
DIGITEMP Universal Temperature Controller System
Operator Manual.

Models: TT-200TTC/P/SSR
               TT-200KTC/P/SSR
               TT-200RTD/P/SSR

(Models may vary from illustration)

Designed and manufactured by Testronics Pty. Ltd.
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1.0         INTRODUCTION.  

The Testronics DIGITEMP TT-200TTC/P/SSR, TT-200KTC/P/SSR and TT-200RTD/P/SSR
series temperature controllers are a "ready to go" instrument for use in controlling the temperature of 
many different applications when used with an appropriate heating element and sensing probe.

A standard temperature sensing probe and controlled load/heater output socket are supplied to 
ensure fast integration into the application/process at hand.

The instrument has a digital programmable PID function controller that is microprocessor based and 
maintains a high level of accuracy and control over the selected temperature range. It also has an 
auto tuning feature incorporated to make setup for the specific application easier.

The digital display easily distinguishes between the set temperature (denoted SV) and the current 
process temperature (denoted PV) by having each displayed simultaneously, one red (SV) and the 
other green (PV) respectively.

The output is controlled with a solid state relay circuit which provides reliable and reproducible 
operation over many millions of cycles, unlike their mechanical relay counterparts, saving down time 
and process losses.
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2.0         SPECIFICATIONS.  

2.1 Power:
240 VAC ±10% @50Hz
2400 Watts maximum Load Power
Load power illumination when active

2.2 Fuses:
M205 slow blow 240 VAC 10A

2.3 Temperature Probe:
TT-200KTC/P/SSR - K type thermocouple probe, 0 ~ 800°C temperature 
range
TT-200TTC/P/SSR - T type thermocouple probe, 0 ~ 350°C temperature 
range
TT-200RTD/P/SSR - RTD/Pt100 3 wire probe, 0 ~ 200°C temperature 
range

2.4 Load Output:
Solid State Relay output, 10 Amp @ 240 VAC maximum
Standard Australian 3 pin earthed 240 VAC 10 Amp output socket for 
mating with heating element connections

2.5 Controller Display Accuracy:
±(0.3% of display value + 1 digit)°C

2.6 Dimensions:
110 (W) x 160 (D) x 55 (H) mm with 2 meter standard IEC mains power 
lead

2.7 Weight:
1 kg total
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3.0         SYSTEM  OVERVIEW AND INDEX.  

3.1 Front panel:

(Models may vary from illustration)
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3.1 Rear Panel:

(Models may vary from illustration)
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4.0         SYSTEM  COMPONENT DETAL.  

4.1 Front panel components:

4.1.1 Digital PID temperature controller.
The digital PID temperature controller is responsible for sampling the 
temperature of the sensing element (temperature probe) and optimising the 
required power supplied to the connected load/heater to maintain better 
than ±0.5°C regulation.
The PV (process value) green display indicates the actual sensed 
temperature , the SV (set value) red display indicates the desired set 
temperature. Both displays are distinguished by their different size and 
color to aid quick recognition of the action of the controller and the 
process.
The operator interface consists of four (4) keys at the bottom.
When setting up for a desired set temperature, use is made of all four 
keys;
1. The "SET" key is momentarily depressed to access changes to the set 

value.
2. The "◄" key is depressed to select the appropriate digit.
3. The "▲" and/or "▼" keys are used to change the selected digits' value 

(up or down).
4. The "SET" key is again used to begin control at the newly entered set 

temperature.
For additional setup condition parameters and controller functions, please 
refer to the detailed controller configuration guide found in APPENDIX A.

4.1.2 Load/heater active indicator.
This indicator is provided to confirm controlled 240 VAC activity at the 
load/heater outlet socket. Being connected directly across the load, this 
indicator provides quick feedback visually of the controllers' actions to 
regulate the process

4.1.3 Controlled load/heater socket outlet.
This outlet provides controlled AC mains power to the load and/or heater 
device when connected to this socket. The temperature probe sensor is 
used to feedback information to the controller which in-turn determines how 
much power is passed through to the load/heater to meet or maintain the 
set temperature value.
A solid state relay device is employed between the controller and 
load/heater outlet, resulting in no mechanical components to wear or 
break.
The outlet is rated to switch a load/heater rated at a maximum of 2400 
Watts, the maximum allowable power of a standard 240 VAC mains outlet.
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4.2 Rear panel components:

4.2.1 IEC AC mains power socket.
This industry standard IEC AC mains inlet socket is used in conjunction 
with a standard AC mains power cord to power the controller and 
load/heater. The mains cord connects to a 240 VAC 10 Amp GPO mains 
outlet and then into the IEC mains inlet socket of the controller.

4.2.2 Fuse.
A fuse is provided as a safety measure such that in the unlikely event of 
load/heater failure, the unit is automatically disconnected from the AC 
mains power. The fuse can be replaced once the cause of failure  is 
determined.

4.2.3 AC Mains ON/OFF switch.
This When the AC mains power is connected, switching the ON/OFF switch 
to the ON position connects AC mains power to the digital PID temperature 
controller from which, following an initialization process, the controller 
begins the task of achieving and/or maintaining the set temperature.
This switch is also responsible for connecting/disconnecting the AC mains 
power to the solid state relay and connected load/heater.

4.2.4 Temperature sensor socket connector.
A suitable temperature probe/sensor is connected to this rear panel 
mounted socket and is used to feedback information to the controller 
regarding the process temperature. This socket is keyed and mates with 
the correct plug found at the end opposite to the temperature sensor in 
only one orientation.
Each digital PID temperature controller is matched internally to the type of 
sensor chosen at the time of order to ensure maximum control accuracy 
over the full operating range of the temperature sensor.
Should the temperature sensor short or become open circuit, the controller 
will detect this as an error condition and halt the process and any attempts 
to control the load/heater.
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5.0         INITIAL INSTALLATION.  

