttomobi | e number defined in fiNumber I nput
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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 fi Moinput, the SMS is sent.

The string reference blocks ar e con

will be sent is selected from string table.

nected to the input ANoO

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.

Ifyou want

to send a block value connected

written into the SMS content to be sent in the string table. For example; "Room temperature is

%s" . ( %

In order to be able to send more than one block values by SMS, '$' is added to the beginning of

sO0 is repla

ced with edhe bl ock val

the block addresses and added to the string table. For example, if the description in the string

table is "Measured values are linel: $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

Id String Text
Qo0 =905321234567

001 tempeture=%s_flow=5%1345
002

In the example; The SMS trigger is provided on rising edge trigger from DIO input.
The string table contains the number and SMS content to be sent.

The SMS content is "temperature =%s,_flow=$5001". Here, the RTD temperature value of the
SMS Se nd b IANGNRUDis sent with the command "%s" and AIO (line 5001) is sent with "$
5001" command as SMS with the rising edge trigger coming to the block value i Agoinput.
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7.3 INCOMING DTMF CALL

7.3.1 Connections

#InCalld DTMF code output

No: Incoming call number input

Cal: Callacceptedoutput

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

I'f an incoming cal/l is accepted and havenodt yet
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7.3.3 Block Settings

® DTMF Incoming Call ? >
Parameters | Line Definion | Notes | Telephone number to be acceptedhe phone
Hock Hame Bllgzll()er to be accepted can tentered inside the

Telephone number to be accepted [:

| Auto Suspend Call

[ Add to log-record memory

[ Sync with DevMNET
LCD/Web View / MQTT Format
(* Mo View / MQTT Block Mumbers
O DT e Auto Suspend CallFhis option can be clicked if the
(" View and Set / MQTT Line Labels incoming call is requested to be busy.

’ ~ ~\
[ Ok, | Cancel |
N e

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 ar e connected to the input ANoodo and

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

bet ween * and # is transferredotout mhet DTM 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 RQO will
be logic high(1). When the DTMF code * 20 # is sent, the pulse relay output will be reset and RQO
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

#0OutCall0: 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

@ DTMF Originate Call ? et

Parameters Line Definition Motes
! ] Telephone number to be called@he phone number

Block Name (outcallo ) to be called can be entered in the block.

Telephone number to be called [ ]

[ Auto Suspend Call

| add to log-record memary

[ Sync with DevMET
LCD/Web View / MQTT Format

(* Mo View / MQTT Block Mumbers

(" View Only / MQTT Line Labels
Auto Suspend Callfhisoption can be clicked if the

(" View and Set | MOQTT Line Labels t . .
e incoming call is requested to be busy

~ “
[ QK | [ Cancel |
N -

7.4.4  Block Explanation

Applying the logical high (1) signal to the i O rinpud 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

fOridinput.

Enter the phone number to originate the call to input Noowith 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 fOridinput, 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.

198 Distributed Control SystenisProgramming Manual



Mi(IODEV"

Sl bow S _od

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

75.1 Connections

. S
-+ | Csg J#CSQ0: #CSQOBlock 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.aLar b
. .B16. . . .
En: Block activation input M lﬂlﬁ

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

#* Logger ? >

Parameters Line Definition ] MNotes ]

Block Mame [LgrD ]

Log Record Frequency(Minutes) [IZI ]

[ Add to logrecord memory Log Record Frequency(Minutes):

[ Sync with DevNET How often the data can be logged is set in minutes

LCD/Web View / MQTT Format from within the block.

(* Mo View f MQTT Block Mumbers
(" View Only f MQTT Line Labels
(" view and Set / MQTT Line Labels

Ny Y
[ oK. | | Cancel |
RS _)

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 | ogger oper

log-record memory". Block data and real time information are written together.
When is applied the high signal to the AENO input

AAdd recloog memoryo choice must be choosen in blo

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

11: Data Input

" ' | #WReg0 Word Qutput

Lat: Latch Signal T :M.::q_-ﬂlz_ ]

9.1.2 Connection Explanations

11: Data Input
Data input which is latched into register.

Lat: Latch Signal

Data is latched into the register memory within control of Lat signal.

#WReq0: Word Output
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#WRegO 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

“® Word Regist ? x : : .
ord Register written in the registermemory at startup.

