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RECEIVING & STORAGE
Carefully inspect the Oxygen Sensor and any special accessories included with it immediately on arrival by
removing them from the packing and checking for missing articles against the packing list!
Check the items for any damage in transit and, if required, inform the shipping insurance company
immediately of any damage found!
.
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OXYGEN SENSOR:
DATA SHEET:
Oxygen Sensor
FEATURES
• Oxygen pressure range 2 mbar - 3bar
• Zirconium dioxide (ZrO2) sensing elements
• Non-consumption technology

P/N 1160-1005

• Integral heating element
• No need for temperature stabilization
• No reference gas required
• High accuracy
• Linear output signal

3 PIN MOLEX

SPECIFICATIONS:
Heater Supply*
Porous Lid Cap
Stand by
Full Porous Cap
Stand by
Pump resistance @ 700°C**
Permissible gas temperature

Gas flow rate

4VDC ± 0.1VDC (1.7A)
1.65VDC (0.7A)
4.35VDC ± 0.1VDC (1.85A)
2VDC (0.85A)
< 6kΩ
-100°C to 400°C
(-148°F to 842°F)

(1)

(2)

(3)

(4) (5)

0 to10 m/s
2 PIN MOLEX
1: Pump (Red)
2: Common (Black)
3: Sense (Blue)
4: Heater (Yellow)
5: Heater (Yellow)

Repetitive permissible acceleration 5 g
Incidental permissible acceleration 30 g
* It is important to measure the heater voltage as close to the sensor as possible due to voltage drops in the supply cable.
Heater can also be operated with an equivalent a.c. or PWM signals.
** The constant current source used in the pump circuit should be designed to drive a load of up to 6k.
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.473"
3.268"

Porous Lid Cap
Mass: 105g
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PERFORMANCE CHARACTERISTICS:

Characteristics
Oxygen pressure range
Accuracy
Internal operation temperature (full porous cap)
Response time (10-90% step, Full porous cap)
Warm up time (Prior to sensor operation)
Warm up time (From stand by)
Output stabilization time

WARNING:
Personal Injury
DO NOT USE these products as safety or
Emergency Stop devices or in any other application
Where failure of the product could result in
Personal injury.

Failure to comply with these instructions
Could result in death or serious injury.

Min.

Typ.

2

Max.
3000

Unit
mbar

5
(4.35V DC )

700° / 1292°C
4
100
20

S

~180

CAUTION:
Do not exceed maximum ratings.
Failure to comply with these instructions may
Result in product damage
It is the customers responsibility to ensure that
this product is suitable for use in their application.
For technical assistance or advice, please e-mail
us: sales@universalanalyzers.com
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Oxygen Signal Conditioner


Provides the electronics necessary to power
and control dynamic oxygen sensor



High accuracy linear output



Selectable output measurement ranges:
Standard ranges of 0-25% O2 and
0-100% O2 or fully adjustable via RS232
when configured in 0-100% O2 mode



Multiple outputs:
4-20mA, 0-10VDC and RS232 comms
interface.



Externally triggered automatic or manual
calibration. Calibration can also be initiated
via an on-board push button switch.



Can be calibrated in normal air (20.7% O2)
or in any other known O2 concentration



Cycling 3.3VDC logic output allows direct
monitoring of the O2 sensor pump cycle
for diagnostic purposes



Selectable output filtering allows adaptive,
fast and dynamic or slow and stable
output response.





Power and Sensor Operating LEDs





Removable polarized screw terminals
for easy wiring.

P/N 3600‐1004

Applications:





SPECIFICATIONS
Maximum ratings
Supply voltage




24VDC ± 10%

Current consumption 600mA max




@ 24VDC
4-20mA Load

100-600Ω

Temperature limits
Storage
Operating

14°F to 158°F
14°F to 158°F




Combustion control including oil, gas
and biomass boiler applications.
Composting
Laboratory & building air quality
monitoring including confined space
personnel safety
Industrial process control i.e. gas mixing
for welding and steel making.
Oxygen generation systems
Medical
Scientific including respiratory studies of
a community or an organism, plants and
animals
Food and beverage packaging
Applications where low oxygen is key
including fermentation, rust and corrosion
prevention, inerting and purging.

