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1 – Introduction 

This manual provides detailed instructions for configuring the pbsSoftLogic Modbus Master 

driver. The driver supports both Modbus RTU and Modbus TCP communication protocols, and 

this document outlines all configuration parameters, operational behaviors, and integration 

guidelines for each protocol layer. 

2 - Modbus Master Driver configuration  

You can add up to 30 Modbus Master drivers to a single pbsSoftLogic project. To create a new Modbus 

Master driver, open the project Options page, right-click within the Driver List, and select Add 

ModbusMaster Driver. (See Figure 1.) 

 

Figure 1 

Each Modbus Master driver must be assigned a unique name. After entering the desired name, click the 

Make Driver button. pbsSoftLogic will automatically generate a new Modbus Master driver instance 

using default parameters, predefined function blocks, and initial tag structures. 

To modify an existing Modbus Master driver, double-click the driver in the list, or right-click it and select 

Edit. This opens the Modbus Master Configuration page, as shown in Figure 2. 
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Figure 2  

Physical Layer: Select Serial to use the Modbus RTU protocol. Select TCP to use the Modbus TCP 

protocol. 

COM Port Name: Specify the full serial port name used by the controller. The dropdown list provides 

predefined serial port names for different supported controllers. (See Figure 3.) 

 

Figure 3  
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Serial Port Settings: When using Modbus RTU, you can configure all serial communication parameters 

through the following fields: 

• Baud Rate 

• Data Bits 

• Stop Bits 

• Parity 

These options allow you to match the communication settings of the connected Modbus slave devices. 

TCP Port: When the TCP physical layer is selected, this field specifies the Modbus TCP port number. The 

default port is 502, which is the standard Modbus TCP port. 

Driver Behavior Options 

Continuous Poll: By default, the Modbus Master driver continuously polls data from the slave devices. 

However, polling can also be controlled directly from the logic program. (Details will be explained in the 

System Tags section.) 

Diag Mode: When set to True, diagnostic mode enables viewing raw Modbus frames. This is available 

when running the pbsSoftLogic Runtime Kernel manually in RTU mode. 

Write By Change: Default value: False 

• When False, output blocks write to the slave device only when the corresponding output tag 

value changes inside the logic. 

• When True, all output blocks are written to the slave device every cycle, similar to how input 

blocks are read. This option is useful for devices that require periodic writes regardless of value 

changes. 

Enable Buffering: Default value: False This feature allows internal tag values to be passed between 

protocols inside the pbsSoftLogic Runtime Kernel without additional programming. For example, 

Modbus data can be read and automatically mapped to MQTT tags internally. Refer to the pbsSoftLogic 

Tag Buffering Manual for more details. 

Wake-Up String: Some devices require a wake-up command before communication begins. If needed, 

enter the wake-up string here so the master sends it when initializing communication. 
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Modbus Block Definition 

The Modbus protocol is a block-based communication protocol. This means the master can read or 

write only one data type per frame, and each frame operates on a contiguous block of registers or 

coils. Therefore, all Modbus data exchanges in pbsSoftLogic must be defined as Blocks within the Block 

section. 

Each block includes the following parameters: 

• Name – A unique identifier for the block. 

• Type – The Modbus function type (e.g., coils, discrete inputs, holding registers, input registers). 

• Slave ID – ID of Device  

• IP - Slave IP  for Modbus TCP setup 

• Start Address – The first Modbus address to read or write. 

• Count – The number of consecutive data points in the block. 

• Wait (ms) – Delay time (in milliseconds) before executing the next block. 

• Enable – Enables or disables the block during runtime. 

