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Section A  Overview 

The intention of this implementation is to communicate the Flow Rate, Flow Total, and Temperature 
(Temperature not available on all units) using the Modbus protocol on a RS485 physical layer. 

This device is a slave device that supports the Modus RTU protocol. It is assumed that the user has a 
copy of the Modbus specification or is Modbus literate. It is not the intention of this document to 
explain the specifics of the protocol. However the document discusses the device’s implementation of 
the specification. This device uses the RS485 physical layer to communicate the protocol. 

If any aspect of the implementation does not meet the requirements for your application, please 
contact the factory regarding upgrading the firmware. Examples of potential upgrades would be a 
different baud rate, other commands not supported, exception handling, device parameter 
configuration, etc. 

RS485 Physical Layer 
The slave device uses a RS485 port with no termination resistors applied on the device. When the 
device’s Modbus address is set by the user, the default port configuration is 19200 baud, 1 start bit, 8 
data bits, even Parity, 1 stop bit. The baud and parity values are modifiable after the Modbus address 
has been set. 

Modbus Address 
Refer to Section C of this Manual for instructions on how to set the flowmeter’s Modbus address. Each 
time the Modbus Address command is executed the port defaults are programmed.  

Commands Supported 
The protocol is implemented in RTU mode, not ASCII. This means that each data byte is in Hex format 
and there is no start of message frame character. Please see the Modbus specification for details. The 
following is the only supported function code:  

Function Code 03 ($03) Read Holding Registers  
This function code is used to obtain static and dynamic data from the device. The information — flow 
rate, flow total, etc. — is transmitted in Hex format in two bytes (registers). For example, registers 
40001 & 40002 are the flow rate, registers 40003 & 40004 are the flow total, and so on. 

The dynamic data available: 

40001 – 40002: flow rate (convert Hex to 32 bit IEEE 754 Encoded) 

40003 – 40004: flow total (convert Hex to 32 bit IEEE 754 Encoded) 

The static data available: 

40007 – 40008: serial number (convert Hex to Decimal) 

40009 – 40010: flow units (convert Hex to ASCII Encoded) 

40011 – 40012: total units (convert Hex to ASCII Encoded) 

Command String to the field device or EPI Meter 
mb_msg[0] = X; // where X is the modbus address 

mb_msg[1] = 3; // value of the command 

mb_msg[2] = 0; // Starting Register Address 
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mb_msg[3] = 1; // Starting Register Address 

mb_msg[4] = 0; // Ending Register Address 

mb_msg[5] = 2; // Ending Register A 

calculate_crc (6); // calculate the CRC not including the CRC locations 

mb_msg[6] = crc_hi; // store the high byte of the CRC 

mb_msg[7] = crc_lo; // store the low byte of the crc 
mb_msg[5] indicates the number of Registers to send back 

mb_msg[2,3] is the register address to start sending back 

  

Address 0 = Starts with Flow Rate 

Address 2 = Starts with Total 

Address 4 = Starts with Temperature 

Address 6 = Starts with Serial Number 

Address 8 = Starts with Flow Units 

Address 10 = Starts with Total Units 

Address 12 = Starts with Max Range 

Address 14 = Starts with Full Scale 

  

Each Register requested returns 4 bytes 

Example: 

Command: 01 03 00 01 10 HH LL // sends all the registers back 

Response: 01 03 XX 11 11 22 22 33 33 44 44 55 55 66 66 77 77 88 88 HH LL 

where 

XX = Byte Count 

11 11 = Flow Rate 

22 22 = Total 

33 33 = Temperature 

44 44 = Serial Number 

55 55 = Flow Units 

66 66 = Total Units 

77 77 = Max Range 

88 88 = Full Scale 
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Section B  Flowmeter Firmware 

Master-Touch™ Firmware 5.x 
The Master-Touch™ 5.x firmware is installed on all standard Series 8000MP–8800MP and Series 
8000MPNH–8800MPNH flowmeters. 

 

If the Temperature Output option or the 3Txxx option for wide process gas temperatures was 
requested for your flowmeter, refer to the information for firmware version 6.x. 

 

The submenus for Modbus are shown below. It is assumed that the user has a basic familiarity with the 
Master-Touch™ firmware, its menu system and the process for data entry. The menuing system is 
accessed by using the 4-button keypad or a Communicator™ II handheld infrared device. 

200 *Utility* Submenus 

210-Modbus Addr This menu item is used to set the Modbus address for the flowmeter. 
The value can be 1 to 127. 

