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Project:	21% O2 measurement (alarm unit):
· O2 cell in combination with electronics board (including interface) as an OEM product
· Dallas chip to limit the sensor life time; Dallas chip on a separate board attached to the sensor
· Sensor: 50-60 €, 30-40 € for the board
· Oxygen leak alarm system; alarm above 21% O2
· Interface type: RS232, analog as an option
· 5 pins from the Dallas chip board to the main PCB
	Specifications
	Remarks

	Galvanic Solid State Sensor
	

	Part number
	  01-ES1-O2-25-01 (EC Sense)
	Will be defined later by Sensatronic

	Model number
	 
	Will be defined later by Sensatronic
Working title: <polymer micro oxygen sensor>

	Output in ambient air
	20 µA/ 21% O2
	40-60µA @ 21 Vol.-% O2

	Power requirement
	 
	

	Output connector
	Existing sensor PCB, with 3 pin connection.
	

	Gas Inlet
	Open input, to ambient air/test gas
	

	Operating range
	Operation: 10 – 30% oxygen
Calibration: 0 – 30% oxygen
	0 Vol-% O2 are for calibration are ok. Please consider the specs for the suitable humidity range. We expect no issues for prolonged exposure to 0 Vol.-% O2 if humidity is within specs.

	Resolution
	 < 1% O2
	

	Pressure range
	Ambient pressure (600 to 1200 hPa)
	Ambient pressure effect is lower than with galvanic cells, but can be compensated by barometric pressure sensor

	Repeatability
	In the range of the resolution or less
	Does this depend upon constant temperature and pressure? In general, yes!

	Linearity error
	< 2% of full scale
	Response is linear, Error is currently missing in the datasheet.

	Accuracy at constant temperature, pressure and humidity
	Accuracy – Within  + / -  ?% of reading  
	Hysteresis accuracy?

	Calibration interval
	3 months?
	Ambient air calibration, triggered by vent with sending a status bit (real time clock needed?)

	Warm up time
	< 1 minutes after sensor installed 
	Calculate the size of super cap to keep the cell supplied when mains is disconnected

	Zero offset voltage
	<0.3 µA @ 0% oxygen
	

	Cross interference
	?
	Anesthetic gases?

	Response time
	< 2 s for 90% of final value
	Should be comparable to galvanic cells

	Operating humidity
	5 – 95% R.H.
	Condensation on the glass capillary must be prevented, For long term exposure the limits must be change at least to 10 – 95% rH. Short term exposure ( e.g. <1h) is typically no problem. If there are applications which touch this operating conditions, we should discuss that cases.

	Influence of humidity
	? % relative per % R.H. at 25 ºC
	

	Influence of mechanical shock
	< ? % after fall from 1m
	

	Operating temperature range
	e.g. 0 – 50 ºC
	

	Storage temperature
	e.g. -20 to +50 ºC
	60°C possible? Need to be checked if critical. Presumably possible in a sealed package for limited time (“Trunk test”)

	Recommended storage temperature
	e.g. +5 to +25 ºC
	We store the sensors at room temperature. But it won’t hurt them if stored under these conditions if customers are used to.

	Temperature compensation
	Is this required?
	Temperature compensation on the PCB possible/needed? Temperature of the cell is the critical point.

	Temperature compensation error (steady state)
	0 °C to 50 °C ? % relative error
	Need to be determined in the device.

	Nominal sensor life
	12 months
	

	Typical sensor life
	12 - 24 months from date of invoice (including shelf life).
Limited to 24 months by on-board integrated circuit. Ensures optimal linearity performance and integrity of the capillaries. 
	EC-Sense: 24 Month warranty, storage life 6 month

	Long term output drift
	< 1 % of reading per month, typically <  ? % over sensor lifetime.
	Specs: <1% Signal / month ~ 0.2 Vol.-% / month at 21 %Vol. In practice lower values have been observed.

