



































































































































































































































































































































































































































































































































































































































































































































































































































Model T101 Instruction Manual TROUBLESHOOTING & REPAIR

¢ Gain adjustment potentiometer (Full scale is 10 turns).

Figure 11-4. Pre-Amplifier Board Layout
6. Turn the gain adjustment potentiometer 12 turns clockwise to its maximum setting.

7. While feeding 400 ppb H,S (or 80% range value) to the analyzer and waiting until the STABIL
value is below 0.5 ppb look at the front panel and scroll to the NORM PMT value. This value
should always be two times the span gas concentration in ppb. With 400 ppb H,S, the NORM
PMT should show 800 mV on a properly calibrated analyzer.

8. Set the HVPS coarse adjustment to its minimum setting (0). Set the HVPS fine adjustment
switch to its maximum setting (F).

9. Set the HVPS coarse adjustment switch to the lowest setting that will give you more than 800
mV NORM PMT signal. The coarse adjustment typically increments the NORM PMT signal in
100-300 mV steps.

10. Adjust the HVPS fine adjustment such that the NORM PMT value is just above 800 mV. It may
be necessary to go back and forth between coarse and fine adjustments if the proper value is
at the threshold of the min/max coarse setting.
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NOTE

Do not overload the PMT by accidentally setting both adjustment switches to their
maximum setting. This can cause permanent damage to the PMT.

11. Adjust the NORM PMT value with the gain potentiometer down to 80010 mV. This is the final
very-fine adjustment.

12. Perform software span and zero calibrations (Section 7.2, 7.4 or 7.8) to normalize the sensor
response to its new PMT sensitivity.

13. Review the slope and offset values, the slopes should be 1.000+0.300 and the offset values
should be <250 mV.

11.7. Technical Assistance

If this manual and its trouble-shooting / repair sections do not solve your problems, technical
assistance may be obtained from Teledyne API, Customer Service, 9480 Carroll Park Drive, San
Diego, CA 92121. Phone: +1 858 657 9800 or 1-800 324 5190. Fax: +1 858 657 9816. Email:
api-customerservice@teledyne.com.

Before you contact customer service, fill out the problem report form in Appendix C, which is also
available online for electronic submission at http://www.teledyne-api.com/forms/index.asp.
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12. A PRIMER ON ELECTRO-STATIC DISCHARGE

Teledyne API considers the prevention of damage caused by the discharge of static electricity to
be extremely important part of making sure that your analyzer continues to provide reliable
service for a long time. This section describes how static electricity occurs, why it is so dangerous
to electronic components and assemblies as well as how to prevent that damage from occurring.

12.1. How Static Charges are Created

Modern electronic devices such as the types used in the various electronic assemblies of your
analyzer, are very small, require very little power and operate very quickly. Unfortunately, the
same characteristics that allow them to do these things also make them very susceptible to
damage from the discharge of static electricity. Controlling electrostatic discharge begins with
understanding how electro-static charges occur in the first place.

Static electricity is the result of something called triboelectric charging which happens whenever
the atoms of the surface layers of two materials rub against each other. As the atoms of the two
surfaces move together and separate, some electrons from one surface are retained by the other.

/—> Materials <—\
Contact

Materials
Separate

= PROTONS =3 PROTONS =3

PROTONS =3 PROTONS =3 =
ELECTRONS = 3 ELECTRONS = 3 ELECTRONS =2 ELECTRONS =4
NET CHARGE = 0 NET CHARGE =0 NET CHARGE = -1 NET CHARGE = +1

Figure 12-1. Triboelectric Charging

If one of the surfaces is a poor conductor or even a good conductor that is not grounded, the
resulting positive or negative charge cannot bleed off and becomes trapped in place, or static.
The most common example of triboelectric charging happens when someone wearing leather or
rubber soled shoes walks across a nylon carpet or linoleum tiled floor. With each step, electrons
change places and the resulting electro-static charge builds up, quickly reaching significant levels.
Pushing an epoxy printed circuit board across a workbench, using a plastic handled screwdriver
or even the constant jostling of Styrofoam ™ pellets during shipment can also build hefty static
charges
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Table 12-1. Static Generation Voltages for Typical Activities

65-90% 10-25%
MEANS OF GENERATION RH RH

Walking across nylon carpet 1,500V 35,000V
Walking across vinyl tile 250V 12,000V
Worker at bench 100V 6,000V
Poly bag picked up from 1,200V 20,000V
bench
Moving around in a chair
padded with urethane foam 1,500V 18,000V

12.2. How Electro-Static Charges Cause Damage

Damage to components occurs when these static charges come into contact with an electronic
device. Current flows as the charge moves along the conductive circuitry of the device and the
typically very high voltage levels of the charge overheat the delicate traces of the integrated
circuits, melting them or even vaporizing parts of them. When examined by microscope the
damage caused by electro-static discharge looks a lot like tiny bomb craters littered across the
landscape of the component’s circuitry.

A quick comparison of the values in Table 12-1 with the those shown in the Table 12-2, listing
device susceptibility levels, shows why Semiconductor Reliability News estimates that
approximately 60% of device failures are the result of damage due to electro-static discharge.

Table 12-2. Sensitivity of Electronic Devices to Damage by ESD

DAMAGE SUSCEPTIBILITY
DEVICE VOLTAGE RANGE

DAMAGE BEGINS CATASTROPHIC
OCCURRING AT DAMAGE AT

MOSFET 10 100

VMOS 30 1800

NMOS 60 100

GaAsFET 60 2000

EPROM 100 100

JFET 140 7000

SAW 150 500

Op-AMP 190 2500

CMOS 200 3000

Schottky Diodes 300 2500

Film Resistors 300 3000

Resistors 300 7000

ECL 500 500

SCR 500 1000

Schottky TTL 500 2500

Potentially damaging electro-static discharges can occur:
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Any time a charged surface (including the human body) discharges to a device. Even
simple contact of a finger to the leads of a sensitive device or assembly can allow enough
discharge to cause damage. A similar discharge can occur from a charged conductive
object, such as a metallic tool or fixture.

When static charges accumulated on a sensitive device discharges from the device to
another surface such as packaging materials, work surfaces, machine surfaces or other
device. In some cases, charged device discharges can be the most destructive.

A typical example of this is the simple act of installing an electronic assembly into the
connector or wiring harness of the equipment in which it is to function. If the assembly is
carrying a static charge, as it is connected to ground a discharge will occur.

Whenever a sensitive device is moved into the field of an existing electro-static field, a
charge may be induced on the device in effect discharging the field onto the device. If the
device is then momentarily grounded while within the electrostatic field or removed from
the region of the electrostatic field and grounded somewhere else, a second discharge will
occur as the charge is transferred from the device to ground.

12.3. Common Myths About ESD Damage

I didn't feel a shock so there was no electro-static discharge: The human nervous
system isn’t able to feel a static discharge of less than 3500 volts. Most devices are
damaged by discharge levels much lower than that.

I didn’t touch it so there was no electro-static discharge: Electro-static charges are
fields whose lines of force can extend several inches or sometimes even feet away from the
surface bearing the charge.

It still works so there was no damage: Sometimes the damaged caused by electro-
static discharge can completely sever a circuit trace causing the device to fail immediately.
More likely, the trace will be only partially occluded by the damage causing degraded
performance of the device or worse, weakening the trace. This weakened circuit may
seem to function fine for a short time, but even the very low voltage and current levels of
the device’s normal operating levels will eat away at the defect over time causing the
device to fail well before its designed lifetime is reached.

These latent failures are often the most costly since the failure of the equipment in which
the damaged device is installed causes down time, lost data, lost productivity, as well as
possible failure and damage to other pieces of equipment or property.

Static Charges can’t build up on a conductive surface: There are two errors in this
statement.

Conductive devices can build static charges if they are not grounded. The charge will be
equalized across the entire device, but without access to earth ground, they are still
trapped and can still build to high enough levels to cause damage when they are
discharged.

A charge can be induced onto the conductive surface and/or discharge triggered in the
presence of a charged field such as a large static charge clinging to the surface of a nylon
jacket of someone walking up to a workbench.

As long as my analyzer is properly installed, it is safe from damage caused by
static discharges: It is true that when properly installed the chassis ground of your
analyzer is tied to earth ground and its electronic components are prevented from building
static electric charges themselves. This does not prevent discharges from static fields built
up on other things, like you and your clothing, from discharging through the instrument
and damaging it.

07266A DCN5970 271



A Primer on Electro-Static Discharge Model T101 Instruction Manual

12.4. Basic Principles of Static Control

It is impossible to stop the creation of instantaneous static electric charges. It is not, however
difficult to prevent those charges from building to dangerous levels or prevent damage due to
electro-static discharge from occurring.

12.4.1. General Rules

Only handle or work on all electronic assemblies at a properly set up ESD station. Setting up an
ESD safe workstation need not be complicated. A protective mat properly tied to ground and a
wrist strap are all that is needed to create a basic anti-ESD workstation (see figure 12-2).

Protective Mat )VystStrap
Ground Point \
Al

V\\

i

Figure 12-2. Basic anti-ESD Work Station

For technicians that work in the field, special lightweight and portable anti-ESD kits are available
from most suppliers of ESD protection gear. These include everything needed to create a
temporary anti-ESD work area anywhere.

¢ Always wear an Anti-ESD wrist strap when working on the electronic assemblies
of your analyzer. An anti-ESD wrist strap keeps the person wearing it at or near the
same potential as other grounded objects in the work area and allows static charges to
dissipate before they can build to dangerous levels. Anti-ESD wrist straps terminated with
alligator clips are available for use in work areas where there is no available grounded
plug.

Also, anti-ESD wrist straps include a current limiting resistor (usually around one meg-
ohm) that protects you should you accidentally short yourself to the instrument’s power
supply.

¢ Simply touching a grounded piece of metal is insufficient. While this may
temporarily bleed off static charges present at the time, once you stop touching the
grounded metal new static charges will immediately begin to re-build. In some conditions,
a charge large enough to damage a component can rebuild in just a few seconds.

¢ Always store sensitive components and assemblies in anti-ESD storage bags or
bins: Even when you are not working on them, store all devices and assemblies in a
closed anti-Static bag or bin. This will prevent induced charges from building up on the
device or assembly and nearby static fields from discharging through it.

¢ Use metallic anti-ESD bags for storing and shipping ESD sensitive components
and assemblies rather than pink-poly bags. The famous, “pink-poly” bags are made
of a plastic that is impregnated with a liquid (similar to liquid laundry detergent) which
very slowly sweats onto the surface of the plastic creating a slightly conductive layer over
the surface of the bag.
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While this layer may equalizes any charges that occur across the whole bag, it does not
prevent the build up of static charges. If laying on a conductive, grounded surface, these
bags will allow charges to bleed away but the very charges that build up on the surface of
the bag itself can be transferred through the bag by induction onto the circuits of your ESD
sensitive device. Also, the liquid impregnating the plastic is eventually used up after which
the bag is as useless for preventing damage from ESD as any ordinary plastic bag.

Anti-Static bags made of plastic impregnated with metal (usually silvery in color) provide
all of the charge equalizing abilities of the pink-poly bags but also, when properly sealed,
create a Faraday cage that completely isolates the contents from discharges and the
inductive transfer of static charges.

Storage bins made of plastic impregnated with carbon (usually black in color) are also
excellent at dissipating static charges and isolating their contents from field effects and
discharges.

¢ Never use ordinary plastic adhesive tape near an ESD sensitive device or to close
an anti-ESD bag. The act of pulling a piece of standard plastic adhesive tape, such as
Scotch® tape, from its roll will generate a static charge of several thousand or even tens of
thousands of volts on the tape itself and an associated field effect that can discharge
through or be induced upon items up to a foot away.
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12.4.2. Basic anti-ESD Procedures for Analyzer Repair and Maintenance

12

.4.2.1. Working at the Instrument Rack

When working on the analyzer while it is in the instrument rack and plugged into a properly
grounded power supply.

1.

12

Attach your anti-ESD wrist strap to ground before doing anything else.

e Use a wrist strap terminated with an alligator clip and attach it to a bare metal portion of the
instrument chassis. This will safely connect you to the same ground level to which the
instrument and all of its components are connected.

Pause for a second or two to allow any static charges to bleed away.

Open the casing of the analyzer and begin work. Up to this point, the closed metal casing of
your analyzer has isolated the components and assemblies inside from any conducted or
induced static charges.

If you must remove a component from the instrument, do not lay it down on a non-ESD
preventative surface where static charges may lie in wait.

Only disconnect your wrist strap after you have finished work and closed the case of the
analyzer.

.4.2.2. Working at an Anti-ESD Work Bench.

When working on an instrument of an electronic assembly while it is resting on an anti-ESD work
bench:

1. Plug your anti-ESD wrist strap into the grounded receptacle of the work station before
touching any items on the work station and while standing at least a foot or so away. This
will allow any charges you are carrying to bleed away through the ground connection of the
workstation and prevent discharges due to field effects and induction from occurring.

2. Pause for a second or two to allow any static charges to bleed away.

Only open any anti-ESD storage bins or bags containing sensitive devices or assemblies
after you have plugged your wrist strap into the workstation.

e Lay the bag or bin on the workbench surface.

e Before opening the container, wait several seconds for any static charges on the outside
surface of the container to be bled away by the workstation’s grounded protective mat.

4. Do not pick up tools that may be carrying static charges while also touching or holding an
ESD Sensitive Device.

e Only lay tools or ESD-sensitive devices and assemblies on the conductive surface of your
workstation. Never lay them down on any non-ESD preventative surface.

5. Place any static sensitive devices or assemblies in anti-static storage bags or bins and close
the bag or bin before unplugging your wrist strap.