 

226-Set RS485 Baud This menu item adjusts the baud rate of the RS485 port. 
0 = Factory Default (19200) 
1 = 9600 
2 = 14400 
3 = 19200 
4 = 28800 
5 = 33400 
6 = 56000 
7 = 57600 
8 = 115200 

 

233-SetRS485Parity This menu item adjusts the parity of the RS485 port. 
0 = 1 8 NONE 1 
1 = 1 8 EVEN 1 (Factory Default) 
2 = 1 8 ODD 1 
3 = 1 8 NONE 2 

 

Although the Modbus communications can be set up using the firmware menuing system, it is 
strongly recommended that you use our free EPICommunicator™ v2.1x software for this 
process. 
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Master-Touch™ Firmware 6.x 
The Master-Touch™ 6.x firmware is installed on all Series 9100MP–9800MP and Series 9100MPNH–
9800MPNH Flow Averaging Tube (FAT™) flowmeters. 

The submenus for Modbus are shown below. It is assumed that the user has a basic familiarity with the 
Master-Touch™ firmware, its menu system and the process for data entry. The menuing system is 
accessed by using the 4-button keypad or a Communicator™ II handheld infrared device. 

200 *Utility* Submenus 

210-Modbus Addr This menu item is used to set the Modbus address for the flowmeter. 
The value can be 1 to 127. 

 

226-SetRS485Baud This menu item adjusts the baud rate of the RS485 port. 
0 = Factory Default (19200) 
1 = 9600 
2 = 14400 
3 = 19200 
4 = 28800 
5 = 33400 
6 = 56000 
7 = 57600 
8 = 115200 

 

233-SetRS485Parity This menu item adjusts the parity of the RS485 port. 
0 = 1 8 NONE 1 
1 = 1 8 EVEN 1 (Factory Default) 
2 = 1 8 ODD 1 
3 = 1 8 NONE 2 

 

Although the Modbus communications can be set up using the firmware menuing system, it is 
strongly recommended that you use our free EPICommunicator™ v2.1x software for this 
process. 
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ValuMass™ Firmware 1.x 
The ValuMass™ 1.x firmware is installed on all Series 500 and 540 flowmeters. 

The submenus for Modbus are shown below. It is assumed that the user has a basic familiarity with the 
ValuMass™ firmware, its menu system and the process for data entry. The menuing system is accessed 
by using a Communicator™ II handheld infrared device. 

200 *Utility* Submenus 

218-Modbus Addr This menu item is used to set the Modbus address for the flowmeter. 
The value can be 1 to 127. 

 

226-SetRS485Baud This menu item adjusts the baud rate of the RS485 port. 
0 = Factory Default (19200) 
1 = 9600 
2 = 14400 
3 = 19200 
4 = 28800 
5 = 33400 
6 = 56000 
7 = 57600 
8 = 115200 

 

233-SetRS485Parity This menu item adjusts the parity of the RS485 port. 
0 = 1 8 NONE 1 
1 = 1 8 EVEN 1 (Factory Default) 
2 = 1 8 ODD 1 
3 = 1 8 NONE 2 

 

Although the Modbus communications can be set up using the firmware menuing system, it is 
strongly recommended that you use our free EPICommunicator™ v2.1x software for this 
process. 
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Section C  EPICommunicator™ 2.1x 

EPICommunicator™ 2.1x (EPICom) software is compatible with Master-Touch™ firmware versions 5.x and 
6.x and with ValuMass firmware version 1.x. It includes the Modbus menu selections and a separate 
Modbus Module for communication with as many as eight (8) flowmeters. It is assumed that the user 
has a basic familiarity with the EPICom software, its menu system and the process for data entry. 

 

To prepare for this process, check the RS232 and Modbus Comm Port numbers to which the 
flowmeter is connected by viewing Hardware Manager on your PC and make note of these 
ports. You must also know the Parity values required by your system or network. Please refer 
to Section B of this Manual for the menu descriptions. 

 

Master-Touch™ Firmware 5.x and 6.x 
Use the following directions to set up Master-Touch™ Firmware 5.x and 6.x for Modbus communications. 

 Launch EPICom version 2.1x 

 Confirm the RS232 Comm Port connection settings for the flowmeter in the View/Settings menu 

 Click on the Terminal Mode icon in the EPICom tool bar to connect to the flowmeter 

 After the start up screen appears, hold down the period (.) key until 100 Menus screen appears  

 Type in “9001” at the prompt and press the Enter key to unlock the microprocessor settings 

 Type in “210” at the prompt and press the Enter key to go to Menu 210 

 Type in a value from 1 to 127 at prompt and press the Enter key 
NOTE: This sets the Modbus Address to 1–127. This address must be unique for each flowmeter on the same network. 

