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Preface

The AMI story
The AMI series of analyzers provide the latest in high-definition oxygen analysis. The series includes trace oxygen,
percent oxygen and portable trace and percent oxygen models. All of them share the same basic design approach, using
time proven oxygen sensors and advanced high definition electronics for noise and interference free performance.
Certain aspects of the design are the subject of a patent, number 5,728,289.
AMI was formed by a group of analyzer professionals with over forty years of experience between them. The company
is dedicated to providing the very best and most cost effective solutions to the oxygen analysis problem with a range of
analyzers.
Every effort is made to ensure that AMI products provide reliable, effective performance. However there are many
pitfalls in achieving correct oxygen analysis, particularly at low ppm levels, and AMI stands ready to provide a complete
solution to the analysis problem, from sample system design to on-site troubleshooting and problem analysis. Please
feel free to call AMI for help should your results not meet your expectations.

Caution
Read and understand this manual fully before attempting to use the instrument. In particular understand the hazards
associated with using flammable or poisonous gases.

Address
Advanced Micro Instruments.
18269 Gothard Street
Huntington Beach, Ca. 92648
(714) 848-5533
www.amio2.com
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Model 70 Oxygen Analyzer

Introduction
The Advanced Micro Instrument Model 70 provides the latest in high precision oxygen measurement. The Model 70
incorporates a state of the art Zirconium Oxide sensor that provides unprecedented accuracy and stability, while
retaining the traditional AMI features and ease of use.

Features:
•

Compact size

•

Unique cell block

•

5 Selectable output ranges

•

Auto-ranging display with user-selectable output range

•

Security access required before analyzer will allow its parameters to be changed

•

Air calibration, no zero gas required

•

Extreme stability

•

High accuracy and fast response

•

Large liquid crystal display

•

Analog voltage output 0-1V

•

Analog current output 4-20mA isolated

•

10-28VDC operation

•

Two fully adjustable alarm relays, SPDT, 117VAC/ 24VDC

•

Trouble contact, SPST 117 VAC / 24VDC

•

Built-in critical orifice for automatic flow control over a wide range of input pressures.

•

Backed by a two year warranty
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Oxygen sensor:
The Model 70’s Zirconium oxide sensor produces an output current in proportion to the amount of oxygen present, and
has virtually zero output in the absence of oxygen, thus avoiding any requirement to zero the analyzer. The span
calibration may be performed using a standard span gases or ambient air. The sensor is so stable that span calibrations
are only necessary once or twice a year.
All zirconium oxide sensors operate at high temperature, and are unsuitable for measuring flammable gases. Any
hydrocarbon gas will oxidize on the sensor, reducing the oxygen reading by the amount of oxygen required to burn the
hydrocarbons. DO NOT USE THIS ANALYZER WITH FLAMMABLE OR EXPLOSIVE SAMPLES!

Sensor Warranty:
The sensor is warranted to operate for at least two years, with an expected life between five and ten years.

Instrument Warranty:
Any failure of material or workmanship will be repaired free of charge for a period of two years from the original
purchase (shipping date) of the instrument. AMI will also pay for one way shipment (back to the user).
Any indication of abuse or tampering will void the warranty.
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Installation and Operation

Receiving the analyzer
When you receive the instrument, check the package for evidence of damage and if any is found, please contact the
shipper.

Installation.
Location:
The unit is designed to be mounted in a panel in a general-purpose area. It is not suitable for installation in either a
hazardous area or outdoors. It should be mounted at a suitable viewing level. Refer to the drawing (figure 1) showing
the analyzer dimensions and the panel cut out required.
Although the unit is RFI protected, do not to mount it close to sources of electrical interference such as large
transformers, motor start contactors, relays etc. Also avoid subjecting it to significant vibration.
To mount the unit, install the unit in a suitable panel cut out, and use four 8-32 screws in the front panel holes to hold it
in place.
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Figure 1. Outline Drawing

Sample gas and electrical connections :
The sensor is built into the analyzer, and does not need any separate installation. Install the unit in its cut out and install
customer supplied gas fittings into the 1/8NPT ports in the rear of the analyzer. Use a high quality 1/8”NPT male x 1/8”
or ¼” compression fitting such as Swagelok or Parker. IT is essential to use Teflon pipe dope or Teflon tape on the
threads of the fittings.
Sample tubing must be metallic or high quality plastic such as: Teflon, Tygon or polyethylene tubing.
For electrical connections, please see drawing on next page.
The unit is powered by 10-28VDC that must be connected to the terminal strip on the rear of the unit.
NOTE: Connect the Ground connection to a good ground

NOTE: Teflon is a trademark of DuPont; Tygon is a trademark of Saint Gobain
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Figure 2. Interconnections

Interconnections:
This analyzer has both a 0-1VDC and 4-20mA output, and three sets of relay contacts. All of these electrical
connections are accessible on the terminal strip located on the back of the analyzer.

