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INTRODUCTION

INSTALLATION PROCEDURE

This document provides the technical data and specifications of the Polar Monitoring MB4442 module, along with 
guidelines on how it can be incorporated to monitor and control other devices and sensors in the field.

The MB4442 Module is an analogue input and digital input/output device that is controlled and read via RS-485. It
is fully integrated with the Polar Monitoring Cloud Portal and when used alongside the Polar Monitoring MB4442 
Fieldbus. It can read any 4-20ma sensor output for remote monitoring and display, provide remote control via digital
outputs, read and graph pulse data from water and electricity meters and monitor run times.

The installation will be two parts, the first being the mechanical installation of the physical unit and the the second is 
the electrical configurations which will go into details about the wiring and configurations of the various terminals.

MECHANICAL INSTALLATION

The MB4442 module is designed for DIN rail mounting, with clips located on the back of the device for secure 
attachment.  Follow these guidelines to ensure proper installation and protection: 

1. INGRESS PROTECTION AND HOUSING
IP Rating: The MB4442 has an ingress protection rating of IP42, indicating limited protection against dust and water. 
Therefore, it must be mounted inside an electrical panel or housing to protect it from environmental elements.

2. PLACEMENT AND SPACING
Ensure the MB4442 is placed at least 100mm away from any high-power devices to avoid electromagnetic 
interference and potential damage.
Do not mount the MB4442 above any device that generates significant heat, as this could affect the module’s 
performance and longevity. Ensure proper ventilation and temperature regulation within the enclosure.

3. CABLE MANAGEMENT
Carefully plan the routing of communication (RS-485) and power cables. Ensure that these cables can be connected 
to the unit without being obstructed by other devices in the enclosure.
Ensure that the cables do not obstruct or are not obstructed by any other components within the panel. This helps in 
maintaining an organized and efficient setup.

4. SECURE MOUNTING
Align the MB4442 module’s clips with the DIN rail and press firmly until it clicks into place. Ensure that the module is 
securely attached to prevent any movement or dislodgement.
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After mounting, double-check the stability of the unit and ensure that all connections are secure and free from strain.

5. FINAL INSPECTION
Finally, conduct a fi nal visual inspection to verify that the MB4442 is properly mounted, all connections are secure, and 
there is adequate clearance from other devices.

Adhering to the guidelines above will ensure long lasting and reliable function of the MB4442 and all sensors 
attached to it.

ELECTRICAL INSTALLATION 

This section will take us through the wiring procedures of the MB4442, from providing the unit with power to connecting 
up the various sensors and devices to be monitored.

Symbol Name Description

+ Positive Supply Voltage 12-24V DC

- Negative Supply Voltage GND(0V DC)

DI 1 Digital Input 1 Active low (pull to GND)

DI 2 Digital Input 2 Active low (pull to GND)

DI 3 Digital Input 3 Active low (pull to GND)

DI 4 Digital Input 4 Active low (pull to GND)

DO 1 Digital Output 1 Sinking Output 1A load. Up to 24V DC

DO 2 Digital Output 2 Sinking Output 1A load. Up to 24V DC

DO 3 Digital Output 3 Sinking Output 1A load. Up to 24V DC

DO 4 Digital Output 4 Sinking Output 1A load. Up to 24V DC

AI 1 Analogue Input 1 4-20mA Input

AI 2 Analogue Input 2 4-20mA Input

AI 3 Analogue Input 3 4-20mA Input

AI 4 Analogue Input 4 4-20mA Input

AGND Analogue Ground Linked to Internal GND

A+ RS-485 (A+)

B- RS-485 (B-)

5V DC +5V DC Output Not Used

CNT 1 Pulse Counter 1 Input Active low (pull to GND)

CNT 2 Pulse Counter 2 Input Active low (pull to GND)

ELECTRICAL CONNECTIONS / TERMINALS

The electrical pinouts shown below as to which terminal needs to be used for the various inputs and outputs. There 
will be a further breakdown of each pin out and how they function internally to assist with understanding. 
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CONNECTING POWER

The MB4442 Module is powered with 12-24V DC only. This power needs to be provided into the Postive and 
negative terminals on the device as shown below: 

+

-

MB444212-24V DC Power Supply

12-24V DC

POWER INPUT

Modbus RS-485 (A+), (B-)

MB4442
RTU V3

V DC

+

-
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INSTALLATION PROCEDURES

DIGITAL INPUT (DI)
Digital inputs are used to monitor on/off states of devices in the field. The Digital Inputs are “Active Low” or “Pull to 
Ground” type inputs, their wiring configuration needs to be setup as per the diagram below.

