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1.General, safety and warning instructions 
 
1.1. Note on the Operator’s guide 
The purpose of this Operator’s Guide is to ensure optimum installation, commissioning, operation, and mainte-
nance of the PIREG®-C2 and must be read prior to carrying out any of the actions described. Keep the opera-
tor’s guide handy and accessible to all users for possible referencing. Pass this guide on to future users of the 
PIREG®-C2. 
All necessary settings are described in this operator’s guide. Should difficulties nevertheless arise during 
commissioning or operation, please do not carry out any unauthorised manipulations. You could put yourself 
and others at risk as well as jeopardize your warranty claim. In such cases, please contact us immediately: 
 

 Phone:  (610) 759-8883 
      Fax:  (610) 759-1766 
539 S. Main Street    E-mail:  info@tossheatseal.com 
Nazareth, PA 18064    Internet: www.tossheatseal.com 

 
1.2. Icons and symbols 

 

Danger: Indicates a hazard that could result in personal injury. Whenever this symbol is used, 
the operators guide must be consulted, and the accompanying instructions must be observed 
and followed in order to avoid hazards. 
 

 

Danger: Indicates a hazard due to electrical current. Failure to observe the safety instructions 
may result in serious or fatal injuries. 
 

 

 
Danger: Indicates a hazard due to hot surfaces or burn up that could result in personal injury. 
 

 

Note: Indicates particularly important information which, if ignored, can lead to material damage, 
for example. 
 

1.3. General safety instructions 

 

The safety instructions and warnings given in this description must be followed to guarantee 
safe operation of the equipment. The equipment can be operated without impairing the opera-
tional reliability if the conditions stated in the technical specifications are observed. 
The equipment may only be installed and started-up by suitably trained personnel. 
Maintenance and repair of the equipment may only be carried out by trained personnel, who are 
familiar with the dangers and guarantee conditions. 
 

 

1.4. Application 

 

The PIREG®-C2 resistance temperature controller may only be used for the heating and tem-
perature control of TOSS approved heat seal bands via isolating transformers in accordance 
with the regulations, notes and warnings contained in this guide. 
Non-observance of the instructions or incorrect use of the equipment can result in impairment of 
the safety or overheating of the heat seal band, the electrical wiring, or the impulse transformer. 
 

1.5. Heat Seal Bands and Genuine TOSS Alloy 20® 
A basic precaution for the functioning and safe operation of the complete heat sealing system is the use of 
suitable heat seal bands such as genuine TOSS Alloy 20 heat seal bands. 
 
The positive temperature coefficient of the heat seal band used must be equal or greater than the positive 
temperature coefficient set at the PIREG®-C2. The appropriate temperature coefficient of the heat seal band 
must be set at the PIREG®-C2 by means of the DIP switches or via the USB interface. The temperature coeffi-
cient of the heat seal band must be positive over the entire temperature range.  The DIP switch Alloy selec-
tions are as follows: 
 

Alloy A20C: Tk1= 10.8x10-4 1/K, Tk2= 0, Tk3=0 
Alloy A20K: Tk1= 8.62x10-4 1/K, Tk2= 0, Tk3=0 
Alloy A20L: Tk1= 7.46x10-4 1/K, Tk2= 0, Tk3=0 
NOREX: Tk1= 48.3x10-4 1/K, Tk2= -6.12x10-6 1/K², Tk3= 2.80x10-9 1/K³ 
Variable: Tk1= 300 to 9999, Tk2= -9999 to 9999, Tk3= -9999 to 9999 (via USB) 

 

 

Caution: Using heat seal bands with too low a temperature coefficient or adjusting the controller 
to a temperature coefficient that is too high, can result in uncontrolled overheating of the heat 
seal band. 
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Heat seal bands connected in parallel must be strictly symmetrical and performed in such a way that no over-
current arises if two heat seal bands on opposite sides should touch. 
If series-connected heat seal bands must be used, the effect on the over-current reaction if two sealing bands 
on opposite side should touch needs to be taken into consideration. 
 
1.6. Impulse Transformer 
The impulse transformer must be configured according to EN 61558 (VDE 0570) resp. UL 5085 (isolating 
transformer with reinforced isolation) and in a single-chamber design.  
 

 

Caution: There must be sufficient protection against accidental contact if the transformer is 
installed in a machine frame. Furthermore, ensure that water, cleaning liquids or conducting 
liquids do not come in to contact with the transformer. The element wiring cross sections should 
be designed to match the actual currents. Non-observance of these notes may result in impair-
ment of the electrical safety. 

 
For best results, the transformer's performance and the secondary voltage must be properly designed for the 
given heat seal band (refer to the TOSS Application Report).   The rate of the heat-up time is determined by 
the secondary voltage being supplied.  The proper selection of the secondary voltage for a target temperature 
increase of 300°C should only allow for a heat-up period of  240 ms.  
 
Measuring impulses continue while the PIREG®-C2 is in the OFF state.  Therefore, the higher the secondary 
voltage for a given heat seal band the greater the difference may be between the actual resting temperature 
and the ambient temperature. 
 
1.7. Current Transformer 

 
 

The current transformer is an essential part of the control system. Only Toss CT-50 current 
transformers may be used. The current transformer may only be operated with ballast re-
sistance. The ballast resistance is integrated into the PIREG®-C2. The current transformer must 
be mounted in such a way that magnetic leakage fields from the sealing transformer or other 
leakage fields do not affect the measurement. 
 

 

 
Caution: The secondary cable to the heat seal band can heat up the current transformer. 
 

 
1.8. Line filter 
A suitable line filter must be used to comply with the EMC directives listed in section 1.10.  This guarantees 
compliance with the limit value for interference emission and are an essential component to the CE mark.  The 
correct specification of the line filter is determined by the current load of the specific heat sealing application.   
This information can be found on the TOSS application report.  It is important that the filter’s supply wires not 
be run parallel with the filter’s output wires.   

 
 
1.9. General mounting instructions and dimensions 
The PIREG®-C2 resistance temperature controller is only suited for use in a switch cabinet. Open operation is 
not permitted. 
The PIREG®-C2 is intended to be used in a safety enclosure which should confirm with requirements for pro-
tection against the spread of fire, against electrical shock, against mechanical hazards and should have ade-
quate rigidity according to UL 61010-1. 
The controller as well as the current transformer are mounted on 35mm mounting rails as per EN 60715 (EN 
50022). When mounting the controller, observe a minimum distance of at least 20 mm to adjacent devices and 
cabling on all sides. 
Heat dissipation from neighbouring devices must be considered (note the ambient temperature specifications). 
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PIREG®- C2 Temperature Controller 

 

 
 

Current Transformer CT -50 (Section 1.7.) 
 

 
 
1.10. CE Conformity & cUL listing 
 
2014/35/EU, Low voltage Directive  
- EN 61010-1:2011-07, 
 Safety requirements for electrical equipment, control, and laboratory use. 
 
2014/30/EU, Electromagnetic compatibility Directive 
- EN 61000-6-2:2016-05, 
Electromagnetic compatibility (EMC) – Part 6-2: Generic standards - Immunity for industrial environments 

- EN 61000-6-3:2011-09, 
Electromagnetic compatibility (EMC) – Part 6-3: Generic standards - Emission standard for residential, com-
mercial and light-industrial environments 

 
A suitable line filter is required for packaging machinery so that the machinery is compliant with the 
electromagnetic compatibility directive. 
 
2011/65/EU, RoHS directive 
 
cUL certification: 
- UL61010-1 and CAN/CSA C22.2 No. 61010-1-12: 
  Electrical Equipment for Measurement, Control, and Laboratory Use; Part 1: General Requirements 
- UL61010-2-030 and CAN/CSA C22.2 No. 61010-2-030-18: 
Electrical Equipment for Measurement, Control, and Laboratory Use; Part 2-030 Particular requirements for 
equipment having testing or measuring circuits 
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1.11. Maintenance 
The PIREG®-C2 resistance temperature controller does not require any special maintenance. However, an 
occasional check or tightening of the connection terminals is recommended. Dust deposits on the controller 
can be removed with dry compressed air once the power has been switched off. 
 
1.12. Validity 
The first device type (vw) delivered was the series 1.00 with the program version 1.01 for the electrically sepa-
rate side (ggg) and 1.01 for the instrumentation side (mmm). Supplements in this description which are only 
valid from a later version and include the version, the notation Vvvv/ggg/mmm, e.g., V1.00/1.01/1.01 from 
which they are valid. The device and program versions are read by command (VERS) via the interfaces. 
 