Page 6 of 32

Oxygen Signal Conditioner (OSC)
DESCRIPTION
The Oxygen Signal Conditioner (OSC) provides all necessary electronics to power and control range of dynamic
Oxygen Sensor.
The Oxygen Signal Conditioner can be user configured to output measuring ranges of 0-25% O2 and 0-100% O2 . The
entire measurement range is linear in both cases. Factory default is 0-25% O2. When configured for 0-100% O2 the user
can also customize the analogue output ranges to suit their application.
The interface outputs the measured values simultaneously via 4 output channels, 4-20mA, 0-10VDC and RS232 (Rx and
Tx), all outputs are referenced to the system GND.
A digital 3.3VDC logic output cycles at the same frequency as the electrochemical pumping action of the oxygen sensing
cell during normal operation, thus providing a real time sensor health check, if the output ceases to cycle the sensor has
entered a start-up or error state. This provides fault proof operation. The digital output is also used during the calibration
process to indicate the interface status.
A green on-board LED mirrors the CYCLE output and can be used to visually determine the sensor status or during the
calibration process. A red LED indicates the unit has power applied.
The oxygen sensors do not directly measure the oxygen concentration but instead measure the partial pressure of
oxygen within the measurement gas. In order to output an oxygen concentration (%) the OSC must be calibrated, or more
specifically, re-referenced in a known gas concentration, typically normal air.
Calibration, or re-referencing, is achieved by connecting the calibration input to GND or by pressing the on-board
calibration switch and monitoring the status of the digital cycle output or by visually monitoring the on-board green LED.
During the calibration process the output will either automatically calibrate to a fixed reference or can be manually
calibrated to any output by way of a PCB mounted potentiometer. The fixed reference is factory set to 20.7% O2 for
calibration in normal air though this value may be altered via the RS232 interface for calibration
with a reference gas of any known oxygen concentration. Calibration is stored on power loss.
The auto or manual calibrate function is user configurable. Regular calibration removes the effects of application and
atmospheric pressure changes and also eliminates any sensor drift that may occur during the first few hundred hours of
operation.
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Oxygen Signal Conditioner (OSC)
PERFORMANCE CHARACTERISTICS
Characteristics

Min.

Output inactive start up delay (heater warm up)
Initial warm up time (till stable output)
Measuring ranges
25% Configuration
100% Configuration

5

Typ.

Max.

Unit

60

s

10

min

0.1 (1)
0.1 (1)

25
100

% O2

1

% O2

0.5

% O2

0-10 VDC Output Resolution

0.01

V

4-20mA Output Resolution

0.01

mA

RS232 Output Resolution

0.01

% O2

Accuracy After Calibration (2) (3)
Repeatability After Calibration

(2)

Reaction time (adaptive output filtering in normal air)

1

s

Notes:
(1)
Prolonged operation below 0.1% O2 can damage the sensing
element. (2) Assuming barometric pressure remains constant.
(3)
As the O2 sensor measures the partial pressure of oxygen (PPO 2) within the measurement gas deviations in
the Barometric Pressure (BP) from that present during calibration will cause readout errors proportional to the
change. For example if the sensor was reading 21% O 2 at 1013.25mbar and the BP increased by 1% the
sensor readout would also increase by 1% to 21.21% O 2.

OXYGEN SENSOR HEATER ADJUSTMENT
The Oxygen Sensor heater must be adjusted to the correct heater voltage depending on the variant of sensor.
The heater voltage should be adjusted to 4.35V DC measured as close as possible to the sensor heater connections.
The heater voltage is set by adjusting the HEATER VOLTAGE ADJUST pot, highlighted below.
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Oxygen Signal Conditioner (OSC)
OUTLINE DRAWING AND MOUNTING INFORMATION
60mm

60mm

67mm

67mm
4 X M4 Mounting holes on industry standard 60 X 60mm pitch
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Oxygen Signal Conditioner (OSC)
ELECTRICAL CONNECTIONS

1

6

7

2

8

3

9

4

10

5

11

12

13

PIN

Description

1

Sensor Heater GND (Yellow, H)

2

Sensor Heater + (Yellow, H)

3

Sensor Sense (Blue, S)

4

Sensor Common (Black, C)

5

Sensor Pump (Red, P)

6

24VDC ± 10%

7

GND

8

4-20mA Output

9

0-10VDC Output

10

Calibrate

11

Cycle

12

RS232 Tx

13

RS232 Rx

Output pins 8, 9, 12 & 13 are all referenced to the supply GND (pin 7). Due to high current flow in the supply GND,
when monitoring the 0-10VDC output (pin 9) it is recommended that a separate GND wire for the measurement system
is taken from PIN 7. This removes errors due to voltage drops in the power supply connections.
The oxygen sensor has two heater connections which should be connected to pins 1 & 2 of the OSC, the heater
coil has no polarity. However when connecting to a sensor where the sensor housing is one of the heater
connections, pin 1 of the OSC should be connected to the housing.
SYSYEM BLOCK DIAGRAM
OXYGEN SENSOR
P/N 1160-1005

