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1 INTRODUCTION 

This technical note documents some of the most frequently asked questions 
regarding the TERPS series of pressure transducers. 

 
It is not a complete list, and is expected to be frequently updated with either more 
answers or more detail to existing answers. 

 
It is generally divided into electronics questions and operational questions. 
 
This is a technical note, information within this document is not written to be 
directly given to customers. 

 
 

2 OPERATIONAL QUESTIONS 

 
2.1 What is the nominal temperature dependency for the TERPS sensor? 

 
The un-corrected TERPS offset changes by nominally 100ppm/⁰C where full scale is 
the core full scale pressure. 

 
 
2.2 TERPS variants over pressure effects 

 
What happens to the output of TERPS or smart TERPS variants in over pressure 
conditions? 
 
TERPS Frequency output continues to increase in frequency. 
 
Smart variants continue to give pressure output values to at least 150% FS. 
 
On smart variants, an error flag indicates the sensor is in an over-pressure 
condition. 
 
All variants will be extrapolating the curve fit beyond measured values and 
therefore will not be within specification, with the units being significantly out of 
specification above 120% FS. 
 
Pressures in excess of the stated over-pressure may cause failure of the sensor or 
permanent change in characterization resulting in an error. Failure of the sensor will 
result in random or unstable frequency output not related to pressure. 

 
 
2.3 TERPS variants under pressure effects 

 
What happens to the output of TERPS or smart TERPS variants in under pressure 
conditions? 
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All variants are not calibrated below 35mBar abs, high pressure sensors (>70 bar) 
are not calibrated below 1 bar unless specified on customer E-Drawing product. 
Since the curve fit is extrapolating, the unit may be out of specification. 
 
 

2.4 Under temperature effects 
 
What happens to the sensor in under temperature conditions? 
 
Exposing the sensor to temperatures below the quoted minimum compensated 
temperature may cause calibration errors as the sensor is preconditioned over the 
compensated temperature range. 
 
Smart sensors error flag indicates when the sensor is below calibrated temperature 
range. 
 
Total failure of the sensor is not expected to occur above -55⁰C. 
 
 

2.5 Over temperature effects 
 
What happens to the sensor in over temperature conditions? 
 
Exposing the sensor to temperatures above quoted compensation temperature 
may cause calibration errors as the sensor is pre-conditioned over compensated 
temperature range. 
 
On the Rs-485 variant only, exposure above 105⁰C may cause loss of data from 
internal memory, which may result in calibration errors or software errors. 
 
Smart sensors error flag indicates when the sensor is above calibrated temperature 
range. 
 
Over temperature on isolated units above 125⁰C may also cause permanent 
damage due deformation of the isolation diaphragm or out gassing from isolating 
oil. 
 
 

2.6 Experiencing approx. 0.2 mbar offset error 
 

It is most likely that the offset is caused by the difference in the orientation of the 
unit between calibration and use, see G-sensitivity 

 
 

2.7 Will the mating connector be delivered foc (included in list price for bayonet 
connector)? 
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We could provide one with a sample unit FOC, but for additional orders, the mating 
connector will be an option that customer will have to buy.  We can give part 
number if they want to source elsewhere. 

 
 

2.8 Linearised frequency output 
 
The customer is interested in a frequency output. Is the frequency output already 
linearised in the sensor or will the customer get a formula (polynomial) with an 
awful lot of coefficients to calculate a linearised pressure (similar to RPT 200)?  
 
Not linearised, they will need to use a correction algorithm along with coefficient 
data that we provide with the sensor.   

 
 
2.9 What is sensor G-Sensitivity? 

 
Isolated TERPS & DPS types: <200 µbar/G 
 
Exposed TERPS & DPS types: <50 µbar/G 
 
 

2.10 Effect of condensing water on the sensing face  
 
If the sensor is exposed to condensing water on the sensing face what effect will 
this have on the operation/accuracy? 
 
On exposed types, condensed water may block the drilled glass (1.6mm diameter 
hole) and cause calibration errors. 
 