6. Disconnecting your wrist strap is always the last action taken before leaving the
workbench.

274
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12.4.2.3. Transferring Components from Rack to Bench and Back
When transferring a sensitive device from an installed Teledyne API analyzer to an Anti-ESD
workbench or back:

1. Follow the instructions listed above for working at the instrument rack and workstation.

Never carry the component or assembly without placing it in an anti-ESD bag or bin.
Before using the bag or container allow any surface charges on it to dissipate:

e If you are at the instrument rack, hold the bag in one hand while your wrist strap is
connected to a ground point.

e If you are at an anti-ESD workbench, lay the container down on the conductive work surface.
e In either case wait several seconds.
4. Place the item in the container.
Seal the container. If using a bag, fold the end over and fastening it with anti-ESD tape.
e Folding the open end over isolates the component(s) inside from the effects of static fields.

e Leaving the bag open or simply stapling it shut without folding it closed prevents the bag
from forming a complete protective envelope around the device.

6. Once you have arrived at your destination, allow any surface charges that may have built up
on the bag or bin during travel to dissipate:

e Connect your wrist strap to ground.

e If you are at the instrument rack, hold the bag in one hand while your wrist strap is
connected to a ground point.

e If you are at a anti-ESD work bench, lay the container down on the conductive work surface
e In either case wait several seconds

7. Open the container.

12.4.2.4. Opening Shipments from Teledyne APl Customer Service.

Packing materials such as bubble pack and Styrofoam pellets are extremely efficient generators of
static electric charges. To prevent damage from ESD, Teledyne API ships all electronic
components and assemblies in properly sealed anti-ESD containers.

Static charges will build up on the outer surface of the anti-ESD container during shipping as the
packing materials vibrate and rub against each other. To prevent these static charges from
damaging the components or assemblies being shipped make sure that you always unpack
shipments from Teledyne API Customer Service by:

1. Opening the outer shipping box away from the anti-ESD work area.

2. Carry the still sealed ant-ESD bag, tube or bin to the anti-ESD work area.

Follow steps 6 and 7 of Section 12.4.2.3 above when opening the anti-ESD container at the
work station.

4. Reserve the anti-ESD container or bag to use when packing electronic components or
assemblies to be returned to Teledyne API.
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12.4.2.5. Packing Components for Return to Teledyne APl Customer Service.

Always pack electronic components and assemblies to be sent to Teledyne API Customer Service
in anti-ESD bins, tubes or bags.

WARNING
¢ DO NOT use pink-poly bags.

« NEVER allow any standard plastic packaging materials to touch the
electronic component/assembly directly

¢ This includes, but is not limited to, plastic bubble-pack, Styrofoam
peanuts, open cell foam, closed cell foam, and adhesive tape

¢ DO NOT use standard adhesive tape as a sealer. Use ONLY anti-ESD
tape

Never carry the component or assembly without placing it in an anti-ESD bag or bin.
6. Before using the bag or container allow any surface charges on it to dissipate:

e If you are at the instrument rack, hold the bag in one hand while your wrist strap is
connected to a ground point.

o If you are at an anti-ESD workbench, lay the container down on the conductive work surface.
e In either case wait several seconds.

Place the item in the container.

Seal the container. If using a bag, fold the end over and fastening it with anti-ESD tape.

¢ Folding the open end over isolates the component(s) inside from the effects of static fields.

e Leaving the bag open or simply stapling it shut without folding it closed prevents the bag
from forming a complete protective envelope around the device.

NOTE

If you do not already have an adequate supply of anti-ESD bags or containers available,
Teledyne API’'s Customer Service department will supply them. Follow the instructions
listed above for working at the instrument rack and workstation.
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APPENDIX A-1: Software Menu Trees, Software Version C.5

SAMPLE

Only appear if
reporting range
is set for
AUTO range
mode.

<TST TST>

|

RANGE
H2S STB
SAMP FL
PRES

PMT

NORM PMT
UV LAMP
LAMP RATIO
STR. LGT
DARK PMT
DARK LMP
S0O2 SLOPE
SO2 OFFSET
H2S SLOPE
H2S OFFSET
HVPS
RCELL TEMP
BOX TEMP
PMT TEMP
1ZS TEMP!
CONV TEMP
TEST?

TIME

MSG'2

LOW HIGH
-

ZERO SPAN CONC

TEST FUNCTIONS
Viewable by user while
instrument is in
SAMPLE Mode

F

Figure A-1:

CLR'? SETUP

(Primary Sétup Menu)

CFG DAS RANG PASS CLK MORE

|
(Secondary Setup Menu)

COMM VARS DIAG

! Only appears when warning messages are activated

2 Press to cycle through list of active warning
messages.

3 press to clear the warning message currently
displayed

Basic Sample Display Menu
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SAMPLE

] I | I I I |
TEST* CAL CALZ CALS  MSG“?  CLR*® SETUP

I I Only appear if I I I I I I
reporting range
<TST TST> is set for LOW HIGH LOW HIGH LOW HIGH i|
AUTO range
I | mode. |__| l__l

| | ]

ZERO SPAN CONC ZERO SPAN CONC

TEST FUNCTIONS

Viewable by user while

instrument is in SAMPLE Mode

(see preceding menu tree) | |

(Primary Setup Menu)

CFG DAS RANG PASS CLK MORE

(Secondary Setup Menu)
]

1 . . | |
Only appears when warning messages are activated
2 press to cycle through list of active warning COMM VARS DIAG

messages.

3 Press to clear/erase the warning message currently
displayed

Figure A-2: Sample Display Menu - Units with Z/S Valve or IZS Option installed
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3 Only appears when
reporting range is set to
AUTO range mode.

RANGE TO CAL®

Figure A-3:

Primary Setup Menu (Except DAS)

SETUP
CFG ACAL* DAS RNGE PASS CLK MORE
l_|_I |
PREV NEXT I_I_I Go To DAS MENU :l
TREE
|—|—, | PREV | | NEXT || MODE || SET® | (Fig. A-8) OFF

o MODEL NAME TIME DATE
o PART NUMBER SEQ 1
+ SERIAL NUMBER
: SEQ 2)

ﬁso\'}-{ggﬁE SEQ 3) | |
« LIBRARY REVISION MODE SET UNIT

| ° iCHIP SOFTWARE

REVISION*
* HESSEN PROTOCOL ——

REVISION! | PREV || NEXT |
" SoFtwaRe ':I:' I I

OPTIONS! SNGL IND AUTO
« CPU TYPE
o DATE FACTORY

gg\l;lll;GURATION DISABLED I I I I

ZERO PPB PPM UGM MGM
ENTR ZERO AN [FLENTR [—

! Only appears if a applicable TIMER ENABLE 1 1 = GoTo
option/feature is installed STARTING DATE | <SET | | SET> | EDIT SECONDARY SETUP MENU
and activated. STARTING TIME T I (Fig. A-5)

2 Appears whenever the DELTA DAYS '_I_|
currently displayed DELTA TIME 3
sequence is not set for DURATION | LOW | |H.I'GH3 |

S .
DISABLED CALIBRATE ‘—l—'
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SETUP

CFG ACAL? DAS RNGE PASS CLK MJRE
|
l |
VIEW EDIT
— |
PREV NEXT ENTER SETUPIPASS: 818
| | | | | |
PNS?III'\I"E PREV NEXT INS DEL EDIT PRNT
CALDAT I I
YES NO
CONC
VIEW PNUMTC I
f . . - . ] CALDAT [ 1 | 1
<PRM PRM> PV10 PREV NEXT NX10 <SET S'ET> EDIT  PRNT
l l L '] I '] J
Selects data point to view. Creat h
Ccles throuh NAME resteg/changes name
ists of EVENT
parameters. PARAMETERS
chosen for this |_|_| REPORT PERIOD |
NUMBER OF RECORDS Sets the
YES NO RS-232 REPORT amount of time
CHANNEL ENABLE between each
I I CAL. HOLD report.
PREV NEXT
| 11 | | | |
|—I—, PREV NEXT INS DEL EDIT PRNT
——
Cycles through YES NO
available trigger ON
t
(see SeSt\i/fnnG.Sll.Zs). I : I I [OFF] YES NO
<SET SET> EDIT PRNT |
l J
Cycles through Selects max
already active ] no. of records
t A
(see Soction 6 11 2.4). PARAMETER SAMPLE MODE PRECISION | this channel
|_I_I |
I | | |
PREV NEXT INST AVG MIN MAX
Cycles through available/active parameters | |
(see main manual).

Figure A-4:

A-6

1 Only appears if Z/S valve or IZS option is installed.

Primary Setup Menu (DAS)
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SAMPLE
CFG ACAL" DAS RNGE PASS CLK MORE
|
| | |
COMM VARS DIAG
| |
1 1 1 1 .
ID IN§T3 COM1 COM2 ENTER SETlIJP PASS: 818
| | | | | | | — | | | | |
DHCP IP GTWY SNET TCP1 TCP2 HOST PREV NEXT JUMP EDIT PRINT
| ]
[ | MEASURE_MODE
<SET SET> EDIT CAL_GAS
DAS_HOLD_OFF
|_I_| TPC_ENABLE
RCELL_SET
1ZS_SET
| | | ~] DYN_ZERO =
DYN_SPAN
MODE BAUD RATE TEST PORT CONC. PRECISION
I | | CLOCK_ADJ
PREV NEXT PREV NEXT TEST
_UIET
COMPUTER 1388 Go To
HESSEN PROTOCOL DIAG MENU TREE
E 81 2400 (Fig A-8)
E, 7, 1 4800
RS-485 9600
SECURITY 19200
MULTIDROP PROTOCOL | 38400
ENABLE MODEM 57760 L
ERROR CHECKING? R ON 115200 Only appears if Z/S valve or IZS option is installed.
XON /XOFF HANDS HAKE 2 Only appears on units with IZS option installed.
HARDWARE HANDSHAKE
HARDWARE FIFO? OFF Standard in T-Series; option in E-Series, only appears
COMMAND PROMPT when enabled, then COM 2 is no longer available.
Figure A-5: Secondary Setup Menu (COMM & VARS)
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SETUP
CFG ACAL1 DAS RNGE PASS CLK MORE
|
| | |
COMM VARS DIAG
| I 1 ENTER SETUP PASS: 818
ID CoM1 |
| | | | |
PREV NEXT JUMP EDIT PRINT
INET? ' | |
I I COMM - VARS Car oas—O0F
| <SET SET>| EDIT MENU TREE DAS_HOLD_OFF
(Fig A-5) TPC_ENABLE
RCELL_SET
IZS_SET
DYN_ZERO
DYN_SPAN
— CONC_PRECISION
DHCP CLOCK_ADJ
INSTRUMENT IP
GATEWAY IP
[ SUBNET MASK
TCP PORT?
HOSTNAME* Go To
— DIAG MENU TREE
m (Fig A-8)
INSTRUMENT IP®
GATEWAY IPS
OFF — EDIT SUBNET MASK®
TCP PORT?

L Only appears if a valve option is installed.

2 Standard in T-Series; for E-Series, only appears when the Ethernet card (option 63) is installed.

3 Although TCP PORT is editable regardless of the DHCP state, do not change the setting for this property unless
instructed to by Teledyne Instruments Customer Service personnel.

* HOST NAME is only editable when DHCP is ON.

5 INSTRUMENT IP, GATEWAY IP & SUBNET MASK are only editable when DHCP is OFF.

Figure A-6: Secondary Setup Menu
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SETUP

CFG ACAL DAS RNGE PASS CLK

{ |
COMM VARS

I | |
ID COM1 COM2

I

See
Fiq A-5
SAMPLE FLOW WARNING

|<SET SET>|| EDIT |

| | | |
| VARIATION || RESPONSE MODE || GAS LIST || STATUS FLAGS | B T eE WARNING
BOX TEMP WARNING
WHEEL TEMP WARNING
TYPE 1 SAMPLE TEMP WARNING
TYPE 2 | BCC | | TEXT | | CMD | SAMPLE PRESSURE WARNING

INVALID CONC

INSTRUMENT OFF|

IN MANUAL CALIBRATION MODE
IN ZERO CALIBRATION MODE

IN SPAN CALIBRATION MODE

I | | | | | uGM

| PREV NEXT | INS || DEL || EDIT || PRNT | o

See manual for Flag

. | Selec_t from list of Assignments PPM
available gases

(see Section 6.12.4.6).

YES NO
g:g I;PE Set Hessen ID number for
selected gas type
H@s, 112, REPORTED REPORTED fece Sectlon £12.078).
S02, 111, REPORTED
ON ! Only appears if a valve is installed.
OFF 2 Only appears when the HESSEN mode is enabled for

either COM1 or COM2.

Figure A-7: Secondary Setup Menu - HESSEN Submenu
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SAMPLE
| | i | I | | |
CFG DAS RNGE PASS CLK MORE  —PBTAG
] L]
COMM VARS

ENTER SETUP PASS: 818

| p— |

PREV NEXT
e —
1 | | | | | 1 | |
SIGNAL ANALOG ANALOGI/O OPTIC ELECTRICAL LAMP PRESSURE FLOW TEST
I/0 OUTPUT CONFIGURATION TEIST TEIST CALIBRIATION CALIBRATION CALIBRATION CHANNEL
1 1
ENITR ENTR ENTR ENTR ENTR ENTR ouTPUT
PREV NEXT
f ] I I I I
Start step Test Starts Test Starts Test Starts Test Starts Test Starts Test

0) EXTZERO CAL NONE
1) EXTSPAN CAL PMT READING
2) SELECT SEC GAS UV READING

3 MAINT MODE
4) LANG2 SELECT

5) SAMPLE LED

6) CAL LED

7) FAULT LED

8) AUDIBLE BEEPER
9) ELEC TEST

10) OPTIC TEST

11) PREAMP RANGE HI
12) STSYSTEM OK
13) ST CONC VALID
14) STHIGH RANGE
15) ST ZERO CAL

16) ST SPAN CAL

17) ST DIAG MODE

bk 18) ST H2S MODE

19) STLAMP ALARM
20) ST DARK CAL ALARM
21) ST FLOW ALARM
22) ST PRESS ALARM
23) ST TEMP ALARM
24) ST HVPS ALARM
25) ST_SYSTEM_OK2
26) STCONC ALARM 1
27) ST CONC ALARM 2
28) ST HIGH RANGE2
29) RELAY WATCHDOG
30) RCELL HEATER
31) CONV_HEATER
32) IzZS HEATER?