1.13. Disposal 
 

 

Do not dispose of the device with household waste! The PIREG®-C2 and its components must 
be disposed of via the local collection points for electronic waste in accordance with the WEEE 
Directive 2012/19/EU on waste electrical and electronic equipment. 
 

 

Incorrect disposal can pose a risk to the environment. The PIREG®-C2, its components and 
packaging materials must be disposed of in accordance with national waste treatment and dis-
posal regulations. 

 
 
 
2. Controller description and Installation Overview 
The PIREG®-C2 resistance temperature controller is used to control the temperature of genuine TOSS Alloy 20 
heat seal band material, or suitable heat seal bands, for the impulse sealing of polymeric materials. 
 

NOTE: Some examples of heat sealing application include, bag/pouch sealing, vertical or horizontal 
form/fill/seal, film splicing, custom port sealing, tube sealing, and seaming non-woven materials. 

 
The impulse transformer is used by the PIREG®-C2 on the primary side. The heat seal band is fed from the 
secondary side of the transformer. As the heat seal band resistance changes with temperature, the measuring 
signals are received directly from the heat seal band and are made available to the controller at rate of 50 
times per second when operated at 50Hz or at a rate of 60 times a second when operated at 60Hz. 
 
The temperature coefficient of genuine TOSS Alloy 20 heat seal band material, or suitable heat seal band ma-
terial must be positive. Its resistance increases when it is heated. This change in resistance is used for tem-
perature control. The temperature controller measures and regulates the resistance of the heat seal band.  The 
actual temperature is determined by measuring the voltage and current to calculate its temperature reference 
resistance (Rref). 
 

NOTE: TOSS Alloy-20 heat seal bands can be straight or contoured shaped to provide flat, uniform seal-
ing or they can be round, beaded, or T-profiled to perform a seal and cut operation.  Seal and cut can al-
so be performed in contoured shapes.  Ask your TOSS applications engineer for more information.  

 
 
The PIREG®-C2 is set to the temperature coefficient ( 3.3.3.). If the temperature coefficient values differ, the 
setpoint voltage must be corrected. The PIREG®-C2 can also determine the actual temperature coefficient of a 
heat seal band itself by means of a temperature coefficient correction (Tc correction) ( 3.3.9.). Depending on 
the setting, the PIREG®-C2 can operate up to a temperature range of 500 °C. 
During calibration, the controller sets itself to the secondary voltage of the transformer and the current through 
the heat seal band. The secondary voltage of the transformer may be within a range of 0.4...120 V. The current 
measured with a current transformer can range from 20 to 500 A. The calibration values can be stored in the 
controller, so that there is no need for renewed calibration and start-up time after switching on the power when 
conditions have not changed. 
The PIREG®-C2 can conduct the calibration at room temperature (always taken to be 20°C) as well as at any 
other ambient temperature between 0 - 50 °C.  
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2.1. Installation Overview 
 
 
 

 
 
 
 
2.2. PIREG®-C2 electrical terminal pin-out 
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2.3. Wiring diagram for the PIREG®-C2 
 

  
 
 
 
 
 
 
2.4. Wiring diagram for the PIREG®-C2 WITH external solid-state relay (Booster) 
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3. Installation and commissioning 
Firstly, check that the stated voltage of the PIREG®-C2 power line matches the power line voltage being used, 
and that the transformer primary current matches the controller's load current capability. 
 

 

For safe operation, the PIREG®-C2 resistance temperature controller may only operate in sym-
metrical TN and TT networks. 
 

 

During installation, an overcurrent protection device must be provided in front of the mains input 
of the PIREG®-C2. 
The PIREG®-C2 must be connected to the mains voltage via an easily accessible and marked 
isolating device (e.g., switch or circuit breaker). 

 
3.1. 120/240V mains voltage selection 
The PIREG®-C2-200 resistance temperature controller has a manual 120/240V mains voltage selection switch. 
The mains voltage is switched by means of a slide switch which is operated from the outside with a screwdriv-
er. The slide switch can be accessed from the underside of the PIREG®-C2 between the ventilation slots. 
Depending on the setting, the resistance temperature controller type PIREG®-C2 can be operated at both a 
mains voltage of 100...127 V and a mains voltage of 200...240 V using the mains voltage selection switch. The 
resistance temperature controller type PIREG®-C2-400 has no mains voltage selection switch. 
The resistance temperature controller type PIREG®-C2-200 is factory-set for a mains voltage of 200...240 V. 
 

 

The manual 120/240V mains voltage changeover may only be operated with a suitable screw-
driver when the PIREG®-C2 is de-energised. 
 
The 120/240V mains voltage changeover must be set according to the mains voltage used. 
Non-observance will cause the PIREG®-C2 to malfunction or damage the PIREG®-C2 if the 
mains voltage is too high. 
 

 

 

 

 

Setting of 120/240V mains voltage changeover: 
 
Mains voltage 100…127 V: 
  Switch in “left” position 
Mains voltage 200…240 V: 
  Switch in “right” position 
 
View:  Bottom side of the PIREG®-C2 

 
 
 
 
3.2. Configuring the secondary voltage and current  
 
The secondary voltage of the transformer may be within a range of 0.4...120 V while the current measured with 
a current transformer can range from 20 to 500 A.  During AUTOCAL, the secondary voltage and current are 
configured automatically.  If during AUTOCAL it is found that the voltage and/or current is outside of the per-
missible range an Error signal will be sent via the controller’s output terminals 17 and 13. 
If the secondary current falls below 20A, the secondary voltage wire must be looped through the CT-50 current 
transformer a second time (or multiple times).  Refer to the TOSS application report. 
 

 
 
3.3. Configuring the DIP switch settings 
The following settings can be made at the ten DIP-switches (see table 2) or via the interfaces: 
 

 Heating ramp    Calibration type 
 Temperature coefficient  Transformer type 
 Temperature comparison time Reference temperature 

  Temperature range   8-point Tc correction 
 
Prior to initial operation, the correct temperature coefficient must be set for the heat seal band being used.  
The PIREG®-C2 automatically adapts to the Ur voltage and the Ir current of the heat seal band and to the P-
factor (control amplification).  

100...127V 200...240V
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DIP switches 3…10 must be set before starting the calibration. DIP switches 1 and 2 are read in when the 
PIREG®-C2 is off and can be set before or after calibration. 
In the Reset state ( 4.4.) further manual settings on the PIREG®-C2 are possible using the DIP switches 
which are otherwise only possible by communication via the interfaces. 
 
3.3.1. DIP switch settings Overview: 
 

 
 
Table 2 
 
Sw. Function Position Assignment 
1/2 heating ramp 1 2 heating ramp of the heat seal band 

Off Off without heating ramp 
On Off 2 s heating ramp 
Off On 3 s heating ramp 
On On 5 s heating ramp 

3/4 temperature coefficient 3 4 temperature coefficient of the heat seal band 
Off Off Tk1= 7.46x10-4 1/K, Tk2= 0, Tk3=0 (Alloy L) 
On Off Tk1= 10.8x10-4 1/K, Tk2= 0, Tk3=0 (Alloy A20) 
Off On Tk1= 48.3x10-4 1/K, Tk2= -6.12x10-6 1/K², 

Tk3= 2.80x10-9 1/K³ (NOREX) 
On On Tk1= 8.62x10-4 1/K, Tk2= 0, Tk3=0 (Alloy A20K) 

5 Calibration comparison 
time 

Off 15 s 
On 30 s 

6 temperature range Off 0 - 300 °C, over-temperature 360 °C, under-temperature –
10 °C 

On 0 - 500 °C, over-temperature 600 °C, under-temperature –
10 °C 

7 calibration mode Off new calibration after reset or after switching on the power 
On store calibration at the end of calibration 

8 transformer type Off sealing transformer with EI or UI-iron core 
On sealing transformer with toroidal iron core 

9 reference temperature Off reference temperature 20 °C 
On variable reference temperature 0 - 50 °C 

10 8-point TC correction Off without 8-point TC correction 
On with 8-point TC correction 

    
  Yellow Highlights Represents Default Settings 

 
 
3.3.2. Switches 1/2, heating ramp: The time value during which the controller adjusts the actual temperature 
to the target temperature in a linear ramp is set at DIP switches 1 and 2. This allows the heat seal band to be 
heated gradually. 
 
3.3.3. Switches 3/4, temperature coefficient setting: The temperature coefficient of the approved heat seal 
band being used is set at DIP switches 3 and 4. 
 

 

Caution: Using heat seal bands with too low a temperature coefficient or adjusting the controller 
to a temperature coefficient that is too high, can result in uncontrolled overheating of the heat 
seal band. 

