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2.0 Subsystems Acceptance Data

Each of the major subsystems of the Flight Model Thematic
Mapper was reviewed as an entity prior to integration into the
system. The inten:'og this'section is to present for each major
suBsystem,.acceptance.data for the subsystem (test resulets);
reference lists of ;hé configuration stqius; and reference lists
of Non-Conforming Material Reports, Failure Reports (with copies).
and Requests for Deviation/Waiver (with copies). .

The acceptance data for each subsystem (where applicable)
is contained in the Appendix to this report, as referenced in the

first subsection for each subsysten.

The second subsection for each subsystem contains a tabular
summary of the "as designed" and "as built" configuration lists,
showing all applicable drawings, speéifications, or standards.
(An_"és built”" configuration list for the total system is included

in Volume I and is also included herein immediately following this.

page). This 1s followed by a listing of all items against the
subsystem, with copies of NCRM's, RT's, and RD/W's.

e s rrans " Sas et e e b 5 e o ' PR h..‘...-qmwﬂ‘«ﬁ (3
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SUMMARY
AS-BUILT CONFIGURATION LIST
TM FLIGHT S/N 003

SERTAL

-TND : - . ' CURRENT ACCEPT. AS-BUTLT
LVL PART NO. _ NOMENCLATURE REVISION REVISION =~ REVISION  NUMBER
1 51065 THEMATIC MAPPER ASSY J J J 003
: ‘ ' 4257A 4257A 4257A :
4487A 4487A 4487A
4557A 4557A 4557A
4573A 4573A 4573A
4643A 4643A 4643A
4658A 4658A 4658A
D143R1 D143R1 D143R1
D144 D144 D144
D146 D146 D146 _
D148 D148 D148 o0
D155 D155 D155 ",‘g ,
D158 D158 D158 3=
D161 - DP161 D161 OF .
D162 D162 D162 s
‘D163 D163 D163 23
D164 D164 Dle4 >0
D165 . D165 D165 cm
W166 W166 w166 3ﬁ
w169 w169 W1l69
Wizo- - W1l70 w170
W171R1 W171R1 W171R1
W173 w173 w173
2 50840 MAIN FRAME ASSY B E E 003
2 52347 ELECTRONICS MODULE ASSY D B B 201
. : o . 4588A 4091A " 4091A
4113A C 4113A
42424 4242A ,
4293A 4293A




- - ‘ “CURRENT ACCEPT, AS-BUTLY  SERTAT |
PART_NO. ' NOMENCLATURE ~_REVISION _ REVISION _REVISION  NUMBEI ’
3533003-100 MULTIPLEXER ASSY c c - C 003 D
: o : ’ 43009 43074 43009 B
43074 65661 43074 . - i
65661 65662 65661 : it
65662 w124 65662 R
w124 W125 w124 _ SR
w125 : w125 5
50869 ' '~ POWER SUPPLY ASSY D ; D D 004 U
- 2015A 2015A 2015A S ' :
2039A 2039A 2039A
4347A 4347A 4347A o
po30 - D030 D030 ’ NI
D068 . D068 D068 T
. WO074 w074 w074 B ER
"'W092 w092 w092 T
Wo93 H093 © w093 Lo
w101 W10l w101 - S
52348 CABLE ROUTING ASSY F F F 00s . -
38444 . 3844A 38444 - P
52532 OPTICAL ASSY F F F 003 V' ;
' B : 3174A ©3174A 3174A ;
4100A 4100A . 4100A :
. 4187A 4187A 4187A , "
‘ 4266A 4266A 4266A _ L
- 28 4488A 4488A 4488A S
oD 4559A 4559A 4559A i
o 4656A 4656A 4656A
Q= D~-151 D-151 D-151 S B
oo D-154 D-154 D-154 SRS SR
c W-148 W-148 W-148"
51512 AFT OPTICS ASSY 3_ﬂ E D b 003y,
' @ 3646A 3646A 3646A Lo
39254 3896A 3896A . R
3959A 39254 39254 - 7
4585A 39594 3959A . .
: 4134A 4134A E

Fh et et B

[



KCCEPT.

KS-BUTLY  SERTAL

CURRENT
PART NO. NOMENCLATURE REVISION REVISION REVISION NUMBER
50795 PRIME FOCAL PLANE ASSY J 1 H 201
: w126 3934A . 3934A
3968A 3968A
3982A 3982A
W126 w126
51200 RADIATIVE COOLER ASSY B E E 003
, ' 3922A 3922A 3922A
4201 4201A 4201A
4216A 4216A 4216A
4269A 4269A - 4269A
SB~H032 SB-W032 SB-W032
W1l44 W1l44 Wl44
W147 w147 Wil47
w149 W149 W149
W15l w151 w151
50973 COLD FOCAL PLANE ASSY B B B 201
2870A 2870A 2870A
- 3895A 3895A 3895A
4173A 41734 4173A
SB~-D004 SB-D004 SB-D004
W102R1 W102R1 W102R1 .
w109 W109 w109
Wwlll Wlll Wll1l
w134 w134 w134
w135 W135- w135
. o0 ,
< 20
51337 TELESCOPE ASSY <D D D D 002
02 3866A 3866A 3866A
Se 3917A 3917A 3917A
w129 W129 w129
@g ' W136 W1l3eé6
> 63
™ im
iz

Wl3eé

ci i e
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PART MO,

NOMENCLATURE

CURRENT
REVISION

RCCEPY,
REVISION

- AS-BUTLT

REVISION

SERTAL |

52534

3533002-100

RELAY OPTICS ASSY

SCAN MIRROR ASSY

D
1145A
4097A

E .

D .
1145A
4097A

D
13121
13122
64358

- 64363

64369
64374
wo20

"D

1145A
4097A

D
13121
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64358
64363
64369
64374
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Section 2.1.1.

Multiplexer

Performance Data

- The acceptance performsnce (test) data fcr the Multiplexer
1s contained ia Appendix A of this report (Vol IV, part A).
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i . ey

'AS-BUILT COMFIGURATION LIST

MULTIPLEXEP

3533003-100 S/N 3 .
~ CURRENT RCCEPT.  AS-BUILT _ SERTAL .
SART NO. NOMENCLATURE REVISION REVISION  REVISION
3533003-100 MULTIPLEXER c ¢ ¢
: 43009(R) 43074 43009
43074 65661 £3074
55661 55662 65661
65662 W124 65662
Hi124 Wi125 Wi124
Wi25 » W125
3533003-200 MU.TIPLEXER D D D
3533003-500 . MULTIPLEXER G 6 G -
| 65604 65604 65604
65670 65670 65670 QO
3533003-600 PIN/SIGNAL LIST B B B o=
| | 65659 65659 65659 S F
259989 GROUND & VOLTAGE BUS A A A 2F
: >0
3362049 HASHER - - - - cm
| Iz
3489200  HEATSINK - - -
3569200 CONNECTOR - - -
3569201-2 CONNECTOR - - o
S 43055 43055 43055
3569202 ALTERNATE MATL HS236 A A A
3569203 CABLE ASSY, THINAX s C ¢ ¢
- | 65612 65612 65612
65696 65696 65696
3569204-1 CHARNEL SHIM c c

I S AR Ty

AR A et Rt et e s

'!‘n‘:g-if.x;-w:‘-v-‘m... -



PART HO.

NOMENCLATURE

REVISION

RS-
REVISION

3569205

3569206-2

3569207
3569208

3569209

3569210

3569211

3569213
3569214

3569215
3569216
3569218

3569219

CASLE ASSY
GASKET

SHIM, RF CONNECTOR
MULTIPLEXER

MULTIPLEXER

MULTIPLEXER

WIRE LIST

COVER

COVER, TOP REAR

TEMP COVER
CHASSIS ASSY
CHANNEL CONNECTOR PLATE

PLATE, REAR

A
1145

R o

2 A i 5

~ ALYND ¥0Od 40
§! 39vd TVYNIDRO

,.:-fi

R e agc

R B cee Lt .
FENE A PEETE IR S L PO LI 2D SRR S Lo P
1.
. .




o . . CURRENT —— KCCEPT. AS-BUTLT SERTAC | *
LVL PART_HO, NOMENCLATURE REVISION  REVISION REVISION  NUMBER :
: — - A 4
3569220  PLATE CHASSIS 0 - 0 D i
, 11470(P) . 4

3569221 PLATE CHASSIS B I 8 -
E | | o 11471(P) ' :
3569222 PLATE, FRONT - D D S B o
AR 11472(P) | .

3569223 BUS ASSY - - - Lo
| | | | 11497 11497 . 11497 L
3569224 . MODULE | F F F o
- 65637 65637 65637 v
65677 65677 65677 B

65685(P) 65694 65685 S

65694 . D026 65694 :

D026 D086 D026 - g

- | pogs - 0086 !

3569225  PRINTED WIRING BOARD B D D oo o
‘ o 43080 - 43080 43080 M T S

3569226 = HEATSINK . L C c c 82 g
: . Qv ; -

3569228 PRINTED WIRING BOARD F . F F Em P
, 11492(P) 11494 11492 I 3 ot

11494 43087 11494 S

43087 D018 43087 S

| | D018 S Da18 B

3569229 ALTERNATE DESIGN Y c ¢ R
N i | | 65642 - 65642 65642 S

’ ' : ' ‘ b

3569234 MODULE : R 1 0 D 3

43010 43010 43010 |

43037 43037 43037 RE

65626 65626 - 65626 . 1

65646 65646 65646 R B

65668 = 65668 65668 . .. &1



ACCE.PT.

AS-EUTTT;"—SIFTTf 

~ CURRENT - .
PART NO. NOMENCLATURE REVISIOH REVISION REYISION  NUMBER
3569235 ALTERNATE WIRING A A A SR
S T 65641 65641 65641
65643 65643 65643
65676(P) - ‘
3569240 MODULE £ E - E
o 11464(P) 4301 43011
43011 pO14 D014
0014 - D084 D084,
_ _ 0084 - o
13569241 ALTERNATE WIRING G G 6
o : ‘ - 65617 65617 65617
‘ 65627 65627 65627
: 65628 65628 65628
65634 65634 65634
3569247 MODULE = 3 D B 1
: 11465(P) 43012 . 43012 8%
! 43012 - . 43039 43039 45
43039 43048 43048 ©O3Z
43048 D028 D028 13
D028 D083 0083 . o
D083 co
- | g
3569248 ALTERNATE WIRING 0 D D 4z
| 43083 43083 43083 @
3569254 MODULE F F F
11466(P) ~ 43013 43013
43013 43040 43040
43040 Nk 65603
65603(C) D082 - D013
D013 - D082
0082 :
3569255 - ALTERNATE WIRING - H CF F
- : 43085 43085
43090 43090
4309} = 43091
43093 - 43093
43098 - 4anaa

DS B
REPARTRCs SRS R ST I

i s i g pe e S m L e s .

e o i i

Ve s et e
AT s g0 TR U, SR T




.....

- - - R T i e e e
IND . CURRENT ACCEPT, RS-BUTLY SERTAL | i
LVL PART HO. NOMENCLATURE REVISION  REVISION REVISION _ NUMBER ' }:.i
v . , -
3569261 © MODULE G G 6 3 L
. ' D012 . D012 D012 . R
D059 D059 D059 -
D081 D081 008) : i
D106 D106 D106 G
3569262 " ALTERNATE WIRING E  E | E o
- 65682(P) 65698 65682 Q9 - |-
65687 (P 65687 3 %
65698 65698 3% e
3569264  ALTERNATE DESIGN WIRING - - - o 5
v | . : 65622 65622 65622 23 B
65636 65636 65636 =& o
65693 .- 65693 65693 S
3569268 T8 ASSY S A A A e
- | | 11420 11420 420
11448(R) 11449 11449 e
" 11449 R o
3569269 ~ COMPONENT ASSY T 8 B3 i
3569270 . ~ INSULATOR BOARD | A A A o
3569272 MOL FILTER ASSY B B B 5. ;é
3569273 FILTER FRAME | S - - - 1
3569277 ' MULTIPLEXER ) A A A I T
- 43032 - 43032 43032 - “d
43085 = 43045 43045 - »
43050 - 43050 - 43050 - "
43058 43058 43058 x
| | 43063 43063 43063 - o
- v . ' o B . o %
3569278 1 CONVERSION UNIT | . R B B £
SR | . | A
3569279 . COVER I , a B . B B 3
3569280 COVER | Y VY WY WNAERU &
o ' ' - o AVRAA 0 1VAAA L T NN8A4 ol B




45,56 , ol

TND , ' CURRENT ACCEPT. RS-
LVL PART NO. HOMENCLATURE REVISION  REVISION REVISION  NUMBER
3569282 WIRE LIST - b D D
‘ - 43054(R) 43061 43054
43061 43076 43061
| 43076 © - 43076
3569283 COMPONENT BOARD ASSY c c c
3569284 TERMINAL ASSY R A A
3569285 ALTERNATE PARTS - - -
| " , 65658 . 65658 65658
| 65669 65669 65669
| Q8
3569290 CONHECTOR PLUG ¢ c ¢ ~5
o2
3569291 NUT, HEXAGON < - - 9B
3569292 TRANSFORMER A A A ' @g '
>
3569293 1024 BIT-PROM A A A 52
- W026 W026 H026 @
13569300 WIRE WRAP D " p D
43001 43001 43001
43005 43005 43005
3569301 FILTER ASSY B B 8 |
3569309 INDUCTOR A A A 10,11,
| 12,24,
3569314 INTERCONNECTI0H E E E
3569315 SCHEMATIC DIAGRAM e c c
' o T 65691 65691 65691
3569316 SCHEMATIC DIAGRAM 3 E E .
' 65679 65679 65679
65689(P) 65689
3569317 "SCHEMATIC DIAGRAM B - B B e i

i -

£
rartni

SR LT

SIS
PRSL TEPR TR I I S




0016

Doo10

- T e i - g -
' URRENT ACCEPT, RS-
'PART MO, NOMENCLATURE EVISION  REVISION REVISION
3569318 SCHEMATIC DIAGRAM - E E
3569319 SCHEMATIC DIAGRAM ) 0 D
3569320 SCHEMATIC DIAGRAM C c c
3569321 SCHEMATIC DIAGRAM D D D
3569322 'SCHEMATIC DIAGRAM C C c
3569323 SCHEMATIC DIAGRAM D D D
3569324 SCHEMATIC DIAGRAM E E E
3569328 INTERCONNECTION G . G G
65684(P) 65695 65684
65695 - 65695
3616302 CABLE A A A
3905969 HYBRID-INPUT A A A
11445 11445 11445
11459 11459 11459
11476 11476 11476
11477 11477 11477
00010 p0010 00010 .
| o 3 8
3805870 SCHEMATIE DIAGRANM B B B fg‘_’.
| 4 - o5
3905971 HYBRID-INPUT A A A T~
O v
3905973 MICROCIRCUIT D D D €=
» ‘ 11446 1144 11446 @
11460 11460 11460 I g
11479 11479 11479
D 00010 .. .
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LVL

NOMENCLATURE
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MULTIPLEXER

P/N 3569210

" ORIGINAL PACE IS
OF POOR QUALITY

ENGINEER

-FLIGHT PROTOFLIGHT
Failure Report. Failure Report Failure Report
No. No. No. '
Open Closed Open Closed Open | Closed
F3658- | F0272 F0360 F1929 F0S547
(Spare) FO373 FO361 F1930 F1938
F6252- FO374 F3062  F1931 F2755
(Spare) F0381 F0363(Void) F5184
F2808 F0364 . F1932
F2812 F0365 - 'F1933
F2813 F0366 F1934
F2814 F0367  F1935
F2815 F0368 F1936
F2816 FO369  F1937
F2817 F0370 F1939
F2818 F0371 F1940-
F2819 'F0375 (Void)
F2820 F0376 F1941-
F2821° F0377 (Void)
F2822 FO378 F1942
F2823 F0379 F1943
F2824 F0380 F1944
F2825 F0383 ° F1945
F3657 F0384  F1946
F3660 F0385 F1947
F4253 F0386. F1948
F4254 F0387 F1949
F4255 F0388 F2805
F4256 F0389 F2806
- F4257 F0390 F2807
F&4265 . F0391 F2810
F4266 ¥1919 F2811
F4267 F1920 F2814
F&4268 - F1921 F3005
F7295 F1922 F4264
F7296 Fl923
F7299 F1924
F1925
F1926
F1927
F1928
*Spare PWB '
Failec at|card level (3569224)




Failure Repcr

.

Numbers

Open

Clésed

F3658(Spare)
F4252(Spare)

FO372
F0373
FO374
FO381
F2808
F2812
72813
F2814
F2815
F2816
F2817
F2818
F2819
F2820
F2821
F2822
F2823
F282¢
F2825
F3657
F3660
F4253
F4254
F4255
F4256
F4257
F4265
F4266
F4267
F4268
F7295
F7296
F7299

MULTIPLEXER
‘P/N 3569210

FLIGET MODEL

ORIGINAL PAGE I3
OF POOR QUALITY

Deviation Waivers:

Closed

W-124
W-125
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' FAILURE ANALYSIS /Ea?-f A

(4 h]

§ HUGHEg g FAR No. Page 1 of 8
s AR Courawe pagp g Tovem ——Lwmatic heeper.

'.CNN‘;“S?’TOS“U”ORT QUAL'TY

Date of Failure 3-28-80 Regucsting 5&},",&‘ R, Julian

Date of Receipt 4-17-80Q " Phone Bleg./MS _377/p314

Requoet No. — F2812 . : -
L dger No. J2905-71 craL Prm Engineor Lot Ferein

CMER No.- 28726 Phone - Bidg./MS _H2/C46

DEVICE INFORMATION ,

HAC P/N 3905969 Deta Coto -

Oovice Type . Hy b”d . Lot Number

Vendo? Hughes Circuit Symbal

Vendor P/N 82577 © Unit — » S/N

Oovico S/N §25 Module S/

ABSTRACT

The reported failure mode “Static DCR offset voltage of channel 4 cut of
specification”, was verified. Also a similar faflure was observed on
channel 3, The failure was fsolated to N-channel MOS FET transistors

Q3 and Q4. Shorts batween source and gate of both transistors and a
short between source and substrate of Q3 were noted. Internal examina-
tion revealed smearing and scratches on both transistors. --Scanning
Electron Microscope examination disclosed holes under the metalizations
of both transistors. - .

The primary cause of the fallure is believed to be mechanical damage
which caused the shorts etther via smeared metalization or by scratches
which damaged underlying cxide resulting in holes in the silicon,

Ethsrlei himpnnn Clavlss e P iregs
APPROVAL

PAILURE'ANALYST DATE DATE
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: ' FAILURE ANALYSIS | A 9»/;__
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NGIHTS NIRCAART COMPARY ORIGINAL PAGE jg """ Thematic Mapper
.thnu%';egros:non'r v POOR QUAUTY

COMPONENT ENGIREERING T&CHN!CAL COMMENTARY:

HAC hybrid (analog input buffer) Part No. 3905969 was Submitted for failure

analysis.

E1ectrica! tésts were performed to Specificatioh Number TS 32015-030. Parameters
were within specification requirements except for offset voltage on channel 3
and 4 which exceeded the maximum limits.

Internal examination revealed scratches and smearing of metalization on N chanwel
MOS FET transistor Q3 & Q4 and Q1 transistor had a defect on a bonded lead.

Electrir<1 probing confirm that Q3 was shorted from scurce to gate, source o
substrzte »nd gate to substrate. Q4 was also shorted from the source to the
gate. : ’

This writer is in agreemert with this failure analysis report and its conclusion.

RECOMMENDATIONS:

No corrective action required by TSD

Al

CORRECYIVE ACTION
REQUIRED BY TSD
vea M 0]

7/2/}

nabe




o '_.‘..mmﬂ:smﬁ"?.\q

e o - S O AR R A o cn g A5+

A Y R

W e ’ e ' - : : FAR. M. ¢
. . . o PAGE 3 of 8 o
. gg'g’NAL. PAGE IS F Q‘J / ;_
Reported Failure Mode: . OO0R QuaLIty ' L —

Static DCR offset vo}tage of channe1.4 out of spec,
Availab1é'0ata: -
 Nome.
Qutline of Analysis:

External Visual Examination
- Particle Impact Noise Test
Electrical Test
Internal Examination
Electrical Probe Measurements. »
. Scanning Electron Microscope (SEM) Examination

U H W —

Results of Analysis:
.1, External Visual Fxaminatfon.

a) Case examination disclosed no anomalies.
b) Markings:

Top BOTTOM
Hughes -Logo Hughes Logo
B2577 B2577
3905969 - 3905969

SER NO 525  SER MO 525
2. Particle Impact Noise Test.
No Toose particles were detected.
3. Electrical Test.

The hybrid was tested in accordance with HAC ANALOG IMPUT BUFFER
test specification number T532015-030 for the following parameters:
1KHz GAIN, OC offset, NOISE, 3dR Bandwidth Static OC Restoration
offset voltage and power supply current at +#25°C. A1l the para-
meters measured were within specified 1imits except for Static

OC Restoration offset voltage of channel 3 and 4 which exceeded

the maximum Yimits, Static OC Restoration voltages were measured
to be as follows:

Channel 3 = -684mV should be O

+ 0.5mV max{mum
Channel 4 = +136m¥ should be 0 + 0.5

5mV maximum:

4, Internal éiémination.

Internal examination at magnifications 194X and greater revealed the
following anomalies:

a) Scratches and smearing of metalization on N channel [0S FET
transistors Q3 and Q4. (See Figures 1 through 5,

'b) A lead bonding defect on Q1 transistor. (See Figure 6).



Con;lusion-

ORIGINAL PAGE IS -~ - FAR.NO. Ba99 |
oF POOR QUALrw S PAGE 4 of 8
_ Results of Analysis (Cont1nued) o , . ""___f_______

5. EIectr.cal Probe Measurements.

‘E1ectr1ca1 probing. combined with ci;Cuit 1solation via 1ifting the
. source, drain, and gate leads of N-channel MOS FET transistor
Q3 and Q4 of the substrate indicated the following:

a) Source to Gate of 03, channel 3, had a 350 ohm short.

b) Source to Substrate of (3, channel 3 had a 57.5K ohm short

¢) Gate to Substrate of O3, chanmel 3, had a 52.6K ohm short.
'<d) Source to Gate of Q4, channel 4, had a 600 ohm short

_"6. Scanning ETectron M1croscope (SEH) Examfnation.