O2 Sensor to
mA Converter
P/N 3600-1005
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Oxygen Signal Conditioner (OSC)
RS232 COMMUNICATION SETTINGS
When connecting the OSC via the RS232 connections ensure Tx goes to Rx of the PC and Rx goes to Tx of the
PC.
The OSC communicates via standard COM port settings that are default on most PCs and many other RS232
compatible devices. If however communication problems are occurring use the settings below to configure the PC
or device COM Port.
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Oxygen Signal Conditioner (OSC)
CONFIGURATION
The Oxygen Signal Conditioner may be reconfigured at any time by adjusting the position of the header pin jumper links
on the interface PCB.
WARNING: Prior to re-configuration the Oxygen Signal Conditioner MUST be powered down. The jumper links MUST
also be repositioned correctly and in the correct orientation.
Power down the OSC, Adjust the position of the jumper links to the desired configuration. The diagram below shows the
Interface PCB and the correct orientation of the Jumper Links. Thin nosed pliers should be used to remove and replace
the Jumper Links. Ensure the Jumper Links are correctly seated before reapplying the power
NOTE: Each Jumper Link must be placed in one of the two positions, either Manual (MANUAL CAL) or Automatic
(AUTO CAL) Calibration and 100% or 25% Measuring Range.

RS232 OPERATION
With the Oxygen Signal Conditioner RS232 outputs connected to a PC or any other RS232 compatible device the
user has the ability to access two modes of operation, continuous data streaming and the menu screens.
Recommended programs for communicating via PC serial RS232 are Hyperterminal (windows default), Teraterminal
and PuTTY.
A freeware PuTTY link can be found at: http://the.earth.li/~sgtatham/putty/latest/x86/putty.exe
Continuous Data Streaming
On power up, after the initial 60s heater delay, the Oxygen Signal Conditioner will automatically begin outputting the
measured O 2 concentration and sensor Td as both an averaged and raw value.
The averaged values give a stable output with the amount of averaging user variable whilst the raw un-averaged values
allow the user to detect sudden oxygen changes.
The averaged value is the measurement output on both the 4-20mA and 0-10VDC outputs. The sensor Td value is the
measure of the partial pressure of oxygen in the measurement gas. The O2 concentration (%) is the Td value scaled by
the stored calibration value.
To stop or restart the data streaming ‘s’ (lower or upper case) should be sent to the unit. Data streaming
automatically ceases during calibration.
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Oxygen Signal Conditioner (OSC)
Menu Screens
If the Oxygen Signal Conditioner receives an enter character from the connected PC or device it automatically enters
the menu password screen and stops outputting O2 % and Td values. After the correct password is entered followed by
the enter character, the menu screens are accessed. The menu screens are primarily for diagnostics and information
although there are user configurable options that may be changed. These are the automatic O2 calibration %, the
amount of output filtering (averaging) and the analogue output ranges . All three processes are further described
on Page 7.
The menu access password may also be changed by the user.
Changing the Menu Access Password
The password is factory set to ‘default’. This however may be changed to a user specific password.




Connect the Oxygen Signal Conditioner via the RS232 interface to the PC.
Press Enter then enter your current security password. Press Enter to access the menu screen.
In the Configuration menu (menu 2) enter ‘3’ to
access the password menu screen.
Enter the new password then press Enter to save.
The new password is now stored in memory and is retained on power loss.



.
Pressing ESC returns the screen to the previous menu

RS232 USER CONFIGURABLE OPTIONS
Changing the Automatic Calibration Value
The system is factory set to automatically calibrate to
20.7% O2 to allow simple calibration in normal air. The auto calibration value is factory set to 20.7% to take into account
average humidity in the atmosphere. If a calibration with a gas of a different known O2 concentration is required the
factory set value may be changed via the RS232 interface.






Connect the OSC via the RS232 interface to the PC.
Press Enter then enter your security password.
Press Enter to access the menu screen.
In the Configuration menu (menu 2) enter the auto calibration value screen (option 1 - Enter
Auto Calib).
The number entered should be the oxygen concentration (%) of the calibration gas to 2 decimal places. Press Enter
to save.
The new Automatic Calibration value is now stored in memory. This value is retained on power loss.

