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This manual is int=nded to provide information to help qualified mainte-
nance personnel service and repair the TED Mods) 200T7 oxygen monitor.
The ability to read and foliow schematics is assumed, as is basic electronic
knowledge of the functions and characieristics of operational amplifiers.

The only equipment needed to service the monitor 1s a digital voltmeter;
however, you may find that a means of simulating the sensor is useful in
troubleshooting. A schematic for a simple cell simulator circuit is provided
on page 6.

Description of the TED 20077

The TED 200T7 uses a galvanic fue] cell sensor to detect the oxygen
level in the gas immediately surrounding 1be tip of the sensor. The sensor
signal is processed and dispiayed as a percentage.

Sensor

The T-7 Micro-Fuel Cell puts out 2 minute current in proportion to the
paruial pressure of the oxygen in the gas surrounding the sensor. The current
is zero at zero OXygen pressure and is 2 maximum at 100% oxygen. -

Alarms

The two alarms are set through the touch panel. The HI alarm can be set
anywhere from 21 to 100, or OFF. The 1.O alarm can be set from 17 10 99.
There is an alarm test option as well as an alarm silence key, which defeats
the audible/visible alarm in increments of 30, 90, and 180 seconds.

Display and Touch Panel

The display is a digital liquid crystal display (LCD) showing oxysen
level in percent.
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All functions are microprocessor-controlled. Commands are input
through the touch panel and processed in a ROM.

Circuit Description

The TED 200T7 is a high precision digital and analog circuit imple-
mented in fine geometry, surface mount technology. Due to the highly
integrated nature of this circuitry, Teledyne does not recommend that the
circuitry or the board be roubleshot in the field.

Power Supply

The TED 200T7 uses 4 “AA™ alkaline banernies which provide 6 volts
and a ground. An integrated circuit chip regulates this voltage 10 4.61 vois.

Repair/Replacement

Pt
v

I

El

1.
2.

Battery Replacement

Turn the instrurnent off.
Slide battery holder out.
Remove the battery holder and take out the old batteries (if any).

Install 4 “AA” alkaline batteries (other types of batteries will
give ermoneous battery test readings) into the holder, observing
properpolarity.

Snap the battery holder back onto the Jeads and slide the holdar
back into the compartment.

T-7 Sensor Replacement

Tum off the instrument.
Unplug the coiled cable from the old sensor.

“#™ Teledyne Analytical instruments
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3. Remove the new sensor from its protective plastic bag.
4. Plug the coiled cable into the new sensor and calibrate.,

Opening the Case

1. Turnthe instument off

On the bottom of the unit are four rubber bumper feer. Remove
the screw in the center of each foot.

2

3. Carefully Lift off the cover. If desired, turn the unit over, holding
the two case halves wogether, and remove the top cover.

To close the insrument, reverse this prozedure, being careful not to
pinch any wires berwesn the halves of the case.

Sensor Simulator

Occasionally. it is necessary to simulate a sensor for testing. The sensor
connector and simnulator are wired as shown bslow.

The sensor simulator shown will only give a general indicatjon that the
TED 200T7 electronic circuitry is operating normally. Actual calibrations
should be in air with the sensor attached.

LBUALL 2
gy
—=+-0-3 V Power Supply o
1= —0
NC 2 3 '3
™) () Temp
Control

Figure 12 & 1b: the sensor simulator circuit.
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1.0 INTRODUCTION

This functional test is performed as the final check of the TED 200
T7 Portable Oxygen Monitor prior to shipment.

2.0 APPLICABLE DOCUMENTS

2.1 Schematic D-68003 (1 0f2)
2.2 Schematic D-68003 (2 0f2)
2.4 Insouction Manual.

3.0 TEST OBJECTIVE
The objective of this test is to exercise all the functions of the monitor

10 ensure it performs to the specifications as outlined in the above referenced
docurnents.

4.0 TEST EQUIPMENT

equirements - As stated per the running sha=t, otherwise,
power shall be 6.3 Vdc.