'SEM examination after metalization removal disclosed pinhoies'in ‘
the Source region of Q3 and 04 and a pin hole in the gate bcnd pad
‘region of Q3. (See Figures 7 through 11)

The reported failure mode “Static DCR offset voltage of channel 4 out
of spec." was confirmed. Also the Static NCR offset voltage of channel
3 exceeded the maximum specified 1imits of OmV « 0.5mV. The failure
was 1901ated to. N-channel MOS FET transistors Q3 and 04, of channel 3
and 4, ‘Flectrical probing, combined with isclation indicated that the

".Source and Gate of both transistors were shorted, Also the Sourca and

- the Substrate of Q3 were shorted. Internal exanination revealed -
- scratches on both transistors expecially under the Source and Gate
bond, and in the metalization of the Source and Gate ‘

. Scanning electron microscope examination after neta?fzation removal
disclosed pinholes 1n the oxide under the metalization of both
transistors.

Ana]ysir disclnsed mechanfcal damage in the form of smearing and scratches
in the metalization., Smearing of the metalization may have caused a
short. . The scratches are believed to have damaged the underlying

oxfde resulting in the pinholes found during SEM examination. One

or more of the pinholes may have also been the cause of a short. The
primary cause of fa11ures {s believed to be mechanical damage to the

Q3 and Q4 chips. _ '
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Figure No. 4 ,
Sample No, 4 -
Overall view of 04 transistor.

Arrows point to the scratches
on the chip.

- (194X)

Figure No. §
Sample No. Q4

Magnified view of the anomaly

.shown in Figure 8,
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Figure Mo, 6
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Overall view of Q1 transistor chip
Arrow points to lead bond
anomaly.
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This FR addresses an assembly error affectiﬁg resistor Rl of circait MX11l., This -
resistor should be wired from the +5 volt logic supply to vasious TIL logis inputs.
-Due to manufacturing error, a A.80 resistor was used instead of 68f1, sud instcad of
being wirea to the logic inputs it was wired betweem +5Volts and ground, leaving

theé logic inputs open circuit.

This error overheated the 6.8 resistor, which was replaced with a properiy insfalle
680 rasistor. No other dioides could have been damaged by this error, since the
logic inputs ware left opem circuited, which is an allowed operating condition. Ever
.1f the inputs had been errounsously wived to grourd they would not have beon dzzageds
since thair speciﬁed input voltage rangae includas O wvolts.

L1

16080A SC AVUG 78

e s . s A o s —



RO

WA

ORIGINAL -

PAGE IS

\ ' OF POOR QUALITY
r-‘ sesssosessesecenn ) :
: HUGHES : SPACE AND COMMUNICATION GROUP E 2815
“OGRES ARCRART COMPANY _ FAILURY REPORT A ‘
v mmnmﬂazg l&mé\é 30 P‘.oip' lmgguv"m ]ggg:t:"o éo () F;
oL v ) wacscaser ) suasvorem ) ASZIMGLY (3 sotns L caro
éz'kv"xgl ! T sveren ) war 3 weamsixay ) ascann ) ramr
léumeuf TOUNTINICA TTON: (v FERT ARSI - VARG ACTURER
[rom * - Boihesesg 2 533003 -4 LLAC
'Y G v Q«f‘ v {i# ‘ N 0 z‘g: a % g g
8 . ] uoouis ) icass G e .
€ [ n.omuen S
3 12 TESTWHaN .ﬁQqu\' L cuavpicanes L) mroonatay T vauxcn orenatnaesy
ockiies ™ ! (3] mesocen (] accorrancs ] rmes
-agﬁmm e l P amecar () nacanon 0] TOrRATUAL cmeisnie. * conere U] T vag WL AT * a—
ng .aum mwwrm____uum.__.__ma v 0 onaen '
LT B34  of Lezxit)

SElam 26 3569240 1

. Cee Pl -5 720 [T

SNGIRR10 BVALUATION

PALUAR ANALYSID

1QAVERIFICATION AKD I(L}- lﬂ .
» ’ -

T

ST 956 7'62‘:2‘0

‘g R o el s ;qnmm Wg

33# ‘h. .;4‘{- .

MANUFACTURNG AKD 1437

T
S67
0
ES)- 1
-
¥ 05 N2
ZAUST ALL PASTS ACHACLD \m‘{(
PAET mues_t_l CXT SYYy 2ARTLQT VD SATE COOY “on nqpm AREAL VS

PR 5L R

EMGE A RINGARELIADIZLTY

30.CAUSA AN0 COARECTIVE
ACTION

|_device,

° 1 YN, ;A{
ooCume LEMSNTY '
nccﬂ:‘:ﬂ%: AGTION o il .

[ S %{{f;{/\. 94 ’

34.gazic causy P e otsien T TusT saue. = 1o, PROCIOURE 58 wancg sre: 2 unancwn
i’..‘(&-'. ¢ | £ tviROmMENTAL £ regr RO, £33 aspYiPag ERAOR (T3 AOUCK mANDLING GEFOCT COOR
! O strecnvesenrs o resragTan £ rorxmansee 3 waanour
3nparLune U0 rersany 3 unavovm BLALGD  ToN (T eminea 3 winon
: m INDUCRD ) o sanuae .4 /ﬂ""'ﬁf n 3 sarevy
R TR A I W . o A7 7 i Naekirar Tl . 1. <l e A/ AJ/G



TR OM AT e 4 S  IN PTA Y B0 e RISy AY S Sl e 7 T g e e, g

~ prmis——,

R

PO

PYEN

: ;..ﬂ._Amq«yrua

r
[}
1
1
]

-----.

SPACE AND COMMUNICATIONS GROUP

ORIGINAL FAGE i3

POQR QUAL#Y‘—

HUGH E% ’ R SARIAL k9.
b J - 2815 |
e et tonay FAILURE REPORT CORTATION ENET T
A rasone earonmamv CONTINUATION SHEET A
oL : A o . OITIONAL FR
LABEL FIRST CONTINUATION SHEET USED ‘A°, SECOND ‘®°, ARD SO OM ég._ mi%on O
.~ IDENTIFY ENTRIES BY REFERENCING FR BLOCK NUMBER IN COLURIN, DATE BACH ENTRY. SMEETIS) USED
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~ e '
21007 N LT, 61-61 11/6/80
BN e e e
23.! Rowork/Ratest action taken:
&, Q4 HKework
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| f————— IDENTIFY ENTRIGS BY REFSRENCING FR BLOCK NUMBZR 1N COLUMN, DATE EACH ENTRY, gHaTiEl usED

The failura reported hera (excessive gain of an analog imput buffer) affects only ths -
output of the analog inptt buffer hybird. Tha only sensitive point comnaected to the
affectad output is the corzesponding analog multiplexzer hybird analog imput. Thera is
ga to i 2 _ gned to withstand
appliod voltagas of -2V to +10V whereas the analog 1nput buffer hybixd incorporates
diode clampe which limit its output voltage range evem under single failure conditions,
to the ranga =0.7V to +3 ™. |
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INTERNAL MEMORANDUM
T0: R.J. Wilkerson cc: See Distributior List DATE: 13 April 1981
51-41 ‘ o REF: HS 236-7402
' B - PE 81/72
: ) . ' FROM: L. O'Connell
'SUBJECT‘Input Buffer Hvbrid (P/N 3905969) : . - S1-41
Failures A I BLDG. 774  MAIL STA. 19
: : EXT. 4485

On February 2, 1981 the Product Effectiveness Ma-mager for the TM Program, Mr.

R.J. Wilkerson, and the author of this memo conducted a review of the manufacturing
data for subject hybrids. The purpose of this review was to determiné if a generic
failure mode was common to the five hybrids that failed in the multiplexer.

-Idvestigation findings are as follows:
1. Sixty-one hybrid manufacturing records were reviewed.

2. Defects in the manufacturing cycle were random with nc
"~ . known trend.

3. Therz was not a bonding process problem and all hybrids .
were subjected to 100Z pull test.

4. Four of the five failed hyBrids had a history of major
rework/workmanship problems.

5. Unable to locate a reliability to process/design problem

6. Al operations on the Quality Hisctory Records were complete
and Air Force concurrence was on 21l operations and
inspections as required. Some mizor documentation problems
were found, however they had no eifect on the hardware.

In addition tb the feview of the Manufacturing records, as stated above, the
Reliability Organization reviewed the five Failure Reports for subject Hybrids and °
their findings are as follows:

1. FR 1935 (S/N 523) and FR 2816 (8/} S554).

These Hybrids had excessive gain. ¢/m 523 was sent to
Technical Services Division (TSD) for failure analysis.

The failure mode "Excessive Gain'" was confirmed. The cause
of the failure was a shorted capacitor due to a scratch
mark on the surface of the Capacitor. (Mechanical damage
to the capacitor oxide caused the short).

2. FR 2812 (S/N 525)

This Hybrid failed when the DC lewvel changed in the DC Restore
Circuit. This Hybrid was sent to TSD for analysis. The failure
mode "Static DCR Offset Voltage o Channel 4 out of Specification
was verified., The failure was du= to shorts between MOS FET
transistors Q03 and Q4. The cause of the failure was mechanical
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- Subject: Input Buffer Hydbrid (P/N 39059569) Fallures S ‘36-7402

' dzmage (smearing and scratches) that damaged the underlying
: oxide. : ' '

& 3. FR 1937 (S/N 516)

? { Sensor 4 of this Hybrid failed the Buffer Limit Test., It vés not

e sent to TSD for analysis.

AR/ .

4. FR 2825 (S/N 520)

be .

T - Sensor 2 of this Mybrid failed for Excessive Droop. It was not sent

e to TSD for analysis. '

:* 3. After the review of the Failure Reports,Failure Analysis Reports
and Manufacturing History Records for the above (S) Hybrids, it
has been concluded that there are occasions when Hybrids have been

" ‘deliverad with {ncipent failures that are not recogniznble by
«, Inspection after the units are sealed.
Major rework and workmanship defaects were found in the History
Records of four (S/N 516, 520, 523 and 525) of the five Hybrids.
: This lends some credance to a correlation betueen failure mode and
. manufacturing difficulities,
%%;; . Conclusiong

et

1.

:,:..

HRRaae

-y

_Assuning & correlation batween rework/vworkmanship dafects,

Analysis of both the Product Effectiveness review of the Manufacturing Histbry
Records and the Reliab{lity Raview of the Failure Reports and their associatad Fmilur
. Analysis Reports.the following conclusions have been reached:

it appears
that latent defects can escapas the normal Hybrid In-Process’ Inspectior
and Test Tachniques.

The findings and comments of the Product Effectivenass Investigative
Team wag communicated to the responsible Ouality Assurance Section
Head who has cognizance over the Hybrid Manufacturing Operation.

At this time contract quanities of subject Hybrids for tha Thematic

" Mapper have long been delivered, however the information gained will

be extremely useful for future Thematic Mapper buys and other program

A learning curve in the Manufacturing Process for these highly comple
Hybrid circuits was in effect, as evidenced by the reduction in work-
manship Jdafects and parts raplnccmunt as the manufacturing process
matured
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Subject: Input Buffer Hybrid (P/N 3905969) Failures HS 236-7402
3. Those Hybrids with incipent defects will fail under unit test

and thus be eliminated from the svsten.

It has been concluded by the undersigned that the integri.y and
reliability of Thematic Mapper hardware using subject Hybrids
has not been impinged.

L. O0'Connell
Administrative and Reifability Manager
Thematic Mapper Program
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INTERNAL MEMORANDUM

i

-~
.

T0: G. Grise o » cc: L. Altman _ bATE: 23 December 1981

REF: ps 236-7786
: . . : PE 227:81
_ S FROM:
SUBJECT: Fallure Report F3657 _ o _ ) 51 0 Connell
’ _— BLDG. 5-1.1 MAIL STA. 39
EXT. 5293

LAY L i

-~
o'

The Failure mode reported on subject Failure Report was traced to a defectiva
: output driver (P/N 911958-001). Reliability cannot submit -the defective parc
o to TSD (Technology Services Division) for Failure Analysis because the responsible
- Mutliplexer personnel cannot locate the: part.

o v i e AR

Since the part is not-available for analysis the author of this memo has taken
the following acctions:

., - 1., Requested the Thematic Mapper Parts Board to research the
o g ' El Segundo Receiving Inspection Records to determine if
there were any previous defecczive output driver's (P/N
_ . v 911958-001). This has been accomplished and there were no
. : " previous failures. (Refer to HS 236-7785 attached). ‘
2. 'Reliability has reviewed the Verified Component Failure
~ List arnd there were no previous failures.

3. Contacted the responsible Multiplexer Engineer and responsible
Qualicy Assurance Enpineer for the Multiplexer area and
informed them as to the importance of impounding failed
parts so they can be analvzed. In addition they were informed
that it is mandatory to maintain discipline with all personmel
so this tvpe of error (and others) can be prevented on other
programs as well as future programs.

Based on the investigation bv both the Parc's Board and Reliabilicy (listed
: above) the author is confident that this is a random failure and no generic
7 problem exists with theee pares.

P /-

L. O'Connell, Manager
Administration and Reliabilitv

M
n

10C: 3¢
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INTERNAL MEMORANDUM ' a
TO Yy a'Couned ' €C: F, carle DATE: 22 pecember 1981
Y e R
S REF: ps 236-778S
FROM' PE 226:83
SUBJECT: 1ntegrated Circuit » ) ;i zitman
N9 - o2
P 11958-001 BLDG. B-11 MAILSTA, 39
EXT. 6257

_ Per vour request, the Parts Board has researched the Parts Analysis Laboratory's
. (Dept. 46-31-12) records for the previous historv of subject part.

These records

show no problems with Integ;aceéigircbits (P/1 911958-001),

roduct Effectiveness
Thematic Mapper Program

LA:j; - -- - -
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23, CLICRIFTION OF OFviATICRYEAl vl

The S/X 003 Multiplexer (/N 35-3003-100) exhibits mincr parformmmce disr:epaucie
in its procesging of some of its 100 signal chamnels, These discrepancies vesult
from vandon wire dressiag aud other phenomena which are not correctabla, and they
do not have any impact upon Thema:ic Mzapper perfoznancs. These. discrepancies
includa.

o Sixtean ‘channale exhibit levels of crosstalk to other channels slight"
exceeding speacificition. They are listed in Table L.

o Two channels exhibit levels of DC Restore druop slighcly higher than

syecified at -~om temperatury. 1hey are lisgted in Table 2. .
- . (Concinued)

T TI0 Rvraricucavdn
Repair of the Multiplexer to corre;: these discrepancies i35 not pr-crical within a
reasonable tire for several reasons. The crosstalk failures are random and repair

- would be as likely to create new crosstalk as to correct that already present.
Tha A/D conversion and DC Restore droop rate discrepancies amight be correctable
by replacing hybrid microcircuirg, tut the replacement par:y are not available, and
the discrepancies are so minor that they might nct be cotrrected in any case. None -
of the prformance discrepancies present will have a detectable ef:ec' upon
Thematlic Mapper iustrument performan.a.
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~ Thematic Mapper Raquest for Daviation/Waiver W124 (foutinued)

Itea 23 - Dascription of Daviation/Waiver (Continuad)

o Six channels exhibit one A/D couversion step which oxceeds tha specified
maximum of 31.2 millivelets and/or is less than the spocified minimm of
zero millivolts in sisa. No sensor exhibits more than one gtep which is
too large and ona vhich is too small. The sensors and corresponding
Failure Reports are listad in Tadle 3. In all cases the discrepant
conversion scep does ot cause tha RMS nolsa of the senscr chaanel to
exceed specified values, and therafore the disarepancias will not
appreciably affect Instrument performanca. The minimum and maxioum step

sizas are a galf-imposed Multiplexer requirewent, rather than & system
lavel. requiremant.
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0

FROM - T0 TEMPERATURE'
SENSOR | BAND | SENSOR [+50°C|+35% | avm F. R. NUMBER(S)
1 10 1 8 X F07296
1 14 1 12 < F07296
2 - 4 2 2 X X | X F07299, 707295, F07296
2 5 2 3 3 F07299
2 13 2 no|x F07295
2 16 2 12 2 | x | ro7299, FO7296
3 6 3 6 x | 74268
3 10 3 6 ‘ F4268
4 12 4 10 4 F07296
" 16 . 4 14 .3 | P4254
6 1 6 & |z b4 X F4268, ¥4254, F4257 .
.6 2 6 3 X T |z F4268, F4254, F4257
6 -3 6 1 X X b4 F4268, F4254, F4257
6 4 6 2 x | x | x F4268, F4254, F4257
7 7 7 5 he F256
T 13 7 11 X . F4256

TABLE 1. MULTIPLEXER S/N¥ 003 CROSSTALX

NOTE: All_channel pairs were out of speciffcation by only one multiplexer

- quantization level.
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OF POOR QUALITY

'BAND | SENSOR |TEMPERATUTZ | MV/SEC | P. R. NUMBER
1 . ] .3 " Ambient 411 'F4255
s 6 Ambient 4,90 | Fe2ss

NOTE: Spec maximum of + 3 mv/sac {5 a2 self-imposed
' specification, Imstrument arror budgets would
allow rate up to + 120 mw/sac.

TABLE 2. DROOP TEST FAILURES




_ORIGINAL pagr 1q é‘s(
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— = ————— — - -

| MAX VALUE MIN VALUE
v | . . M) o L )
BAND SEMSOR TEMPYC STEP # S 31.2 MV SIEP # & 0.0 MV F. R. NUMBER

1 +15 32 ~0.8 4266

1
7 13 +15 261 - 0.4 P4266
6 1 +15 193 81.7 192 0.1 F4266
6 2 415 193 37.3 " Fa266
6 30 #1500 193 391 192 0.4 . TF4266
6 & +15 193 39.3 192 0.3 P4266
6 1 +50 128 39.8 129 0.1 F4267
6 2 +50 128 37.0 . 129 -0.1 F4267
6 3 +50 128 6.8 - F4267
6 4 +50 128 36.8 . 192 0.1 - Fa267
6 1. Asbiemt 193 . 39.6 160 -0.1 . F4265
6 2 ambilent 193 37.5 . 160 0.5 F4265
6 3 ambiemc 228 5.5 226 0.8 . F6265
6 4

- Ambient 193 39.6 232 -0.2 F4265

TABLE 3. A/D CONVERSION FAILURES
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o o SANTA BARBARA RESEARCH CENTER ' 6“
A Sudsidiary of Hugnés Awcraflt Company . . /V
INTERNAL MEMORANDUM ‘)\
Jo. G. Gritt : cc: L. 0'Connell DATE: 22 December 1981
" REF: HS 236-2260

HS
PE 225:81
FROM: R, Julian
: 41-41 K
BLDG. B-11 " MAILSTA.39
exT. 6293 :

sujecT: 3905973 Hybrid Crosstalk Testing

v el AR e e e sa

Two 3905973 hybrids were removed {n an a:temp: to fix the crosstalk in Bands 2
and 7 of the S/N 3 %ultiplexer. (Ref. FR No.'s F&4254, F4257, ‘and F4258). These
h\btids are not being formally failura analyzed because: .

1. Crosstalk is caused by & combination of the hybrids
and the unit wiring,’ and is not observable at the
hybrid level.

2. The hybrids are tested by observing output levels
with an oscilloscope. Errors of the size involved
_ (31/2% of full scale, max. ) are not visible on .
. .. - oscilloscopes. - - - - T e e

3. The hybrids would pass all their tests and are fully
functional,

In the course of hybrid répait,,we ﬁill make étatic measurements to see whether
these hybrids are abnormal in any detectable way.