If calibration is required with a different gas of known O 2 concentration and access to the RS232 menus with a PC is not
available in order to change the calibration percentage, a manual calibration must be performed.
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Oxygen Signal Conditioner (OSC)
Variable Output Filtering (Td Averaging)
The Oxygen Signal Conditioner is factory default to use adaptive output filtering to give an optimum balance between
output stability and response to oxygen changes. However this balance may be altered by the customer to suit the needs
of the application.







Connect the OSC via the RS232 interface to the PC.
Press Enter then enter your security password.
Press Enter to access the menu screen.
In the Configuration menu (menu 2) enter the Td average screen (option 2 - Enter Td Averaging).
The number entered should be between 0 and 200.
0 for adaptive filtering (recommended), 1 for very fast and dynamic output response but relatively unstable to 200
for an extremely stable output but very slow response to oxygen changes.
Press Enter to save.
The new averaging value is now stored in memory.
This value is retained on power loss.

Adjusting the Minimum and Maximum Ranges of the analogue Outputs (4-20mA and 0-10VDC)
The OSC is factory default to output a range of 0-25% O2 via its two analogue outputs. This range can be
expanded to 0-100% O2 as described on Page 6. When the unit is reconfigured to output 0-100% O2 the user also
has the option to fully customize the output ranges via RS232. This is extremely useful in applications where the
O2 variation is within a narrow band as it allows the analogue outputs to be tailored to this limited range.











Ensure the OSC is configured for 0-100% operation, see Page 6.
Connect the OSC via the RS232 interface to the PC.
Press Enter then enter your security password. Press Enter to access the menu screen.
In the Configuration menu (menu 2) enter the maximum range screen (option 3 - Enter O2 Max Range).
The number entered should be between 1.00 and 100.00 to represent the maximum output range. The number
must also be greater than the saved minimum range.
Press Enter to save the ESC to return to the configuration menu.
Enter the minimum range screen (option 4 - Enter O2 Min Range).
The number entered should be between 0.00 and 99.00 to represent the minimum output range.
The number must also be less than the saved maximum range.
Press enter to save.
The new ranges are now stored in memory and are retained on power loss.

An example of changing the min and max output ranges would be in an normal air atmosphere where the O 2 range is
between 20-21%. The user could set the minimum output range to 19% and the maximum output range to
22% and the outputs would vary linearly in between. The min and max ranges lock out the outputs at the set limits so
19% O2 or lower would set the analogue outputs to 0VDC/4mA and 22% O2 or higher would set the analogue
outputs to 10VDC/20mA.
The min and max range adjustment does not apply to the RS232 output and is overruled if the unit is reconfigured
for 0-25% operation.
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Oxygen Signal Conditioner (OSC)
CALIBRATION PROCEDURES
Automatic Calibration

Ensure the OSC is configured for automatic calibration. See CONFIGURATION on Page 6.

Place the sensor probe in the calibration gas, typically normal air.

Allow the output to stabilize for at least 5 mins. 10 mins if powering from cold.

Apply GND to the CALIBRATE input (PIN 10) or press the on-board calibration switch for a minimum 12s. During
the 12s the CYCLE output (PIN 11) and the green LED will go high/on, blink
rapidly, go high/on, go low/off then return to cycling
normally to indicate normal operation has resumed. At this point remove GND from PIN 10 or release the
calibration switch.

The output will now track to the correct value for the calibration gas.

Calibration is complete. Calibration values are retained on power loss.
Manual Calibration

Ensure the OSC is configured for manual calibration. See CONFIGURATION on Page 12.

Place the sensor probe in the calibration gas, typically normal air.

Allow the output to stabilize for at least 5 mins. 10 mins if powering from cold.

Apply GND to the CALIBRATE input (PIN 10) or press the on-board calibration switch for a
minimum 5s or until the CYCLE output and green
LED blink at a steady 1Hz. Remove GND from PIN
10 or release the calibration switch. Manual
Calibration is now initialized.

Adjust the MANUAL CAL POT until the output equals the correct value of the calibration gas concentration.

Re-apply GND to PIN 10 or press the calibration switch for a minimum 5s. During the 5s the CYCLE output/LED
will blink rapidly, go high/on, go low/off
then return to cycling normally to indicate normal operation has resumed. At this point remove GND
from PIN 10 or release the calibration switch.