Parameters l Line Definition ] Motes ]

Block MName ['l"'.l'REgD ] Edge Typelatching of I1 value into Register Memo
. y is controlled by Lat Signal’he edge seleiin type

Register Initel Value (0 ) determines how the Lasignal will control the

Edge Type |High -] Latchingprocess.

- ) Edge Type Options: High, Low, Raise, Fall, Raise/R
Retentive

[ Load Initial Value

[ Add to log-record memory Persistencelf it is selected, register value is non
[ Sync with DevMET volatile even if the device power is off. Last value g
LCD/Web View / MQTT Format the register is reloaded automatically after power or

(* Mo View [ MQTT Block Numbers

(" Wiew Only f MQTT Line Labels . . . .
Load Initial ValueActive only Persistence is selecte

This is a selection between initial value coming fron
userproject or last saved value coming from nRon
- - ~ volatile momory as a initial value after new project i

| ok JI_ gl ] 11 downloaded into device.

(" View and Set / MQTT Line Labels

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 Memaory is controlled by Lat Signal. The edge selection type

determines how the Lat signal will control the Latching process.

Possi bl e fAEdge tusageare giverogpfolloweng mblea n d
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High Only if the Lat Signal is Logic(1), Value at 11 input is saved into Register Memory

Low Only if the Lat Signal is Logic(0), Value at 11 input is saved into Register Memory

Note: if Lat signal is not connected, it means to lcdvogic(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 L4
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 t
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,c ount er value which is in the
the logic(1) signal which is comes from DI1 is taken to in the 4000 round block. (Edge type is
selected as fAHiIi gho)

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

11: Data Input

#AReg0 AnalogQutput

Lat: Latch Signal
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9.2.2 Connection Explanations

11: Data Input
Data input which is latched into register.

Lat: Latch Signal

Data is latched into the register memory within control of Lat signal..

#AReqg0: Analog output

#ARegO0 is Block output. It reflects the internal 32 bit Floating Point Analog Register value.

9.2.3 Block Settings

“® Analog Register ? x

Parameters l Line Definition ] Motes ]

Block Name (AReqo )|
Register Initial Value [0 ]
Edge Type |High |
[ Retentive

[ Load Initial Value
[ Add to log-record memary
| Sync with DevNET
LCD/MWeb View / MQTT Format
(* Mo View [ MQTT Block Numbers
(" View Only / MQTT Line Labels
(" View and Set / MQTT Line Labels

Register Initial ValueThe initial value which will be
written in the registermemory at startup.

Edge Typelatching of I1 value into Register Memo
is controlled by Lat Signallhe edge seleiin type
determines how the Latignal will control the
Latchingprocess.

Edge Type Options: High, Low, Raise, Fall, Raise/R

Persistencellf it is selected, register value is non
volatile even if the device power is off. Last value g
the register is reloaded automatically after power or

Tw Y
oK _JL Cancel _/I

S

Load Initial ValueActive only Persistence is selecte
This is a selection between initial value coming fron
user project or last saved value coming from non
volatile momory as a initial value after new project i
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 Memaory is controlled by Lat Signal. The edge selection type

determines how the Lat signal will control the Latching process.

Possi bl e AEdge tusageare giverogpfollowong wblea n d

High Only if the Lat Signal is Logic(1), Value at 11 input is saved into Register Memory

Low Only if the Lat Signal is Logic(0), Value at I1 input is saveReagfister Memory

Note: if Lat signal is hot connected, it means to lcdvogic(0)

Raise Value at |11 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 efdpe Lat Signal

Both Value at I1 input is saved into Register Memory when Raising or Falling edge of the Lz
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 imput Sample Input Value It is value which is will be loaded t
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;

“® Analog Register ? X
Parameters I Line Definition Notes I
Block Name [ARegO )
Register Initial Value [0 ]
Edge Type | Low =
[ Retentive

ft5.612f v a |l wvdttermas affline 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

fi5.6120 value was written in t oOhlhoec ka nnau nobge rr.e g(i fislLt aetr o

given the blank because

9.3 LONG REGISTER

9.3.1 Connections

of )AEdge Type is selected

11: Data Input

Lat: Latch Signal

#LReg0 LongOutput

9.3.2 Connection Explanations

11: 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

“* Long Register

Parameters l Line Definition ] Motes ]

Blodk Name [LREgD

Register Initial Value [IZI

Edge Type |High
[ Retentive
[ Load Initial Value
[ Add to log-record memory
[ Sync with DevNET
LCO/\Web View [ MQTT Format
(* Mo View [ MQTT Block Numbers
(" Wiew Only f MQTT Line Labels
(" View and Set / MQTT Line Labels

Register Initial Value: The initial valvhich will be
written in the registermemory at startup.