33) CAL VALVE

34) SPAN VALVE

35) H2S VALVE

36) DARK SHUTTER

37 INTERNAL ANALOG
4 VOLTAGE SIGNALS

72  (see Appendix A tables)

SAMPLE PRESSURE
SAMPLE FLOW

| ——

AOUTS CALIBRATED <SIET SE;I'>

RCELL TEMP
! CHASSIS TEMP
CAL — — AIN CAL'D 128 TEMPY
[CONC OUT 1 l HVPS VOLTAGE
CONC OUT 2 CAL D

TEST OUTPUT

EDIT

I_I_|

<SET SET>

RANGE REC OFFSET AUTO CAL
ON [
OFF I: ON
OFF

1 | I | 1 1
0.1v 1V 5V 10V CURR

2 Only relevant to analyzers with IZS options installed

Figure A-8: Secondary Setup Menu (DIAG)
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APPENDIX A-2: Setup Variables For Serial I/0, Software Version C.5

Table A-1:

Setup Variables

Setup Variable

Numeric
Units

Default
Value

Value Range

Description

Low Access Level

Setup Variables (818 password)

MEASURE_MODE — S02-H2S, S02, Gas measurement mode.
TRS © H2S Enclose value in double
'6 quotes (") when setting from
TRS ?, the RS-232 interface.
S02-H2S,
SO2-TRS 6,
H2S-TRS °,
S0O2-H2S-
TRS 6,
S02-H2S-
REMOTE,
H2S-S02-
REMOTE
CAL_GAS — DEF DEF, Selects calibration gas (i.e.
so2 valve position, as opposed to
! slope/offset). DEF selects
H2S default behavior, in which
valve position and
slope/offset are the same.
Enclose value in double
quotes (") when setting from
the RS-232 interface.
DAS_HOLD_OFF Minutes 15 0.5-20 Duration of DAS hold off
period.
TPC_ENABLE — ON OFF, ON ON enables temperature and
pressure compensation; OFF
disables it.
RCELL_SET oC 50 30-70 Reaction cell temperature
Warnings: set point and warning limits.
45-55

1ZS_SET oC 50 30-70 1ZS temperature set point
Warnings: and warning limits.
45-55

DYN_ZERO — OFF OFF, ON ON enables contact closure
dynamic zero; OFF disables
it.

DYN_SPAN — OFF OFF, ON ON enables contact closure
dynamic span; OFF disables
it.

CONC_PRECISION — 1 AUTO, Number of digits to display

0 to the right of the decimal

! point for concentrations on
1, the display. Enclose value in
2, double quotes () when
3 setting from the RS-232

interface.
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Setup Variable Numeric Default Value Range Description
Units Value
4
CLOCK_ADJ Sec./Day 0 -60-60 Time-of-day clock speed

adjustment.

Medium Access Level Setup Variables (929 pass

word)

LANGUAGE_SELECT - ENGL ENGL, Selects the language to use
for the user interface.
SECD, .
Enclose value in double
EXTN quotes () when setting from
the RS-232 interface.
MAINT_TIMEOUT Hours 2 0.1-100 Time until automatically
switching out of software-
controlled maintenance
mode.
MEASURE_PERIOD Minutes 10 1-60 Length of time to measure
each gas.
MEASURE_DELAY Minutes 3 0.1-20 How long to defer sampling
after switching streams.
FLUSH_DURATION 7 Seconds 10 0.1-100 Length of time to flush prior
to measuring each gas.
CONV_TIME — 33 MS 33 MS, Conversion time for PMT and
66 MS UV detector channels.
! Enclose value in double
133 Ms, quotes () when setting from
266 MS, the RS-232 interface.
533 MS,
1 SEC,
2 SEC
DWELL_TIME Seconds 1 0.1-10 Dwell time before taking
each sample.
FILT_SIZE Samples 240 1-480 Moving average filter size.
FILT_ASIZE Samples 20 1-100 Moving average filter size in
adaptive mode.
FILT_DELTA PPB 20 1-100 Absolute change to trigger
adaptive filter.
FILT_PCT % 5 1-100 Percent change to trigger
adaptive filter.
FILT_DELAY Seconds 180 0-300 Delay before leaving
adaptive filter mode.
FILT_ADAPT — ON OFF, ON ON enables adaptive filter;
OFF disables it.
DIL_FACTOR — 1 0.1-1000 Dilution factor if dilution
enabled with FACTORY_OPT
variable.
USER_UNITS — PPB PPB, Concentration units for user
PPM interface. Enclose value in
' double quotes (*) when
UGM, setting from the RS-232
MGM interface.

A-12
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Setup Variable Numeric Default Value Range Description
Units Value
LAMP_CAL mV 3500 1000-5000 Last calibrated UV lamp
reading.
LAMP_GAIN — 0.9 0.5-1.5 UV lamp compensation
attenuation factor.
TEMPCO_GAIN — 0.15 0.01-10 Temperature coefficient

attenuation factor for
pressure readings.

PMT_TARG_CONC ° Conc 400 0.01- Target SO, concentration
9999.99 during PMT calibration.
PMT_UPDATE_PERIOD ° Seconds 10 1-100 Period between HVPS gain
updates during PMT
calibration.
PMT_CAL_TIMEOUT ° Minutes 5 1-100 Maximum time for PMT
calibration to succeed.
HVPS_ADJUST ° — 0 0-200 HVPS gain adjustment.
HVPS_INTEG ° Gain 5 0-500 Integral coefficient for

adjusting HVPS gain during
PMT calibration.

HVPS_STABIL ° — 1 0.1-10 HVPS gain must stabilize to
g

within this limit for PMT

calibration to succeed.

PMT_ADJUST ° — 0 0-65535 PMT gain adjustment.
SLOPE_CONST — 8 0.1-10 Constant to make visible
slope close to 1.
DARK_ENABLE — ON, OFF, ON ON enables PMT/UV dark
OFF ° calibration; OFF disables it.
DARK_FREQ Minutes 30 0.1-1440 Dark calibration period.
DARK_PRE_DWELL Seconds 10 1-60 Dwell time after closing dark

shutter or turning off lamp
or selecting preamp range.

DARK_POST_DWELL Seconds 10 1-180 Dwell time after opening
dark shutter or turning on
lamp.

DARK_SAMPLES Samples 5 1-10 Number of dark samples to
average.

DARK_FSIZE Samples 2 1-100 Dark offset moving average
filter size.

DARK_LIMIT mV 200 0-1000 Maximum dark offset
allowed.

SO2_SPAN1 Conc 400 0.1-50000 Target SO, concentration
during span calibration of
range 1.

S0O2_SPAN2 Conc 400 0.1-50000 Target SO, concentration
during span calibration of
range 2.

SO2_SLOPE1 PPB/mV 1 0.25-4 SO, slope for range 1.

S0O2_SLOPE2 PPB/mV 1 0.25-4 SO, slope for range 2.
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Setup Variable Numeric Default Value Range Description
Units Value
SO2_OFFSET1 mV 0 -1500-1500 | SO, offset for range 1.
SO2_OFFSET2 mV 0 -1500-1500 | SO, offset for range 2.
H2S_ SPAN1 Conc 400 0.1-50000 Target H,S concentration
during span calibration of
range 1.
H2S_SPAN2 Conc 400 0.1-50000 Target H,S concentration
during span calibration of
range 2.
H2S_SLOPE1 PPB/mV 1 0.25-4 H,S slope for range 1.
H2S_SLOPE2 PPB/mV 1 0.25-4 H,S slope for range 2.
H2S_OFFSET1 mV 0 -1500-1500 H,S offset for range 1.
H2S_OFFSET2 mV 0 -1500-1500 | H,S offset for range 2.
CE_FACTOR1 — 1 0.8-1.2 Converter efficiency factor
for H2S/TRS for range 1.
CE_FACTOR2 — 1 0.8-1.2 Converter efficiency factor
for H2S/TRS for range 2.
TRS_SPAN1 6 Conc 400 0.1-50000 Target TRS concentration
during span calibration of
range 1.
TRS_SPAN2 © Conc 400 0.1-50000 Target TRS concentration
during span calibration of
range 2.
TRS_SLOPE1 © PPB/mV 1 0.25-4 TRS slope for range 1.
TRS_SLOPE2 © PPB/mV 1 0.25-4 TRS slope for range 2.
TRS_OFFSET1 © mV 0 -1500-1500 | TRS offset for range 1.
TRS_OFFSET2 © mvV 0 -1500-1500 | TRS offset for range 2.
TRS_CE_FACTORL1 © — 1 0.8-1.2 Converter efficiency factor
for TRS for range 1.
TRS_CE_FACTOR2 © — 1 0.8-1.2 Converter efficiency factor
for TRS for range 2.
RANGE_MODE — SNGL SNGL, Range control mode. Enclose
IND value in double quotes (*)
' when setting from the RS-
AUTO 232 interface.
PHYS_RANGE1 PPM 2 0.1-2500 Low pre-amp range.
PHYS_RANGE2 PPM 20 0.1-2500 High pre-amp range.
CONC_RANGE1 Conc 500 0.1-50000 D/A concentration range 1.
CONC_RANGE?2 Conc 500 0.1-50000 D/A concentration range 2.
CONC_RANGE3 Conc 500 0.1-50000 D/A concentration range 3.
OXY_FLOW_SET* cc/m 150 0-500 Nominal oxygenator flow set
Warnings: point and warning limits.
50-300
OXY_FLOW_SLOPE * — 1 0.5-1.5 Slope term to correct

oxygenator flow rate.

A-14
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Setup Variable Numeric Default Value Range Description
Units Value
SAMP_FLOW_SET cc/m 700 0-1200 Sample flow set point for
Warnings: f_Iov_v calculation and warning
limits.
350-1200
SAMP_FLOW_SLOPE — 1 0.5-1.5 Sample flow slope correction
factor (adjusted flow =
measured flow x slope).
SFLOW_FILT_SIZE Samples 50 1-200 Sample flow adaptive
moving average filter size.
SAMP_PRESS_SET "Hg 29.92 0-100 Sample pressure set point
Warnings: for pressure c_onjpensation
and warning limits.
15-35
CONV_TYPE 2 — MOLY NONE, MOLY | Converter type.
CONV_SET ? oC 315 0-350 Converter temperature set
Warnings: point and warning limits.
310-320
BOX_SET oC 30 5-60 Box temperature warning
Warnings: limits. Set point is not used.
8-50
PMT_SET oC 7, 0-40 PMT temperature set point
159 and warning limits.
Warnings:
2-12,
2-20°
RS232_MODE BitFlag 0 0-65535 RS-232 COM1 mode flags.
Add values to combine flags.
1 = quiet mode
2 = computer mode
4 = enable security
16 = enable Hessen protocol
5
32 = enable multi-drop
64 = enable modem
128 = ignore RS-232 line
errors
256 = disable XON / XOFF
support
512 = disable hardware
FIFOs
1024 = enable RS-485 mode
2048 = even parity, 7 data
bits, 1 stop bit
4096 = enable command
prompt
07266A DCN5970 A-15
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Setup Variable Numeric Default Value Range Description
Units Value
BAUD_RATE — 115200 300, RS-232 COM1 baud rate.
1200 Enclose value in double
! quotes (*) when setting from
2400, the RS-232 interface.
4800,
9600,
19200,
38400,
57600,
115200
MODEM_INIT — “AT YO &DO Any RS-232 COM1 modem
&HO &I0 character in initialization string. Sent
S0=2 &B0 the allowed verbatim plus carriage return
&N6 &MO0 EO | character to modem on power up or
Q1 &wo” set. Up to manually. Enclose value in
100 double quotes (") when
characters setting from the RS-232
long. interface.

RS232_MODE2 BitFlag 0 0-65535 RS-232 COM2 mode flags.

(Same settings as
RS232_MODE.)
BAUD_RATE2 — 19200 300, RS-232 COM2 baud rate.
1200 Enclose value in double
! quotes (*) when setting from
2400, the RS-232 interface.
4800,
9600,
19200,
38400,
57600,
115200
MODEM_INIT2 — “AT YO &DO Any RS-232 COM2 modem
&HO &I0 character in initialization string. Sent
S0=2 &BO0 the allowed verbatim plus carriage return
&N6 &M0 EO | character to modem on power up or
Q1 &wo” set. Up to manually. Enclose value in
100 double quotes () when
characters setting from the RS-232
long. interface.

RS232_ PASS Password 940331 0-999999 RS-232 log on password.

MACHINE_ID 1D 101 2, 0-9999 Unique ID number for

102 3 instrument.
108 *

COMMAND_PROMPT - “Cmd> " Any RS-232 interface command
character in prompt. Displayed only if
the allowed enabled with RS232_MODE
character variable. Enclose value in
set. Up to double quotes (*) when
100 setting from the RS-232
characters interface.
long.