The output will now track to the correct value for the calibration gas.

Calibration is complete. Calibration values are retained on power loss.

SEE PAGE 9 FOR THE LOCATION OF THE CALIBRATION SWITCH, SENSOR/POWER LEDs AND THE MANUAL
CAL POT

ERROR CONDITIONS
If the oxygen sensor is not connected up correctly or is damaged the OSC will highlight this by blinking the CYCLE
output (pin 11) and green LED in a 3 short blinks 1 long blink pattern or continuously OFF. An error code is also
displayed on the RS232 output and the analogue outputs will go to 4mA and 0V.
If an error condition occurs the unit should be powered down and all wiring checked before reapplying the power. If the
error condition remains the O2 sensor is damaged and should be replaced.
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Oxygen Signal Conditioner (OSC)
SENSOR OPERATING TIPS
To get the best performance from the OSC interface it is important that the attached oxygen sensor is installed and
maintained in the correct manner. The following two pages outline some useful sensor operating tips and a list of
gases and materials that must be avoided to ensure a long sensor life.
Operating the Sensor in Aggressive Humid Environments:
When operating the sensor in warm, humid environments it is important the sensor remains at a higher temperature
than it’s surroundings, especially if there are corrosive components in the measurement gas. During operation this is not
a problem due the 700°C generated by the heater, but this means when the sensor or application is being powered
down the sensor heater must be the last thing to be turned off after the temperature of the surroundings have
suitably cooled. Ideally the sensor should be left powered at all times in very humid environments.
Failure to adhere to the above will result in condensation forming on the heater and sensing cell as these will be the
first components to cool due to their connections to the outside world. When the sensor is re-powered the
condensation will evaporate, leaving behind corrosive salts which very quickly destroy the heater and cell as illustrated
below. Note how the sensor’s external metalwork looks completely normal.

Protecting from Water Droplets:
In environments where falling water droplets are likely the sensor should be protected from water falling directly onto
the very hot sensor cap as this can cause massive temperature shocks to the cell and heater. Popular methods
include a hood over the sensor cap or for the sensor to be mounted in a larger diameter cylinder.
At a very minimum the sensor cap should be angled downwards in the application as this will deflect any falling
moisture and prevent the sensor cap from filling with water.
Using the Sensor With Silicones:
Oxygen sensors are damaged by the presence of silicone in the measurement gas. Vapors (organic silicone
compounds) of RTV rubbers and sealants are the main culprits and are widely used in many applications. These
materials which are often applied as a liquid or gel still outgas silicone vapors into the surrounding atmosphere even
after they have cured. When these vapors reach the sensor the organic part of the compound will be burned at hot
sensor parts, leaving behind a very fine divided Silicon Dioxide (SiO2). This SiO2 completely blocks the pores and
active parts of the electrodes.
If silicone cannot be avoided in the application we advise using high quality, high temperature cured materials which do
not outgas when subsequently heated.
When installing the sensor do not use any lubricants or grease which may contain silicone. In addition to silicones other
gases which may interfere will the sensor are listed overleaf

Page 16 of 32

Oxygen Signal Conditioner (OSC)
SENSOR OPERATING TIPS continued
Cross sensitivity with other gases:
Gases or chemicals that will have an influence on the life of the sensor or on the measuring results are:
1.

Combustible Gases
Small amounts of combustible gases will be burned at the hot Pt-electrode surfaces or Al2O3 filters of the
sensor. In general combustion will be stoichiometric as long as enough oxygen is available, the sensor will
measure the residual oxygen pressure which leads to a measurement error.
The sensor is not
recommended for use in applications where there are large amounts of combustible gases present and an
accurate O 2 measurement is required. Investigated gases were:

H2 (Hydrogen) up to 2%; stoichiometric combustion

CO (Carbon Monoxide) up to 2%; stoichiometric combustion

CH4 (Methane) up to 2.5%; stoichiometric combustion

NH3 (Ammonia) up to 1500 ppm; stoichiometric combustion

2.

Heavy Metals
Vapors of metals like Zn (Zinc), Cd (Cadmium), Pb (Lead), Bi (Bismuth) will have an effect on the catalytic
properties of the Pt– electrodes. Exposure to these metal vapors must be avoided.

3.