';?_L e e
Richard C. Julian ]
REA, Multiplexer

Thematic Mapper Program

RCJ: je
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L SEAGUNODO. CALIFORNIA
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1 2ROGRAM RAME AND NUMBER 3. MODEL 4 TIME OBSERAVED S, OATE OOSEAVED .
THhrmbic Afalied - fézsé éa}o ~CT OFAO |M0o 47 oA & yafl
8 PARDWARILIVEL| O seacecharT sunsvsrm O assemsty C woouwe Q cano
WAS OOSCAVED l G svsrem uNit G susassemsiy 0 mcam C rart
EQUIPMENT IDENTIFICATION: B NAME PART NUMBER S/IN MANUPACTUAER
REOLE .
4. unT
MHoltrplexert 3533983-r® | S A
e ¥ Oassmey O susassemoly .
D1 T wooue O wicam Q cano
g 1] HER- .
A
g N s G oeveLopuent C_QUAURCATION [ INTEGRATION 0 LAUNCH OPERATIONS -

oastaven . | C wpaocess - RLacceprance CsvsTeM . 5=l i
1. Evi'\onusn'
ety 10X AMBiENT G aapurios m’% THERMAL VAC, K88 AT .
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- ENGINEERING EVALUATION

iR Aurnomunon TGRS T CATE [ CONTINUATH
K R SHEAT U3ED
T REWORK/AGTEST 0 GA FEWORK
= ACTION Taxen /Vr' aprricafin ~ KEFs s> k/mre;z MJ-% (Eei'r
K dermrn ch L) )
o / ] A ] . QA RETESY -
218 UST ALL PARTS ARPLACED ’
& - PART NUMBER - CKT SYM PART LOT NUMBER OATE CCOE MANUFACTURER PROBAOLE OEFECT : ANALYSIS NuUM
2
Iy
=2
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A
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ENGINEERING/RELIASILITY

1. CONTINUATION !
T SHEET USED { v ’ ;
'
32, SOCCMENT MPLEMENTING
FIRRECTIVE ACHION MQ. ¥ { (s Yy %K /fﬂ } {
M IASICCAusE | o OESIGN o TEST EQUIPMENT = VFG. PNOCEOURE WIAING ERROR 7/ unkNowN | CEFECT CTOE
IF VEMEIED | ?: ENVIRONMENTAL '_ *EST PRCCEDURE ,,, ASSY/FAR ERROA 7 90UGH HKANDUNG
SAILLAE . . JEFECT'VE 24RTS — TEST SET.UP — NORKMANSHIP _ NEAR.QUT
1. FAILURE | = PAIMARY : L UNKNOWN lx, FAILURE :C CRITICAL — WINOA
= NOUCED Z NO FaiLURE o =
ZEA ’ T

S11873 3C LAN 50 e ) 1350y
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OF
POOR QUALI ﬂ;
v
. A _ : ‘l’}
ZOUSST FOR GIVIATICA/UAIVER . : nun surend ' Pt a8 TYOITY O
- (SBE BIL-ITD-430 CB 431 POR JNSTEACTIONS)
12/3/81
D 00 33 - i AT
1. OBIGIAATON mad m3 ¢ . l Imnmsa ‘{!wwn
~ Hughes Aircrafc Co, SCG, El Segundo, California s [Eeum Dm :cnmu.
4. DESIGRAYIC: FCa DEVIATION/GAIVYER 9. DAEE LIS affQLTHD €. GTIR ‘“VW@HW.
- DL/ YVE | |0, 6. GBSt |¢. OVB. GI81G. |6. CavARiwR . CATICN $T83 &9FRCT40
Flight - | 82577 ™ w126 | L L_cin: v D‘“ 3=
T SPLC 1T ILAT IGNS AFPECTLO. TEST PLN T, j
¥ o, (00¢ ?eC./700C, &3, [~ ] a2, o
e SYSII -—
| SR, -] .
TYIY M o _
Fm“utu or uxuuuwuuu - A
Minor Per:omanca Discrepancies. S/¥ 003 Multiplexer -|NAS 5-24200 L.I. 32
T T 3 T YIVIS e LIV
: ) } ‘WWW
}tult:iplcxet : : Dmm Dm Dumu
10 %amR 00 P00! € \GERST AdSETMT a:uu;tn 1. et a3, OB TVCR SEMIG {17, LOT 1D, {18, QTY ", chla uvunmya-ma
Multiplexer . Bvu : n
BT & aitenel ¥T. UECT Go Slh v TGR0Rt =
None : H 18 months schedule glip is disapprovad

A 424 (40 T GCo T Y IR ) AT A P ¢ g

——————
n CEILRPTICT OF OIVeaTIOR/ OAI VIR

Tha S/N 003 Multiplexer (P/N 3533003-~100) axhibits ninor performance discrepanciles
in its processing of sows of its 100 signal ¢hannals, These discrepancies result
rom random wire dressing and other phenomana which are not corrmctable, and they
do oot have any impac: upon Thematic Mapper performanca. Thege. discrepancies

include:

o SLx:een channels exhibi: levels of crosstalk 'to octhar chanuels slightly
axcesding specification. Thay are lisced im Table 1.

.o Two chanmels exhibit levels of DC Restore droop slightly higher than
specified at room temperature. They are listed in ‘!‘able 2.

lt. EIEB ’E Evuh'&'ﬂmwn
Repair of the Multiplexer to correct these discrepancies i3 not practical within a
reagonable time for several reasons. The croestalk failures are randox and repair
would ba as likely to create new crosstalk as to correct that already predent.
The A/D conversion and DC Restore drocp rate discrepancies might be correctable
by replacing hybrid microcircuits, but the replacamenc parts are not availlable, and
the discrepancies are so minor that they might aot be corrected in any cases. None
of the performance discrepancies present will have a detectable effect upon
Themacic Mapper instrument performanca.

(Continced)
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Thematic Mapper Request for Deviation/Waiver WiZAICCon:inued)

Item 23 - Daescription of Deﬁiation/Whiver (Continued)

o . Six channels exhibit one A/D convarsion step which exceeds the specified
maxizum of 31.2 millivolts and/or is less than the specified minimum of -

- zero millivolts in size. No sensor exhibits more than one step which is
too large and one which is too small. The sengsors and corrasponding
Failure Reports are listed in Table 3. 1Ian all cases the discrepant
conversion step doas not caugse the RMS noise of the sensor channel to
exceed gpecified values, and thercefore the discrepancies will not )
appreclably affect Instrument performance. The minimum and caximum step
sizes are a salf-imposed Multiplexer requirement, rather thas a system -
level requiremant. ' . . .
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OF POOR QUALITY uY

M FROM T0 TEMPERATURE

!“;;ND SENSOR | 3aND SENSOR |+50°%¢ [+15% | a3 F. R. NUMBER(S)
1 10 1 8 ] oz F07296
1 16 1 12 4 X F07296

b2 4 2 2| x T | x F07299, FO7295, F07296
2 5 2 3 T . F07299
2 13 2 SO S S ' F07295
2 14 2 12 ' x | x FO7299, FO7296
3 3 4 X " F4268

L3 10 3 6 ] | | rezes
4 12 4 10 |l x F07296
4 16 4 14 < , F4254
6 1 6 4 X | x b4 F4268, F4254, F4257
6 2 6 3 b4 4 F4268, F4254, F4257
6 3 6 1 X X X 'F4268, F4254, F4257
6 4 6 2 h¢ h¢ X F4268, F4254, F4257
7 7 7 5 X 1 me2se i
7 13 7 11 X F42564

TABLE 1, MULTIPLEXER S/¥ 003 CROSSTALX

MOTE: All_channel pairs were out of speciffca:ion‘by cnly one zultiplexer

quantization level.
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3D STNSOR |TEPERATURZ | /sEc | F. R. yoMBER
T 3 Ambient 4.11 F4255
5 6| ambiear | = 4.90 F4255

.
.

OTE: Spec maximum of + 3 av/sac is a self-imnosed
spaecification. Instrument error budgets would'

allow raca up to ¢ 120 mv/sec.

TABLE 2. DROCP TEST FAILCURES
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-~ ORIGINAL PAGE IS .92
- OF POOR QUALITY - |7
. Co \‘.'v_
N
- . MAX VALUE | MIN VALUE
ST . () ) .
BAYD  SEINSOR TEPPC  STEP # S 31.2 W STEP # 3 0.0 - F. R. NMBER
it L ws 2 . -0.8 . F4266
7 13 415 o 261 ~0.4 F4266
6 1 +15. 193 . 4.7 192 -0.1 - F4266
6 2. 4150 193 37.3 ' o  F4266
.6 3 +15 193 39.1 - 192 0.4 F4266
6 4 +15 = 193 39.3 192 '-0.3 4266
6 1 +50 128 . 39.8 129 -0.1 F4267
6 2 +50 128 37.0 - 129 =01 | F4267-
6 3 +50 128 6.8 F4267
6 4 +50 128 36.8 192 -0.1. F4267
6 1 Agbienz 193 9.4 160 ~0.1 F6265
6" 2 agbfent - 193 37.5 160 ~¢.5  F6265
6 3 Asbienc 225 35.5 226 -0.8 | F4265
6 4 Asbient 193 39.6 232 -0.2 | 74265

TABLE 3. A/D CONVERSICN FAILURES
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Minor Performance Discrepancies, S/N 003 Multiplexar o NAS 5-24200 L.I. 32
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Multiplaxar - : e Duaem Dw Dcmnu
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~ Mulciplexar o B’m X
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None . 18 months schedule slip ie disapproved
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23. CISCHIPTICR OF DEVIATIGA/ RaI viR

The S/¥ 003 Multiplexer (P/N 3533003~100) exhibits minor petfomnce discrepancies
in its processing of soma of irs 100 signal cBannels,  These digscrepsncies result
from random wire dressing and other phenomena wiiich are not correctable, and thaey
do .not hava any impact upon Thematic Mapper perfomance. These. discrepancies
include: .

o Sixtesn chanuels exhibit ievels of crosstalk to other channels slightly
excenading specificacion. They are listed im Table 1.

o Two channels exhibit lavels of DC Restore droop slightly higher than
specified at room temperature. ‘I_.'b.ey are listed {n Table 2.

R 7ot sviat G caIve
Rapair of the xultiplexer to correct these discxepancies i3 not PtaCCiC¢l within a
reagsonable tima for several reasoms. Thae crosstalle failures are random and repair
would be as likely to create anew crosstalk as to correct thar already presenc,

The ‘A/D conversion and DC Restore droop rate discrepancies wmight be correctable
by replacing hybrid microcircuits, but the replacement parts are not aveilable, and
the discrepancies are so minor that they might noC be corrected in any case. None
of the performance discrepancies present will have a detec:able effect upon
Thematic Mapper instrument performancs.

(Continued)
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Thema:iclﬂapper Request for Deviation/Waiver W124 (Continuaed)

Item 23 - Description of Deviation/Waiver (Continued)

‘0 Six channels exhibit one A/D conversion step which exceada the spacified
meximum of 31.2 willivolts and/or is less than the specified minimum of
zero millivolts in size. No sansor exhibits more chsn one stsp which is

- . too large and one which is too small. The. sensors and corresponding
Failure Reports are listed in Table 3. In all cases the discrepant.
conversion step does not cause the RMS noise of the sensor channel to
axcaad spacified valuas, and therefore tha discrepancies will not
appraciably affect Instrument performanca. Tha minirmum and maximum step
-sizeg are a self-imposed Multiplexer requitemnnc, rather than a system

" level requiremn:.
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OF POCR QUALITY
FROM 10 TEMPERATURE ,
BaND__ | sEnsor | Bawp | sewsor |+50°C |+15%:| avm F. R. NUMBER(S)
1 10 1 8 X F07296
1 14 1 12 b4 FO7296
2 s 2 ’ : |z |z F07299, FO7295, FO7296
2 5 2 3 1 x 'F07299 '
2 13 2 11 X ] F07295 :
2 16 2 2 | | x |x F07299, FO7296
2 3 6 3 4 x F4268
b 3 10 3 o F4268
& E 12 6 10 X F07296
| 4 16 e 14 X F4254 _
5 6 e 6 4 X X X F4268, F4254, F4257
£ .6 2 6 3 | x 2 | x F4268, F4254, F4257
e 6 3 6 1 X X 4 F4268, F4254, F4257
6 A 6 2 X X | X F4268, F4254, F4257°
7 7 i ] b4 F6256
? 13 7 11 X F4254

TABLE 1. MULTIPLEXER S/N 003 CROSSTALX

NOTE: All_channel pairs were out of speciffcacion by only one multiplexer

quantization level.
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ORIGINAL PAGE 1S A\
OF POOR QUALITY
BAND SENSOR | TEMPERATUT= | MV/SEC T. R: NDMBER
1 3 - | Ambienc el F425S5
s 6 | ambient 4.90 F6255

. NOTE: Spec maximum of + 3 mv/sec i3 a self-imposed
’ spacificatiocn. Instrument error budgsts would
allow rate up to + 120 =vw/sec.

TABLE 2. DROOP TEST FAILURES
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1 e 32 -0.8  Fa266 -
130 - els - 261 0.6 F4266
S e1s 193 41.7 192 0.1 74266
+15 193 37.3 . F4266
+15 193 9.1 192 0.4 . Fe266

N O OO O~

R O

#15 193 39.3 192 w@.3 P4266
ey *50 128 39.8 129 .1 4267

+50 128 37.0 . 129 -0l F4267
+50 . 128 36.8 ‘  Fe267
+50 128 36.8 192 0.1 F4267

o o0 OO
S W

Ambient ~ 193 - - 39.4 160 -0l F4265
Ambieat 193 37.5 160 0.5 F4265
Ambient 225 35.5 26 0.8 F4265
Ambient 193 . 39.6 232 ~0i2 76265
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TABLE 3. A/D CONVERSION FAILURES
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SANTA BARBARA RESEARCH CENTER b\'

A Subsitary of Hugres Awcralt Campany-

INTERNAL MEMORANDUM

i'o:_ G. Grice : : cc: L. 0'Connell = L DATE: 22 December 1981
: ‘ - ‘ " REF: HS 236-2260
R _ . °  PE 225:81
sUBJECT: * 3905973 Hybrid Crosstalk Testing o, TROMSS Julian
_ 41- ,
: : ' © BLDG. B=11 - MAILSTA.39
"EXT. 6‘293 . -

Two 3905973 hvbrids were removed ia an at:enpc to fix tHe crosstalk in Bands 2
and 7 of the S/¥ 3 Multiplexer. (Ref. FR No.‘'s F4254, F4257, and °~258) These
hybrids are not being formally failure analyzed because:. -

1. Crosstalk is caused by a combination of the hybrids
© and the unit wiring, and is not observable at the
hybrid level. :

2. The hybrids are tested by observing output levels

: with ‘an escilloscope. Errors of the size involved
(¥1/2% of full scale, max.) are not visible on’
oscilloscopes. - - - - TR -

3. The hybrids vould pass ali their tests and ara fully
‘ functional. .

In the course of hybrid repair, we will make static measurements to see whether

these hybrids are abmormal in any detectable way.

B, - v———— ,
?, L Deeblio.
Richard C. Julian.
REA, Multiplexer
Thematic Mapper Program

RCI:jc
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Minor Performance Discrepancies, S/N¥ 003 Multiplexer ' |NAS 5-24200 L.I. 32

T3 QLT &3] 13, GATICT Lassi?ICATISR

TS ST T SR aVOR ] VL ALY G R C LA
. ) . <. .
. .

Multiplexar Close

Clesoriea

10. RIGLutIeS CIVIATIGRs bae vik

TO AT 0 Faa & cNNT CIMBIAY WILETD 10. *eat @, o Y% OUOIG [17. LOT KD, |10, GTY
Mulctiplexer . ezs
A A T AL T YT TRy T ISR BAT
None ) 18 months schadule slip is Jdisapproved
mmmm TYe,

13, CASCMIPYION OF DEVIATION/0AI VA
The S/N 003 Multiplexar (P/N 3533003-100) exhibits minor psriormance disc-epancias
in its processing of some of its 100 signal channels, These discrepancies result
from random wire dressing and other phenomena witich are net corvectable, and thay
do not have any impact upon Thematic Mappar per.ormanca. Thega. discrepancies
.include.

0 Six:eeu channals axhibit levels of crosstalk to ocﬁar channels s
excaeding spaecificacion. They are listed in Table 1.

o Two channels exhibit levels of DC Restore droop slightly higher than.
speclfied at room temperature. They are listed in Table 2.

by GO HviaTiccreaived
Repair of the Multiplexer to correct the«s discrepancies is not practical within a
reagonable time for several reasons. The croestalic failures are random and repair -

ighcly

(Con:inﬁed)

would be as likely co create new crosstalk as to correct thact already present.
The A/D conversion and DC Restore droop rate discrepancies might be correctable

by replacing hybrid microcircuits, but the replacsment parts are aot available, and
None

the discrepancies arz so minor that chey might not be corrected in any case.
of the performance discrepancies present will have a nacec:anle effact upon
Thematic Mappar iastrument performance.

QUT
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N GFD. 1969 — 008-700/838
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Thematic Mapper Request Zor Deviacion/Waiver w124 (Continued)

Item 23 - Description of Deviation/Waiver (Comntinued)

o Six channels exhibit one A/D conversion step which exceads the specified
maximum of 31.2 millivolets and/or is less than the specified minimum of
zaro millivolcts in size. No sensor exhibits more than one step which is
too large and one which is too small. The sensors and corresponding

. Failure Reports are listed in Table 3. In all cases the discrepant .-
. conversion step does not cause the KMS noise of the sensor chanmel to
- .excead specified values, and therefore the discrepancies will not
appreciably affect Instrument performance. The minimum and maximum step
sizes are a self-imposed Multiplexaer requirement, vacher:than a system
_ level requirement. ' : '
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e ORIGINAL 1”‘5
. RIGINAL: N
& OF POS:Z- 53257'3 “
i,v .
o
. %;E L rFom TO TEMPERATURE |
e | sawp | sensor | 3awp | sewsor |+s0%c|41s%¢| um F. R. NRMBER(S)
_ 1 10 | 1 - 8 X F07296
. L 16 1 12 F07296 |
, ' 2 4 2 2 X X X F07299, FO7295, FO7296
'(: 2 5 2 3 | x ‘F07299 ‘
= 2 12 2 11 X | F07295
2 16 2 1z | 2 | x F07299, F07296
=8 3 5 3 | x F4268
i ¢ 3 1 3 6 F4268
%é% 6 12 s | owo | x | For296
L s | 16 4 w | x| F4256 |
{3 6 1 6 4 X X | X F4268, F4254, F4257
6 | 2 6 3 x |z .|x F4268, F4254, F4257
6 3 6 1 T | x |x 74268, T6256, F4257
6 4 6 2 | x | x | x | w268, me2ss, ra2s7
7 7 7 5 b F4254 - '
% 7 13 7 11 X F4256
'4 TABLE 1, MULTIPLEXER S$/N 003 CROSSTALX
é:ﬁi " NOTE: all_channel pairs'weré out of specification by only ome multiplexar

quantization level.
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ORIGINAL PAGE I3
OF POOR QUALITY

3AND SENSOR | TEMPERATUT= | MV/SEC F. R. NUMBER
1 3| Ambienc 4,11 F4255
5. 6 arbient 4.90 ‘4255

NOTE: Spec maximum of t'-3 av/sec 18 a self-imposed
gpecification. Instrument error budgats would
allow rate up to + 120 mv/sgec.

TABLZ 2. DROOP TEST FAILURES




ORIGINAL PAGE 13 N
OF POOR QUALITY

. MAX VALUE. -  MIN VALUE
: = o em ! , o) _ )

3aND  SENSOR  TE®C  STEP 4 S 31.2 MV STZP # 2 0.0V F. R. YIMBER

1 1 ws o 12 <. F4266

7 13 el 261 0.4 F4266

8 1 #15 193 - a7 192 -0l F4266
3 2 ws. 193 1 © Fez66

6 3 #5193 9.1 192 0.4 F4266

6 4 +15 193 39.3 192 0.3 Fa266

6 1 +30 128 © 39.8 129 0.1 - TF4267

6 2 #50° 128 37.0 - 129 -0.1 F4267

6 3 +50 28 36.8 F4267

6 4 +50 128 6.8 192 0.1 F4267

5 1 ambient 193 39.4 160 -0.1 T4265

6 2 Agbieac 193 37.5 160  -0.5 T4265

6 3  Ambiemc 225  35.5 226 -0.8 . F4265

6 4 ambienc 193 39.6 232 0.2 F4265

TABLE 3. A/D CONVERSION FAILURES




: o

reesecccccccvsennany

'EHUGHES’

nUGHED A'ﬂCNA" COMPANY

SFACE ARD COMMUMICATIONS SROUP

€L SXAUNDO, CALIFORIIA

h m e e e . ——— . — —— A ——— — —— S——— ——— f——

ORIGINAL PAGE (3
OF POOR QUALITY

SPACE AND COMMUNICATIONS GROUP

FAILURE REPORT

E 4266

FAILURE ARALYSIS

TP NAME AND SUMES 7 GLA 1 1200%L a WTW—‘
/]
2%2 S PPampec &330 | Pt Sl P wF/
& wa $LEVEL [0} gpaceCRAST sussYsTeM Q assnumy Q moowa
‘x:s‘"og'gg\"‘:o 10 svsTem &M‘ O susagsausy Q racass D uuv
EQUIPMENT IDEH IRCA TION: RALS PART rUMOZR N | RARURACTURER
7 SUBSYSTER
[T >
Moty Plexe® 33330a2 v°0 | 5 e,
3 " O agsexary O syrassemeLy ) :
1'% 0 woous O wcas O caro
- di)
b1
9
ezl wheN 1Q coveLcomamt O quauRCATION Q wrearanon O Lwnot oFERATICRS
S| oestaven © - 1O insrocess JR accestanca Q svoTes (o] '
Ny | O ansionr 0 rapanow HroeZli o+ Ca O reamass vag wng AT o
was 00sErved ¢ () euesam Q visaamon AXIZ FOR mm_________cm
e °§‘5A;!Lum BM / 3 dl, (00 é@“"e o, [Dlor T, ‘A'.A:;f-f' L:—’ Y7, rltee s Bed o
_& &30 Sk ..-zr_-! AN 2 el eesnti £ Guaddl M’ e a1 Y "“' B Sy B /
D ) . g - ‘ n y:
ATl e — T e
O 552 T s Gscp /B Carem
'y vemna 10N ANO /

ENGINEERING EVALUATION |

Py =] FOLLOWIG REWOAX/RATEST REQUIRTD
S REwORK/ RETEST MOT AIQUIRED DeCALSY Y, o d 7’

- ln AUTRORGATIGN - T TBATE CINTRUATION
. H : d SHRIIT GNED

gn “”‘{:5, /Mﬂ" vy ‘ - TGA REFRE
w
8| __A-rra eslen /. —
g Z UST ALL PAATS REPLACED " T
S| eastmyraen xTsvia | eanviotnumsen | oaracoos | amusactunes PROBACLE DEFECT ARALYSIS KUSSER
EZ 73937 B7/ W7 2§01
5270 S593  Hya 167/ fo)
Z .
g X BY O Y Y
i 7. RCWGRR BY ‘om Imn ]m"-eﬁﬁ i ) ; BaTe B CONTROATY

"0, CAUSE ANO

CORRECTIVE ACTION f&F( 14 ’7‘ [,/1,1’{ TapLs 3
3 FAS GOSuAY

| TONTINUAREN |
SMERT USED

27 PTTBeHED)

™1 "(m 1

T DQCUMENT MPLEMENTING P
SIARECTIVE ACTION / /}g/ /

— EXGINEERING/RELIABUITY

|44/

12/9/81

2al

"12-lX\

34 9ASIC CAUSE | L] oesigw TEST EGUIPMENT ~ ) MFG. PROCEDUAE WIANG ERRIA: Q unxnOWN OLFECT COOZ
OF VERIFED ) [ eNvinONMENTAL TEST PROCEDURE ; ASSY/FAB ERROR ROUGH HANDLING
FAILURE { L.J DEFECTIVE PARTS TEST SET-UP - WORKMANSHIP WEAR-QUT
2. FALURE 1 G PRany £ unxnown M FaluRE Q camea [} umon o
hada C _ivouced 3 NO FAILURE 4 O _sareTy
T TGRG

224

.> .
CA ‘

CZQ\.,

s A s Pt S P e

e et




) .