Edge Typelatching of I1 value into Register Memo
is controlled by Lat Signal’he edge selein type
determines how the Ladignal will control the
Latchingprocess.

Edge Typ®ptions: High, Low, Raise, Fall, Raise/Fa|

Persistencellf it is selected, register value is non
volatile even if the device power is off. Last value g
the register is reloaded automatically after power or

T
[ 0K | |
N

Cancel

-
|
A

Load Initial ValueActive onlyPersistence is selected
This is a selection between initial value coming fron
user project or last saved value coming from non
volatile momory as a initial value after new project i
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.

Possi bl e fAEdge tusageare giverogpfolloweng mblea n d
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High Only if the Lat Signal is Logic(1), Value at 11 input is saved into Register Memory

Low Only if the LaSignal is Logic(0), Value at I1 input is saved into Register Memory

Note: if Lat signal is not connected, it means to lcdvogic(0)

Raise Value at I1 input is saved into Register Memory when Raising edge of the Lat Signal

Fall Value at I1 input isaved 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 L4
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 t
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

............................ @ Long Register ? X
.......................... Parameters | Line Definition | Notes ]
.......................... Block Name
B N  Regstermitalvave 0 )
Y 4 60658.391 |SEEEE—— -

== 53730 _] Edge Type Raise |
#ARmpO """ n:' d t [ Retentive
..... 1 t LR G o [ Load Initial Value
B:-6000
- T IBA LA s ~npn [ Add to log-record memory
L PGS I
| Clat\WReal - ol o
''''' B: 3000 o s e e s LCD/Web View / MQTT Format
6 S A ME000E S dan it @ Mo View / MQTT Block Numbers
...................... " View Only / MQTT Line Labels
& (" View and Set / MQTT Line Labels
............................ [ oK -( Canied )

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

11: Data Input

g #BRegC #BReg0 Binary output
.. .B:16. .. . ..
Ena Latch Signal L - I

942 Bajlantée A-ékl amal ar e

11: 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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#BRegO 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

“® Binary Register ? X . . -
written in the registermemory at startup.

Parameters l Line Definition ] Notes ]

o [BREgD ] Edge TypeLatching qf I1 value into Register Memo
iscontrolled by Lat SignallThe edge seleitn type

Register Initial Value [n ] determines how the Lagignal will control the

_ Latchingprocess.

Edge Type JHich = Edge Type Options: High, Low, Raise, Fall, Raise/H

[ Retentive

[ Load Initial Value Persistencelf it is selected, register value is non

[~ Add to log-record memory volatile even if the device power is off. Last value g

the register is reloaded automatically after power or
[ Sync with DevMNET 9 y P

LCD/Web View [ MQTT Format

(¢ Mo View [ MOQTT Block Mumbers
" View Only /MQTT Line Labels Logd_ Initial ValgeActlve only F_>_er5|stence is §electe(
This is a selection between initial value coming fron
user project or last saved value coming fraom-

volatile momory as a initial value after new project i

- o \ downloaded into device.
| oK _)l |'\ Cancel _;l

" View and Set / MQTT Line Labels

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.

Possi bl e fAEdge tusageare giverogpfolloweng mblea n d
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High Only if the Lat Signal is Logic(1), Value at 11 input is saved into Register Memory

Low Only if the Lat Signal is Logic(0), Value at 11 input is saved into Register Memory

Note: if Lat signal is not connected, it means to lcdvogic(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 La
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 t
the binary register
Word 0 0
Word 234 1
Analog 0.001 1
Analog -98.9 1
Long 0 0
Long 80000 1
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9.4.5 Sample Application

In the example;

Because of the name of binary register as dAfallod

i nput, word r eg.iisl0was wntténitodimaryadgister asdll u e

9.5 BINARY FLAG

9.5.1 Connections

"~ |_BFlg #BHQU #BFIgo Block output
R 16. ..
oooMo1ole oo

In: Block input

9.5.2 Connecrtion Explanation

In: Block input
It is block input.

#BFIg0: Block output
It is block output.

