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Baker’s Dozen Rules for reading the Modbus fault code  
from a Honeywell RM7800 flame safety controller 

This document is full of technical nitty gritty, because with any communications 
protocol, the devil is in the details.  It’s ALL nitty gritty.  Get one detail wrong and your 
Modbus link is either silent or talking garbage.   

Rule 1   You need a Modbus Master 
Modbus is a Master/slave protocol.  The RM7800 flame safety controller is a slave only, 
meaning that it only answers a query from a Modbus master and that it is not and cannot 
be a Modbus master.  Modbus masters are devices like an HMI panel, a PLC/PAC/DCS 
controller or an HMI/ SCADA software package, like Wonderware.   

A Modbus slave cannot talk to another slave.  That means that an RM7800 can not 
directly talk to another RM7800 via Modbus.   If the documentation for the master does 
not say it is a Modbus master (if either word is missing) then it is not a Modbus master.  
Just having an RS-485 port does NOT mean the device has Modbus functionality.   

Rule 2  Modbus RTU over RS-485 
Modbus RTU is protocol, a set of rules for communicating.  RS-485 is a serial 
connection, the physical means electrically communicating.    

Modbus RTU can use a serial connection over either RS-232 or RS-485.  But the 
RM7800’s communication/display modules only use RS-485.  Therefore, the master must 
have an RS-485 port.  RS-232 cannot communicate with RS-485 or vice versa.   

The RM7800’s RS-485 is half duplex, 2 wire RS-485 (with a common/ground terminal).  
Half duplex means that only one device talks at a time, the other listens.  They can’t both 
talk at the same time. 



 
 Page 2 

© 2012, Lesman Instrument Company, Bensenville IL, USA. All Rights Reserved. 
Visit us online at www.lesman.com 

Rule 3  Comm module 
The RM7800 (the blue box) has no inherent communications ability.   

                  
               blind RM7800                   RM7800 with S7800A keypad display 

To do Modbus RTU communications you need either an S7800A display or a blind 
S7810M Modbus module.  I’m going to call either the S7800A or the S7810M a comm 
module:                            

              

Only S7800A Display modules at or above revision 4 have Modbus.  The rev number is 
the sideways number next to the model number (circled in red, below).  

             
          S7800A display module, Rev 2, no Modbus          S7800A display module, Rev 5, has Modbus        
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Rule 4  Serial comm settings 
Both the Modbus master and the RM7800 slave’s comm module must have exactly the 
same communications settings: Baud rate, a word size of 8 bits, no parity, and 1 stop bit 
(commonly known as the 8-N-1 format).   

The baud rate can be set on either the S7810M or the S7800A, but the 8-N-1 format is 
fixed and cannot be changed.   Your master must match the 8-N-1 format. 

The S7800A baud rate is configured via keypad (search datasheet for MB Baud). 

The S7810M baud rate is set with a jumper to either 9600 or 19.2K. Default is 9600 baud.  

            
                  S7800A display menu                               S7810M slave address and baud rate settings  

Rule 5  Slave ID address 
Each slave on an RS-485 network must have a unique numerical address.   Whatever 
slave address you pick is the one your Master will have to use (because you program it 
to) to communicate with the controller’s comm module. 

RM7800 comm modules support addresses 01-99.   A Modbus master has no address.  
Do not use address 00.   Address 00 is reserved for a proprietary Honeywell protocol, 
Controlbus, used for communication to its remote annunciator or a remote display, so 
address 00 is NOT compatible with Modbus RTU use and will disable Modbus.  
Additionally, address 00 is reserved for broadcast Modbus messages to which slaves do 
not respond, so do not use address 00.   

The slave address is assigned on the S7800A by keyboard entry. 
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The slave address is assigned on the S7810M by two rotary switches (one switch for 10's 
digit, one switch for ones digit) on the bottom. 

 
 
Rule 6  RS-485 wiring  

The S7810M module has both Modbus and Controlbus communications, so you need to 
wire the Modbus RTU RS-485 to the correct 3 (of the 8) wiring terminals.   

   

The diagram shows  
    A going to terminal 7 (S7810M) or A(+) to terminal 1 (S7800A) 
    B going to terminal 8 (S7810M) or B (-) to terminal 2 (S7800A) 
    C (common/ground) going terminal 6 (S7810M) or terminal 3 (S7800A) 
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The S7800A display module has only 5 terminals, but you still need to connect to the 
proper ones. 

 

If your Master has 4 wire RS-485, make it 2 wire.  Jumper plus to plus, minus to minus 
   Tx(+) to Rx(+) 
   Tx(-) to Rx(-)  

Presumably, A on one end should wire to A on the other, B to B.  But it doesn’t always 
work out that way. 

First, your Modbus master connections might not be labeled A or B.  Other designations 
are (+) (-); Tx+, Tx-; TxA, TxB, RxA, RxB; D+, D-; 1, 2; D(A), D(B); data+, data-;  

Second, the labeling of the A/B or (+)/(-) terminals varies from manufacturer to 
manufacturer (sometimes different divisions within a company label the opposite of 
another division).   

The bad news is that if the connections are reversed or backwards, no communication 
will occur.  The good news is that if the lines are reversed, nothing has been damaged.  

It is a gamble as to whether the connections are made right the first time; you have 50% 
chance of getting it right.  So connect the wires and see if you get a response (look for Tx 
and Rx LEDs to blink in succession) to a Master query.  If not, then swap the wires on 
one end and try again. 