Alarm connections:
Alarm relays are single pole double throw relays. Terminals are identified as NO (Normally Open), C (Common), and
NC (Normally Closed). These refer to the state of the contacts with no power applied to the relays. Alarm relays have
been set at the factory to energize above set point. However, they can be changed to energize below set point if desired.
See the specifications section of this manual for their ratings.

Trouble alarm connections:
A relay identical to the alarm relays is used to indicate that one or more of a series of possible problems has occurred.
These are described in the section called Trouble Indications below. Only two terminals are provided for this relay,
Common and Normally Closed. The relay will change state when any of the possible trouble conditions occurs, or if
power is lost.

Output connections:
The model 70 is equipped with a voltage (0-1VDC) and a current (4-20mA) output. The current output is isolated.
Make sure that any output signal connection is kept separate from the other connections, so as to prevent possible noise
and interference pick up. The loop resistance in a current output circuit must be less than 600 Ohms. Higher resistances
will not allow the full 20mA to flow.
AMI Analyzer Manual
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The voltage output circuit is capable of driving an input resistance of 10K Ohms or more. Lower input resistances will
degrade the accuracy of the circuit.

Recommended Sample System:

Flowmeter
(Optional)

Sample
exhaust

Sample vent

Sample
Inlet

Sample inlet
Pressure Regulator
(Optional for high
pressure sample)

Span
gas inlet

Figure 3Positive pressure sample system
Connect the sample gas line to the customer supplied gas compression fitting. (Sample In)
Use Swagelock or equivalent compression fittings in brass or stainless steel and install in rear of the analyzer. (Sample
In and Sample Out ports). The analyzer contains a critical orifice built into the sensor block that restricts the sample flow
to between 0.1 and 2 SCFH when the input pressure is between 2 and 20 psig. Therefore a flow control valve is not
necessary. The analyzer is not sensitive to changes in flow rate within a 0.1 through 5 SCFH range. It may therefore be
that the analyzer needs no additional sample components at all.
It is important that the Sample Out port (exhaust) be vented to atmosphere or a vented system at atmospheric pressure.
If the sample gas contains any moisture the exhaust should be routed downwards to a moisture trap, and then to
atmosphere.
The sensor and its mounting block inherently run at a higher temperature – typically the block is at about 25C above
ambient. This means that moisture drop out (condensation) will not be an issue in most cases.
NOTE: Never allow the vent to become restricted, thus back-pressuring the sensor. Doing so will cause inaccurate
readings.
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Low or negative pressure systems
Eductor

Air supply

Flowmeter
Sample
exhaust
Sample
Inlet

Sample vent

Vacuum
Breaker

Sample inlet
Span
gas inlet

NOTE
INLET/OUTLET
CROSSOVER

Figure 4 Low pressure sample system
Low or negative pressure systems must have the sample drawn through the analyzer as shown above. Note that the
sample must be drawn through the analyzer in the reverse direction – in through the exhaust and out from the sample
inlet. This is because the orifice is between the sample inlet and the sensor, and you want to have the sensor as close to
atmospheric pressure as possible.
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Operation
General Description:
This series of analyzers is designed to be as simple to operate as possible. The analyzer displays the oxygen level in
appropriate units on the LCD, automatically adjusting its sensitivity as required. Meanwhile the analog output and the
alarm relays are set on a single (user selectable) range. Please note that the sensor takes about two minutes to warm
up when the analyzer is turned on.

Front Panel Controls:
The basic operation of the analyzer is controlled from its front panel. It has a series of tactile switches and three
screwdriver-adjustable potentiometers.
Simply pressing the appropriate Alarm 1, Alarm 2, or output button for approx. 2 seconds will allow you to observe the
appropriate alarm or output setting. If you want to change a particular setting, you must access the security feature
by pressing both the UP and DOWN range buttons simultaneously for approx. 3 seconds until the LCD displays
3-dashes and then displays the output range. DO NOT RELEASE THE ARROW BUTTONS UNTIL THE
OUTPUT RANGE IS DISPLAYED. At this point you have gained access and have approximately 3 seconds to
push the desired alarm, span or output buttons. You must continue holding the appropriate button while making
the desired adjustment. Possible adjustments are:
•

Alarm 1 adjustment setting: 0 to full-scale of output range

•

Alarm 2 adjustment setting: 0 to full-scale of output range

•

Output range selection: 0-1%, 0-5%, 0-10%, 0-25% or 0-100%

•

Span adjustment: Adjust with calibration gas flowing to calibration gas value

If you make a mistake, let go of the button you are pushing for approximately 5 seconds and allow analyzer to
cycle out of that operation. You can regain access by pressing both the UP and DOWN range buttons
simultaneously for approx. 3 seconds until LCD displays 3-dashes and repeat the above steps.