Instrument
MB4442

DI 1

Common GND

DIGITAL OUTPUT (DO)
•	 Digital outputs are used to provide on off control to devices in the field. The Digital Outputs are sinking outputs 

meaning they provide the 0V or GND connection when active.
•	 The load can be powered either by the same power supply as the MB4442 or by a separate power supply. If a 

separate power supply is used, its negative terminal must be connected to the negative terminal of the MB4442 
to ensure a common ground.

•	 Outputs have short circuit protection. Maximum continuous current is 1A per output.

Instrument

Relay MB4442

DO 1

12-24V DC

ANALOGUE INPUT (AI) 
Analogue inputs are used in applications requiring a varying signal. For the MB4442 these analogue inputs function as 
4-20mA inputs only. The analogue inputs are referenced to the internal analogue ground (AGND) for enhanced 
accuracy.

For 2-wire analogue inputs, the load can share the same power supply as the MB4442. For 4-wire analogue inputs, if a 
separate power supply is used for the analogue inputs, its negative terminal must be connected to the AGND terminal 
of the MB4442 to ensure a common ground.

MB4442

AI 1Instrument
+

-

4-20mA

12-24V

2-WIRE
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DC 
Ext Supply 4-20mA

AGND

AI 1

Instrument
+

-

A OUT

Common GND

4-WIRE

PULSE COUNT (CNT)
Pulse counters are utilized to incrementally count the on/off signals from fi eld devices, such as water and electricity 
meters with pulse outputs. Both counters share the same input circuitry and register a count each time their input is 
connected to the negative power supply (GND).

The switch used must be de-bounced to ensure accurate counting. It can be any device that connects the input to 
GND, such as a reed switch, optocoupler, or transistor output.

PULSE COUNT INFORMATION:
- Maximum pulse count rate = 100Hz
- Total count saved when supply voltage falls below 10.0V and restored when supply voltage again rises above 10.5V 
DC. Any pulses occurring when the MB4442 module is below 10.5V will be lost.

Common GND

CNT 1

MB4442
Instrument

- Total count saved when supply voltage falls below 10.0V and restored when supply voltage again rises above 10.5V - Total count saved when supply voltage falls below 10.0V and restored when supply voltage again rises above 10.5V - Total count saved when supply voltage falls below 10.0V and restored when supply voltage again rises above 10.5V - Total count saved when supply voltage falls below 10.0V and restored when supply voltage again rises above 10.5V 

MODBUS RS-485 

The modbus wiring is essential for other systems to communicate with the MB4442 module. Use terminals A+ and B- 
with a sheilded twisted pair communications cable to wire in the Fieldbus Module to the Modbus Master device. 

Earth
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INDICATORS

The indicators are found on the front face of the MB4442 and represent the following information

LED COLOUR MEANING

DI 1 - 4 Green
Solid Green - Digital Input Is ON. 

No light – Digital input is OFF

DO 1 - 4 Red
Solid Red - Output is ON. 

No Light – Output is OFF

CNT 1-2 Blue
Flashes blue for every pulse count received. 

1 fl ash per count received.

BUS Green
Solid Green - MB4442 unit is powered. 

Flashing Green - Transmitting and Receiving Modbus messages.

This section will cover the serial communication settings and functionality of the MB4442 module. For information on 
how to connect cabling to the terminals on the unit please see the electrical terminals section

CONNECTION TYPE:
The MB4442 module communicates using Modbus RS-485

Its default settings are as follows:

SETTINGS DEFAULT VALUE

Modbus Type Modbus RTU

Slave ID 1

Baud Rate 9600bps

Data bits 8

Parity None

Stop Bits 1

RS-485 COMMUNICATION
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MODBUS FUNCTION CODES 
Below is the Modbus address and descriptions available on the MB4442 module.  