A-16
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Setup Variable Numeric Default Value Range Description
Units Value
TEST_CHAN_ID — NONE NONE, Diagnostic analog output ID.
Enclose value in double
PMT quotes (") when setting from
READING, | the RS-232 interface.
uv
READING,
OXY
FLOW?,
SAMPLE
FLOW,
SAMPLE
PRESSURE
I
RCELL
TEMP,
CHASSIS
TEMP,
I1ZS TEMP,
PMT TEMP,
CONV TEMP
2I
HVPS
VOLTAGE
REMOTE_CAL_MODE — S0O2-LOW S02-LOwW, Gas and range to calibrate
SO2-HIGH, during con_tact—_closure and
Hessen calibration. Enclose
H25-LOW, value in double quotes (%)
H2S-HIGH, when setting from the RS-
TRS-LOWS, 232 interface.
TRS-HIGH®
HOLD_DAC_ON_CAL — OFF OFF, ON ON holds D/A outputs during
zero/span calibration; OFF
permits D/A outputs to
change.
PASS_ENABLE — OFF OFF, ON ON enables passwords; OFF
disables them.
RCELL_CYCLE Seconds 2 0.5-30 Reaction cell temperature
control cycle period.
RCELL_PROP 1/0C 0.3 (prop. 0-10 Reaction cell temperature
band = 3.3 PID proportional coefficient.
OC)
RCELL_INTEG — 0.005 0-10 Reaction cell temperature
PID integral coefficient.
RCELL_DERIV — 0.5 0-10 Reaction cell temperature

PID derivative coefficient.

07266A DCN5970

A-17




Teledyne API T/E-Series Models 101, 102, and 108 Software Documentation (PN05492C DCN5970)

Setup Variable Numeric Default Value Range Description
Units Value
1ZS_CYCLE Seconds 2 0.5-30 1ZS temperature control
cycle period.
I1ZS_PROP 1/0C 1 (prop. 0-10 1ZS temperature PID
band = 1 °C) proportional coefficient.
IZS_INTEG — 0.03 0-10 IZS temperature PID integral
coefficient.
1ZS_DERIV — 0 0-10 I1ZS temperature PID
derivative coefficient.
HVPS_SET Volts 650 0-2000 High voltage power supply
Warnings: warning limits. Set point is
not used.
400-900
MAX_PMT_DETECTOR mV 4995 0-5000 PMT detector maximum
warning limit.
PHOTO_ABS_LIMITS mV 450 0-5000 Pre-amplified UV lamp
- . minimum/maximum warning
Warnings: limits. Set point is not used.
125-625
UV_LAMP_LIMITS mV 3500 0-5000 UV lamp minimum/maximum
Warnings: warning limits. Set point is
not used.
1000-4995
ELEC_TEST_LEVEL ° — 0 0-65535 Electrical test level setting.
OPTIC_TEST_LEVEL ° — 0 0-65535 Optical test level setting.
SERIAL_NUMBER — “00000000 | Any Unique serial number for
” character in instrument. Enclose value in
the allowed double quotes () when
character setting from the RS-232
set. Up to interface.
100
characters
long.
DISP_INTENSITY — HIGH HIGH, Front panel display intensity.
MED Enclose value in double
' quotes (*) when setting from
LOW, the RS-232 interface.
DIM
I2C_RESET_ENABLE - ON OFF, ON I°C bus automatic reset

enable.

A-18
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Setup Variable

Numeric
Units

Default
Value

Value Range

Description

CLOCK_FORMAT

“TIME=%H:
%M:%S"

Any
character in
the allowed
character
set. Up to
100
characters
long.

Time-of-day clock format
flags. Enclose value in
double quotes (*) when
setting from the RS-232
interface.

“%a" = Abbreviated
weekday name.

“%b"” = Abbreviated month
name.

“%d"” = Day of month as
decimal number (01 - 31).
“%H" = Hour in 24-hour
format (00 - 23).

“%]I1"” = Hour in 12-hour
format (01 - 12).

“%j"” = Day of year as
decimal number (001 -
366).

“%m” = Month as decimal
number (01 - 12).

“%M” = Minute as decimal
number (00 - 59).

“%p"” = A.M./P.M. indicator
for 12-hour clock.

“%S"” = Second as decimal
number (00 - 59).

“%w"” = Weekday as decimal
number (0 - 6; Sunday is
0).

“%y"” = Year without

century, as decimal number
(00 - 99).

“%Y" = Year with century,
as decimal number.

“%%" = Percent sign.

ALARM_TRIGGER 8

Cycles

1-100

Number of times
concentration must exceed
limit to trigger alarm.

07266A DCN5970
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Setup Variable Numeric Default Value Range Description
Units Value
FACTORY_OPT BitFlag 0 0-65535 Factory option flags. Add

values to combine flags.
1 = enable dilution factor

2 = zero/span valves
installed

4 = IZS installed (implies
zero/span valves installed)

16 = display units in
concentration field
32 = enable software-

controlled maintenance
mode

128 = enable switch-
controlled maintenance
mode

2048 = enable Internet
option

! All instances of “"H2S” in T101, M101E are changed to "TRS” in T102, M102E, and "TS” in T108, M108E.
2 T101, M101E.

3 T102, M102E.

4 T108, M108E.

Must power-cycle instrument for these options to fully take effect.

Triple-gas option.

Fast measurement option.

Concentration alarm option.

° T108U, M108EU.
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APPENDIX A-3: Warnings and Test Measurements, Software Version C.5

Table A-2: Warning Messages

Name' Message Text Description
Warnings
WSYSRES SYSTEM RESET Instrument was power-cycled or the
CPU was reset.
WDATAINIT DATA INITIALIZED Data storage was erased.
WCONFIGINIT CONFIG INITIALIZED Configuration storage was reset to

factory configuration or erased.

WSO2ALARM1 ’

SO2 ALARM 1 WARN

SO, concentration alarm limit #1
exceeded

WSO2ALARM?2 ’

SO2 ALARM 2 WARN

SO, concentration alarm limit #2
exceeded

WH2SALARM1 ’

H2S ALARM 1 WARN

H>S/TRS concentration alarm limit
#1 exceeded

WH2SALARM2 ’

H2S ALARM 2 WARN

H>S/TRS concentration alarm limit
#2 exceeded

WTRSALARM1 7*>

TRS ALARM 1 WARN

TRS concentration alarm limit #1
exceeded

WTRSALARM?2 7*>

TRS ALARM 2 WARN

TRS concentration alarm limit #2
exceeded

WPMT

PMT DET WARNING

PMT detector outside of warning
limits specified by DETECTOR_LIMIT
variable.

WUVLAMP

UV LAMP WARNING

UV lamp reading outside of warning
limits specified by DETECTOR_LIMIT
variable.

WOXYFLOW ©

OXY FLOW WARNING

Oxygenator flow outside of warning
limits specified by OXY_FLOW_SET
variable.

WSAMPFLOW

SAMPLE FLOW WARN

Sample flow outside of warning
limits specified by SAMP_FLOW_SET
variable.

WSAMPPRESS

SAMPLE PRESS WARN

Sample pressure outside of warning
limits specified by SAMP_PRESS_SET
variable.

WCONVTEMP #

CONV TEMP WARNING

Converter temperature outside of
warning limits specified by
CONV_SET variable.

WBOXTEMP BOX TEMP WARNING Chassis temperature outside of
warning limits specified by BOX_SET
variable.

WRCELLTEMP RCELL TEMP WARNING Reaction cell temperature outside of
warning limits specified by
RCELL_SET variable.

WIZSTEMP I1ZS TEMP WARNING 1ZS temperature outside of warning
limits specified by IZS_SET variable.

WPMTTEMP PMT TEMP WARNING PMT temperature outside of warning
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limits specified by PMT_SET variable.

WDARKCAL

DARK CAL WARNING

Dark offset above limit specified by
DARK_LIMIT variable.

WHVPS

HVPS WARNING

High voltage power supply output
outside of warning limits specified by
HVPS_SET variable.

WDYNZERO

CANNOT DYN ZERO

Contact closure zero calibration
failed while DYN_ZERO was set to
ON.

WDYNSPAN

CANNOT DYN SPAN

Contact closure span calibration
failed while DYN_SPAN was set to
ON.

WREARBOARD

REAR BOARD NOT DET

Rear board was not detected during
power up.

WRELAYBOARD

RELAY BOARD WARN

Firmware is unable to communicate
with the relay board.

WFRONTPANEL

FRONT PANEL WARN

Firmware is unable to communicate
with the front panel.

WANALOGCAL

ANALOG CAL WARNING

The A/D or at least one D/A channel
has not been calibrated.

Engineering software.
Current instrument units.

4 T101, M101E.

Triple-gas option.

® T108, M108E.
Concentration alarm option.
8 T108U, M108EU.

Optional.

The name is used to request a message via the RS-232 interface, as in “T BOXTEMP”.
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Table A-3: Test Measurements

TEST Measurement Message Text DESCRIPTION

RANGE RANGE=500.0 PPB3 D/A range in single or auto-range
modes.

RANGE1 RANGE1=500.0 PPB 3 D/A #1 range in independent range
mode.

RANGE2 RANGE2=500.0 PPB 3 D/A #2 range in independent range
mode.

RANGE3 ° RANGE3=500.0 PPB 3 D/A #3 range in independent range
mode.

STABILITY SO2 STB=11.4 PPB3 Concentration stability #1.

STABILITY2® SO2 STB2=6.3 PPB3 Concentration stability #2.

RESPONSE 2 RSP=1.11(0.00) SEC Instrument response. Length of
each signal processing loop. Time in
parenthesis is standard deviation.

OXYFLOW © OXY FLOW=150 CC/M Oxygenator flow rate

SAMPFLOW SAMP FL=700 CC/M Sample flow rate.

SAMPPRESS PRES=29.9 IN-HG-A Sample pressure.

PMTDET PMT=762.5 MV Raw PMT reading.

NORMPMTDET NORM PMT=742.9 MV PMT reading normalized for
temperature, pressure, auto-zero
offset, but not range.

UVDET UV LAMP=3457.6 MV UV lamp reading.

STABILITYUV ° UV STB=5.607 MV UV lamp stability reading.

LAMPRATIO LAMP RATIO=100.0 % UV lamp ratio of current reading
divided by calibrated reading.

STRAYLIGHT STR. LGT=0.1 PPB Stray light offset.

DARKPMT DRK PMT=19.6 MV PMT dark offset.

DARKLAMP DRK LMP=42.4 MV UV lamp dark offset.

SO2SLOPE S02 SLOPE=1.000 Slope for current range, computed
during zero/span calibration.

SO20FFSET S02 OFFS=0.0 MV Offset for current range, computed
during zero/span calibration.

H2SSLOPE H2S SLOPE=1.000 Slope for current range, computed
during zero/span calibration.

H2SOFFSET H2S OFFS=0.0 MV Offset for current range, computed
during zero/span calibration.

TRSSLOPE ° TRS SLOPE=1.000 Slope for current range, computed
during zero/span calibration.

TRSOFFSET ° TRS OFFS=0.0 MV Offset for current range, computed
during zero/span calibration.

HVPS HVPS=650 VOLTS High voltage power supply output.

RCELLDUTY 2 RCELL ON=0.00 SEC Reaction cell temperature control
duty cycle.

RCELLTEMP RCELL TEMP=52.1 C Reaction cell temperature.

BOXTEMP BOX TEMP=35.5 C Internal chassis temperature.

07266A DCN5970

A-23




Teledyne API T/E-Series Models 101, 102, and 108 Software Documentation (PN05492C DCN5970)

TEST Measurement

Message Text

DESCRIPTION

PMTTEMP PMT TEMP=7.0 C PMT temperature.

IZSDUTY 2 IZS ON=0.00 SEC 1ZS temperature control duty cycle.

IZSTEMP I1ZS TEMP=52.2 C 1ZS temperature.

CONVTEMP * CONV TEMP=315.0 C Converter temperature.

S02 S02=261.4 PPB SO, concentration for current range.

H2S/TRS H2S/TRS=331.6 PPB H>S/TRS concentration for current
range.

TRS ° TRS=378.4 PPB TRS concentration for current range.

TESTCHAN TEST=3721.1 MV Value output to TEST_OUTPUT
analog output, selected with
TEST_CHAN_ID variable.

CLOCKTIME TIME=10:38:27 Current instrument time of day

clock.

4+ T101, M101E.
Triple-gas option.
6 T108, M108E.

8 T108U, M108EU.
Optional.

Engineering software.
Current instrument units.

Concentration alarm option.

