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• Total, Left and Right load outputs 

• Outputs 0 to 10VDC and 4 to 20mA 

• Simple push button calibration of zero and span 

• Logical user friendly programming 

• Displayed value and diagnostic data  

• Response time 1ms 

• Foil and semiconductor strain gauges 

• Modbus RTU/RS485 comms 

TTS Systems offers a complete range of loadcells,  amplifiers  

& controllers for web, wire and filament tension measurement.  
 

Plus position and edge sensing, compact web guides and retro-fit. 
 

www.tts-systems.com 
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Notes on the Documentation 
 
This description is only intended for the use of trained specialists in control and automation engineering 
who are familiar with the applicable national standards. 
It is essential that the documentation and the following notes and explanations are followed when  
installing and commissioning the components. 
It is the duty of the technical personnel to use the documentation published at the respective time of 
each installation and commissioning. 
 
The responsible staff must ensure that the application or use of the products described satisfy all the 
requirements for safety, including all relevant laws, regulations, guidelines and standards. 
 
 

Disclaimer 
The documentation has been prepared with care. The products described are, however, constantly under 
development. 
We reserve the right to revise and change the documentation at any time and without prior  
announcement.  
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General Technical Specification 
 
Supply Voltage ……………….…….  24VDC +/-15% 
Power Consumption ………………..   Less than 100mA 
 
Foil Strain Gauges ………………….  Full Bridge 350 / 720 / 1k Ohm 
Semiconductor Strain Gauges ……...  Half Bridge 120 Ohm 
 
Excitation Voltage ……………….…  5VDC 
Measuring Range ……………..…….  +/-39mV to +/-4.96V 
Conversion Rate …………………….  1.000/s 
Response Time ……………………...  1 ms 
Calibration Units ……………………  N, Kg, lbs, % 
 
Output  Total Load ………………….  +/- 10VDC and 4 to 20mA 
Output  Left and Right Load ………..  0 to 10 VDC each 
 
Working Temperature ……………....  -20 to +60 degC 
   
DIN Rail Mounting ………………….  35mm to EN 60715 
Mounting Clearance …………………  20mm required above, below and  
          both sides 
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Channel 1 
Loadcell 

Input 
 
 

Channel 2  
Loadcell 

Input 

RS485 
4 way 

Connector 
 
 
 
 
 
 

Output 
Connector 

 
 
 

Supply 
Connector 

The DCA-22 is a universal digital amplifier designed to meet all requirements of tension sens-
ing within that is converting, print handling, paper, foil, narrow web, labels, ribbon, wire and 
other reel to reel materials.  
 
The design allows for the amplifier to handle all types of strain gauges - foil and semiconduc-
tor based loadcells. 
 
Installation and calibration are easily completed with the internal recognition feature that auto-
matically adjusts to the loadcell input. Whilst internal filters are used to give a steady and bal-
ance output signal of the measured reading. 
  
Connecting the loadcells - LC1 - Left and LC2 - Right makes it possible to the following three 
outputs = Left, Right and Total ( summation of Left and Right ) 
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Installation 

DIN Rail Mounting 
 
The loadcell amplifier module is mounted using a 35 mm DIN rail according to EN 60715 
 
 

EMC Cable Shield Earthing 
 
For good process measurement and operation of the DCA-22 - a good electrical earth is required! 
 
• Earthing of the loadcell signal cables is very important 
• Route signal cables separately from mains power supply, motor control , etc. 
• Route cables so that they do not rub or become crushed, cut or caught 
• Use proper shield clamps and earthing components 
 
 

Mechanical Mounting 

Recommended distances for 
standard installation 
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Semiconductor Loadcell Wiring 

Foil Strain Gauge Loadcell Wiring - Full Bridge  
 

TTS Systems - CRL, CRL and FB Standard Loadcells 

Standard wiring colour codes for a TTS Systems loadcell with the M12 connector  
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Setup and Calibration 
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Glossary 
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Loadcell Calibration 
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Diagnostic 
 
The diagnostic menu displays the actual tension from the loadcells and the mV directly on the input  
terminals from the loadcells. 

 

 

 

Loadcell Force Table 
 
The table below can be used to estimate the resulting Force on the loadcells. 
 
If the loadcell output is too high at maximum tension, the measurement range can be changed under 
TYPE MENU. 
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Communication - Modbus RTU RS485 
 
The DCA-22 amplifier supports Modbus Slave protocols RTU RS485 
 
 

Wiring Diagram with 2-wire master 
 
 

Wiring Diagram with 4-wire master 

Menu Tree RTU 
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Modbus RTU and TCP Holding Parameters 
 
The DCA-22 uses Holding  Register ( Analogue Values, Variables ) 400000 - 465534 is INT16 
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Replacing a 
TTS DCA-10 amplifier 

 

Easy - cross reference guide 

DCA-10 
Function  

DCA-22 

OLD NEW 

      
1 Loadcell 1   + Exc 19 

2 Loadcell 1   + Sig 21 

3 Loadcell 1   - Sig 22 

4 Loadcell 1   - Exc 24 

      

5 Loadcell 2   + Exc 25 

6 Loadcell 2   + Sig 27 

7 Loadcell 2   - Sig 28 

8 Loadcell 2   - Exc 30 

      

31 Power + 24VDC 3 

32 Power 0VDC 2 

      

27 Output   Total   +ve 6 

28 Output   Total   0V 4 

      

17 Output   Left   +ve 8 

18 Output   Left   0V 4 

      

21 Output   Right   +ve 7 

22 Output   Right   0V 4 
      

Below is the OLD to NEW wiring connections 
 

Then follow Loadcell Calibration on Page 9 

TTS Systems offers a complete range of loadcells,  amplifiers  
& controllers for web, wire and filament tension measurement.  

 
Plus position and edge sensing, compact web guides and retro-fit. 

 

www.tts-systems.com 
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