4.2 Equipment Reguiremenpts - As follows:

52.1 AABattery, 1.5 Vdc (4 ea) or adjustable power supply.
5.2.2 Keithley Current Source
5.2.3 “Dummy” (sensor)cell

5.0 TEST SETUP
Circuit oscillations may be generated when using the Keithley, If

this bappens, place a 10k or 20k ohm resistor in series with the input connec-
10T,
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’ DC POWER SUPPLY

OR BATTERIZES
*.
POWER
CONNECTION
KETHLEY
CURRENT DY TED 200-T7

Figure 1. Test Sewp
TED200-T7
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tn

10

n.

12

13

OPERATORACTION

Install four AA 1.5 Vdc batteries or adjustable DC
power supply.

Press the ON/QFF key once.

install the dummy sensor cell, then connect the
Keithley instrument to the dummy cell.

Adjust Keithley 1o read zero ua.

Z=ROADJUSTMENT:

Connagt DMV BLACK lead 10 T2 and RED lead 10 TP3.

Move a Shorting blozk JP4-1 and JP4-2 to JP4-2 and
JP4-3

Adjust R7 lozated on the analog input board so that the
DMM read -5.5mv.

Retum shorting block JP4-2 and JP4-3 to JP4-1 and
JP4-2.

Adjust the Keithley to 1712ua.
Remove DMM.

Press the CAL key once

Adjust the Keithiey for 535.885pa.

Press the CAL key twice.

EXP. RESULT  TOLERANCE

N/A

Unit LCD displays
"High Alarm 100"
“Low Alarm 177
and fiashing

message
"AIR CAL"

Exact

N/A

N/A

N/A

N/A

-5.5mv

N/A

N/A
N/A

LCD display
counts down from
10100, then
displays 21.

LCD displays Exact
message "CAL IN
100%°.

LCD displays 100 +5%
LCD displays
message "CAL IN
100%" and counts
downfrom 1510 D,
then displays 100.

+1%

Alarm buzzer Exact
sounds and red .

LED fiashes.
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STEP # ' OPERATORACTION EXP. RESULT  TOLERANCE
14 Adjust the Keithley output 1o 257 .9ua. LCD displays 50 .Exact

15 Press the SET HI ALARM key, then press the UP LCDdisplays Exact
arrow key. *OFF for HI .
ALARM setting
andflashing
message "ALARM
DEFEATED".

16 Using the DOWN arrow key, adjust the HI ALARM LCD displays Exact
setting to a value less than 100, e.g., "BB", value sel.

17 Press :the SET LO ALARM key, then press the UP LCD displays Exact
arrow key until the LO ALARM setting reads "21°. value set.

18 Adjust the Keithley 1o 112 micro amps. LCD displays 21. Sxast

Alammbuzzer
sounds,

19 Press the ALARM SILENCE key once, Red LED flashes. Exact
After 5 seconds,
the LCD display
counts down from
"30* in the lower
right hand comer.
Alarm buzzer
stops. Red LED.
continues flashing.

20 Press the SET LO ALARM key N/A

Using the DOWN arrow key, set the LO ALARM to *18". Red LED goes off. Exact

N

22 Press the ALARM SILENCE key *30" is displayed Exact
in lower right hand
comerof LCD

dispiay.

23 Press the ALARM SILENCE key a second time. *90° is displayed Exact
- inlower right hand
- . comerof LCD
dispiay.

24 Press the ALARM SILENCE key a third time. *“180" is displayed Exact
in lower right hand
comerof LCD

display.

“#™ Teledyne Analytical Instruments 9
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STEP #

25

26

®Q

8

4

OPERATORACTION

Press the ALARM SILENCE key a fourth time,

Press the ALARM TESY key twice,

Press the BATT TEST key.

Press the ON/OFF key twice.

Press the ON/OFF key once.

Adjust Keithley output to 0.000 ua. Aliow meter

to stabilize.

Adjust Keithley output to 535.885 pa.

Veryfy the unit is in normal operating mode
(e.g., displaying an O, concentration). The move the
shorttting block from E1-1/E1-2 to0 E11-22/E11-3.

Retum the shorting biock from E1-2/E1-3to E1-1/E1-2.

EXP.RESULT  TOLERANCE

"00" is displayed Exact
in lower right hand

comerof LCD

display.

