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MZ200E TROUBLESHOOTING TREE

l. PURPOSE:
This document has the most common failures of the M200E analyzer, with possible problems and
solutions

1. TOOLS:
NONE

1. PARTS:
NONE

V. PROCEDURE:

To use this document find the symptom of your analyzer in the list below. Then go to the
appropriate page number. The problem could be anything on the list and you will want to
start from the top and work your way down going though each possible cause until you find
the problem.

Page Problem

2) No Power

2) No front panel or locking up Display
3) Optical Test bad, Electrical Test OK
3) Bad Electrical Test

4)) Unstable Reading at Zero, Zero noise
5.) Unstable Reading at Span, Span noise
6.) Unable to Zero (No Zero Button)

7.) Unable to Span (No Span button or no response to Span gas)
8.) Non-Linear Response
9.) Slow Response to Zero or Span

10.) HVPS warning, after factory calibration
10.) Auto-Zero Warning

11) No Flow

11)) No analog or incorrect analog output
12) Any Temperature Warning
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NO POWER I

Incorrect voltage or Frequency Verify that the correct voltage and
re— powering the analyzer ===\ frequency are going to the analyzer

Unit must be plugged into a 3 wire

Unit plugged into a good socket |
] SATETY PpOWEr input

Check circuit breaker Reset circuit breaker

NO FRONT PANEL OR A I
LOCKING UP DISPLAY

Check if the DC voltage is bad Verify proper DC voltages on the relay
e ======lboard test points.

Something bringing down 1°C Follow service note 03-028,
~|“Troubleshooting the 1°C BUS”

Bus
CPU or Motherboard has Follow Service note 05-017. Must
— failed === have cables 05324 and 05328
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OPTICAL TEST BAD,

ELECTRICAL TEST OK
Bad HVPS Perform an HVPS test, measuring
| =1 across each pin of the HVPS
Check optical test LED. Pull the LED
Bad Optical LED out of the cold block and verify
| ~| through the signal 1/O that it turns on
and off
E— Bad PMT | Replace PMT
—— Bad Preamp | Replace Preamp
BAD ELECTRICAL
TEST
rem— Bad Preamp === Replace Preamp
I Bad Cabling ___| Replace cables going from preamp
to motherboard
— Bad Motherboard | Replace Motherboard (5 Year

warranty part)
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UNSTABLE READING
AT ZERO, ZERO NOISE

Leak in the analyzer

= Internal Charcoal depleted

Dirty Sample tubing or
sample filter

Zero Air Contaminated

_| Dirty Reaction Cell and PMT
filter

Pressure difference from
— NO to NOx

Excessive Dark PMT noise

| Excessive Dark HVPS noise

Excessive Dark Preamp
Noise

Perform a Leak check on the analyzer. Cap the
sample inlet and the drier inlet and make sure the
sample pressure drops <10” and is equal to the Rcell
pressure to within 0.2”

Replace charcoal and check with a known zero

Replace tubing or sample filter

Switch Zero Air sources or replace scrubber material
in current source of zero air

Open reaction cell and clean with Distilled or De-
ionized water and a lint free cloth only. Also make
sure to clean the 660nM PMT filter. If it won’t come
clean or is scratched, replace the filter.

Watch the sample pressure. If it changes more than
0.2” between NO and NOX, bypass the converter. If
the pressure is now stable replace the converter, if
not replace the NO/NOXx valves

Clean PMT contact leads with alcohol. If still noisy,
Replace PMT

Clean HVPS contact sockets with alcohol. If still
noisy, Replace HVPS

Clean shielded preamp area with alcohol. If still
noisy, replace Preamp board
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UNSTABLE READING

AT SPAN, SPAN NOISE

Perform a Leak check on the analyzer. Cap the
Leak in the analyzer | sampleinlet and the drier inlet and make sure the
sample pressure drops <10” and is equal to the Rcell
pressure to within 0.2”

= Sample inlet filter dirty =i Replace sample filter

Noisy high voltage power Clean HVPS sockets with alcohol. If still noisy,
supply =) replace HVPS

Open reaction cell and clean with Distilled or De-
Contaminated Reaction cell ionized water and a lint free cloth only. Also make
sure to clean the 660nM PMT filter. If it won’t come
clean or is scratched, replace the filter.

