Temperature compensation in Oxygen sensors


History.

There have been anomalies with AP sensors. ( also visible on AI sensors)

The sensor output seems to vary outside the expected.

This is due to too reasons.

The original specification ODF the sensor and the temperature compensation is 0o C – 4Oo C

The temperature of the sensors in the re-breather can reach 5Oo C  especially if the sea water is  3Oo

This can happen in the tropics 

From 1995 sensors have been sold with the specification of 0o C – 4Oo C without problem. However recently several sensors have been sent back to TAI with suspect temperature problems. This coincides with divers diving deeper.

The Temperature compensation

The output of the sensor varies by approx 2.5% per   0o C

The objective of the temperature compensation circuits to match this with a NTC thermistor to give a linear output
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Increase in output current with temperature.
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Sensor impedance (ohms)

Decrease in output impedance with temperature.


Components measured in-circuit  R22

	Component
	Normal 
	SMT

	R1
	15.3
	20.7

	R2
	71.1
	83

	R3
	82.3
	103.2

	NTC @ 200C
	66.7 ohms
	81.5
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After discussion with AP it is apparent that the original specification was incorrect.

If possible it should be extended to 0o C – 5Oo C.

There is a difference in the effect on divers. Which way the curve goes outside of linearity

Negative moving curves fail safe by delivering more oxygen (The re-breather sees a lower PO2 so compensates) Positive reduces the amount of oxygen. In the worst case scenario this could leads to the “bends” 

If the range cannot be extended a compromise is to move it to   10o C – 5Oo C and to try and ensure the curve goes negative outside the range.
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