HI ALARM setting

counts up from18  Exact
1o the value 52t

in Step 9, e.g. "88".

Alarm buzzer Exact
sounds twice,

Red LED {lashes

twice. Then the

setling counts Exast
back down to the

LO ALARM setting

of 19.

Thebuzzer

sounds twice £xact
again and the red

LED fizashes twica.

The LCDthen =1
displays 21.

LCD displays -
*BATTERY" Exact
HOURSLEFTO89".

The unit shuts off. Exact
LCD displays 21. +1

LCD displays D +1%

LCD displays 100. Exact

After 510 15

seconds, the unhit's

LCD goes blank Exact
the alarm buzzer

sounds continuously, &

the red LED stays on.

N/A

Tum the unit under test POWER switch OFF. Disconnect N/A

all test leads and test equipment.

10
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Specifications

Range:
Accuracy:

Response Time:
Display Resolution:
Calibration Time:
Battery Life:
Humidity Range:
Expected Sensor Life:
Sensor Type:
Dimensions:
Weight:

Cable Length:
Storage Temp.:

Operating Temp.:
Alarm Indicators:

Stability:
O, level alanmn ranges:

O, level alarm accuracy:

Warm up time:

RFI Protected

0-100% oxygen

(after 2-point calibration) +2% of full scale for 8 hours at
consianii=mperature

90% in less than 8 seconds (typically 6-8 sec.) a1 25°C.
Digital LCD with battery life indication.

@ 21%: 10 sec.

@ 100%: 15 sec.

Approximately 1,000 hrs. continuous use in non-alarm condi-
vons using 4 “AA™ alkkaline baneries.

0-95% RH

1 year in most applications

Class T-7 (Galvanic)

7"W x 53"D x 2-1/2"H (178 mm x 127 mm x 63% mm)
Less than 2 Ibs.

Retracted: 2 ft.

Extended: 10 f.

0-50°C (Recommended Temp. 10-30°C)

0-40°C

Audible/Visible

Audio: Pulsaung .5-1 K37 tone @ 70 10 90 DBA, 50% duty
cycle.

Visual: Red higb-brightness LED.

Less than 1% O, over an 8 hour period at constant pressure
and temperature
Hi alarm: 18 10 100 Percent
Low alarm: 17 to 100 percent
Alarm thresholds digitally stored and alarm effectivity is
digitally compared against the value calculated by the micro
processor. Hence, the accuracy of the alarms is the same as
the accuracy of the unit as specified above.
Typically 20 minutes or less.

-2
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Drawing List

D-68003 Schematic Diagram, Surface Mount PCB
D-68004 PCB Assembly, Board Set
D-68987A TED 20077 Final Assembly

B34102
AS1589
A51588
C53790
AZB4
A274
AZ83

[ N e I e o B = )

Optional Accessories

Mounting Clamp

T-7 adapter cap, femaie (22 mm)

T-7 adapier cap, male (22 mm)

Calibration assembly

Unijversal adapter set for pediatric circuits (15 mm)
Tee adapter, autoclavable

Tee adapter, metal

A minimum charge is applicable to spare parts orders.

IMPORTANT: Orders for replacement parts should include the model number,

serial number, and range of the analyzer for which the pars are
intended.

Orders should be sent to: o
TELEDYNE ELECTRONIC TECHNOLOGIES
Analytical Instruments

16830 Chesmut Street

City of Industry, CA 91749-1580

Phone (626) 934-1500

FAX (626) 961-2538

TWX (910) 584-1887 TDYANLY COID

or your local representative

12
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P/N

A51329

B99
B551
B69934
A268

TED 20077 Service Manual

Parts List for TED 20077

Item Description

Micro-Fuel Cell T-7 w/Flow
Diverter P/N AS0057

"AA" Size Alkaline Banery
Batiery Holder

Cable Assembly

Tes Adapier (22mm)