Use twisted pair for bench top testing.  Use shielded twisted pair for operational work.  
Cable designed for communications use has a characteristic impedance.  The EIA 
standard does not recommend a specific characteristic impedance, Dan recommends 120 
ohm.  Try Belden 9841 if you’re looking.  
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Rule 7  Use the 03 read holding register function code/command 

The RM7800 controllers use holding registers, addressed in the (4)xxxx memory area.  A 
Modbus master uses a 03 function code/command to send a read request message to a 
slave, telling the slave which register is wants to start from and how many continuous 
register it wants data from.  Your master might use the leading numeral 4 even though 
that 4 is not part of Modbus message; the leading 4 is used to define the data as being 
held in a holding register.  I put parentheses around the leading 4 to remind people that 
it’s not part of the Modbus message, it’s an identifier. 

Rule 8   the dreaded one offset 
The Modbus Master sends a message to the slave requesting data from a specific register 
and a given address.  Modbus is known for the dreaded one offset in addressing the data 
registers in the slave.  Addressing starts at 0000 but register numbering starts at (4)0001.  
It isn’t always clear whether the master is asking for an address starting at zero or a 
register number starting at (4)0001.  In fact, the terms address and register are bandied 
about so either can mean the other.   

The downside is that it’s possible to read a value that isn’t the expected value because the 
value returned is from an adjacent address location.  If the data is not correct, try reading 
one address plus and/or minus from the stated address.  It always pays to request known 
data (something value other than zero) from a known location to confirm whether the 
Master needs an offset of one for addressing the slave registers. 
 
Rule 9   Registers and Addresses 

It’s easy to find the register for the fault code, it’s the first one.  The location of data in a 
Modbus slave is published in a Modbus register/address map (the : 

 

 

The Fault code is in address 0000(hex) or register (4)0001 
The leading numeral 4 in the decimal register address (4)0001 is not part of the Modbus 
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message but has survived 30 years as a code to tell Modbus guys that this location is a 
holding register.  Isn’t that nice? 

With the one offset, the fault code could be in 0000 or 0001.   Your master might or 
might not require using the leading numeral (4) to specify a holding address register.  

 

Rule 10   Interpret the value 

The fault code value is a positive integer (whole number) from 0-255.  The list of the 
codes for each integer value are listed in table 17 of the S7810M comm module datasheet 
or table 22 of the S7800A comm module datasheet. 

A fault code zero is good news, no faults. 

Here’s a short example of the fault list: 
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Rule 11  Controller remote reset 

For obscure regulatory reasons, the S7800A display modules can not remotely reset an 
RM7800 controller remotely (via Modbus) because that specific Modbus command is 
disabled (writing 0010h to register 007Fh or 40128 is disabled, the tiny note a is not 
explained anywhere. 

   

However, the remote Modbus reset function (writing 0010h to register 007Fh) works just 
fine with the S7810M Modbus module.  Go figure.    

Notice, bit four is the 5th low order bit in a 16 bit word: 0010 hex, not 0008 hex) 

Rule 12  Terminating Resistors 

Honeywell recommends 120 ohm terminating resistors at the ends of the RS-485 link.  
A working connection can usually be made in close, local (benchtop) conditions, without 
the resistors.   Be sure to use twisted pair cable with a characteristic 120 ohm impedance, 
which you’ll have to look up on the spec sheet for the cable, like the image below from a 
Belden 9841 cable spec sheet: 

 

General practice 

1) You can find complete datasheet/instruction manuals for both comm modules by title 
or document numbers: 

7800 Series, S7800A Keyboard Display Module 65-0090-6 
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S7810M ModBus™ Module 65-0249-7 

The last digit is the revision number, which may change over time.   

2) The Honeywell comm modules must be plugged into a powered, functioning RM7800 
flame safety controller in order to operate and produce viable data. 

3)  I use Banner Engineering’s USB/RS-485 converter cable, p/n BWA-HW-006, with 
the FTDI chipset. FTDI registers their products with Microsoft and the driver seems to 
always install on any Windows box I’ve worked with.   The converter terminates with a 5 
pin female M12 connector, so it needs an additional ‘adapter’ M12 cordset to break-out 
the wiring to flying leads (unless you cut the M12 off).   It works and it works well.   I 
highly recommend it.   I soldered alligator clips onto the flying leads of my adapter M12 
cordset for quick connections to paper clips in the screw terminals. 

                     

Using a USB/485 converter always requires finding which COM port it installs on, by 
looking under ports in Device Manager. 

4)  If your Modbus master is difficult to work with, consider experimenting with a 
generic PC Windows Modbus master application like Modscan32 or SimplyModbus.  All 
the settings are readily available to change quickly to establish communications.  

The screen shots below show a setup of Modscan32 talking to an S7810A display.  COM 
port 9 in Device Manager is different than the COM port 4 in the connection because the 
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USB-converter in use was a different device.  Yours has to match. 

  

 

Device Id = S7810A slave address 1 
03: Holding Register =  function code/command that fetches data from holding registers 
Address: 0001 = register 40001 = RM7800 fault code; integer value 17 = *Main Flame 

Fail* 
3rd button from the left, Io, displays data in integer format (rather than hex, decimal or 
floating point) 
Length: 10 = number of 16 bit registers fetched and displayed 