 
Using the USB interface and the TOSS OpenVu communication software, it is possible to set a variable tem-
perature coefficient that exactly matches the heat seal band to the PIREG®-C2.  
 
3.3.4. Switch 5, calibration comparison time: The temperature comparison time is set at DIP switch 5. Dur-
ing calibration, the resistance of the heat seal band is determined from the reference temperature after the 
input amplifier has been calibrated. To ensure that the reference resistance value determined is correct, the 
resistance of the heat seal band is measured again after the calibration comparison time has expired and 



  

16502 PIREG-C2 April 14-2021 -Demo/ Page 12 of 27 12

compared with the determined reference resistance measured previously. If the difference between both 
measurements is greater than 1.2% a new calibration process is started. This ensures that calibration of the 
PIREG®-C2 does not take place during cooling of the heat seal band. By extending the calibration comparison 
time, changes in the resistance of the heat seal band during cooling can be detected more quickly. 
 
3.3.5. Switch 6, temperature range: The working temperature range of the controller is set between 300 and 
500 °C with DIP switch 6. Set DIP switch 6 to OFF for a 0 - 300°C temperature range.  Set DIP switch 6 to ON 
for a 0 - 500°C temperature range.   
 
3.3.6. Switch 7, calibration type: 
New calibration: If the calibration mode “new-calibration“ is chosen with DIP 7 OFF, the PIREG®-C2 performs 
a calibration after every power-on or the signal “Reset”. The calibration values are not saved. Calibration can 
also be started in the OFF or error state with the signal “Calibration Start”. 
Calibration storage: Calibration is only started with the signal “Calibration Start”. The signal “Calibration Start” 
can be applied in the OFF or error state or before power-on. The calibration values are stored in a non-volatile 
memory and cannot be deleted by a power ON or the "Reset" signal. This means that a new calibration must 
be performed after the heat seal band configuration was changed or modifications were carried out on the 
transformer. The saved values are then overwritten with the newly determined values. 
 
3.3.7. Switch 8, transformer type: The PIREG®-C2 is adjusted to the transformer type with DIP switch 8.  
 
3.3.8. Switch 9, reference temperature: DIP switch 9 is used to determine whether calibration is performed 
with a fixed reference temperature of 20 °C (with DIP 9 OFF) or a variable reference temperature between 0 
and 50 °C (with DIP 9 ON).   
The variable reference temperature is used to calibrate the exact temperature of the heat seal band when the 
temperature of the heat seal band differs greatly from 20°C. The variable reference temperature must be pre-
sent in the PIREG®-C2 as a nominal value prior to the start of calibration.  This can be done with a potentiome-
ter, by a PLC or by using the TOSS OpenVu communication software via the USB interface.  If the reference 
temperature of +50 °C is exceeded, then an error message is displayed (error 13). 
 
3.3.9. Switch 10, 8-point TC correction: DIP switch 10 can be used to activate the 8-point TC correction. The 
8-point TC correction should only be used in applications that require the actual temperature of the installed 
heat seal band be confirmed by means of an independent NIST calibrated thermometer (i.e., equipment requir-
ing Medical validation).  With this function, the PIREG®-C2 controlled temperature to resistance curve is inter-
nally programmed to match the readings of the independent calibrated thermometer. During the correction 
process, the heat seal band is automatically heated in eight temperature increments immediately following the 
initial Autocal. 
   

 For the 300°C temperature range the points are: 50, 77, 104, 131, 159, 186, 213 and 240 °C. 
 For the 500°C temperature range the points are: 50, 100, 150, 200, 250, 300, 350 and 400 °C. 

 
At each temperature point the actual, independently measured temperature of the heat seal band can be re-
ported back to the controller allowing the PIREG®-C2 to construct and store the precise temperature to re-
sistance curve for the installed heat seal band.  If at any temperature point a deviation of greater than 20% is 
reported back than error 13 will occur.  This will occur when the wrong Alloy Tc selection has been pro-
grammed by DIP switches 3 & 4.  In these applications it is recommended that the 8-point TC correction be 
performed whenever the heat seal band is replaced.   For detailed instructions contact a TOSS Application 
Engineer. 
 
3.4. Connecting the PIREG®-C2 
The PIREG®-C2 temperature controller must be connected according to the wiring diagrams in Section 2.3. or 
Section 2.4. when using an external solid-state relay (Booster).  It is not necessary to pay attention to the po-
larity of the current Ir and voltage Ur measurement cables to the heat seal band, nor to how the sealing trans-
former is connected on the primary or secondary side. 
When connecting a target value potentiometer, it is vital to pay attention to the correct phase sequence. In the 
0 °C setting, the resistance between terminals 13 and 16 must be 0 Ω. See Section 4.1.4. 
The measurement cables for voltage measurement Ur must be connected directly to the heat seal band and 
must be twisted. (50 turns/m). The cables from the sealing transformer should be connected to the heat seal 
band with cable lugs and not with plug-type connections. Ensure that the elements are of adequate cross-
section. No additional components, such as fuses, switches or resistance-loaded ammeters should be inte-
grated in the secondary circuit of the sealing transformer. 
 
3.5. External Solid State Relay (booster) 
 
Based on the specific heat sealing application, when high primary currents are to be expected (continuous 
current > 5A or peak current > 25A) an external solid state relay (booster) is required.  The connections are to 
be made at terminals 19 & 20.  A wiring diagram with an external solid state relay can be found in Section 2.4 
of this manual. Installation of the external solid state relay does not require special settings. 
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3.6. Control inputs 
Ensure that there are no high signals applied to the reset and start control inputs before the controller is started 
up for the first time. (If the calibration to an altered heating band is not appropriate, it may overheat). 
 
3.7. Connecting to the mains voltage 
The green Power LED will light when connection is made to the mains. 
If “new calibration” is chosen as calibration mode, the PIREG®-C2 will start the calibration procedure immedi-
ately after the power has been switched on and it will adjust the controller to the combination of sealing trans-
former and heat seal band. The blue Calibration LED will light up and the yellow Heat LED will flash. After suc-
cessful calibration, the PIREG®-C2 will return to the OFF state and be on standby. 
If "Store calibration" is chosen as calibration mode, the PIREG®-C2 will return to the off or error state after the 
power is switched on and will wait for the "Calibration start" signal. The alarm and calibration LEDs may be off, 
on or flashing. If no errors are present, then the calibration can be activated. 
 
3.8. The TOSS Alloy 20 & Suitable Heat Seal Band Materials  
The TOSS Alloy 20 heat seal band is an important component of the control circuit because it functions both 
as a temperature sensor and heating element at the same time.  
The measurement principle of the resistance temperature controller requires that the TOSS Alloy 20 or suitable 
heat seal band has a positive temperature coefficient, which is set at the PIREG®-C2. The controller offers a 
selection of four fixed Tc-settings (1.5.). The four fixed Tc-settings relate to heat seal bands that are availa-
ble at TOSS.  A “variable” Tc-settings selective is also available.  This allows for the use of heat seal bands 
that do not match any of the ppm values available from the four fixed Tc-settings.  With “variable” selected, a 
ppm range of 400…2200ppm is programmable.   
During initial heating of the heat seal band to between 250° and 300°C, the cold resistance of the heat seal 
band can vary by 2 - 3 % (burn-in effect). This resistance variation results in a zero-point error of 20° - 30°C. 
After a few heating cycles, this zero-point error needs to be corrected by a new auto-calibration. 
Overheated or burnt-out heat seal bands should not be used because of irreversible changes in the tempera-
ture coefficients. 
A constructional measure to improve the exact temperature control and to increase the life of the heat seal 
band and the Teflon (PTFE) coating is to copperplate or silver-plate the heat seal band’s contacts. This meas-
ure ensures that the TOSS Alloy 20 heat seal band contacts remain cold and allows the controller to measure 
only where sealing is taking place. The temperature of the heat seal band can only be determined by the 
PIREG®-C2 as the mean of all parts of the heat seal band. If any individual parts of the heat seal bands that are 
exposed or otherwise not in contact with any heat dissipating areas, they will heat up faster than those sec-
tions of the heat seal band that are able to dissipate their heat. In this case, the temperature reached at these 
sections will be lower than the temperature displayed by the controller and the sealing performance will be 
worse.  
Auto-Calibration of the PIREG®-C2 is recommended every time the heat seal band is installed/replaced, in 
order to correct any tolerances of the heat seal band arising during manufacture. When TOSS Alloy 20 heat 
seal bands are used, burn-in will again be necessary. 
 