	Load required
	no
	Direct load to cell not required, part of driving circuit

	Applied standards
	None
	Alarm will be triggered by the host system





Project:	100% O2 measurement (medical unit):
· Replacement for existing galvanic cells
· Analog output in the range of 9-13 mV @ ambient air
· Dallas chip to limit the sensor life time; Dallas chip on a separate board attached to the sensor
· OEM specific protection code possible
· 5 V supply voltage for the board
	Specifications
	Remarks

	Galvanic Solid State Sensor
	

	Part number
	 
	

	Model number
	 
	

	Output in ambient air
	3-5 µA @ 21% O2
	

	Power requirement
	 
	

	Output connector
	Existing sensor PCB, with 3 pin connection.
	

	Input
	Open input 
	

	Operating range
	10 – 100% oxygen (lower limit?)
	

	Resolution
	 < 1% O2
	

	Pressure range
	e.g. 600 to 2500 mbar
	Specs 800-1200hPa, 600hPa-1100hPa should be fine. Pressure compensation may be necessary.

	Repeatability
	<? % volume oxygen. 
	Does this depend upon constant temperature and pressure?

	Linearity error
	? e.g. 0.1 to 1.0 bar < ?% relative
	Response is linear, Error is currently missing in the datasheet.
To clarify: What does this mean? 0.1 = 10% of the current oxygen concentration? One needs to distinguish two fundamental different use cases: 1) Work at “constant” absolute pressure and 2) Work with different absolute pressure. Even if the partial pressure is the same, the result may be different. That is what we like to test with the pressure chamber.

	Accuracy at constant temperature, pressure and humidity
	± (volume of 2.5% O2 + 2.5% of gas concentration) (required by ISO 80601-2-55
Accuracy – Within  + / -  ?% of reading  
	Hysteresis accuracy? See standard.

	Calibration interval
	3 months?
	Ambient air calibration

	Warm up time
	< 1 minutes after sensor installed 
	Calculate the size of super cap to keep the cell supplied when mains is disconnected

	Zero offset voltage
	< ?% oxygen reading in 100% nitrogen @ 25ºC after 36 seconds
	

	Cross interference
	< ?% volume oxygen response to 5% CO2 balance N2
	Anesthetic gases? See standard.

	Response time
	< 2 s for 90% of final value.
	

	Operating humidity
	5 – 99% R.H.
	Condensation on the glass capillary must be prevented, For long term exposure the limits must be change at least to 10 – 95% rH. Short term exposure ( e.g. <1h) is typically no problem. If there are applications which touch this operating conditions, we should discuss that cases.

	Influence of humidity
	? % relative per % R.H. at 25 ºC.
	

	Influence of mechanical shock
	< ? % after fall from 1m
	

	Operating temperature range
	e.g. 0 – 50 ºC
	

	Storage temperature
	e.g. -20 to +50 ºC
	60°C possible? Need to be checked if critical. Presumably possible in a sealed package for limited time (“Trunk test”)

	Recommended storage temperature
	e.g. +5 to +15 ºC
	We store the sensors at room temperature. But it won’t hurt them if stored under these conditions if customers are used to.

	Temperature compensation
	Is this required?
	Temperature compensation on the PCB possible/needed? Depending on the accuracy requirements and environment

	Temperature compensation error (steady state)
	0 °C to 50 °C, ? % relative error
	Need to be determined in the device.

	Nominal sensor life
	24 months
	

	Typical sensor life
	24-36 months from date of invoice (including shelf life).
Limited to 24 months by on-board integrated circuit. Ensures optimal linearity performance and integrity of the capillaries. 
	Shelf life needs to be discussed regarding Dallas chip (O2 operating hours?)
EC-Sense: 24 Month warranty, storage life 6 month

	Long term output drift
	< 1 % volume oxygen per month, typically <  ? % over sensor lifetime.
ISO 80601-2-55: stable based on accuracy requirements within 6 h of operation
	Specs: <1% Signal / month ~ 0.2 Vol.-% / month at 21 %Vol. In practice lower values have been observed.

	Load required
	no
	Direct load to cell not required, part of driving circuit

	Applied standards
	ISO 80601-2-55
	