The name is used to request a message via the RS-232 interface, as in “T BOXTEMP”.
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APPENDIX A-4: Signal I/0 Definitions, Software Version C.5
Table A-4: Signal I/0 Definitions

Signal Name Bit or Channel Description
Number
Internal inputs, U7, 3108, pins 9-16 = bits 0-7, default I/0 address 322 hex
0-7 Spare
AUX board digital outputs, default I>C address 30 hex

ELEC_TEST’ 0 1 = electrical test on
0 = off

OPTIC_TEST ’ 1 1 = optic test on
0 = off

DARK_TEST’ 2 1 = dark test on
0 = off

PREAMP_RANGE_HI 7 3 1 = select high preamp range
0 = select low range

Internal outputs, U8, 3108, pins 1-8 = bits 0-7, default I/0 address 322 hex

ELEC_TEST 0 1 = electrical test on
0 = off
OPTIC_TEST 1 1 = optic test on
0 = off
PREAMP_RANGE_HI 2 1 = select high preamp range
0 = select low range
3-5 Spare
I2C_RESET 6 1 = reset I°C peripherals
0 = normal
I2C_DRV_RST 7 0 = hardware reset 8584 chip
1 = normal
Control inputs, U11, J1004, pins 1-6 = bits 0-5, default I/0 address 321 hex
EXT_ZERO_CAL 0 0 = go into zero calibration
1 = exit zero calibration
EXT_SPAN_CAL 1 0 = go into span calibration
1 = exit span calibration
SELECT_SEC_GAS 2 0 = select second gas specified by MEASURE_MODE
variable (when one of the “remote” modes are
used)
1 = select first gas
3-5 Spare
6-7 Always 1
Control inputs, U14, 31006, pins 1-6 = bits 0-5, default I/0 address 325 hex
0-5 Spare
6-7 Always 1
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Signal Name

Bit or Channel
Number

Description

Control outputs, U17, 11008, pins 1-8 = bits 0-7, default I/0 address 321 hex

| 0-7

| Spare

Control outputs, U21, J1008, pins 9-12 = bits 0-3, default I/0 address 325 hex

| 0-3

| Spare

Alarm outputs, U21, 31009, pins 1-12 = bits 4-7, default I/0 address 325 hex

ST_SYSTEM_OK2 4 1 = system OK
0 = any alarm condition or in diagnostics mode
ST_CONC_ALARM_1 ° 5 1 = conc. limit 1 exceeded
0 = conc. OK
ST_CONC_ALARM_2° 6 1 = conc. limit 2 exceeded
0 = conc. OK
ST_HIGH_RANGE2 © 7 1 = high auto-range in use (mirrors

ST_HIGH_RANGE status output)
0 = low auto-range

A status outputs, U24, 11017, pins 1-8 = bits 0-7, default I/0 address 323 hex

ST_SYSTEM_OK 0 0 = system OK
1 = any alarm condition
ST_CONC_VALID 1 0 = conc. valid
1 = warnings or other conditions that affect validity
of concentration
ST_HIGH_RANGE 2 0 = high auto-range in use
1 = low auto-range
ST _ZERO_CAL 3 0 = in zero calibration
1 = not in zero
ST_SPAN_CAL 4 0 = in span calibration
1 = not in span
ST_DIAG_MODE 5 0 = in diagnostic mode
1 = not in diagnostic mode
ST_H2S_MODE 6 0 = secondary gas mode (H2S/TRS)
1 = primary gas mode (S02)
ST_TRS_MODE 3 7 0 = TRS gas mode

1 = primary gas mode (S02)

B status outputs, U27, 311018, pins 1-8 = bits 0-7, default I/0 address 324 hex

ST_LAMP_ALARM 0 0 = lamp intensity low

1 = lamp intensity OK
ST_DARK_CAL_ALARM 1 0 = dark cal. warning

1 = dark cal. OK
ST _FLOW_ALARM 2 0 = any flow alarm

1 = all flows OK
ST_PRESS_ALARM 3 0 = any pressure alarm

1 = all pressures OK
ST_TEMP_ALARM 4 0 = any temperature alarm

1 = all temperatures OK
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Signal Name Bit or Channel Description
Number
ST_HVPS_ALARM 5 0 = HVPS alarm
1 = HVPS OK
6-7 Spare
Front panel I°C keyboard, default I°C address 4E hex
MAINT_MODE 5 (input) 0 = maintenance mode
1 = normal mode
LANG2_SELECT 6 (input) 0 = select second language
1 = select first language (English)
SAMPLE_LED 8 (output) 0 = sample LED on
1 = off
CAL_LED 9 (output) 0 = cal. LED on
1 = off
FAULT_LED 10 (output) 0 = fault LED on
1 = off
AUDIBLE_BEEPER 14 (output) 0 = beeper on (for diagnostic testing only)
1 = off
Relay board digital output (PCF8575), default I°C address 44 hex

RELAY_WATCHDOG 0 Alternate between 0 and 1 at least every 5 seconds
to keep relay board active
RCELL_HEATER 1 0 = reaction cell heater on
1 = off
CONV_HEATER ! 2 0 = converter cell heater on
1 = off
3 Spare
IZS_HEATER 0 = IZS heater on
1 = off
Spare
CAL_VALVE 0 = let cal. gas in
1 = let sample gas in
SPAN_VALVE 7 0 = let span gas in
1 = let zero gas in
TRS_VALVE 3 8 0 = switch to TRS gas position
1 = primary gas position (S02)
H2S_VALVE, 9 0 = switch to secondary gas position (H2S/TRS)
TRS_VALVE 1 = primary gas position (S0O2)
TS_VALVE 2 0 = primary gas position (S02)
1 = switch to secondary gas position (TS) 2
DARK_SHUTTER 10 0 = close dark shutter
1 = open
FLUSH_VALVE # 11 0 = open flow restrictor bypass (flush) valve
1 = close
12-15 Spare

07266A DCN5970
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Signal Name Bit or Channel Description
Number
AUX board analog inputs, default I°C address 30 hex

PMT_SIGNAL ’ 0 (register number) PMT detector
UVLAMP_SIGNAL 7 1 UV lamp intensity
NORM_PMT_SIGNAL ’ 2 Normalized PMT detector
PMT_TEMP ’ 3 PMT temperature
HVPS_VOLTAGE ’ 4 HV power supply output
PMT_DARK 7 5 PMT reading during dark cycles
LAMP_DARK 7 6 Lamp reading during dark cycles
AGND_DARK 7 7 AGND reading during dark cycles
AGND_LIGHT ’/ 8 AGND reading during light cycles
VREF_DARK 7 9 VREF4096 reading during dark cycles
VREF_LIGHT 7 10 VREF4096 reading during light cycles

Rear board primary MUX analog inputs
PMT_SIGNAL 0 PMT detector
HVPS_VOLTAGE 1 HV power supply output
PMT_TEMP 2 PMT temperature
UVLAMP_SIGNAL 3 UV lamp intensity

4 Temperature MUX
PHOTO_ABS 5 Pre-amplified UV lamp intensity
OXY_FLOW 2 6 Oxygenator flow rate
SAMPLE_PRESSURE 7 Sample pressure
TEST _INPUT_8 8 Diagnostic test input
REF_4096_MV 9 4.096V reference from MAX6241
SAMPLE_FLOW 10 Sample flow rate
TEST_INPUT_11 11 Diagnostic test input
CONV_TEMP * 12 Converter temperature

13 Spare (thermocouple input?)

14 DAC MUX
REF_GND 15 Ground reference

Rear board temperature MUX analog inputs

BOX_TEMP 0 Internal box temperature
RCELL_TEMP 1 Reaction cell temperature
1ZS_TEMP 2 I1ZS temperature

3 Spare
TEMP_INPUT_4 4 Diagnostic temperature input
TEMP_INPUT_5 5 Diagnostic temperature input
TEMP_INPUT_6 6 Diagnostic temperature input

7 Spare
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Signal Name Bit or Channel Description
Number
Rear board DAC MUX analog inputs

DAC_CHAN_1 0 DAC channel 1 loopback
DAC_CHAN_2 1 DAC channel 2 loopback
DAC_CHAN_3 2 DAC channel 3 loopback
DAC_CHAN_4 3 DAC channel 4 loopback

Rear board analog outputs
CONC_O0UT_1 0 Concentration output #1
CONC_OUT_2 1 Concentration output #2
CONC_OUT_3°3 2 Concentration output #3
TEST_OUTPUT 3 Test measurement output

! T101, M101E.
2 T108, M10SE.

3 Triple-gas option.

4 Fast measurement option.
Concentration alarm option.
High auto range relay option

7 T108U, M108EU.
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APPENDIX A-5: DAS Functions, Software Version C.5

Table A-5: DAS Trigger Events

Name Description
ATIMER Automatic timer expired
EXITZR Exit zero calibration mode
EXITHS Exit high span calibration mode
EXITMP Exit multi-point calibration mode
SLPCHG Slope and offset recalculated
EXITDG Exit diagnostic mode
PMTDTW PMT detector warning
UVLMPW UV lamp warning
DRKCLW Dark calibration warning
CONCW1 2 Concentration limit 1 exceeded
CONCW?2 ? Concentration limit 2 exceeded
RCTMPW Reaction cell temperature warning
IZTMPW IZS temperature warning
PTEMPW PMT temperature warning
CTEMPW ! Converter temperature warning
OFLOWW Oxygenator flow warning
SFLOWW Sample flow warning
SPRESW Sample pressure warning
BTEMPW Box temperature warning
HVPSW High voltage power supply warning

! T101, M101E.
2

Concentration alarm option.
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Appendix A-6: DAS Functions

07266A DCN5970

Name Description Units
PMTDET PMT detector reading mV
PHABS Pre-amplified UV lamp intensity reading mV
UVDET UV lamp intensity reading mV
LAMPR UV lamp ratio of calibrated intensity %
DRKPMT PMT electrical offset mV
DARKUV UV lamp electrical offset mV
S2SLP1 SO, slope for range #1 PPB/mV
S2SLP2 SO, slope for range #2 PPB/mV
H2SLP1 or TRSLP1 H,S/TRS slope for range #1 PPB/mV
H2SLP2 or TRSLP2 H,S/TRS slope for range #2 PPB/mV
TRSLP1 2 TRS slope for range #1 PPB/mV
TRSLP2 2 TRS slope for range #2 PPB/mV
S20FS1 SO, offset for range #1 mV
S20FS2 SO, offset for range #2 mV
H20OFS1 or TROFS1 H,S/TRS offset for range #1 mV
H20OFS2 or TROFS2 H,S/TRS offset for range #2 mV
TROFS1 2 TRS offset for range #1 mV
TROFS?2 2 TRS offset for range #2 mV
S2ZSC1 SO, concentration for range #1 during zero/span calibration, | PPB
just before computing new slope and offset

S2ZSC2 SO, concentration for range #2 during zero/span calibration, | PPB
just before computing new slope and offset

H2ZSC1 or TRZSC1 H,S/TRS concentration for range #1 during zero/span PPB
calibration, just before computing new slope and offset

H2ZSC2 or TRZSC2 H,S/TRS concentration for range #2 during zero/span PPB
calibration, just before computing new slope and offset

TRZSC1 2 TRS concentration for range #1 during zero/span PPB
calibration, just before computing new slope and offset

TRZSC2 2 TRS concentration for range #2 during zero/span PPB
calibration, just before computing new slope and offset

S2CNC1 SO, concentration for range #1 PPB

S2CNC2 SO, concentration for range #2 PPB

H2CNC1 or TRCNC1 H,S/TRS concentration for range #1 PPB

H2CNC2 or TRCNC2 H,S/TRS concentration for range #2 PPB

TRCNC1 2 TRS concentration for range #1 PPB

TRCNC2 2 TRS concentration for range #2 PPB

STABIL Concentration stability #1 PPB

STABL2 * Concentration stability #2 PPB

STABUV ° UV lamp stability mV

STRLGT Stray light reading PPB
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Name Description Units
RCTEMP Reaction cell temperature °C
IZSTMP IZS temperature °C
PMTTMP PMT temperature °C
CNVEF1 Converter efficiency factor for range #1 —
CNVEF2 Converter efficiency factor for range #2 —
TRCEF1 2 TRS converter efficiency factor for range #1 —
TRCEF?2 ? TRS converter efficiency factor for range #2 —
CNVTMP ! Converter temperature °C
OXYFLW 3 Oxygenator flow rate cc/m
SMPFLW Sample flow rate cc/m
SMPPRS Sample pressure “Hg
BOXTMP Internal box temperature °C
HVPS High voltage power supply output Volts
TESTS Diagnostic test input (TEST_INPUT_8) mV
TEST11 Diagnostic test input (TEST_INPUT_11) mV
TEMP4 Diagnostic temperature input (TEMP_INPUT_4) °C
TEMP5 Diagnostic temperature input (TEMP_INPUT_5) °C
TEMP6 Diagnostic temperature input (TEMP_INPUT_6) °C
REFGND Ground reference (REF_GND) mV
RF4096 4096 mV reference (REF_4096_MV) mV
XIN1° Channel 1 Analog In
XIN1SLPE® Channel 1 Analog In Slope
XIN1OFST® Channel 1 Analog In Offset
XIN2° Channel 2 Analog In
XIN2SLPE® Channel 2 Analog In Slope
XIN20OFST® Channel 2 Analog In Offset
XIN3® Channel 3 Analog In
XIN3SLPE® Channel 3 Analog In Slope
XIN3OFST® Channel 3 Analog In Offset
XIN4® Channel 4 Analog In
XIN4SLPE® Channel 4 Analog In Slope
XIN4OFST® Channel 4 Analog In Offset
XIN5® Channel 5 Analog In
XIN5SLPE® Channel 5 Analog In Slope
XINSOFST® Channel 5 Analog In Offset
XING® Channel 6 Analog In
XIN6SLPE® Channel 6 Analog In Slope
XINBOFST® Channel 6 Analog In Offset
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Name Description Units
XIN7® Channel 7 Analog In
XIN7SLPE® Channel 7 Analog In Slope
XIN7OFST® Channel 7 Analog In Offset
XIN8® Channel 8 Analog In
XIN8SLPE® Channel 8 Analog In Slope
XIN8OFST® Channel 8 Analog In Offset
AGNDDK * AGND reading during dark cycles mV
AGNDLT * AGND reading during light cycles mV
RF4VDK * VREF4096 reading during dark cycles mV
RF4VLT * VREF4096 reading during light cycles mV
! T101, M101E.
2 Triple-gas option.
*  T108, M108E.
4 T108U, M108EU.
> Optional.
6 Analog In option, T-Series only.
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APPENDIX A-7: MODBUS Register Map

MODBUS Register Description Units
Address

(dec., 0-based)

MODBUS Floating Point Input Registers
(32-bit IEEE 754 format; read in high-word, low-word order; read-only)