Enter front panel security:
To change or set the output range, alarm set points or the analyzer
span, you have to enter the security system. To do so, press both the
UP and DOWN range buttons simultaneously for approx. 3
seconds until LCD displays 3-dashes and then displays the output
range. DO NOT RELEASE THE ARROW BUTTONS UNTIL
THE OUTPUT RANGE IS DISPLAYED. You now have
approximately 3 seconds to change its setting by selecting one of
the control buttons as above.
Once you release a button, the analyzer will wait for a few seconds
and then store whatever changes you have made in its non-volatile
memory. If it is unable to do this for some reason, its trouble alarm
contact will be de-energized.
During the time you are pressing the buttons, and for a few seconds
thereafter, the unit will not update its output nor will it activate (or
deactivate) any alarms.
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Change Output Range:
The output range is the range to which the analog 0-1VDC and Isolated 4-20mAoutput signal corresponds. The model
70 has 5-ranges to chose from.
Percent output ranges

0-1%, 0-5%, 0-10%, 0-25% and 0-100%

To change the output range:
1.

Press both the UP and DOWN range buttons simultaneously for approximately 3 seconds until the LCD
displays 3 dashes and then displays the current output range. DO NOT RELEASE THE ARROW
BUTTONS UNTIL THE OUTPUT RANGE IS DISPLAYED.

2.

Within 3 seconds push the appropriate Up or Down arrow button to scroll through the 5 output ranges.

3.

When you get to the desired range, let go of the button and within 5 seconds the analyzer will update and
store the new output range.

4.

If you make a mistake at any point, let go of button for 5 seconds and allow analyzer to cycle out of the
security mode and then regain access and repeat.

Alarm set points
View alarm set points
Press and hold either of the alarm buttons. The alarm set point will be shown relating to the current output range. If you
change the output range, the alarm set point will become the same percentage of the new output range.

Change Alarm set points
1.

Press both the UP and DOWN range buttons
simultaneously for approximately 3 seconds until the
LCD displays 3 dashes and then displays the current
output range. DO NOT RELEASE THE ARROW
BUTTONS UNTIL THE OUTPUT RANGE IS
DISPLAYED.

2.

Within 3 seconds, push the appropriate Alarm button and
continue to hold while adjusting the appropriate
potentiometer until you reach the desired alarm setpoint.

3.

When finished let go of the alarm button and within 5
seconds the analyzer will update and store the new
setting.

4.

If you make a mistake at any point, let go of button for 5 seconds and allow analyzer to cycle out of the
security mode and then regain access and repeat.

Calibration
Percent level analyzers are normally calibrated on air, as being the most widely available and most accurate source of
percent level oxygen gas. Dry air contains 20.94% of oxygen, though this is reduced by up to 0.3% if the humidity and
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temperature are both very high. Otherwise you can use a span gas containing a known amount of oxygen. Be warned
that manufactured compressed air often does not contain 20.9% of oxygen!
It is not necessary to zero the analyzer.
Flow the span gas through the cell block using an external valve.
Let the reading stabilize for approximately 2 minutes and do the
following:
1.

Press both the UP and DOWN range buttons
simultaneously for approximately 3 seconds until the
LCD displays 3 dashes and then displays the current
output range. DO NOT RELEASE THE ARROW
BUTTONS UNTIL THE OUTPUT RANGE IS
DISPLAYED.

2.

Within 3 seconds, press and continue holding down the
span button while adjusting the potentiometer with a
small screwdriver until the LCD reads 20.9% or whatever
your span gas value is.

3.

Release the span button. After a few seconds, the unit will save the new calibration and return to normal
operating mode.
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Maintenance and troubleshooting

Maintenance:
The AMI oxygen analyzer is virtually maintenance free other than for periodic calibration.

Periodic Calibration:
The analyzer should be calibrated about once every six months to obtain the best accuracy. Use in a particularly
aggressive environment may degrade the sensor faster: in this case calibrate more often.

Sensor Replacement:
The sensor should last for many years. When the sensor expires you can replace it in the field or return the analyzer
back to the factory.

