
 
FACTS Terminator Analog Modules and Modbus TCP (10/17/2007) 

 
Use Host Engineering’s Netedit3 to find and select the IP address of the T1H-EBC100.  Select 
the ‘EBC Settings’ tab then the ‘Show Base Contents’ button to see the I/O modules in the T1H-
EBC100 base and the Modbus addressing for those modules.  You should see something like 
this: 

 
 
The Modbus protocol defines four data types: Coils, Inputs, Input Registers, and Holding 
Registers. 
 
Coils are discrete bits that can be read or written. Coil addresses start at 1.  Coils are read with 
function code 1 (Read Coil Status) and written with function code 5 (Force Single Coil) or 15 
(Force Multiple Coils).  Coils are generally discrete outputs on the T1H-EBC100. 
 
Inputs are discrete bits that are read only.  Input addresses start at 10001.  Inputs are read with 
function code 2 (Read Input Status).  Inputs are generally discrete inputs on the T1H-EBC100. 
 
Input Registers are words that are read only.  Input Register addresses start at 30001.  Input 
Registers are read with function code 4 (Read Input Registers).  Input Registers are generally 
analog inputs on the T1H-EBC100. 
 
Holding Registers are words that can be read or written.  Holding register addresses start at 
40001.  Holding Registers are read with function code 3 (Read Holding Registers) and written 
with function code 6 (Preset Single Register) or 16 (Preset Multiple Registers).  Holding Registers  
are generally analog outputs on the T1H-EBC100. 



Use the addresses shown in Netedit3 ‘Show Base Contents’ along with the following table to 
read/write your analog I/O with your Modbus TCP master. 
 
CONFIGURATION NOTE: 
Most Module Confguration is done with bits in the ‘Configuration Data’ address associated with 
the slot the I/O is in.  See page 4-7: 
http://www.automationdirect.com/static/manuals/t1hebcm/ch4.pdf 

 
 
DIAGNOSTICS NOTE: 
See chapter 4 of T1H-EBC-M for Modbus TCP Mapping: 
http://www.automationdirect.com/static/manuals/t1hebcm/ch4.pdf 
 
Error Addresses are on Page 4-7 and 4-8 

 
 

 
 



Error Codes are on Page 4-9 
 

 
 
To check module diagnostics you must read ‘EBC Dynamic Data’ to see if there is an error in a 
particular slot then read the ‘I/O Module Status’ to see what the error is.  The ‘Diagnostics’ 
column refers to ‘Error Code’ and ‘Info Code’, these are the second and fourth words under ‘I/O 
Module Status’ on page 4-8 of T1H-EBC-M. 
  



 
Part Number Channel Data 

 
Note: Channel 
Data Values use 
two words but 
unless the value 
is negative only 
the low word is 
needed. 

Configuration Data 
 
See CONFIGURATION NOTE 
above 

Diagnostic Data 
 
See DIAGNOSTICS 
NOTE above 
 
Modbus Addresses 
Assume Slot 1 – 
See NedtEdit3 
‘Show Base 
Contents’ for Actual 
Address 

T1F-08AD-1 Input Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 13 = Ch7 
Word 15 = Ch8 

Analog Input Configuration 
Bit 0-4 0 – All Channels 

Enabled 
1-31 – Number of 
Channels Enabled 

Bit 5-6 Reserved 
Bit 7 0 – Normal Response 

1 – Fast Response 
Bit 8-15 Reserved 

 
Input Range Depends on Input 
Signal 
-20 to 20mA = -8192 to 8191 
0 to 20mA = 0 to 8191 
4 to 20mA = 1638 to 8191 

No Built-In Broken 
Transmitter Detection 
 
Monitor for counts 
less than 1638  
 

T1F-08AD-2 Input Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 13 = Ch7 
Word 15 = Ch8 

Analog Input Configuration 
Bit 0-4 0 – All Channels 

Enabled 
1-31 – Number of 
Channels Enabled 

Bit 5-6 Reserved 
Bit 7 0 – Normal Response 

1 – Fast Response 
Bit 8-15 Reserved 

 
Input Range Depends on Input 
Signal 
0 to 5V = 0 to 4095 
0 to 10V = 0 to 8191 
+/-5V = -4095 to 4095 
+/-10V = -8192 to 8191 