Halogen and Sulphur Compounds
Small amounts (< 100ppm) of Halogens and/or Sulphur compounds have no effect on the performance of the
oxygen sensor. Higher amounts of these gases will in time cause readout problems or, especially in
condensing atmospheres, corrosion of sensor parts. These gases often outgas from plastic housings and tubes
when hot. Investigated gases were:

Halogens, F2 (Flourine), Cl2 (Chlorine)

HCL (Hydrogen Chloride), HF (Hydrogen Fluoride)

SO2 (Sulphur Dioxide)

H2S (Hydrogen Sulphide)

Freon's

CS2 (Carbon Disulfide)

4.

Reducing Atmospheres
Long time exposure to reducing atmospheres may in time impair the catalytic effect of the Pt-electrodes and
has to be avoided. Reducing atmospheres are defined as an atmosphere with very little free oxygen and where
combustible gases are present. In this type of atmosphere oxygen is consumed as the combustible gases are
burned.

5.

Others



Dust. Fine dust (Carbon parts/soot) might cause clogging of the porous stainless steel filter and
might have an effect on the response of the sensor to oxygen changes.
Heavy shocks or vibrations may alter sensor properties resulting in the need for a recalibration.

WARNING

CAUTION

Due to the power requirements of the sensor heater the PCB Do not exceed maximum ratings and ensure sensor is
operated in accordance with all requirements of AN0043
becomes HOT during operation.
Failure to comply with these instructions may result in
product damage.
Personal Injury
DO NOT USE these products as safety or Emergency
It is the customer’s responsibility to ensure that this
Stop devices or in any other application where failure of
product is suitable for use in their application.
For
the product could result in personal injury.
technical assistance or advice, please email us:
Failure to comply with these instructions could
result in death or serious injury.

sales@universalanalyzers.com
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Application Note
Operating Principle and Construction of Zirconium Dioxide
Oxygen Sensors

1. INTRODUCTION
This application note describes the physics and concepts behind dynamic and highly accurate oxygen sensors (illustrated). It
also provides important information on the correct use and implementation which is key to getting the most from the sensor in a
wide range of applications.

The sensor employs a well proven, small Zirconium Dioxide based element at its heart and due to its innovative design
does not require a reference gas. This removes limitations in the environments in which the sensor can be operated with high
temperatures, humidity and oxygen pressures all possible. Oxygen sensors are therefore ideal for use in the following
applications:


Laboratory measurements
Combustion control of systems using natural gas, oil, biomass etc.
 Automotive emissions testing
Oxygen generation in medical and aerospace markets

Aerospace fuel tank inerting applications
Agricultural applications including composting and cultivation
akery ovens and heat treatment furnaces
Key to understanding the fundamentals of the sensor operation is the physics that govern it, o it follows that this is the best
place to start.
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Cross sensitivity with other gases:
Gases or chemicals that will have an influence on the life of the sensor or on the measuring results are:
1.

Combustible Gases
Small amounts of combustible gases will be burned at the hot Pt-electrode surfaces or Al2O3 filters of the
sensor. In general combustion will be stoichiometric as long as enough oxygen is available, the sensor will
measure the residual oxygen pressure which leads to a measurement error.
The sensor is not
recommended for use in applications where there are large amounts of combustible gases present and an
accurate O 2 measurement is required.
Investigated gases were:

H2 (Hydrogen) up to 2%; stoichiometric combustion

CO (Carbon Monoxide) up to 2%; stoichiometric combustion

CH4 (Methane) up to 2.5%; stoichiometric combustion

NH3 (Ammonia) up to 1500 ppm; stoichiometric combustion

2.

Heavy Metals
Vapors of metals like Zn (Zinc), Cd (Cadmium), Pb (Lead), Bi (Bismuth) will have an effect on the catalytic
properties of the Pt– electrodes. Exposure to these metal vapors must be avoided.

3.

Halogen and Sulphur Compounds
Small amounts (< 100ppm) of Halogens and/or Sulphur compounds have no effect on the performance of the
oxygen sensor. Higher amounts of these gases will in time cause readout problems or, especially in
considering environments, corrosion of sensor parts. Investigated gases were:

Halogens, F2 (Flourine), Cl2 (Chlorine)

HCL (Hydrogen Chloride), HF (Hydrogen Fluoride)

SO2 (Sulphur Dioxide)

H2S (Hydrogen Sulphide)

Freon's

CS2 (Carbon Disulfide)

4.

Reducing Atmospheres
Long time exposure to reducing atmospheres may in time impair the catalytic effect of the Pt-electrodes and
has to be avoided. Reducing atmospheres are defined as an atmosphere without free oxygen or an
atmosphere is which oxygen is consumed.