Trouble alarm Indications:
The trouble alarm shows several possible errors:
o

Power failure

o

Reading higher than the analog output range span (Over-range)

o

EEPROM failure – unable to store or retrieve data

o

Span calibration value outside allowable range

o

Alarm set points outside allowable range

o

Certain other internal errors

The first of these is pretty obvious, and the second is indicated by the “OVERRANGE” flag on the display. Any of the
last four indicate an internal electronic failure, and that the analyzer should be returned for service.
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Troubleshooting
All oxygen applications
Analyzer does not power up.
1. Verify that you do have 10-28VDC coming to the analyzer, and it is correctly connected.
2.

Remove the top cover of the analyzer.

3.

Check that the PC boards within the analyzer are intact and correctly mounted.

4.

Check that the ribbon cables connecting the three boards inside the module are plugged in at both ends.

Analyzer reads too low
1. Sensor is not calibrated. Flow span gas through the cellblock and span the analyzer until the analyzer reads
appropriately. Use compressed air or certified calibration gas.
2.

If you cannot adjust the span potentiometer enough to accomplish this, try again blowing room air through the
sensor from an air compressor. If it now reads correctly, replace your span gas.

3.

If it will not read correctly, verify that you do have at least 10-28DC Volts of power. The unit draws about 0.25A –
make sure that your power supply is capable of supplying this.

Analyzer reads too high
1. Verify that there is no flow restriction in the vent line of the analyzer.
2.

Increase the flow rate through analyzer - if the reading goes down it indicates a leak in the incoming sample line or
the cell block. Use Snoop or equivalent to check all the fittings back to the gas source.

3.

Leak test all external fittings with Snoopor equivalent.

4.

Verify that the gas flow rate is correct. (0.1 to 2 SCFH)

5.

Oxygen diffusion can be a serious problem. Verify that no silicone tubing is used in the sample system. Use
Copper, Stainless Steel, Teflon , Tygon or similar high quality tubing.

6.

Verify the analyzer calibration using air as the span gas.

NOTE: Be careful not to get soap solution on the PC boards!
Analyzer reads zero
1. The analyzer takes about two minutes to warm up. Give it some time!
2.

See if it will respond to air. If it does, you have zero oxygen in your sample.

3.

If the analyzer resolutely reads zero all the time, open the lid and verify that the cables are connected inside.

4.

If problem persists call AMI for a return authorization number.

No voltage or current output to recording device
1. Verify the connections on the output terminal block.
2.

Verify that the output connections are not shorted all the way back to the recording device. Disconnect the wires
from the analyzer and use an ohmmeter to check for shorts or opens.
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No output alarm indication
1. Verify the alarm set points are correct - press the appropriate switch on the front panel, and check the displayed
reading on the LCD for correct setting.
2.

Verify the connections on the output terminal block.

3.

Verify that the output connections are not shorted all the way back to the recording device. Disconnect the wires
from the analyzer and use an ohmmeter to check for shorts or opens.

Incorrect readings
1. Verify that there are no leaks in the system.
2.

Verify that the span gas bottle is correctly marked by comparing its reading when the analyzer has been spanned on
air to what it actually says.

3.

If spanning on air, verify that the air source is free of water vapor (humid air will contain about .3% less oxygen
than expected, depending on temperature), and that bottle air does actually contain 20.9% oxygen. Manufactured
air often does not!

Still no correct operation
1. Call AMI at 714 848-5533, and ask for Service.
2.

Or contact us by email at skirchnavy@amio2.com.

AMI Analyzer Manual

Maintenance and troubleshooting • 14

Specifications and Disclaimer

Specifications:
Standard ranges: 0 – 1%, 0 – 5%, 0 – 10%, 0 – 25% and 0-100%.
Sensitivity: 0.5% of full scale.
Repeatability: +/- 1% of full scale at constant temperature.
Operating temperature: -5 to 55°C
Humidity: < 85%, non-condensing.
Operational conditions: Pollution degree 2, Installation category I I.
Drift: +/- 1% of full scale in 12 weeks at constant temperature.
Expected cell life: 5-10 years.
Response times: 90% of full scale < 15 seconds.
Outputs: 0 - 1 VDC, 4 - 20 mA isolated.
Alarm contacts: SPDT 3A @24VDC / 115VAC
Power requirements: 10-28VDC ~6W (typically 0.25A at 24VDC
Box dimensions: 3.5”h. x 5.375”w. x 3.5”d.
Faceplate dimensions: 4.25”h. x 6.75” w.
Cut out dimensions: 4.75"h. x 5.5"w.
Weight: 2 lbs.
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Caution:
There is only “basic insulation” (within the meaning of IEC1010) provided between the contacts and the rest of the
circuitry. This means that in the event of a single fault, it is possible that 110VAC connected to the relay contacts would
be connected to the output connections as well. Any equipment connected to the analyzer output may potentially see
this 110VAC. Therefore:
The Output connection is for use only with equipment which has no live parts which are accessible.
The connecting cable and the equipment to which the output is connected must have insulation rated
for at least 150VAC, since under a single fault condition the output may be connected to the relay
contacts which themselves may be connected to 150VAC.
The connection used at the remote end of the output circuit must be such as to be suitable for 150VAC
and must have no accessible live parts.
The equipment connected to the output must either be approved to IEC 1010 or equivalent or must be
suitable for use with an input that may potentially be connected to 150VAC, and must not catch fire in
this circumstance.

