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Caution  

 This controller is intended to control equipment under normal operating 
conditions. Failure or malfunction of the controller may lead to abnormal 
operating conditions, which result in personal injury or damage to the 
equipment or other property. Devices (limit or safety controls) or systems 
(alarm or supervisory) intended to warn of or protect against failure or 
malfunction of the controller must be incorporated into and maintained as part 
of the control system. 

 Installing the rubber gasket supplied will protect the controller front panel from 
dust and water splash (IP54 rating). Additional protection is needed  for higher 
IP rating. 

 This controller carries a 90-day warranty. This warranty is limited to the 
controller only. 

 

1. Front Panel 
 

 
Figure 1. The front panel of a Digital SSR Power Regulator (DSPR1). 

 
 
1). Power standby indicator. This red LED indicator lit up when the DSPR1 is 
connected to AC power but has not been turned on yet.  
2). Output indicator. It is synchronized with control signal (terminal 6 and 7). 
When it is lit, the DSPR1 sends control signal through terminal 6 and 7 to an 
external.  
3). Rotary switch. Push it to turn the regulator on or off. Turn it clockwise to 
increase the output power; turn it counter-clockwise to reduce the output power. 
This switch is also used to set the control mode. Please see section 5 for details. 
4). Display window. During the normal operation, the number represent the 
percentage of power been sent to the external SSR. 
 
 

2. Wiring Terminals 
The pin assignment of the back terminals of DSPR1 is shown in Figure 2. 
Connect terminal 9 and 10 to the AC power. Connect terminal 6 to the positive 
pole of the SSR (terminal 3 for Auber’s SSR). Connect terminal 7 to the negative 
pole of the SSR (terminal 4 for the Auber SSR). The output of the SSR should 
be connected as Figure 3. Please make sure the SSR is installed on the heat 
sink with proper current rating. 
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Figure 2. Terminals assignment of DSPR1.  
 
 

3. Operation 
The standby LED indicator will lit once this regulator is connect to the AC power. 
Push the rotary switch once to turn on the unit. A number will be shown in the 
window, which indicates the percentage of power you want the regulator to 
output. This number is the same as the percentage at which the regulator is 
being turned off last time. Turn the knob to adjust the power percentage. Each 
click of the knob will increase or reduce the value by 1%. If you want to quickly 
adjust the power, continuously rotate the knob can accelerate the increment of 
the percentage value. When you want to stop sending the power, push down the 
knob once to turn off the unit.  
 

4. Selecting Power Regulating Mode 
This regulator offers two power regulating modes: Burst Firing Mode (“E” mode) 
and Time Proportional Mode (“P” mode). (Please see the appendix for the 
difference between this two modes). The unit is shipped with Burst Firing Mode 
as the default mode. This mode will give user the best result for wort boiling 
application. But if this regulator is used to control a device that does not like the 
high firing frequency, the Time Proportional Mode should be selected.  
 
To change the power regulating mode (please also refer to Figure 3): 
Turn on the regulator, adjust the output percentage to "0". Press and hold the 
nub for 5 seconds until the LED display shows letter "M" on the left and letter “E” 
on the right. Release the nub. Now, if you turn the nub clockwise, “E” will change 
to “P”; if you turn the nub counterclockwise, the “P” will change to “E”. Here “E” 
represents the burst firing mode, “P” is the Time Proportional mode. So, turn the 
nub clockwise so that “P” is displayed. Then push the nub again, the controller 
is prompted to another display mode, with letter “T” on the left and a number on 
the right. The number is the cycle time in seconds. You can select the number 
by rotating the nub. When a proper cycle time is selected, push the nub again to 
confirm and exit. Now the regulator is set to the time proportional mode. 
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Figure 3. Adjusting power output and settings on DSPR1.  
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5. Wiring Examples 
Example 1. Here are two wiring diagrams of how to connect a DC triggered AC 
SSR with this power regulator.  
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Figure 4. Wiring examples of controlling a heater with SSR and DSPR1 in a 
120VAC system (upper) and in a 240VAC system (lower).  
 
Example 2. A DSPR1 and a PID controller such as SYL-2352 can be used 
together to control the same load (120V heater) through a solid state relay. A 
double pole double throw switch is needed to select which controller/unit will 
supply the control signal to the SSR.   
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Figure 5. Wiring diagram for switching the control signal between a PID controller 
and a DSPR1 unit to control the SSR. 120V heater is used in this example. 
 
Example 3. A DSPR1 and a PID controller such as SYL-2352 can be used 
together to control the same load (240V heater) through a solid state relay. A 
double pole double throw switch is needed to select which controller/unit will 
supply the control signal to the SSR.   
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Figure 6. Wiring diagram for switching the control signal between a PID controller 
and a DSPR1 unit to control the SSR. 240V heater is used in this example. 
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Appendix 
 

Technical Talk -- How does it Work? v1.1 
 
There are three commonly used methods for AC power control.  
 
1) Phase angle firing. In this method, the AC power control is achieved by firing the SCR at different phase angle. This is how our SSVR works. This method offer the 
most uniform power output. But the output is very difficult to be adjusted linearly due to the shape of the sine wave. Because of the sharp cut off, there is a potential 
electromagnetic interference (EMI or RFI) if there are inductive devices on the power line. Some of the inductive devices cannot be controlled by this method. 
 

 
Figure A-1. SSVR and TRIAC use phase-angle firing to regulate the power. 

 
 

 
Figure A-2. Original AC sine wave is overlaid with SSVR output wave form. The blue colored area shows the power output that has been blocked. 

 
 
2) Time proportional firing. A fixed cycle time needs to be defined in this method. Then, the controller or regulator adjusts the on time during each cycle to achieve 
the power control. For example, if the cycle time is 1 second, turn on the power for 0.25 second for every 1 second means a 25% power output. Most of PID controllers 
use this method to control SSRs. This is also how the manual mode of Auber's PID controller works, except the cycle time has to be 2 second or longer. 
Using this method, the user can linearly adjust output. But the power output is pulsed at each cycle. The shortest cycle time for most PID is either 1 or 2 second. 
Therefore, power is pulsed at 1 or 2 seconds. When heating a liquid, heat is not transferred as smooth as the phase-angle fire method. 
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Figure A-3. A 25% output control signal from a PID controller in the time proportional firing mode. Cycle time is 1 second. The output signal is 250 millisecond (ms) 

on, and 750 ms off during each cycle period. 
 

 
Figure A-4. The control signal and SSR output waveform overlaid. When the DC signal (Channel 2, square wave) is on, the AC power can go through (Channel 1). 

When the DC signal drop to zero, the AC power is blocked. 
 
 
3) Burst firing. This method is similar to time proportional firing (section 2). But in contrast to the time proportional mode, where the SSR is fired once for each fixed 
cycle period (which are usually 2 seconds or longer), the regulator will find the minimum cycle time to achieve the desired output percentage. The on pulse can be as 
short as one AC cycle. So power is distributed more evenly over cycle time. This leads to of a more uniform power output. Several PID controllers on the market use 
this mode. Our DSPR also uses this approach as the default mode to regulate power.  
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Figure A-5. A 50% output control signal from DSPR when it is operating in the bust firing mode. Each pulse is 16.67 ms long, which is the same as a 60 Hz AC cycle.  

So one pulse on and one pulse cycle off is equal to 50% output. 
 

 
Figure A-6. The DSPR control signal and SSR output waveform overlaid. The DSPR detects the frequency and phase of the AC power line, so that the pulse width 
and firing time is synchronized with AC cycle. 
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