As an example, the following Modbus blocks have been defined for a Socomec DIRIS A30 Power Meter, 

based on the register map provided in the device documentation: 
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Each block must be assigned a unique name. In pbsSoftLogic, the combination of Block Name + Tag 

Name is used inside the logic to reference individual Modbus registers. This ensures that every register 

within the project can be uniquely identified and accessed during runtime.The pbsSoftLogic Modbus 

Master driver supports the following block types. Each type corresponds to a specific Modbus function 

code and data interpretation method: 

Type Description Data Handling Function Code Sent 

DI Digital Input Read Input Status FC 2 

AI Analog Input Read Input Registers FC 4 

LI Long Input Read 2 registers as Long FC 4 

FI Float Input Read 2 registers as Float FC 4 

SLI Swap Long Input Read 2 registers as Long, swapped FC 4 

SFI Swap Float Input Read 2 registers as Float, swapped FC 4 

DO Digital Output Write Coil FC 5 or 15 

AO Analog Output Write Holding Register FC 6 or 16 

LO Long Output Write 2 registers as Long FC 16 

FO Float Output Write 2 registers as Float FC 16 

SLO Swap Long Output Write 2 registers as Long, swapped FC 16 

SFO Swap Float Output Write 2 registers as Float, swapped FC 16 

DOS Digital Output Status Read Coil Status FC 1 

AOS Analog Output Status Read Holding Registers FC 3 

LOS Long Output Status Read 2 registers as Long FC 3 

FOS Float Output Status Read 2 registers as Float FC 3 

SLOS Swap Long Output Status Read 2 registers as Long, swapped FC 3 

SFOS Swap Float Output Status Read 2 registers as Float, swapped FC 3 

SYS System Block Provides slave-device status information to the logic — 
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In the Socomec example, the block type SLOS (Swap Long Output Status) is used. This means that for 

each value, the driver reads two consecutive Holding Registers, swaps their order, and then converts 

the result into a 32-bit Long value. 

Count: The Count parameter specifies how many logical values are read or written. In this example, the 

block defines 15 values, but because each value requires 2 registers, the driver actually reads 30 

Holding Registers from the slave device. 

Wait (ms): The Wait parameter defines how long the driver waits after sending a request before 

processing the next block. In this example, the wait time is 500 ms. 

Start Address: The first block begins reading at Modbus address 768. In pbsSoftLogic, all Modbus 

addresses are entered in decimal format. For this block, the driver reads 30 Holding Registers starting 

from address 768 and interprets them as 15 swapped Long values. 

Note that some devices shift their documented register addresses by one (0-based vs. 1-based 

addressing). In pbsSoftLogic, if the actual start address is 0, you must explicitly set the block’s Start 

Address to 0. 

The SlaveID field specifies the Modbus slave address of the device. For example, if you have eight  

Socomec meters connected on the same RS-485 network, and each device is assigned a unique Modbus 

ID such as 1, 2, 3, 4, .. 8, then you must create eight  separate blocks, each with the appropriate SlaveID 

value. 

Each block uses the same structure (Type, Start Address, Count, etc.), but the SlaveID differentiates 

which physical device the master communicates with. 

The Modbus Master driver processes blocks in the exact order they are listed in the Block section. In the 

example configuration, the driver reads the block “MainMeter1”, then “MainMeter2”, and finally 

“PromouldBuilding1”, following the defined sequence. 

SYS blocks are not part of the read/write cycle. They are used exclusively for monitoring the 

communication status of the slave device and do not participate in the normal polling sequence. 

Based on the block definitions in this example, the total scan time for completing one full cycle of all 

blocks is approximately 8 seconds. 

The Wait parameter often requires adjustment based on the performance and response characteristics 

of each slave device. This value determines how long the driver waits after sending a request before 

proceeding to the next block. 

If the Wait time is set too low—for example, 50 ms—some slave devices may not have enough time to 

respond, resulting in communication errors or incomplete data. 
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Because different devices have different processing speeds, the optimal Wait value must typically be 

determined through trial and error. Increase or decrease the value gradually until stable and reliable 

communication is achieved. 

 

 

 

In the Tags section, you must define the individual tags associated with each Modbus block. Consider 

the following example: 

Each tag contains the following fields: 

• BlockName – The name of the block to which the tag belongs. All tags within the same block 

share the same BlockName. 

