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2.0

ORIGINAL PAGE fS
OF POOR QUALITY

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 intent of this section is to present for each major

subsystem, acceptance data for the subsystem (test results);

reference lists of the configuration status; 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 subsystem.

The second subsection for each subsystem contains a tabular

summary of the "as designed" and "as built" configuration lists,

showing all applicable drawings, specifications, or standards.

(An "as built" configuration list for the total system is included

in Volume I and is also included herein immediately following this

page). This is followed by a listing of all items against the

subsystem, with copies of NCRM's, RT's, and RD/W's.



SUMMARY

AS-BUILT CONFIGURATION LIST

TM FLIGHT S/N 003

IND
LVL PART NO.

1 51065

2 50840

2 52347

CURRENT
NOMENCLATURE REVISION

THEMATIC MAPPER ASSY J
4257A
4487A
4557A
4573A
4643A
4658A
D143R1
D144
D146
D148
D155
D158
D161
D162
D163
D164
D165
W166
W169
W170-
W171RJ
W173

MAIN FRAME ASSY E

ELECTRONICS MODULE ASSY D
4588A

ACCEPT.
REVISION

J
4257A
4487A
4557A
4573A
4643A
4658A
D143R1
D144
D146
D148
D155
D158
D161
D162
D163
D164
0165
W166
W169
W170
W171R1
W173

E

B
4091A
4113A
4242A
4293A

AS-BUILT
REVISION

J
4257A
4487A
4557A
4573A
4643A
4658A
D143R1
D144
D146
D148
D155
D158
D161
D162
D163
D164
D165
W166
W169
W170
W171R1
W173

E

B
4091A
4113A
4242A
4293A

SERIAL
NUMBER

003

O O
"** 22
o zo »•SB r* .
o 2c >
IB fi)
••• ftf*f ••«

"< M

003

201



^Spf̂ pPPp^̂

NO CURRENT
VL PART HO. NOMENCLATURE REVISION

3 3533003-100 MULTIPLEXER ASSY C
43009
43074
65661
65662
W124
W125

. .-

3 50869 POWER SUPPLY ASSY D
2015A
2039A
4347A
D030
D068
W074

' W092
W093
W101

3 52348 CABLE ROUTING ASSY F
3844A

2 52532 OPTICAL ASSY F
3174A
4100A
4187A
4266A

00 4488A
TB! 4559A
Os 4656A
g j£ D-151
_ ' D-154
£2 W-148
> 0 .

3 51512 AFT OPTICS ASSY 3^, E
-<<@ . 3646A

3925A
3959A
4585A

t~i

ACCEPT.
REVISION

C
43074
65661
65662
W124
W125

D
2015A
2039A
4347A
D030
D068
W074
W092
H093
W101

F
3844A

F
3174A
4100A
4187A
4266A
4488A
4539A
4656A
D-151
D-154
W-148

D
3646A
3896A
3925A
3959A
4134A

ff' """"

AS-UUILT
REVISION

C
43009
43074
65661
65662
W124
W125

D
2015A
2039A
4347A
D030
D068
W074
W092
W093
W101

F
3 84 4 A

F
3174A
4100A
4187A
4266A
4488A
4559A
4656A
D-151
D-154
W-148

D
3646A
3896A
3925A
3959A
4134A

SERIAI
NUMBEI

003

004

005

003

003



j'WŴ ŷ̂ k̂ Y-*̂ ^

IND CURRENT
LVL PAKT HO. NOMENCLATURE REVISION

A 50795 PRIME FOCAL PLANE ASSY J
W126

3 51200 RADIATIVE COOLER ASSY E
3922A
4201A
4216A
4269A
SB-W032
W144
W147
W149
W151

4 50973 COLD FOCAL PLANE ASSY B
2870A
3895A
4173A
SB-D004
W102R1
H109
Will
W134
W135

O 0
,*vi 23

3 51337 TELESCOPE ASSY ™ o D
02 3866A
»r 3917A

43 -a w129

C > W136

ACCEPT.
REVISION

1!
3934A
3968A
3982A
W126

E
3922A
4201A
4216A
4269A
SB-W032
W144
W147
W149
W151

B
2870A
3895A
4173A
SB-D004
W102R1
W109
Will
W134
W135

D
3866A
3917A
W129
W136

AS-BUILT SERIAL
REVISION NUMBER

H 201
3934A
3968A
3982A
W126

E 003
3922A
4201A
4216A
4269A
SB-W032
W144
W147
W149
W151

B 201
2870A
3895A
4173A
SB-D004
W102R1
W109
Will
W134
W13S

D 002
3866A
3917A
W129
W136

p m



[ND „ CURRENT ACCEPT.
.VL PART MO. NOMENCLATURE REVISION REVISION

3 52534 RELAY OPTICS ASSY D D
1145A 1145A
4097A 4097A

2 3533002-100 SCAN MIRROR ASSY E D
13121
13122
64358
64363
64369
64374
W020

AS-BUILT
REVISION

1 D
1145A
4097A

D
13121
13122
64358
64363
64369
64374
W020

SERIAL !
NUMBER

003

004

o >
» F
o -o

."J

1
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2.1.1

Section 2.1.1.

Multiplexer

Performance Data

Tha acceptance parforsanca (test) data for tho Multiplexor

is contained in Appendix A of this report (Vol IV, part A).

"J

' '1
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2.1.2
Acceptance Data
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2.1.2.1

2.1.2.1
Configuration Lists
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NO
VL PART NO.

3533003-100

3533003-200

3533003-500

3533003-600

259989

3362049

348920Q

3569200

3569201-2

3569202

3569203

3569204-1
-?

Ijî f̂ê ^̂ f̂̂ l̂̂ Ŝ îiÊ ^̂ fe?̂ ^
• :~1 • - - I ' ' "\

AS-BUILT CONFIGURATION

NOMENCLATURE

MULTIPLEXER

MU'.TIPLEXER

MULTIPLEXER

PIN/SIGNAL LIST

GROUND & VOLTAGE BUS

HASHER

HEATSINK

CONNECTOR '.

CONNECTOR

ALTERNATE MATL HS236

CABLE ASSY, THINAX •'

CHANNEL SHIM

.-.-. D

LIST MULTIPLEXER
3533003-100

CURRENT ACCEPT.
REVISION REVISION

C C
43009(R) 43074
43074 65661
65661 35662
65662 W124
U124 W125
U125

D D

G G
65604 65604
65670 65670

B B
65659 65659

A A

.

_ *•

-

• ' •

43055 43055

A A

C C
65612 65612
65696 65696

C C

- .-i .. f>

5/N 3

AS-BUILT SERIAL
REVISION NUMBER

C 3
43009
43074
65661
65662
W124
W125

D

G
65604
65670 00

^ 2
B 02

65659 0£

A -82> or~ ITJ
_ w

.. •
^

43055

A

C
65612
65696

C

IS

j •'••]
I ' .;

i

' • •'. '$

' \

.•J

i • . v
'

.•1
' ' i

' V v

; ]
1

.. . •
•

" \
T

•• '.-:
i -:•
| \-
* ;

I i
1- ;
•£ A



NO
VL PART HO.

3569205

3569206-?

3569207

3569208

3569209

3569210

3569211

3569213

3569214

3569215

3569216

3569218

NOMENCLATURE

CABLE ASSY

GASKET

SHIM, RF CONNECTOR

MULTIPLEXER

MULTIPLEXER

MULTIPLEXER

HIRE LIST

COVER

COVER, TOP REAR

TEMP COVER

CHASSIS ASSY •

CHANNEL CONNECTOR PLATE

CURRENT
REVISION

B

A
11457

_

A
43003
43064
65600
65649
65674

A
43004
43066
43088

£
65673
65692

F
43060
43097
65614
65660

D

D
43072

B

B

D
11428
11469(P)

ACCEPT.
REVISION

B

A
114b7

_ .

A
43003
43064
65600
65649
65674

A
43004
43066
43088

E
65673
65692

F
43060
43037
65614
65fi60

0

D
43072

B

B

D
11428

. . . .... •.••sgjji
! "-

• , • {:<;;..
AS-BUILT SERIAL
REVISION NUMBER

.
B V• r
A 1

11457 |

I '
\

A ' !.'
43003 j i
43064 1
65630
65649 ;
65674 .;

A
43004
43066 ;
43088

E 3
6t^73 (
65692 !

F
43060 . !
43097 . ' .. : .
65614
65660

go
0 T J O • • ' . [ '02 i
D o %& i5i £**

43072 *: '
O TJ

R J» O

Bm •
B <w

D
11428 I
11469 !

3569219 PLATE, REAR



Ĵ̂''̂,̂;v̂%:.̂4if̂4̂ '̂f

H «

IND
LVL PART HO,

3569220

3569221

3569222

356922"

3569224

3569225

3569226

3569228

3569229

3569234

\ - - v ***" •' i^-' • ' • ' • - . • ' " • ' '

^ r? . '.-•; ?•

NOMENCLATURE

PLATE CHASSIS

PLATE CHASSIS

PLATE, FRONT

BUS ASSY

MODULE

PRINTED WIRING BOARD

HEATSINK

PRINTED WIRING BOARD

ALTERNATE DESIGN

MODULE i

*"'

CURRENT
REVISION

0
11470(P)

B
11471(P)

D
11472(P)

- ' «•

11497

F
65637
65677
65685(P)
65694
D026
0086

D
43080

C

F
11492(P)
11494
43087
D018

C
65642

0
43010
43037
65626
65646
65668

ACCEPT,
REVISION

D

B

D

— .

11497

F
65637
65677
65694
0026
D086

D
43080

C

F
11494
43087
D018

C
65642

0
43010
43037
65626
65646
65668

-̂ r̂ n— TJJ.

'?'

AS-BUILT SERIAL
REVISION NUMBER

D

B

D

«.

11497

F
65637
65677
65685
65694
D026
0086

D O O
43080 -"2_ gj

c §1
so r-
o -o
T̂ }Zi
3> G»

I «Na

1H92 .3 3
11494
43087
0018

C
65642

D 3
43010
43037
65626
65646
65668

ml•»ii /.. . '•
\ '\

.i
3

..- |
•• •• ',

\ '*
\ ;

i -i
; ' s
j.v i

1 ':'i
" ' ' -i

"\
y.
i

. '.|
• *

' -1
i ji •}

'• \
I * j\\ J
l J
i

j
• ' 'i

• 1
•• -.•'

•1 1
!••

-1 1
*5 i4. 4 o
it. -3



iNr, CURRENT
.VL PRRT HO. NOMENCLATURE REVISION

3569235 ALTERNATE WIRING . A
65641
65643 .

; 65676(P)

3569240 MODULE E
11464(P)
43011
D014

, 0084

3569241 ALTERNATE HIRING G
65617
65627
65628
65634

3569247 MODULE D
11465(P)
43012
43039
43048
D028
D083

3569248 ALTERNATE WIRING 0
43083

3569254 MODULE F
11466(P)
43013
43040
65603(C)
D013
D082

3569255 ALTERNATE MIRING '• ' ' H

ACCEPT.
REVISION

A
65641
65643

E
43011
DO 14
D084

G
65617
65627
65628 ,
65634

D
43012
43039
43048
D028
0083

D
43083

F
43013
43040
D013
D082

F
43085
43090
43091
43093
430Q4

AS-BUILT SERIAL
REVISION NUMBER ;

A ' •••' ' ; :''
65641
65643

. ' ]
3 - ""-

E 3
43011
0014
D084

G ": .. ' '••':

65617 : • : •
65627
65628
65634 ,.-;..

D 3 • ' • • ! , '
43012 ^9 1
43039 ^c3 p
43048 Os
D028 sj^ i
D083 o _ ']."

• c >
r* Pi

43083 ^S

F 3
4301343040 ; ;•:••
65603 .!•'
ooi3 :
D082

' ' • ' • ' . * ' •
F 3

43085
43090
43091
43093
&3HQA . •, .•,...-.. ~.L.-.:i±,



3f'̂ fS^u*WS^
l̂ lPfS^̂ ^̂ :!̂ ^

IND
LVL PART HO.

3569261

3569262

3569264
t

3569268

3569269

3569270

3569272

3569273

3569277

3569278

3569279

3569280

NOMENCLATURE

MODULE

ALTERNATE WIRING

ALTERNATE DESIGN WIRING

TB ASSY

COMPONENT ASSY

INSULATOR BOARD

MDL FILTER ASSY

FILTER FRAME

MULTIPLEXER

CONVERSION UNIT )

COVER

COVER

CURRENT
REVISION

G
D012
D059
D081
D106

E
65682(P)
65687(P)
65698

_

65622
65636
65693

A
11420
11448(R)
11449

B

A

, B

.

A
43032
43045
43050
43058
43063

B

B

'A

ACCEPT.
REVISION

G
D012
D059
D081
D106

E
65698

-65622
65636
65693

A
11420
11449

B

A

B

• -

A
43032
43045
43050
43058
43063

B

B

A
11444 .

AS-BUILT SERIAL ! j
REVISION NUMBER :.-}

G 3 : •}
D012 .!.-..;>1
DO 5 9 '..-3
D081 : 1
D106 ',,/)*

E -.:-]
65682 00 •••'I
65687 ;g. ]
65698 SS !"'.!o>

65622 ^2
65636 >«
65693 3_

'

A

'"'\
']

'','*

'1
. ';;

11420 1
11449 ]

B 3

A

B 5

A 3
43032

1

1

ii• '-]-\f
43045 U
43050 ! 1
43058 : 1
43063 ,i

B

B

. . A ' . ' • • • . . -
11/1AA '.-. „ ...„'. _.̂ .,

•|
1
;1



IND
LVL PART NO.

3569282

3569283

3569284

3569285

3569290

3569291

3569292

3569293

3569300

3569301

3569309

3569314

3569315

3569316

3569317

Ŵ :̂̂ «

NOMENCLATURE

WIRE LIST

COMPONENT BOARD ASSY

TERMINAL ASSY

ALTERNATE PARTS

CONNECTOR PLUG

NUT, HEXAGON

TRANSFORMER

1024 BIT-PROM

V

WIRE WRAP

•

FILTER ASSY

INDUCTOR

INTERCONNECTION

SCHEMATIC DIAGRAM
i

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM

CURRENT
REVISION

D
43054(R)
43061
43076

C

A

^

65658 .
65669

C

-
A

A
W026

D
43001
43005

B

A

E

C
65691

E
65679
65609(P)

B

ACCEPT.
REVISION

D
43061
43076

C

A_

65658
65669

C

-
A

A
H026

D
43001
43005

B

A

E

C
65691

E
65679

B

AS-BUILT SERIAL
REVISION NUMBER \

V ' ̂

••' '"'1

\ ;/
43054 1 -
43061 '•$
43076 !

C

A

«t

';>!

''•I
. • !

•' •':
65658 .•:--{
65669 ' ;oo •.•••;c • ^e "'q

02 . •/:•'•!
«J • i. *

A -«.3 ;f, 6t

3
1""

«utv
 3

D
43001
43005

1 $
' •)
•'!
•i••i

".'?!
••. ''1

.B , • •/' ' : •'-';;
A 10,11, ; 1

12,24,; -

45,56 -:•;
' • - , ' - *

E " • '.••'•!
C

65691

E
65679
65689

.. B ..̂.̂./

-• :i
'•'•̂."

•£

'•i\ ..'•'.\
(.'. '•*;



,— ,~.J

IHD
LVL PftlU MO.

3569318

3569319

3569320

3569321

3569322

3569323

3569324

3569328

3616302

3905369

3905971

3905973

r- n

NOMENCLATURE

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM

INTERCONNECTION

CABLE

HYBRID-INPUT

SCHEMATIC DIAGRAM

HYBRID-INPUT

MICROCIRCUIT

,-~. -.,

CURRENT
REVISION

E

D

C

D

C

D

E

G
65684(P)
65695

A

A
11445
11459
11476
11477
0001 0

B

A

D
11446
11460
11479
D001C

"'
ACCEPT,
REVISION

E

D

C

D

C

D

E

G
65695

A

A
11445
11459
11476
11477
00010

B

A

D
11446
11460
11479
D0010

-'

AS-BUILT
REVISION

E

D

C

D

C

D

E

G
65684
65695

A

A
11445
11459
11476
11477
D0010

B

A

11446
11460
11479
D0010

.^

SERIAL
NUMBER

So~ ̂O Jo

II

! i

14
'. tV



CURRENT
REVISION

ACCEPT.
REVISION

AS-BUILT
REVISION

SERIAL
NUMBER

C C C
65699(N) 00010 00010
D0010

DATE

00
•n g

32•2.

IND
LVL PART NO. NOMENCLATURE

3905977 MICROCIRCUIT

QUALITY ASSURANCE

FIGUR«TION/DATA MANAGEMENT
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2.1.2.2.

MULTIPLEXER

Listing of Liens



.FLIGHT

Failure Report
No.

MULTIPLEXER

P/N 3569210

P.ROTOFLIGHT

Failure Report
No.

ORIGINAL PAGE IS
OF POOR QUALITY

ENGINEER -

Failure Report
No.

Open

F3658-
(Spare)
F4252-
(Spare)

*Spare PWB
Failed at

Closed

F0272
F0373
F0374
F0381 .
F2808
F2812
F2813
F2814
F2815
F2816
F2817
F2818
F2819
F2820
F2821
F2822
F2823
F2824
F2825
F3657
F3660
F4253
F4254
F4255
F4256

• F4257
F4265
F4266
F4267
F4268
F7295
F7296
F7299

card level (3569224)

Open Closed

F0360 F1929
F0361 F1930
F3062 F1931
F0363(Void)
F0364 . F1932
F0365 F1933
F0366 F1934
F0367 F1935
F0368 F1936
F0369 F1937
F0370 F1939
F0371 F1940-
F0375 (Void)
F0376 F1941-
F0377 (Void)
F0'378 F1942
F0379 F1943
F0380 F1944
F0383 F1945
F0384 F1946
F0385 F1947
F0386 F1948
F0387 F1949
F0388 F2805
F0389 F2806
F0390 F2807
F0391 F2810
F1919 F2811
F1920 F2814
F1921 F3005
F1922 F4264
F1923
F1924
F1925
F1926
F1927
F1928

Open Closed

F0547
F1938
F2755
F5184



Failure Report; Numbers

Open

F3658(Spare)
F4252 (Spare)

Closed

F0372
F0373
F0374
F0381
F2808
F2812
F2813
F2814
F2815
F2816
F2817
F2818
F2819
F2820
F2821
F2822
F2823
F2824
F2825
F36'57
F3660
F4253
F4254
F4255
F4256
F4257
F4265
F4266
F4267
F4268
F7295
F7296
F7299

MOLTIFLEXER

P/N 3569210

FLIGHT MODEL
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Deviation Waivers

Closed

tf-124
W-125
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FAILURE ANALYSIS
REPORT

k •>
HUOHf 8 AIRCBA0T COMPANY

•. Napp?.r _
DIVISION

OSM o< Receipt _

3-28-80

4-17-80

F?S1?

u J2905-71LGCtaQf No JUJ"/ 1

«0«tOff

CMER No _ co /co

• . ___ . ' .. n lullAfl

_^ 777 /oil aPtiqqî  n|A« yft^Q j / ' / r j l4*

C^U ''•̂ Kt FrgJTwcf Iwr _L- Ferr^n

"*««<» „.,,,...,,. ,., (?MOVMS H2/C346

DEVICE INFORMATION
3905969

Oovice Typo Hybrid

82577

525

Unit

Module

S/N.