No Broken 
Transmitter Detection 
(N/A for Voltage) 
 

T1F-16AD-1 Input Registers  
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 29 = Ch15 
Word 31 = Ch16 

No Software Configuration 
 
Input Range Depends on Input 
Signal 
-20 to 20mA = -8192 to 8191 
0 to 20mA = 0 to 8191 
4 to 20mA = 1638 to 8191 

No Built-In Broken 
Transmitter Detection 
 
Monitor for counts 
less than 1638 
 
 
 

T1F-16AD-2 Input Registers  
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 29 = Ch15 
Word 31 = Ch16 

No Software Configuration 
 
Input Range Depends on Input 
Signal 
0 to 5V = 0 to 4095 
0 to 10V = 0 to 8191 
+/-5V = -4095 to 4095 

No Broken 
Transmitter Detection 
(N/A for Voltage) 
 
 
 
 



+/-10V = -8192 to 8191  
T1F-14THM Input Registers 

Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 25 = Ch13 
Word 27 = Ch14 
Word 29 = Status 
Word 31 = Status 
 
Status info is only 
available if T1F-
14THM is date 
code 1205 or later.  
See Rev F Data 
Sheet for details. 

No Software Configuration  
 
THM Type Set by Jumpers 

‘I/O Module Status’  
37401 Indicates if an 
error is present 
37405-20 Word Per 
Channel gives 1 if 
Broken Transmitter, 0 
if OK 
 
Once error condition 
is corrected write 
zero to 50001 to clear 
errors 
 
See T1F-16RTD 
example at the end of 
document 

T1F-16RTD Input Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 29 = Ch15 
Word 31 = Ch16 

No Software Configuration  
 
RTD Type Set by Jumpers 

‘I/O Module Status’  
37401 Indicates if an 
error is present 
37405-20 Word Per 
Channel gives 1 if 
Broken Transmitter, 0 
if OK 
 
Once error condition 
is corrected write 
zero to 50001 to clear 
errors 
 
See T1F-16RTD 
example at the end of 
document 

T1F-8AD4DA-1 Input Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 13 = Ch7 
Word 15 = Ch8 
 
Holding Registers 
Word 1 = Ch1 
Word 3 = Ch2 
Word 5 = Ch3 
Word 7 = Ch4 

Analog Output Configuration 
Bit 0 Output Enable 

0 – Outputs OFF 
1 – Outputs Enabled 

Bit 1 N/A 
Bit 2 N/A 
Bit 3 0-20mA/4-20mA 

0 – 0-20mA range 
1 – 4-20mA range 

Bit 4-15 Reserved 
 
See T1F-8AD4DA-2 Example 
following this table 
 
Input Range Depends on Input 
Signal 
-20 to 20mA = -8192 to 8191 
0 to 20mA = 0 to 8191 
4 to 20mA = 1638 to 8191 

No Built-In Broken 
Transmitter Detection 
 
Monitor for counts 
less than 1638 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

T1F-8AD4DA-2 Input Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 13 = Ch7 
Word 15 = Ch8 
 
Holding Registers 
Word 1 = Ch1 
Word 3 = Ch2 
Word 5 = Ch3 
Word 7 = Ch4 

Analog Output Configuration 
Bit 0 Output Enable 

0 – Outputs OFF 
1 – Outputs Enabled 

Bit 1 Unipolar/Bipolar 
0 – Unipolar 
1 – Bipolar 

Bit 2 5V/10V  Range 
0 – 5V Range 
1 – 10V Range 

Bit 3 N/A 
Bit 4-15 Reserved 

 
See T1F-8AD4DA-2 Example 
following this table 
 
Input Range Depends on Input 
Signal 
0 to 5V = 0 to 8191 
0 to 10V = 0 to 8191 
-/+ 5V = -4095 to 4095 
-/+ 10V = -8192 to 8191 

No Broken 
Transmitter Detection 
(N/A for Voltage) 
 

T1F-08DA-1 Holding Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 13 = Ch7 
Word 15 = Ch8 