• Address – The Modbus address of the tag. For the first tag in a block, this address must match 

the Start Address of the block. In the example, the first tag uses address 768, and because the 

block type is SLOS, the driver uses Holding Registers 768 and 769 to calculate the tag value. 

For the second tag, the address depends on the Block Type. Since the block type in this example is SLOS, 

each value occupies two registers. Therefore, the second tag begins at address 770, and the driver uses 

Holding Registers 770 and 771 to compute the second tag value. 
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The Name field specifies the Tag Name. Inside pbsSoftLogic, each tag is referenced in the logic using the 

format: 

DriverName : BlockName + TagName 

This ensures that every Modbus register is uniquely identifiable within the project. 

In the following example, you can see how Modbus tag names—constructed from the driver name, 

block name, and tag name—are used directly inside the logic. 
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Scaling (ScaleEnable, In/Out Min/Max) 

The ScaleEnable option allows you to apply linear scaling to a Modbus tag. Scaling is useful when the 

raw Modbus value is in a different unit or magnitude than what you want to use inside the logic. 

Each tag includes four scaling parameters: 

• In_Min – Minimum value of the raw Modbus range 

• In_Max – Maximum value of the raw Modbus range 

• Out_Min – Minimum value of the scaled output 

• Out_Max – Maximum value of the scaled output 

pbsSoftLogic applies a linear transformation: 

ScaledValue = Out_Min+
(RawValue − In_Min) × (Out_Max− Out_Min)

(In_Max−In_Min)
 

Example 1: Converting mA to A 

In the example, the current values are provided in milliampere (mA), and you want to convert them to 

ampere (A). Since 1 𝐴 = 1000 𝑚𝐴, you need to divide the raw value by 1000. 

Set: 

• In_Min = 0 

• In_Max = 1000 

• Out_Min = 0 

• Out_Max = 1 

This means: 

• Raw value 0 → 0 A 

• Raw value 1000 → 1 A 

• Any other value is scaled proportionally (raw ÷ 1000) 

The value used inside the logic will be the scaled value. 

Example 2: Multiplying a Modbus Value by 100 

If you want to multiply the raw Modbus value by 100, configure scaling as: 

• In_Min = 0 
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• In_Max = 1 

• Out_Min = 0 

• Out_Max = 100 

This means: 

• Raw value 1 → 100 

• Raw value 0.5 → 50 

• Raw value 0.2 → 20 

This technique is useful when the device sends normalized values (0–1) and you want to convert them 

to engineering units. 

The SCADAAddress field is used for internal Driver Tag Buffering within pbsSoftLogic. This mechanism 

allows tags to be exchanged internally between different protocols or modules without additional 

programming. (Full details are provided in the pbsSoftLogic Tag Buffering Manual.) 

When SCADAAddress = –1, buffering for that tag is disabled. 

Diagnostic Monitoring of Slave Device Communication 

When you define a SYS block and create its associated tags, you can monitor the communication status 

of each slave device directly inside the logic. In the following example, a block named Diag_1 is created 

for the slave device with SlaveID = 1. For SYS blocks, only Block Name and SlaveID (or IP for TCP 

devices) need to be configured; all other parameters are identical for every device. 

The SYS block provides the following diagnostic tags: 

Online 

Indicates whether the slave device is currently online. 

• 1 → Device is online 

• 0 → Device is offline 

SendNum 

Shows the total number of Modbus frames sent to the slave device. This value increments continuously 

and cycles between 1 and 32,000. 

RecNum 

Shows the number of valid Modbus frames received from the slave device. This counter also increments 

as long as communication is healthy. 
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Poll 

This tag is used when Continuous Poll is disabled. Some devices—especially battery-powered meters 

such as gas meters—should not be polled continuously, because constant communication will drain the 

battery quickly. 