C

ORIGINAL PAGE - rs
~OF POOR-QUALITY ~ -

. . . B T
csavusscassccanve ey 3

SPACE AND COMMUNICAT!ONS GROUP

N anEs MTaCRAPT Company FAILURE REPORT
Bhainetmiv ot i CONTENUAT!ON SHEET A

FH2 66

COKTRIATION GWOTT \GTTCRS

LAREL HAST COATINUATION BNTET UBED 'A’, GRCONRD '9°, AND 20 O

ADDITIONAL FR
- CONTIRUATION a
r~ IDGRYIPY CNTRIES BY REFERENCING PR BLOCK NUMGER IN COLUMN, DATE BACH GXNTRY. EXETTIT USD
L4 \elog/pl Basfs Towam [ STep 32 M“?g:ﬁﬁ Le0 ‘5”
- - oA PATEEY &

oL 7%;‘9')}~ NN
5 e A3 oF gu— rFR.

3
A "! goliini

1 i

—

NPNA ANEB

ks, Eanchani e

=N

g s

3

S e e e i,

A5,




e & e fo s MG HB t e®. b o ammmane 0o s o s os e Ccammmvcesion - w=—

LT ;,ommNALPAeNs R
. " OF POOR QUALTY :

ESOIEST FOR CSVIATICR/vAIVER - 0N SSTOED - C pre2sus gnan o
(583 BIL~EED000 @2 A01 FD LACTESCSTEND) ) .

] 123/81

01 01A010S DER &0 (SRG8s

Bughea Aircraft Co SCG El Segundo, C.alifomia

IR ura, cesy 9. /038, 2. o wa. 65 ) c3v. RN
- »
6 EYITER
L]

TITOL G Cavsali@/cae

mnor Performnce Discmpanciea. S/N 0Qa3 m.l:iplemr . ‘IAS 5-26200 L.I. 32

© Multiplexar
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- The S$/N 003 Mulciplexer (P/N 13533003~iCQ) exzhibits zinar parformnco diserepancias
in its processing of soma of its 100 signal chammelg, These discrepmecies rosult
feon random wire dressing and ochor phomomsna wlich are not corzectsble, and they
do ast have any mpac: upon Thematic Mapper performsncae. 'nxesa- discrepancies
inciuda:

¢ Sizteen channels exhibit levels of czosstalk to ocher chanmals slightly
’ exceeding specificaticn. They are lisced im Table 1.

6 Two chapnals axhibit levels of DC Rastore drocp slighely higher chan
specified at room temperatura. They ars listed ia Tadle 2. .
‘ (Continuad)

o A A T .
Repair of the Multiplexer to correct these discreopamcics is not practical within a
reasonzble timas for several ressons. The crosotalle failures are random and repair
would be as likely to create new crosstalk as to corract that already preseat.

‘The A/D comnvarsion and DC Restore droop rate discrepancias might be corractable

" by replacing hybrid microcircuits, but the replacement parts ars not available, and
the digcrepancies are so minor that thay might not be corrected in any czse. None
of tha parformance discrepancies prasent will havae a da:ectable effact upon

o Theuccic Mygpar inatnmn: parfomanca. / .
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Themstic Mapper Reqﬁaat for Deviation/Waiver w124 (Continued)

Item 23 - Ddscfiption_of Deviation/Waiver (Continued)

¢ Six channsels exhibit ona A/D couversion step which exceade the spacified
‘maxdimus of 31.2 millivolts and/or is less than tha specified wminimum of
zaro aillivelts in size. No sonsor exhibits more than ome step which is
too large and one which is too small. Tha sensors and correspoading
Failure Reports ars listed in Table 3. In all cazes tha discrapant
conversion step does not causa the FMS coise of tha sensor channel to
axcaed spacified valuss, and therafore tha digcrepasncies will not
appraciably affact Instruzent porformance. The minicum and maximm step.
" 81288 are a self-imposed Multiplexar requiremecnt, rachsr than a system
level requiremsnt. : . o
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ORIGINAL PAGE IS A

OF PCOR QUALITY BEIRY A
FROM T0 TEMPERATURE
BAND SENSOR | BAND | SENSOR [+50°C {+15% | A8 F. R. NUMBER(S)
1 10 1 8- x F07296
1 14 1 12 x F07296 ,
2 & 2 2 2 | x |z F07299, F07295, F07296
2 2 3 X F07299 '
2 13 2 un | x| 707295
2 16 2 12 I x | x | vor299, ro7296
3 6 - SR X P4268
3 10 3 6 F4268
4 12 4 10 x | TFo729
% 16 4 16 X ra234
6 1 6 4 |z | x [ x | rez68, P423s, F6257
.6 2 6 3 x |z | x P4268, F4254, F4257
6 3 6 1 b4 X .4 F6268, P4°C4, F4257
6 6 6 2 x | x |z F4268, F4254, F4257
7 7 7 5 | x P4256
7 13 7 11 b £6256

TABLE 1. MULTIPLEXER S/N 003 CROSSTALK

NOTE: All_channel pairg weras out of séeciffc#c?.dn by only one mltiplexer
quantization lavel.




om0 e e
B L. L DoAY TMNIITCESY s ww L o .
: b Az L T T T TV,

ORIGINAL PAGE IS

OF POOR QUALITY. - i
‘ J
BAND | SENSOR |TEMPERATULZ | MV/SEC F. R. NUMBER
1 3 | Asbtear | 411 F4253
5 6 Ambient 4.90 " F4283
' . c NCTE: - Spéc zaxizum of + 3 mv/sec {3 a self-imposad

spacification. Inscrumsnt crror budgsts would
allow rats up to + 120 ov/gec.

TABLE 2. DROOP TEST FAILURES

D T TS




ORIGINAL PAGE 18
. OF POOR QUALITY. \wdf

| | MAX VALUE MIN VALUE
| | o Coawm b oem
BAND SENSOR TEMP°C STEP 4 S 31.2MV STEP # &20.0MV  F. R. NIMBER
1 1 +s c - 32 0.8 F6266 ¢
7 s AR 7S R I 74266
6 1. +lS 193 . 417 192 0.1 - F6266
6 2 45 193 w3 F4266 -
6 3 w18 193 - 39.1 192 0.4 F6266
6 S &4 I 418 193 9.3 192 -0.3 P4266
6 1 #0128 39.8 129 0.1 74267 !
6 2 +50 128 37.0 129 . 0.1 F4267
6 3 +30 128 6.8 _ Pe267
6 4 +30 128 36.8 192 - 0.1 - 4267
6 1  Ambiemt 193 39.6 - 160 0.1 F4263
6 2 ambiemt 193 37.5 160 0.5 6265
6 3  Ambient . 225 33.5 226 . -0.8 F4265 )
6 4 Asbient 193 39.6 232 ~0.2 F4265

TABLE 3. A/D CONVERSION FAILURES

— Rl R S PSR PR S |
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Multiplexar

18, GenS o8 Past (3 \TAGS MO ESSCCTID 6. NS GD. & TPRZ CAOMS (17, LBV KD, |10, GTF 10, CICUaBIRd CAVEATICTICAL WD
~ Multiplexer - _ Clres !m
S BRIy da cQgY/raich 41, EF 1 R 4

None 18 months schedule slip is disapproved

13. TRECHPRIOA OF O3viaTloR/ual iR

The S/N 003 Multiplaxer (P/N 3533003-100) exhibits minor performance discrepancies
in ics processing of some of its 100 signal channsls, These discrepancies result
from random wire dressing and other phenomsns which are not corractadble, and they

do not hava any {mpact upon THematic Mapper performanca. Thesw. discrepancies
includa: '

0 Sixteen channele exhibit levels of crosstalk to ochar chamnels s]_.igh:l}-
aexceeding spacification. Thay arae listed in Table 1.

o Two chasnnelg exhibic levels of DC Restore droop slightly higher than
gpecified at room temperature. Thay aras listed im Tablm 2.

,:. m TCE anahﬁulvtn

Repair of the Multiplexsr to correct these discrepancies is noit practical within a
reagonable time for several reasons. The crosstalk failures are random and repair
would be as likely to creata new crosstalk as to correct that already preseat.

The A/D conversion and DC Restore droop rate discrepancies amight be correctable

by replacing hybrid microcircuits, but the replacement parts are not available, and
the discrepancies are so minor that they aight not be correctmd in any case. None
of the performance discrepancies present will have a decec:abme effect upon ‘
Thematic Yapper 1ns:rumsnt performaznce.

(Cont inﬁed)
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'OF PCOR QUALITY : |

Thematic Mapper Requast for Deviation/Waiver W124 (Continued)

~ Item 23 - Description of Daviation/Waiver (Continued)

o Six channels exhibit one A/D conversion step which exceads the specified

. wdximum of 31.2 millivolts and/or is less than the gSpecified miniwmum of
zaro atllivolts in gize. No sensor oxhibits more than cme step vwhich is
too large and one which i3 too smsll., The somsors and corregpounding
Failure Reports are _igted in Table 3. In all cases the diacraepant
conversion step do23 not cause the RMS noise of the sensor channal to
‘excoed spacified values, and therefore the discrapancias will got
appraciably affect lastrument performence. The minimem and maximum step
gizas are & sclf-imposad Multiplever requiremant, rather than a system
loavel requirement. : - ' '
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PR TR

St rre e m +am b

Y2 67 OF POOR QUALITY
FROM T0 TEMPERATURE
BAND | SEMSOR | BAND | SENSOR [+50°C |+15% | avn F. R. NUMBER(S)
1 0 | -1 8 | X F07296
1 14 1 12 4 F07296
2 “ 2 2 | x | x |x F07299, F07295, FO7296
2 2 x| “F07299 -
2 13 2 1 £ ‘ F07295
2 14 2 12 X X FO7299, F07296
3 6 3 4 X | Fe268
3 10 3 6 | . F4268
. 12 4 10 X F07296
4 16 4 14 X F42564
6 1 6 4 X X | X F4268, F4254, F4257
6 2 6 3 X ] x F4268, F4254, F4257
6 3 6 1 X ¢ 4 74268, F4256, F4257
6 4 6 2 x | 3 | x F4268, F4254, F6257
7. 7 7 5 < F4254 '
7 13 7 1L X F4256

Fad ]
<

B T I (PSR S SO S

e s g

O T,
e

“' G e e e gretn s
s
o .

i
e L

e

TABLE 1. MULTIPLEXER S/N 003 CROSSTALX

NOTE: All.éhannel.pairs were out of speciffcation by only one multiplexar

quantization level,
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g2¢7
ORIGINAL PAGE i3
- CF POOR QUALITY
. BAND SENSOR | TEPERATUTS MV/SEC 7. R. wmx _
‘1 3 . | Ambient 4,11 F4255
S 6 Ambient 4.90 F&4255

NOTE: Spec maximum of + 3 mv/sec 1s a self-imposad
specificacion. Instrument evror budgets would

allow rafe up to * 120 mv/sec.

TABLE 2. DROOP TEST FAILURES

ot
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ORIGINAL PaGE 15
- OF POOR QuaLITY
 MAX VALUE MIN VALUE
o (W) "oom _
BaND  SENSOR 2% STEP # S 31.2 MV STEP 4 2 0.0 ¥V F. R. NUMBER

1+ o 322 -0.3 . Fu266

13 415 -4 Fa266
415 153 41.7 192 0.1 Fe266
#5193 37.3 ' ' F4266-
+15 193 . 39.1 192 0.6  F4266

415193 59.3 192 0.3 . 4266

L - N SRR S
w N e

-

+50 . 128 - 39.8 129 =0.1 F4267
+50 128 37.0 - 129  -0.1 F4267
+50 128 6.8  F4287
+50 128 36.8 192 -0.1 F4267

- - Y- N
PV N

imbient 193 39.4 160 -0.1  F4265
ambient .. 193  37.5 160 -0.5 F4265
asbient 225 35.5 224 -0.8 . F4265
Ambient 193~ 39.6 232 -0.2 F4265

N O D O
& W

TABLE .. A/D CONVERSION FAILURES
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Hinot Parformance Discrepancies, S/N 003 Mul:iplexst ’ ﬁAS 5-26200 L.I.
Hnlciplexm: '

To A O Poav G \GRAT DERe & FESTED 16, 0T 5. €3 MOE 3500 |

. Muleiplexer B

ErThRY & ateaiel

Nona

16 CF BEvVeATIOR/Ta vEA

The $/N 003 Muleiplexer (P/N¥ 3533003-100) exhibits minor performmce digcrepancies
in 1its procassing of soms of its 100 signal chnnnals. Theszo discrepaucies regult
from randem wire dressing and othsr phonomzns whieh arse not corractzble, and they
do not have any impac: upen Tﬁena:ic Mspper performence. These. disezcepancies
includa:

© - Sizteen chennals exhibit levels of crosstalk to other chammels slighely
cxcaeding specification. Thay are listed iz Tablse 1.

6 Two channels exhibit levels of DC Ragtore droop.slightly higher than
specifiad at room tewperature. Thay are listed in Table 2. -
' (Conrinuad)

Rapair of the %ultiplaxnr to correct these discrepanciea is not practical within a

teagonable tims for sevaral reasons. The crogstalls failures are random and repair
would ba a3 likely to create new crosstalk as to correcet that already prasent.

The A/D couversion and DC Restora droop rate discrepancies might be correctzble

by replacing hybrid microeircuits, but the replacement parts are not available, and
the discrepancies axe so minor that they amight not ba corrected in any case. Nore

- of tha performance discrepsncies prasent will have a de:ec-abla effect upon

Thematic Mappar inscrumsact performance.

T 2PPGOVAL D1 8APOTBYAL.
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Itam 2J - Description of Daviation/%Waivar (Countinuad)

o Six channols exhibit one A/D couvarsion stap vhich exceeds the spacified -

maxizum of 31.2 alllivolts and/or is leas than tha specified minimum of

goro millivolts i{n size. No cengsor axhibits more than one scop which Ls-

.too large and one vhich iz too small. The sensors and corresgpondiag
‘Faillure Reports are listed in Tabdle J. Ino all casas tha discrepant
_coaversion step does not csuse the RMS noise of the semsor channel to -
exceed -specifiad valuas, aend therefora the discrapancies will anot
appreciably affact Ilastruzent performence. The minimum and maximum stap
© 81368 are a self-imposed Multiplexer requirement, rather than a syotom
level rgquirement.: '
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{
FROM 10 TEMPERATURE
BAND SENSOR | BaND | SENSOR [+50%¢ l+15%| avB F. R. NUMBER(S) ¢
X 10 1 | 8 x F07296
1 16 1 12 X F07296
2 2 2 4 x | x | FO7299, FO7295, FO7296
2 2 3 | X 707299 | S
2 13 2 1 4 | roz29s
2 16 2 12 x | x FO7299, FO7296
3 6 3 4 X ' F6268
3 10 3 6 F6268
6 12 4 10 X F07296
. 4 16 A 14 X P6254
. 6 1 6 4 x | x | x F4268, F4256, F4257
' 6 2 6 3 x |zl x 74268, F4254, F4257
6 3 6 1 | x| x |x F4268, F6254, F4257
6 4 6 2 X [z [z F6268, F4254, F4237
7 7 7 s b4 F42564 '
7 13 7 11 X F4254
| TABLE 1, MULTIPLEXER S/¥ 003 CROSSTALR )
. - 5
NOTE: All_channel pairs ware out of épeciffcstion-by only onae multiplexar S

quantizarion level.
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OF POOR QUALITY

BAND  SENSOR | TEMPERATUT= MV/SEC

F. R. NUMBER

1 3 mblent | 4.1

5 6 Ambient 4,90

F4255
F4255

NOTE: = Spac meximum of + 3 mv/séc i3 a self-imposed
specificacion. Instrument error budgets wowld

allow rate up to % 120 wv/sec.

TABLE 2. DROOP TEST FAILURES
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BAND

> o0 O O~

o N & O

o o o o

SENSOR TEMP°C  STEP 4

1
13

PR N

&

S W N

Y R O

—— = —

| MAX VALUE
¢ )]

{

$31.2MV STEP # 2 0.0 MV

+15
+15
+15

+15 -
+15
+15

+50
+30
+50
+30

. Ambient

Ambicnt
Ambicnt

- Ambient

193
193
193
193

128
128
128
128

193
193
225
193

41.7
7.3
9.1
9.3

39.8
37.0
36.8
36.8

" 39.4
37.5
5.3
39.6

32

241

192

192

192

129
129

192

160
160
224
232

“0994
MIN VALUE
(V)
F. R. NMBER
-0.8 F6266
0.4 74266
-0.1 F4266
F4266
-0.4 F4266
-0.3 - 74266
-0.1 6267
-0.1 F4267
F4267
-0.1 F4267
-0.1 F6265
-0.5 F4263
-0.8 74265
-0.2 F4263

TABLE 3. A/D CONVERSION FAILURES
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i INTERNAL MEMORANDUM

H 10: G. Grice cc:L. O'Conneil - DATE: 22 December 1981
S ‘ : : ' o " RER: HS 236-2260

’ o : o - a ’ “PE 225:81

i SUBJECT: 3905973 Hybrid Crosstalk Testing - FROM: Ei {:lian

. . ,  a1ed

E - . : o . . aLDG. B=11  MAILSTA.J9

e S N : gxTt. 6293 ‘

|

i

‘ o Twe 3905973 hvbrids were removed in an attempt to fix Che crosstalk in Bands 2
i

f and 7 of the S/N 3 Mulciplexer. (Ref, FR No.'s F&234, F4%257, and FA‘SB) These
? : hvbrids are not being formally failure analvzed becausa: .

- 1, Crosstalk is caused by a cembination of the hybrids
and tha unit wiring, and is not observabla at the
hybrid lavel.

"2, The hybrids are tasted by observing output levals
_ . with an oscilloscopa. Errors of the size involved
S ‘ {(01/2% of full scale, max. ) are not visibla on
: ‘ o . - - oscillcscopes. - - .- -
: 3.

The hybrids wouid pass all their tests and ara fully
functionoal.

(o .

In tha course of hybrid repair. wa will make static measuremen:s to see whether '
these hybrids are abuoml in any datectable way.

Richard C Julian
REA, Multiplezer
Thematic Mapper Program
' . RCJ:ic |
ORIGINAL page
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Minor Performanca Discrepancias, S/¥ 003 Multiplexsr

Nona -

o O Lifd il

NAS 5=24200 -.I 32

Multiplexar : .
1o A O saar 3 WCRET CAIZINY SFICVED Te. PGSt B, @3 WVE3 63016 |17, LOT D, |16, G¢ 10, £3GUOIED CE0IATICHY o0 a0
Mulciplexer X]=
5. TN iET &9 Soev/Paiek TT. ToaeY &3 s

18 wonths schedula slip is disapproved

23 CXECTHPYIGn OF GTvialiGyealvid

The S/N 003 Multiplexer (P/N 3533003-100) exhibits ninor performsmcse discrepancies
These digcrepaacies rusult

in ics proceasing of soma of its 10CG signal chameels,
from randcm wire dressing and othar phenomena which are not correctable, and thay
do not have any impact upon Themacic Mapper parformance. Thase. discrepanciles

include:
o Sixteen channols exhibit levels of crosgtalk to other chamnels slighely

exceeding specification.

They are ligeed in Tabla 1.

o Two channals exhibit levels of DC Restore droop slightly higher than

spacified at room temperatura.

They are listed in Table 2.

(Continﬁad)

VIATYH W

Repair of the Multiplexsr to correct these discrepamcies is not practical within a i

reasonable time for several reasons.

The croestalk failures ares random and repair

- would be as likaly to creats new crosstalk as to corract that already preseat.
The A/D conversion and DC Restora droop rate discrepancies might ba ccrrectable
Ly replacing hybrid microcircuits, but the replacement parts are not available, and
the discrepancies are so minor that they might not be corrected in 3ny casa. Nome
of the parformance discrepancies pregent will have a de:ectable effect upon

Thematic Mapper instrument parformance.

.. Euaemar 3451224
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Thamatic Mapper Request for Deviation/Waiver Wl24 (Continuaed)

Item 23 - Description of Deyia:ion/Waiver (Continued)

o Six channals exhibit ona A/D comversion stap which exceeds thae specified

.. maximum of 31.2 millivolts and/or is less thau the spacified minimum of
zaro millivolts in siza. No senmsor exhibits more than ore stap which is
too large and one which is too small. The sensors and corregponding
Failure Reports are listed in Tabla 3. In all czces thas discrepsat
conversion step doas not cause the RMS noisa of the sensor channel to
excead gpacified valuss, and therefore the discrepancias will not
appreciably affect Instrument performance. The minizum and meximum stap
sizes are a salf-imposed Multiplexar requiremsnt, tacber than a gystenm

- level requiramcn:.

e e e
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FROM

~
o

TEMPERATURE

BAND SENSOR

SENSOR

+50°¢ |+15% | AMB

F. R. NUMBER(S)

10
14

13
14

10

16 .

NN E W W RN e
- o
NS W N 3

13

\‘\io‘c‘a‘a“\‘\.quNNNNHﬁs

E v mwews® B o & PP uwuebh o

“
M

[ I I I |

H W KK MK K
H oK KM

. 74268, F4254,

FQ7296

'F07296

F07299, 707295, FO7296
F07299

F07295

F07299, FO7296

F4268

F4268 -

F07296
F&4254
F4268, F4254, F4257
F4257
F4237

F4257

F4268, F4256,
F4268, F&256,
F4254
F4256

NOTE:

TABLE 1. - MULTIPLEXER S/N 003 CROSSTALX

quantization level.