After drying the sensor should come back into specification unless a significant 
amount of debris blocks the hole or drying leaves a film of contamination. 
 
A 1µm film of contamination could cause an error. 
 
Isolated should not be effected unless significant contamination causes a change in 
the characteristic of the isolation diaphragm. 
 
For both types, a height of fluid on the sensing element will cause some offset error, 
for water this will equate to approximately 0.1 mbar / mm. 
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2.11 TERPS MTBF Figure 

 
The calculated MTBF figure for the CANbus DPS is: 
 
Database: MIL-HDBK-217F 
Environment: Ground Fixed 
Temperature: 25degC 
Result: 3.656 failures per million hours 
 
The calculated MTBF figure for the RPS is: 
 
Database: MIL-HDBK-217F 
Environment: Ground Fixed 
Temperature: 25degC 
Result: 2.327 failures per million hours 
 
All of the above calculations use parts count prediction. 
 
 
 

2.12 What is maximum cable length on RPS/DPS Variants? 
 
For 485, 232 and CANbus variants, the maximum cable length is defined in the 
various standards, and depends on the cable type and the data rate. 
 
Example cable length limitations: 
 

RS-485 
Data Rate Maximum cable length 

100K Baud 1200m 
500K Baud 240m 

1000K Baud 90m 

 
 

RS-232 
Data Rate Maximum cable length 

2400 Baud 60m 
9600 Baud 15m 
56K Baud 2.6m 

 
 

CANbus 
Data Rate Maximum cable length 

50K Baud 1000m 
250K Baud 250m 
500K Baud 100m 
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For RPS variants, the maximum cable length is 100m for all the datasheet cable 
types, however special care must be taken to measure the pressure & temperature 
signal. 
 
The 4 wire diode signal measuring method must be used and measures must be 
taken to reduce the noise on the signal. 
 
The frequency output waveform will be distorted by the capacitance in the cable, 
increasing apparent signal jitter, see typical waveform below: 
 

 
 
 
The two cursor lines, “a” and “b” show the position of the trailing signal edge. 
 
 

2.13 Is co-axial cable required for RPS8000 Sensors? 
 
No, co-axial cable is only required where the frequency is high (>MHz). 
 
Any of the cables on the general specification drawing E-A3-5157 are suitable, 
however see question above regarding cable length. 
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3 ELECTRONICS QUESTIONS 

 
3.1 Diode measurement load 

 
The temperature sensing diode is currently a discrete component forward biased 
with approximately 300µA, with the cathode connected to the negative supply. 
 
The diode temperature characteristic is approximately -2mV/⁰C. 
 
Assuming an effective output impedance of 25Ω, approx. and 100ppm/⁰C thermal 
error, the minimum impedance of the diode measurement system should be 75KΩ 
for approximately 10ppm error, and we suggest a load of greater than 750KΩ for 
no more than 1ppm error.  
 
 

3.2 Frequency measurement load 
 
The frequency output is TTL standard compliant. 
 
For best results the minimum load on the frequency output should be 100KΩ. 
Incorrect loading of the frequency output can lead to start-up issues. 
 
 

3.3 What is the switch on current characteristic or inrush current? 
 
The electronics has a number of capacitors which require charging, so the 
instantaneous in-rush current is only limited by the source impedance of the power 
supply. The minimum supply current required for the sensor to start is 
approximately 20mA. 
 
A graph of typical in-rush current characteristic for a low current TERPS core is 
shown below: 
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Notes: 
Trace 1 is input supply voltage. 
Trace 2 is input supply current, with supply wire wound 5 times round current probe. 
Trace 3 is output frequency signal. 
 
The current settles to approximately 3mA within 2ms of power on at 12V with a 10Ω 
source impedance. 
 
 

3.4 How to change from bus mode to ‘stand-alone mode’ 
 
If the sensor has been shipped in 'bus mode' not 'stand-alone mode' change the 
mode please address the sensor as the following: - 

 
=> 0:I 
Confirm response as 01:serial number 
 
If ok, 
 
=> 01:N,0 
Will respond with pressure reading every second. 
 