To handle such devices: 

1. In the driver options, set Continuous Poll = False. 

2. In the logic, set the Poll tag to 1 whenever the master needs to read data. 

3. After the reading period is finished, set Poll back to 0. 

Example: If an RTU must read a gas meter once every hour for 2 minutes, the logic will: 

• Set Poll = 1 for 2 minutes 

• Then set Poll = 0 for the remaining 58 minutes 

This approach preserves battery life while still allowing periodic data collection. 

 

 

In following figure, you can see how we use system tags in the logic.  
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In this example, we want to configure a project where multiple ASPAR I/O modules and one Paladin 

transducer are connected to COM1 of an ECU1251D RTU, and several ComAp generator controllers are 

connected via Modbus TCP. 

RS-485 (COM1) Devices 

A total of 9 ASPAR modules and 1 Paladin transducer are connected to the RS-485 network: 

Device Type Slave IDs Description 

ASPAR DI Modules 1, 2 Each module provides 16 Digital Inputs 

ASPAR DO Modules 3, 4, 5 Each module provides 16 Digital Outputs 

ASPAR AI Module 6 Provides 8 Analog Inputs 

ASPAR AO Modules 7, 8, 9 Each module provides 8 Analog Outputs 

Paladin Transducer 11 Power/energy measurement transducer 

Each module has a unique Modbus Slave ID, and each one requires its own block definition in 

pbsSoftLogic. 

Modbus TCP Devices 

In addition to the RS-485 devices, the RTU communicates with: 

• 10 ComAp Generator Controller modules 

• All connected via Modbus TCP 

Each ComAp controller will be configured as a separate TCP slave, typically using: 

• IP Address of the controller 

• Modbus TCP Port (default 502) 

• One or more blocks depending on the required data set 
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The following figures illustrate the addressing structure of the ASPAR I/O modules. 
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In following figure, you can see Block Configuration:  

 

The following figures show the tag definitions for the first Digital Input (DI) block. Because this example 

is taken from a real project, the tag names are chosen based on the actual signal list wired to the ASPAR 

I/O module. This ensures that each tag name directly corresponds to a real field signal, making the logic 

easier to read, maintain, and troubleshoot. 

Each tag in this block represents one digital input channel from the ASPAR module, and the naming 

convention reflects the real-world function of each signal (e.g., alarms, status inputs, interlocks, 

switches, etc.). 

 



 
 

 

pbsSoftLogic Modbus Master Driver Configuration 2026 

w w w . p b s c o n t r o l . c o m  
www 

Page 17 

 

Tag Definition for a DO Block:  

 

Sample tag Definition for AI Block:  

 

 

 

 

 



 
 

 

pbsSoftLogic Modbus Master Driver Configuration 2026 

w w w . p b s c o n t r o l . c o m  
www 

Page 18 

In following figure, you can see a sample logic that used DI and DO tags:  

 

In pbsSoftLogic, the convention of inputs on the left and outputs on the right applies specifically to 

Logic Function Blocks. This visual structure makes the logic easy to understand: 

• The left side of a Logic Function Block is used for input signals such as conditions, statuses, 

interlocks, and measured values. 

• The right side is used for output signals, including commands, control actions, and calculated 

results. 

This left-to-right flow clearly shows how data enters the function, how it is processed, and what outputs 

are generated, making the logic diagrams intuitive and consistent across the entire project. 

Modbus TCP Configuration for ComAp Modules 

For reading data from the ComAp generator controllers, the project uses three separate Modbus 

Master Drivers. This approach distributes the communication load and ensures stable, reliable polling 

across all TCP devices. 

• The drivers MMComap2 and MMComap3 each handle four ComAp modules. 

• The final driver, also named MMComap4, manages the remaining two ComAp modules. 

Each driver contains its own set of blocks, with the appropriate IP addresses and Modbus TCP 

parameters for the controllers assigned to it. 

This structure allows the RTU to communicate with all 10 ComAp generator controllers efficiently, 

without overloading a single driver instance. 
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Block definition for COMAP Module with IP = “192.168.3.11” and ID = “2”:  
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In the following figures you can see how we define Modbus Tags for above Blocks:  

 

 

 

 