“p™ Teledyne Analytical Instruments 13
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Teledyne Analytical Instruments PARIS LIST URAWING NO. | REVISIONNO.| PAGE
A Business Unit of Teledyne Eleclronle Technologles Lesoos k] 1 10F2
MODEL ! SERIES: TED 20077 A- ENGLISN VERSION DATABASE DATE: 04720199
FILEMAME A-A- /21 /99
DRAWING TITLE: TED 20077 BOARD SET US8004.XLS ECOND.: 99-0187
QUANTITY
ITEM TETPART|  REFJPCB LOCATION LEM DESCRIPTION REMAFIKS
Ho | A o] e F] | v | wumeer .
1 3 R2191 nA7 RES., 1.5M Oluna, VEW, 1% {SMT 1208 PKG)
2 1 R2135 R27 RES., 100 Clins, 1/OW, 1% (SMT 1206 PKG)
3 9 R2129 | N1,15,24,20,36,42,43,46,4% |RES. 100K Ulms, 1/8W, 1% (SMT 1208 PKG)
4 1 R2179 na2 RES., 10K Oluns, 1/8W, 0.1% (SMT 1206 PKG)
5 d R2272 R5, 8, 12, 48 RES., 10M Oluns, 1/8W, 1% (SMT 1208 PKG)
f 2 R2273 n19, 30 RES., 15K Oluns, 1/8W, 1% (SMT 1208 PKG)
7 1 R2214 R33 RES., 195K Ohms. /BW, 1% (SMT 1208 PKG)
] 5 R2130 R, 14, 21, 47, 50 RES., 1M Oluns, 18, 5% {SMT 1208 PKG)
) 1 R2275 Re RES., 2.26M Ohwis, 1/8W, 1% (SMT 1208 PKG)
0| 2 R2235 na2, 51 RES,, 2.74K Ohims, 1OW, 1% {SMT 1208 PKG)
i 1 R2278 R3S RES., 200K Ciuns, 1/8W, 1% (SMT 1208 PKG)
12 |1 R2277 RAS NES., 210K Oluns, 1/6W, 1% {SMT 1208 PKG)
1] 1 nzare R4 RES., 3.32M Obuns, 1/0W, 1% (SMT 1208 PKG)]
TH K| ‘R2279 (LEL) RES., 301K Olins, 1/8W, 1% {SMT 1208 PKG)
15 | 1 R2260 R25 RES., 2.01M Oluns, 1/BW, 1% {SMT 1208 PKG)
18] 9 na2z81 ni3 RES., 402K Oluns, 1/8W, 1% (SMT 1208 PKG)
1| 1 R2202 R2 RES., 437K Otuns, HBW, 0.25% {SMT 12008 PKG) PFC-W12061.02.4373.8
18] 1 2283 nay NES., 47.5K Ulwns, HOW, 1% (SMT 1208 PKQ)
19 ] 2 n2264 118, 29 NES,, ATIK Ulns, 1/BW, ¢ 1% {SMT 1208 PKG) PFC-WI206R.02-4933.8
20| 2 R2288 R16, 28 RES., 523K Olins, 1/8W, 1% {SM1 1208 PKG)
21 1 n2289 R4 IRES., 542K Ohms, 1/0W, 017 {SMT 1208 PKG) PFC-W1206R.02-5423.B
2 | 1 R2267 A RES., 576K Uhms, 1/5W, 1% ({SMT 1208 PKG)
23 | 1 R2208 R39 RES., 715 Olwns, 1/6W, 1% (SMT 1206 PKG)
24| 4 R2162 20, 23, 40, 41 RES., 8.25K Cluns, 18V, §% (SMT 1208 PKG)
25 | 1 R2128 R3 RES., 82.5K Oluns, 19W, 1%, {SMT 1208 PKG)
26 | 1 R2209 R37 RES., 2.53K Uhms, 118W, 1% (SMT 1208 PKG)
27 | o R2290 Re, R10 RES., XXXX Olmns, 1/8W, 1% (SMT 1206 PKG)
28 | 9 Pase " rou., 50K, Ww (THRU HOLE)
29 | 2 T1232 o1, a4 XS 1M, MMBIIGAOLT 1 {SMT S0T1-23)
aa | 4 T1194 92.3.5.6 XSTR., MMBT2222A1 11 (SMT 50T-23) +
n | 7 - 462 bi-v7 IHODE, FULLA 8.1 iSMT MLL-34)
2| 1 . b4rs P9 ! {LIODE, MLL4vDI {SMT MLL-34)
n | 1 225 08 DIQLE, ZEHER, 11988, 130V (THRU 1IOLE D97)
M| 1 CPi916 cr9 CAP., 047 uF, 50V, CERAMIC {SMT 080S5)
as | 10 CP1763 | C8-10, 14, 48, 17,25, 26 ICAT, 0.1 uF, 50V, CERAMIG (SMT 0805)
" .
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PARTS LIST