S/N.

ABSTRACT

The reported failure mode "Static OCR offset voltage of channel 4 out of
specification", was verified. Also a similar failure was observed on
channel 3. The failure was Isolated to N-channel HOS FET transistors
Q3 and Q4. Shorts between source and gate of both transistors and a
short between source and substrate of Q3 were noted. Internal exaralna-
tlon revealed smearing and scratches on both transistors. Scanning
Electron Microscope examination disclosed holes under the (totalizations
of both transistors.

The primary cause of ths failure 1s believed to be mechanical damage
which caused the shorts either via smeared metal 1zat1on or by scratches
which damaged underlying oslde resulting 1n holes 1n the silicon.

. l t -URI 'ANALYST OATE AWIOVAJ. OATt
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Thematic Mapper

COMPONENT ENGINEERING TECHNICAL COMMENTARY:

MAC hybrid (analog input buffer) Part No. 3905969 was submitted for failure
analysis.

Electrical tests were performed to Specification 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 channel
KOS PET transistor Q3 & Q4 and Ql transistor had a defect on a bonded lead.

Electric"! probing confirm that Q3 was shorted from source to gate, source to
substrt** %nd gate to substrate. Q4 was also shorted from the source to the .
gate.

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

RECOMMENDATIONS:

No corrective action required by TSD

CORRECTIVE ACTION
REQUIRED BV TSO
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Reported Failure Mode:

Static OCR offset voltage of channel 4 out of spec.

Available Data:

None.

Outline of Analysis:

1. External Visual Examination
2. Particle Impact Noise Test
3. Electrical Test
4. Internal Examination
5. Electrical Probe Measurements
6. Scanning Electron Microscope (SEM) Examination

Results of Analysis:

1. External Visual Examination.

a)
b)

Case examination disclosed
Markings:
TOP BOTTOM
Hughes Logo Hughes Logo
B2577 B2577
3905969 3905969
SER NO 525 SER NO 525

no anomalies

2. Particle Impact Noise Test.

No loose particles were detected.

3. Electrical Test.

The hybrid was tested in accordance with HAC ANALOG INPUT BUFFER
test specification number TS3Z015-030 for the following parameters:
IKHr RAIN, DC offset, NOISE, 3dB Bandwidth Static DC Restoration
offset voltage and power supply current at +25°C. All the para-
meters measured were within specified limits except for Static
DC Restoration offset voltage of channel 3 and 4 which exceeded
the maximum limits. Static DC Restoration voltages were measured
to be as follows:
Channel 3 ° -684mV should be 0 _+ O.SmV maximum
Channel 4 = +136m» should be 0 jf O.SmV maximum

4. Internal Examination.

Internal examination at magnifications 194X and greater revealed the
following anomalies:
a) Scratches and smearing of metalization on N channel TK3S FET

transistors Q3 and Q4. (See Figures 1 through 5.
b) A lead bonding defect on Ql transistor. (See Figure 6).
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Results of Analysis: (continued)

5. Electrical Probe Measurements.

Electrical probing, combined with circuit Isolation via lifting the
source, drain, and gate leads of N-channel HOS FET transistor
Q3 and Q4 of the substrate Indicated the following:
a) Source to Gate of Q3, channel 3, had a 350 ohm short.
b) Source to Substrate of Q3, channel 3 had a 57.5K ohm short.
c) Gate to Substrate of Q3, channel 3, had a 52.6K ohm short.
d) Source to Gate of Q4, channel 4, had a 600 ohm short.

6. Scanning Electron Microscope (SEM) Examination.

SEM examination after metallzatlon removal disclosed plnholes 1n
tha Source region of 03 and Q4 and a pin hole in the gate bond pad
region of Q3. (See Figures 7 through 11)

Conclusion:

The reported failure mode "Static OCR offset voltage of channel 4 out
of spec." was confirmed. Also the Static DCR offset voltage of channel
3 exceeded the maximum specified limits of OmV ̂  O.SmV. The failure
was Isolated to N-channel MOS FET transistors Q3 and Q4, of channel 3
and 4. Electrical probing, combined with Isolation Indicated that the
Source and Gate of both transistors were.shorted. Also.the* Source and
the Substrate of Q3 were shorted. Internal exanlnatlon revealed
scratches on both transistors expedally under the Source and Gate
bond, and 1n the metallzatlon of the Source and Gate
Scanning electron microscope examination after metallzatlon removal
disclosed plnholes 1n the oxide under the metallzatlon of both
transistors.
Analysis disclosed mechanical damage 1n the form of smearing and scratches
1n the metallzatlon. Smearing of the metallzatioa may have caused a
short. The scratches are believed to have damaged the underlying
oxide resulting 1n the plnholes found during SEH examination. One
or more of the plnholes may have also been the cause of a short. The
primary cause of failures 1s believed to be mechanical damage to the
Q3 and Q4 chips.



st̂ nrSfsf̂ ^ îs "of tsSss'tetS t̂fsjnsp?'

fe

*• \S-5- fy&r^sa-i

FAR. NO. 8499
PAGE 5 of 8

Figure No. 1
Sample Mo. 525

Overall Internal view of
the hybrid.

(4X)

Figure No. 2
Sample No. Q3

Overall view of Q3 transistor
Arrows point to the scratches
on the chip.

(194X)

Figure No. 3
Sample No. Q3

Magnified view of the anomaly
shown In Figure 2.

(1338X)
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Figure No. 4
Sample No. Q4

Overall view of ()4 transistor
Arrows point to the scratches
on the chip.

flagnlfled vlea of the aaossaly
shovm In Figure 4.

Figure No. 6
Sample No. Ql

Overall view of Ql transistor chip
Arrow points to lead bond
anomaly.

(285X)



SEM view of Q3 after metal 1;
removal with plnholes Indict

K&UBl&&fe&"iSCf&e

Magnified view of plnhole
shown 1n FigOre 7 Arrow B.

Figure No. 9
Sample No. Q3

Magnified view of the plnholi
shown 1n Figure 7, Arrow A.

(3700X)
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Figure No.
Sample No.

10
Q4

SEM view of Q4 transistor efter
neta11zat1on rensval with pin-
hole Indicated.

(142X)

Figure No.
Sample No.

11
Q4

Magnified view of the plnhole
shown 1n Figure 10.

(700X)
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____. , CONT.SMI
FR2814 LETTER*
FR SERIAL NO. i A

•U\QeL PIRST CONTINUATION SH8ET U33O 'V. SECOWO 'ff. AND SO ON

IDENTIFY ENTRIES BY REFeHBNCIWO PR BUXK NUMS8H IN COLUMN. DATG EACH E.fTHY.

AOOITIGNAL I
CONTINUATIOsusGTts: ussi

This FR addresses an assembly error affecting resistor Rl of circnlt HZ1.!. This
resistor should bo wired from the +5 volt logic supply to various TIL logic inputs.
Due to manufacturing error, a 6.8fl resistor was used instead of 6Gft, tnd instead of
being wirea to the logic inputs it was wired between *5Volts and ground, leaving
the logic inputs open circuit.

This error overheated tha 6.8fl resistor, which was replaced with a proparly inŝ allta,
68H roaistor. So other dioides could hsva been daaaged by this error, ainc« th«t

logic inputs were left open circuited, which is an allowed operating condition. Evei
if the inputs had been erroneously wired to ground they would not hava bean dsasged.
since thoir specified input voltage range includa/i 0 volts.

16080ASC AUQ 7t



o

ORIGINAL PAGE IS
OF POOR QUALITY

S»ACE AND COMMUNICATION GROUP

HUGHES »inC»«T COMPANY
2815

a
l\

\\

f~"l maaroTgti 1 — Itteam C3CABO

raiQuoouu Qotoo

t~\ MvmgtituT

3

IMOXWSf
BMfcAllUft

r~*l

JAKKUWT r~1 OAOiAnoM r~1 nxmm'uat - .C3 Tm»«»M«« . nna. AT _
. QOT««

,

~HP,
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BL 9EOUNOO. CALIFORNIA

SPACE AND COMMUNICATIONS GROUP

FAILURE RiPORT

•LABEL FIRST CONTINUATION SH8ET U32D 'A*. SECOWD '8'. AND SO ON

IDENTIFY ENTRIES BY REFBBSMCINQ PR SLOCK NUMBER IN COLUMN. DATS BACH ENTRY.

20. Replace MZ 11 U24 (SH54L73. 908929-1) due to poaalbla ovarstrasa. Hs-peesibit-

21.

23.

WUSKUU.KO.

2815

&>

CCMTIKUATiON
USSD

action taken;

Heaorte

25 QA Raeest.

26 . j Part Replaced; /
Ckt Syta: U24 Part Lot Ho. Data Code

Probable Defect: Noac-poggiblg overatraao but component still works.
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FAILURE REPORT
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COWT. SHEET
LBTT8H0

PR SSWIAL NO. A

•LAGSL PI88T CONTINUATION SHEET US30 'A', S2CONO 'ET. AND SO ON

ID3NTIPY ENTRIES BY RSPSHSNCINa pa BLOCK NU&9B3R IN COLUMN. DATE BACH 8NTRY.

AOOITtONAL PR
CONTINUATION
8*867(3) USSO

The failure reported hera (excessive gain of ao analog input buffer) affects only tha
output of tha analog input buffer hybird. Tha only sensitive point connected to tha

C

affected output ia tha corresponding analog multipleaar hybird analog input. Thara is

co fcoaslblllc? of dsicagQ to thia input because tha inputs ara designad to withstand
appliod voltagcsa of -2V to -MOV, whereas the analog input buffer hybird incorporaeea
dloda claapa which limit its output voltage range even under single fallura conditions,
to the rango -0.77 to +3.TV.

iaoeoA sc AUQ 78
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FR2821
PKSVRIALHO. I A

COMT. SMBff
LSTTBR*

•LAQ3L FIRST CONTINUATION SMCET U350 'A*. S8CONO '81. AND SO OJ1

IDSNTtPY EWTRIS3 6V RSP9R8KCINO PR BLOCK NUMS2R IN COUflflM. 8AT8 EACH SNTRY.

ADDITIONAL PR
COMTIMUATtONEwetrrisluafio.

The failurQ reported here (ooise on analog insart buffos outputs) effect only tho

output of eha analog input buffer hybird. The only sessitiva point comacted to the
affected output is cha corresponding ooslog tsultipleser hybird analog insert, there
is >no possibility of damage to this input because cha iaputa are designed to withstand

applied voltaga of -27 to +10V, wfaereaa tha analog inp<s£ buffer hybird incorporataa
dl^dQ_sJUjsasLwhichlij2ilt its output voltaga range QVGH <mdar singla falluga conditiona
to tha ranga -0.7V to +3.77.
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TO-
51-41

SUBJECT: Input Buffer Hybrid (P/N 3905969)
Failures

SANTA BARBARA RESEARCH CENTER
A Sublfdifry at Hvgtttl Aiicttlt CC--3WC

I N T E R N A L M E M O R A N D U M

cc. See Distributioc List DATE. 13 April 1981

REF: HS 236-7402
PE 81/72

FROM: L. O'Connell
51-41

BLOC. 774 MAILSTA. 39
EXT. 4485

On February 2, 1981 the Product Effectiveness Manager 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 determine if a generic
failure mode was common to the five hybrids that failed in the multiplexer.

Investigation findings are as follows:

1. Sixty-one hybrid manufacturing records were reviewed.

2. Defects in the manufacturing cycle were random with no
known trend.

3. Thera was not a bonding process problem and all hybrids .
were subjected to 1002 pull test.

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

5. Unable to locitc a reliability to process/design "roblem

6. All operations on the Quality Hiscory Records were complete
and Air Force concurrence was on all operations and
inspections as required. Some mizor documentation problems
were found, however they had no effect on the hardware.

In addition to the review 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 (fi/;: 554).

These Hybrids had excessive gain, s/fl 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 1'25)

This Hybrid failed when the DC level changed in the DC Restore
Circuit. This Hybrid was sent to TSD for analysis. The failure
mode "Static OCR Offset Voltage of Channel 4 out of Specification",
was verified. The failure was dus to shorts between MOS FET
transistors 03 and Q4. The cause of the failure was mechanical
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demaga
oxide.

(smearing and scratches) that damaged the underlying

3. FR 1937 (S/N 516)

Sensor 4 of this Hybrid failed the Buffer Limit Test. It was not
sent to TSD for analysis.

FR :a;s (S/N s:o)

Sensor 2 of this Hybrid failed for Excessive Droop,
to TSD for analysis.

It was not sent

After the review of the Failure Reports,Failure Analysis Reports
and Manufacturing History Records for tho above (5) Hybrids, it
has been concluded that there aro occasions when Hybrids have been
delivered with incipent failures that are not recognisable by
Inspection after the units are sealed.

Major rework and workmanship defects were found in the History
Records of four (S/N 516, 5:0. 523 and 525) of ths fiv« Hybrids.
This lends some credanca to a correlation between fnilura mods and
manufacturing difficulitiea.

Conclusions

Analysis erf both tho Product Effectiveness review of tha Manufacturing History
Records and tha Reliability Review of the Failure Reports and their associated Failur
Analysis Reports,the following conclusions have been reached:

1. Asauuing a correlation between rework/workmanship defects. It appears
that latent defects can escape the normal Hybrid In-Process Inspactior
and Test Techniques.

The findings and comments of the Product Effectiveness Investigative
Team was communicated to the responsible Quality Assurance Section
Head who has cognizance over the Hybrid Manufacturing Operation.

At this time contract quunities 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:

2. A learning curve in the Manufacturing Process for these highly comple
Hybrid circuits was in effect, as evidenced by the reduction in work-
manship defects and parts replacement ns the manufacturing process
matured.
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3. Those Hybrids with inclpecit defects will fail under unit test
and thus be eliminated fron tha systea.

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

L. O'Connell~~
Administrative and Reliability Manager
Thematic Mapper Program

LOC:jc
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,tA SHEET

j.6.2.2 Serial Data and sic CloeK Parameters

' .

. • • • • - '
• . .

SIGNAL
- '

1. Output WRZ-L Data
1X15B01T

• B01F

2. ° 3QCICUB PX15802T

o » 802F

3. Output Bit Cloctc HX1SEQ3T

• B03F

4. " Backup MX15B04T

• • E04F

'

CONNECTCP

PIN MO.

J5-1

JS-2

J6-1

J6-2

J7-1

J7-2

J8-1

JS-2

SCOPE

IWPUT
.

'

-

*

e

LOGIC -0"
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to
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• " .

^
•̂ ^

.

LOGIC "I"
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'
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, f •
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* Suauaitty e> Huynn Aircntt Camotny

I N T E R N A L M E M O R A N D U M

CC: L. Altroan DATE: 23 December 1981

SUBJECT: Failure Report F3657 FROM:

REF: HS 236-7786
PE 227:81
L. O'Connell
51-41;

BUX5. 3-11 MAILSTA. 39
EXT. o293

•̂sat'

».

SSSS.t̂ s:.

PSm

ms,m

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

Since che part is not available for analysis the author of this memo has taken
t h e following actions: . . .

1. Requested the Thematic Mapper Parts Board to research the
El Segundo Receiving Inspection Records to determine if
there were any previous defective output driver's (P/N
9119-58-001). This has been accomplished and there were no
previous failures. (Refer to HS 236-7785 attached).

i'

2. Reliability has reviewed-the Verified Component Failure
List and there were no previous failures.

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

B&s«d on the investigation bv both the Part's Board and Reliability (listed
above) the author is confident that this is a random failure and no generic
problem exists with these parts.

L. O'Connell, Manager
Administration and Reli.ibilitv

LOC:jc
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SUBJECT: iterated Circuit
P/K 911953-001

cc : F. Carlo DATE: 22 December 1981

: HS 236-7785
PE 226:81

FROM: L. Altnan
51-41

BLDC. B-ll MAILSTA. 39
EXT. 6257

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

These records show no problems with Integrated Circuits (P/K 911958-001).

LA:jc

reduce Effectiveness
Thematic Mapper Program

ORIGINAL PAGE 83
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Hughes Aircraft Co, SCG, El Seguado, California
(KviaTiea I3

OHflOU

Flight 82577
«. STB. casio.

TM
4.

W124

». ira>

f. TMT «.«•

COS* EPCC./C3C. G3.

e» W»«l"C>lwita

8.

sv»rca/cc»»iei.
i vacs

«?rccTEo
erv. esa. to.

Minor Performance Discrepancies, S/N 003 Multiplexer
11. coatTtfittATia* Jite

Multiplexer

Multiplexer
19. iMtCT 01 GDSt/t'QlCt
Hone

NAT; 5-24200 .L.I. 32

t. LOT OJ.

9-J l«. QtftC

D<
«iAti<B/oai«iB

18 months schedule slip is disapproved

fel-

ine S/H 003 Multiplexer (P/S 3513003-100) exhibits minor performance discrepancies
in its processing of some of its 100 signal channels. These discrepancies result
from random wire dressing aid othar phenomena vftich are not correctable, and they
do noc have any impact upon Thematic Mapper performance. These, discrepancies
include:

o Slxtesn channels exhibit levels of crosstalk to other channels slight i;»
exceeding spe.cificntion. They aro listed in Table i.

o Tvo channels exhibit levels of DC lasuore droop slightly higher than
specified at r̂ om temperature, they are listed in Table 2.

• (Continued)

Repair of the Multiplexer to correct these discrepancies Is not pr-.ctical within a
reasonable ti&a for several reasons. The croostalje 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 might be correctable
by replacing hybrid microcircuirr, but the replacement parrj are not available, and
the discrepancies are so minor that they sight net be cotcect^d in any case. None
of the pirformance discrepancies presant wilX have a detectable effect upon
Thematic Mapper instrument performance.