 Type in “226” at the prompt and press the Enter key to go to Menu 226 

 Type in a number between 1 and 8, corresponding to the desired Baud rate, and press the Enter 
key  

 Type in “233” at the prompt and press the Enter key to go to Menu 233 

 Type in a number between 1 and 4, corresponding to the desired Parity setting, and press the 
Enter key 

 Type in “500” and press the Enter key to return the flowmeter to Run Mode 

The flowmeter is now ready to communicate via RS485 Modbus RTU. Please refer to the instructions for 
your Modbus system or network for further directions. 

ValuMass™ Firmware 1.x 
Use the following directions to set up ValuMass Firmware 1.x for Modbus communications. 

 Launch EPICom version 2.1x 

 Confirm the RS232 Comm Port connection settings for the flowmeter in the View/Settings menu 

 Click on the Terminal Mode icon in the EPICom tool bar to connect to the flowmeter 

 After the start up screen appears, hold down the period (.) key until 100 Menus screen appears  

 Type in “9001” at the prompt and press the Enter key to unlock the microprocessor settings 

 Type in “218” at the prompt and press the Enter key to go to Menu 218 

 Type in a value from 1 to 127 at prompt and press the Enter key 
NOTE: This sets the Modbus Address to 1–127. This address must be unique for each flowmeter on the same network. 
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 Type in “226” at the prompt and press the Enter key to go to Menu 226 

 Type in a number between 1 and 8, corresponding to the desired Baud rate, and press the Enter 
key  

 Type in “233” at the prompt and press the Enter key to go to Menu 233 

 Type in a number between 1 and 4, corresponding to the desired Parity setting, and press the 
Enter key 

 Type in “500” and press the Enter key to return the flowmeter to Run Mode 

The flowmeter is now ready to communicate via RS485 Modbus RTU. Please refer to the instructions for 
your Modbus system or network for further directions. 

EPICommunicator™ Screens 

Master-Touch™ Firmware 5.x 
The following are the EPICom screens that you will see when setting up the Modbus communications for 
Firmware 5.x installed on most Series 8000MP–8800MP and Series 8000MPNH–8800MPNH flowmeters: 

Menu 210 
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Menu 226 

 

Menu 233 
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Master-Touch™ Firmware 6.x 
The following are the EPICom screens that you will see when setting up the Modbus communications for 
Firmware 5.x installed on most Series 9100MP–9800MP and Series 9100MPNH–9800MPNH Flow Averaging 
Tube (FAT™) flowmeters: 

Menu 210 
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Menu 226 

 

Menu 233 
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ValuMass™ Firmware 1.x 
The following are the EPICom screens that you will see when setting up the Modbus communications for 
Firmware 1.x installed on ValuMass flowmeters: 

Menu 218 
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Menu 226 

 

Menu 233 
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EPICommunicator™ Modbus Module 
Use the following directions to set up the flowmeter to communicate with the Modbus Module: 

 Go to the View Icon on EPICom tool bar  

 Confirm the Modbus Comm Port connection settings for the flowmeter in the View/Settings 
menu 

 Select the Modbus Comm Port Tab 

 Select the same Comm Port as the USB Serial Port noted in Device Manager 

 Select the Baud rate that matches the set up in the flowmeter  
(the Factory Default is 19200) 

 Select the Parity setting that matches the set up in the flowmeter  
(the Factory Default is 1 8 EVEN 1) 

 Exit Settings window 

 Click on the Modbus icon to launch the EPI Modbus module 

The selected Comm port # and baud rate are shown in the Modbus Module; confirm that the Modbus 
Address in the top left field is the same address that you set in Menu 210 of Firmware 5.x and 6.x, or in 
Menu 218 of Firmware 1.x. 

NOTE: If this is not correct then redo the settings instructions 

The flowmeter should be displaying flow rate and totalizer 
NOTE: If this “times out”, there is a problem with your RS485 connection. 

Then enter “2” in the Update Every Seconds Field, select the radial button, and then press the CMD 3 
button 

The CMD 3 button will change to a STOP Button  

In the Top Left Box you will see the Flow Rate and Total the same as the flow rate and total on the 
terminal screen 

To end the real-time communication, press the Stop button  

You can repeat this procedure to connect to as a many as eight EPI flowmeters. 

 

Always use the top left Modbus window as the first flowmeter. If this window is left blank, the 
Modbus Module will not communicate with any of the other connected flowmeters. 
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Settings Window / Modbus Comm Port 

 

Modbus Icon 

 

Modbus Module 
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Modbus Settings 
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Section D  Modbus Wiring 

The following drawing show the wiring details for Modbus connections. 
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