3.9. Burning in the genuine TOSS Alloy 20 heat seal band 
 
With the sealing jaw held open, the genuine TOSS Alloy 20 heat seal band should be "burnt in" in such a way 
that the "Start" signal is applied and a target temperature is slowly increased from zero. The final burn-in tem-
perature should be at least 50°C above the determined application sealing temperature. The genuine TOSS 
Alloy 20 heat seal band should be monitored (initial colors, hot spots). Auto-Calibration should be carried out 
again following burn-in and complete cool down of the heat seal band. 
 
3.10. Current Transformer 

 

Caution: To reduce the risk of electric shock, always open or disconnect circuit from power 
distribution system (or service) or building before installing or servicing current transformers. 
 

 

The following must be observed when installing the current transformer: 
- The current transformers may not be installed in equipment where they exceed 75 percent of 
the wiring space of any cross-sectional area within the equipment. 
- Restrict installation of current transformer in an area where it would block ventilation openings. 
-  Restrict installation of current transformer in an area of breaker arc venting.  
- Not suitable for Class 2 wiring methods and Not intended for connection to Class 2 equipment. 
- Secure current transformer and route elements so that the elements do not directly contact live 
terminals or bus. 

 
3.11. When the controller does not work correctly 
 
See Section 5.4. – Error State 
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4. Operation 
The PIREG®-C2 offers two means of operation.  
 

1. Conventional operation with setpoint potentiometer or setpoint voltage, actual value instrument or ac-
tual voltage value, switches or digital signals, LEDs and DIP switches (factory setting).  

2. Extended operation via the USB interface (1), RS232 (2), and RS485 (3), with which the PIREG®-C2 is 
equipped. The TOSS OpenVu communication software can be used to communicate through the USB 
interface.  

 
Combinations of both types of operation are possible. When operating via an RS232, RS485 or USB interface, 
extended adjustments are possible, for instance freely selectable temperature coefficients and temperature 
ranges. For RS232 and RS 485 interface command instructions, contact  the Toss Application Engineers at 
(610) 759-8883.  
 
4.1. Inputs 
 
4.1.1. Start input: The sealing process is initiated by applying a high signal to the start input (6). The controller 
begins to set the temperature of the heat seal band to the set value temperature and maintains this tempera-
ture while the high signal is applied to the start input. 
 

 
 
 

 NOTE: AUTOCAL cannot be performed when the Start signal is present.  Error 2 
 
 
4.1.2. Calibration start input: When a high signal is applied to the calibration start input (5) in the OFF or 
error state of the controller, it switches to the calibration state. Normally the controller is adapted to the sealing 
transformer/heat seal band combination. During calibration of the controller the signal can be switched back to 
Low. 
 

 
 

 
 
4.1.3. Reset input: When a high signal is applied to the reset input (7), the PIREG®-C2 is reset to the state 
after power-on. This allows you to leave the error state without switching off the mains voltage. It can also be 
used to cancel a calibration in progress. 
If the high signal is applied for more than 3 sec. to the Reset input, the PIREG®-C2 is switched in the Reset 
state ( 4.4.). 
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4.1.4. Setting the Sealing Temperature: The sealing temperature can be set in the PIREG®-C2 in two ways: 
1) a 0-10VDC voltage signal can be applied to the analogue input terminals 16 + 13. 
 

 
 

The linear correlation between applied voltage signal and temperature output is shown in the charts below.  
0VDC is equal to 0°C and 10VDC is equal to 300 °C or 500 °C depending on the “max” temperature range set 
by DIP switch 6. 
 

 
 
 
A potentiometer can also be used to set the sealing temperature, whose sliding contact is connected to the 
target value input, the CW connection to the Uref output (15) and the CCW connection to the corresponding 
GND connection (13). When connecting the setpoint potentiometer, pay attention to the direction of rotation of 
the potentiometer. The voltage at the target value input should increase when turning the setpoint potentiome-
ter clockwise (CW). 
 

 

  
 
 
 
 
4.2. Outputs 
 
4.2.1. Uref output: The Uref output (15) provides a reference voltage of +10 V needed to obtain the set value 
using a potentiometer. Should the PIREG®-C2 be operated without an additional power supply, the switches for 
the control inputs can also be connected to the Uref output. The Uref output can supply a maximum current of 
20 mA. 
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4.2.2. Actual Temperature Value Output: The actual temperature value output (17) supplies a voltage in the 
range 0 - 10 V, proportional to the temperature of the heat seal band. The voltage range relates to the selected 
temperature range. In other words, 10 V at the target value input corresponds to 300 °C or 500 °C. The actual 
value output can supply a current of max. 5 mA. 
 
4.2.3. Alarm output: The alarm output (12/18) is a relay switching contact. The TOSS communication soft-
ware can be used to set whether the alarm output is opened or closed in the case of a fault. The factory setting 
of the relay contact is “closed” when a fault occurs. In the event of a power line error (error 3), it is set with a 
delay of 2 s, for all other errors immediately. 
In addition, the TOSS communication software can be used to specify whether the alarm output should be set 
immediately in the event of an error or only after the sealing process has been performed. This way, a calibra-
tion error does not lead to a machine malfunction when switching on. 
 
4.2.4. OK output: The OK output (21/22) is a relay switching contact. The TOSS communication software can 
be used to set whether the OK output is opened or closed if the situation is OK.  When supplied from the facto-
ry, the relay contact is closed in the OK case. The OK output has the following actuation functions, all of which 
can be specified with the USB interface using the TOSS communication software. 
- Calibration OK message: This is the factory setting. The OK output is reset during calibration. It is set again 
after a successful calibration. End of calibration is indicated with the calibration OK message. If the stored cali-
bration values do not match the setting, the OK output is also reset. 
- Temperature OK message: The OK output is activated if the actual value is within the temperature OK 
range. The temperature OK range and corresponding stabilising time are set through the USB interface. 
- Combination of calibration and temperature OK message: This is the combination of the two functions 
above. This means that the calibration OK message is sent following a reset or a calibration process, and the 
temperature OK message is sent after the first "Start" signal.  This can be selected through the USB interface. 
- Temperature reached message: If the actual value reaches 95% of the setpoint temperature in the ON 
state, the OK output is activated. When leaving the ON state, the OK output is reset. 
 
4.2.5. Booster output: The Booster output (19/20) controls an external solid-state relay which is used as ac-
tuator instead of the internal actuator of the controller (2.4.). Combinations of heat seal band and sealing 
transformer which have a greater capacity than the maximum permissible capacity of the internal actuator can 
be switched with the external solid-state relay.  Refer to the TOSS application report. 
 
4.3. Interfaces 
The PIREG®-C2 possesses three serial interfaces. These are an RS232 (1), an RS485 (2) and a USB interface 
(3). The RS232 and RS485 interfaces share a common port. The USB interface is used as a virtual RS232 
interface. The TOSS OpenVu communication software can be used to communicate through the USB inter-
face. 
The RS232 and the USB interface are used for direct communication with the controller. The RS485 interface 
is used as the interface to a higher level of controls.  For RS232 and RS 485 interface command instruc-
tions, contact  the Toss Application Engineers at (610) 759-8883. 
 
4.4. Reset state 
In the Reset state manual settings at the PIREG®-C2 are possible using the DIP switches which are otherwise 
only possible by communication via the interfaces. 
Switch the DIP switches 1 to 3 in the OFF position and apply a high signal to the Reset input (7) for more than 
3 seconds to set the PIREG®-C2 in the Reset state. The PIREG®-C2 indicates the Reset state by the mains 
LED (green) which is off and the Calibration (blue) and Alarm LEDs (red) which are on. When the signal is no 
longer applied to the Reset input without actuating one of the DIP switches 1 to 3, the PIREG®-C2 exits the 
Reset state without any settings. If a DIP switch is switched in the ON position, the PIREG®-C2 will perform the 
corresponding adjustment with subsequent reset. Then the mains LED lights again and the Calibration and 
Alarm LEDs are off 
 
The following settings are possible in the Reset state: 
 
4.4.1. Switch 1 Factory settings: When the DIP switch 1 is switched in the ON position in the Reset state, the 
PIREG®-C2 will reset the factory settings. 
 