L Bad Converter Bypass the converter. If the reading is now stable,
then replace the converter

Replace the suspect valve. The A-zero reading should
Bad A-zero or NOX/NO be the same on zero and span. If it is not, then the a-
== 7ero0 valve is bad. The Pressure should be the same

valve in NO or NOx mode. If it is not, then the NO/NOXx
valve is bad.
| Noisy PMT Clean PMT leads with alcohol. If still noisy, replace

PMT

—  Unstable O3 Generator = Replace Ozone Generator

- Clean Preamp circuitry with Alcohol; Make sure to
— Noisy Preamp === clean under the ground shield and on both sides of
the preamp
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UNABLE TO ZERO (NO

ZERO BUTTON)

Perform a Leak check on the analyzer. Cap the
Leak in the analyzer sample inlet and the drier inlet and make sure the
sample pressure drops <10” and is equal to the Rcell
pressure to within 0.2”

Internal Charcoal depleted Replace charcoal and check with a known zero

source

Dirty Sample tubing or
= sample filter =l Replace tubing or sample filter

Zero Air Contaminated Switch Zero Air sources or replace scrubber material
in current source of zero air

This could be caused by the HVPS, PMT, or Preamp
having too much Dark current. Try cleaning each
device and if that doesn’t help replace each one until
the culprit is found. It could also be because of
contamination in the reaction cell. Clean the
reaction cell with distilled/de-ionized water.

Auto-Zero too high

Not enough light is getting to the PMT. This is either
caused because of low flow rates or a dirty 660nM
PMT filter. Check flows and clean PMT filter.

HVPS gain too high
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UNABLE TO SPAN (NO
SPAN BUTTON OR NO
RESPONSE TO SPAN)

Perform a Leak check on the analyzer. Cap the
sample inlet and the drier inlet and make sure the
sample pressure drops <10” and is equal to the Rcell
pressure to within 0.2”

Leak in the analyzer

Measure sample flow and ozone flow. Replace
= No Flow or Low Flow === Filters. Ifstill no flow, check for flow restrictions in
the tubing.

Rcell pressure too high | Reell pressure should be <10”Hg. Ifitis higher than
10", rebuild the pump.

= Dirty PMT filter === Clean or Replace 660nM PMT filter

Perform optical and electrical | __| See Troubleshooting Trees regarding optical and

tests electrical tests
Concentration too far from If all other testing looks good, perform a factory
== target or the slope istoo far | ™| calibration on the analyzer to get the slopes back to
out 1.000 +- 0.3
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NON-LINEAR
RESPONSE

Perform a Leak check on the analyzer. Cap the

Leak in the analyzer | sample inlet and the drier inlet and make sure the
sample pressure drops <10” and is equal to the Rcell
pressure to within 0.2”

Slope out of spec. Perform a factory calibration on the analyzer to get

1.00 +- 0.3 the slopes back to 1.00 +- 0.3
Flow rates incorrect | Measure flow rates. Should be 500cc/min for sample
and 80cc/min for ozone
Improper zero/span . Check zero and span points again. Wait 15minutes
on each gas, and make sure they are correct
L Bad bottle of gas ___| Tryanew bottle of gas. Re-zero and re-span then
check the linearity again
e Calibrator not correct == Re-check the calibration of your MFCs

If the analyzer reads correctly at your span point but
Bad Ozone Generator __| highonyour linearity points, then the ozone
generator might not be outputting enough ozone.
Replace ozone generator to fix the problem
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SLOW RESPONSE TO
ZERO OR SPAN

Perform a Leak check on the analyzer. Cap the
Leak in the analyzer | sample inlet and the drier inlet and make sure the
sample pressure drops <10” and is equal to the Rcell
pressure to within 0.2”

Measure the Flow with an external flow meter. It
- Low flow el should be 500cc +- 10%. If not replace filters and
look for restrictions.