SEA SYS. EN
II. fceaoucr i OB utcTion sr

17.

- '/ ^^^
\ I

«- eovtoceit*! tfTiviT*

DO. SBo1694 icca— m-tu/ai*
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Thematic tapper Request for Daviation/Vaiver W124 (Ooaclnued)

23 - Description of Deviation/Waiver (.Continued)

Six channels exhibit ona A/D conversion step which exceeds tha specified
maximum of 31.2 osilllvelcs end/or is less than cha specified minimum of
zero millivolts in atsa. No sensor exhibits mora than one step which is
too large and ona vhlch is too sraall. The sensors and corresponding
Failure Reports are listed in Tabla 3. In all casaa tha discrepant
conversion step does not cause tha SMS nolao of tha sanscr channel to
exceed specified values, cad tharofora the discrepancisa will not
appreciably affect Inatrustant performance. Tha miaiatum and martmua step
sizes are a salf-iapoaed Multiplexer requirement, rather than a systea
lavel-requlreaanc.
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FROM

BAND

1

I

2

2
2

2

3

3

4

4

6

.6

6

6

7

7

SENSOR

10

14
<4

5

13

14

6

10

12

16

1

2

3

4

7

13

TO

BAND

1

1

2

2

2

2

3

3

4

4

6

6

6

6

7

7

SENSOR

8

12

2

3

11

12

4

6

10
14

4

3

1
1
4»

5

11

TEMPERATTOE

+50°C

X

X

X

X

X

X

X

X

X

+15°C

X

X

X

X

X

x- .
X

X

AM3

X

X

X

X

X

X

X

X

X

F. R. NTOtBER(S)

F07296

F07296

F07299, 707295, F07296

F07299

F0729S

F07299, F07296

F4268

F4268

F07296

F4254

F4268, F4254, F4257

F4268, F4234, F42S7

F4268, F4254, F4257

F4268, F4254, F4257

F4254

F42S4

TABLE 1. MULTIPLEXES S/N 003 CSOSSTA1K

NOTS: All-channel pairs were out of specification by only one multiplexer

quantization level.
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BAND

..1 - .

5

SENSOR

3

6

TSSfpESAinrz

Ambient

Aabienc

>f//SEC

4.11

4.90

F. a. JTOMBES

F4255

F4253

NOTE: Spec nursi-ircum of ± 3 mv/sac is a aelf-imposed
specificatiou. Instrumeac orror budgets would
allow raca up to ± 120 anr/soc.

TABLE 2. DSOOP TEST FAILURES
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iH i<H ' ;
|p?; J BAND

ft;" ! . . . 7

ft' 5 ' 6

B: ! ' ' 6

jK . • ; '• 6

| ;' ; 6

i • e

1 :§>Tfev ~ - "

.̂

It !•• 6

%j£$ . / • 6

^ ;. 6
^~ •• 5

SENSOR

1

13

1

2

3
4

1

2

3

4

1 .

2

3
4

TEXP°C

+15

+15

+15

+15

+15

+15

+50

•t-SO

+50

+50

Asbient
Ambient

Ambient

Aobione

STEP

193

193

193

193

128

128

128

128

193
193

225

193

(MAX VALUE
(MV)

? S 31.2 MV

41.7

37.3
39.1

39.3

39.8

37.0

36.3

36.3

39.4

37.5

35.5
39.6

1
STEP tf

32
241

192

192

192

129

.129

192

160

160
224

232

MIN VALUE
(MV)

& 0.0 MV F.

-0.8
-0.4

-0.1

-0.4

-0.3

-0.1

-O.J.

-0.1

-0.1

-0.5
-0.8

-0.2

R. NUMBER

F4266 .
F4266

F4266

F4266

F4266

F4266

F4267

F4267

F4267

F4267

F4265

F4265

F4265

F4265

TABLE 3. A/D CONVERSION FAILOTES
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SANTA B A R B A R A RESEARCH CENTER
A SueiuJ'trf gf Mvgnit Anc'tll Coinotnr

I N T E R N A L M E M 0 R A N D U M

CO L. O'Connell

SUBJECT-. 3905973 Hybrid Crosstalk Testing

DATE: 22 Decer.ber 1931

REF: HS 236-2260
PE 225:81

FROM: R. Julian
41-41

DLDG. B-ll MAILSTA.39
EXT. 6293

Two 3905973 hybrids were removed in an attempt to fix the crosstalk in Bands 2
and 7 of the S/N 3 Multiplexer. (Ref. FR No.'s F4254, F4257, and F4258). 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 tha
hybrid level.

2. The hybrids are tested by observing output levels
with an oscilloscope. Errors of the size involved
(3J./2Z of full scale, max.) are not visible on

. - oscilloscopes.- . • . - ....

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

In the course of hybrid repair, we will make static measurements to see whether
these hybrids are abnormal in any detectable way.

Richard C. Julian
REA, Multiplexer
Thematic Mapper Program

RCJ:jc
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CONTINUA'.ION

USED
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Minor Performance Discrepancies, S/N 003 Multiplexer

Multiplexer

Multiplexer
(0. I'ltCT CM C9>T/*«IC

Nona

09. K6.

HAS 5-24200 L.I. 32

I*. uw^CT SI

18 months schedules slip is disapproved

II. OUCHOTlOa 9' OIVI«TIOWMI«!B

Tha S/M 003 Multiplexer (P/N 3533003"100) exhibits minor performance discrepancisa
in its processing of soma of its 100 signal Channels. These discrepancies result
from random vire dressing and othar phenomena which ara not correctable, and they
do not have any impact upon Thematic Mapper performance. These, discrepancies
include:

o Sixteen channels exhibit levels of crosstalk Co othar channels slightly
exceeding specification. They are listed in Table 1.

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

(Continued)
im3cB 'da a4vi*no«/oaivjB^^^^ —̂ —̂ —̂™̂  -̂  «•••«•«•—v»«»̂ _v»mMaK»m«B«B

Repair of the Multiplexer to correct these discrepancies is not practical within a
reasonable time for several reasons. The crosstalk 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 Restore droop rate discrepancies night be correctable
by replacing hybrid tnicrocircuits, but the replacement parts are not available, and
the discrepancies are so minor that they might not be corrected in any case. Hone
of the performance discrepancies present will have a detectable effect upon
Thematic Mapper instrument performance.
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Thematic Mapper Request for Deviation/Waiver W124 CCoaelnued)

Item 23 - Description of Deviation/Waiver (Continued)

Six channels exhibit one A/D conversion step which exceeds tha specified
mBTrtTV'" of 31.2 millivolts and/or is leas than tha specified m-tn<immi of
zero millivolts in siza. Mo sensor exhibits more than ona seep which is
too largo and one which is too small, the sensors and corresponding
Failure Reports ara listed in Tabla 3. In all cases tha discrepant
conversion step doas not cause the RMS noise of the sensor channel to
exceed specified values, and therefore the discrepancies will not
appreciably affect Instrument performance. The minimum and maximum step
sizes are a solf-imposed Multiplexer requirement, rather than a system
level requirement. . . •
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FROM

BAND

1

1 1

2

2
2

2

3

3

4

4

6

6

6

6

7

.7

SENSOR

10

14

4

3
13
14

6

10

12

16
1

2

3

4

7

13

TO

3AND

1

1
2

2

2

2

3

3

4

4

6

6

6

6

7

7

SENSOR

8

12
2 •

3

11
12

4

6

10

-14
4

3

1

2

5

11

TEMPERATURE

+50°C

X

X

X

X

X

X

X

X

X

*15°C

X

X

X

X

X

X .

X

X

AM3

X

X

X

X

X

X

X

X

X

F. R. NUM3ERCS)

F07296

F07296

F07299, F07295, F07296

F07299

f0729S

F07299. F07296

F4268

F4268

F07296

F4254

F4268, F42S4, F4257

F4268, F4254, F4257

F4268, F4254, F4257

F4268, F4254, F4257

F42S4

F4254

TABLE 1. S/N 003 CROSSTALK

MOTE: All-channel pairs were out of specificacion by cnl? one aulciplexe:

quantization level.

ml
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3AND

1

5

SENSOR

3

6

TSffESAIUTI

Ambient

Ambient

JT./SSC

4.11

<V.90

F. R. OTMBES

F4255

F4255

NOTE: Spec maximum of t 3 nv/aec is a salf-iaraosed
specification. Instrumenc error budgets would
allow raca up to ± 120 nv/sae.

1; TABLE 2. DROOP TEST FAILURES
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. MAX VALUE

SENSOR

1

13

. - 1

2

3

4

1
: 2

3

4_

1
2

3

4

TEXP°C

+15

+15

+15

+15

+15

+15

+50

- +50

+50

+50

Ambient

Ambient

Ambient

Ambient

STE? #

193

193

193

193

123

128

128

128 .

193

193

225

193

(MV)
S 31.2

41.

37.

39.

39.

39.

37.

36.

36.

39.

37.

35.

39.

MV

7

3

1

3

3

0

3

3

4

5

5

6

•

STE? ^

32

241

192

192

192

129

129 .

192

160

160

224

232

MIN VALUE
OW)

• 0.0 MV

-0.3
-0.4

-0.1

-0,4

-0.3

-0,1

-0.1

-0U1-

-O,l

-Q;-5

-Q5.. 8

-0?.2

F. R. NUMBES

F4266

F4266

F4266

F4266

F4266

F4266

F426.7

F4267

F4267

F4267

F«65

F4265

F4265

F4265

TABLE 3. A/D CONVERSION FAILURES
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Minor Performance Discrepancies, S/N 003 HAS 5-24200 L.I. 32

Mulciplaxor

Multiplexer
la- n>ici on

None 18 nontha schedule slip is diaapprovad

Tho S/N 003 Multiplexer (?/K 3533003̂ -100) exhibits minor perforaanca discrepancies
in its processing of sooa of its 100 signal channels., T&esa discropencies result
from random wire dressing and other phenomena waich ara not correctable, and they
da .not hava any impact upon Thematic Mapper performance. These-, discrepancies
include:

o Sixteen channels exhibit levels of crosstalk to other channels slightly
exceeding specification. They are listed in Tabla 1.

o Two channels exhibit levels of DC Restore droop slighely higher than
specified at room temperature. They are listed ia Taole 2.

(Continued)
• *3t£ ft>3 B4viATicaa/ea**4B^^^^^^^^^^^^^^^^^^^^ ^™ -̂̂ »̂̂ .̂ ~.̂ .̂ —^̂ -.«.—i—=̂ «̂i—««̂ «M»««»»

Repair of the Multiplexer to correct these discrepancies is not practical within a
reasonable tima for several reasons. Tha crosstalk failures are random and repair
would be as likely to create new crosstalk as to correct thai already present.
The A/D conversion and DC Restore droop rate discrepancies might be correctable
by replacing hybrid aicrocircults, but tha replacement parts are not available, and
the discrepancies are so minor that they might not: ba corrected in any casa. Nona
of the performance discrepancies present will have a detectable effect upon,
Thematic Mapper instrument performance.

4-f-

27 .
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Thematic Mapper Request for Deviation/Waiver W124 CContinuad)

Item 23 - Description of Deviation/Waiver (Continued)

I

I

Six channels exhibit one A/0 conversion step vhich exceeds the specified
mo-Ftrmm of 31.2 glllivolts and/or ia lean than the specified minimum of
zero millivolts in size. No sensor exhibits more than ona step which is
too largo and one which is too small. The sensors and corresponding
Failure Reports are listed in Table 3. In all cases Cha discrepant
conversion step does not cause the RMS noise of the sensor channel to
exceed specified values, and therefore tha discrepancies will not
appreciably affect Instrument performance. Tha m-in-tgam and «*•«•-•<n»nn step
sizes are a self-imposed Multiplexer requirement, rasher than a system .
level requirement.
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FROM

BAND

1

1

2

2

2

2

3

3
4

4

6

.6

6

6

7

7

SENSOR

10

14

4

5

13
14

6

10

12

16
1

2

3

4

7

13

TO

BAND

1

1

2

2

2
i

3

3

4

.4

6
6

6

6

7

7

SENSOR

8

12

2

3

11

12

4

6

10

14

4

3

1

2

5

11

TEMPERATURE

-t-50°C

X

X

X

X

X

X

X

X

X

•H5°C

X

X

X

X

X

X-

X

X

AHB

X

X

X

X

X

X

X

X

X

P. R. MUMBER(S)

F07296

F07296

F07299, F07295, F07296

F07299

F07295

F07299. F07296

F4268

F4268

F07296

F4254

F4268, F4254, F4257

F4268, F4254, F4257

F4268, F4254, F4257

F4263, F4254, F4257

F4254

F4254

TABLE 1. MULTIPLEXES S/U 003 CROSSTALK

MOTE: All-channel pairs were out of specification by only one aniltiplexer

quantization level.
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BAND

1

5

SENSOR

3

6

TEXPSSAIUT2

Aablene

Aabienc

HV/SEC

4.11

4.90

F. R. NTCfflEU

F4255

F4255

MOTE: Sp«c maximum of ± 3 aw/sec is a self-Imposed
specification. Inscrumenc error budgacs would
allow rate up co ± 120 aw/sec.

TABLE 2. DROOP TEST "AJLUSES
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_ •«

SENSOR.

1

13

1

2

3

4

1

2

3

4

1

2

3

4

TEMP°C

+15

+15

•i-15

+15

+15

+15

+50

+50

+50

+50

Arab lent

Ambient

Ambient

Ambient

STEP #

193

193

193

193

128

128

. 128

128

193

193

225

193

•

. MAX VALUE
(MV)

$ 31.2 MV

41.7

37.3
39.1

39.3

39.8
37.0
36.8
36.8

39.4

37.5
35.5
39.6

STEP 9

32

241

192

192

192

129

129

192

160

160

224

232

MM VALUE'

i 0.0 MV F. R. NUMBER

-O.a F4266

-0.4 F4266

-O.I F4266

F4266

-O.4 F4266

" -0-3 F4266

-O-.1 F4267

-Ovl F4267

F4267

-Q:>,1 F4267

-Oi.l F4265

-Oi-5 F4265

-a-JS F4265

-0-.2 F4265

& ;
f* • TABLE 3. A/D CONVERSION rAILOTES
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SANTA B A R B A R A RESEARCH CENTER v
4 Jv6j/tf>«rv ol Hug fit A-rtntt Cjn

I N T E R N A L M E M O R A N D U M

CC: L. O'Connell

SUBJECT: 3905973 Hybrid Crosstalk Testing

DATE: 22 December 1981

REF: HS 236-2260
PE 225:81

FROM: R. Julian
41-41

BLDC. B-ll MAIL STA. 39
EXT. 6293

.

Two 3905973 hybrids were removed in an attempt to fix the crosstalk in Bands 2
and 7 of the S/N 3 Multiplexer. (Ref. FR So.'s F4254, F4257, and F4258) . 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 oscilloscope. Errors of the size involved
frl/22 of full scale, max.) are not visible on
oscilloscopes. - . - ..... - •

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

In the course of hybrid repair, we will make sta'tic measurements to sea whether
these hybrids are abnormal in any detectable way.

L
Richard C. Julian
REA, Multiplexer
Theasatic Mapper Program

RCJ:jc
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Minor Performance Discrepancies, S/N 003 Multiplexer
SB'UCI CO. t k«<4 -"tt»

MAS 5-24200 L.I. 32

Multiplexer
TtTCS «a>. 'I o 14. Kficr

Mulciplexor
17. LOT K>. 18. BTY

tO* tr 'K" GO

Nona
li. CP*ICT 03*
L8 months schadule slip is disapproved

TTtnfACX. CTC.

IJT oucxfTioa or Kvi«no<v<iAiir(n •

The S/N 003 Multiplexer (P/N 35330Q3'-100) exhibits minor perfornance discrapancias
in its processing of SODS of its 100 signal channels. Tnesa discrepancies result
from random wire dressing and other phenomena wiiicn ara noe correctable, and taay
do not hava any iapact upon Thematic Mapper performance. These, discrepancies
.include:

o Sixteen channala exhibit levels of crosstalk to other channels slightly
exceeding specification. They are listed in Tafala 1.

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

(Continued)
14. K3C9 /da'ii*l*THSS*/«*lvSB •»•«>— ™—»^»»«H«m«M

Repair of the Multiplexer to correct theie discrepancies is not practical within a
reasonable time for several reasons. The crosstalk 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 Restore droop rate discrepancies sight be correctable
by replacing hybrid microcircuits, but the replacement parts are not available, and
the discrepancies ara so minor that they might not be corrected in any cases. None
of the performance discrepancies present will have a detectable effect upon
Thematic Mapper instrument performance.
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Thematic Mapper Request for Deviation/Vaiver V124 ^Continued)

Icem 23 - Description of Deviation/Waiver (.Continued)

Six channels exhibit one A/D conversion step which exceeds the specified
mart mum of 31.2 millivolts and/or is Less than the specified minimum of
zero millivolts in size. Mo sensor exhibits aore than one step which is
too large and one which is coo small, the sensors and corresponding
Failure Reports are listed la Table 3. In all cases the discrepant '
conversion step does not cause the RMS noise of the sensor channel to
exceed specified values, and therefore the discrepancies will not
appreciably affect Instrument performance. The minimum and maximum step
sizes are a self-imposed Multiplexer requirement, rather than a system
level requirement.

i-grOK
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FROM

3AND

1 ' .

1
T

1

2
•>

3

3

4 .

4

6

6 '

6

6

7

7

SENSOR

10

14

4 .

5

• 1?
14

6

. 10

12

16

1
2

3

4

7

13

TO

3AND

1

1
2

2

2

2

•3

3

4

4

6

6

6

6

7

7

SENSOR

3

12

2

3

11

12

4

6

10

14

. '*•

3

1

2

5

11

TEMPESATUTJE

+50°C

X

X

X

X

X

X

X

X

X

*W°(!

X

X

X

X

X

X .

X

X

AMB

X

X

X -

X

X

X

X

X

X

F. R. SUMBEEUS)

F07296

F07296

F07299, F07295, F07296

F07299

F0729S

F07299, F07296

F4268

F4268

F07296

F4254

F4268, F4254, F4257

F4268, F4254, F4257

F4268, F4254, F4257

F4268, F4254, F4257

F4254

F42S4

1

TASLE 1. S/N 003 CROSSTALK

MOTE: All-channel pairs were out of specification by only one multiplexer

quantization level.
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SAND

i
«i.