4.4.2. Switch 2 P-factor correction: The P-factor correction is used for subsequent manual correction of the 
calibrated P-factor ( 5.1.7.) in the case of very unfavourable conditions of the sealing transformer/heat seal 
band combinations or the public supply. The correction range is 30…250 % (from V1.01/1.09/1.07). 
When the DIP switch 2 is switched in the ON position in the Reset state the PIREG®-C2 will adopt the tempera-
ture set as the set value (1 °C corresponds to 1%) as the correction factor. As only the values zero, no P-factor 
correction and 30…250 % (from V1.01/1.09/1.07) are permitted as correction value of the P-factor correction, 
the setting will only be accepted, and the reset state terminated if the set value is within the permissible range. 
In the Reset state the currently set correction value of the P-factor correction is indicated at the actual value 
output (1 °C corresponds to 1%). The P-factor correction can also be set with the TOSS communication soft-
ware.  The P-factor correction value will not be reset during a calibration as it is system dependent. 
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5. Operating states 
 
5.1. Calibration 
During calibration, the PIREG®-C2 automatically adapts to the sealing transformer/heat seal band combination. 
At the same time, the voltage "Ur" at the heat seal band and the current "Ir" through the heat seal band are 
measured. In this condition, the blue "calibration" LED is lit up and the calibration OK signal is reset. The OK 
output terminals 21 and 22 are factory set to the Calibration-OK message. The actual value output terminals 
17 and 13 are used to display the individual steps.  
The controlling PLC can track the calibration process by the actual value output and can recognise the end of 
the calibration from the calibration OK signal.  The sealing controls are then released.  
 
The calibration process will undergo the following steps: 
 

 NOTE: During calibration steps 1 to 7, no "Start" signal can be present.  The PIREG®-C2 calibration 
will fault out with error 2. 

 
 
5.1.1. Initialisation: During initialisation, the PIREG®-C2 determines the data necessary for calibration. In addi-
tion, it checks the selected temperature coefficient for dynamics and continuity in the selected temperature 
range. Should the dynamics and continuity exceed the permitted limits, the PIREG®-C2 will stop the calibration 
procedure with Error 13 (parameter error). The reference temperature still set is checked in the permitted 
range of 0…50 °C. If the reference temperature is outside this range, the PIREG®-C2 will also stop the calibra-
tion procedure with Error 13 (reference temperature selected too large). 
 
5.1.2. Calibrating the input amplifier: The input amplifiers for Ur and Ir are adjusted in steps to the voltage 
and current at the heat seal band.  
 
5.1.3. Determining the phase shift: During this step, the transformer-dependent phase shift between Ur and 
Ir is measured and corrected.  
 
5.1.4. Determining the reference resistance: ( 3.3.8.) The reference resistance of the heat seal band 
(Rref) is determined in this step. The controller assumes a constant reference temperature of 20 °C for calibra-
tion. Alternatively, a variable reference temperature of 0...50 °C can be entered. During calibration, the heat 
seal band must be at the reference temperature to ensure that regulation is exact.   
  
5.1.5. Temperature comparison time: ( 3.3.4.) The aim of the temperature comparison time is to ensure 
that the comparator resistance can only be determined when the heat seal band has completely cooled down. 
During this comparison time, the signal at the actual value output declines from 10 V to 0 V. Times of 15 or 30 
s can be chosen for the temperature comparison time. 
 
5.1.6. Checking the reference resistance: The comparator resistance is checked after the temperature ref-
erence time is finished. If calibration takes place on a heat seal band that has cooled down still further during 
the temperature comparison time, the entire calibration will be discarded, and the procedure automatically 
restarted. Once the reference resistance has been successfully checked, the PIREG®-C2 calculates the R20 
(resistance at 20 C) of the heat seal band from the type of reference temperature set, the temperature coeffi-
cients selected, and the reference resistance (Rref) determined. 
 
5.1.7. Determining the P-factor: The P-factor of the sealing transformer/heat seal band combination is de-
termined by heating with a constant correction variable. The heat seal band is either warmed by a maximum of 
approx. 60 K or charged for a maximum of 120 network periods with a defined control value. The total amplifi-
cation of the control system is calculated from the measurement of the power fed into the heat seal band and 
the measurement of the temperature increase of the heat seal band. The P-factor for the PIREG®-C2 is calcu-
lated from this. 
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Figure 1: Calibration process 
 
The controller must undergo calibration steps one to seven for each calibration. If an error occurs during the 
individual calibration steps, the PIREG®-C2 stops the calibration process and then restarts the calibration. Cali-
bration is stopped with an error message after five unsuccessful attempts ( 5.4.). 
 
If the calibration mode “New calibration” is chosen (DIP 7 Off), the controller always switches to calibration 
mode immediately when powered ON or after a reset and carries out a new calibration. Calibration can also be 
started in the OFF or error state with the signal “Calibration Start”. 
If the calibration mode “Save” is chosen (DIP 7 On), the controller switches to calibration only when the “Cali-
bration Start” signal is applied while in the OFF or error state.  In the “Save” mode, the last calibration values 
are saved and loaded immediately after a power-on or the “Reset" signal. 
 
The operator or the controlling PLC can recognize the end of a successful calibration process as follows: 
- without 8-point Tc correction: By observing the actual value output on the characteristic voltage curves 
(see Fig.1, steps 5, 6 and 7 with subsequent remanence and subsequent cooling of the heat seal band from 
approx. 50 °C to approx. ambient temperature).  
- with calibration OK message: The calibration OK message is reset when calibration is started and reset at 
the end of successful calibration. The calibration OK message is the factory setting of the OK output. 
 
5.2. OFF state 
In the OFF state, the PIREG®-C2 continues to measure the resistance of the heat seal band and forwards this 
to the actual value output.  The heat seal band is heated slightly while in the OFF state by the supplied voltage 
pulses required to measure the resistance.   
The controller switches from the OFF state to the ON state as soon as the “Start” signal is applied. When the 
"Calibration Start" signal is applied the PIREG®-C2 returns to calibration and to the OFF state after the end of a 
successful calibration. The PIREG®-C2 then stays in the OFF state even when the "Calibration Start" signal is 
still applied (evaluation of the rising edge). 
 
5.3. ON state 
In the ON state, the PIREG®-C2 controls the temperature of the heat seal band in accordance with the target 
value. A phase angle controller is used. The controller returns to the OFF state when the “Start” signal is re-
moved. 
5.4. Error state 
The error state is indicated on the PIREG®-C2 only when an error occurs. The controller monitors the line volt-
age, the temperature of the heat seal band, the values of the voltage and current measurements at the heat 
seal band and the calibration parameters. 
The alarm output at terminals 18 and 12 are set in the error state. In the event of a line frequency error (error 
3), actuation takes place with a delay of 2 seconds. In the error state, the alarm and calibration LEDs are trig-
gered with different cycle rates of 1 or 4 Hz depending on the error that has occurred (see 4.4.9). The actual 
value output is also cycled in some error cases. The voltage at the actual value output then changes every 
second between the voltages applicable to the different errors (see 4.4.9). The error state can only be can-
celled by switching off the power supply, applying the “Reset” signal or supplying the “Calibration Start” signal. 
With errors 1 and 3 the error state cannot be cancelled with the "Calibration Start" signal. 
In the OFF state, after switching on the power or following a reset, errors 4 - 13 are only reported by the LEDs 
and actual value output; however, the alarm output is not set in the factory default. This way, a calibration error 
does not lead to a machine malfunction when switching on. The factory setting can be changed with a com-
mand (KONF). 
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5.4.1. Temperature diagnosis monitoring: The temperature diagnosis is an additional monitoring function 
which is activated and adjusted through the USB interface.  The actual temperature value is monitored during 
the sealing process in the ON state to ensure that it is within a temperature OK zone. If the actual temperature 
value leaves the temperature OK zone during the sealing process for greater than the programmed timed de-
lay, the PIREG®-C2 will go to error state with error 8 . In the event of a change of the target value by more than 
2 °C, the time delay is restarted. 

 

  
5.4.2. Heat-up timeout monitoring: The heat-up timeout is an additional monitoring function which is activat-
ed and adjusted through the USB interface. With this function the temperature rise is monitored after the “Start" 
signal is applied.  The PIREG®-C2 monitors the heating time to a minimum and maximum temperature OK 
zone. If the actual value of the temperature does not reach the temperature OK zone within the set heat-up 
timeout window, the PIREG®-C2 switches to the error state with error 8. 
 

 
 
5.4.3. LEDs 
 
POWER 

The green Power LED indicates that the PIREG®-C2 is connected to the 
line voltage. 
After switching on or resetting, the mains LED flashes at 1Hz for 5s if inter-
face control is selected for the temperature setpoint or setting control, see 
command KONF. 
 

 
HEAT 

 

The yellow Heat LED is directly connected in parallel to the controller's 
actuator. The brightness of this LED is directly proportional to the energy in 
the heat seal band. 
 