-

All_channel pairs were out of speciffcation bir 6n1’y one multiplexer



R T I T o IV T oo, T ! patute) AN H St 7 =g ook 2
TR ST P 3 A ) N I TR T R S B QU A E R L g e s Sl 627 o oy
- B L N AR e S foRs A% ghet'sd Qe

L

e e SRS ST s o 2te D LT

ORIGINAL PAGE IS - :
OF POOR QUALITY e

o~
e

3AND SENSOR | TEMPERATUIZ | MV/SEC F. R. SGBER _ ' G

1 3 Ambient - 6,11 F4255

5. 6 | ambient 4.90 | me2ss | o o

NOTE: Spec maximum of % 3 mv/se2 {s a gself-imposcd ’ -

specification, Instrument error budgats wowld -
allow rate up to + 120 =zv/sec.
TABLX 2. DROOP TEST FAILURES
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EoTros

4
_;j
: . 4
o | MAX VALUE | ¥IN VALUE ]
. o (uv) (MV) g
BAND SENSOR TEMP°C  STEP 4 S 31.2 MV STEP # 2 0.0 MV F. R. NUMBER !
1 1 +15 : ' 32 -0.8 . F4266 :
7 13 15 ' 241 -0.4 F4266 5
6 - 1 #15 193 41,7 192 ~0.1. FA266 . . :
6 2 +15 - 193 Y 2% T . F4266 '
6 “ . #15° 193 39.1 192 -0.4 F6266
3 4 +15 193 39.3 192 . -0.3 F4266 4
6. Rt +50 128 39.8° 129 0.1 F4257 ;
5. 2 +50 123 37.0 . 129 -0.1 F4267 H
6 3 +50 - 128 36.8 . ' F4267
6 A +50 128 36.8 192 -0.1 F4267 :
6 1  ambient 193 39.6 160 -0.1 F4265 ;
6 2. ambienc 193 37.5 160 -0.5 F4265 -
6 3  Ambient 225 5.5 224 0.8 F4265
6 4 acbient 193 39.6 232 0.2 F4265

TABLE 3. A/D CONVERSION FAILCRES

B B el
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A ——————C——C—————t
u 0ISCRIPTICH OF OIVIATION OA1WIR

The S$/N 003 Multiplexer (P/N ‘!533003-100) exhibits minor pacformance discrepancies
in its processing of some of its 100 signal channels, These discrepancies result
from random wire dressing and other phenomena wliich are not correctable, and they
do not have any impact upon Thematic Mapper perfomance. These. discrepancies
includa:

o Sixteen channels axhibic levels of crosstalk to other channels sligntly
exceeding spacification. They are listed in Table 1.

o Two channels exhibit levels of DC Restore drocp slightly higher than

specified at.room temperature. They are listed {n Tablae 2. -
. - (Continued)

. vtavl (7]
Repair of the Multiplexer to correct these discrepancies is not practical within a
reasonable time for several reasons. The croestalk failures are random and repair
would be as likely to create new crogstalk as to correct that already present.

The A/D convarsion and DC Restore droop rate discrepancies might be correctable

by replacing hybrid microcircuits, but the replacement parts are not available, and
the discrepsncies ara so minor that they might not be corrected in any case. None
of the performance discrepancies present will have a detectable effect upon ’
Thematic Mapper instrument performsance.
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ORIGWAL PRaz 15 1Y
~OF POOR QuaLry (1Y

Thematic Mapper Request for Daviation/Waiver W124 (Continued)

Item 23 - Dascription of Deviation/Waiver (Continued)

0. Six channels exhibit ome A/D comversicn step which ezcoeds the apacifiad
maximum of 31.2 millivolts and/or i3 less than tha specified minimum of

"zero millivolts in size. No semaor exhibits wmors than ona atap which i3

too large and one which is tco small. The scnoors and corresponding

" Pailure Roports are listed in Table 3. Ia all casss the discraopant
coavarsion 3tep doas not. cause the RMS noise of the seasor channel to

" eaxcesd specified valuas, and cherefore the discrapancies will aot

- appreciably affect Instrument porformanca. The minisum and msximum step
sizes are a self-imposed Multiplexer raoquiresent, rathar than a system
lavel requiremsat.

o

1 e

[T



_ CRIGINAL PAGE IS T
OF POOR QUALITY Y
FROM - TO- TEMPERATURE ‘
BAND SENSOR | BanD | sEnsor [+30°C|+15%| avm F. R. NUMBER(S)
1 10 1 8 ) F07296
1 14 1 12 X FO7296
2 % 2 2 x | x | x | rorae9, Fo7295, FO7296
2 s 2 3 x | | rora9e. .
3 13 2 n o {x | FO7298
2 14 2 12 X | x F07299, FO7296
3 6 3 x| F4268
3 10 3 F4268
. 12 4 10 | X FO7296
4 16 4 14 X | Fe2ss
6 1 6 & | x | x | x | re26s, ma2ss, Fe257 )
6 -2 6 3 x | x| x P4268, 5234, P4257
6 3 6 1 2 | x |x F6268, F4234, F4257
6 4 6 2 x | x | x F4268, F4254, F4257
7 E 7 s X ' F4254 :
7 13 7 n | ox F4254

TABLE 1, MULTIPLEXER S/N 003 CROSSTALK

' NOTE: All.channal pairs ware out of sp@ciffcacion by only ane multiplexsr

quantization lavel.
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CRIGINAL PAGE 13 b
_ OF POOR QUALITY A o
| _ 0 -
&i
BAND . | SENSOR |TEMPERATUrZ | Mw/sEC | F. R. NUMBER 3
1 3 | Acbiene 4,11 F4253
5. -6 Ambient 4.90 P4255
NOTE: - Spec-maxim of + 1 wv/sec is a self-imposed
: . spocification.  Instrument arror budgots would
allow rate up to % 120 =v/sec.
TABLE 2. DROOP TEST FAILURES
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ORIGINAL PAGE IS

et I 2

OF POOR QUALITY v ;
/\'7/
0
. e ST :
_ | MAX VALUE , HMIN VALUE . .
. 0. (Mv) . ' M) ¢
BAND SENSOR TEMP°C .STEP # S§31.2W STEP 4 Z0.0MV  F. R. NUMBER o
1 1 w5 R 0.8 F4266
7 13 a5 B 731 0.6 Fa266
6 1 #5193 . 4l.7 192 . -0.1  P4266
6 2 +15 193 . 37.3 ’ ' F6266
6. 3 +15 193 . 391 192 0.4 6266
6 4 +15 193 39.3 192 0.3 P4266
. 6 1 +50 128 9.8 129 -0.1 4267
6 2 +50 128 . 37.0 129 -0.1 74267
6 3 450 128 36.8 : _ F6267
6 6 +50 128 6.8 192 -0.1 F4267
6 1 Ambienc 193 - 39.6- ° 160 0.1 - PFa265
6 2 Ambfent 193 7.5 . 160 0.5 F4265
6 3 Ambiene 225 5.8 226 -0.8 24265
6 6 Ambiemc 193 9.6 232 0.2 F4265

TABLE 3. A/D CONVERSION FAILURES
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e _ . o, ,,/44 OF POOR QUALITY
' . S 0 .
AICUEST 02 BIVIATICH/RaIVER 0T PECED PesC e LSTICH Y £
» (E88 BIL.ETD 459 @ &8 FBY lERETTVENS) ’ B 12/3/81 -

et

Hughas Aircraft Co SCG, El Segundo Califomia .mso ij .amm

e, DLSIGRATICH FOD BEVIAYICI/UAIVER 8. uaamcma e 6. orda srorexy emd i,
o @UL/WOC 0. 0. o3 [6. G0, R8I0, [& R o, " 16D ITE &90ITTO
Flighe 82577 ™ - w124 Dm K=
e TR, e Ll S o T T e
:. Y gogCe 1,8V 15RE AFPECTAB.TEST PLaR
kiﬁ' :\.‘A > oo, ¢SSy ?eC./e3C. &), [
o SYVEHTD l
. 1vom
¢. TRV R ew

1Tt O AT a1(8

N : Winor Performance Discrapancies. S/N 003 Vulniplexer
. oke D e ey ;‘
xultiplexer . : .
mm 10, WGT G3. @O VWU OIS [17. LOT KD |10, GFV 10. CIQAEMND CLLATICRS Gor V2D
Multiplexaer ’ . ' Clee - @g'
b= P Y (4 M TG T T ENTEEY o L vand tOABAl

None ) ’ ' ‘ -18 montha schaedule slip is disapptoved

. - _J_. cs"'_s:mr'v".& G BAviatiGayoalvin -
. The S/N 003 Multiplexer (P/N 3533003-100) cxhibits minor performasnce discrepancies
in its processing of some of its 100 signal channelg, Thesa discrepancies rasult
T o from vandom wire dressing and other phenowmsna which are not correctables, and thay
' do not have any impact upon Thematic ‘!apper perfomanca I‘hese discmpancies
{nclude:

o Sixtean channels exhibit levels of crosstalk to other channels slightly
exceading spaecification. They are listed im Table 1.

e o Two channels exhibit lavals of DC Rastore droop slightly highef than
' - specified at room temperature. Thay are listed in Table 2. .
. : (Continued)
8 lD 158 SviaTic et Wa

Repair of the Multiplexar to corract these discrepancies is not practical within a
reagonable time for several reasons. The croestalk failures are random and repair
would be as likely to create new crosstalk as to correct that already present.
{, "The A/D conversion and DC Restors droop rate discrepancies might be correctable
' by replacing hybrid microcircuirs, but the replacement parts are not available, and
the discrepancies are so minor that they might not be corrected in any case. Nomne
of the performance discrepancies present will have a detectable effect upon
Thematic Mapper instrument performance. h"’,/

2




AR

" ORIGINAL PAGZ i3
OF POOR QUALITY

Thematic Mapper Request for Deviation/Waiver W124 (Continued)

Item 23 - Description of Deviation/Waiver (Continued)

-]

Six channels exhibit one A/D convarsioan step which exceads the gpecified .

naximum of 31.2 millivolts and/or is less than the specified minimum of
Zero millivolts in size. No sensor exhibits more than ons step which is
too large and ona which 1s too small. The ssnsors and corresponding
Failure Reports are listed in Table 3. In all cases the discrepant
conversion step does not cause the RMS noise of the sengor channel to

_exceed gpacified valuss, and therafore the discrepaamcies will not
" apprecisbly affect Instrument performance. The minimum and maxisum step

.

8izes are a self-imposed Multiplexer requirement, rather than a system .

laval raquirement.
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| A
'ORIGINAL PAGE IS AV
OF POOR QUALITY 0
FROM TO TEMPERATURE
BAND SENSOR | BaND | SENSOR [+50°C |+15°%| amB F. R. NUMBER(S)
1 10 1 8 FO7296
1 14 1 12 X F07296 .
-2 4 2 2 x | x | x F07299, F07295, FO7296
2. | 2 3 X F07299 |
2 13 2 11 X FO7295
2 16 2 12 | | x |x F07299, FO7296
3 6 3 4 x 74268
3 10 3 6 ' F6268
4 12 4 10 X F07296
4 16 4 | 1 b4 F4254 A
6 1 6 4 X X X F4268, F4254, F4257
6 2 3 3 X x | x | wvezes, Fa254, F4257
6 3 6 1 x | x| x F4268, F4254, F4257
6 4 6 2 b4 x | x F4268, F4254, F4257
7 7 ? 5 X " 4256
7 13 7 11 X F4256

TABLE 1, MULTIPLEXER S/N 003 CROSSTALK

NOTE: All._channel pairs were out of speciffca:ion by only one wmultiplexer

quantization level.
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ORIGINAL PAGE I3 B
CF POOR QUALITY L
Y
0
" a.
_ BAND SENSOR TEMPERATUTZ MV/SEC F. R.iNU'MBER
1 3 | ambtent 4,11 F4255
5 6 Ambient 4.90 F4255
L
- NOTE: Spec moximum of % 3 mv/scc i3 a salf-imposed
spacification. Instrument error budgets would o
allow rare up to + 120 mv/ssc.. N
| ‘TABLE 2. DROOP TEST FAILURES
¢
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ORIGINAL PAGE 13
OF POOR QUALITY

L 44

. /\,.V
o | MAX VALUE MIN VALUE

P - 0 (V) W)

‘ BAYD SENSOR ' TEMP C STEP # S 31.2 MV STEP 4 2 0.0 MV

) 1 1 1S 32 -0.3

: & 7 13 415 . 21 -0.4

i 6 1 +15 193 41.7 192 0.1

o 6 - 2 +15 - 193 37.3

S 6 3 +15° 193 '39.1 - 192 -0.6

o 6 4 +15 193 39.3 192 -0.3
‘ 6 1 +50 128 39.8 129 -0.1

o 6" 2 +50 128 7.e . 129 -0.1

. 6 3 +50 128 36.8 _

Lo 6 4 +50 128 36.8 192 -0.1

g 6 1  Ambienc 193 39.4 160 -0.1

e 6 2 Ambienc 193 37.5 . 160 . -0.5

- 6 3 Ambienc 225 35.5 226 -0.8

i 6 4 Ambient 193 39.4 232 0.2

L

TABLE 3. A/D CONVERSION FAILURES

F. R. NUMBER

F4266
F4266
F4266

" P4266
F6266
P4266

F4267
P4267
6267

'F4267

P4265
" FL265
F4265
F4265
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Section”z.z.l
- Scan ﬁirro: Agssaenmbly

. Peffprmanca Data <

_‘Thé acceptance performance (test) data for the Scan Mirror

"AsaemSly is cbn:ained.in Appendixvs (Vol. IV, part B);
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- @ THEMATIC MAPPER

- TRy
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PAGE 1 oF o

Pt © ""SCAN_MIRROR ASSEMBLY SERIAL NO. 004
AS DESIGNED | AS BUILT .
. VT SUPPLEHENTARY - | suppLEmENTARY
Bocument no. [Rev. DOCUMENTS . DOCURENT REV. DOCUMENTS
3533002-100 b | wozo 3533002-100 p | we2o
EO 64358 | eo 6u3ss
: EO 13113 EO 13113
't 'EO 64363 EO 64363
| EO 64374 EO 64374
EO 64369 EO 64369
TS 32015-004 |8 | EO 13100 H TS 32015-004 | B | EO 13100
| o EO 64391 | . EO 64391
o A _ _EO 13111 EO 13111
S "EO 64385 EO 64385 .
EO 64394 EO 6435k
: | EO 13112 EO 13112
| | Eo eu379 EO 64379
‘ EO 13105 EO 13105
' i§§%87a . |8 | EO 70667 3568874 B | EO 70667
| | | Eo 70504 EO 70504
EO 64304 - EO 70565
EO 70565 EO 70614 .
. EO 7061k EO 70583
EO 70583 .
| _ E0 64371
3568900 {c | Eo 70693 3568909 ¢ | eo 70693
3568899-2 8 | woe2 3568899-2 B | w062
| WOl - | WO b ~
| | EO 64392 EO 64392
3568911 B | EO 6u3ku 3568911 B EO 6434k
. | EO 70672 - . EO 70672
5568909 A | 3568909 Al
. 3568970 A | EO 64322 3568970 A EO 64322
EO 64330 EO 64330
- EO 64317 EO 64317
; EO 64314 EO 6431k
|
3
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B .- _THEMATIC NAPPER
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"SCAN MIRROR ASSEMBLY SERIAL NO. 004 o . 0

AS DESIGNED , : "AS BUILT

N : . SUPPLEMENTARY - .| - SUPPLEMENTARY
OCUMENT NO. [REV. " “pocyments DOCUHENT REV. ‘DOCUMENTS

' 568372 F w070 o 3568972 E w070
- o . e S | EO 64335
| B "EO 64360
: [ L - . EO 64352
- o P - EO 64329 .
) EO 64323 .
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R 3 ' . : . . EO 70677
‘ R B : ’ EO 64341

]

EO 64302
. _ EO 64339

| e0 6uz28
} EO 64356
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EO 70577 : EO 70615

EO 70615 - : { EO 70577

568980 ~|o | ooos 3568980 1 ¢ | ooos
S D020 S 1 po20 -
e AL AT ooy | | 1 | ooas
- - EO 64350
- 1 eo 70677
L EO 64341
- | EO 64302
" Eo 64339
| zo 6u325
EC 54356

1568995 N/C| EO 70482 : 3568995 N/C | EO 70482

o - | EO 70546 EQ 70546
wmne.ﬁé'ﬁé”“f 'E0 70577 B . EO 70615

EO 70615 _ ' EO 70577
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b THEMATIC HAPPER
« ‘SCAN MIRROR ASSEMBLY SERIAL NO. 004
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£ ' SUPPLEMENTARY B SUPPLEMENTARY
DOCUNENT NO. |REV.  DOCUMENTS DOCUHERT |REV. DOCUMENTS
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\ _ D317 EO 64355
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EO 70684 €0 64319
EO 64319 |
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E0 74446 ' EO 70646
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b ‘ . ,
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; EO 64354 - . ‘B0 64354
EO 64562 EO 64361
- EO 64361
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DOCUMENT NO. |REV.  DOCUMENTS DOCUMENT REV-l  "“pocumenTs
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| . EO 70622 ; | EO 70662 L
5569093, n/cl Eo 70336 l 3569093 n/c | EO 70336
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R. L. COOK, MANAGER

"QUALITY ASSURANCE ENGINEER
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OF POOR QUALITY
- : P/N 353302-100
FLIGHT
No. Deviatibns Waivers

Failure Report

Closed

Open

FOL70*
F1302
F1305
F1306
F1307
F1308
F1322
F1325
F1327

Fl328

F1329
F1330
F1342
F1352
F1353
58392
S8lle
S8369

* Spare

W-121
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OF POOR QUALITY.

FLIGHT

Failure Report

U A man e v ATV TR DA I TIE TN LGNS artbmaecas e on © e

SCAN MIRROR ASSY.
“P/N 3533002

PROTOFLIGHT

" Failure Report

LRSS e

Ch o Kaatiis

ENGINEER

Failure Report

LTM e

Failure Report

o. No. No. No.

Open Closed Open Closed Open | Closed | Open Closed
FO170 Spare : .
F1302 F1317 A0028 FOl61
F1305 F1318 A0080 F1304 .
F1306 F1344 A0081 F1309 -

- F1207 F1345 A0082 F1310
F1308 F1350 A0083 F1313
F1322 F1354 F0502 F1314
F1325. F2642 F0503 F1315
F1327 F2691 - FO701 F1316
Fl1328 - . F2739. F0702 F1320
F1329 $8092 F1301 F1323
F1330 " §8300 “F1312

. F1342 F1343
F1352 F1351
F1353
S8116

- 58369

——
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SANTA BARBARA RESEARCH CENTER

INTERNAL MEMORANDUM

i . aane o s a— o .

A Sxdeuchory ol Mughas Awcratt Cospovy

R

F‘/gaj

(s

L. 0'Connell CC: Algeen, L. DATE: 13 November 1981 .
) Barnett, G.C. REF: HS236-7717 o
Pay, J.G.
| | REAR 81/60
Data Bank FROM: A, Huber
SUBJECT: FR: F1308

(SME Interface Bd, .

3568990, Flt) BI.DG. B-11 MAILSTA. 102

: - o EXT. 6246

FR:  F1308, dated 10/31/79 : .

The failure was encountered during board test of the scan mirror el.ectronics
interfaca board (assy. no. 3568990) and conasisted of an improperly installed

diode (CR38 installed with revevse polarity).
which ueilizes CR3S.

"Figure 1 illustrates the circuit’
With CR38 installed backwards it was not possible to gen~-

erata +5VDC logic pover via relay K2. The diode was subsequently reinstalled

with correct polarity.
a result of the absence of +3VDC power.
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CORRECTIVE ACTION REQUES‘E '

* SEE REVERSE SIDE FOR COMPLETION INSTRUCTIONS ) ‘63100 "
nans . SoURCE cooR e TOREST . meomgOXT.
E'.Av Aﬁ’BIR)IW R 0 ' | 12 ' _ 4/&_5’

2 FROM: f[_ é&u . nn -5 /2—/!//54 '- 7422

3 REFERENCE:

Faﬁ-e@”f’"" r"/.aass/ - *_51{_3.0_.”

GLA KO
& | 5 PLEASE TAuZ THE NECESSARY ACTION TO CORRECT THE CAUSE OF THE FOLLOWING CONDITIONIS): ’
- PROGLEM oescanmcm .
g » ) ‘ e P c KM
1 9 ‘
Q e il -
- - : . : | AGRATURY oavg .
‘ moa_ /2 wanstatow_[LLID<T
-8 7. CAUSE: :
SEE ATTACHMENT
- - ORIGINAL PAGE IS
- OF PCOR QuaLITy - e
i
Slavwne FOLLOWING CORRECTIVE MEASURES HAVE BEEN TAKER TO ELIMINATE THE CAUSE OF THE CONDITION(SI ROTED ABOVE L
2l erpecTIViTY: i
3 i (LOT, SEAIAL, DATE, QTHER) :
w . . i
x] 9. REMEDY: i
Sr——— +

SEE ATTACHENT

-

~ o | . .
19, SICHED: .:f/ s /_//ﬂ" Date: ’ //}.. s

s

- CONCLUSION ~ SATISFACTORY CORRECTION HAS B2EN EFFECTED - YES @. %o ]

12. FOLLOW UP REQUIRED:

—— — o
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Reply to CAR 63100

.. ’ . ORIGINAL PAGE IS
: OF POOR QUALITY
Ao iavestigation inte this problem indicatas that this was en ovarsight by
both the Manufacturing operator and tha QA {nspector. Discussiocn with all .
{ingpection personnsl has assured me they are cware of the raquirement to roviess
cexponent polarity, ccmponent placemsnt, component value, end wrkmaaship duttng

_inspection operations. Therefore this 43 a vondom error.

NOTZ s

Although the failure wans detected by test persomnel om 10-31-79, neither
Manufacturing supervisor nor the operator weres contactad until 1-28-80, at which

time Q.A. requested Corractive Action. Q.A. was not notified of tha ervor uatil
1 14“80.

REMEDY

T a) Manu;acturing supervision and operstor wera uosified of discrepancy cu

1‘28’800

b) A zaview of the affected drawing and plenning was performzd on 1-28-80, Thesa
documegts wera found to be adequats and did not comtribute to the problem.

¢) The ianspector assigned %o the program was cautiaued on 1=-28-80, to exdrcise
more care durimg future inspections.
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INTERNAL MEMORANDUM

TO: ¢, Gaudetta - &C:A,B. Marchant DATE: 8 Pebruary 1982
' ' : Bar: gs 236-7830
) ) S . . PE 21:82. .
"susjzcT: Equipment Usage Suspension _ o FROM: A, Perline _
for Scan Mirror Assembly DAS _ ) '
Test See. - : BLDG. B=-11 MAILSTA, 39
. . ' : EXT. 6105

1. Failure kaport 71325 doi:tmnts sp SMA discrepancy that uas diacw&d ' o
on 2 Pebruary 1981. Ths caugsse of this discreyancy was r:zsced ta the DAS p
usad tor testing tha 94&. . .