URAWIHG KO, REVISION NO, PAGE
A Business Unit of Teledyne Efecironic Technologies Oaaco4 3 20F 2
QUANTITY
TEM 1E7 PART REF./PCB LOCATION HEM DESTRIPTION REMARKS
RO A D H | NUMBER
3 4 C73 C2,3, 44 CAP.,, 0.1 yF, 50V, CERAMIC (Ckos)
37 2 cPITn €22, 23 CAP., 10 pF, 50V, CERAMIC (SMT 0805)
38 1 cPigty €15 CAP., 1500 pF, 50V, CERAMIC (SMT 0ap5)
39 2 CP1918 Cit,ci2 CAP., 20 pF, S0V, CERAMIC (SMT 0805)
A0 1 Cr1919 C2 CAP., 680 pF, 50V, CERAMIC (SMT 0305)
41 3 CP1754 C13, 10, 24 CAP,, 1.0 ul", 50V, CERAMIC (SMT 1812)
42 1 Cr1s C1 CAP, 1.0 uF, 50V, POLYESIER WIMA MKS2/1UFH10%/50V
43 1 CPi929 C20 CAP, 1.0uF, {SMT CCa218)
44 1 Ri222 RN RES., HETWORK, 750K, 10 RES (SIP}
[} ] L L272 - DS LCD, CUSTOM, T1ED200, ENGLISH STAHDISH 8470-313-420
48 {.. ¢ L27§ s LCU, CUSTOM, TED200, FRENCH
A7 0 L2716 , DS LCD, CUSTOM, 1ED200, GERMAN
43 1 Si114 FOR DS SOCKET, 27 POS., SINGLE ROW
49 1 C1038 p X1 XTAL. 4114112
50 1 P92 X2 XIAL, 500 KNZ, 0.5% SIATEK CX-1V-SM1-500 KHZ CIC
51 2 . 1483 U7, U1 IC, "CF 210010, LCD DRIVER ) (50-20 WIDE)
52 2 + (483 Ui, U IC, MC 406000 (50-16)
Ba. | & 1470 Ul-3,6,7, 14 IC, opaais (S0-8)
541 1 . 1471 Us IC, AUCDR0BCCY {PLCC-28}
§5 { A52175 Vg IC, EPRUM, PIROGRAMI:D
1) 1 172 U2 IC, MC41iG4024D MOTOROLA
5r i 471 U1s 1, LM3I8S5M-2.5v MOTOROWA
58 1 M4 U4 IC, MGTAHC 2080 MOTOROLA
5% 1 1475 U5 IC. MCTAHCO2AL MOTOROWA
80 1 1416 Vio IC, MCTAlIC 14/D MOTQROLA
81 1 M Uie IC, ICL766IACSA MAXIM
82 ! 5642 ronus SOCKET, 40 1r0s
83 & J32 FOREL JPI-JPD, JP4 ISHYHY, JUMIPER, 2 POS
84 L4 H220 Et, JP3, JP4 HEADER, SINGLE ROW, 0.1 X 3
85 3 H220 P11 HEAUER, SINGLE ROW, 0.1 X
68 8 H220 Jr1.JP) HEADER, SINGLE RUW, 0.1 X 2
a7 1 CP1724 J5 COUN,, 4 POS,, SIRAIGIT, uFIT
68 1 CPi922 FROM J2 10 J2 CABLE, FLEX, PC MNT., 8 POS
€9 1 - J23 L) JACK, TEL., MODULAR, 4 POS AMP 520241114.2 .
10 1 AA1500 FOR JI SINELD, BUX, BRASS, ASSY )
71 12 1220 L4 CONN, 12P0S, SGL. S, 01 5
12 L] 068005 NN £C0 FABIICATION 1ED 200D '
12
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