 

 
CALIBRA-
TION  

The blue calibration LED lights continuously during calibration and is used 
for indicating errors. If there is a connection to the external thermometer 
during calibration or the single-point Tc correction, the LED will flash with 
1 Hz. 
 

 
ALARM 

 

The red Alarm LED, together with the blue calibration LED, indicates re-
sistance temperature controller errors. 

 
5.4.4. Error memory: The PIREG®-C2 has an error memory in which the last 100 error events are stored. The 
error memory can be read out by command (FESP) and cleared by command (FESL) through the USB inter-
face. The respective error event is stored together with the value of the operating hours counter at the time of 
the error, so it can be linked to a time.  
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5.4.5. Error Messages and Causes 
 

No. Error 

Actual value 
Output 
PINS 

x17(+) & x13(-) 

Alarm 
LED 
(red) 

Calibr. 
LED 

(blue) 

Alarm output Fault Area 
During initial 

start-up 
 
 

Fault Area 
With machine 

operating and no 
change of heat 

seal band 

After 
reset 

After 
start 

signal 

1 Device error 4.66 / 0 V On Off Active Check Controller Check Controller 

2 

 “start” signal present during calibration 
 
 internal error 
 
 read-write error in the non-volatile memory 

4.00 V On Off Active 

Section 4.1.1. Section 4.1.1. 

Check Controller Check Controller 

Check Controller Check Controller 

3 
power line error (under-/overvoltage or line frequency 
error) 

3.33 V On 4 Hz Active 
Check incoming 

power supply 
Check incoming 

power supply 

4 
current signal Ir and voltage signal Ur too low or miss-
ing 

2.00 V On 1 Hz Not active Active 2 2 & 9 

5 voltage signal Ur too low or missing 1.33 V On 1 Hz Not Active Active 3 3 

6 current signal Ir too low or missing 0.66 V On 1 Hz Not Active Active 1 1 

7 current and/or voltage signal too high 
 

5.33<>10 V 
 

4 Hz 1 Hz Not Active Active 
Run Autocal 

Review transform-
er specs 

 
Check connection 

4,5,or 6 

 
 

8 

- temperature too low or too high (heat seal band 
error),  

 
2.66 V 

On On Not Active Active 

Check connection 
4,5,or 6 

Check connection 
4,5,or 6 

- With temperature diagnosis activated, 
temperature too high or too low 

Section 5.4.1. Section 5.4.1. 

- With heating monitoring activated, 
Heat up timeout 

Section 5.4.2. Section 5.4.2. 

9 
data error, stored calibration values do not match 
active setting 

6.00<>10 V 4 Hz 4 Hz Not Active Active Run Autocal Run Autocal 
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5.4.5. Error Messages and Causes (continued) 
 

Calibration not possible because 
 

No. Error 

Actual value 
Output 
PINS 

x17(+) & x13(-) 

Alarm 
LED 
(red) 

Calibr. 
LED 

(blue) 

Alarm output  
Fault Area 

During initial 
start-up 

 
 

Fault Area 
With machine 

operating and no 
change of heat 

seal band 

After  
reset 

After 
start 

signal 

10 

 current signal Ir and voltage signal Ur are 
too low or too high 

 R20 cannot be determined 
 the phase shift 
 the P-factor cannot be determined 

8.00<>10 V 1 Hz 4 Hz Not Active Active 
 

7 & 8 
Check connection 

4,5,or 6 

11 - voltage signal Ur too low or too high or unstable 7.33<>10 V 1 Hz 1 Hz Not Active Active 7 
Check connection 

4,5,or 6 

12 - current signal Ir too low or too high or unstable 6.66<>10 V 1 Hz 1 Hz Not Active Active 
8 

Check CT turns 
Loose Contact 

4, 5, or 6 

 
13 

 
- the selected reference temperature is too 
  high 
 

8.66<>10 V 1 Hz 4 Hz Not Active Active 

Section 3.3.8. Section 3.3.8. 

 
- the temperature coefficient correction 
  range exceeded. 
 

Section 3.3.9. Section 3.3.9. 

 
- parameter error: continuity and dynamics 
  of the selected temperature coefficients in 
  relation to the temperature range. 
 

Check Controller Check Controller 
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5.4.6. Fault Area Diagram: 
 

 
 
Fault 
Area 

Reason Possible Causes 

   

 
 

1 
 

Current signal missing be-
tween Ur measurement con-
nection point and heat seal 
band. 

 Wire break (check crimp connectors), heat seal band break 
 Loose/defective contacting to heat seal band 

CT-50 current transformer 
signal missing  

 Ir measuring wire from current transformer to temperature 
controller is loose or not connected. 

2 Primary circuit disconnect  Wire break, triac in controller defective 
 Primary winding of isolation transformer disconnected 

Secondary circuit disconnect 
before Ur pickoff point 

 Wire break 
 Secondary winding of isolation transformer disconnected 

3 Ur signal missing  Ur measuring wire loose or disconnected 

4 Resistance shift, partial short-
circuit 

  Heat Seal band intermittently in contact with conductive 
parts (clamp, opposite heat sealing bar, etc.) 

5 Parallel circuit disconnect  Wire break, heat sealing band break 
 Loose or defective contacting to heat seal band 

6 Full short-circuit  Heat Seal band installed incorrectly, insulation at the ends 
of the heat sealing bar is missing or incorrectly installed 

 Heat seal band in full contact of conductive part(s) 

7 Ur signal incorrect  Ur signal outside tolerable range of 0.4…120 VAC  

8 Ir signal incorrect  Ir signal outside tolerable range of 20…500 A 

Turns thru CT-50 current 
transformer incorrect 

 Check number of turns (two or more turns required for cur-
rent signal less than 20 A) 

9 Internal controller fault  Hardware fault (replace controller) 
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6. Technical data 
 
6.1. Controller 
 
Mains voltages: Terminal L1 (1), L2/N (2), T2 (3) and T1 (4) 
Standard: 100 (-15 %) … 127 V (+10 %) / 200 (-15 %) … 240 V (+10 %) 
  (Voltage fluctuation: 85 … 140 VAC / 170 … 264 VAC) 
  with 120/240V mains voltage changeover ( 5.2.) 
 Allowable mains supply sys- - Three-phase four-wire system with earthed neutral 
 tems and mains voltage: (symmetrical TN and TT networks) 
   66/115 V    
   120/208 V 127/220 V   
   220/380 V 230/400 V 240/415 V  
  - Single-phase (split-phase) three-wire systems 
   100/200 V 110/220 V 115/230 V 120/240 V 
   220/440 V 240/480 V   

  
Remarks to voltage value above: 
- „Outer element–neutral element“/„Outer element–outer conductor“ 

Option: 380 (-15%) … 415 V (+10%) (Voltage fluctuation: 320 … 457 VAC) 
 Allowable mains supply sys- - Three-phase four-wire system with earthed neutral 
 tems and mains voltage: (symmetrical TN and TT networks) 
   220/380 V 230/400 V 240/415 V  

  
Remarks to voltage value above: 
- „Outer element–neutral element“/„Outer element–outer conductor“ 

Mains connection: Connection between outer and neutral element or between two outer elements, whereby the nominal 
voltage between outer element and earth must not exceed 300 V. 

Overvoltage category: III 
Mains frequency: 50 - 60 Hz (Frequency fluctuation: 45 … 65 Hz) 
Current consumption: Terminal L1 (1), L2/N (2), T2 (3) and T1 (4) 
 Nominal current: Imax= 5 A (Actuator Internal thyristors) 
Actuators:  
Internal thyristors: Actuator with antiparallel thyristors on an internal heat sink in the PIREG-C2 
 Continuous heating, maximum load current: Imax= 5 A - 100 % operation factor 

 
Impulse heating, maximum load current: Imax= 25 A - max. 20 % operation factor, resp. 

- max. 6 s on-time 
 Max. peak current (tpeak = 10ms): ITSM= 500 A 
 Leakage current in closed state: at 240 V: ID= 11 mA 
  at 415 V: ID= 13 mA 
 Power limit load, integral (t=10ms) I²t= 1250 A²s 
 Fusing: The fuse must suffice for the electrical current limits defined above. 
External solid-state relay: Solid-state relay, instantaneous switching 

 
Galvanic separation: The galvanic separation between the control (Terminal 19 and 20) and 

the load circuit (Mains) must be configured as double or reinforced
isolation, according to EN 61010 resp. UL 61010. 