2. The DAS will not ba repu:ed unlasa thcts ia goz=8 fouw-up mk on thc
" . Thesatic Mapperx. , v

3. It 13 nacessary to precluda any poaaibla ‘future utilizstics of the BAS
prise to repair. Therefore, you aro requesced to affix a red "equipzemt
usags sugpension” tag to the DAS with an emplamaticon thae mintmnce is
required prior to usza. :

A. Parlino
APt jc '
Attachments: Failure Report F1323
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REOUEST FOR DEVIATION/WAIVER . " oare setrasen ' [PaocumnG 111wt w0,

(L8 BIL-STD-440 OB 441 FOA INSTRUCTIONS) ‘8 November ‘98] :

S ORIGIRAYOR manl wn0Q 400RESY L@Etvvl'lw‘ @o““.
Hughes Afrcrsft Company : -
Culver City, CA 90230 Fhumor [Juases [Jervrica

4. OCSIGNATION FOR OLVIAYION/WAIVER 3. BASL Ling AFFECTCD 6. OTwER SYSTLME/CONMICY.

. WOOLL/TYWC [b. ©Fd. COOC <. Sv3. OLSIG. |4 oivreasvia w0 RATION 2 TDMS AZFECTID

FL 82577 HS-236 | w121 O O Ol O (e
© Y. SPUCIFICATIONS AFFECTED.TEST PLAN . . 8. DNAGLWIGS AFFECTED

S SR L e wse, coot PLC./B0C. . SCn wia, Coot . e agv. ~OS, w0

Ta. svitoN

b ITDM -

o ST A - 1532015-004

ﬂmﬁlﬂmlulvlu K - ] 10. QQW
Turnaround Time Exceeds Sggc.ficagfgn ' ' NAS 5-24200
] [} 047108 LatVa

IS kYiziai

T3. CD NQ. 15. DLICCY w0 | 16. (CCIECY CLASSIFICATION
Scan Mirror Assembly , [Ruros [Juasos [Jeorrica
S 1y, saxl OF f44Y 00 LOF(IT ARI0mOAY &SPLCYLD ‘6. PLAT w0, OB TYeC D816 117, LOT B, |18, QTY 9. mtcu“mc SEYIAT IO/ was vER
Scan Mirror Assembly 3533002.100 - “ m“"‘
IOTCIFCCT On ..n;mnct T4, CTTCCT OX OCLIVERY “SCAT Cuvit -
None - : ) None
rwmmmmr iaTAFACE, LT,
23. DESCRIAYION OF JEVIATION DAl VLR
.- » . The F.1 SMA exceeded the specifications for turnaround time dusring acceptance test,

The Specification for Turnaround time fs 10590 * 68 usec, Fouwr of the twenty
measyrements that were made exceeded tha specification, The wmrst case exceedance

was 10515,4 usec or 13,2 uysec higher than the unit spec allows.. .Another was 6

usec below the system specification, System Engineering evalumited these affects

on system perfarmance and found that they are acceptable, Reficrences; [DC HS226-7381,
and Fallure Report F1327 (Attached), .

34, wlkD FOR DIvialiOn/QaiviR

Resetting the bumper springs would invalidate much of the accesptance test. The cost

impact of repeating acceptance tests is not justified since thiis condition will not
affect systemeperformance
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INTERDEPARTMENTAL CORRESPONDENCE : “vies? &

T0: B, Marchant €C: HS 236 Distribution OATE: February 20 1581
ORG: : - RER.7731,1/2043
: ' - : = RS 236-2043
susJecT:” F-1 SMA Re-entry into the Acceptance Test + FROM: Niek J. Constantinides
_ : . : c ORG.. 77.31-11

BLDG. §. MAILSTA. 8146
Loc ¢cc. . exT. 7601

T m

o . . oCigu . '

, On February 4th the F-1 Scan Mirror Assembly Acceptance Test was 1nterrupted.
L A penalty Acceptance Test was introduced so that a SAM Offset Angle variation
~ and a pointing angle discrepancy be 1nvestigated. This investigation was
: cempleted on February 19th. , : '

An IDC on percinent 1nfonnation and findings resulting frem this 1nvestigation
will be published at a later time.
On February 20th, the F-1 SMA is scheduled to re-enter the Acceptance Test.

The reduced data, and the aforementioned investigation was conclussive of the
fact that both SAM (ffset and Pointing angle discrepancy vare not ralated to
the SMA®s thermal and/or vibrational test.
For this reason the recommandstion is made that the F-1 SMa re-enters the
Acceptance Test starting with Test Flow Event "H" as shown below.

A ) [4 . k] 8 24

n:::g 64 - : . oPiaagiILITY
gravie DYRANRIC GVERTAIEADERSTED,
bty |5 HICHANICAL Lt pLaTrEsS (o] FLATNE S it SPTISAL Lol TORCUCA LADING TESTS, fcd OHECR, b
oF 0097 : : C18) 19 AXD DATA PHOTOGAAFHSE leonseecrions
e " \ " . 3
I gzgf"-m' 2cAR : Remove CFERATIONAL COERATIONAL
e e ey [0 PROPILES SMA Replace paci PERFORMANCE best FSRFORMANCE
oips ) 30°C) Ret e 41 26°C) e 24%0)
CONRECTIONS etorqu .
X o4 R T v
LOWE R TEMP O RABILITY FJ UPPER TTMP OFIRAGILITY ﬁ%‘g;’:&gf‘ qrave | | BATARARVAY AN
i OECK AHD OPZRATIONAL ©HECT AND OPERATIONAL fuued SHODEE AL K “”JFLAW*;:;- t{ PREPARATION
. PERFORKANCE (L) (33°C) PIRBORMANRCE BY) 28°Q) 01 34°C) FOR DELIVERY

(s) OVERALL (¥, K, L} IKSUT YOLTAGES, mrg@m o
DT80 DAVELOPMENT TEST STA
' F-1 SHA Test Flow Event Sequence.
Test flow event [ was Vibration and Thermal Cycle. It has hmen changed to a
test that consists of removing and replacing the SI'‘A on the TDS fixture.

It is to be noted that a new scan profile baseline is established by a re-run

of Test Flow Event "H" which incorporates new, corrected va?ues for Scan
Mirror pointing angles. ;

697C C3 FED 72
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INTERNAL MEMORANDUM
1 TO:  J. L. Engel - €C: pistribution - DATE: 1 April 1981

REF: HS236-7381

S FROM: ' :
SUBJECT: p-]1 Scan Mirror Acceptance Test Data w. B Fraudgns;ein

BLDG. 774  MAILSTA. 79
EXT. 4132

SUMMARY

. The test data for the Flight Ona Model of tha Thematic Mapper Scam Mirror
_ £ .Assambly was reviewad on 13 March 1981. Thae performance of the assembly
» as valldated by the test record is excellent. The turn around timi speci-
- fication is exceeded. This doea not pose a prohlem to.system parformasce
at tha_levels wmsasuced. ’ ’ -

The acceptance test data for the F-1 SMA is summarized in Table I. The

py- scan profile data is excellent and meets the required spacifications ia

. all casas. A special proccdure was esployed for this unit o provide a
calibration profile at the end (in addicion to the beginming) of the accep=-
tance test sequenca. This data showed. a maximum uonlinecarity of 9.9 urad

" aloug scan and -l.7 yrad crogs scan. The maximum band-to-band misregistra-

: tion was determined at this point to be 7.044% compazed to & spacification

of 0.0942. The maximum ovarlap/underlap. is 1.23 urad againse a requiremant

of 2.1 urad. Along and crosg-gscan geometric repeatability wmet specification

ag did line length repeatability zad scan rata.

. ‘Tha apacification for turnaround tima {mposad by the SMA specificsation had

Lot been tightened since the tast of the Protoflight umit. The spacification

: for turnaround time {mposed on the Flighe One SMA vas 10590 = 68 usec. This
specification was exceedad in four instances, in the worse case by 13.2 usec
at 10670.2 usec. That numbar indicates an out of specification condition
as far as the SMA spec {3 concerned. It does not represent an out of spec
condition at tha systes level. Onse value of turnasround (5A4 2, turnarcund 3)
18 out of spec both with regard to the SMA spec and the syscem spec of
10.515 maec as compared to a system spec of 10.521 msec. Analysis of the
impact of this condition indicates a minimal impact om overlap/underlap. No
other gystem lavel specifications aré impacted. The performance underlap/
overlap is dominated by othar terms to the extent that this conditiom will
not affact system performanca.

Tha P-1 SMA performa wall and is acceptable from the view of Systems
Enginearing for mating with the Flight One Thematic Mapper.

/1bg
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SEQUENCE
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SME 1
SME 2
" TEST

SEQUTHLE

TEST

. SEQUENCE.
_ el

SME 1
SME 2

TEST

SEQUENCE -

SHE 1
SME 2
TEST
SEQUENCE
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ME 1

SME 2
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H. Freudenstein to J. L. Engel

ALONG SCAN
PROFILE (LRAD)
FWD  REV

+5.4 +
-6.6 =

+8.7  +19.
<31 - 1.

ALONG SCAN
REFRATABILITY

- ALONG SCAN
REPEATABILITY
LRAD RMS
D REV

0.62 0.50

1.26  0.65
ALONG SCAN

REPEATABILITY
URAD RMS .
D REV

0.85 1.17

0.82  0.41
ALONG SCAN
REPEATABILITY
URAD RMS
WD  REV

1.57 1.71

1.19  0.92

TABLE 1

SCAN PROFILE DATA

CROSS SCAN
PROPILE (MRAD)
FWD REV

L3
L3

.
N W

LE
L3

CROSS SCAN
REPEATABILITY
URAD RMS
FWD REV
0.56 c.77

CROSS SCAN
REPUATAPTLITY
WRAD BIfS
F¥n REV

0.89 1.13

CROSS SCAN
REPEATABILITY
UBRAD EMS
FHD REV

- 0.78  1.13

© 0.65 0.64
CROSS SCAN
REPTATABILITY

" WURAD RMS
AD  REV

0.50 0.61

0.55 0.66

BAND=-TO-BAND

OVERLAP/UNDERLAP

REGISTRATION (2)

FWD REY

0.051  0.039

0.044 0.045

LINZ LENCTH
" REPEATABILITY.
" WSEC/o
FWO REV

2.39 0.39

Page 1 cf

MAX/uBAD

2

0.82

1.23

3

a . - =

e v s mea——
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W. H. Freudonstein to J. L. Engel. TABLE I - SCAN PROFILE DATA - Page 2 of 2 :ﬁ .
HS236-7381 - S S B b
1 April 1981 ré
TEST . ALONG SCAN CROSS SCAN 8
SEQUENC REPEATABILITY REPEATABILITY _ 3
N LRAD RMS URAD RMS - 3
FWD  REV FD  REV 8RIGINAL PAGE |5
o ' F POO g o
E 1 1.13  1.29 .17 0.82 R QUALITY % t
o2 119 .09 1.06  0.81 3
TEST -  ALONG SCAN CROSS SCAN i
.~ SEQUENCE - - REPEATABILITY REPEATABILITY 4
R URAD RMS URAD RMS -
' : S e
SELl .. 118 0.51 ©0.74  0.89 &R
SME ? 0.82 0.54 1.70  0.85 B 3
TEST - ALONG SCAN CROSS SCAN BAND~TO-BAND OVERLAP/UNDERLAP 50
SEQUENCE PROFILE (WRAD) PROFILE (WRAD) REGISTRATION (%) /MAX/UBAD
-7 FWD REV R REV FWD  REV
SE 1 +6.0 46,6 =01 +0.2 10.084  0.044 123
. "S-s "309 B -107 ’1-3 ' ) g
. . b
SME 2 9.3 +9.9 0.1  +0.2 0.046  0.042 0.82 ;
- -3.0  ~1.9 -1.7  -1.3 : '
TEST .7 (uSEC) TURNAROUND TIME
SEQUENCE -- SAM 1 SaM 2
' TTA 8 TTA . TIB
g . 10658.3° 10536.4  10653.3 10526.4 '
s 10651.9 10562.5  10648.9 10530.8 SPEC. 10590 + 68 uSEC
L 10656.0 10%60.1  10647.1 10534.2 ' o
N 10653.5 10539.3  10650.6 10527.8 : . ,
R 10670.2 10524.7  10664.6 10515.4 ) ' ‘ . o
;
}'
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ACCEPTANCE TEST SPECIFICATION FOR TM-SMA

ADMVL ol o3

>
SONTROL ITOM NAME
:

SYS/EQPY

AUTHOMITY ECR g_&!‘g,‘iQ?
Esa-ieete?

&/..ﬂ b

SMA THFMATI( MAPPER
CONTRUL ITEM CHANGE CONTROL 1T€M CHANGE CONTROL (TEM CHANGE
PART NUNMBER &FF PART NUMBER gFF PART NUMGER SFF

BD3Z00L-100 |,

& up

k{-114 .OZECRIPTION
. 936
4.3.3.3-1 Add in the Acceptance Test Specification DOCument 0S 32015.004 B page 36 as
o ' Paragraph 4.3.3.2.)
The SHA INSTALLATION-PEMOVAL Procedure outlined below
4.3.3,2-1 SMA INSTALLAIIpN & REMOVAL
‘ Because of flatness imperfections in fabricating the SMA frame and the
sensitivity of the SMA Optics to bending moments, installing and
removing the SMA from its interface reguires special attention,
In'pig, 8.3.3,2.14the SMA bolts are number coded as per SBRC code
- and are to be torqued-down to within 30 @ 2 in-ibs in tﬁei' ordnr .
of appearance agn the table of the fiqure 4.3.3.2-1A.
Insert shims between SMA and interface, usina the shim location
and thickness established during the SMA assembly. (P 52e¢7 )
verification.of torquing, torque Sequence and Shkimming is required
by QA, and QA stamp is required to to entered on DATA SHEET 4,3,0-4
page 64a . DATA SHELY 4,3.0-4 is attached as part of this E7,
348 3 |
.37 Also add on Page 46 paragraph_4,3.7 the folowing:
4,3.7 Operability Check:
Install the S%A ua Lie TOS a» pev INSTALLATION proceadure outlined on
' page 36 paragraph 4,3,3.2-1. LAUTION: .,....
- DISPOSITION O ITEAMS
' N/A _
" PREPARED 8Yy i QRO CODE - DATE - ORG COOE DATE
Nick J. tAntinides 77-31-11 2-24-81
cnEckeD 8y  / ORG cODE DATE ORG CODE | DATE
AL ORG CODE DATE HELEA$BD By ORG ;ooa DATE.
; / N .32 o] #1020 7( s o Py pagy (10337

27431 C3 AUO 79
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©
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2.

- anly bolts indicated,

N

Torque SHA to TDS fixture
using 30 @ 2 {n-lds, Use

QOrder Of
Terquing
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OPERATIONAL PERFORMANCE ’ "§‘
) ALONG SCAN G‘OMETRIC REPEATABILITY i
: SAN MODE s&d culibruwﬂ _ 3
squnm F-1 MIEPT TESTsm™ 4 nwm Voliegs: Higheame . NOM e . LOW e
":2‘2;’2"“‘ | TEMPE: TV T2t T3 Te T8 ag -28'8 71 ™
L SReAM g T AT
Fres ﬁﬁ o %1 248 55 59 A1 7.8 BE I 2.0
—_— ' WO - P1 P4 ‘ SAr ANGLES
RS - rare uED (ARAD) -57.1& 67.163 -
) VBUW‘RB - E .
‘ i 2&'_;'3!.’.‘!&- ‘2’:‘;0”“# ::Ao L6 o mm:uf‘u:gfnao Monui
g B or R =SEEE
X . s> rQ 1 . . . X » — . A3V AV ‘ﬂ v .
By S X i REY
: L ve! ‘ o 5 o ' - KIDSCAN (FFSET ANGLES, PHIF, PHir
S e mwe L2 an
] . eleem LB0 123
‘ _ , ! ST - Ml N RO CTRRECTION
R , . ' : =sorg Lﬁl‘ L8
. - ‘°+ S ‘ T N
. e I ,./
N 3 | /
z g » &
z s /; a
: N 2L 3. 1
L NeF ? ‘ T
§ | . § Tioaa, 4SEE =—a= PWD 8
-0l data for ezoothed profile : NORY
: ~data for secsured/avg profile + HORH/AYG
| . | - | 1.55% BB TOR PRESSURE
. ' WORST CASS DIVIATIOND o\y AJea.aﬂ;Esmﬁ‘ TROF ILES ‘ urad
a2l e el
ewo 1003 48R 8.8
o lignas |gat A% Jes | P
_ "3\) . tmcnc ‘ADIANS
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PP REERAVERAET L] INTERDEPARTMENTAL CORRESPONDENCE “eqss’
Yo: B, Marchant CC: HS 236 Distribution DATE: Fabruary 20 1981
~omG: : : ~ REF. 7731,1/2083
: ; HS 236-2043
SUBJECT: F.] SMA Re-entry into the Acceptance Test FROM: Nick J. Constantinides
: . : ORG. 77.31-11
BLDG.: 5 MAIL STA. B146
LocC. cc EXT. 7601

On February 4th the F-1 Scan Mirror Assemb1y Acceptance Test was interrupted.
A penalty Acceptance Test was introduced so that a SAM Offset Angle variation
and a pointing angle discrepancy be 1nvestigated This 1nvestigation was
completed on February 19th. :

An 10C on pertinent information and findings resulting from this fnvestigation
will be published at a later time.
On February 20th, the F-1 SMA is scheduled to re-enter the Acceptance Test.

The reduced data, and the aforementioned investigation was conclussive of the
o fact that both SAM Offset and Pointing angle discrepancy were not related to
. the SMA’s thermal and/or vibrational test.
For this reason the recommandation is made that the F-1 SMA re-enters the
Acceptance Test starting with Test Flow Event "H" as shown below.
: A e ¢ 0 g - N ]

e Ferrtrreriat ,
:;:‘:;ﬁ‘v‘ AN weCHanicas | | STATE ovnamic | | oo OVERSPEEDAZSOERIPEED, mz:s.urv
| Pyt o pROPERTIE. [] PLATNESS ol FLATNESS fme) TTTICAL el TOROUER LOSDING TESTS, [ SHECK.
8 ora) ‘liors) ¢ AND DATA PHOTOGRAPKS »
ereoos? | » CoONMECTIONG
(/] L ] . ® . 8
genasumr sCAN Remove OPERATIONAL GFZRATIONAL
Locd RE;CR. bt PROFILED Joems SMA Rep]ace ! PERFORMANCE =y PESPORMANCE
UNDANT ) (23°C) Ret ) G6OC) LB 426°0)
CONNECTIONS : etorque ,
L ] . T v
LOWER TEMD OPERABILITY LSRR TEMP CFERADILITY CPERAZILITY CHECK e | | DATA mAsHARY AND
Leof CMECK ANO OPERATIONAL |eec{ CWECK AND OPERATIONAL fesi “”"‘P’“‘""“‘L h-cf"_:;ﬁ;ﬁ—c PREPARATION
PERFORMARCE (L) (RO°C) PEAPORNARCE (M) 23°C) oy e | | FomoELIVERY

{8) OVERALL (H, R, L) INRUT YOLTAGES, MGH, NOM'IRM.. (Vo)
DTS « GEVELOPMENT TEST STATION .
F-1 SMA Test Flow Event Sequence.

Test flow event I was Vibration and Thermal Cycle. It has been changed to a
test that consists of removing and replacing the SMA on the TS fixture,

It is to be noted that a new scan profile baseline is establiished by a re-run
of Test Flow Event "H" which incorporates new, corrected vaBues for Scan

’ » Mirror pointing angles.

¥ Fytems Emdineering
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#ECUEST FOR DEVIATICN/GAIVER 0ATC PATPATD . PROCUR G ‘ACTIVITY MO,
($SE UIL-STD-480 OR 441 FOB INSTRUCTIONS) 18 November 1981
S BMETXTY,
' ORIGINATOR haxt w L0DRESY & °(VIA.IIQ @Illv(l
Hughes Aircraft Company T
Culver Citv, CA 30230 mumoa Juasea [Jemrmen
IR R A N T W Y T e VX S SN
4. DESIGNATION FOR DEVIATION/GAIVER 9. BASE LinE AFFECTEID 4. OTWE{R SYSTEMS/ CONFIGU.
o WODLL/TYPL |4, wrR. COOC €. SVS. 0851G. |d- C3v/aivEd 0. AATION 1 TDMS aFFECTED
FL 82577 HS-236 | w121 O, Osse, Qo] O e
- Y SPECIFICATIONS AFFECTED.TEST PLAN 8. CRAWINGS AFFECTED
TUVRICEEtY  wew, CODL $C./00C. *0. N wa, cobt rane0ta TR NON, %O,
. SYSTOL
b, 1TOM )
e, TIST man TS320T5-004 . .
N P R A A Ty S A S TS Wy v o aear gy
£ af Stviation/uvalv(R i 10, CWW
Turnaround Time Fxceeds Specification ' NAS 5-24200
r-—ew-&-,—a—m LS TL L o s ——
om . B T TG IR ;l(:v :a.Assann’fT& i
Scan Mirror Assembly : Juioe  [Juases  [Jewrricn
. 19. waEmE OF 42T 33 LOGUET ISDERT AFTICTLD 9. AT ©3. 0D YN CESIG 17, LOT AD, |'8. QTY 10, SECURRING OLviatION/ oAl vER
" Scan Mirror Assembly 3533002-100 Clres (A=
0. GFFECY On Casi/vaict ) L £ (i TIvEEY SO .
None ___None

13. DESCRIPYION OF QEVEATIQN TAl ViR
The F.-1 SMA exceeded the specifications for turnaround time during acceptance test

- The Specification for Turnaround time is 10590 + 68 usec, Four of the twenty

measurements that were made exceeded the Spec1f1cat1on The worst case axceedance
was 10515 .4 usac or 13,2 usec higher than the unit spec allows, .Another was 6

Msec below the system spec1f1cat1on System Engineering evaluated these effects

on system performance and found that they are acceptable. References: IDC HS236-7381,
and Failure Report F1327 (Attached), .