5

SENSOR

3

6

TZMpEaATur.:

Aabienc

Affibienc

M7/SEC

4.11

4.90

F. R. NUMBER

F4255

F4255

MOTS: Spec nuudmuia of ±3 av/sec is a salf-imposed
specificaciou. laacruneac error budgacs would
allow rate up Co t 120 av/sec.

TABLE 2. DROOP TEST FAILURES
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m.

m

I:

t

AND

1

7

6

6

6

6

6

,6

6

6

6

6

6

6

SENSOR

1

11

1

1 '

3

4

1

2

3

i

1
2

3

4

TEtf0C

. +15

• . . +15 .

+15

+15

+15

' +15 '

+50

+50

+50

+50

Ambient

Aobieac

Aabienc

Ambient

STEP

193

193

193

193

128

128

123

123

193

193

225

193

• MAX VALUE
(MV)

S 31.2 MV

41.7

37.3

39.1

39.3

39.3

37.0 :

36.8

36.8

39.4

37.5

35.5

39.6

I

STEP 4

32

241

192

192

192

129

• 129

192

160

160

224

232

MIS VALUE
(MV)

£ 0.0 MV

** O '
— u . 0

-0.4

-0.1

-0.4

-0.3

-0.1

-0.1

-0.1

-0.1

-0.5

-0.8

-0.2

F. R. SEM3E3.

F4266

F4266

F4266

F4266

F4266

F4266

F4267

F4267

F4267

F4267

F4265

F4265

F4265

F4265

&••

TABLE 3. A/D CONVEKSIOS FAILTOES

' S&i •'fc»<- --1
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ASSY/FAQ ERROR
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SPACE AND COMMUNICATIONS GROUP
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12/3/81

Hughaa Aircraft Co. SCC, El Segundo, California

Minor Parforaanca Discrapanciaa, S/N 003 NAS 5-24200 L.I. 32

Multiplexor

IS osaeha schedule slip is disapproved

The S/H 003 2£ulcipl@xe? (P/K 3333CQ3i-iCO) asftfhita oinor parfonasaca discrapancias
in its procasaing of soma of ica 100 sigosl 'coaosssla. TSiGSa discrapsacies rastslc
fro^ randos wire dressing aad oeiiar phemoeaaa HfiicA are aot corrsctable , and Chey
do ooc hava any impact upon Theoacic Mapper porfo'rasanca. Thes®-. diserapenciea

Sistc«a channels asfaibie levsls of csooiitalk Co oefcar channola slightly
esceediag specification. Thay ara listed in Tabla 1.

Too channals asfaibic Isvals of DC Raseors droop slighcly higher than
specified ac rooa easparaturQ. T&ey aro listed in TaBle 2.

• __________________ ^J- . (Continued)

Sapoir of tho Muleiploxar to correct these discropaQcioa is noe practical withia a
reasonable cica for several reasons. 'Hie croseealfc failures ara random and repair
would be as likely to create new crosstalk as to corrace that already peasant.
Ths A/D conversion aad DC Restore droop rate discrepancies sight be correctable
by replacing hybrid microcircuits , but the replacement parts ars not available , and
tha discrepancies are so miaor that thay aight not bo corrected in any case. None
of tha performance discrepancies present will hsvo a detectable effect upon
Thatuitic Me:p?ar inatrumant parforsancQ.

BEA fc- L^S^ ŜYS.
irrCCfivirv cfv

TO. BjSafi

jr

f\f\ esa «|SQxlyy i taa a i®®£§
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Thematic Mapper Raquoat for Deviation/Waiver W124 (Continued)

Itea 23 - Description of Deviatlon/Walvar (Continued)

Six channels exhibit one A/D conversion step which excesde the specified
•M̂ rtnnm of 31.2 millivolts and/or is lesa than the specified "In"*™"? o£
xaro aillivolts in siia. No sonsor exhibits more than oaa seep vhlch is
coo largo and one which la too small. Tha sensors end corraspoadlng
Failure Raports nra listed in Table 3. In all caaefl tha discrepant
conversion stop does not causa che RKS noisa of tha sanaor channel to
axcaed specified valuas, and therafore tha discrepancies will not
appreciably.affact instruasnc porforaance. the minirmTm and mastsua 3tap
•Izsfi are a self-imposed Multiplexer raqulratcenc, rathor than a system
leval requlresaat.
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FROM

BAND

1

1

2
t

Z

2

3

3
4

4

6

. 6

6

6

7

7

SENSOR

10

14

4

5
13

14

6

10

12

16 .

1

2

3
4

7

13

TO

BAND

1

1

2

2

2

2

3

3
4

4

6

6

6

6

7

7

SENSOR

a
12

2

3

11

12

4

6

10
14

4

3

1

2

5

11

TEKPEEAIUBZ

+50°C

X

X

X

X

Z

Z
X

X

X

+15°C

X

X

X

X

X
X- •

X

X

AMB

X

X

X

X

X

• x
X

X

X

F. R. HCMBEB(S)

F07296

F07296

F07299, F0729S, F07296

F07299

F07295

F07299, F07296

F4268

F4268

F07296
F42S4

F4268, F4234, F4237

P4268, F4254, F4237

F4268, F4-J4, F4257

F4268, F42S4, F42S7

F42S4

F4234

TABLE 1. KOLTIPLZSEa S/N 003 CROSSTALK

SOTE: All-diannal pairs were out of specification by only one nultiplaxar

quantization lavsl.

d. .......
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I

BiWTO

1

3

SESSOB

3

6

TEJlPESAXUr.2

Aabienc

Affibienc

M7/SEC

4.11

4.90

F. a. NPKBgg

F42J5

F4253

a

I

Spec asxiasum of ± 3 mv/asc is a solf-tnposed
sv<2ci£icacioti. InacrtEsaut error budgets wauld
allow rato up co i 120 atv/aec.

TABLE 2. DROOP TEST FAILURES
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lAtf

1

7

6

6

6

6

6

6

6

6

6

6

6

6

D SENSOR

1

13

: • i
2

3

V

1

2

3

4

1

2

3
4

TOP°C

+15

+15

+15

+15

+15

. +15

+50

+50

+30

+30

Aobisne

Ambient

Ambient

Atsbient

STEP 4

193

193

193

193

123

128

128

123

193

193

225

193

, MAX VALUE
(MV)

S 31.2 HV

41.7

37.3

39.1

39.3

39.3

37.0

33.3

36.3

39.4

37.5

33.5

39.6

STEP

32

241

192

192

192

129

' 129

192

160

160

224

232

MIN VALUE
1 (HV)

* i 0.0 MV

-0.8

-0.4

-0.1

-0.4

-0.3

-0.1

-0.1

-o.i •

-0.1

-0.5

-0.8

-0.2

F. R. NTOfflES

F4266

F4266

F4266

F4266

F4266

F4266

F4267

F4267 :

F4267

F4267

F4265

F4265

F4265

F4263

TABLE 3. A/D CONVESSIOH FAILOSES



c

ORIGINAL PAGE IS
OF POOR QUAUTY

SPACI AW9 COMMUNICATIONS
VACS AND COMMUNICATIONS OHOUP

Ik OECuneo. CALIFORNIA
4267

6- OAIS! Q035RVOO

MO d

V«A8 003SKVJD 1 Q S* STEM
Q SuaSVSTfM G 4SSGM81T

G SU9AM«M9iY
liOOUU G CARD

Q PAIIT

PART NUMSB) UAKUMCTURSI

* G ASUUSIT G JU8ASMM91T

'* Q uooua G MCAM G CAOO

•AnuM WAJ 1C

"*Q
WAsbsSeBVlb i G IMC'dfl

.̂auAuncAnoJ«
^ACCBTAWCi

G wnoRATioN
G 1T8T1M

G VISOATIOO "3 POD OTwea
'4 BaSCBI*T10N

OP 5 J3ltf <* y^j5 y« «7 A 3yA V J AJ

11. AuTKQilULATtOi* it
Q

CdMIlKUATtOB

ACTION TA»!«

/• ,

» USlTAcu AA«T5 «(!HAC«DT
»A«T NUMMB »&AT LOT >ftjMC3n OAfC COOS UAKUPACTVftffi* ABAlTSifl NUM8SR

:;oao ! OATH
SH^TUSEO

CAOS8ANO .
con(iecnv« ACTION î 1/1//3.UL,
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SPACE AND COMMUNICATIONS GROUP

FAILURE REPORT

m MRlAt. MO.
^^7

•UV8EL FIRST CONTINUATION SHEET USED 'A'. SBCOWO -Q*. ANO SO ON

IOENTIFV ENTRIES QY HEF5RF.HCINO PR OLCCK NUMBER IN COLUMN. OATS BACH EN1HY.
COWTIRJUATION (""]
SHSST(S) US8D

C
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"OF FOOR~QUAnrr

12/3/81

Hughes Aircraft Co, SCG, El Sagundo, California
t. omcaaTiaa roa

•30U/T19C

Flight 82577
•. era. rasis.

TM

». I TO

etai tm./eac. £31

IGOVIMIC

i. eaxs Lua

Qu
ic

8. BCustIC33

Minor Performance Discrapancias, S/N 003 Multiplexer

Multiplexor
it- oeaa & »«•• ca vciat

Multiplexer

None

Q
raa. ej.

id}. wC3TBfi£) t3>. * LIU& i lt»

NAS 5-24200 L.I. 32

D=

18 months schedule slip is disapproved

The S/N 003 Mtiltiplaxsr (P/S 35330Q3'-100) exhibits minor perfiorasnca discrepancies
in ics processing of sons of its 100 signal channels, TBasc discrepancies result
froa randos ulra dressing and other phsnonrana which are not correctable, and they
do not hava any iapacc upoa TBoscatic Mapper perforsanca. Theses, discrepancies
includo:

o Sixteen channels exhibit levels of crosstalk to ochor channels slightly
exceeding specification. They are listed in Table 1.

o Two channels exhibit levels of DC Restore droop slightly higher than
specified at room temperature. T&ey are listed in Tools 2.

(Continued)
la. cats ivs sitioncs^eaivsa ——•
Repair of the Multiplexer to correct these discrepancies is nrot practical within a
reasonable tioss for several reasons. The crosstalk failures are random and repair
would be as likely to create new crosstalk as to correct chat already present.
The A/0 conversion and DC Restore droop rate discrepancies sight be correctable
by replacing hybrid aicrocircuits, but the replacement parts are not available, and
the discrepancies are so minor that they might not be corrected in any case. None
of the performance discrepancies present will have a detectablts effect upon
Thematic Mapper instrument performance.

R£A S7S. EN
II. Kssucrieo t»«tCTi»irv BT UUm.

D eteaesmvt
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Thaoacic Mappor Raquaac for Dev-iiition/Waivar W124 CCoacinuad)

Item 23 - Description of Doviacioa/Walvor CConcinuod)

Six chemxala exhibit ono A/D coovarsioo step which exceada tha spocifiad
M'irimna of 31.2 taiilivolts and/or is lasa than tho specified mlaiuua of
zaro aillivolcs in size. Mo sensor exhibits more than ono stop which is
coo large and one which is too small. The sonsors and corresponding
Failure Reports ara listed in Table 3. In all casae tha discrepant
conversion step doss not cause the SMS noise of the sensor chaaaal to
exceed spacifiad values, and therefore the discrepancieŝ  will not
appreciably affect Instruoant perfotuanco. tha oinisus and niaatom seep
sizes are & sslf-iaposad Multiplexar requireazant, rather than a system
level requirosant.
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FROM

BAND

1

1

2
2

2

2

3

3

4

4

6

. 6

6

6

7

7
L

SEISOR

10

14

4

5.
13

14

6

10

12

16

1

2

3

4

7

13

TO

3AOT

1

1

2

2

2

2

3

3

4

4

6

6

6

6

7

7

SENSOR

8

12

2

3

11

12

4

6

10

14

4

3

1

2

5

11

TEMPERATURE

+50°C

X

X

x
X

X

X

X

X

X

+15° S

X

X

X

X

X

x • •
X

X

AJCJ

X

X

X

X

X

X

X

X

X

F. R. NBMBER(S)

F07296

P07296

F07299, F07295, F07296

F07299

F07295

F07299, F07296

F4263

F4268

F07296

F4254

F4268, F4254, F4257

F4268, F4254, F4257

F4268, F4ZS4, F42S7

F4268, F42S4, F42S7

F42S4

F4254

TABLE 1. MULTUL23SR S/S 003 CSOSSTALS

NOTE: All-channel pairs were out of specification by only one multiplexor

quantization level.
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O

BAND

1

S

SSISOR

3

6

TEffEBAIUT-i

Ambient

Ambient

M7/SEC

4.11

4.90

?. R. MUHBE&

F42S5

F4255

MOTE: Spec maximun of ± '3 taw/sac is a salf-inposad
specificaeion. Inatrumant nrror budgots
allow rafta up co ± 120 asv/s«.c.

TABLE 2. DSOOP TEST FAH.DRES
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SENSOR TEMP°0 STEP

MAX VALUE
(MV)

£ 31.2 MV STE?

Jffil VALUE
' (MV)

S 0.0 M7 F. R. NTJMBES

1
7

6

6

6

6

6

6
6

6

6

6

6

6

1

13
i
*f

2

3
4

i
2

3
4

i
2

3

4

. +L5

+15

+15

+15

+15

+15

+50

+50

+50

+50

Ambient

Ambient .

A&bienc

Ambient

153

193

193

193

US

123

128

128

193

193

225

193

41.7

37.3

39.1

33.3

39.8

37.0

36,3

36.3

39.4

37.5

35.5

39.6

32

241

192

192

192

129

• 129

192

160

160
224

232

-0.3

-0.4

-0.1

-0.4

-0.3

-0.1
-0.1

-0.1

-0.1

-0.5

-0.8

-0.2

F4266

F4266

F4266

F4266

F4266

F4266

F4267

F4267

F'»2S7

F4267

. F4265

F4265

F4265

F4265

TABLE w. A/D COIT7ESSIOS FAILITRES
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C2S9SST

12/3/81

Hughes Mrcrift Co, SCG, El Segundo, California eaasa

a. eiai&BaTica rga 8I»iaTica/oaigca

Flight 82577
«. 6«. CSC16.

TH

ta?sia

icfltieaa cgftCTta-rtsT egg
a. O33 c>te./ass. ca. GW. ess. «aj.

6. its*

Mlaor Parfonaance Diacropancloa, SAT 003 HAS 5-24200 L.I. 32

If. C3 Da. '» C3. tO. £>£5SCT CL^ îl

*•• cxaa o »eaf ea ̂ cafit AOOSDA* at\

Multiplexer

Koas 18 Eonths schedule slip is disapproved

«*• esaesi'Ticj cf esvi

The S/N 003 Huleiploss? (P/N 3533003̂ 100) oshibits minor pafSormsnca discrspaaciea
in ies processing of sotaa of its 100 signal cftnapola. T&ess discrrpsacies result
from random wira dressing and oehar pfuasomsna wMea aro aoe corraecablc, asd Chay
do oat have any iarpacc upon Taeaacic Mapper performance. Thosev. dlserepaacies
include:

b Sisreen channola exhibit levels of crosstalk to other cnamrals slightly
exceeding specification. Bisy ara listed in Table 1.

o Two chaaas.la exhibit levels of DC Restore droop olightly higher than
specif iad at rooa tatnperatura . T&ay ara listed in TaBla 2.

• ' . (Coneinuod)

Rapair of the Multiplsser to correct thsse discrepancies is oot practical within a
reasonable tima for sevaral. raaaons. Tho eroaatalb fallursa sra r&ndoa and repair
would ba ao likely to create naw crosstalk as to corrace that already present.
The A/D conversion and DC Restore droop rats discrepancies might bQ corractabla
by replacing hybrid microcircuits , but the replacement parts are not available, and
tha discropancioa are so minor that they oight not b« correctad in any casa. Nona
of tha performance discrepancies present will hsvo a detectable effect upon
thematic Mapper instrumsnc performance.

REA &L~5̂ SYS.

JT .

n1 _ \
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Thaaacic Mapper Saquaat for Daviation/Waivar \fl2+ (Continuad)

Itam 23 - Description of Daviation/Waiver (Continuad)

Six channels exhibit ana A/D conversion *tap which ozceads tha specified
mayimtim at 31.2 aillivolts end/or is laaa than tha specifiod ainimum of
sero aiillivolts in sisa. No eenaor osMbito aora than one scop uhich is
too largo and one which ia too sr&all. Tha sensoro and corresponding
Failure Reports ara listed ia Table 3. la all casas tha discrapoat
convorsion step doas not cauaa ths RMS noiaa of tha aoa&or channel to
«xceed-specified valuoo, oad therafora the diacrapaocieo will not
appreciably effect Inctna&ant pcrforsaacQ. The oinisxsa and aaxioum stop
sisoa ara a aolf-imposed Multiplex®? requiroroant, rather than a ayatom
level requirement.
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FROM

BAND

1

.1

2

2

2

2

3

3
4

4

6
6

6

6
7

7

SENSOR

10

14

4

5
13

14

6

10

12

16

1

2

3
4

7

13

TO

BAND

1

i

2

2

2

2

3

3
4

4

6
6

6

6

7

7

SENSOR

8

12

2

3
11

12

4

6

10

14

4

3

1
2

3

11

TEJffEBATTJRE

+50°C

X

x

X

X

x-
X

X

s
X

±15fC-

X

X

X

X

X

X •

X

X

AHB

X

X

X

X

X

X

X.

X

X

F. R. miMBEH(S)

F07296

F07296

F07299, F0729S, F07296

F07299

F0729S

F07299, F07296

F4268

F4268

F07296

F4234

F42S8, F4254, F42S7

Y4268, F4254, F4257

F42S8, F4234, F42S7

F42S8, F4254, F42S7

F42S4

F4254

TABLE 1. MOLTEPU2E& S/N 003 C30SSTALK

NOTE: All̂ channal pairs ware out ol specification by only ona multiplesar

quanclzacion level.
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BAKU

I

5

SENSOR

3

6

TEMPEBAXUT.2

Aafaient

Aabicac

M7/SEC

4.11

4.90

F. R. NQMBEK

F42S3

F4235

MOTS: Spsc msx±muE» of t 3 nv/s&c is a self-imposed
spacificaeion. Inserusant error budg«cs would
allow rata up Co ± 120 tsv/acc.