5.1 Situate the controller and enclosure in a suitable position near the process to be 
controlled. Ensure approximately 30 to 40mm clearance around the enclosure.

5.2 Connect/secure the temperature probe at or near the load/heater in a suitable location 
to provide a positive, quick and accurate response to the heating process.

5.3 Ensure the load/heater is well secured.

5.4 Connect the AC mains cable and plug into a 240 VAC 10 Amp GPO outlet, then switch 
ON using the AC mains switch at the GPO and the controller.

5.5 Adjust the "SV" display value to the desired value for the process (i.e would like to 
heat to 65°C , set SV value to read 65.0°C.)

• Refer to APPENDIX A for further details regarding additional setup parameters that are 
available to configure the control of your specific process and application.

• Refer to APPENDIX B for an overview of the PID control variables and their actions that are 
used to optimize the control of your specific process and application.
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APPENDIX A.
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APPENDIX B.

PROPORTIONAL & PID CONTROL ACTION OVERVIEW

Proportioning control continuously adjusts the output dependent on the relative positions of the 
process temperature and the setpoint. PID (Proportioning/Integral/Derivative) are control functions 
commonly used together in today's controls. These functions when used properly allow for the 
precise control of difficult processes. 

General:

1)   Allows for the output to be a value other than 100% or 0%.

2)  Temperature can be controlled without oscillations around the setpoint.

Definitions:

Proportioning Band: is the area around the setpoint where the controller is actually controlling 
the process; The output is at some level other than 100% or 0%. The band is generally centered 
around the setpoint (on single output controls) causing the output to be at 50% when the setpoint 
and the temperature are equal.

On (2) two output controls (i.e.: heat/cool) there are two proportioning bands. One is for heating 
and one is for cooling. In this case the bands generally end at the setpoint as shown below.

Proportioning bands are normally expressed in one of three ways:

• As a percentage of full scale 

• As a number of degrees (or other process variable units) 

• Gain which equals 100%/proportioning band% (example PB% = 5; Gain = 20) 

If the proportioning band is to narrow an oscillation around the setpoint will result. If the 
proportioning band is to wide the control will respond in a sluggish manner, could take a long time 
to settle out at set point and may not respond adequately to upsets.
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Integral (Automatic Reset): Corrects for any offset (between setpoint and process variable) 
automatically over time by shifting the proportioning band. Reset redefines the output requirements 
at the setpoint until the process variable (temperature) and the setpoint are equal. Most current 
controls allow the user to adjust how fast reset attempts to correct for the temperature offset. 
Control manufacturers display the reset value as minutes, minutes/repeat (m/r) or repeats per 
minute (r/m). This difference is extremely important to note for repeats/ minute is the inverse of 
minutes or minutes/ repeat). The reset time constant must be greater (slower larger number m/r 
smaller number r/m) than the process responds. If the reset value (in minutes/repeat) is to small a 
continuous oscillation will result (reset will over respond to any offset causing this oscillation). If the 
reset value is too long (in minutes/ repeat) the process will take to long to settle out at setpoint. 
Automatic reset is disabled any time the temperature is outside the proportioning band to prevent 
problems during startup.

Below is an example of a single output (heat only temperature control) with a 10% proportioning 
band and a setpoint of 400. Note how reset shifts the proportioning band when the temperature 
(PV) enters the proportioning band.
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Reset stops moving the proportioning band as soon as the setpoint and PV are equal. In the above 
example reset determined approximately 38% output is required to maintain setpoint. Stable 
control is achieved and the temperature matches the setpoint of 400.

Derivative (Rate): Shifts the proportioning band on a slope change of the process variable. Rate 
in effect applies the "brakes" in an attempt to prevent overshoot (or undershoot) on process upsets 
or startup. Unlike reset rate operates anywhere within the range of the instrument. Rate usually 
has an adjustable time constant and should be set much shorter than reset. The larger the time 
constant the more effect rate will have. Too large of a rate time constant will cause the process to 
heat too slowly. Too short and the control will be slow to respond to upsets. The time constant is 
the amount of time any effects caused by rate will be in effect when rate is activated due to a slope 
change.

Self Tuning /Adaptive Tuning / Pre-Tuning

Many control manufactures provide various facilities in their controls that allow the user to more 
easily tune (adjust) the PID parameters to their process. Below is a description of same.

Tuning On Demand with Upset: This facility typically determines the PID parameters by inducing 
an upset in the process. The controls proportioning is shut off (on-off mode) and the control is 
allowed to oscillate around a setpoint. This allows the control to measure the response of the 
process when heat is applied and removed (or cooling is applied). From this data the control can 
calculate and load appropriate PID parameters. Some manufactures perform this procedure at 
setpoint while others perform it at other values. Caution must be excersized for substantial swings 
in the process variable values will likely occur while the control is in this mode. 

Adaptive Tuning: This mode tunes the PID parameters without introducing any upsets. When a 
control is utilizing this function it is constantly monitoring the process variable for any oscillation 
around the setpoint. If there is an oscillation the control adjusts the PID parameters in an attempt to 
eliminate them. This type of tuning is ideal for processes where load characteristics change 
drastically while the process is running. It cannot be used effectively if the process has externally 
induced upsets for which the control could not possibly tune out. For example: A press where a 
cold mold is inserted at some cyclic rate could cause the PID parameters to be adjusted to the 
point where control would be totally unacceptable. 

Some manufactures call Tuning on demand Self Tune, Auto Tune or Pre-Tune. Adaptive tuning is 
sometimes called Self Tune, Auto Tune or Adaptive Tune. Since there is no standardization in the 
naming of these features questions must be asked to determine how they operate.
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