215 Distributed Control SystenisProgramming Manual



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:

DIO triggers the "Set" input of the "Pulse Relay" block and sets DQO 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", DQO 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 #WFIg0 Block output

9.6.2 Connection Explanations

In: Block input
It is the block input.

#WFIg0: 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

“® Word Register

Parameters l Line Definition |

Block Name WReg19

Register Initial Value |0
Edge Type High
[ Retentive

[ Load Initial Value
[ Addto log-record memory
[ Sync with DevNET

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 11 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

- #ARG0- - | #AFIgo Block output
© . B:s5000 . . ...
[ mMze00o oo

In: Block input

9.7.2 Connection Explanations
In: Block input
It is block input.

#AFIg0: 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 plication

In the example;
i St alpeddf 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

11: Block input #LFIgO Block output

‘M:adoo o

9.8.2 Connection Explanations

11: 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

#MRMQ Block output

| @ [Bwo
X ...

Tx: Tx Value output

Ser: Serial port block

input . .
Err: Number of errors in submitted
3 @ requests
. - Br-3000 - - -
C o Me4000 0 ,
tot ot 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.

#MRMO: Blok output

Bl ockdéds 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

“* Modbus ETU Master ? X

Parameters l Line Definition ] Motes ]

BlockName  [MRMD ]

Request Timeout | 1000 :I
[ Add to log-record memary
[ Sync with DevNET Request Timeout5 SG SNXY Ay S a
LCD/Web View / MQTT Format timeout duration
(* Mo View / MQTT Block Mumbers
" View Only / MOQTT Line Labels
" View and Set / MOTT Line Labels

~ ~
[ oK [ | Cancel |
S o

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
Airequest send blockso to Master block. Generally,
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
responseisreceived bef or e At itheeeplyuidpoocedsad; ifand riepmmse is received

the request is canceled and error counter is inecr

in master blockds 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

#MTMOQ Block output

Tx: Tx value output
TCP:Block input

Err: Error value output

Stay I 2yySOGP2y ail

10.2.2 Connection Explanation
TCP: Block input

The block input connection to which the communication port is connected.

#MTMO: 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

[ Addto log-record memory
[ Sync with DevNET

LCD/Web View / MQTT Format
(¢ No View / MQTT Block Numbers
(" View Only / MQTT Line Labels

(" View and Set / MQTT Line Labels

*® Modbus TCP Master ? X
Parameters I Line Definition Notes l
Block Name [MTMO ]
Request Timeout 1000 =4

oK

) | '|
o I Cancel J

Request TimeoutThis 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
d bl ockso

irequest sen

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 i s

waited.

no reponse is received the request is canceled and error counter is increased by one. Here

fiti meout o du

rati on

S

to Master bl ock. Generally,
f a response is received bef
defined i n master bl ockbds s

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.

227

Distributed Control SystemdProgramming Manual



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 i Ma s 0

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

Out: Block output
TCP:Block Input

Rx: Rx value output

Err: Error value output
Add: Modbus ID input

............ 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 TCP Slave ? X
Parameters | Line Definition | Notes |
Block Name (TS0 )
Modbus Slave Address 1 :j

[~ Addto log-record memory
[ Sync with DevNET Modbus RTU Slave: The ID of the slave device to
LCD/Web View / MQTT Format connected.
(¢ No View / MQTT Block Numbers
(" View Only / MQTT Line Labels

~

( View and Set / MQTT Line Labels

7

{ - w
I\_ 0K JI\ Cancel )

10.34 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
(Ox05) Write Single Coil

(OxOF) Write Multiple Coils
Word Blocks 4000 (Ox03) Read Holding Registers
(Ox04) Read Input Registers
(Ox06) Write Single Register
(0Ox10) 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 (Ox03) Read Holding Registers
(Ox04) Read Input Registers
(0x06) Write Single Register
(0x10) Write Multiple registers
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10.3.5 Sample Application

“ TCP Socket Block ? X

Parameters I Line Definition | Notes |

Block Name [TSB1 )

Tcp Socket
SocketType
(" TCPClient (¢ TCP Server

TCP Client

TCP Server

Listen Port 502 -

IP Filter | >

Media Type |Ethernet ~|
[ Add to log-record memory

[ Sync with DevNET
LCD/Web View / MQTT Format

(¢ No View / MQTT Block Numbers
- 15459026: " View Only / MQTT Line Labels
. :-A’ - o (" View and Set / MQTT Line Labels

......

.....