Analog Output Configuration 
Bit 0 Output Enable 

0 – Outputs OFF 
1 – Outputs Enabled 

Bit 1 N/A 
Bit 2 N/A 
Bit 3 0-20mA/4-20mA 

0 – 0-20mA range 
1 – 4-20mA range 

Bit 4-15 Reserved 
  

None 

T1F-08DA-2 Holding Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 13 = Ch7 
Word 15 = Ch8 

Analog Output Configuration 
Bit 0 Output Enable 

0 – Outputs OFF 
1 – Outputs Enabled 

Bit 1 Unipolar/Bipolar 
0 – Unipolar 
1 – Bipolar 

Bit 2 5V/10V  Range 
0 – 5V Range 
1 – 10V Range 

Bit 3 N/A 
Bit 4-15 Reserved 

  

None 
 
 
 
 
 
 
 
 
 
 

T1F-16DA-1 Holding Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 29 = Ch15 
Word 31 = Ch16 

Analog Output Configuration 
Bit 0 Output Enable 

0 – Outputs OFF 
1 – Outputs Enabled 

Bit 1 N/A 
Bit 2 N/A 
Bit 3 0-20mA/4-20mA 

0 – 0-20mA range 
1 – 4-20mA range 

Bit 4-15 Reserved 
  
 
 
 

None 



T1F-16DA-2 Holding Registers 
Word 1 = Ch1 
Word 3 = Ch2 
… 
Word 29 = Ch15 
Word 31 = Ch16 

Analog Output Configuration 
Bit 0 Output Enable 

0 – Outputs OFF 
1 – Outputs Enabled 

Bit 1 Unipolar/Bipolar 
0 – Unipolar 
1 – Bipolar 

Bit 2 5V/10V  Range 
0 – 5V Range 
1 – 10V Range 

Bit 3 N/A 
Bit 4-15 Reserved 

  

None 

    
 
 



There is a generic Modbus TCP Master at www.facts-eng.com/tech/Modbus_TCP_Master.zip 
that you can use to test I/O on the T1H-EBC100 (or any Modbus TCP device).  Download it and 
run setup.exe to install it.  When you start the application it should look like this: 

 
 
Use Netedit3 to determine what the address of your T1H-EBC100 is and put that in the ‘Modbus 
TCP Address’ field in the top left.  Click ‘Connect’ to connect to that address.  The ‘Status’ field 
should show ‘Connected’.  Hover the mouse pointer over any of the data fields to see the 
corresponding Modbus Address for that field.  Use the ‘Pre-Read Selections’ to enter addresses if 
there are several different addresses you need to switch back and forth between. 

 
 



T1F-8AD4DA-2 Example (Module in Slot 4) 

  
Input Ch1 = 30097,30098 
Input Ch2 = 30099,30100 
Input Ch3 = 30101,30102 
Input Ch4 = 30103,30104 
Input Ch5 = 30105,30106 
Input Ch6 = 30107,30108 
Input Ch7 = 30109,30110 
Input Ch8 = 30111,30112 
 
Output Ch1 = 40001,40002 
Output Ch2 = 40003,40004 
Output Ch3 = 40005,40006 
Output Ch4 = 40007,40008 
 
Control Byte = 50024 
Bit 0 Output Enable 

0 – Outputs OFF 
1 – Outputs 
Enabled 

Bit 1 Unipolar/Bipolar 
0 – Unipolar 
1 – Bipolar 

Bit 2 5V/10V Range 
0 – 5V Range 
1 – 10V Range 

Bit 3 N/A 
Bit 4-15 Reserved 
See Page 4-21 of T1K-INST-M 
(http://www.automationdirect.com/static/manuals/t1kinstm/ch4.pdf) 



 
Corresponding Selections Control 

Byte 
Value 

Output Enable/Disable Unipolar/Bipolar 5V Range/10V Range 

0 Disabled Unipolar 5V 
1 Enabled Unipolar 5V 
2 Disabled Bipolar 5V 
3 Enabled Bipolar 5V 
4 Disabled Unipolar 10V 
5 Enabled Unipolar 10V 
6 Disabled Bipolar 10V 
7 Enabled Bipolar 10V 
 
T1F-8AD4DA-2 Example (Continued) 
 
Set 50024 to 7 to Enable Output, Configure Bi-Polar Output, Configure 10V Output 

 



T1F-8AD4DA-2 Example (Continued) 
 