TABLE 2. DROOP TEST FAXLCBES



g--y-̂ar'j-5;-Br;'?ni ĝ"'̂ n';7"u'' V-T111^

ORIGINAL PAGE IS
OF POOR QUALITY

EAJJD

I

7

6

6

6

6

6

6

6

6

6

6

6

6

SENSOR

I

13
1

2

3
i*

1

2

3
4

1

2

3

4

TEMP°C

+15

+15

+15
+15

+15

+15

+50

+50

+50

+20

Aobisat

Asafaicat

AffibiQQt

Aabiene

STEP t

193

193

193

193

128

128

128

128

193

193

223

193

,MAX VALUE
(HV)

< $ 31.2 HV

41.7

37.3

39.1

39.3

39.8

37.0 '

36.8

36.3

39.4

37.5
35.5
39.6

1
STE? 4

32

241

192

192

192

129

129

192

160

160

224

232

XXN VALUE
(MV)

1 0.0 MV

-0.8

-0.4

-0.1

-0.4

-0.3

-0.1

-0.1

-0.1

-0.1

-0.5

-0.3

-0.2

F. R. NUMBER

F4266

F4266

F4266

F4266

F4266

F4266

F4267

F4267

F4267

F4267

T4265

F4265

F4265

F4263

TABLE 3. A/D CONVERSION FAILURES
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SANTA BARBARA RESEARCH CENTER
A Svt>l*a*rv ot Muffin A,rcntt Conotnr

• . • • l . N T E R S AL M E M O R A N D L - M •

. Critc CC.-L. O'Connoll OATBi 22 December 1981

REF: HS 236-2260
. PE 225:81

SUBJECT: 3905973 Hybrid Crosstalk Testing FROMi R« fullan

. " ' *iî ** A

BLOC. B-ll MA1LSTA.39
' EXT. 6293

.- - — - -- - : ———•—•-•••••an. • . . ;

Two 3905973 hybrids were removed in an attempt to fix ch« crosstalk in Bands 2
and 7 of tha S/N 3 Multiplexer. (Ref. FR So.'s Fi254, F4257, and F̂ .58). Th«se
hybrids arc not being formally failure analyzed because:

. ' ' •

1. Crosstalk is caused by a combination of tha hybrids
and tha unit wiring, and is not.observs.ble at the
hybrid level.

2. Tha hybrids ara tasted by observing output levels
with an oscilloscope. Errors of tha sizs involved
(fel/2% of full scale, mas.) are not viaiblo on

. - oscilloscopes. -• - ....

3. Tha hybrids would pass all their tosts and ara fully
functional.

In tha course of hybrid repair, we will maka static measurements to saa whether
Chesa hybrids aro abnormal in any datactabla way.

Richard C. Julian
REA, Multiples@r
fheaatic Mapper Program

RCJ:Jc

OF pOOR QUALITY
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SPACi AND COfelMUWICATIOWS GROUP " _ '

FAILURE REPORT N2 F 0729.5'
SEE F5IVERSE SIOI OF HARD COPY FOR INSTRUCTIONS v

i

«OV» UNOEA TEST I
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WAS oasgjivra , u S
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STEM Q ASSEMBLY
Q SUBASMMSIY
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1
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.
"l>* AMO -
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83" OATA

^^
19. TEST tsoctcuBS .

! //-...
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3 SHSETUSSff

. veRIPtCATION AftO
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37. 'AHUM 'O PRIMARY C UNKNOWN
D NO HILUBt

33. FAILURE C CRITICAL
C MAJ05<<7
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C SAFJTf
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(£33
rea eats «ep«asa

a> *et fa uass
12/3/81

I. s*isio*ioa oaa aco

Hughes Aircraft Co, SCG, El Segundo, California
ca^cartei . fiC I CM via

ECCll/TSJg

Flight

rca
e. SOT. KS

82577

(. EVS. BUIO. 10.

TM J W124 r~1e
LJ«

eu«.?aa Ivft

». ITO

Minor Performance Discrepancies, S/N 003 HAS S-24200 L.I. 32
II.GgBVI ££•*&'I

Kultiplsxar
iXmifX!i£r.&. a"!JaT

Q
>« «sa » Mat o wou* oaiasx' oirscvse

Multiplexer
if. LOT <EJ. to. err

Mono 18 Tenths sciiedtile slip is
JZ. Cif'iCT cu lafiaeCTCo

i:

The S/N 003 Multiplexor (P/N 3533003̂ 100) exhibits ainor parforaaaice discrepancies
in its processing of soma of its 100 signal cttanssls. taesa diacrspsacioa result
fros random wire dressing and othar phenomsna wfticii are not correct able, and choy
do noc have any ispacc upon Tneoatic Mapper parfoeswinea. This a-, discrepancies
include:.

o Sixteen chamois exhibit levels of crosstalk to other channels slightly
exceeding specification. They ars listed in Table 1.

o Tvo channels exhibit levels of DC Restore droop slightly higher than
specified at rooa temperature. Tney ars listed in Table 2.

(Continuad)
. *S&%& ^G^ dSVlATIOa/CaitfiB^^^^^^^^^^^^^^^^^^^ tt̂ ^^*^^***~ l̂̂ ~^a**~~—m aWHMKaBBKMHMKK

Repair of tha Multiplexer to correct these discrepancies is not practical within a
reasonable tins for several reasons. The croeatalk- failures ara random and repair
would be as likaly to create asv crosstalk as to correct that already present.
The A/D conversion and DC Restore droop rate discrepancies might ba correctable
by replacing hybrid microcircuits, but the replacement parts are not available, and
the discrepancies are so minor chat they might not ba corrected in any case. Mono
of the performance discrepancies present will have a detectable effect upon
Thematic Mapper instrument performance.

REA_ff S7S.
frrcctiviTT er

D D
v. /r
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Thaaacic Mapper Request for Daviation/Waivar «124 CContinue-i)

Item 23 - Description of Deviation/Waiver (.Continued)

Six channels exhibit ona A/D conversion seap which exceeds tba specified
ra/i-sinnnn of 31.2 millivolts and/or is loss than cho specified minimal of
zaeo aillivolts la aizs. No sensor exhibits more thaa one stap which is
too largo and ono vhich is too snail, the sensors and corresponding
Failurs Reports are llstod in Tabla 3. In all cesas ths discrepant
conversion stop doas not cause tha KHS noisa of th« sonanr channel to
exceed spficified values, and tharafora the discropaaciaa will noc
appreciably affect Instrument performance. The ainianca and maxioua step
sizes ara a self-imposed Multiplexor requiremaat, rather than a system
lavel requirement.



ORIGINAL PAGE fS
OF POOR QUALITY

FROM

BAND

1

1
i

i±

2

^- 6

3

3

4

4

6

6

6

6

7

7

SENSOR

10

14

'4

5 ...

13
14

6

10

12

16

1

2

3
4

7

13

TO

BAND

1

1

2

2

I

Z

3

3
. 4

4

6
6

6

6

7

7

SENSOR

8

12

2

3

11

12

4

6

10

14

4

3

1

2

5

11

TEMPERATURE

+50°C

X

X

5

X

X

X

X

X

X

HS°C

X

X

X

X

X

X •

X

X

AM3

X

X

X

X

X

X

X

X

X

F. R. NTMBER(S)

F07296

F07296

F07299, F07295, F07296

F07299

F07295

F07299, F07296

F4268

F4263

F07296

F42S4

F4268, F4254, F4257

F4268, F4254, F4257

F4268, F4254, F4257

F4268, F42S4, F4257

F4254

F4254

-i r
TABLE 1. MDLTIPL2SSR S/N 003 CROSSTALS

NOTE: All-channel pairs were out of specification by only one multiplexer

quantisation level.
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3AND

1

5

SENSOR

3

6

TEMPESA1UT2

Ambient

Ambient

M7/SEC

4.11

4.90

F. R. MESSa

F4255

F4255

NOTE: 3pac maximum of t 3 tw/ŝ c is a
specificacloa. Instrtrmaac error budgaes
allow rata up co ± 120 tav/soc.

TABL2 2. DROO? TSST FAILURES
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I AND

1

7

6

6

6

6

6

6

6

6

6

6

6

6

SENSOR

I

13

J.

2 '

t

4

I

2

3
4

1
? -

3
4

TSMP°C

+15

+15

+15

+15

+15

+15

+50

+50

+50

+50

Attbionc

Ambient

Ambient

Asabieat

STEP

193

193

193

193

128

128

123

128

193

193

225

193

, MAX VALUE
(MV)

S 31.2 MV

41.7

37.3

39.1

39.3

39.3

37.0

36.8

36.3

39.4

37.5

35.5

39.6

i

STEP *

32

241

192

192

192

129

. 129

192

160

160

224

232

3d VALUE
(MV)

S 0.0 MV

-0.8

-0.4

-0.1

-0.4

-0.3

-0.1

-0.1

-0.1

-0.1

-0.5

-0.8

-0.2

F. R. NUMBER

F4266

F4266

F*266

F4266

F4266

F4266

F4257

F4267

F4267

F4267

F4265

F4265

F4265

F4265

TABLE 3. A/D CONVERSION rAILCRES
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MOUIST F3B

12/3/81
I. e*ilia*TOa *ac too eeasnt

Hughes Aircraft Co, SCO, El Segundo, California
«. ot si Gear tea fea

Flight
A.

82577 TM W124
$ PIC i» I«.AT I

«. mt

E?tC./6II. C3.

t. e*£i tics

?iB vsr?

*. GTtSS 8v57QJVQS»ie*"
covioa tress OJCBCTJO

Minor Performance Discrepancies, S/N 003 Multiplexer
. CCB&f iQUB

Multiplexer

lisa «i5ga>

Multiplexer
. i" let ea ca»'/<ti>ci
None

HAS 5-24200 L.I. 32

Qo»«3« QSJUJSS Qeauita

18 months schedule slip is disapproved

m

1

.;

^

<i

|

The S/N 003 Multiplexer (P/N .?533003̂ 100) exhibits minor performance discrepancies
in its processing of soma of its 100 signal .channels. Thesa discrepancies result
from random wire dressing and other phenomena which are not correctable, and they
do not have any impact upon Thematic Mapper performance. These, discrepancies
include:

o Sixteen channels exhibit levels of crosstalk to other channels slightly
exceeding specification. They are listed in Table 1.

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

(Continued)

R&pair of the Multiplexor to correct these discrepancies is not practical within a
reasonable time for several reasons. The crosstalk 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 Restore droop rate discrepancies might be correctable
by replacing hybrid microcircults, but the replacement parts are not av&ilable, and
the discrepancies are 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 performance.

REA £^rfe SYS. EN

TlflS If Pit Ct 1*1 ft (JV f /̂~~

17

[~J *0*eav* Ggca*SKS*o [j
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Thamacic Mapper Request for Daviacion/Vaiver W124 (Continued)

Item 23 - Description of Daviation/WAivar (Continued)

Six channals exhibit one A/D conversion stop which eacoads tha apocifiad
ma^lBnm of 31.2 millivolts and/or ia loas than tha spscifiud taioiaua of
zero millivolts in sise. No seaaor exhibits tsora thca ona atap which ia
too larfja and one which is too ssall. The soneors and corrasponding
Failure Reports are listed in Table 3. In all casas ths discrapenc
convaraion atap doa* not causa the RMS noieo of the ssasor channel to
esesed specified valuoa, end tharefora tha diacropancieu will not
appreciably afface InseruEant porfoncsnea. Tha tainimua and sjsxiErua step
slsea are a self-imposed Multiplexer raquireeant, rathar than a syotam
l>vel roquiremanc.
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FROM

BAND

1

1
V

i

2

2

3

3

4

4

6

6

6

6

7

7

SENSOR

10

14

4

5

13

14

6

10

12

16

1

2

3

4

/̂

13

TO

BAND

1

1

2

2

2

• 2

3

3

4

4

6

6

6

6

7

7

SENSOR

a
12

2

3

11

12

4

6

10

14

4

3

1

2

5

11

TEMPERATURE

+30°C

X

X

X

X
X

X

X

X

X

±î £.

X

X

X

X

X

X

X

X

AMB

X

X

X

X

X

X

X

X

X

F. R. ̂BES(S)

F07296

F07296

F07299. F07295, F07296

F07299

F07295

F07299. F07296

F4263

F4268

F07296

F4234

F4268, F4234, F4257

F4268, F&25&. F4237

F4268, F4254, F42S7

F4268, F4234, F4257

F42S4

F4254

TABLE 1, MULTIPLEXER S/N 003 CROSSTALK

NOTE: Ail-channal pairs wsro out of spacificacion by only cm a aultiplexar

qoancizaclon
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BAND

1

5

SENSOR

..,•3

6

TJEMPERAIUTZ

Ambient

Ambient

iW/SEC

4.11

4.90

F. R. KUKBE&

F4235

F4255

o

fj

NOTE: Spec w^Ttiim"n of 4 3 tav/aec ifl a aalf-ioposad
specificaeion. Inscnmane error budgets would
allow raea up to ± 120 tev/soc.

TABLE 2. DBOO? TEST FAILURES
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0

I AND

1

7

6

6

6

6

6

6

6

6

6

6

6

6

SENSOR

I

: 13
1

2

3

4

1

2

3

4

1

2

3

4

TEMP°C

+15

+15

+15

+15

+15

+15

+50

+50

+50

+50

Ambient

Ambient

Aobieae

Ambient

. STEP 9

193

193

193

193

128

128

128

128 m

193

193

223

193

iMAX VALUE
<MV>

$ 31.2 MV

41.7

37.3

39.1

39.3

39.8

37.0

36.8

36.8

39.4

37.5

33.3

39.6

STEP «

32

241

192

192

192

129

129

192

160

160

224

232

MXN VALUE
1 (MV)

i & 0.0 MV

-0.8

-0.4

-0.1

-0.4

-0.3

-0.1

-0.1

-0.1

-0.1

=0.3

-0.8

-0.2

F. R. NUMBER

F4266

F4266

F4266

F4266

F4266

F4266

F4267

F4267

F4267

F4267

F4265

F4265

P4265

F426S

TABLE 3. A/D CONVERSION FAILURES
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i. e».oi«>i*» o«a csa «ca«a»

Hughes Aircraft Co, SCO, El Scgundo, California
e&ttte

wsao Q»«t«ea.

5.
rca BtviATica/paivsa

82577

svs. oasis.

TM

a«<s»«

W124

SQ5IGS ITCE3

» S'SCi* i AUfCCY&O'TgST PLftM 0. Mfd«rf(s9
e./coe. sa. H70.

6. imt

t. T«»?

Minor Performance Diacrapancias, S/N 003 Mulciplaxar HAS 5-24200 L.I. 32

Multiplexer
• 8. C9 CS>. >• cfi»K» S3 Id, &39&C? Ck6&dlvtCATI

Mulciplaxar

Nona 18 i&onchs schedule slip id disapproved

T.

f:

f.

Tha S/N 003 Multiplexer (P/N 3S33003i-100) exhibits minor performanco discrapanciso
in its processing of sooa of its 100 signal .channels. Thesa discrapencies raoult
from randoia wiro dressing and other phanooona which are not correctable, and Chay
do not hava any impact upon Themat.lc Mapper performance). These, discrepancies
include:

o Sixteen channels exhibit levels of crosstalk to other channels slightly
exceading specification. They are listed in Table 1.

o Two channels exhibit lavaIs of DC Rasters droop slightly higher than
specified at room temperature. They are listed in Tabla 2.

(Continued)
. (QKi) fGfl^03»i6ftC3Sr(S6*VS3 . " ̂ ^^^^^^^^^

Repair of the Multiplexer to correct these discrepancies is not practical within a
reasonable time for several reasons. Tha crosstalk- 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 Restore droop rate discrepancies might be correctable
by replacing hybrid microcircuits, but the replacement parts are not available, and
the discrepancies are 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 instrumant performance.

*• I/
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Thematic Mapper Request for Deviation/Waiver W124 (Continued)

Item 23 - Description of Deviation/Waiver (Continued)

Six channels exhibit one A/D conversion seep which exceeds the specified
maximum of 31.2 millivolts and/or is less than the specified minimum of
zero aillivolts in size. No sensor exhibits more than one step which is
too large and one which is too small. Tha sensors and corresponding
Failure Reports are listed in Table 3. In all casea the discrepant
conversion step doaa not causa the RMS noise of the sensor channel Co
exceed specified values, and therefore tha discrepancies will not
appreciably affect Inatrusane performance. The reinicum and oaxiEisa step
sizes are a self-imposed Multiplexer requirement, rsthar Chan a aystea
laval requirement.
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FROM

BAND

1

1

2

2

2

2

3

3

4

4

6

6

6

6

7

7

SENSOR

10

14

4

5
13

14

6

10

12

16

1

2

3

4

7

13

TO

BAND

1

1

2

2

2

2

3

3

4

4

6

6

6

6

7

7

SENSOR

8

12

2

3

11

12

4

6

10

14

4

3

1

2

5

11

TEMPEPATURE

+50°C

X

X

X

x
X

X

X

X

X

n$°c

X

X

X

X

X

X

X

X

AMB

X

X

X

X

X

X

X

X

X

F. R. SUMBER(S)

F07296

F07296

F07299, F07295, F07296

F07299

F07295

F07299, F07296

F4268

F4268

F07296

F4254

F4268, F42S4, F42S7

F4268, F4254, F42S7

F4268, F4254, F4257

F4268. F42S4, F4257

F4254

F4254

TABLE 1. MULTIPLEXES S/N 003 CROSSTALK

NOTE: All-channel pairs vera out of specificacion by only one multiplexer

quantization level.
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BAND

1

5

SENSOR

3

6

TEMPERATOT2

Ambient

Ambient

MV/SEC

4.11

4.90

F. R. NUMBER

F425S

F4255

•n

NOTE: Spec o&ximua of ± 3 tsWsec is a aalf-iispossd
specification. InstrxHssnc error budgseo would
allow raea up Co i 120 aw/ssc.

TABLE 2. DROOP TEST FAILURES
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<1

, MAX VALUE M1N VALUE
(MV) ' (MV)

S 31.2 MV STEP !/ £ 0.0 MV F". R. NUMBER

1
' f 7

6

' 6
6

::r- 6

• .
6

- r 6

6

6

:'ft
6

6

•

1

13

1

2

3

4

1

2

3

4

1

2

3

4

+15

+15

+15

+15

+15

+15

+50

+50

+50

+50

Ambient

Ambient

Ambient

Ambient

193

193

193

193

128

128

128

128

193

193

225

193

TABLE 3.