1s. -E:E 02 OEviaTIOW valvi@

Resetting the bumper springs would invalidate much of the acceptance test. The cost
impact of repeating acceptaasce tests is not justified since this condition will not
affect system performance,
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.  INTERDEPARTMENTAL CORRESPONDENCE

A. Anzivino ce: ' DATL: 8 November 1979

E.

77-07 . i REF, 7934/681

Coxrectivve Action ORIGINAL PAGE IS . FROM: A. J. Rodenhu;:her
. Request 63109 .- OF POOR QUALITY" ORG, 79-34

SLOG. T4005 matLSTA. W7S0
oe. €€ ExT. 7898
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After extensive invest;gatzon the following was found:

Traceabzlzty for the 3558902 S/N 4 housing could not te estzplished.
The fact that the 3568902 housing is not physically marked until the
3568311 assembly made obtaining history on the housing impossible,

. Assuming that the 3568902 housing for torquer assembly, S/N 4 is in

fact the housing manufactured as S/N 4, it is reasonable to surmise

-from the evidence at hand that the tooling was improperly used.

The personnel currently assigned to the involved activity have been
reinformed by their department manager on the importance of strictly
adhering to the operatzon instruction sheet and applicable drawings
and specifications. fective date of correctzve action is 30
October 1979.

A Judgemant error was made by Qual;ty 8upervxszon in 2ssessing by-
passed assembly and inspection operations. Subject Supervisor has
been instructed to evaluate unusual conditions in assembly/inspection
operations more thoroughly. Effectiva date of corrective action

is 8 November 1979.
{51 \Ju\~J§«A~<Lf\JJR\.—

enbucher, Head .
En neerzng Divisions Support
roduct Assurance
Division 79
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TO: A, Rodér*buche:r‘/ © c¢c:  E. Shirbel ~ DATE: 30 October 1979
, orG:  79-30 . o , : ' mer. 7031.20/323
/ ' .
sussect: Corrective Action . rRom: R. D. Gourlay
Request 63109 . .~ ome. 76-31.
- ' sog. 6 maiLsta. D163
LOoC, CC ’ . EXT. 21.512

- 0

All the involved persormel in this. department were interviesad

‘regarding the fabrication of the discepant 3568911 torquer asserbly.

Because of the elapsed time and transfer of scme involved perscmel,
& caplete picture of the assembly process for serial {4 couid not

" be pieced together. It is reascrable to surmise fram the evidence

at hand that the tooling was improperly used.

The persommel currently assigned to the imolved activity have been
reinformed on the importance of strictly adhering to the Operation
Instruction Sheet and applicable drawings and specificaticms.

M"’J/ZM

R. D. Gourlay, Manager
Caapenents Development Depar thent

RDG/gr
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. Performance Data

- The acceptance perfotmance'(tést) data for the Power Supply

is countained in Appendix C (Vol. IV, Part C).

T R e S R s A AR R T S S

OOV v

AT a2 S cae




v a3t sy

o e " ORIGINAL PAGE 1S
OF POOR QUALITY

oz
_ Accaptanca Data

.
-
- [CRPIPORU. -

2.3,

2

JERRER o RTINS

e s e I D24

s e S,

[ IS5



.

X

T Ve Ao A e R R S A P AN ot R L Y S trerson. ’
R 3 A S e R B R R A M e e e s —

AR

o

R e LI

USRS St e

. T AP S
o arms R R LT D VR I EXIVEEREEE: I8

~.

o

v

"2.3.2.1

i
M S
S U .
o< pe ‘
€ D . .
o - g’ :
g . . . Q .
X0 <3
£ 0 ‘0 .
o o -] ' A
N O Us S
000 - R -
- [
ot : |
. o
. S



Cth s mes ea mmdeene w s Rem e eebm e we s ek

’n1on

et b 5 b

2
s
*
i

e 2
. 1
.

L b bt e

P AT S o
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‘ AS-BUILT CONFIGURATION LIST "POWER SUPPLY ASSEMBLY
‘50869 S/N 004
TND _ CURRENT  ACCEPT.  AS-BUILT  SERTAL
LVL PART_NO. NOMENCLATURE _ REVISION _ REVISION REVISION ~ NUMBER
01 50869 ASSY, POWER SUPPLY D D D 004
2015A 2015A 2015A
2039A 2039A 2039A
D030 D030 D033 -
D068 . D068 D068
W074 - W074 W074
H092 W092 Wo92
W093 - W093 W093 -
W101 W101 w101 -
02 53319 CHASSIS-POWER SUPPLY B B B N/A
, - 9090 9090 9090 |
03 53669 COVER, BOTTOM A A A N/A
o6 9471 9471 9471
03 53670 COVER, TOP o3 A A A N/A
| 32 9474 9474 9474 -
o5 9893 9893 9893 .
' fo": 2025A 2025A 2025A
02 53664 BUS BAR Sz A A A 2
= m 9071 5071 9071 -
02 53308 PRINTED WIRING ASSY 2a A A A 3,4
9060 - 9060 9060 |
9069 9069 9069
9465 9465 9465
AR NR g
- pi2d R 11T
02 51566 PRINTED WIRING ASSY A A A 3,4
t 8527 8527 8527
: © 9055 9055 9055
9080 9080 9080
9097 9097 9097
2020A 2020A 2020A
#D123 D124 - #D123 -
D124 D124
#0123 was cancelled and replaced by R

m

¥
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AT ARV RS

/

RCCEPT.

STRT

AT - . ‘ , RS-BUTLT
LY. PART HO. _  NOMENCLATURE REVISION REVISION - NUMBER !
02 51578  PRINTED WIRING ASSY S B B 2 ;
: - 2002A 2002A : !
D124 #0123 t
N D124 :
02 53555 ~ PRINTED WIRING ASSY c C 2 B
' _ 9881 9881 ;
D069 D069 P
D124 #0123 2
: D124 i
02 51570 "~ PRINTED WIRING ASSY c - C 3,4
‘ v . D069 D069
D124 40123
_ | | 2049A 0524
02 52113 o PRINTED WIRING ASSY ) 20494 .
: v : 1403A 1403A 3
D124 #D123 3
) : 0124 i
02 51574 PRINTED WIRING ASSY ¢ c 4,5,6 i
: D124 - #0123 T
_ . D124 .
02 52976 PRINTED WIRING ASSY A A 2
6998 6998
E 9079 9079
8% . 9467 9467
o 0 . D124 #0123
| - D124
03 51562 PRINTED WIRING ASSY o~ D D 3,4
. . - 3 D069 D069 ‘
E @ D124 40123
A 3}2 : D124
02 51594 PRINTED WIRING ASSY w B . B 2
. - y ST D069 D069 '
D124 #0123
. o B Di24 _
02 51627 . FILTER ASSY A A 2
: . : 8891 8891
9479 3479
- 1408A 1408A
1999A

AN

19994

S N




02

Voo T Py | .
® T @ o
i ~ i o« L) ;3\ @ o L) PIN _.‘:?)869 : o A
4l ~ CURRENT RCCEPY, RS-
LVL ___ PART 1O, ROMENCLATURE REVISION  REVISION REVISION _ NUMBER
02 51656 FILTER ASSY A A A 1
| 9473 9473 9473 |
9480 9480 9480
1409A 1409A 1409A
- 1998A 1998A 1998A
02 51611 INPUT CHOKE A A A 3,4
9049 9049 9049
. A 1407A 1407A 1407A
0z 51590 PRINTED WIRING ASSY . E E 3 -2
D059 D069 D069 -
0123 D124 #0123
D124 HO78- D124
HO/8 w104 HO78
+H103 +4103
| w104 - W104 ;
02 51519 PRINTED WIRING ASSY F F F 2
: - 2042A 2042A 2042A
- 2043A 2043A 2043A
O\ 2047A 2047A - 2047A Q9
' 2048A 2048A 2048A T X
! - D069 D069 D069 LER
\/J - 40123 ‘D124 #0123 o=
D124 W078 - D124 -
"W078 H104 H078 23
+H103 2052A +K103 =2
. H104 H104 Fo
02 52951 TRAKSISTOR N A 2092 = %ya
| - | 1414A 1414A 1414A
02 53672 XSTR MTG BRACKET A A A N/A
03 §3297 _TERMINAL STRIP A A A N/A
02 51651 'RETAINER, PCB A A A . N/A
02 52901 INSULATOR, 'SCREY A A A N/A
02 53298 - TERMINAL, STANDOFF * A A A N/A
02 53€78 CARD GUIDE, PuB A A A . N/A
- | ' 9489 9489 9489 o
‘53679 BACKUP SPRING B B B N/A

#0123 was cancelled and replaced by D124
+W103 was cancelled and replaced by W104

-



TETCTIR

N . . P/N 508695 . .~
T T T T ~ , : S . “CURRENY  ACCEPY.  AS-BUTLYT  SERTAT
LVL ___ PART HoO. ‘ NOMENCLATURE - REVISION _ ~REVISION  REVISION  HUMBER
02 53666  WIRE LIST, THEMATIC R | 0 D N/A
' - o , D102 - D102 D102
_ | S HO79 W079 ©  HO79 .
02 53299 . SHIELD ASSY EE B 8 B 2
: ' _ . 068 0068 - D068 -
02 51615 ~ PHB ASSY : | A A A2
. : , : . : 8371 . 83N 8371
9082 9082 19082
§0123 D124 - #D123
o D124 o D124
02 53561 ' - REGULATOR ASSY o A A A 2
o ' . . _ 8362 - 8362 8362
9068 9068 . 9068
9483 - 9483 9483
, . 2006A  2006A 2006A
02 53668 ' ‘CAPACITOR PLATE ASSY = A A A 3,4
: - . _ | . Q9 9066 9066 9066 . . . -
g 20108 2010A 2010A -
02 53674 | CHOKE ASSY E§§§ A © A B A 3,4
02 53675 INDUCTOR ASSY :: A A A 3,8
02 53311 XFMR MODULE ASSY < = B _ B - B .4,5
| S T £ 1410A . 1410A 1410A .
02 52531 ' - TRANSFORMER ASSY <@ . B , B B - 3,4
) 9470 9470 9470
02 53316  XFMR MODULE ASSY-MUX B B - B . 4,5
. . : 1412A 1412A 14124 o
02 53563 TRANSFORMER ASSY B A A A 3,4
v - . : : © 8370 8370 8370
9478 9478 9478

60123 was cancelled and replaced by -
D124 .
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Y e - ' ) S : . .
1D ' CURRER LS
LVL____ PART 1O HOMENCLATURE REVISION  REVISION _ REVISION  NUMBER
02 53558 POKER SUPPLY A A A /A
03 51655 - SCHEMATIC DIAGRAM L D D D /A
- | - 14154 14154 14154
~ 2007A 20074 2007A
2041A 20414 2041A
- 13169178 LUG, TERMINAL - - - N/A
- 59211 59211 59211
’//i;25;//2:;7 cfzgéééizgééézéf" 2-9-F2— eS8
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Failure Re
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ort Number

Open

Closed

: F3868
R $8102

F103S
F1036
F1439
F3864
F3865
F3866
. F3867
F4831
F4832
. F4833
F4834
F4835
F4836
' F4837

POWER SUPPLY

P/N 50869

FLIGHT
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Deviations " Waivers

W-138
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" P/N 50869
FLIGHT . : PROTOFLIGHT : ENGINEER
Failure Report : Failure Report Fallure Report
No. : No. No.
Open Closed » Open Closed Open Cloged
F3868 | F1l035 FO0675 FG538
§8102| Fl036 ) A F1030 FO5SS5
~Fl439 ' F1033 .| F2754
. F3864 F1034 8094
F3865 | : : - F1437 o 88095
F3866 _' _F1438 ' : :
F3867 ' o Fl440
F4831 _ T ] Flaal
F4832° Fl462
"F4833 : F1973
F4834 _ ' F1974 .
F4835 ‘ ' F1975
F4836 : F1976
F4837 i F1977
' ' . F1978
_ F1979
. ’ : o F1980
E : ' F1982
‘_ _ 1 o F2690
. ' . F2740
F3881
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REF, PARA,

5.11.4.1.13

5.11.4.1.14

5.11.4.1.15

5.11.4.1,16
5.11.4.1.17
5.11.4.1.18

- 5.,11.4.1.19

5.11.4.1.20
5.11.4.1.21
5.11.4.1.22
5.11.4.1.23
5.11.46.2.1 "

5.11.4.2.2

5.11.4.2.3
5.11.4.2.4
5.11.4.2.5
5.11.4.3.1
5.11.4.3.2

5.11.5.1

5.11.5.2

5.11.5.3
5.11.5.4
5.,11.5.5
5.11.5.6
5,11.5.7
5.11.5.8
5.11.5.9

- 5.11.5.10

5.11.5.11

Rev' B
: , : - ‘ . . L Sen2 7.9
10.5 Performance test (short form) data sheets (continued "3ﬂyﬂ°3 ll/i/gl
DVM SWITCH ' MEASURLMENT
DESCRIPTION POS ITIORS LIMITS PRIMARY  REDUNDANT
Band 6+ load current §26-7, $34-11 wV + 0.5 « mA
Band 6 - lcad curremt S26-7, §34-12 uwV < 0.5 = mA _
SMA Htr + lcad current $26-8, $34-1 V < 0,5 = md
SMA Htr - load currert S$26-8, §34-2 oV = mA
SMA 429V load current S526-8, $34-3 =V ¥ 0,402 = gA ’
SMA -29V load current §26-8, S34=4 GV ¥ 0,402 = A
SMA +7V loed curreat §26~8, $34-5 V ¥+ 0.1 » Ampa
Analog - load curreut 326-8, $34-6 V = 2,402 = mA
Radicmeter load curnt $26-8, $346-9 =V + 0.5 = m _
CDVJ load current §26-8, 534-10 =V T 0.5 = mi
Elctrmch load current §26-8, S34-ll wV % 0,402 = ma
Bug power spply vitge S§26-1, S27-1 -
, | (s27-3 for ELT)
Bug input current 326-1, §27-2 aV ¥+ 10 = Amps
(5276 for RDT) "
P1y (S=ction 5.11.4)
Poy (Section 5.11.2) )/Le/ M/Uf,.‘_ A
Py (avg) /
" Poyr , PATAS
Efficiency /O@ww.: /7“' > 70% —
Bus voltage §26-1, S27-1
(827-3 for RDT)
Input bus current $26-1, §27-2 wV + 10 = Amps
T (527-4 for KOT)
SMA Etr + otpt vitge S$26-2, $27-5 21.20 £2.127
SMA Her + otpt rpple Seen on Scope <630 =V pk-pk
SMA Her - otpt vitge S26-2, S27-6 ~21.20 £2.12V _
SMA Htr - otpt rpple Seen on Scope <530 =V pk-pk
covy o;:puc voltage 326-3,_527-3 .00 20.80V ——
CDVU cutput ripple Seen on Scope <240 =V pkepk_ i
Outgas - otpt vltge  S26-3, S27-7 80.0G :8.00v
Qutgas - otpt rpple Secv oa Scope <2.5V pk-pk
Paragitic otpt vltge S26-2, S27-9 30.0U +0.90V
(S27-10 Rdt)
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OF POOR QuALTYy 97"
R R e T **

5.4
-3

- &

. o Y T RN T
ooy S o han 2t ks kb e AN, R R



B R i

A77A0RNENT F@*Fséé@; g

D o . oL T A A
SO 7681

- 10.4 -perfomn.ce test (continued) E . SCAI =3 ”/’/g,v
. | | ~ L¥M swITcd - . MEASTRBRMENT - -
REF, PARA. DESCRIPTION POSTTIONS LIMITS PRIMARY REDUNDANT
5.10.5.1.17 SMA +29V load current $26-8, $34-3 mV ¥ 0,402 = mA
5.10.5.1.18 SMA -29V L $34-4 WV ¥ 0.402 = mA
5.10.5.1.19 SMA +7V 1 83%-5 V<&0.1= amps
5.10.5.1.20 Analog - | $34-6 oV £ 0.402 « mA
5.10.5.1.21 Radiometer _ S34-9 mV = 0.5 « oA
$.10.5.1,22 CDVU ' $34-10 BV + 0.5 = mA
5.10.5.1.23 Electromech. load current S526-8, S34-11 WV & 0.402 = mA -
5.10,5.2.1  Bus power supply voltage S26-1, S27-1 )
- o o (527-3 for RDT)
5.10.5.2.2 Bus inmput curread ' 5261, 527-2 =¥ % 10 o Awpe
T - i ' (827-4 for RDT) ’ .
5.10.5.2.3 Py (Section 5.10.5) IR Cx
5.10.5.2.4 Ppy (Section 5.10.3) - f»g
5.10.5.2.5 Py (avg) - .
5.10.5.2.9 Input surrent at current liaile 261, 27-2 . '
' . . (26=E 27<4 Rdt) - }
input voltage at current limit 27=1 (27-3 RdAg) v
MUX voltage at cusrent limit 26-3, 27-1
MURX curreat at current limit 27-12
5.10.5.3.1 By ' i‘zu
5.10.5.3.2 Efficiency >70%

'ORIGINAL PAGE i
OF POOR QUALITY

-71-



R e e R ST TS o, S Ty

R et Tl

ey

vt

by e

o T DR

LA

E

4 . At - s - — o ———c W bt - ¢

=™ i
|
!

Wy

®

ENGINEERING/HELIABIZJTY

ENCINEERING EVALUATION |
P

’..------ -------- ----1

| HUGHES |

L------- ----- wnmeeoad
MHUGHES AIRCRAFY COMPANY
wm AND COMMUNICATIONS GROUP
L SEAUNKDO, CALIFORNIA

FAILURE

e e S st— d——

""H'I ek

SPACE AND COMMUNICATICNS GROUP

REPORT

T oRGINAL PAGE |
| OF POOR QuaLITY

F 3867

X e ¥ s = _.arj_siam__—_
H, g P24 1PuuT wo // oa 2 v~9/
8 RARGWATE LEVEL T [ SpACECRAFT SUBSYSTEM - [ ASSEMOLY c [a]
wHEN faLUAE MODULR CARD
was gasarvep | O svsrem mmv L] susagsamsLy O micam 0 pany
EQUIPMENT IDENUFOC-J\ON NAME PART NUMRER SIN MANUFACTUREN

T SURSTSTEM

Sl ST WL‘IJ Ft,*rafu—o 04\

$086 9

go ¢

Iy ozsdxﬁﬁ?ﬁ'
sARURE .

e| ¥ Cassnay O SUBASEEMBLY
o=
B Comocuee O micam C carc
E W OTHEN
Q
B R Rtwas | O OCVILOMMONT O auauricanon C wrtgnanon C wauncr ortranONg
@l  osséaveo [ C in-snocess ACCEPTANCE Q svsTem
! 35‘.1'&2"{2‘.‘.‘.?.’. AMBIENT O napiation O rewe e O THERMAL VAC, HAS AT e
wAS OBSERVED ; J EMC/AR .3 vigramion AXIS BOR, MiN Tveg 0 omwer

.A’ ’

n

4.m A

MNG REWORK/RATESTY RGQUINED
Ls_ROWOAR/AETEST XOT A2QUIRED SLCAUSE

A r
“V‘A

T

T /66 £, ';r a’@ n?.sl
ﬂgza_\&&“’ ] S,
LT o L D83

L REWORL/RETEST
icr QM TAREN

.,7?‘ '_ o (ﬁ)uunon T

"E&’E@géﬁ A??qfa«g Pre Soer. Be 7_ ?ez

Wi -5. LHUS (LoA8INSIE

{245, ﬁffﬁﬁ
4 on D 7Y

“i

) 443G / (,'I ST USED
TR

@,}nq&; .

?L?Esr .ﬁu’*
\ 522 /¢

)

USY AL aAr REPLACED
PART RUMBES

OATE CO08

MANUSACTURER

PROBACLE OERRLY

ANALYS!S NUMBER

9 546 =

=

MARUFACTURING AND 7587

COAR'CYIV! ACTION

R ,é.[g; E

. CONTINUATION
SKEET USED

: e 2

CafY Azt Bs 77 7

é% {n'n!n CLOSURT |

A%?JL é@oﬂm& —fa Ac@émyc&‘ a,-ua u’mmzza
i ~

M@ws;’m /Mcmﬂwm

Vk A(.SOAW#&D

N <ONTINUATION
} (SMEET USED

2. Joc aocuvem IMPLZMENTING
CORRECTIVE ACTION

i i

34 9ASICCAUSE | [, DESIGN {3 TEST EQUIPMENT 4 MFQ. PROCEDURE WIRING ERROR AS unkwown | DEFECT COOE
H
QF VERIFIED ' NVIRONMENTAL = TEST PROCEDURE § ASSY/PAB ERRQA RIOUGH HANDUING
FAILURE CEFECTIVE PARTS L YEST SET.uUP 't WORKMANSMIP | @VRAR-OUT
B. FAILURE ,\évmumv Z UNKKOWN 30 FAILURE FT3 ZRINCAL 2 winon
i 1 & mouceo C NO FAILURE cussnsucnm’_‘[& MAJOR T sasgTy L 7
T CEnlsen) Y37 °"/ 2//91 ey 4 22 ]]5/82
! 4 Q - .4
l REMABIL _ga WIS sur?mn “' ] 7{75 é ;
oo N TN/ Al |
CUSTI SC LAN & } //5”1



e o . - e TR~ R
PETTA

Lo g7 70 LR F38E oy

AV@ED VERBAL ORDERS R v
o_F: R PHILLIPS smos FRANK CARLE
MINARY THEMATIC MAPPER PMP -29- 1921
PRELIMINARY THEMATIC ER PMPCB gapy _44=29-00 12/1/
RECOMMENDATION - 908307-2 RELAY | 513 D32$
e S o 5-933

LA S A S TR S R AN R e

CONFIRMING OUR RECENT TELEPHONE CONVERSATION, A TELEPHONE POLL OF THE
THEMATIC MAPPER PMPCB HAS BEEN MADE TO ARRIVE AT AM EARLY RECOMMENDATION
ON THE DISPOSITION.OF TMEMATIC MAPPER 908307-2 RELAYS. OUTLINED BELOW
ARE PRELIMINARY RECOMMEMDATICHS. | o o
1. cuANGE OUT F-1 RELAYS FOR THOSE OF LOT DATE CODE 7846, WHICH
SUCCESSFULLY PASSED SCREENING TESTS AT TELEDYNE, AND ARE BEING
REIDENTIFIED TO CDU00702. ' -
‘ - 2. RETAIN THE CURRENT PROTOFLIGHT svsrem RELAYS CALL OF LOT DATE capE
| 7846) IN THE SYSTEM W1THOUT CHANGEOUT.
THE REASON FOR THIS RECOMMENDATION IS AS FOLLOWS:
"A. INTEGRITY OF RELAYS OF LOT DATE CODE 7866 WAS ESTABLISHED
]  BY A SCREEN OF 39 PIECES, WITHOUT A PICK-UP VOLTAGE HANG-UP.
B. LACK OF INVENTORY ON RELAYS LOT DATE CODE 7615 CONE OF WHICH WAS
. THE FAILURE), AND LOT DATE CODE 7330, WHICH ARE IN F-1 PRE= ° -
CLUDES EARLY VALIDATION OF INTEGRITY PROVING CONCLUSIVELY THAT
THE FAILURE 1S RANDOM,
C.  RATHER THAN SUFFER FURTHER SCHEDULE DELAYS TO F-1, CHANGEOUT TO
THE SCREENFD 7846 PARTS APPEARS THE EXPEDIENT SOLUTION.