 Characteristic values for the solid-state relay: 
 DC no-load voltage load of the PIREG-C2: VHiLo= 5 V 
 DC internal resistance of the PIREG-C2: Rvh= 18  
 Maximum supply output current: IHiLo= 30 mA 
 Maximum allowable switch-on delay: tein= 0.2 ms 
 Maximum allowable switch-off delay: tout= 0.25 ms 
 Connection of control circuit at PIREG-C2: Terminal 19 (+) / Terminal 20 (-) 
 Circuit: SELV or PELV circuit 
Power consumption: 3 W 
Overcurrent protection 
device 

Max. nominal current: Inommax= 10 A 
Fuse types: For a UL-compliant installation, UL 248 or UL 489 overcurrent protection 

devices should be used. 
  - Miniature circuit breakers acc. to EN 60898 (characteristics B, C, D, K or Z) 
  - Miniature circuit breakers acc. to UL489 (characteristics B, C, D, K or Z) 
  - Fuse gG according to IEC 60269 

  
- Fuse Class CC or Class J according to UL 248 
  (characteristics Fast-Acting or Time-Delay) 

Temperature coefficients:  
DIP switch 3 and 4: Temp. coefficient 1: Tc1= 7.46x10-4 1/K Tc2= 0 Tc3= 0  (Alloy L) 
 Temp. coefficient 2: Tc1= 10.8x10-4 1/K Tc2= 0 Tc3= 0 (Alloy A20) 
 Temp. coefficient 3: Tc1= 48.3x10-4 1/K Tc2= -6.12x10-6 1/K² Tc3= 2.80x10-9 1/K³ (NOREX) 
 Temp. coefficient 4: Tc1= 8.62x10-4 1/K Tc2= 0 Tc3= 0 (Alloy K) 
Interfaces: Temp. coefficient 1: Tc1= 7.46x10-4 1/K Tc2= 0 Tc3= 0  (Alloy L) 
 Temp. coefficient 2: Tc1= 10.8x10-4 1/K Tc2= 0 Tc3= 0 (Alloy A20) 
 Temp. coefficient 3: Tc1= 48.3x10-4 1/K Tc2= -6.12x10-6 1/K² Tc3= 2.80x10-9 1/K³ (NOREX) 
 Temp. coefficient 4: Tc1= 8, 62x10-4 1/K Tc2= 0 Tc3= 0 (Alloy K) 
 Temp. coefficient 5: Tc1= 12.65x10-4 1/K Tc2= 0 Tc3= -0,70 x10-9 1/K³ (Alloy A20C) 
 Temp. coefficient 6: Tc1= 12.55x10-4 1/K Tc2= 0 Tc3= 0 (Alloy A20D) 

 Temperature coefficient 
with EIPA TK command 

Tc1= +3.00… 
+99.99x10-4 1/K

Tc2= -99.99… 
+99.99x10-6 1/K²

Tc3= -99.99 
+99.99x10-9 1/K³

 

Temperature range:     
DIP switch 6 Temp. range 1: 0…300 °C Under temperature –10 °C Over temperature 360 °C 
 Temp. range 2: 0...500 °C Under temperature –10 °C Over temperature 600 °C 
Interfaces: Temp. range 1: 0...300 °C Under temperature –10 °C Over temperature 360 °C 
 Temp. range 2: 0...500 °C Under temperature –10 °C Over temperature 600 °C 

 
Temp. range with 
EIPA TB command 

0…nom 
nom= 100…500 °C 

Under temperature –10 °C Over temperature nom +20 % 

 
Time values (50Hz): Initialisation: After power on or reset signal: 500 ms 
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Power interruption: During an interruption to the line voltage, the PIREG-C2 switches to 

the error state or starts with a reset once the line voltage has been 
re-established. 

80 ms 

 Reset Stop heating 5...25 ms 
 Start (heating): Switch on delay: 7...27 ms 
   Switch off delay: 17...44 ms 
 Remanence setting: After power on, reset and calibration of EI core transformer: 80 ms 
   After power on, reset and calibration of toroidal core transformer: 300 ms 
  During sealing process with EI core transformers 40 ms 
  During sealing process with toroidal core transformers 80 ms 

  
During sealing process with toroidal core transformers with sealing 
pauses of longer than 10 minutes 

160 ms 

  Current conduction angle of EI core transformer: 3.1 ms 
  Current conduction angle of toroidal core transformer: 1.8 ms 
  Calibration start: Switch on delay: 7...27 ms 
  Calibration: Max. calibration time temperature comparison time= 15 s: 240 s 
  Max. calibration time temperature comparison time= 30 s: 315 s 
    Temperature comparison time 1 (DIP switch 5 =Off, or interfaces): 15 s 
   Temperature comparison time 2 (DIP switch 5 =Off, or interfaces): 30 s 

  
Heat-up ramp: The heating ramp is selected by DIP switches 1 and 2 or interfaces: without  

/2 /3 /5 s 
Control inputs: Start (6), calibr. start (5) and reset input (7) are floating 
 control voltage: Ucontr= 4…32 VDC (polarity independent) 
 Max. control voltage: Vcontr.max= ±40 V 
 Control current: Icontr.= 0.5…4.5 mA 
 Supply: SELV or PELV circuit 
Target value input: The input (16) is electrically isolated from the measurement side 
 Target value voltage: Vset value= 0...10 VDC, depending on the set temp. range, corresponds to: 
   0...300 °C 0...500 °C 0…nom 
 Max. control voltage: Vset value max= 11 V 
 Max. input current: Iinmax= 11 µA 
 Input resistance: Rin= 1 M 
 Supply: SELV or PELV circuit 
Voltage measuring input: Signal voltage (8/9): UR= 0.4...120 V 
 Max. signal voltage: URmax= 160 V 
 Max. input current: Iinmax= 1,5 mA 
 Input resistance: Range 1: Rin= 105 k at UR= 11...120 V* 
  Range 2: Rin= 13.1 k at UR= 1.4...11 V* 
  Range 3: Rin= 1.67 k at UR= 0.4...1.4 V* 
    *: e.g. for Alloy A20, temp. range 300°C 
 Measurement Category: CAT II 

 

Supply: Secondary circuit provides by the mains voltage (see above, Overvoltage 
category III). The sealing transformer must be configured according to 
EN 61558 (VDE 0570) resp. UL 5085 (isolating transformer with rein-
forced isolation) and UL 61010. 

Current measuring input: Signal current (10/11): IR= 20...500 mA VIR= 0.1...2.5 V 
 Max. signal current: IRmax= 1500 mA VIRmax= 5 V 
 Input resistance: Rin= 5  (load resistance) 
 Measurement Category: CAT II 
 Circuit: SELV or PELV circuit 
Uref output: The reference output (15) is electrically isolated from the measurement side and overload protected. 
 Reference voltage: Uref= 9.9…10.1 VDC 
 Max. output current: Irefmax= 20 mA 
 Internal resistance: Ri= 51.1  
 Circuit: SELV or PELV circuit 
Actual value output: The actual value output (17) is electr. isolated from the measurement side and overload protected. 
 Actual value voltage: Vactual value= 0...10 VDC, depending on the set temp. range, corresponds to: 
   0...300 °C 0...500 °C 0…nenn 
 Max. output voltage: Vactual .value max= 10.1 VDC 
 Max. output current: Iactual value= 5 mA 
 Internal resistance: Ri= 100  
 Circuit: SELV or PELV circuit 
Alarm output: Reed relay normally open contact (12/18), floating 
 Max. switching capacity (ohmic load): 10 W 
 Max. switching voltage: 60 VDC/ 30 VAC 
 Max. switching current: 0,5 ADC/ 0,35 AAC  
 Nominal load (ohmic load): 50 V / 100 mA 
 Lifetime: electrical 1x107 at nominal load 1x109 bei 5V mit 100mA 
 Supply: SELV or PELV circuit 
Ok output: Reed relay normally open contact (22/22), floating 
 Max. switching capacity (ohmic load): 10 W 
 Max. switching voltage: 60 VDC/ 30 VAC 
 Max. switching current: 0,5 ADC/ 0,35 AAC  
 Nominal load (ohmic load): 50 V / 100 mA 
 Lifetime: electrical 1x107 at nominal load 1x109 bei 5V mit 100mA 
 Supply: SELV or PELV circuit 
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Interfaces:  
RS232 interface: Format (factory setting): 9600 baud, 1 start bit, 8 data bits, 1 stop bit, no parity 
 Baud rates: 9600 bits/s 19200 bits/s 38400 bits/s 57600 bits/s 115200 bits/s 
 RxD input voltage: ±25 V RxD input resistance: 3…7 k 
 TxD output voltage: ±5 V with 3 k load TxD output resistance: 300  
 Supply: SELV or PELV circuit 
RS485 interface: Format (factory setting): 9600 baud, 1 start bit, 8 data bits, 1 stop bit, even parity 
 Baud rates: 9600 bits/s 19200 bits/s 38400 bits/s 57600 bits/s 115200 bits/s 
 R input voltage: ±14 V R input resistance: 24 k 
 T output voltage: 1.5…3 V at 54    
 Reference resistances: +R/+T signal (A): 5.6 k to +5 V  
  +R/+T signal (B): 5.6 k to GND  
  +R/+T signal (A) to -R/-T signal (B): 2.7 k 
 Supply: SELV or PELV circuit 
USB interface: Format: USB 1.1 and 2.0 Converter from USB to RS232 interface 
 RS232 format (fact. set.): 9600 baud, 1 start bit, 8 data bits, 1 stop bit, no parity 
 RS232 baud rates: 9600 bits/s 19200 bits/s 38400 bits/s 57600 bits/s 115200 bits/s 
 USB input voltage: -0,5…+3,63V     
 Supply: SELV or PELV circuit 
 Controller: FDTI chip FT230XS internet: http://www.ftdichip.com 
 Connection interface: Micro USB 2.0 type B 
EMV (CE): Interfer. immunity:IEC 61000-6-2. 