5.

Others






Vapors (organic silicone compounds) of RTV (Room Temperature Vulcanised) rubbers are well
known pollutants of zirconia based oxygen sensors. The organic part of the compound will be
burned at hot sensor parts, leaving behind a very fine divided SiO 2 (Silicone Dioxide/Silica).
This SiO2 completely blocks the pores and active parts of the electrodes. If RTV rubbers are used
we advise to use high quality, well cured.
Dust. Fine dust (Carbon parts/soot) might cause clogging of the porous stainless steel filter
and might have an effect on the response of the sensor to oxygen changes.
Heavy shocks or vibrations may alter sensor properties.
Water vapor. Condensing water vapor might cause clogging of filters or internal corrosion of
sensor parts. We advise to keep the sensor at operating temperature or standby temperature
when exposed to exhaust gases. Direct exposure to water droplets has to be avoided.
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Oxygen Signal Conditioner (OSC)

WARNING

CAUTION

Due to the power requirements of the sensor heater the PCB Do not exceed maximum ratings and ensure sensor is
operated in accordance with all requirements of AN0043
becomes HOT during operation.
Failure to comply with these instructions may result in
product damage.
Personal Injury
DO NOT USE these products as safety or Emergency
It is the customer’s responsibility to ensure that this
Stop devices or in any other application where failure of
product is suitable for use in their application.
For
the product could result in personal injury.
technical assistance or advice, please email us:
Failure to comply with these instructions could
result in death or serious injury.