The function codes in the table have the following meanings:  

FUNCTION CODE DESCRIPTION

01 Read Coils

02 Read Discrete

03 Read Holding Registers

04 Read Input Registers

05 Write Single Coil

06 Write Single Register
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MODBUS MAPPING TABLE 

Register 
Address 

(dec)

Register 
Address 

(hex)
Name Date 

type Description Unit Multiplier Min Max Default
Suported 
Function 

Codes

SYSTEM INFO

0 0 Device Serial 
Number Uint32 The devices unique serial number 0 4294967295 03

2 2 Device Model 
Number Uint16 Model Number Used For Auto Identity 0 65535 4442 03

3 3 Device Model 
Number Inverse Uint16 Inverse Of Model Number Above 0 65535 61093 03

4 4 Firmware version Uint16 Version 1.2 is equal to 1200, so does 
version 2.01 is equal 2010 0.0001 0 65535 03

5 5 Hardware Rev Uint16 0.0001 0 65535 03

6 6
Run Time
(Minutes) Uint32 Minutes 1 0 4294967295 0 03

8 8 Supply 
Voltage Uint16 Milli-Volts, 0 - 65.535V (e.g. 12V 

returns 12000) mV DC 0.0001 0 65535 03

9 9 Persistent Unit 
Startup Counter Uint32 How many times this unit has started 

up 1 1 4294967295 0 03

DEBUG INFO

100 64
Unit has 
Powered-Up/
Restarted

Uint16

BIT 0: Unit has re-started 
BIT 1: Watchdog 
BIT 2: Brown-out restart
BIT 3: Power-Up

03 (06)

101 65 CPU 
Temperature Uint16 Temperature (24.5 = 245) °C 0.1 03

SYSTEM SETTINGS

200 C8
Serial - Baud 

Rate
int16

0:9600, 1:19200, 2:115200

Password Protected! Write 4442 to 

register 202 first in order to change 

this registers value

9600 06, 03

201 C9
Modbus 

Address
Uint16

Password Protected! Write 4442 to 

register 202 first in order to change 

this registers value

1 32 1 06, 03

202 CA
Modbus Address 

Password
Unit16

Input value 4442 to this register 

before changing the Modbus 

Address or Baud Rate  Will be 

cleared automatically when

protected areas are written to

1 32 0 06, 03

220 DC
Reset Settings To 

Default
Uint16

Write value= 4442 to reset all settings 

to default
06

221 DD
Reset All 

Counters
Uint16

Write value = 4442 in order to reset 

all counters this includes pulse 

counters & uptime / downtime 

counters

06

PULSE COUNTERS

300 12C
Pulse Counter 1 

(CNT 1)
Uint32 Pulses 1 0 4294967295 0 03

302 12E
Pulse Counter 2 

(CNT 2)
Uint32 Pulses 1 0 4294967295 0 03

ANALOGUE INPUTS

400 190
Analogue Input  1 

(AI 1)
Uint16 Full-scale 0 - 20480uA = 20.48mA µA 1000 0 20480 0 03

401 191
Analogue Input 2 

(AI 2)
Uint16 Full-scale 0 - 20480uA = 20.48mA µA 1000 0 20480 0 03

402 192
Analogue Input 3 

(AI 3)
Uint16 Full-scale 0 - 20480uA = 20.48mA µA 1000 0 20480 0 03

403 193
Analogue Input 4 

(AI 4)
Uint16 Full-scale 0 - 20480uA = 20.48mA µA 1000 0 20480 0 03
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Register 
Address 

(dec)

Register 
Address 

(hex)
Name Date 

type Description Unit Multiplier Min Max Default
Suported 
Function 

Codes

DIGITAL INPUTS

500 1F4 All Digital Inputs Uint16

Bit 0 to 3 = Inputs 1 to 4

1 = On

0 = Off

bitwise 0 15 0 03

501 1F5
Digital Input 1 

(DI 1)

bit / 

Uint16
0 - Off, 1 - On 0 1 0

(01)(02)