41.7

37.3

39.1

39.3

39.8

37.0

36.8

36.8

39.4

37.5

35.5

39.6

32

241

192

192

192

129

. 129

192

160

160

224

232

-0.8

-0.4

-0.1

-0.4

-0.3

-0.1

-0.1

-0.1

-0.1

-0.5

-0.8

-0.2

F4266

F4266

F4266

F4266

F4266

F4266

F4267

F4267

P4267

F4267

F4265

F4265

F4265

F4265

A/D CONVERSION FAILURES
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OF POOR QUALITY

Section 2.2.1

Scan Mirror Assembly

• • Performance Data

Tha acceptance performance (teat) data for the Scan Mirror

Aaoembly la contained, in Appendix B (Vol. IV, part S).
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Accaptanca Data
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Configuration Liata
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V22/81 P/N 3533007-100

THEMATIC MAPPER

PACE 1 OF 14

'SCAM M I R R O R ASSEMBLY S E R I A L NO. 004

AS DESIGNED

DOCUMENT NO.

3533002-100

P

TS 32015-001*

0

^
3 sits 7 <*

•
i .'

3568900

1568899-2

3568911
•

$568909

3568970

REV.

D

B

B

C

B

B

A

A

SUPPLEMENTARY
DOCUMENTS .

W020
EO 61*358
EO 13113
EO 61*363
EO 61*371*
EO 61*369

EO 13100
EO 61*391
EO 13111
EO 61*385
EO 61*391*
EO 13112
EO 61*379
EO 13105

EO 70667
EO 70501*
EO 61*30** '
EO 70565
EO 7061»*
EO 70583
EO 61*371

EO 70693

W062
W 0 1* i*
EO 61+392

EO 61*31*1*
EO 70672

EO 6W322
EO 61*330
EO 61*317
EO 61*31'+

AS BUILT

DOCUMENT

3533002-100

•

TS 32015-001*

3568871*

3568900

3568899-2

3568911
*

3568909

3568970

REV.

0

B

B

C

B

B

A

A

SUPPLEMENTARY .
DOCUMENTS

W020
EO 61+358
EO 13113
EO 61+363
EO 61*371*
EO 61*369

EO 13100
EO 61*391
EO 13111
EO 61*385 .
EO 6i*39i*
EO 13112
EO 61*379
EO 13105

EO 70667
EO 70501*
EO 70565
EO 70611*
EO 70583

EO 70693

W062
WOi*1*
EO 61*392

EO 6i»3i»i» .
EO 70672

EO &U322
EO 6U330
EO 61*317
EO 6«*31«*

1



P/N 3533002-100
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PAGE 2 OF 4

THEMATIC MAPPER

'SCAN M I R R O R ASSEMBLY S E R I A L NO. o

AS DESIGNED

OCUMENT NO.

568972

•• .•

568980

•

568995

568980
. ' .. — — A-t jJ-4XAR>/fT7»iJ&̂  /rS» r> Crv

S568995
•" f*&f**tZ(̂ /"hrvfe:. /?6 n&Otb'

REV.

F

•
'

:

0

N/C

0

N/C

SUPPLEMENTARY
DOCUMENTS

W070

0009
0020
0024

EO 70482
EO 70546
EO 70577
EO 70615

0009
0020
0024

EO 70482
EO 70546
EO 70577
EO 70615

AS BUILT

DOCUMENT

3568972

3568980

3568995

3568980

i

3568995

RFV.

E.

C

N/C

•c

N/C

SUPPLEMENTARY
DOCUMENTS

W070
EO 64335
EO 64360-
EO 64352
EO 64329
EO 64323
EO 64318

0009
0020
0024
EO 64350
EO 70677
EO 64341
EO 64302
EO 64339
EO 64328
EO 64356

EO 70482
EO 70546
EO 70615
EO 70577

0009
0020
0024
EO 64350
EO 70677
EO 6434).
EO 64302
EO 64339
cO 6432 S
ITC 54356

EO 70482
EO 70546
EO 70615
EO 70577
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ITE: 4/22/81 E/N 3533002*100

T H E M A T I C

'SCAN M I R R O R A S S E M B L Y S E R I A L NO. 00*»

PACE 3 Of

AS DESIGNED j

r.
DOCUMENT NO.

5568985

f

'

3568997
-

3568985-1

»"' .

C
3>o8997
S*i;vr- «C /&•»*

3568990

i -

3569087

C

3569000

*•
f
3569018

V

/**

A

REV.

E

N/C

E

N/C

D

N/C

D

B

SUPPLEMENTARY
DOCUMENTS

DO 11
D019
D023
EO 61*337
EO 64342

EO 70406
EO 70483

D011
D019
D023
EO 64337
€0 643i»2

EO 70406
EO 70483

D029
D017
EO 64355
EO 70684
EO 64315

EO 64311
EO 64359
EO 64347

W070
EO 7C 646
EO 70( 79
EO 6^57

EO 70587
EO 6^354 •
EO 64*62-
EO 64361

' * * .

I I '

AS BUILT

DOCUMENT

3568985

.

3568997

3568985-1

\
i
1

!3568997

3568990

3569087

3569000

3569018

REV.

E

N/C

E

N/C

D

N/C

D

I

B
*

i
1

SUPPLEMENTARY
DOCUMENTS

D011
D019
D023
EO 64337
EO 64342

EO 70406
EO 70483

D011
D019
D023
EO 64337
EO 64342

EO 70406
EO 70483

D029
EO 64355
EO 70684
EO 64319

EO 64311
EO 64359
EO 64308
EO 64347

W070
EO 70646
EO 70679
EO 64357

, ,

EO 70587
•EO 64354
EO 64361
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f»/N 3533002-100

THEMATIC MAPPER .

'SCAN MIRROR ASSEMBLY SERIAL NO. 00*

o
PAGE OF <*

AS DESIGNED J

DOCUMENT NO.

(569010
»

JS69093

$569010
2nmg fi& ft*to>v£

$569093

5569050-1

0̂ 9050-2

5 9062-1

J569062-2

5S"69083

356911^

3569019 •"

i

A -

REV.

C

N/C

C

N/C

A

A

A

A

N/C

A

D

1

•

AS BUILT

SUPPLEMENTARY \ DQC,mCMT
DOCUMENTS BOCJMENT

!t

D0008
EO 70622

EO 70336

D0008
EO 70622

EO 70336

EO 6»»332

EO 6^332

EO 70391
EO 70397
EO 6*43*46
EO 70521

EO 6«43*45

*

3569010

3569093

3569010

3569093

3569050-1

3569050-2

3569062-1

3569062-2

356< 083

3569m

3569019 '

»

_

t

i
1

REV.

C

N/C

C

N/C

A

A

N/C

N/C

N/C

A

C

SUPPLEMENTARY
DOCUMENTS

D0008
EO 70662 .

EO 70336

D0008
EO 70622

EO 70336

EO S*»332

EO 6*t332

EO 70606
EO 70551 «
EO 70^3**
EO 7056<4
EO 70553

EO 70551
EO 70606
EO 70553
EO 70**3**
EO 7056**

EO 70391
EO 70397
EO 70521

EO 6'*3't5

EO 70568
EO 70575

\ •\
\
i

R. L. COOK, MANAGER
T/• uAan t rn mr\

QUALITY ASSURANCE ENGINEER
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Failure Report; No.

Open Closed
F0170*
F1302
F1305
F1306
F1307
F1308
F1322
F1325
F1327
F1328
F1329
F1330
F1342
F1352
F1353
S8392
S8116
S8369

SCAN MIRROR ASSEMBLY

P/N 353302-100

FLIGHT

Deviations Waivers

W-121

Spare
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SCAN MIRROR ASSY.

P/N 3533002

FLIGHT

Failure Report
N.O.

PROTOFLIGHT

Failure Report
No.

ENGINEER

Failure Report
No.

LTM

Failure Report
No.

Open Closed
F0170 Spare
F1302
F1305
F1306
F1307
F1308
F1322
F1325
F1327
F1328
F1329
F1330
F1342
F1352
F1353
S8116
S8369
S8392

Open Closed

F1317
F1318
F1344
F13A5
F1350
F135A
F2642
F2691
F2739
S8092
S8300

Open Closed

A0028
A0080
A0081
A0082
A0083
F0502
F0503
F0701
F0702
F1301
F1312
F1343
F1351

Open Closed

F0161
F1304
F1309
F1310
F1313
F1314
F1315
F1316
F1320
F1323
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S»ACE AND COMMUWICATIOW GROUP

HUGHES AIRCRAFT COMPANY
1305

o

I P*1 SMCWBAfT

I r~llY«TUl

(**1 tuesvmu f*°l AOSU»IY

£3 SrtASreBGlY

r — I MODULI

[""tinCAa

10. Q KOOUU Q MKAH Q CAAB
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VICTATICII .
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O
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I
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I
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ORIGINAL PAGE (3
OF POOR QUALITY

HUGHES AIBCBAIT COMPANY

HS-236 I8-"" g33o lXKOaat FIT |'-aai»«o--^rgg«v.»
C MAAQS3Aft« LftV

WASCB30PVQO

tl, J ' lgACCOU*T ^] AOSUM.Y

MANUFACTURER

7. CJ83VCTG*

XT A flAC

3568985 007 HAG

OUMJUCATKJH

SSSSS&a f— J vm*noi>
. £3 "w«i»A>'v«e .

rotate^counter-clockuisa. ART -tfr&Q* on Reg ^g assembly drawing
ambiguous.

10/10/79
TS32015-006 '7*4.8 ["""""^""Warren. Harden °7°7-35-2T

•AII.IUWAIUM.YIKI - faulty, dua to pin rotation•̂••i •MII?I^ ]?••«•••••Smriwi J{ .ir̂ > ̂  Arf^r^ ̂ U^*vV&^ l̂T^T'̂ ^^ '̂J--*"*°i F rfajT^^Ti^^*^V^jf^^____z_^^-^.^_!_^^__^^^-__-^___!^-____^__ZZ!__^-L___ ^HM
AR2. Other than AR2. no- parts were stressed. gowar supply waa currant
limited a 30 nae

'̂ f̂̂ -̂̂ m̂̂ &s Replace AST2TRetest

10/1Z/79

Hayden 717-35-°?^

1? Tt 1 0 7 7 7 9

Retestad 10/30/79
JS.USTT Aupo

PAJUT NVMSSH CKT9VM VAATLOTHO. OATQ CQOfi MMJBACU) «*CCT AHALVS13NO.

90 89^0-1 9C85a~ftrw

a cOMTIWMTlOM
»uBTUS<0

m.CAuea AMO coMMcrtva

/* 1 f* a 1™

Dwg Changed - See •ggg"Q7'3M3-

CO«T«NUAT1O*I

cos-ecrivtAcno*. 87 T S S ̂

| 1CUCH HAKOUM MFICTCOOI

I CZT3 I
n UKUNOWW
rr No^AiuuRe

11«73 SC JUL 78
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DUPLICATE

SPACE AND COMMUNICATION GROUP
/ t.._...»._..-_----.j

WUGKC3 *|RO»APT COMPANY
F

H3-236 (TM) "^330 ™«« I2?10f79'"
. MAAtWARI IfiVQ!

«Me*FAILUA«
nuoesmto QUMT r*"} too*

M •<

<a Q uoouu Q Q ouw

JHAC

IMTKWAITOO

«!tS6NT C3 «»W*T1O»

OUORM r**1 vtOCATIGK .

L*r.
r̂  onwi

Harnasa conclaulty failura. (1) No eoaclnuifcTr ^or J2-^21 eo A1-E91.
(2) P3-8 has the wire that should be conaected g3~S
ao coanectloa. UJCbassis grouaa & K.TN' ars eonnecced, togetnery .'thti1 t>s isoiaic d.

TS32015-006 4. 4 I" W. Haydan ft̂ -34^1

fLn f ton of ail aetiotr t
to determine if complete/partial retaat is required.

0 /7O

22 ulrod to E3/aeolaead J?-22 wire
(2) Switched P38 »lre to (3) Item 13 was aborted! to Iteia 26.
Rapj-aced Item 33.

Ha ide r . . 77-55l"l2y 13.
<.•»•!

3 . Havden
1/25/80

to usa estreaa care vhea. U.FBOCUOUKS

perforalng the wiring operation.

13.DOCUMIIT IUX.CUII-«T>«Verbal

34. BASIC C>U
o* veni^'
•AH.UBI

BUS. MOClDUBt C

'Att f RROA f~H ACUCOM i

I C3 inOUCIO ^

-15 ",2/29/80
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j HUGHES
«..„ ................ J
HUQN3S AIRCRAFT COMPf NV

SPACE AND COMMUNICATION GROUP

FAILURE REPORT F*
J3Q2

•3K3KTTM Hs-236
m »*eacn**T

t a L A E330 I1-•00"-FLT I'-oS
m suemreu
C3 ultiT C3 OJGAESEMIV

f""l woouu Pan CAMO
f""1 »*HT

SMA

» Q Acorn? Q ajtAameiv SHE
a««>" 3CXcA«e Elect. Comp. Assy .

3533002-100

3568970
3568990 008

C3 OUAIWICATIOH

f^tjl AccfAnci

MANUfACTUACA

HAG

HAC
EAC

PI ivma

f— ItKC/OTI

m AA01AT1OK 3 TtM»cnAnjFia . . CTI TMCeaai VAC .

CH38 polarity reversed para 4.1, 3)e test failed. E78 measured
5.6v instead of Ov indicating CR38 polarity reversed.

79
TS 32015-006 '7*4.: Hayden T77-35 M,̂ .

S-R1&

i __ __

3 Crt CR.38--

aecaated ^ 10/31/79

Part was installed backward during ''assembly and was not
detected by assemblers or quality.

U«73 SCJUL 78

1
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SANTA BARBARA RESEARCH CENTER

TO: L. O'Connell

SUBJECT: FR: F1308
(SHE Interface Bd,
3368990, Fit)

I N T E R N A L M E M O R A N D U M

CC: Altaian, L.
Hornett, C.C.
Day, J.C.
Data Bank

DATE* 13 November 1981

BEP: HS236-7717
REAH 81/60

FROM: A. Huber

B1.DC. fc-ll MAILSTA. 102
EXT. 6246

FR: F1308, dated 10/31/79

Tha failure was encountered during board test of the scan mirror electronics
intorfaca board (assy. no. 3568990) and consisted of an improperly installed
diode (CR38 Installed with reverse polarity). Figure 1 illustrates the circuit
which utilizes GU3. With CR38 installed backwards ic was not possibla to gen-
erata -*-5TOC logic power via ralay K2. The diode was subsequently reinstalled
with correct polarity. No oversCraas to interface board circuitry occurred aa
a result of the absence of +5VDC power.

A. Ruber

AH:jc

OF POOR
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CORRiCTH/i ACTIOM REQUEST
SEE REVERSE SIDg FOR COMPLETION INSTRUCTIONS

ADDRESS/
MAIL STATION 6KT.

12-

6LA NO.

5. PLEASE TARS THE NECESSARY ACTION TO CORRECT TUB CAUSS OP THE FOLLOWING COMDITIQftIS):
PROBLEM DESCRIPTION:

KAIL STATfOsS.

7. CAUSS:

SEB ATTACHHSrr

ORIGINAL PAGE IS
OE POOR QUALITY

B. THE FOLLOWING CORRECTIVE MEASURES HAVE QSEM TAKEN TO ELIMINATE THE CAUSE Of THE CONOITIONtS) NOTED ABOVE

(LOT. 3CRIAU, OATC. OTHER)

9. REMEDY-.

SEB ATTAOCICNT

10. SIGMED:

.. CONCUUSIOM - SATISFACTORY CORRECT1OM MAS BBEM EFPECTSO - YES |

12. FOLLOW i» REOtHReot

13 OATS-



.
lUply to CAR 63100

ORIGINAL PAGE IS
OF POOR QUALITY

Ac investigation lato this problen indicatas that this was an oversight by
both the Manufacturing operator and tha QA inspector. Discussion with ail
inspection personnel has assured ma they are rears of the requirement to review
component polarity, component placement, cosnonsnt value, and Tsjsbaanehip during
inspection operations. Tharafore this is a rondos error*

NOTZj .

Although tha failure was datactad by teat personnel on 10-31-79, neither
Manufacturing supervisor nor tha operator vera con&actad until 1-23-80, at which
time Q.A. requested Corrective Action. Q.A. was not notified of tha error until
1-14-80.

REMEDY . • • , - . ' ' .

. ' .
a) Kanuracturing supervision and operator wars notified of discrepancy on

1-28-80.

b) A tsviev of the affected droving and planning raas performed on 1°28=80. Thesa
I / documents were found to bo adequata and did not contribute to the problem.

c) The inspector assigned to the prograa was cautioned on 1=28-80, to extircise
mass cars during future iospectiooa.

C
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o !......_......_.....J
"UGHCS AIRCRAFT COMPANY

SPACE AND COMMUNICATION GROUP

FAILURE REPORT F 1322

'£330
i KAoauiit vavit [ ("""1 t»«ctc»A»T

!>A»oej«iive& I r—1

Scan

Q tuoAgwuii.r

Q uoauu Q mcAH Q CABO

».1U08
3QHVIO

r**l

ATK» m TVCMflATVIK _ ___ * ___ I

Anon ̂ .̂ —...̂  AMIS PO« ______^ win i""*a ,

f°1»Ai»r

. «RI.AT .

. C"10T»«aB

BA»UlAQ AMALTSli

"' nt^rwrr

ona
I

JIT 1YM | »««T tOT*iO.

ona
I

»r« nnirgtrio
J <"

t'*"'_) WORK
3t»ICT COOS

.- ,/ 3ATI, .— •/
S ,' -•// | /-/.I - ^T/
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SPACE AND COMMUNICATION GROUP

FAILURE REPORT JF 1325

• aaaaar* r:/». //s
f~l WUUH.V CD

CD
C*~*|CAB»

Q WCAM Q ClftO

tJ HJMf

f~~J IY1T6M

f*~l
. M» n*9 .

L.AT .
r-lQTHOT

t-tfa-tf^ "TV/?- jLiA/sS 377
//->

1Aa-a.ff/|csMH^»®5
n.v**ii»K:Ano*» AMD

AAlkWOO ANA4,Tt!ft
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a*rq coot «•*

o«a
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TO: c. Gaudetta

SANTA BARBARA RESEARCH CENTER
AS*Ctrti*rr9*Hvz*taA>m*tCaB<exm>

I N T E R N A L M E M O R A N D U M

CC-A.B. Marchant

SUBIECT: Equipment Usage Suspension
for Scan Mirror Asssnbly DAS
Teat See.

DATE: 8 February 1982

B2P: HS 236-7830
P2 21:82
A. Perllna

BtOG. B-ll MAK,STTA. 39
SKT. 6106

1. Failure Kaport F132S docuEsaaes an SJ& dlacrepans? that %&s disc<T7«rssS
on 2 February 1981. Tits causa of this discrepancy was traced Co ths QAS
used for coating eha SM&.