Example using Ch1 AO tied to Ch1 AI, All other Inputs floating, Ch1 AO value shown below  
is 0 counts (-10V) 

 
 
Ch1 AO (Counts / Voltage) Ch1 AI (Hex) Ch1 AI (Signed) 
0 / -10V FFFFE000h -8191 
1024 / -5V FFFFEFFFh -4096 
2047 / 0V 0 flashing FFFFFFFEh 0 flashing -1 
3072 / 5V 1000h 4096 
4095 / 10V 1FFCh 8188 
 
If 50024 is changed to a value of 1 (Enable Outputs, Unipolar, 5V Output) then the values would 
look like this: 
Ch1 AO (Counts / Voltage) Ch1 AI (Hex) Ch1 AI (Signed) 
0 / 0V 0 flashing FFFFFFFEh 0 flashing -1 
1024 / 1.25V 3FF 1023 
2047 / 2.5V 7FF 2047 
3072 / 3.75V BFF 3071 
4095 / 5V FFE 4094 
 
 
 
 

Ch1 AI High Word Ch1 AI Low Word 

Ch1 AO High Word Ch1 AO Low Word 



T1F-16RTD Example (Module in Slot 2) 

 
Input Ch1 = 30033,30034 
Input Ch2 = 30035,30036 
Input Ch3 = 30037,30038 
Input Ch4 = 30039,30040 
Input Ch5 = 30041,30042 
Input Ch6 = 30043,30044 
Input Ch7 = 30045,30046 
Input Ch8 = 30047,30048 
Input Ch9 = 30049,30050 
Input Ch10 = 30051,30052 
Input Ch11 = 30053,30054 
Input Ch12 = 30055,30056 
Input Ch13 = 30057,30058 
Input Ch14 = 30059,30060 
Input Ch15 = 30061,30062 
Input Ch16 = 30063,30064 
 
37421 is the Error Flag Word 
37425 is the Extended Error Code for Ch1 (1 = Broken Transmitter) 
37426 is the Extended Error Code for Ch2 
… 
37439 is the Extended Error Code for Ch15 
37440 is the Extended Error Code for Ch16 
 
50001 is the EBC Dynamic Module Data Error Code (Write zero to clear errors) 



T1F-16RTD Example (Continued) 
 
T1F-16RTD module is configured to scan 16 channels, use Pt100 RTDs, and use Fahrenheit 
temperature units.  RTDs are simulated with resistors (Resistors are connected between Ch+ and 
Ch- with a short between Ch- and ‘RTD Returns’ terminal).  The resistor values used for this 
example are (5% resistors were used so actual values vary): 
Ch1, Ch6 to 10, Ch15, Ch16 = ~120 Ohm = ~127F / 53C 
Ch2 to 5 = ~82 Ohm = ~-49F / -45C 
Ch11 to 14 = ~100 Ohm = ~32F / 0C 
 
Readings with all RTDs (resistors) connected 

 
The Ch1 reading is 1325 which is 132.5 degrees F.  
 
The Ch2 reading is 65535 in the high word and 64974 in the low word.  The T1H-EBC100 sign 
extends negative values which means the high word will be 65535 if the temperature is negative.  
To find out the value subtract 65535 from the low word value, 64974-65535= -561 = -56.1 degrees 
F.  The control application Modbus TCP driver should give a data type option such as “Signed 
Integer that will do this conversion for you. 
 
Modbus address 37421 and 37425-37440 are all zero indicating no errors. 

Ch1 Low Word Ch1 High Word 

Ch2 Low Word Ch2 High Word 



T1F-16RTD Example (Continued) 
 
Ch1 is disconnected, Ch1 reads zero 

 
 
Modbus address 37421 indicates extended error information exists.  See page 4-8: 
http://www.automationdirect.com/static/manuals/t1hebcm/ch4.pdf 

 
 
The value of 1 at Modbus address 37425 indicates that Ch1 has broken transmitter error 

 
 
Ch1 is reconnected, Ch1 reading returns to 1325 (132.5 degrees F) 

 
 



T1F-16RTD Example (Continued) 
 
The error indications at 37421 and 37425-37440 do not clear automatically.  The user must 
write zero to Modbus address 50001 to clear the errors.  

 
 