0 PMT detector reading mV

2 UV lamp intensity reading mV

4 UV lamp ratio of calibrated intensity %

6 PMT electrical offset mV

8 UV lamp electrical offset mV

10 SO, slope for range #1 PPB/mV

12 SO, slope for range #2 PPB/mV

14 H,S/TRS slope for range #1 PPB/mV

16 H,S/TRS slope for range #2 PPB/mV

18 S0, offset for range #1 mV

20 SO, offset for range #2 mV

22 H,S/TRS offset for range #1 mV

24 H,S/TRS offset for range #2 mV

26 SO, concentration for range #1 during zero/span PPB
calibration, just before computing new slope and offset

28 SO, concentration for range #2 during zero/span PPB
calibration, just before computing new slope and offset

30 H,S/TRS concentration for range #1 during zero/span PPB
calibration, just before computing new slope and offset

32 H,S/TRS concentration for range #2 during zero/span PPB
calibration, just before computing new slope and offset

34 SO, concentration for range #1 PPB

36 SO, concentration for range #2 PPB

38 H,S/TRS concentration for range #1 PPB

40 H,S/TRS concentration for range #2 PPB

42 Concentration stability #1 PPB

44 Stray light reading PPB

46 Reaction cell temperature °C

48 IZS temperature °C

50 PMT temperature °C

52 Converter efficiency factor for range #1 —

54 Converter efficiency factor for range #2 —

56 Sample flow rate cc/m

58 Sample pressure “Hg
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60 Internal box temperature °C
62 High voltage power supply output Volts
64 Diagnostic test input (TEST_INPUT_8) mV
66 Diagnostic test input (TEST_INPUT_11) mV
68 Diagnostic temperature input (TEMP_INPUT_4) °C
70 Diagnostic temperature input (TEMP_INPUT_5) °C
72 Diagnostic temperature input (TEMP_INPUT_6) °C
74 Ground reference (REF_GND) mV
76 4096 mV reference (REF_4096_MV) mV
78 Pre-amplified UV lamp intensity reading mV
80! Converter temperature °C
825 Oxygenator flow rate cc/m
84° Concentration stability #2 PPB
867 UV lamp stability mvV
100 4 TRS slope for range #1 PPB/mV
102 4 TRS slope for range #2 PPB/mV
104 4 TRS offset for range #1 mvV
106 4 TRS offset for range #2 mvV
108 4 TRS concentration for range #1 during zero/span PPB
calibration, just before computing new slope and offset
1104 TRS concentration for range #2 during zero/span PPB
calibration, just before computing new slope and offset
1124 TRS concentration for range #1 PPB
1144 TRS concentration for range #2 PPB
116 4 TRS converter efficiency factor for range #1 —
1184 TRS converter efficiency factor for range #2 —
MODBUS Floating Point Holding Registers

(32-bit IEEE 754 format; read/write in high-word, low-word order; read/write)
0 Maps to SO2_SPAN1 variable; target conc. for range #1 Conc. units
2 Maps to SO2_SPANZ2 variable; target conc. for range #2 Conc. units
4 Maps to H2S_SPAN1 variable; target conc. for range #1 Conc. units
6 Maps to H2S_SPAN?Z2 variable; target conc. for range #2 Conc. units
100 * Maps to TRS_SPAN1 variable; target conc. for range #1 Conc. units
102 4 Maps to TRS_SPANZ2 variable; target conc. for range #2 Conc. units

MODBUS Discrete Input Registers
(single-bit; read-only)

0 PMT detector warning
1 UV detector warning
2 Dark calibration warning
3 Box temperature warning
4 PMT temperature warning

07266A DCN5970
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5 Reaction cell temperature warning
6 Sample pressure warning
7 HVPS warning
8 System reset warning
9 Rear board communication warning
10 Relay board communication warning
11 Front panel communication warning
12 Analog calibration warning
13 Dynamic zero warning
14 Dynamic span warning
15 Invalid concentration
16 In zero calibration mode
17 In span calibration mode
18 In multi-point calibration mode
19 System status is OK (same meaning as SYSTEM_OK 1/0 signal)
20 Sample flow warning
21 IZS temperature warning
221 Converter temperature warning
235 Oxygenator flow warning
242 SO, concentration alarm limit #1 exceeded
252 S0, concentration alarm limit #2 exceeded
26 2 H,S/TRS concentration alarm limit #1 exceeded
272 H,S/TRS concentration alarm limit #2 exceeded
28 2+ TRS concentration alarm limit #1 exceeded
29 %4 TRS concentration alarm limit #2 exceeded

MODBUS Coil Registers

(single-bit; read/write)

0 Maps to relay output signal 36 (MB_RELAY 36 in signal I/0 list)
1 Maps to relay output signal 37 (MB_RELAY_37 in signal I/0O list)
2 Maps to relay output signal 38 (MB_RELAY 38 in signal I/0 list)
3 Maps to relay output signal 39 (MB_RELAY 39 in signal I/0 list)
203 Triggers zero calibration of range #1 (on enters cal.; off exits cal.)
213 Triggers span calibration of range #1 (on enters cal.; off exits cal.)
223 Triggers zero calibration of range #2 (on enters cal.; off exits cal.)
233 Triggers span calibration of range #2 (on enters cal.; off exits cal.)
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! T101, M101E.
Concentration alarm option.

Set DYN_ZERO or DYN_SPAN variables to ON to enable calculating new slope or offset. Otherwise a
calibration check is performed.

Triple-gas option.
> T108, M108E.

® T108U, M10SEU.
Optional.
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APPENDIX B - Spare Parts

Note

Note

07266A DCN5970

Use of replacement parts other than those supplied by Teledyne Advanced
Pollution Instrumentation (TAPI) may result in non-compliance with European
standard EN 61010-1.

Due to the dynamic nature of part numbers, please refer to the TAPI Website at
http://www.teledyne-api.com or call Customer Service at 800-324-5190 for more
recent updates to part numbers.
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T101 Spare Parts List

(Reference: 073470000, 1/19/2011 10:10:13 AM)

PARTNUMBER

000940100
000940400
000940800
002690000
002700000
002720000
003290000
005960000
009690000
009690100
011630000
012720000
013140000
013210000
013390000
013400000
013420000
013570000
014080100
014400100
014750000
016290000
016300700
037860000
040010000
040030100
041020000
041620100
041800400
042410200
043570000
045230200
046250000
046260000
046880000
048830000
049310100
049760100
050510200
050610100
050610200
050610300
050610400
050630100
051990000
052660000
052930200
055100200
055560000

07266A DCN5970

DESCRIPTION

CD, ORIFICE, .003 GREEN

CD, ORIFICE, .004 BLUE

CD, ORIFICE, .012 (NO PAINT)

CD, LENS, PL-CON (KB)

CD, LENS, BI-CON (KB)

CD, FILTER, 330NM (KB)

THERMISTOR, BASIC (VENDOR ASSY)(KB)
AKIT, EXP, 6LBS ACT CHARCOAL (2 BT=1)
AKIT, TFE FLTR ELEM (FL6 100=1) 47mm
AKIT, TFE FLTR ELEM (FL6, 30=1) 47mm
HVPS INSULATOR GASKET (KB)

ASSY, CELL ADAPTOR, (KB)

ASSY, COOLER FAN (NOX/SOX)

ASSY, VACUUM MANIFOLD

ASSY, KICKER

CD, PMT, SO2, (KB)

ASSY, ROTARY SOLENOID

THERMISTOR HOUSING ASSY SOX/NOX(KB)
ASSY, HVPS, SOX/NOX

OPTION, ZERO AIR SCRUBBER

AKIT, EXP KIT, 1ZS

WINDOW, SAMPLE FILTER, 47MM (KB)
ASSY, SAMPLE FILTER, 47MM, ANG BKT
ORING, TEFLON, RETAINING RING, 47MM (KB)
ASSY, FAN REAR PANEL

PCA, PRESS SENSORS (1X), w/FM4

ASSY, MOLY CONV, WELD, (KB)

ASSY, SO2 SENSOR (KB)

PCA, PMT PREAMP, VR

ASSY, PUMP, INT, SOX/O3/IR *

AKIT, EXPENDABLES

PCA, RELAY CARD

ASSY, RXCELL HEATER/FUSE

ASSY, THERMISTOR, RXCELL (KB)

ASSY, SO2 SCRUBBER, PTFE CARTRIDGE
AKIT, EXP KIT, EXHAUST CLNSR, SILCA GEL
PCA,TEC DRIVER,PMT,(KB)

ASSY, TC PROG PLUG, MINI HICON, 'K', TC1
PUMP, INT, 115/240V * (KB)

OPTION, 100-120V/60Hz (KB)

OPTION, 100-120V/50Hz (KB)

OPTION, 220-240V/50Hz, (KB)

OPTION, 220-240V/60Hz (KB)

PCA, REF DET w/OP20, DUAL OUT

ASSY, SCRUBBER, INLINE EXHAUST, DISPOS
ASSY, HEATER/THERM, 1ZS

ASSY, BAND HEATER TYPE K, NOX

ASSY, OPTION, PUMP, 240V *

ASSY, VALVE, VA59 W/DIODE, 5" LEADS

B-3



T101 Spare Parts List

(Reference: 073470000, 1/19/2011 10:10:13 AM)

PARTNUMBER

058021100
061930000
062390000
066970000
067240000
067300000
067300100
067300200
067900000
068810000
069500000
072150000
072660000
073480100
CNO000073
CNO0000458
CNO0000520
FLO0O00001
FLO000003
FM0000004
HWO0000005
HW0000020
HWO0000030
HW0000031
HWO0000036
HwW0000101
HW0000453
HW0000685
KITO00093
KITO00095
KIT000207
KIT000219
KIT000236
KIT000253
KIT000254
KIT000261
OP0000031
ORO0000001
ORO0000004
ORO0000006
ORO0000007
ORO0000015
OR0000016
ORO0000025
OR0000027
ORO0000039
OR0000046
ORO0000083
OR0000084

B-4

DESCRIPTION
PCA, MOTHERBD, GEN 5-ICOP

PCA, UV LAMP DRIVER, GEN-2 43mA *
ASSY, MOLY GUTS w/WOOL

PCA, INTRF. LCD TOUCH SCRN, F/P

CPU, PC-104, VSX-6154E, ICOP *

PCA, AUX-1/O BD, ETHERNET, ANALOG & USB
PCA, AUX-1/0 BOARD, ETHERNET

PCA, AUX-1/O BOARD, ETHERNET & USB
LCD MODULE, W/TOUCHSCREEN(KB)
PCA, LVDS TRANSMITTER BOARD

PCA, SERIAL & VIDEO INTERFACE BOARD
ASSY. TOUCHSCREEN CONTROL MODULE
MANUAL, T101, OPERATORS

DOM, w/SOFTWARE, T101 *

POWER ENTRY, 120/60 (KB)

PLUG, 12, MC 1.5/12-ST-3.81 (KB)

PLUG, 10, MC 1.5/10-ST-3.81 (KB)

FILTER, SS (KB)

FILTER, DFU (KB)

FLOWMETER (KB)

FOOT

SPRING

ISOLATOR

FERRULE, SHOCKMOUNT

TFE TAPE, 1/4" (48 FT/ROLL)

ISOLATOR

SUPPORT, CIRCUIT BD, 3/16" ICOP
LATCH, MAGNETIC, FRONT PANEL

AKIT, REPLCMNT(3187)214NM FLTR (BF)
AKIT, REPLACEMENT COOLER

KIT, RELAY RETROFIT

AKIT, 4-20MA CURRENT OUTPUT

KIT, UV LAMP, wW/ADAPTER (BIR)

ASSY & TEST, SPARE PS37

ASSY & TEST, SPARE PS38

AKIT, SOX SCRUBBER MATERIAL (CH17), 10z
WINDOW, QUARTZ, 1/2"DIA, .063" THICK (KB
ORING, 2-006VT *(KB)

ORING, 2-029V

ORING, 2-038V

ORING, 2-039V

ORING, 2-117V

ORING, 2-120V

ORING, 2-133V

ORING, 2-042V

ORING, 2-012V

ORING, 2-019V

ORING, 105M, IMM W X 5 MM ID, VITON
ORING, 2-020V
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T101 Spare Parts List

(Reference: 073470000, 1/19/2011 10:10:13 AM)

PARTNUMBER
ORO0000094
PU0000022
RLO0O00015
SW0000025
SWO0000059
WRO0000008

07266A DCN5970

DESCRIPTION

ORING, 2-228V, 50 DURO VITON(KB)

REBUILD KIT, FOR PU20 & 04241 (KB)

RELAY, DPDT, (KB)

SWITCH, POWER, CIRC BREAK, VDE/CE *(KB)
PRESSURE SENSOR, 0-15 PSIA, ALL SEN
POWER CORD, 10A(KB)
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Recommended Spare Parts Stocking Levels, Models T101 and 101E
(Reference 06170E, DCN 5220)

Part Number Description 1 2-5 6-10 11-20 | 21-30 [UNITS
000940800 CD, ORIFICE, .012 (NO PAINT) 1 1 1 2 2
002720000 CD, FILTER, 330NM (KB) 1 1 2 2 3
013400000 CD, PMT, SO2, M100A/E (KB) * * * 1 1
014080100 ASSY, HVPS, SOX/NOX * 1 1 2 2
014610000 KIT, REPLACMENT COOLER ASSY, M100X/200X 1 1 2 2 3
040010000 ASSY, FAN REAR PANEL, E SERIES * * 1 2 3
040030100 PCA, PRESS SENSORS (1X), w/FM4, E SERIES * 1 1 2 2
041710000 ASSY, CPU, CONFIGURATION, "E" SERIES * * * 1 1 1
041800400 PCA, PMT PREAMP, VR, M100E (KB) * * * 2 2
042410200 ASSY, PUMP, INT, SOX/O3/IR * * * * 1 1
With IZS,
042580000 PCA, KEYBOARD, E-SERIES, W/V-DETECT " . 1 1 5 7S Option
With IZS,
045230200 PCA, RELAY CARD, M100E/200E " . 1 1 > 7S Option
046860000 ASSY, SWITCHING VALVE, M101E (KB) * 1 2 2
050630100 PCA, REF DET w/OP20, DUAL OUT, M10XE * * 1 1 2
055560000 ASSY, VALVE, VA59 W/DIODE, 5" LEADS * * 1 2 2
058021100 PCA, E-SERIES MOTHERBOARD, GEN 5-1 * * * 1 2
061930000 PCA, UV LAMP DRIVER, GEN-2 * * * 1 1
062390000 ASSY, MOLY GUTS w/WOOL, M101E/M200EX * * 1 2 2
With 02
DS0000025 DISPLAY, E SERIES (KB) " . " 1 1 Option
FMO0000004 FLOWMETER (KB) * * 1 2 2
KIT000236 KIT, UV LAMP, w/E-A ADAPTER (BIR) * * 1 2 2
SWO0000059 PRESSURE SENSOR, 0-15 PSIA, ALL SEN 1 1 2 2 2
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Appendix C
Warranty/Repair Questionnaire

T101, M101E
(05494D DCN5798)

"‘ TELEDYNE
ADVANCED POLLUTION INSTRUMENTATION

A Teledyne Technologies Company

Company: Contact Name:

Phone Number: Fax Number: Email:

Site Address:

Can we connect to the instrument? If so, provide IP address or modem #:

Model Serial Number: Firmware revision:

The serial number can be found on the back of the instrument, the firmware revision is displayed in the upper left corner of the
display when pressing SETUP on the front panel (Example: C.3).