2. The DAS will not ba repaired ualasa ehare ia aosa follow-up
Thcaatic Mapper.

on tha

3. It ia nocasssry to precluda asy possible fucusa ueilizdtloa o£ ths DAS
prior to repair. Therefore, ycu aro requaated to affis a red "equipEoat
uaaga suspenaion" tag to tba DAS with an espl&aaeicra that taaintsaasi^Q is
required prior to uco,

A. Parliaa

AP:Jc

Attathmottta: Failure Report P1325

OR/blNAL

°F



AIRCRAFT

ORIGINAL PAGE 13
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SPACE AND COMMUNICATION GROUP

FAILURE REPORT JF 1327
I •AOOftAttNAUf «K .̂A

AMKUXUR 7/11

0. NAAOtSAAQ LfVCL
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\ c
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'0- O uoauu Q UKAM Q CARC
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.
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RCOUtST FOR BtVIATIOS/WAItlR **** **WCO »«ocu»"C •ICTI«K» NO. • t-
tUt tlt'STS'tiO Of 44) /O* IMnuCTlOKS) 10 >i . w« inni iJo18 November 1981 %

I OOlCIKATOa HIM MB IOCXCS1

Hughes Aircraft Company
Culver City. CA 90230

1 O C S I S N A t l O N lOtt O tV I »T ION/WAI vtS

<. MOCtL/T»»t t. era. cool <. JTJ. oti'C. i. N»/MI«C> «o

Ft- 82577 HS-236 W121
1 JCICIF ICAT IOHS Afr iCTCO. ' tST PLAN

P11E11I1S *"• coot ftc./eoe. «<o. UN
€. JtJTtt.

I. irot

,. TUT *» TS3201 5-004

1 -QotV,.I.QN [x]oM,t. "|

*' (£$..,.«• Q-AJO. QC..T.C* ~i

J. CAM i INC »fHC'CO t. OTHI9 STtTCuVCOXicu. -,i

8. ooAot.wr,j i r r tcTCO ' ;* \
«•- COOt - NLM3(« ecv. *om, »»o. Vf'

I. t ITVC 0* 9CViATlON/»ivll> 10. COMIXCT "O. t l'«C i >CK >v

Turnaround Time Exceeds Specification NAS 5-24200 .1

Scan Mirror Assembly
Ift. ««&• V »«0f M VOcrttf ««IIMA« *"ICttD '•• 'MT *4' 0* *v»f Ottlft.

Scan Mirror Assembly 3533002-100

None

'I. CO MO. '» DC'tet «« <«. roc/CcT O.ASSI'ICAIIQM 1
ĵ|tti««« Qii4jO» Qc«ifiCJi .j

,,.lB,,o. ,..„„ -g-»- "-"'-"g^ 1

l«. c"cct ON oti.i»t«' •KHcaciKii (i

None 1

I). PCSCBI'VlOa 0' OtVI ATIGN/WH VC« .•

•i
The F-l SMA exceeded the specifications for turnaround time duar.ing acceptance test. ;
The Specification for Turnaround time is 10590 *_ 68 ;usec. Fouir of the twenty .!
measurements that were made exceeded the specification. The worst case exceedance |
was .10515. 4 /jsec or 13.2 ysec higher than the unit spec allows:;.. -Another was 6 \
/jsec below the system specification. System Engineering evaluated these effects j
on system performance and found that they are acceptable. Refserences; IDC HS236-7331 , :
and Failure Report F1327 (Attached). • !i

i

Resetting the bumper springs would invalidate much of the acceptance test. The cost
impact of repeating acceptance tests is not justified since thiirs condition will not
affect system' performance. s*~^-^ ^^^^

-> s / QA ^K&g&^&'ZZ^
' ^ "~\ ^^^s&rtZ/ )

REA 7^3, Marchant
^*-̂ * ...̂ ^

RE| s? .<- — ̂ Tc<^^^-A^-»y

"̂ E J/J~at/'i//J«*~- »L^

' J ' ' ;

13. Poooucito* crr tCTivi tv gv i€mA^ iojM«te i

S/N 4 (F-l) • '

. ̂ y^^^f^ ̂ ^ ̂ ff^ gj

TlTtt ^^ ^

<" / ' J7. tPOBOVAt/OISAPPnOvA!.

* "/ 1 1' | | tf»favn. iccafatioio

fc. ^^ . (

DD.;:r«l694
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INTERDEPARTMENTAL CORRESPONDENCE
5CIP«

TO: B. Marchant CC: HS 236 Distribution
ORC:

SUBJECT: F-1 SMA Re-entry into the Acceptance Test

OATE: February 20 1S81
REF- 7731.1/2043

KS 236-2043
FROM: Nick Jt constantlnldes

ORQ- 77-31-11

BLDG. 5

cc

MAILSTA.

On February 4th the F-1 Scan Mirror Assembly Acceptance Test was Interrupted.
A penalty Acceptance Test was Introduced so that & SAM Offset Angle variation
and a pointing angle discrepancy be investigated. This Investigation was
completed on February 19th.

An IDC on pertinent information and findings resulting frtsa this investigation
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 conelussive of the
fact that both SAM Offset and Pointing angle discrepancy ware not related to
the SMA's thermal and/or vibratlonal test.
For this reason the reeorrenandstion is made that the F-1 S&A re-enters the
Acceptance Test starting with Test Flow Event "H" as shown below.

A B c o o " P
I

ADJUSTMENT
Of 60947 I

TORCUCR ti£A9lt«C TCJT3. CM6W..
KQRU&\,
COJ t̂CTKKJS

H

Remove
Replace
Retorque

L DATA a/iss/,fl7 ANO
Pfl5PARATlC?J
FOB OEUIVSRY

(Si OVENAU (H. M. LI IKWT VOLTAGES. M40N. «»ilfJAL, LC3J
OT8 » OSVStOfWEWT TEST ZTATK5W

F-1 SMA Test Flow Event Sequence,
Test flow event I was Vibration and Thermal Cycle. It has fesen changed to a
test that consists of removing and replacing the SCA on the TPDS fixture.

It is to be noted that a new scan profile baseline is established by a re-run
of T«st Flow Event "H" which Incorporates new, corrected values for Scan
Mirror pointing angles.

6»'c cs FED ??
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OF POOR QUALITY SANTA BARBARA RESEARCH CENTER /

4 Suesnttry of Mugftv Atnnh Canst**

INTERNAL MEMORANDUM

TO: J. L. Engal <*•' Distribution DATE: I April 1981

HS236-7381

SUB/ECTs r-L Scaa Mirror Acceptance Teat Data **°M' W' H*

BUG. 774 MA1LSTA. 79
E3CT. 4132

SUMMARY

The test data for the Flight Ona Model of cha Thessatic Mapper Scaa Mirror
Assembly was reviewed on Ij March 1981. Tha performance of tha aaseably
as validated by the east record is excellent. Tha turn around tim̂  speci-
fication ia exceeded. This does not poaa a problem to_systcsi parforaaaca
ae thaulevals maasused.

DISCTSSION

The acceptance test data for tha F-l SMA Is sunsaarizad ia Table I. The
scan profile data is excellent and a@ets Cha required specifications in
all casaa. A special procedure was esplovad for this unit to provide a
calibration profile at tha end (in addition to the beginning) of tha accep-
tance test sequence. This data showed a'Maximum aonlinesriey of 9.9 urad
along scan and -1.7 prad cross scan. The maxistua band-eo-baad misregistra-
tion was determined at this point to be T.044% conparcd to a specification
of 0.0942. The oaximua overlap/underlap is 1.23 Urad against a requireaont
of 2.1 urad. Along and cross-scan geometric repeatability oat.specification
as did line length repeatability &od scan rate.

Tha specification foe turnaround tiaa imposed by the SKA specification had
been tightened since the Cose of the Protoflight unit. Tha specification
for turnaround cima imposed on tha Flight One SKA was 10590 £ 68 Usac. This
specification was exceeded in four instances, in the worrt case by 13.2 uaac
at 10670.2 usec. That Qumbor indicates an out of specification condition
as far ao the SMA spec is concerned. It does not represent an out of spec
condition at the system level. Ons value of turnaround (3AM 2, turnaround 3)
ia out of spec both vith regard to the SMA spec and the sy?tea spec of
10.515 msec as compared to a system spec of 10.521 asec. Analysis of the
impact of this condition indicates a minimal impact on overlap/undorlap. No
other system level specifications are impacted. The performance undarlap/
overlap is dominated by other terms to the extent that this condition
not affact system performance.

The F-l SMA performs wall and ia acceptable froa tha view of Systeas
Engineering for mating vith tha Flight Ona Thesetic Mapper.

W. d. Freudenataiu

/Ibg
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W. H. Freudenscain to J.
HS236-7381
1 April 1981

L. Engol

TABLE I
SCAN PROFILE DATA

TEST
SEQUENCE

H

SHE i

SHE 2

TEST
SEQOTSCE

I

TEST.
SEQUENCE

K

SHE 1

SHE 2

TEST
SEQUENCE

S

S.4E 1

SHE 2

TEST
SEQUENCE

L

SHE T

SHE 2

ALONG SCAN
PROFILE (URAD)
FWD REV

+5.4 + 7.4
-6.4 - 3.9

+8.7 +10.1
-3.1 - 1.7

ALONG SCAN
REPEATABILITY
URAD RMS
FWD REV
1.39 0.85

ALONG SCAN
REPEATABILITY
URAD QMS
FWD RSV

0.62 0.50

1.26 0.65

ALONG SCAN
REPEATABILITY
URAO RMS

F»fl> REV

0.85 1.17

0.82 0.41

ALONG SCAN
BEP2AIA3ILITY
URAD RMS
FWD REV

1.57 l.n

1.19 0.92

CROSS SCAN
PROFILE (U3AD)
FMD REV

•HJ.O +0.3
-1.6 -1.2

+0.5 +0.9
-1.2 -0.7

CROSS SCAN
REPEATABILITY
URAD RMS
FWD REV
0.56 0.77

CROSS SCAN
REP̂ ATAPTLITY
URAD EiS
FW) REV .

0.89 1.13

CROSS SCAM
REPEATABILITY
URAD HKS
FHD REV

o.78 1.1:-
0.65 0.64

CROSS SCAN
REPEATABILITY
' URAD RMS
FVD REV

0.50 0.61

0.55 0.66

BAND-TO-BAND
REGISTRATION (I
FWD ROT

0.051 0.039

0.044 0 045

LIH2 LENGTH
REPEATABILITY

USEC/O
FWD RSV

0.39 0.39

OVERLAP/UNDESLAP
MAX/UBAD

0.82

1.23

Page 1 cf 2



W. H. Freudanacein to J. L. Engal
HS236-7381
1 April 1981

TABLE I - SCAN PROFILE DATA - Page 2 of 2

TEST
SEQUENCE

N

SHE 1

SHE 2

TEST
SEQUENCE

R

SKE 1 . •

3MK ?

TEST
SEQUENCE

H-7

SMB 1

SKE 2

TEST
SEQUENCE • •

K
S
L
N
R

ALONG SCAN
REPEATABILITY
UBAD RMS
FWD REV

1.13 1.29

1.19 1.09

ALONG SCAN
REPEATABILITY

liRAP RMS
FWD REV

1.18 0.51

0.82 0.54

ALONG SCAN
PROFILE (URAD)
FWD REV

+6.0 +6.6
-5.5 -3.9

+9.3 +9.9'
-3.0 -119

(MSEC)
SAM 1

TTA TTB

10658.3 10536
10651.9 10542
10656.0 10540
10653.5 10539
10670.2 10524

CROSS SCAN
REPEATABILITY
URAD RMS
FWD REV

1.17 0.82

1.06 0.81

CSOSS SCAN
REPEATABILITY
UBAD RMS
FWD REV

0.74 0.89

1.70 0.85

CROSS SCAN
PROFILE (URAD)
FWD REV

-0.1 +0.2
-1.7 -1.3 '

-0.1 +0.2
-1.7 -1.3

TURNAROUND TIH2
SAM 2

TTA TTB

.4 10653.3 10526.4

.3 10648.9 10330.8

.1 10647.1 10534.2

.3 10650.6 10527.8

.7 10664.6 10515.4

OR/GINAL IS
POOR QUALITY

BAND-TO-BAND
REGISTRATION (Z)

FWD REV

0.044 0.044

0.046 0.042

OVESLAP/UNDERLAP
/MAX/UBAD

1.23

0.82

SPEC. 10590 +• 68 USEC

V*is
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FAILURE REPORT 1328
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ENGINEERING ORDER -
(BEE » 1-14 raft INSTRUCTIONS) >wl*t» V "<•»"«*•" * \"ti*»mS

COPg tpgcjT metT I

ACCEPTANCE TEST SPECIFICATION FOR TH-SMA
EJ — A^Ul. ... 1
n

CONTROL ITBM NAMf

SKA THFMATir MAPPFR
»UTHO«1TY

5

CONTROL ITEM
PART NUMBSB

CHANGE
KFP

CONTROL ITEM
PART NUMBER

CMANCC CONTROL ITEM
PART NUMSE*

CHANOE

'i- (OO 1 & UP

; ZONE

P36

4.3.3J

4.3.7

DISPOSITION 0.* ITBMS

OSSCRIPTIOM

Add in the Acceptance Test Specification Document DS 32015-004 B, page 36 as
Paragraph 4.3.3.2-1
The SKA INSTALLATION-REMOVAL Procedure outlined below:

4.3.3̂ 2-1 SMA INSTALLATION & REMOVAL

Because of flatness imperfections 1n fabricating th® SMA frame end the
sensitivity of the SMA Optics to bending moments. Installing and
removlnq the SMA from Us Interface requires special attention.

In Fig. 4.3.3.2.1Athe SPA bolts ar© number coded as per SBPC code
and are to be torqued-down to within 30 <• 2 in-lbs In their order
of appearance on the table of the figure 4.3.3.2-1A.

Insert shims between SMA and interface, uslnn the shim location
and thickness established during the SMA assembly. (DP 5oc«7 )
Verification, of torqulng, torque Sequence and Shinwing is required
by QA, and QA stamp is required to to entered on DATA"SHEET 4.3.0-4
page 64'a . DATA SHEL1 4.3.Q-* is attached as cart of this E".

•" • . .

Also add on f»age 46 paragraph 4.3.7 the folowing:

4,3.7 Operability Check:

Install the SMA un Lite TDS o pet INSTALLATIO?. proceadure outlined on
jase_3LJ»ragraph 4^.3^3..2-1.. CALTT\QM:

PREPARED QY

Nick J.

ORO CODE | DATE
!

77-31-111 2-24-81

OBG COOE DATE

CHECKED BY /

: 1<î V^«-̂ v-

ORC CODE DATE ORO CODE

ORO CODE OATC Bet.afi2.BO BV

DATE

ORC COOS DATS

87A3 C3 AUO TO
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DATA SHEET 4.3.6-3
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INTERDEPARTMENTAL CORRESPONDENCE

T°: B. Merchant CC: HS 236 Distribution
ORG:

SUBJECT: F-l SMA Re-entry Into the Acceptance Test

DATE-. February 20 1981
BEF- 7731.1/2043

HS 236-2043
FROM: N1ck 0< constantlnldes
ORG- 77-31-11

BLOC. 5
LOC.

MAILSTA.
EXT- 7601

On February 4th the F-l Scan Mirror Assembly Acceptance Test was Interrupted.
A penalty Acceptance Test was introduced so that a SAM Offset Angle variation
and a pointing angle discrepancy be investigated. This investigation was
completed on February 19th.

An IOC on pertinent information and findings resulting from this investigation
will be published at a later time.
On February 20th, the F-l SMA is scheduled to re-enter the Acceptance Test.
The reduced data, and the aforementioned investigation was conc'lusslve of the
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-l SMA re-enters the
Acceptance Test starting with Test Flow Event"H" as shown below.

; * e c o
IPIKALCUA I
| ASSEMBLY 6s*0 L_,

CK>&sw7 i| B

TO8OU6H LQJiOiKO TESTS.
AND DATA PK8TCGRAPKS

LDURABILITY
CHECH.
REDUttOAMT
COfsttGCTIOMS

—o
SCAN
PROFILED

-*

Remove
SMA Replace

Retorque -

OK RATIONAL

(MICWCJ
—9

OPERATIONAL

<U'.<J2«0C)

i0ws«TEK» DURABILITY
CHECK AND CW€ RATIONAL
KMKOAMAKCE ILI OO°C)

U*« H TBMP 0^5 RA8IUTY

(HI (29°C)

0?SB ABILITY CWECS
ANO-OfS RATIONAL
PERFORMANCE

DATA GUMWAHY AMD

FOROELIVCRT

(9| OVERALL IW, B. Ll INPUT VOLTAGES. WGH. KOUIKAL. LB5J
OTS« GSVELOWHENT TEST STATION

F-l 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 TOS 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 values for Scan
Mirror pointing angles.

Etsfineering
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MUOMES AIRCRAFT COMPANY

S» ACE AND COMMUNICATION GROUP

FAILURE REPORT
E330 UO83L r* 1 *• nwfl*aa"- p«| aaanio "3-3^81

& MAAOWAAC LIVOL
•RON rtJIMKt
WAAOKSIWBO f*"1mmiM

C3

SMA 3533002^100 HM:
f. Q AOEIIB.T

UOOUiJ Q MIC*M Q CAAO

11TVSTWM& :
fAtLUASWA
OEUKVOO

f*~1 LAUOCH WtATtOHa

CD

Turnaround tlma exceeded limits 10558.3 usec Should be less than
10658 /isec; Bumper A out of spec .3/usec. TH: K-i ij mgn voltage; 2

TS32015-004 "T».3.5 |- \. Schreiner
Spec-limit exceeded verified by HcVey & Prince

Turnaround times are stable 1e nothing broken or changing
with f'ms except for normal wear see IDC and measured values are-acceptable to system

engineering
I ji.AunsOEtiU.non OATH

I

IDC HS236-7381 written by SBRC systems engineering accepts existing "-is***
turnaround time

29. UST All t AA TS »

cxa
I

OATS .&& CONTIHUAnOMC-3 SMsrrusao
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oceuEST na oevuTica/saivto
lilt an-fn-,i» on m ran »«Tsten«ts» 18 November 1981

'Activity

I OB1GINATOR • MC «>0«CSI

Hughes Aircraft Company
Culver C i ty . CA 90230

I OCVIATIQN I MI via

(_J

4. O C S I G N A T I O N FOB O E V I A T l O H / t u i v £ »

FL
k. ara coot

82577
STS. 01310.

HS-236 Ml 21

J SAU Lixc

aT

t. or»co
i TDK a

i»ts m««
T SPECIFICATIOXS «frtCTEQ.TtST M.A* 8. CPABINCS AFFECTCD

9(C./OOC. KO.