E. F. CARLE

, : ORIGINAL PAGE IS
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' SANTA BARBARA RESEARCH CENTER .
) - A Seexwen of thepnes A " C

INTERNAL MEMORANDUM
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FR:\ 1867, dacted November 2, 1981

' ?ogkg§iag accoptance test vidratiom of the Flight Modol pover osupply,
- cest of the pover supply rovealad thact the powar supply could mot be
"coamanded to the OFF gtace. It was vorified by maasuviag coi{l currest
to the relay thst tha cosmsnd to the OFP ralay (A24-K3) vas proper
(+23V pulse for 6ma). The powvar supply'cover was thes removad aand
tha oinisvitchaor board instrumentad to investigata the fallure. Sud-
sequent tastiang fouad that the relay then functionad; the audibla
‘sound of relay contact traansfer could be heard. (This souand was not
present during earlier tostilag.) The valay ($CB80I07-2, Teladyue pagt
-no. 412-6111, date code 76135, serial no. 181) was removed gad psant to
Teledyne for fatlura analysis.

Thero are & tocal of oigh:'908307;2 tolays ia cha power supplv: four
each fa the primary and redundanmt supplics. Each of tha four ralays
vithin a giver power supply performs ome of tha folloving functioasg:

" (a) curas the supply OR (palay 1)
(%) turns the supply OPP (relay 2)
-(¢) oapplies 30V to the multiplexzer smd removes IOV from
the pavasitic mux load (relay )
(d4) appliec 3OV to the parasiceic aux load edﬁ tenovas
JOV from the muleiplexer.

Figure ! {llustrates the cilrcuiery assoclated with the tvwo relays cthat
turn a given power supply (primary or redundant} to the ON ov OFF geates.
The 908307-2 relays are non-latching relavs vhich mowentarily (6 as)
spply signal ground to tho fnpuct of 30 @ws single shoets. The single
shots, {a turn, apply voleage to the firse of. two high-current (powar)
relays to apply or remove bus volczga te power supply civcuitry.

Thera are two pover relays in geries. The secomd pover ralsy has
asgociatad with it a !0 ohm power resistor. This resiscor li=mits
the fnrush current. Whea the volraga at tha 10 ohm resiator reaches
+18.5%5, the contacts of the sacond powar ralay close, thereby shorting
the resistor. The pover supply is then fully oparational. The second
povar ralay opans and closes as & function of lSne voltaga (+18.5V)
thraghold), controiled by voltage sensing circuftry vwithin the powar
suppiv. : .
. ‘ | ' 3
Once & pover supply has been commanded to the OW stace., thae contacts
of the firsc pouver rolay can anly he opaned B¢ whree svents:

(2)
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(1) cha tssuance of an OFF command (by tha 908307-2 0ff
command raelay)

(2) a line voltage in excess of +38.5V, theredy causing
ovarvoltage shutdowvn

(3) an overvoltage associataed with the i{nternally gena-

: vated +30V roterouce voltage (*36V {aitiates the-
shutdoun) .

It 18 posgibla to command a povar supply to the ON state (roquires
the prasence of line voltage) and then remove tha buas voltaga. This
leaves the contacts of cha first povar relay im the closed sctate,
The conctacts of the gecond ralay open when tha bus veltage drops
below +13.5V (chereby reinsertiag the 10 ohm pover regiscor). Rao-
applicacion of bus voltagae vill cause the contacts of cthe second
povar relay to close (similar to & commanded ON caquenca). Taieial
{nrugh current will be liaited by the 10 ohm: ‘tegiator.

The above demonstraces a sequenca that can ba tnt:ia:ed ptior te launch,
to guarantao that at least one powar supply will receive povar afcer
launch., It removes the possibilicy that neither power supply carn ba
turned on due to cthe failure of both ON relays.

Tigure 2 {llustraces the eircultry agsociatad with the two relays
that control tha applicacion and vesoval of 30OV to tha multiplaxrer
and the parasicic mux load. Each comsand ralay (908307-2) momanca=
vily (6MS) applics afgnal ground to the input of a JOMS simgle shoc.
The aingle shot, in turm, applies voltage ¢o the coll of & latehing
povar ralay.

Figure 3 {llugtrates cthe iaterconnection of the contacts of the mule~
iplexer relays of the primary and redundant power supplies. For the

" configuration shown, the redundant power supply is coumacted %o the
Rultiplexaer and the primary pover supply La coancected :a the parasicie
load

A f{ailure modae can ba defined in which one pouar supply (primary)
cannot “Ye commanded of2, and {ts sulctiplexer reley cannot be coamanded
to the multiplexar posicion (ctve relav fzilures axisc), This requires
that the redundant powar supply be commanded 7N. and. that {ts sulci-
plexor.ralay be comnanded O¥. The configuration L3 then as shown {a
Figure 3. . :

Electrically it {3 possible to command both powaer supplies ON gt tha
same time, however, the therzal characteristics of the powar supply
-ynit with doth powar supplies OY¥ has not been finvestigated. The
povar supplies vwill chan share all loads except thae multiplaxer load,
unless bdoth multiplexer relays are svitched to the muleiplexer load.
If this {s done the pover gupplies will share tha multiplexaer load

as vell.

With bocth pewer gsupplies ON, the effactive ovaercurrent shuzdown i
threhold i{s increased by the degree to which the pover supplies
share the loads. Tha effectiva power supply efficiency is decraased

®
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sinée'che.Iocd powar remains the gsame, but there sxe additional -

losscs associated with the sacond supply. The temperatures vwithin

the pover supply unit vould be expected to tncracsa bacausae of the
cddi:ional loads of the second supply.

The above concludes che rapert daescribing the powar supply !ailure

involving the 908307-2 relay. Tha powar supply is the only assambly
that usaeg 908307=2 rglays.

_@Lg'm

. ANDREW E. HUBER

AEH:sne
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3 suwecr: SEM Analysis of Teledyne : Frow: P.R. Catizone
: Relay, HAC P/N 908307-2, : org. 76-11-42

be S/N 7364 e , o
- ' ' . 63 6 mai. sva, €136
L : S - oc. CC ext. 7619
F
" 3 INTRODUCTION

This relay failed after vibraticn {n the “Thematic Mzpsar f1fght uaft. It
_ saw 28 +2 V in a 6mS pulse but did not transfer. It passed gress and fine leak
Lo tests. It went throuch vibration tests as per CDU 0059 and passed all but two
- . - where it required 18.7 and 13.2 volts to actuate as cempared to the miaimm of
T 14.7. The relay was delidded and inspected visually at Teledyne where {¢ was
Y : - determined that one of the guide pins was adjusted too high and not allewing

» ‘encugh play in the socket of the ammature. A SEN analysis was done to 1ock
v for any wear and/or material transfer at points of moving contact.

RESULTS

[ . *
.f' £ Upon visual inspection of the delidded relay, one could see. two salient points.,

‘ First of all the armature did not touch the corve shank ir all places (see Figure
1). In fact, the two were only in contact over a small avea. Also, the right
guidz pin (as viewed in Figure 1) was set hicher than the Jaft. Althcugh it may
be difficult to see this in the picture, it was clearly visible with the part at
i hand under a microscope. This was in agreement with the viswal inspection done
Sy _ at Teledyne. This paint, togather with sn apparent bowing of the armature and

, uneveness of the core shank, 1s tha cause of the mismateh batween the two.

-

i - A view of the armature sockets undar SEM revealed excessive wear along the top

X of the right socket (see Figure 2). Note that the socket 1ir Figure 2 is
: upside down compared ¢o the assembled relay in Figure 1. The Teft socket did not
: _ show nearly as much wear on the top although locked virtuaily the samo on the
sides as the right socket. This {s in good agreemsnt with the high adjustment
of the guide pin and lack of play in the right sid2 observed Lefore dfsmantiement.
The guide pins themselves showad no irregular surface disturbsnces or material
transfer, so apparently the smearing of plating in the sockets is just a result
of the pins rubbing and bumping, not cold weliding or similar type problem.

e Y T (PN, e e A7,

A look at the pivot edge sida of the ammature showed & “greove worm fin
(Figure 3) with most of the wear near the area that appeaved in contact with the
core shank (see Figure 1). A close-up of this area is shawm in Figure 4. Although
no nickel from the plating of the core shank was found transferred to the armature,
-material from the armature was found along the pivot edge of the core shank. The
) armature itself consists of an iron core with successive layers of copper, palla-
& dium and a thin layer of gold plating. An examination of the core shank in the
£ ~area that corresponds with the groove area shown in Figure 4 revealed much trans-
fer of gold, palladium and copper from the armature (see Figures 5 and 6). This

- @
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FIGURE ¥O. 1
~ Picture of delidded relay T
showing uneven matching
between armatuyre. and core
shank. The two are only
in contact where the arvow
indicates. Note also that .
the right guide pin is higher &
~than the left.
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o
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FIGURE KOQ. 2
Right sccket showing smearing -
due to high guide pin. -
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4
) o . . . i L)




.
.

i TN

w“°

Lo S

Lt

¥

vqr-«I. v

-apn
-
& -

L il o

R

w0

ome

FIGURE NO. 3

View of armature actuator
showing groove worn in

- due to pivot action against.

cove shank, -
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FIGURE NO. &

Close up of area marked
by arrow above. This is
the area that appears in
contact with the core.

_shank in Figure 1.

MASRIFICATION 100X .
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FIGURE NO. S5
Close up of pivot edge of
core shank in area that
appeared in contact with
the armature (see Figure 1).
The bright splotches are gold
plating from the armature.
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9 FIGURE NO. 6
EDX of pivot edge above.
1 Note that gold, palladium
L and even copper have been
: transferred to the core
3 shank which is iron with
g electroless nickel plating.
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FIGURE NO. 8 |
Close up of spring from area
marked by arrow above.

Light flakes are gold.
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FIGURE NO. 9
EDX of a 1ight area in

';Figure 6 showing presence

of gold. The base metal
of the spring is an Fe-

~ Cr-Ni av'l]oy.

FIGURE NO. 10

‘Close up of sgring contact

area on armature.
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FIGURE 8O. 11 ;
View of the right movable
contact showing the area
that hits tne lower:
staticnary contact. The
cther three surfaces are
very similar,

MAGNIFICATION 100X '

_ » 3
FIGURE NO. 12

View of the lower stationary i
contact that matches with :

the movable contast above. i
The arrows point to two ;
lines of surface disturbances. ]
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. Fmﬁ owing accaeptancs test vibration of the Flight Modal powar supply,
test of the power supply revaaled that the power supply ecould notc be
commanded to tha OFF scace. It wag verified by measuring coil curreat
to the relay cthae tha commend to the QFF ralay (A26-KS) was peopar

- (+287 pulsgse for 6ms). The power supply cover was then ramoved aund
the miniewitcher board instrumentad to invaescigate the fsilure. Sub-
sequcnt testing found thae tha relay then functioned; the audible
sound of velay contact tramsfer could be heard. (This souad was not

"presgsent during earliar tescting.) The velay (9080307-2, Teladyne pare
no. 4612-6111, datae code 7613, serial ac. 183) was removad and sent to
Teladyne for failure analysis.

 Thers are a total of oighe 908307=2 relays in the powar supply: fovur
"each in the primary and redundaant gsupplies. Each of the four relays
vithin a given pover supply performs omne of the following funections:

(a) cusns the supply ON (rolasy 1)

(b) cturns tha supply QFF (relay 2)

(¢) =appliaas 30V to the muleiplexzer and ramoves 30V from

" - etho parasitic muxz load (raelay 3) i _

(d) appliaes 30V to tha parasicic mux load anA'tenoves
30V from the muleiplexer.

Figure ! {llustracaes the circuitry agsociated with the twe relays that

ot

turn a given power supply (primary or vedundant) to the ON or OFF secates. !

Thae 908307-2 rglays are nca~latching relays which momentarily (6 as)
apply signal ground to the {nput of 30 ms single shots. The single
shots, 1ia turnr, apply voltage toc the first of two high-current (power)
ralays to apply or remove bus voltage to powar gupply cirzcuitry. .o

There are two pover relays ia series. The second power relay has
associaced with {¢ a 10 ohm power rasistor. This resistor limices

the {nrush current. When tha voltage at the 10 ohm resistor rcaches
+18.5, the contacts of the second power relay close, thareby shorting
the raesiscor. The power supply 1is chen fully operational. The sacond
powvaer relay opans and closas as & funccion of line voltage (+18.5V)
threshold), controlled by voltage sensing circuitry within the power
supply. ' ,
. f
Once a power supply has been commanded to the ON state, the concac's
of the firstc power rslay can only be opened by three events:
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- since the load power remains the same, but thers are additional

logses kagociactad with thae gsacond supply. The temperacuras wichin
tha pover supply unit would be expected to increase bscauss of cha
addicional loads of the sacond supply.

The above concludas cthe report describing :he powar supply tallure,

involving the 908307-2 relay. The pover supply is the only asseably
that usags 908307-2 relays.

.@{M

ANDREW E. HUBER

AfH:snc
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and éop'uéchanical assembly is included in the listing
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- S L =y ©1 oFS
AS-BUILT CONFIGURRTIO” LIST AFT OPTICS ASSY  _ »
: : ; . - P/N 51512, S/N 003, FLTIGHT
THD - : ' CURRENY __ -ACCEPT. - AS-BUILT - SERIAL
LVL PART NO. NOMENCLATURE REVISION REVISION  REVISION - NUMBER
1 51512 AFT OPTICS ASSY D+ 3646A D + 3646A D + 3646A 003
: 3896A 3896A 3896A
39254 39254 39254
39594 39594 39594
41344 4134A 41344
2 50795 SILICON FOC.L PLANE -ASSY H + 3934A H + 3934A H + 3934 201
: : - 39684 35684 39684
39824 39824 39824
W-126 W-126 W-126
2 50843 AFT OPTIZS SUPPORT ¢ G G
2 51030 'SCAN LINE CORRECTOR ASSY. ~E + 10124 E + 1012A E + 1012A 004
L : 3823A 38234 3823A -
39564 39564 39564
3 50820 TORQUE MOTOR, SLC ) S c c . C oo 003
3 51035 MIRROR NO, 2, SLC c c ¢ -0 003
‘ _ - o
3 51037 MIRROR NO, 1, SLC ¢ c c IR 106
3 51040 FRAME ASSY-SLC \ D D D £33 - 004
3 51887 TEMPERATURE SENSOR ASSY-SLC B + 8689-N B B 3z w01
2 51343 BLACKBODY & MOUNT ASSY . ~ C c | c " 003
3 51346 BLACKBODY ASSY *: - D + 3906A D + 3906A D + 39064 003
2 51364 TERMINAL BOARD ASSY . B B B
2 51482 SHIM B

N-REPRESENTS A NON-MANDATORY CHANGE

DRp—

U S

T

O P



‘l’ | | 'IE' . | . | ‘l'

P/N 51512 =~ 2 of &

i

o S CURRENT  ACCEPT,  AS-BUTLY — SERTAL |
LVL PART HO. NOMENCLATURE REVISION -  REVISION  REVISION  NUMBER !
- : . : i,
2 . 51485 . PRI}?E FOCAL PLANE ASSY D . ',D } D 002 1.
2 51495 CENTER BAFFLE ASSY ) ) | C C .. C 003 .
3 52733 BAFFLE ASSY, B3 : C + 3942A B + 3942A B + 3942A 003 |’
. W-139 W-139 W-139 v
W-143 W-143 W-143 :

#4J-143 waives planning for EO 8842 which

when incorporated raised dwg from B to C,**

2 51496 CALIBRATION LIGHT SOURCE ASSY D+ 3960A D + 3960A D + 3960A 003
: . o 4170A 4170A . 4170A° f
3 51497 * LAMP SOURCE ASSY | B B B 044
' ) : . : .069 *
113 |
3 51546 LIGHT SOURCE ASSY D D D 001 I
' ' . 002 -
003 - ;1
3 52959 | THERMISTOR ASSY o ¢ ¢ c . 202
2 52249 . REDUNDANT/RESTORE SHUTTER P 4 D-134 F + D-134 F + D-134 003 .
| ASSY - . - - o G
3 52077 SHUTTER ARM ASSY- RED/RESTORE - C . c c 003 -
- SHUTTER ASSY - L s
3 ' 52083 | POSITION INDLCATOR PICKOFF c e c 3 203 -
| ASSY-RED/RESTORE SHUTTER ' - | ‘ 206
‘ S - . 205
2 52500 ' CAL/RESTORE FAILSAFE ASSY SO B 4 1040A B + 1040A B + 1040A 003 : ;|
: - 12 20544 2054A 20544 |
. 32 . 3980A 39804 3980A ;
: ; COF ' o |
3 51269 HEATER LINK ASSY ;g" E + 3790A E + 3790A E + 3790A 003 "
- - I 8 e
2 52544 CAL/RESTORE SHUTTER ASSY $5 c+ 3742a €+ 37424 C + 3742A 003 - ¥
| ‘ 5™ 0 39694 39694 - 3969A .
=4 39844 39844 39844
40404 46404 4040A PER i

_NCMR 299682 '



e ® : T T A RSP N ~ ~ = B
| - < | - P/N 51512 3.0f 4
THD o ' ' : : - ' « CURRENT ACCEPT, ARS-BUTLT SERTAL
LVL PART HO, NOMENCLATYHRE ' REVISION REVISION REVISION NUMBER
3 52345 SHUTTER ARM ASSY-CAL/RESTORE C + 9163 C 4+ 9163 C + 9163 003
. SHUTTER ASSY 3871A 3871A 3871A
- - | 39404 39404 39404
3958A 3958A ' 3958A
'3992A '3992A NARRAKX
40174 4017A 4017A
oo W-139 W-139 w-139
S5 W-141 W-141  W-141
'86—22 ' #*k%x%W-141 waives miseing planning for
%g screw trim operation per EO 39924
4 51898 Q3 CAL/RESTORE FLAG ASSY | c. c ¢ 003
>D N ] - ‘ .
3 53517 g CAL/RESTORE MOTOR ASSY =~ B + 3306A B + 3306A B + 33064 002
y i : E 39794 - 3979 . 3979A
4 52083 POSITION INDICATOR PICKOFF c. c c 201
. : ' ASSY-CAL/RESTORE SHUTTER _ ) 202
) 206 -
207
4 52446 M PWUB ASSY, SHUTTER LED DRIVER A +f7155 A + 7155 A + 7155 101
: _ ¥l ‘ - 7498 _ 7498 - 7498 :
P 7713 7713 7713
o 9359 9359 9359
2 52755 - 73R CABLE HARNESS, SLC, CAL LAMP, - C + 3614A - 'C + 3614A C + 3614A 201
- Ta2d CENTER BAFFLE HEATER . E o : : _ o
2 *53285 1 v CABLE HARNESS, FOCAL PLAMNE LEDI_' B + 3694A B 4+ 3694A B + 3694A 201
. ) rELESCOPE BASEPLATE o . - .
3 52753 THERMISTOR BLOCK ASSY .- D+ 3794A D+ 3794A D + W-139 201
. ' i - - - W-139  W-139 ‘
. *****H-139 waives conformal coat change
; as required per EO 3794A
2 53649 | CADLE ASSY MAIN & REDUNDANT B+ 8787 B+ 8787 B + 8787 201
] : . SHUTTER ) N o 3695A° 3695A 3695A
3 51787 * THERMISTOR BLOCK ASSY- . D+ E-140 D + W-140 D + W-140 201

§ R BB

“Seentng
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- e e et o
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Quality Assurance

Hanagement Office

o .‘; » o

qynd ¥004 20
8 §Ovd WNIDIEO o

A

4 of 4
mwp 4 CURRENT — ACCEe(, — AS-BUTLT — SERTAL
LVL PART HO. NOMENCLATURE REVISION - REVISION: REVISION NUMBER
2 - 53694-1 "BRACKET, CONNECTOR B B B " 003
o : ' 004
2 53694-2 BRACKET, CONNECTOR B B B 003
- : 004
2 53883 BAFFLE, PRIMARY ‘A A A
2 54218 . SHUTTER STOP ASSY A A A 003
2 54360 WASHER, FLAT A A A
2 54361 SCREW, RELIEVED A A A
2 54362 ' WASHER, FLAT A o A A
2 54363 PIN, DOWEL A A A
2 54504 'GROUND WIRE A A A 201
’ 202
203
2 54511 SPACER Y A A
2 54562 SHIM A+ 3771A A+ 3771A A + 37714
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Feilure Report
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