Disclaimer
Although every effort has been made to assure that the AMI analyzers meet all their performance specifications, AMI
takes no responsibility for any losses incurred by reason of the failure of its analyzers or associated components. AMI’s
obligation is expressly limited to the analyzer itself.
In particular, the AMI analyzer is designed for operation with non-flammable samples in a general purpose, i.e. nonhazardous area. Any damage resulting from its use in a hazardous area or with flammable or explosive samples is
expressly the responsibility of the user.
The AMI analyzer is not designed as a primary safety device, that is to say it is not to be used as the primary means of
assuring personnel safety. In particular it is not designed to act as a medical instrument, monitoring breathing air for
correct oxygen concentration, and should not be used as such when it is the only safety device on the gas system.
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Glossary of Terms

Accuracy
A loose term. In general with analyzers when we use the word "accuracy" we really mean "repeatability", the
degree to which an analyzer can repeat the same measurement reading on the same gas. All analyzers really
compare the measured gas against a known standard, and the accuracy of their measurement is therefore
dependent upon this standard.
Bulkhead
Refers to a method of mounting an analyzer where the back of the analyzer is mounted flush against a panel or
wall, while the body of the analyzer extends out in front of it, like a box hung on a wall's surface rather than
inset.
Come-down
A term referring to the operation of an analyzer reducing its reading from a high level to a low or zero level.
For trace analyzers this can be quite long, as it can take a long time for the final traces of oxygen to diffuse out
of the gas sampling system.
Electrochemical
A type of chemical reaction which produces an electrical current as part of the reaction. In this case, the
oxygen sensors produce an electrical current in proportion to the amount of oxygen present at their membrane
surface.
LCD
Liquid Crystal Display - a form of digital display suitable for reading in bright light conditions. The display
degrades below about -20C and above about 60C.
Membrane
A thin layer of permeable material (normally Teflon or a similar flouro-carbon) that controls the rate of
diffusion of oxygen into the electrochemical sensor. It also controls the rate of diffusion of electrolyte out of
the sensor. If the membrane is torn the sensor must be discarded.
Output - voltage or current
An analog voltage or current proportional to the oxygen measurement as a percentage of range, suitable for
driving a chart recorder or computer input. A current output is preferred as it is less subject to interference than
a voltage signal.
Panel
A type of mounting where the analyzer is inserted into a vertical panel so that the face plate is visible on the
panel, while the body of the analyzer extends behind it.
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Process
Refers to the sample that is supposed to be analyzed. Typically an analyzer measures the product of a chemical
or physical process, and this is generally referred to as the "Process".
Range
The operational range of measurement of the analyzer. This is set by its amplifier sensitivity. Oxygen levels
higher than the range full-scale will not be measured accurately. Normally the analyzer should be measuring
oxygen concentrations between 20 and 80 percent of its range. In the case of the microprocessor based
analyzers, normally refers to the range to which the analog output corresponds.
Response
The response time of an analyzer is defined as the time taken to go from the beginning of a noticeable change to
90% of the final level. The beginning is often defined as 10% of the final level. This is also called the "t90"
time. The transit time of the gas is not included in this measurement.
RFI
Radio Frequency Interference. All analog circuits are prone to interference from high lervel radio frequencies,
and special precautions must be taken to prevent this. The quality of such design is referred to by the acronym
EMC, or electromagnetic compatibility - the property of being compatible with any practical electromagnetic
environment.
RS-232
“Recommended Standard (no.) 232” – a rather non-standard description of the simplest way of allowing two
computers or a computer and another device such as a printer, to talk to each other.
Span
To calibrate the upper end of the range of measurement, as opposed to the bottom end or zero. Generally this is
done by exposing the sensor to a gas of known concentration, and making the analyzer read that value.
Trace
Low levels of, in this case, oxygen. This term is used to describe unwanted levels of oxygen as a contaminant,
typically in the low ppm levels.
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