(03)

502 1F6
Digital Input 2 

(DI 2)

bit / 

Uint16
0 - Off, 1 - On 0 1 0

(01)(02)

(03)

503 1F7
Digital Input 3 

(DI 3)

bit / 

Uint16
0 - Off, 1 - On 0 1 0

(01)(02)

(03)

504 1F8
Digital Input 4 

(DI 4)

bit / 

Uint16
0 - Off, 1 - On 0 1 0

(01)(02)

(03)

DIGITAL OUTPUTS

600 258 All Digital Outputs Uint16

Bit 0 to 3 = Outputs 1 TO 4

1 = ON

0 = OFF

(03)(06)

601 259
Digital Output 1 

(DO 1)

bit / 

Uint16
0 - Set off, 1- Set on 0 1 0

(01)(02)

(03(05)

(06)

602 25A
Digital Output 2 

(DO 2)

bit / 

Uint16
0 - Set off, 1- Set on 0 1 0

(01)(02)

(03(05)

(06)

603 25B
Digital Output 3 

(DO 3)

bit / 

Uint16
0 - Set off, 1- Set on 0 1 0

(01)(02)

(03(05)

(06)

604 25C
Digital Output 4 

(DO 4)

bit / 

Uint16
0 - Set off, 1- Set on 0 1 0

(01)(02)

(03(05)

(06)

DIGITAL OUTPUT SETTINGS

650 28A
Digital Output 1 

default state
Uint16 0 - Off, 1- On, 2 - Remember 0 2 0 (03(06)

651 28B
Digital Output 2 

default state
Uint16 0 - Off, 1- On, 2 - Remember 0 2 0 (03(06)

652 28C
Digital Output 3 

default state
Uint16 0 - Off, 1- On, 2 - Remember 0 2 0 (03(06)

653 28D
Digital Output 4 

default state
Uint16 0 - Off, 1- On, 2 - Remember 0 2 0 (03(06)

PULSE DIGITAL OUTPUTS

700 2BC
Pulse Digital 

Output 1
Uint16

Pulse an output on for x 

milliseconds (only accurate to 

100ms)

ms 1 0 65535 0 06

701 2BD
Pulse Digital 

Output 2
Uint16

Pulse an output on for x 

milliseconds (only accurate to 

100ms)

ms 1 65535 0 06

702 2BE
Pulse Digital 

Output 3
Uint16

Pulse an output on for x 

milliseconds (only accurate to 

100ms)

ms 1 0 65535 0 06

703 2BF
Pulse Digital 

Output 4
Uint16

Pulse an output on for x 

milliseconds (only accurate to 

100ms)

ms 1 65535 0 06

MODBUS MAPPING TABLE 
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Register 
Address 

(dec)

Register 
Address 

(hex)
Name Date 

type Description Unit Multiplier Min Max Default
Suported 
Function 

Codes

PULSE COUNTER STATS

2000 7D0
Counter 1 - 

Counts in 1 Minute
Uint16 Number of pulses in the last minute Pulses 1 0 65535 0 03

2001 7D1
Counter 2 - 

Counts in 1 Minute
Uint16 Number of pulses in the last minute Pulses 1 0 65535 0 03