1. List all front panel error/warning messages:

2. Please complete the following table: (Depending on options installed, not all test parameters
shown below may be available in your instrument)

PARAMETER RE\?ESJDEED ACSITLTJ‘EBLE PARAMETER RE\‘I:I?S")EED AC%TJ&B'—E
RANGE ppb/ppm| 50 ppb - 20 ppm SO2 SLOPE 1.0+ 0.3
H2S STB ppb| < 1 ppb with zero air SO2 OFFS mV < 250
SAMP FL cm3/min 600 = 75 H2S SLOPE
PRES IN-HG-A ~5"<ambient H2S OFFS mV < 250
PMT signal mV -20 to 150 HVPS \ 400-900
with zero air
PMT signal at mV 0-5000 RCELL TEMP °C 50+£1
span gas conc ppb/ppm|  0-20 000 ppb
NORM PMT at mV 0-5000 BOX TEMP °C Ambient + ~5
span gas conc ppb/ppm|  0-20 000 ppb
uv LAMP mV 1000 to 4800 PMT TEMP °C 7+2
LAMP RATIO % 30-120% I1ZS TEMP °C 50+ 3
STR. LGT ppm| < 100 ppb/ zero air|  CONV TEMP °C 315+ 5
DARK PMT mv -50 to 200 ETEST (DIAG menu) mV | 2000 £ 1000
DARK LAMP mV -50 to 200 OTEST (DIAG menu) mV 2000 £ 1000

3. Has the analyzer been checked for leaks? Yes [ ] No [_] For proper flows? Yes [ | No []

4. What are the failure symptoms?

Continue on back if necessary

5. Which tests have you done trying to solve the problem?

Continue on back if necessary

6. If possible, fax a portion of a strip chart or email a data file to customer service.

CUSTOMER SERVICE CONTACT INFORMATION: 6565 Nancy Ridge Drive, San Diego, CA 92121.
PHONE: +1 858 657 9800 or 1-800 324 5190. FAX: +1 858 657 9816. EMAIL: api-customerservice@teledyne.com.

You can access and submit an online version of this form at http://www.teledyne-api.com/forms/p-fm101e.asp
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Appendix C
Warranty/Repair Questionnaire

T101, M101E
(05494D DCN5798)

“

D TELEDYNE
ADVANCED POLLUTION INSTRUMENTATION

A Teledyne Technologies Company

Notes and further information:
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APPENDIX D — Wire List and Electronic Schematics
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Interconnect List, T101
(Reference 0736501 Rev01)

Revision Description Checked Date DCN
01 Prototype Release KV 9/3/10
FROM TO
Cable PN Signal Assembly PN J/IP  Pin [Assembly PN J/IP Pin
0337801 CBL ASSY, ADD-ON MOLY HEATEF
Commonl Relay PCA 045230100 P2 6 Moly Heater 052930200 2
Loadl Relay PCA 045230100 P2 7 Moly Heater 052930200 1
AC Neutral Relay PCA 045230100 | P2 10 Moly Heater 052930200 3
0364901 CBL ASSY, AC POWEFR
AC Line Power Entry CNO0000073 L Power Switch SW0000025 L
AC Neutral Power Entry CNO0000073 N Power Switch SW0000025 N
Power Grnd Power Entry CNO0000073 Shield
Power Grnd Power Entry CNO0000073 Chassis
AC Line Switched Power Switch SW0000025 L PS2(+12) 068020000 SK2 1
AC Neu Switched Power Switch SW0000025 N PS2(+12) 068020000 SK2 3
Power Grnd Power Entry CNO0000073 PS2 (+12) 068020000 SK2 2
AC Line Switched Power Switch SWO0000025 L PS1(+5, 15) 068010000 SK2 1
AC Neu Switched Power Switch SW0000025 N PS1 (+5, +15) 068010000 SK2 3
Power Grnd Power Entry CNO0000073 PS1 (+5, +15) 068010000 SK2 2
AC Line Switched Power Switch SW0000025 L Relay PCA 045230100 Ji 1
AC Neu Switched Power Switch SW0000025 N Relay PCA 045230100 J1 3
Power Grnd Power Entry CNO0000073 Relay PCA 045230100 Ji 2
03829 CBL ASSY, DC POWER TO MOTHERBOARL
DGND Relay PCA 045230100 J7 1 Motherboard 058021100 J15 1
+5V Relay PCA 045230100 J7 2 Motherboard 058021100 J15 2
AGND Relay PCA 045230100 J7 3 Motherboard 058021100 J15 3
+15V Relay PCA 045230100 J7 4 |Motherboard 058021100 J15 4
AGND Relay PCA 045230100 J7 5 [Motherboard 058021100 J15 5
-15V Relay PCA 045230100 J7 6 Motherboard 058021100 Ji5 6
+12V RET Relay PCA 045230100 J7 7 Motherboard 058021100 J15 7
+12V Relay PCA 045230100  J7 8 Motherboard 058021100 J15 8
Chassis Gnd Relay PCA 045230100  J7 10 Motherboard 058021100 J15 9
04023 CBL, 12C, RELAY BOARD TO MOTHERBOARI
12C Serial Clock Motherboard 058021100 A P107 3 Relay PCA 045230100 P3 1
12C Serial Data Motherboard 058021100 A P107 5 Relay PCA 045230100 P3 2
12C Reset Motherboard 058021100 A P107 2 Relay PCA 045230100 P3 4
12C Shield Motherboard 058021100 | P107 6 Relay PCA 045230100 P3 5
0402602 CBL, IZS HTR/TH, RXCELL & OB TH
RTHA Motherboard 058021100 & P27 7 RX Cell Thermistor 046260000 2
RTHB Motherboard 058021100 A P27 14 RX Cell Thermistor 046260000 1
IZTA Motherboard 058021100 | P27 6 1ZS Therm/Htr 052660000 2
1ZTB Motherboard 058021100 | P27 13 IZS Therm/Htr 052660000 3
1ZS-L Relay PCA 045230100 P18 1 IZS Therm/Htr 052660000 4
IZS-N Relay PCA 045230100 P18 2 I1ZS Therm/Htr 052660000 1
GND Relay PCA 045230100 @ P18 11 Shield
02-L Relay PCA 045230100 £ P18 6 O2 Sensor Therm/Htr 043420000 4
02-N Relay PCA 045230100 A P18 7 O2 Sensor Therm/Htr 043420000 2
TS3 Relay PCA 045230100 A P18 3 Relay PCA 045230100 P18 4
TS4 Relay PCA 045230100 @ P18 8 Relay PCA 045230100 P18 9
N/C Relay PCA 045230100 @ P18 12 Shield
O2TA Motherboard 058021100 A P27 4 O2 Sensor Therm/Htr 043420000 3
02TB Motherboard 058021100 | P27 11 O2 Sensor Therm/Htr 043420000 1
0402701 CBL, RX CELL HEATERS
Common0 Relay PCA 045230100 | P2 1 RX Cell Heaters 046250000 4
Common0 Relay PCA 045230100 | P2 1 RX Cell Heaters 046250000 6
Load0 Relay PCA 045230100 P2 2 RXCell Heaters 046250000 3
TS0 Relay PCA 045230100 | P2 3 | RX Cell Heaters 046250000 1
Relay0 Relay PCA 045230100 P2 4 RX Cell Heaters 046250000 2
AC Neutral Relay PCA 045230100 P2 5 RX Cell Heaters 046250000 5
TS2 Relay PCA 045230100 ¢ P2 13 Relay PCA 045230100 P2 14
TS1 Relay PCA 045230100 P2 8 Relay PCA 045230100 P2 9
04105 CBL, KEYBD TO MTHBRLC
Kbd Interupt LCD Interface PCA 066970000 @ J1 7 Motherboard 058021100 J106 1
DGND LCD Interface PCA 066970000 @ J1 2 Motherboard 058021100 J106 8
SDA LCD Interface PCA 066970000 & J1 5 Motherboard 058021100 J106 2
SCL LCD Interface PCA 066970000 & J1 6 Motherboard 058021100 J106 6
Shid LCD Interface PCA 066970000 @ J1 10 |Motherboard 058021100 J106 5
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Interconnect List, T101
(Reference 0736501 Rev01)

FROM TO
Cable PN Signal Assembly PN J/IP  Pin [Assembly PN J/IP Pin
04176 CBL, DC POWER TO RELAY BOARL
DGND Relay PCA 045230100 | P8 1 Power Supply Triple 068010000 J1 3
+5V Relay PCA 045230100 | P8 2 Power Supply Triple 068010000 J1 1
+15V Relay PCA 045230100 | P8 4 |Power Supply Triple 068010000 J1 6
AGND Relay PCA 045230100 | P8 5 [Power Supply Triple 068010000 J1 4
-15V Relay PCA 045230100 | P8 6 Power Supply Triple 068010000 J1 5
+12V RET Relay PCA 045230100 | P8 7 Power Supply Single 068020000 J1 3
+12V Relay PCA 045230100 | P8 8 [Power Supply Single 068020000 J1 1
04437 CBL, PREAMPLIFIER TO TEC
Preamp TEC drive VREF Preamp PCA 041800400 | J1 1 TECPCA 049310100 J3 1
Preamp TEC drive CTRL Preamp PCA 041800400 | J1 2 |TECPCA 049310100 J3 2
Preamp TEC drive AGND Preamp PCA 041800400 | J1 3 |[TEC PCA 049310100 J3 3
0448501 CBL, SHUTTER TO RELAY BOARLC
+12V RET Shutter 013420000 1 Relay PCA 045230100 P6 1
+12V Shutter 013420000 2 Relay PCA 045230100 P6 2
04488 CBL, MAIN HARNESS
AGND Relay PCA 045230100  P5 1 02 Sensor 049210000 Pl 5
-V15 Relay PCA 045230100 P5 2 02 Sensor 049210000 P1 6
Motherboard 058021100  P109 10 O2 Sensor 049210000 P1 9
02 SIGNAL- Motherboard 058021100 P109 7 O2 Sensor 049210000 P1 10
02 SIGNAL+ Motherboard 058021100  P109 1 Shield
PMT TEMP Motherboard 058021100 P109 4 PMT Preamp PCA 041800400 P6 5
HVPS Motherboard 058021100 P109 5 PMT Preamp PCA 041800400 P6 6
PMT SIGNAL+ Motherboard 058021100 P109 6 PMT Preamp PCA 041800400 P6 7
AGND Motherboard 058021100 A P109 12 PMT Preamp PCA 041800400 P6 8
AGND Motherboard 058021100 P109 11 Shield
ETEST Motherboard 058021100 P108 8 PMT Preamp PCA 041800400 P6 1
OTEST Motherboard 058021100 A P108 16 PMT Preamp PCA 041800400 P6 2
PHYSICAL RANGE Motherboard 058021100 A P108 7 PMT Preamp PCA 041800400 P6 4
AGND Motherboard 058021100  P109 9 UV RefPCA 050630100 P1 4
CH7 Motherboard 058021100 P109 3 UV RefPCA 050630100 P1 1
CH2 Motherboard 058021100  P109 2 UV RefPCA 050630100 P1 5
+15V Relay PCA 045230100 P10 4 UV RefPCA 050630100 P1 2
-15V Relay PCA 045230100 P10 6 UV RefPCA 050630100 P1 3
TEC +12V RET Relay PCA 045230100 | P10 7 TECPCA 049310100 2
TEC +12V Relay PCA 045230100 @ P10 8 TECPCA 049310100 1
DISP RET Relay PCA 045230100 @ P10 1 LCD Interface PCA 066970000 P14 8
+5 DISP Relay PCA 045230100 P10 - 2 LCD Interface PCA 066970000 P14 1
EGND Shield LCD Interface PCA 066970000 P14 4
SDA Lamp Driver PCA 061930000  P1 4 LCD Interface PCA 066970000 P14 5
SCL Lamp Driver PCA 061930000 P1 3 [LCD Interface PCA 066970000 P14 6
+12V Lamp Driver PCA 061930000  P1 1 Relay PCA 045230100 P9 8
+12RET Lamp Driver PCA 061930000  P1 2 Relay PCA 045230100 P9 7
DGND PMT Preamp PCA 041800400 P5 1 Relay PCA 045230100 P9 1
VCC PMT Preamp PCA 041800400 P5 2 Relay PCA 045230100 P9 2
+15V PMT Preamp PCA 041800400 P5 4 Relay PCA 045230100 P9 4
-15V PMT Preamp PCA 041800400 P5 6 Relay PCA 045230100 P9 6
DGND LCD Interface PCA 066970000 P14 2 Relay PCA 045230100 P11 1
VCC LCD Interface PCA 066970000 | P14 3 Relay PCA 045230100 P11 2
+12RET Fan 040010000 1 Relay PCA 045230100 P11 7
+12V Fan 040010000 2 Relay PCA 045230100 P11 8
AGND Flow Module PCA 040030100 @ P1 3 Relay PCA 045230100 P11 3
+15V Flow Module PCA 040030100 | P1 6 Relay PCA 045230100 P11 4
PRESS SIGNAL 1 Flow Module PCA 040030100 @ P1 2 Motherboard 058021100 P110 6
PRESS SIGNAL 2 Flow Module PCA 040030100 @ P1 4 Motherboard 058021100 P110 5
FLOW SIGNAL 1 Flow Module PCA 040030100 @ P1 5 Motherboard 058021100 P110 4
FLOW SIGNAL 2 Flow Module PCA 040030100 @ P1 1 Motherboard 058021100 P110 3
SHIELD Shield Motherboard 058021100 P110 12
SHIELD Shield Motherboard 058021100 P110 9
TC SIGNAL 1 Relay PCA 045230100 @ P17 1 Motherboard 058021100 P110 2
TC 1 SIGNAL DGND Relay PCA 045230100 P17 2 Motherboard 058021100 P110 8
TC SIGNAL 2 Relay PCA 045230100 P17 3 Motherboard 058021100 P110 1
TC 2 SIGNAL DGND Relay PCA 045230100 | P17 4 [Motherboard 058021100 P110 7
D-4 07266A DCN5970