M' 8000 ..... ( OK )( Cancel )

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

Out: Block output

Ser: Block input
RxXRXRSESNA @P| PS

Err: Error value output

Add:Modbus ID input

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 RTU Slave ? X

Parameters I Line Definition I Notes I

Block Name [MRSU J

Modbus Slave Address 1 j

[~ Addto log-record memory
Modbus Slave Adress: The ID of the slave device

m Sync with DevNET be connected.
LCD/Web View / MQTT Format

(¢ No View / MQTT Block Numbers
(" View Only / MQTT Line Labels

(" View and Set / MQTT Line Labels

[ 0K JI\ Cancel |

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 i Binary Blocks 1000 (0Ox01) Read Coils

(Ox02) Read Discrete Inputs
(Ox05) Write Single Coil

(OxOF) Write Multiple Coils
Word Blocks 4000 (0Ox03) Read Holding Registers
(Ox04) Read Input Registers
(Ox06) Write Single Register
(0Ox10) Write Multiple registers
Analog Blocks 6000 (Ox03) Read Holding Registers
(Ox04) Read Input Registers
(Ox06) Write Single Register
(0x10) Write Multiple registers
Long Blocks 8000 (Ox03) Read Holding Registers
(Ox04) 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

Sla:Slavenput

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.

236 Distributed Control SystenisProgramming Manual



Mi(IODEV"

Sl bow S _od

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 Word Reader : X Modbus RTUD: Determines theD, the data to
be retrieved
Parameters | Line Definition ] Notes ]
Block Name [MWRU ]
Modbus RTUId 1 ==
Register Address 0 = Register Adress: Register addresses to be rea
from slavelDs.
Register Count 1 —_-I
Function Code | 0x01 — Read Coils |
Byte Order | ABCD |
[ Retentive Register Count: The number of registers to be
read after the entered register address
[ Add to log-record memory
| Sync with DevNET
LCD/Web View / MQTT Format
(¢ No View / MQTT Block Numbers Function Code: The function code which will b
(" View Only / MQTT Line Labels selected to read the data
(" View and Set / MQTT Line Labels
s B £
\ 0K J [ cancel J ) ) )
- S Byte Order: Determines in which byte order the

data will be read
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10.6.4

It is used to read a single 16-bit length MODBUS register adress. Reading request is created on
added to

Tr g

10.6.5

Blok Explanation

signal &s

Sample Application

hi gh

edge,

S

request

{ ** Modbus Word Reader ? X
Parameters | Line Definition | Notes |
BlockName  [MWRQ )
ModbusRTUId 1 =
Register Address 0 =
Register Count 1 A
Function Code |0x03 - Read Holding Register v |
Byte Order [BADC ~|
[ Retentive

™ Add to log-record memory

[ Sync with DevNET
LCD/Web View / MQTT Format
(& No View / MQTT Block Numbers
(" View Only / MQTT Line Labels

(" View and Set / MQTT Line Labels

(_ ok )( cancel )

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 Float Reader ? X Modbus RTU Id: The value from which the datg
to be retrieved
Parameters l Line Definition I Notes |
Block Name ~ [MFRO

Wodbue KT 1 Register Adress: Register addresses to be reac

Register Address 0 from slave Ids

b ke e

Register Count 1

Function Code |0x03 — Read Holding Reqister L]

Sy e | ABCD = Register Count: The number of registers to be

[ Retentive read after the entered register address

[ Addto log-record memory

[ Sync with DevNET

LCD/Web View / MQTT Format . . . .
Function Code: The function code which will bg

(¢ No View / MQTT Block Numbers selected to read the data
(" View Only / MQTT Line Labels

(" View and Set / MQTT Line Labels

s N Byte Order: The byte order of the data

[ 0K | [ Cancel )
A 7 5

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 o
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

“® Modbus Float Reader ? X “® Modbus Float Reader ? X
Parameters | Line Definition | Notes | Parameters | Line Definition | Notes l i
Block Name  [MFRO ) Block Name  [MFR1 )|
ModbusRTUId 1 = Modbus RTUId 1 =l
Register Address 0 j Register Address 2 :J :

1
Register Count 1 _—_| Register Count 1 j ‘
Function Code |0x03 - Read Holding Register v | Function Code |0x03 - Read Holding Reqister _~ | -
.
Byte Order {BADC =4 Byte Order |BADC 20
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 AEnad input must be set to |
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.
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