Replace sample particulate filter, taking care not to

Contaminated Sample filter
touch it with your fingers. Use a glove if necessary.

| Contaminated Reaction Cell Clean the reaction cell with distilled/de-ionized water
and a lint free cloth.

Input span/zero gas and wait until the analyzer is
= E stable. Disconnect the sample inlet to the analyzer
Gas to the analyzer is taking but let the cal gas keep flowing. Wait 5 minutes.
— too |ong to get to the === Reconnect the sample line. If it goes right to the
analvzer concentration you expect or closer than it was when
you disconnected the tubing, then calibration system
is the problem.
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HVPS WARNING AFTER
FACTORY CALIBRATION

Perform a Leak check on the analyzer. Cap the
sample inlet and the drier inlet and make sure the
sample pressure drops <10” and is equal to the Rcell
pressure to within 0.2”

Leak in the analyzer

Measure the flow rates. Should be 500cc/min for
Low Flow rates sample and 80cc/min for ozone. If they are low
replace the filters.

— Dirty PMT filter === Clean or Replace the 660nM PMT filter

AUTO-ZERO WARNING

Auto-Zero Valve bad Record the A-Zero reading after 15minutes on span
= === and then 15minutes on zero. It should be the same.
If it is more then 2mV difference, replace the valve.

Input Zero gas, wait 15minutes, watch the PMT
value and then disconnect the ozone generator from
== Contamination in the Rxcell |===== the top of the Reaction cell. If the PMT value drops,
there is contamination in the reaction cell and should
be cleaned

Either the PMT, HVPS, or Preamp is causing a high
— High Dark Offset =l dark offset. Replace each part one at a time until the
problem is solved.
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NO FLOW

Front panel particulate filter

m dirty === Replace front panel particulate filter
Stainless steel sintered filter Replace the sintered filter in front of the critical flow
= dirty === orifices, located underneath the fittings on top of the

Reaction Chamber.

| Rxcell pressure is >14”"Hg | _| Check for leaks between the pump and the analyzer.
If there are no leaks, rebuild the pump.

Pump seized up or not
turning === Replace the entire pump

= Pump diaphragm torn === Rebuild the pump

Go through the entire analyzer looking for any bent
Crimped tubing or other flow or pinched tubing, especially near the front panel

— restriction in the lines === and rear panel. Disconnect tubing at various

locations in the analyzer checking for flow to narrow

the problem down

NO ANALOG OR

INCORRECT ANALOG
OUTPUT
Outputs not properly Perform an analog output calibration. Refer to
— calibrated ===\ service note 03-020
Output set for VVoltage or Look at the motherboard on the rear panel and J19,
current when it should be J21, and J23. Each connector that has a small circuit
o the oth === poard about 2” by 1” is configured for current. If it
€ other has two shunts across the two left pins, or a small %"
by % circuit board, it is configured for Voltage.
— Bad motherboard = Replace motherboard. (5 year warranty part)
Noisy Outputs Needs Analog Output Stabilizer board
- | (K1T000214 )
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ANY TEMPERATURE
WARNING

Toggle the heater on and off in the Signal 1/0 menu
while measuring the AC voltage going to the heater.
= Bad Relay ===t This should switch between 0V and line voltage. If
the LED is turning on and off but the voltage isn’t
changing, the Relay is bad.

Measure the Resistance of the thermistor in question.
It should be around 25K ohms at room temperature.

= Bad Thermistor =={ As the temperature goes up, the resistance will go
down. If the thermistor reads open or a short, it is
bad.

Measure the Resistance of the heater. It should be
Bad Heater =l |ess than 1K ohms in most cases. If it is open or
shorted, it is bad
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