 
Interfer. emission:  IEC 61000-6-3 To comply with the limit value for interference emission, the PIREG-

C2 must not be operated without additional mains filtering. 
Connections: Plug-in screw terminals 
 Clamping range 0.2...2.5 mm² (AWG 24...12), tightening torque 0.5...0.6 Nm 
 Material: polyamide, not reinforced, flammability class UL94 V0 
Connecting cable: Rigid or Flexible Mains cable:  cross-section 0,82…2,5 mm² (AWG 18…12) 
  Control cable: cross-section 0,2…2,5 mm² (AWG 24…12) 
 Max. current consumption. 5 A: minimum temperature rating 70 °C 
 Max. impulse current 25 A: minimum temperature rating 105 °C 
Type: Encapsulated in isolating case 
Housing: Material: polycarbonate fibre-reinforced, PC-F, 

flammability class UL94 V0  (no fire protection housing) 
Protection class: Protection class II 
Pollution class: 2 
Protection type: IP20* (*: not part of the acceptance according to UL 61010) 
Mounting: fast mounting on 35-mm mounting rails, in accordance with EN 60715 (EN 50022) 
Dimensions (W x H x D): 75 x 102.5 x 105.5 mm 
Installation: Minimum distance to adjacent devices and cabling on all sides at least 20 mm 
Weight: 520 g 
Shock resistance: 10 g 
Altitude: max. 2000 m 
Humidity: Maximum relative humidity 80% at temperatures up to +31°C, decreasing linearly up to 50% relative 

humidity at +40°C. 
Operating temperature: Max. current consumption 5 A: 5…50 °C Max. impulse current 25 A: 5…40 °C 
Storage temperature: -10…70 °C 
UL file: E509199 
 
6.2. Current transformer 
 
Type: PIREG-CT-50 
Max. nom. input current: 500 A Through hole (Primary circuit) 

 
Supply: Secondary circuit provides by the mains voltage (see above, Overvoltage category III). 

The sealing transformer must be configured according to EN 61558 (VDE 0570) resp. 
UL 5085 (isolating transformer with reinforced isolation) and UL 61010. 

Measurement Category: CAT II 
Max. operation voltage: 160 V (Voltage between primary and secondary circuit at non isolated though hole element.) 
Mains frequency: 50 - 60 Hz 
Max. nom. output voltage: 2,5 V Terminal 1 and 2 (Secondary circuit) 
Max. nom. output current 500 mA 
Maximum load resistor: 5 Ω 
Transformation ratio: 1 : 1000 
Connections: Plug-in screw terminals 

 Clamping range 0.2...2.5 mm² (AWG 24...12), tightening torque 0.5...0.6 Nm 
Material: polyamide, not reinforced, flammability class UL94 V0 

Connecting cable: Rigid or Flexible cross-section 0,2…2,5 mm² (AWG 24…12) 
Type: Encapsulated in isolating case 
Housing: Material: polyamide fibre-reinforced, PA-F: sealing compound: polyurethane, flammability class UL94 V0 
Mounting plate: Material: polyamide, PA, flammability class UL94 V0 
Pollution class: 2 
Protection type: IP20* (*: not part of the acceptance according to UL 61010) 
Mounting: fast mounting on 35-mm mounting rails, in accordance with EN 60715 (EN 50022) 
Dimensions (W x H x D): 70 x 42,5 x 103,5 mm 
Weight: 180 g 
Shock resistance: 10 g 
Altitude: max. 2000 m 
Humidity: Maximum relative humidity 80% at temperatures up to +31°C, decreasing linearly up to 50% relative 

humidity at +40°C. 
Operating temperature: 0…50 °C 
Storage temperature: -10…70 °C 
UL file: E509199  
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6.3. Potentiometer 
 
Type: 0...300 °C 
Resistance: 5 k ±5 % Linearity: ±0.25 % Temperature coefficient: 50 ppm/°C 
Total load capacity: 1.0 W 
Turning angle: 1080 ° 
Connections: soldered fitting 
Type: open 
Housing: Glass-fibre reinforced plastic 
Mounting hole: 28.45…28.90 mm 
Pollution class: 2 
Protection type: IP00 
Dimensions (L x D): 57.4 x 32 mm 
Weight: 51 g 
Humidity: 95 %, no condensation 
Altitude: max. 2000 m 
Operating temperature: 0…50 °C 
Storage temperature: -10…70 °C 
 
6.4. Analogue display 
 
Type: Display 2060 0 - 300 °C 
Scale: 0...300 °C Accuracy: ±1.5 % Vertical nominal situation 
Input voltage: 0 - 10 VDC 
Input resistance: 10.3 k 
Connections: soldered fitting 
Type: open 
Housing: Glass-fibre reinforced plastic 
Section of front panel: 61.2 x 32.2 mm 
Pollution class: 2 
Protection type: IP00 
Dimensions (W x H x D): 63 x 50.6 x 51.7 mm 
Weight: 65 g 
Humidity: 95 %, no condensation 
Altitude: max. 2000 m 
Operating temperature: 0…50 °C 
Storage temperature: -10…70 °C 
 
6.5. Sealing transformer 

 
The sealing transformer must be configured according to EN 61558 (VDE 0570) resp. UL 5085
(isolating transformer with reinforced isolation). The sealing transformer must not be applied with 
reduced induction. 

 
6.6. External thermometer DTM3000 
 
Type: The DTM300 is a handy thermometer for thermocouple sensors. 
Sensor: Thermocouple type K (NiCr-Ni) 
Measuring range: -200 °C...+1370 °C 
Accuracy: ±0.1 % Full-Scale (only instrument) 
Resolution: 0.1 °C 
Display: 1-line LCD 
connection: Miniature flat plug 
RS232 interface: Format: 9600 baud, 1 start bit, 8 data bits, 1 stop bit, no parity 
 Connection: Binder series 719, 4 pole 
Supply voltage: Battery: 9V-Block, size 6F22 
 Lifetime: approx. 125 h 
Housing: Plastic (ABS) 
Dimensions (W x H x D): 60 x 120 x 26 mm 
Weight: 130 g 
Operating temperature: 0…60 °C 
Remark:   The thermometer TM6 is no longer available. 
 
6.7. Ordering codes 
 

 
  

PIREG-C2-

0= Standard version
(assigned by manufacturer)
Special version number

Bus system
0= without bus system

Line voltage
2= 100...127 V / 200...240 V

2= EtherNet/IP
1= ProfiNet

4= 380...415 V
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6.8. Potentiometer housing 
 

  
6.9. Analogue display housing 

  
6.10. Spare parts 
 
Terminal 1…4: Phoenix Contact  GMVSTBW 2,5 HV/ 4-ST-7,62BD1-4  1711127 
Terminal 5…11: Phoenix Contact  MVSTBR 2,5/ 7-ST BD:5-11   1881998 
Terminal 12…18: Phoenix Contact  MVSTBW 2,5/ 7-ST BD:18-12  1882036 
Terminal 19…22: Phoenix Contact  MVSTBW 2,5/ 4-ST BD:19-22  1752094 
Terminal 1…2: Phoenix Contact  MVSTBW 2,5/ 2-ST-5,08 BD:1-2  1722325 
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