You should then be able to communicate with the sensor. 
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3.5 Different compensated temperature ranges 
 

Would it be possible to compensate this p-sensor in a temperature range between 
30 to +100°c, possibly also up to +125°C (as UNIK 5000-series?)  
 
On the Frequency output units, it will be possible to provide up to +125 C, but we 
have not yet fully qualified this temperature range.   

 
 
3.6 Will the temperature be detected by measuring the diode?  

 
Will the temperature be detected by measuring the voltage drop on a diode (similar 
to RPT 200) ? 

 
Yes and same characteristic of -2mV/° C 
 
The DPS8000 CANbus also has a compensated temperature output available in ⁰C 
or ⁰F. 

 
 

3.7 Are there any recommendations how to develop evaluation electronics?   
 

It should be relatively straightforward to do with the information we supply, we can 
talk with them on what they need to do, but not sure what recommendations we 
can or want to make. 

 
 
3.8 What is the difference between low power and low jitter variant? 

 
Both variants have the same output stage and frequency range. 
 
The low jitter variant uses higher current op-amps in the amplification stages which 
result in lower signal jitter. 
 
Low Power would be used where high sample rates are not required but low power 
consumption is required, like a remote weather station application, where they only 
need to take readings once a minute or less, or where a number of readings can be 
averaged.  
 
Low Jitter would be used where higher sampling rates are required and customer 
want to minimize effect is loss of resolution at the expense of supply current. 
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3.9 How soon after power on can TERPS be measured? 

 
TERPS:  
 
The frequency and diode output will switch on within 20ms of power on. 

 
DPS8000 - CANbus: 
 
The sensor will switch on and provide the first compensated pressure value within 
20ms of the power going on. With the default 5 tap FIR filter and 10ms pre-scalar, 
the filter will be fully populated within 60ms of turn-on. 
The warm up characteristic for the sensor is shown below: 
 

 
 

 
The output is within 200ppm as soon as the sensor is turned on, and is completely 
warmed up within 10 minutes of switch on. 

 
DPS8000 – RS485: 
 
The sensor will communicate an output within 20 seconds of power-on. 
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3.10 Power supply and ground issues with 485/232 variant 

 
Communication issues can arise if care is not taken regarding the power supply 
grounding. 
 
Spikes on the power supply ground can cause data errors at the receiver or 
frequency/diode glitches in the transducer. 
 
Avoid using switch mode power supplies without additional smoothing, and 
especially on long cable variants use a separate ground for communications from 
power supply ground. 
 
 
 

3.11 What is the difference between Modbus 485 and DUSTI 485/232 Output? 
 
Modbus is an international standard for communicating over RS-485 lines, 
developed for talking to PLC controllers back in 1970’s. 
 
Modbus standard only includes commands for reading and writing data, so 
functions such as changing pressure units are achieved by writing to specific 
memory locations in the sensor. 
 
The Modbus standard defines the packet of data used to communicate with each 
device. Only the master on the bus can initiate communication. 
 
DUSTI is a Druck only language for communicating over 485 or 232. 
 
DUSTI can support sensors in bus mode or stand-alone mode, values are set or 
requested by simple ASCII commands, and the sensor can be set to report the 
pressure at set intervals or on request. 
 
Only DUSTI is currently supported by the DPS8000 485 sensor. 
 
 

3.12 What is the resolution of the DPS8000 Sensor? 
 
The CANbus DPS8000 sensor output’s a standard floating point number, which has 
a precision of about 7 decimal digits, or 0.1ppm 
 
The 485 & 232 outputs the pressure as text with a fixed number of decimal places 
dependant on pressure range, equating to 5ppm resolution. 
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3.13 What is correct way to connect the diode on RPS? 

 
See below; 
 
 

 

 
 
Using a separate –ve temp wire avoids the error due to the ground current in the 
negative supply wire. 
 
 
 