sales@universalanalyzers.com
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LIMITED WARRANTY
1. Universal Analyzers Inc. (UAI) offers a limited warranty on each of its products against failure due to
defects in material and workmanship for a period ending the earlier of (i) fifteen (15) months from the date of the
invoice relating to the sale of the product and (ii) twelve (12) months from the date of installation of the product
(collectively, the “Initial Warranty”). During the Initial Warranty, UAI offers a limited warranty against failure due
to defects in material and workmanship on each part of a product repaired or replaced by an authorized service
person for a period ending the later of (a) the remaining term of the Initial Warranty of the product and (b) ninety
(90) days from the date of such repair or replacement. After expiration of the Initial Warranty, UAI offers a limited
warranty against failure due to defects in material and workmanship on each part of a product repaired or
replaced by an authorized service person for a period ending ninety (90) days from the date of such repair or
replacement. UAI further offers a limited warranty that the products and parts it sells will conform to UAI’s written
specifications therefore. The foregoing limited warranties cover parts and labor only and UAI does not warrant and
will not reimburse the buyer of its products (“Buyer”) for any costs relating to the access by service persons of UAI
to the product at issue. The foregoing limited warranties cover only the repair or replacement of defective parts
and such determination will be in the sole discretion of UAI. In its sole discretion, UAI may make repairs or
replacements under these limited warranties with either new or refurbished parts. To the extent Buyer’s product
cannot be remedied under these limited warranties through repair or replacement of parts, Buyer may return the
product for a refund of the purchase price, less a reasonable reduction in such purchase price equal to the
depreciation expense incurred by Buyer relating to such product. The limited warranties of this Section 1. are
further subject to those warranty exclusions set forth below in Section 2.
2. Limited Warranty Exclusions. Excluding the warranties provided for in Section 1., UAI provides all products
to Buyer “as‐is,” without any other warranty of any kind. UAI disclaims any and all express or implied warranties of
merchantability, fitness for a particular purpose and non‐infringement of the intellectual property of others. UAI
makes no warranty, express or implied, as to the design, sale, installation or use of its products. UAI’s warranties
will not be enlarged by, nor will any obligation or liability of UAI arise due to UAI providing technical advice,
facilities or service in connection with any product. There is no warranty by UAI with respect to any product’s: (i)
uninterrupted or error‐free operation; (ii) actual performance, other than the product’s capability to meet UAI’s
specifications therefore; (iii) removal or installation from a worksite or process; (iv) electronic components or
associated accessories (including without limitation circuit boards and integrated circuits); (v) maintenance
(including without limitation gasket and seal replacements, adjustments, minor repairs and other inspection
requirements, preventative or otherwise); (vi) use under inappropriate conditions or not in accordance with
operating instructions; or (vii) use in connection with the operation of a nuclear facility. There is no warranty for
labor expenses associated with field repairs or the repair or replacement of defective parts in the engine or power
unit of any product if such product has been in the possession of the owner or operator for greater than twelve
(12) months. There is no warranty for products determined to be, in UAI’s sole discretion, damaged as a result of
(a) misuse, neglect or accident; (b) improper application, installation, storage or use; (c) improper or inadequate
maintenance or calibration; (d) operation outside of the published environmental specification; (e) improper site
preparation or maintenance; (f) unauthorized repairs or replacements; (g) modifications negligently or otherwise
improperly made or performed by persons other than UAI; (h) Buyer‐supplied software or supplies; (i) use in
conjunction with or interfacing with unapproved accessory equipment; (j) use of ABC‐style or dry powder fire
suppression agents; or (k) leaked sample materials. To the extent a UAI product is used in connection with the
operation of a nuclear power facility, Buyer agrees to indemnify and hold UAI harmless from any and all actions,
claims, suits, damages and expenses arising from such use. UAI provides no warranty on the oral representations
made by its personnel while they are attempting to assist Buyer in the operation of a product. This Standard
Limited Warranty does not apply to items consumed by the products during their ordinary use, including but not
limited to fuses, batteries, paper, septa, fittings, screws, fuses, pyrolysis, dryer or scrubber tubes, sample boats,
furnaces or UV lamps.
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3. Non‐UAI Products. UAI does not in any way warrant products it does not manufacture except to the
extent the warranty of the manufacturer of the product at issue passes through or is otherwise assigned to UAI. If
a manufacturer warranty is so assigned to UAI, UAI will only be bound to comply with the length of time associated
with such warranty. All other terms of such warranty will be governed by this Standard Limited Warranty and UAI’s
General Terms and Conditions incorporated herein by reference.
4. Expenses on Non‐Warranty Work. All repairs or replacements by UAI after the expiration of any applicable
limited warranty period will be performed in accordance with UAI’s standard rate for parts and labor. Further, if
upon UAI’s inspection and review, UAI determines the condition of the products is not caused by a defect in UAI’s
material and workmanship, but is the result of some other condition, including but not limited to damage caused
by any of the events or conditions set forth in Section 2., Buyer shall be liable for all direct expenses incurred by
UAI to conduct the inspection and review of the product.
5. Exclusive Remedy. The foregoing limited warranty constitutes Buyer’s exclusive remedy with respect to
products sold by UAI and UAI’s liability shall be exclusively limited to the written limited warranty specified herein.
No employee, representative or agent of UAI is authorized to either expressly or impliedly modify, extend, alter or
change any of the limited warranties expressed herein to Buyer.
6. Procedure and Costs. All limited warranty claims must be made in writing promptly following discovery of
any defect. Buyer must hold defective products for inspection by UAI. If requested by UAI, Buyer must send the
product to UAI for inspection. Any such returns by Buyer will be at Buyer’s expense and Buyer will remain liable for
any loss of or damage to the product during such product’s transportation to UAI. No products will be sent to UAI
for inspection unless UAI has authorized Buyer to do so.
7. Terms and Conditions. UAI’s General Terms and Conditions are incorporated herein by reference and
Buyer accordingly agrees to be bound by the terms thereof.
Limitations on UAI Liability
8. In General. Buyer agrees UAI shall not be liable for any direct, indirect, incidental, punitive or
consequential damages, including lost profits, lost savings or loss of use, whether Buyer’s claim is based in
contract, tort, warranty, strict liability or otherwise, which Buyer may suffer for any reason, including reasons
attributable to UAI. Buyer agrees these limitations on UAI’s liability are reasonable and reflected in the amounts
charged by UAI for its products.
9. Force Majeure. This Standard Limited Warranty does not cover and UAI shall not be liable for either direct
or consequential damage caused, either directly or indirectly, as a result of: (i) any act of God, including but not
limited to natural disaster, such as floods, earthquakes, or tornadoes; (ii) damages resulting from or under the
conditions of strikes or riots, war, damages or improper operation due to intermittent power line voltage,
frequency, electrical spikes or surges, unusual shock or electrical damage; or (iii) accident, fire or water damage,
neglect, corrosive atmosphere or causes other than ordinary use.
10. Limitation on Warranty Claims. Prior to any obligation of UAI to perform any limited warranty service as
set forth herein, Buyer must have: (i) paid all invoices to UAI in full, whether or not they are specifically related to
the product at issue; and (ii) notified UAI of the limited warranty claim within sixty (60) days from the date Buyer
knew or had reason to know of the defect.
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