Interconnect List, T101
(Reference 0736501 Rev01)

FROM TO
Cable PN Signal Assembly PN J/IP  Pin [Assembly PN J/IP Pin
04562 CBL, Z/S I1ZS VALVES
Sample Valve +12V Relay PCA 045230100 P4 1 SMP/CAL 055560000 P1 1
Sample Valve +12V RET Relay PCA 045230100 P4 2 SMP/CAL 055560000 P1 2
Zero/Span valve +12V  Relay PCA 045230100 P4 3 ZSHIS 055560100 P1 1
Zero/Span valve +12V RE Relay PCA 045230100 P4 4 ZS/HHIS 055560100 P1 2
Low Span Valve +12V  Relay PCA 045230100 P4 5 Lo Span 055560100 P1 1
Low Span Valve +12V RE Relay PCA 045230100 P4 6 Lo Span 055560100 P1 2
AutoZero Valve +12V Relay PCA 045230100 P4 7 Zero 055560000 Pl 1
AutoZero Valve +12V RE Relay PCA 045230100 P4 8 Zero 055560000 P1 2
04671 CBL, MOTHERBOARD TO XMITTER BD (MULTIDROP OPTION
GND Motherboard 058021100 | P12 2 Xmitter bd w/Multidrop {069500000 Ja 2
RX0 Motherboard 058021100 | P12 14 Xmitter bd w/Multidrop {069500000 Ja 14
RTSO Motherboard 058021100 | P12 13 Xmitter bd w/Multidrop {069500000 Ja 13
TX0 Motherboard 058021100 | P12 12 Xmitter bd w/Multidrop {069500000 Ja 12
CTS0 Motherboard 058021100 | P12 11 Xmitter bd w/Multidrop {069500000 Ja 11
RS-GNDO Motherboard 058021100 | P12 10 Xmitter bd w/Multidrop {069500000 Ja 10
RTS1 Motherboard 058021100 | P12 8 Xmitter bd w/Multidrop {069500000 Ja 8
CTS1/485- Motherboard 058021100 | P12 6 Xmitter bd w/Multidrop {069500000 Ja 6
RX1 Motherboard 058021100 | P12 9 Xmitter bd w/Multidrop {069500000 Ja 9
TX1/485+ Motherboard 058021100 | P12 7 Xmitter bd w/Multidrop {069500000 J4 7
RS-GND1 Motherboard 058021100 | P12 5 Xmitter bd w/Multidrop {069500000 Ja 5
RX1 Motherboard 058021100 | P12 9 Xmitter bd w/Multidrop {069500000 Ja 9
TX1/485+ Motherboard 058021100 | P12 7 Xmitter bd w/Multidrop {069500000 J4 7
RS-GND1 Motherboard 058021100 | P12 5 Xmitter bd w/Multidrop {069500000 Ja 5
06737 CBL, 12C to AUX I/O (ANALOG IN OPTION
ATX- Motherboard 058021100 J106 1 AuxI|/O PCA 067300000 J2 1
ATX+ Motherboard 058021100  J106 2 Aux|/O PCA 067300000 J2 2
LEDO Motherboard 058021100 J106 3 Aux|/O PCA 067300000 J2 3
ARX+ Motherboard 058021100  J106 4 Aux|/O PCA 067300000 J2 4
ARX- Motherboard 058021100 J106 5 AuxI|/OPCA 067300000 J2 5
LEDO+ Motherboard 058021100  J106 6 Aux|/O PCA 067300000 J2 6
LED1+ Motherboard 058021100 ; J106 8 Aux /O PCA 067300000 J2 8
06738 CBL, CPU COM to AUX I/O (USB OPTION
RXD CPU PCA 067240000 COM1 1 Auxl|/OPCA 0673000 or -02 J3 1
DCD CPU PCA 067240000 COM1 2 AuxI|/OPCA 0673000 or -02 J3 2
DTR CPU PCA 067240000 COM1 3 AuxI|/OPCA 0673000 or -02 J3 3
TXD CPU PCA 067240000 COM1 4 AuxI|/OPCA 0673000 or -02 J3 4
DSR CPU PCA 067240000 COM1 5 AuxI|/OPCA 0673000 or -02 J3 5
GND CPU PCA 067240000 COM1 6 AuxI|/OPCA 0673000 or -02 J3 6
CTS CPU PCA 067240000 COM1 7 AuxI|/OPCA 0673000 or -02 J3 7
RTS CPU PCA 067240000 COM1 8 AuxI|/OPCA 0673000 or -02 J3 8
RI CPU PCA 067240000 COM1 10 Aux|/O PCA 0673000 or -02 J3 10
06738 CBL, CPU COM to AUX I/O (MULTIDROP OPTION
RXD CPU PCA 067240000 COM1 1 Xmitter bd w/Multidrop :069500000 J3 1
DCD CPU PCA 067240000 COM1 2 Xmitter bd w/Multidrop :069500000 J3 2
DTR CPU PCA 067240000 COM1 3 Xmitter bd w/Multidrop :069500000 J3 3
TXD CPU PCA 067240000 COM1 4 Xmitter bd w/Multidrop :069500000 J3 4
DSR CPU PCA 067240000 COM1 5 Xmitter bd w/Multidrop :069500000 J3 5
GND CPU PCA 067240000 COM1 6 Xmitter bd w/Multidrop :069500000 J3 6
CTS CPU PCA 067240000 COM1 7 Xmitter bd w/Multidrop :069500000 J3 7
RTS CPU PCA 067240000 COM1 8 Xmitter bd w/Multidrop :069500000 J3 8
RI CPU PCA 067240000 COM1 10 Xmitter bd w/Multidrop :069500000 J3 10
06739 CBL, CPU ETHERNET TO AUX I/O
ATX- CPU PCA 067240000 LAN 1 AuxI/OPCA 06730XXXX J2 1
ATX+ CPU PCA 067240000 LAN 2 |Aux /O PCA 06730XXXX J2 2
LEDO CPU PCA 067240000 LAN 3 |Aux /O PCA 06730XXXX J2 3
ARX+ CPU PCA 067240000 LAN 4 |Aux /O PCA 06730XXXX J2 4
ARX- CPU PCA 067240000 LAN 5 |Aux /O PCA 06730XXXX J2 5
LEDO+ CPU PCA 067240000 LAN 6 AuxI/OPCA 06730XXXX J2 6
LED1 CPU PCA 067240000 LAN 7 Aux1/O PCA 06730XXXX J2 7
LED1+ CPU PCA 067240000 LAN 8 |Aux /O PCA 06730XXXX J2 8
06741 CBL, CPU USB TO FRONT PANEL
GND CPU PCA 067240000 USB . 8 LCD Interface PCA 066970000 J9
LUSBD3+ CPU PCA 067240000 USB . 6 LCD Interface PCA 066970000 J9
LUSBD3- CPU PCA 067240000 USB . 4 LCD Interface PCA 066970000 J9
VCC CPU PCA 067240000 USB . 2 LCD Interface PCA 066970000 J9
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Interconnect List, T101
(Reference 0736501 Rev01)

FROM TO
Cable PN Signal Assembly PN J/IP  Pin [Assembly PN J/IP Pin
06746 CBL, MB TO 06154 CPU
GND Motherboard 058021100 | P12 2 | Shield
RX0 Motherboard 058021100 | P12 14 CPUPCA 067240000 CoM1 1
RTSO Motherboard 058021100 | P12 13 CPUPCA 067240000 CcoM1 8
TX0 Motherboard 058021100 | P12 12 CPUPCA 067240000 CcoM1 4
CTS0 Motherboard 058021100 | P12 11 CPUPCA 067240000 CcoM1 7
RS-GNDO Motherboard 058021100 | P12 10 CPUPCA 067240000 CcoM1 6
RTS1 Motherboard 058021100 | P12 8 CPUPCA 067240000 COM2 8
CTS1/485- Motherboard 058021100 | P12 6 CPUPCA 067240000 COM2 7
RX1 Motherboard 058021100 | P12 9 CPUPCA 067240000 COM2 1
TX1/485+ Motherboard 058021100 P12 7 CPUPCA 067240000 COM2 4
RS-GND1 Motherboard 058021100 | P12 5 CPUPCA 067240000 COM2 6
RX1 Motherboard 058021100 | P12 9 CPUPCA 067240000 485 1
TX1/485+ Motherboard 058021100 P12 7 CPUPCA 067240000 485 2
RS-GND1 Motherboard 058021100 | P12 5 CPUPCA 067240000 485 3
06910 CBL, COOLER FAN
+12V RET Relay PCA 045230100 P12 7 Cooler Fan 013140000 2
+12V Relay PCA 045230100 @ P12 8 Cooler Fan 013140000 1
WR256 CBL, XMITTER TO INTERFACE
LCD Interface PCA 066970000 @ J15 Transmitter PCA 068810000 Jl
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1 2 \ 4 | 4
REVISIONS
REV DESCRIPTION DATE | DCN |APPROVED
01| Prototype Release 1/6/11 KV
Analog Status Control RS-232 RS-485
D Out J1020 Out J1017 In J1004 ( J1013 W J1010 & 1011
] 06739 ~\
| o [ovg o] 088051100,
CPU 06724 RX Cel TemP- AC Power
S DOM ————— 773 Entrance
106738 CP34 1 Ino| & = —— =
© 2 04671 / R
©|USB OPT i 12| E 2 MD OPT 27 ]— IZS Temp |
o ! I=S[ S L/ 05266
— = :I—--- === r—Q----' A= - ---@ ------------------ NI 036490100
5 - 06738 ====
< k=== = MD OPT —'D 712 2 Sensor Temp
1 o] 06746 |
i T X \_ 04342 )
:l_., H N4 - - AC Power
o 7106 7108 1109 7110 J5 7107 Switch
B | I T — [
1
ANALOG IN OPTEH L. 'Q C'c:)glr:er 5040260200 \_ 055560000, — o
C 06760 1 WR256 01314 9) ( ==
1 06737 04488 Zero
| ( 9D 04023 PI_ Valve
H 06910 04562 \6) \_055560009/
[ — = === = PS1 (+5, £15)
Flow Mod Pre-Amp 03829 Hi Span sk1 06801  sk»
—{ |p1 Valve ]
04105 Q) 1" 0418004 \_ 05560000 , ~
0400301 S TR [] [1 [] —-—=—=
06741 neooms £ Low Span ) PS2 (+12)
-> x) S J4 Pl Valve l 06802
| sésor | 04437 \ 055560000, 04176 Skl SN
| 04921 — 1" 18] &
L odel 3 —
J1
(| TEC 99 o
0493101 Relay Board L ~ — Shutter
UV Ref 0452301 Jo[ 1 — 01342
3 J— ] Nt
0506301
0448501 0402701
B [ . N —|pRX Cell Heaters
2L ] N 04625
Lamp Drv 17
npl ] 05(?81 20} Moly Heater
06193
052930200
[ ]
0337801
J14
_| J15
LCD Interface 12 [ f——r | LCD w/Touchscreen Pump
— ] » Cntrl Mod 06697 050510200
] 06790
07215 1o [ ———] 05356
— | i
PRINTED DOCUMENTS ARE UNCONTROLLED
KEY The information hereon is the SS_OTHERWISE SPECIFIE
. information hereon is the property of UNLESS OTHERWISE SPECIFIED CONTRACT: TELEDYNE
: [ . is submi in stri DIMENSIONS ARE IN INCHES
1. All part numbers in /talic |dent|fy e EoTr!fee?ezcsggflj. TOLERANGES ‘ARE: NA Advanced Pollution Instrumentation
H Unauthorized use by anyone for any Etnﬁgzus £.03[0.76 +0° 30° A Teledyne Technologies Company
cables that are refered to in the o e biometon & +010 5-’% APPROVALS pate ["E INTERCONNECT DRAWING
H Qchment oran info_rmoﬂon c_omoined DO NOT SCA RAWING
A accompanying document 073650100. init may not be duplicated without | TRERTRERT
2. All items in Dashed boxes are proper euneriation KV 1/11 T101
optional — NA | CHECK SIZE |[CAGE CODE NO.]DWG. NO. REV
——{®) s B [1JZF4| 07365 |01
[SMILAR 70 SUED
THIRD ANGLE PROJECTION SCAE pNS [TEO 7 3 6 S[SHET 1 OF 1
1 2 A 3 4
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1 2 3 4 6
Genera Trace Width Reguirements
1. Ve (+5V) and 12C VCC should be 15 mil
2. Digitial grounds should be at least 20 mils
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ON JP2:
+15V oV REF EMISTEMEERECUREIEEEDESCKS FOR 100E/200E : SHORT PINS 2 &5 ONLY.
- FOR 200EU: SHORT PINS 3 & 6 and PINS 2 & 5.
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— P T NI § I(ig%)ER CONTROL
D R2 R16 R41 6
511K 100K 300K INLINE
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7 PMT SIGNAL
8
MICROFIT-8
J5
TPI1 "
L2 2
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€ NOTES: UNLESS OTHERWISE SPECIFIED
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1 | ELECT. TEST R17 20.0K 10.0 ohms J_ Printed documents are uncontrolled
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