2100 834

Counter 1 - 

Counts in 5 

Minute

Uint16
Number of pulses in the last 5 

minutes
Pulses 1 0 65535 0 03

2101 835

Counter 2 - 

Counts in 5 

Minute

Uint16
Number of pulses in the last 5 

minutes
Pulses 1 0 65535 0 03

2200 898

Counter 1 - 

Counts in 30 

Minute

Uint32
Number of pulses in the last 30 

minutes
Pulses 1 0 4294967295 0 03

2202 89A

Counter 2 - 

Counts in 30 

Minute

Uint32
Number of pulses in the last 30 

minutes
Pulses 1 0 4294967295 0 03

2300 8FC

Counter 1 - 

Counts in 60 

Minute

Uint32
Number of pulses in the last 60 

minutes
Pulses 1 0 4294967295 0 03

2302 8FE

Counter 2 - 

Counts in 60 

Minute

Uint32
Number of pulses in the last 60 

minutes
Pulses 1 0 4294967295 0 03

DIGITAL INPUT UPTIME COUNT

2400 960
Digital Input 1 

Uptime
Uint32

How many seconds the input has 

been on, this will increment
Seconds 1 0 4294967295 0 03

2402 962
Digital Input 2 

Uptime
Uint32

How many seconds the input has 

been on, this will increment
Seconds 1 0 4294967295 0 03

2404 964
Digital Input 3 

Uptime
Uint32

How many seconds the input has 

been on, this will increment
Seconds 1 0 4294967295 0 03

2406 966
Digital Input 4 

Uptime
Uint32

How many seconds the input has 

been on, this will increment
Seconds 1 0 4294967295 0 03

DIGITAL INPUT DOWNTIME COUNT

2500 9C4
Digital Input 1 

Downtime
Uint32

How many seconds the input has 

been off, this will increment
Seconds 1 0 4294967295 0 03

2502 9C6
Digital Input 2 

Downtime
Uint32

How many seconds the input has 

been off, this will increment
Seconds 1 0 4294967295 0 03

2504 9C8
Digital Input 3 

Downtime
Uint32

How many seconds the input has 

been off, this will increment
Seconds 1 0 4294967295 0 03

2506 9CA
Digital Input 4 

Downtime
Uint32

How many seconds the input has 

been off, this will increment
Seconds 1 0 4294967295 0 03

MODBUS MAPPING TABLE 
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CHANGING SETTINGS VIA MODBUS COMMANDS 

 
Some settings can be changed on the MB4442 module via Modbus commands. 
To change settings read the appropriate Modbus register, adjust and write the appropriate value back to the device.  
See the Modbus Registers table for the list of registers available on the MB4442

EXAMPLES: 
Standard Modbus procedure is followed when using the MB4442 module. Below is an example of reading the device 
serial number  

EXAMPLE MODBUS READ REQUEST: 
To read the Device Serial Number from address 0 where device serial number is 1856042 

STEP 1: Send a request to read 2 registers starting at address 0 using Function Code 3. 

EXAMPLE REQUEST FRAME (IN HEXADECIMAL): 

[Device Address] [Function Code] [Starting Address Hi] [Starting Address Lo] [Quantity of Registers Hi] [Quantity of 

Registers Lo] [CRC Lo] [CRC Hi]

For reading the Device Serial Number: 

[Device Address] 03 00 00 00 02 CRC CRC 

Replace [Device Address] and CRC CRC with the actual device address and CRC values. 

STEP 2: Receive Reply Frame 
  
Hexadecimal: 01 03 04 1C 55 04 A0 [CRC Lo] [CRC Hi] 
Decimal: 7253, 1194 (combined to form 1856042)

EXAMPLE: CHANGING SLAVE ID:  
Changing the Slave ID requires writing a password to the password register before being able to change the Slave ID 
on the MB4442. Follow the steps below to  

STEP 1: Read Modbus register 201 (Modbus address) 

STEP 2: We need to write the password to the password protection register. This password is used to protect the baud 
rate or the modbus slave ID from being change accidentally. Write 4442 to register 202 to set the password register. 
This will automatically clear after step 3 

STEP 3: Write the required Slave ID you would like to set the MB4442 Module to  

Once written register 202 will be cleared.  

EXAMPLE: PULSING DIGITAL OUTPUT  

A pulse output is an output that receives a command to activate for a specified duration of time. To pulse a digital 
output, you need to write the pulse duration, in milliseconds and in decimal format, to the appropriate register. 

For example, to pulse Digital Output 1 for 10 seconds one has to write the value 10000 to register 700. 
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MB4442
RTU V3

V DC

Parameters Descriptions

Power 12-24V DC

Operating Current Maximum:160mA (12V)

Serial Interface RS485, baud rate 9600 bps

Dimensions 125x70x45mm (LxWxH)

Weight 306g

Operating Temperature -10°C to +55°C

THE MB4442

SPECIFICATIONS
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