TS32015-004

Turnaround Time Exceeds Sogcification

10. COHTBACT *O. » I »( >'C

NAS 5-24200

Scan Mirror Assembly r]«iwa [H^oa Qc».ncAt.
,t. «a a »MT » iMti tiMW&T wncno •«. x« •». a on M»I«. IT. COT >a. 10. art «. Qfcuniixc otviAtiOM/m <c»

Scan Mirror Assembl y 13533002-100 I I D"1 01"°
19. CflCT 0» COJT/POiCI ^^^^^ |l. C"tCT 0» 0(t>v(0r Sp«CouC£ ^ "̂"̂  "̂ "~"™

None None

]}• Mse«i'"oi« o' gtviArioM^cAivib

The F-l SMA exceeded the specifications for turnaround time during acceptance test.
The Specification for Turnaround time 1s 10590 i 68 psec. Four of the twenty
measurements that were made exceeded the specification. The worst case exceedance
was 10515.4 jusec or 13.2 jusec higher than the unit spec allows. -Another was 6
yusec below the system specification. System Engineering evaluated these effects
on system performance and found that they are acceptable. References: IDC HS236-7381,
and Failure Report F1327 (Attached).

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

)
REA <T.3. MarchanV . . . RE^.^^. t ,̂ ^-v .̂̂ f̂ rs

• ' • • • K-^-£&*~~ * *
S/N 4 (F.I )

IT. APP83V/H./OI SAPPBOVAL

I 1 1 «*«>OV,M. •eco&MSfcoto \ \ Ol$A»»QOVCD

DD ;r
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DUPLICATE
S»ACE AND COMMUNICATION GROUP

FAILURE REPORT
ft5g?tE3C

" £ asu. Bf ft
fc MAMO»M« ICVSl |

tua owasvao I C3uiaT
f~~lCA«O

(SMA) Scan Mirror Assy. 3533002-100

•i S uaawLr Q cuoAKaKKT — Asa 004
WCCWJ Q WCM0 Q CA«0

i ntg Tn T"n ITO-T" 004
C3 CBMU» ICATKM

f*">

. MQ.AT.

. r~lon«ga

Torquer ..Motor, fails OP 32015-009 dated 24 April 1978, step 4.7.1
Torquer output teat. Torq.uer motor corquad to mid-position instead of
Torquing to the right or lafc (normal indication)

28"i5/2sT7-17
ICVERI'ICATKM ANO Coil Assy. 3568908-2 was found incorrectly 1 adaxad causing a

Shift. /= a.

1?r>n1jir»i>

_L, Coon 77/15
«cncaa TAABM ,H -ronlarpH

_ ^_
arlng and reCBsEegl per DP

3205-009 PARA 4.. 5.1 & 4.7.1

o*/

ZL .-^ .̂̂ o.'-.
11875SC JUL 78 l/SJ/Jtr
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INTERDEPARTMENTAL CORRESPONDENCE

TO: E. A. Anzivino
ORG: 77-07 .

SUBJECT: Corrective Action
Request 63109 •

CC: DATC:

REF.

ORIGINAL PAGE IS
OF POOR QUALITY'

8 November 1979
7934/681

FROM: A. J. Rodenbucher
ORG. 79-34

BLOC. T4005 MAILSTA. W7EO

LOC CC EXT. 7898

After extensive investigation the following was found:

Traceability for the 35S8902, S/N 4 housing could not be established.
The fact that the 3568902 housing is not physically marked until the
3568911 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
reinfonned by their department manager on the importance of strictly
adhering to the operation instruction sheet and applicable drawings
and specifications. Effective date of corrective action is 30
October 1979.

A judgement error was made by Quality Supervision in assessing by-
passed assembly and inspection operations. Subject Supervisor has
been instructed to evaluate unusual conditions in assembly/inspection
operations more thoroughly. Effective date o'f corrective action
is 8 November 1979.

«i_-.Vl/v—
A. a. Rodenbucher, Head
Engineering Divisions Support
Product Assurance
Division 79

AJR:oaj



INTERDEPARTMENTAL CORRESPONDENCE

TO:

ORG:

/SUBJECT:

A. Soderibucher
79-30

Corrective Action
Request 63109

E. Shinbel DATE: 30 October 1979
REF. 7631.20/323

FROM: R. D. Gourlay
ORG. 76-31

BLOC. 6

LOC C
MAILSTA. D163

21512

All the involved personnel in this department were Interviewed
regarding the fabrication of the discepant 356S911 torquer assembly.
Because of the elapsed tine and transfer of sose involved personnel,
a ccoplete picture of the assenfoly process for serial #4 could not
be pieced together.. It is reasonable to surmise froai the evidence
at hand that the tooling was improperly used.

The personnel currently assigned to the involved activity have been
reinformed on the importance of strictly adhering to the Operation
Instruction Sheet and applicable drawings and specificaticas.

R. D. Gourlay. Manager
Cbapcnents pevelopmanr Esparmen

FTG/gr
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SPACE AND COMMUNICATION GROUP

FAILURE REPORT 1352
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. *
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BtnTMaup SCAN MIRROR

04-497 378-FDA
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MIRROR SCATTER DOCS HOT MEET REQUIREMENTS OF NOTE n?\ OF DWG. AKD E.O. 70351.
SCATTER IS 1.82; SHOULD UE _=_ 0.2%. .
KICi-IL PLATING OU BACK LIFTED ONE PLACE.

PLEASE REVIEW YOUR PROCESSES AXD PROCEDURES TO DETERMINE THE CAUSE AND ADVISE IIAC OF '"
T/.XKN TO PREVENT RECURREKCES. li.'DICATS EFFECTIVITY DATE.

THE PERSON DIRECTLY RESPONSIBLE FOR QUALITY MUST SIGN THIS SCAR.

L. .M. OLSEN

.!!£ OIJCG£P*»C1E$KOTCO ASOVGi

A 73 COWCCWN ITSftt TMAT.M*.vtt RECEIVED GOVERNMENT SOURCE INSPECTION A.T YOUR PLANT.

O '\;l CONCERN PA«T* THAT HAVE aSEN REVICnEO AUO SUSPCNOtO OY CJUALITY. '•* f ATE=«AL Q MATERIAL
eEiNj ncTuRHcD i-'at tn;i

C "£) RECU'RS TH«- YOU TAI'E I'.'MEOIATE CORRECTIVE ACTION TO PRCCLUOS PL'TURC NS*-CCriFORMir«G DELIVERIES.

o .ij REPV.Y is TO "t ruoMiTrri) NOT LATER THAN ; ,
Hi C11KS AH'.CIUVFT- COMPANY

_TI; ADDRESS:
CEKTINELA & TEALE, CULVER CITY, CA. 9

R. HALEY
BUYen

70-21
OEPT BLOC..

17 J119

C £1 SC£ OTHER COMMENTS OH ATTACHED PACE

1. SUPPLIER RCPLY Rt» r»v«r»« sid> (or l*»trac«lo«>)

- 1KC J» ABOVE
COARECTIVC

COVT RCCMCttMT ATIWS'S «ICM*TU«C O A T C
>ICM*TUaC T I T U t

.. TU BE COMPLETED BY .HUGHES QUALITY/PRODUCT ASSU8&MCE
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1 NICKEL PLATING ON BACK SIDE LIFTED ^»-(&) PLACES. " s$-J-̂ ~--̂  V 0 PR F

LIFTED PLATING:— ̂ bx5\ &J '\
• . . • . . -<SL^ .

x^ '.*« t̂̂ X^") X^T

OHICIriVPTVV/7)[ r V/l P.l̂  DATE ///6' /<1 OUALlX^TTF). VV/(/}^X^^ DATE ///&?/<? |ENG.Ne£fllNO — DATE

ITEM
MO.

1

OlSP.
coot

F

" 1 V_^- - ~ — / » V | • ' - F • . - . . , , , - - \J W»

DISPOSITION/INSTRUCTIONS . - "H 2 STAMP

.RKTIIUN .TO VENDOR FOR REWORK TO B/P REQUIREMENTS. ' • O^ 'i'1.^*.')

r- -x ,-.., ">' -• <• -i "^ SHIP TO: APPLIED OPTICS CENTER 30 r. 1 7, ->\

. i- 7...iu
:-;. ,:•::! ' €3 ' .

t^jh-'i-i'.vM i/.i^.-'.r-f^j' ' . " g« !
r- - 7 . 1 - 1 • 355 !
v> .aiL. si - • . . ; —-

ENGINEERING DATE — QUALITY — 'DATE ' j CUSTOMER . *~ DAT* — •

ITEM
NO. CAUSE 0, NONCON.ORMANCE ««ULTS OF CORRECTIVE ACTION INVESTIGAT.ON CORRECTIVE ACT1ON « '. ^*^~

" " " " ' ' • : ' ^ ^ ^ ^ V ^ 1

^— -""^" ^^^ *^ )

_-— -*" — ' ' ^~*^ '̂ ' S
___^-"'~' ^^-^^T^-6?-<? Sc/4P "̂6.3.99 / ^ !

SICNATTTfiE DATE ' CtCNXrURE (7\ • V f) . V|>flc l̂[Jv_^ DATE '

ne2Pt.ri2iuiLiTY oto iTvfNoon OISP.COOE VENOOH PACKIMQ SHEET QTV.^.T.V. OTV. SCBAC oureRSsicw^Tung^' .̂-j DATE . COPY
VtlgOf! MAC YiS NO t ^ , , •' * ^~ r S'̂ S'̂ rS' /• A/ ///" x

D G3 D -TT^7>C4/:^ %^C •"

.-•••.-. .--. _ . ^ . . , . . , . . . ' . • . - ' . • . ' • " x. t. . .,.,.,'..^.^r."-o



INTERDEPARTMENTAL CORRESPONDENCE

TO:1E. W. Cossect
ORG: '

cc: Data Bank (3)

SUBJECT: Sca t te r ing Teats foe
TM Mirrors

DATE.- 3 December 1979
R6?, 771510/007

HS236-1654
PROM: R.L. Coon

ORG. 77-15-14

BLOC. 12
LOG. CC

SAILSTA. VI04
EXT. 7433

REP. TFR 9 P-1352

Due Co tha high scattering exhibited by Mirror S/N 5,

all mirrors must be measured at HAC for scattering and

accepted prior to coating at Denton Vacuum.

ORIGINAL PAGE 53
OF POOR QUALITY

M7CCS FEB 7ft

!



I v—* 1UG«£S AIRCRAFT (

ORIGINAL PAGE IS
OF POOR QUALITY

SPACE AND COMMUNICATION GROUP

F A I L U R E JF 1353
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oi&MvtB i r~~lrr»n>i

f~*l IAOOUU

10. Q HOOUU Q moo Q CAIIO

1 (XULK'ICATION

f"~! ffAOIATIOei

' f~l VIBRATION .

l TtMXHATUM . . MU.AT .

C3oT»*»

A i&SM.

. (A).
**«!!S8A!2lYi3 Para. 4 of E236-1640 verifies that coating damage was noted during weak of
October. 1, 1979T

Ml £3 'OlLOmWiraoire/MTMTIIIiaLIIBtlD
r—i uraSRcmaTtsTNOTiiaauiiiaoMctuii

Roturnad to vendor - Sea NCMRTJibS?/ - ^ 5? u <f/^r JL SV=ej ̂ .̂ V

o«a
I

Rework to print requirements

CKTITM I >*BTtQTNO.

ono OATS
_J I

»«OttACH CffiPtCT

OAQ
I

OATf

I
.cAuM^oeoaMCTivc Cause unkaown. Supplier corrective Action. Request^ 897 from
Hughaa Aircraft System.

r-*\ coirinuAnoN
CIJ (HSUUSfO

lJ.OOCUMit«T lM*t«M€NTtNQ .,—,.— .. / -«AT
roHHecnviACTION NCMR 316897
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L~..^ NONCONFO RMINGMATERIAL^^ORKNCMR) tl\ :<!Kii '
^ OATP ll'\ •%>&,

'*~ '"' " DonrpAMin THEMATIC MAPPER PRD/PRG B330-EAA-21-00 pAfip 1 opV "^ j

1 MO S/N

90-3568899 005
<*ORO&* OOC MO. LOT SIZE QTV.SUSP

SNG.CMANGES NOMSNCLATURS J''\ ! ;

A 70351 SCAN MIRROR \ i
2USPSNOSOIN HARDWARE I.O. NO. ' REP. OOCUMCNT8 ^ '

TEST (ASSY) 75 - 35 - 22 QCHR CC 60258 \
IKM OIV. OR LOCATION SUPPLIER COOS f.O. NO. ITEM NO. B.H. NO. |

APPLIED OPTICS CENTER BURLINGTOU, MA. 50762 04-497378-FDA I
IV

i

t

OT»
• t.V

-

-

s°uTsV DESCniPTIOM OP NONCONFQHMANCi . SI*?. OCCUR LtVcL CQC ',

1 '. MIRROR SCATTER DOES MEET REQUIREMENTS OE fT^ OF DWG AND EO 70351. ' V iJ PR F

SCATTER IS 1.8%; SHOULD BE <. O A cr Xft*-^^ ** **"'" • iiiL • 'f
• 2X_. »„. f »wiy

1 NICKEL PLATING ON BACK SIDE LIFTED *HOr t£) PLACES. dS-^Z^*^ V 0 PR F

LIFTED PLATING S-^==rf 9, C1) v . .'

.-

. . -• ' . -̂̂ -̂  .. • ,,
_ • • ' i

' . tnf .^r\~~)y\(r\ / t \ f , t^ OAT« /J/(.» /O OUALIJ^ JHP), vVf^'W-u^. DATS /;/&•/<? O N G I N E S K I N O — 'DATE —
•'•

CObL

F

*

RETURN TO VEHDOR FOR REWORK TO B/P

' •' * .'f 1- 1 ••» »• !•• '-v 'I
' • . , - i ! * . . * ' • . ' 'J ••. .« .Jo . .;. u .» 1. : o,.l

! ^ i/;;:, ' i - , ' , iM : •. '• '• ': ' :j ' -
;^7

i r ' v j 7 " !j . ky . j L> u

DISPOSITION/INSTRUCTIONS STAMP

REqUXBEMENTS. QO ' - - : \C

SHIP TO; APPLIED OPTICS CENTER ^5 v" . - •>*
. O ^
O >

jrt -31 •

>0

' • ' ' • " . . • =3«!

X E E B I N O OATU — | QUALITY — » OATS CUSTOMER —- OATi .—
1

I

CAUSE OP *ONCON,0«MANCa COsnecTivs ACTION * . _^**~

" ^^> — ' ^

_^ — •
rrrT-i OATO

• • k - u i T v 1 o tOlT V C N O O A OiSP.COOE VENDOR PACKINO 3HB
>-t 1 ViS NO t _

\ L3 a

-*^ • ^^~ >i ̂ \

^^^' ^r W
^^^ — p-^<? SC4P ^63.59/3 \

^NXrCtT^ ^V^V).<S^k_
ET QTV. B.T.W. QTV. SCRAP QoV£«S SJp»sT[)TUn|̂ ' .^) . OATS COPt

-£^7^s r. & " ' ...
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Secclon 2.3.1

Powar Supply

Performance Data ' "

The acceptance performance (teat) data for the Powei Supply

is contained in Appendix C (Vol. IV, Part C).
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Configuration, Lists
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• r
AS-BUILT CONFIGURATION LIST POWER SUPPLY ASSEMBLY

50869 S/N 004

IND
LVL PART NO.

01 50869

02 53319

03 53669

03 53670

02 53664

02 53308

02 51566

CURRENT
NOMENCLATURE REVISION

ASSY, POWER SUPPLY . D
201 SA
2039A
0030
D068
W074
W092
W093
W101

CHASSIS-POWER SUPPLY B
9090

COVER, BOTTOM A
9471

O O
COVER, TOP . ^ 2 A

3=5 9474
o > 9893
* n 2025A
O TJ

BUS BAR c> A
r;m 9071

PRINTED WIRING ASSY 3 w A
9060
9069
9465
9485

"oil?
PRINTED WIRING ASSY A

8527
9055
9080
9097
2020A

JD123
D124

ACCEPT.
REVISION

D
201 5A
2039A
0030
D068
W074
W092
W093
W101

B
9000

A
9471

A
9474
9893
2025A

A
9071

A
9060
9069
9465
9485
D124

A
8527
9055
9080
9097
2020A
D124

AS-BUILT
REVISION

D
2015A
2039A
D030 '
D068
W074
W092
WO 9 3 '
W101

B
9090

A
9471

A
9474
9893
2025A

A
9071

A
9060
9069
9465
9485

-'Bill''
A

8527
9055
9080
9097
2020A

#D123 "
D124

SERIAL
NUMBER

004

;

N/A

N/A

N/A

2

3.4

3,4

'
• ' , i

. I
>.

\
i
'to

#0123 was cancelled
1 ' m o/i

and replaced by



liin
LVL

02

02

02

02

02

02

03

02

02

PART HO.

51578

53555

51570

52113

51574

52976

51562

51594

51627

/

W CURRENT
NOMENCLATURE REVISION

PRINTED HIRING ASSY B
2002A

#0123
0124

PRINTED WIRING ASSY C
. 9881
D069

#0.123
D124

PRINTED WIRING ASSY C
DQ69

#0123
0124
2049A

PRINTED WIRING ASSY 6
1403A

#0123
0124

PRINTED WIRING ASSY C
#0123
D124

PRINTED WIRING ASSY A
6998

00 9079

°§ 9467
•DO #0123
o> D124

PRINTED WIRING ASSY * "" D
ciS D069

Eg (HD123
5™ 0124

PRINTED WIRING ASSY ^w B
• D069

#0123
D124

FILTER ASSY A
8891
9479
1408A .
1999A

ACCEPT.
REVISION

B
2002A
D124

C
9881
D069
D124

C
0069
D124
2049A

B
1403A
D124

C
D124

A
6998
9079
9467
D124

D
D069
0124

B
0069
D124

A
8891
9479
1408A
1999A

AS-BU1LI StlU,'~ ;
REVISION NUMBER \

B 2 i
2002A •

#0123 t.
0124 '

C 2 %'
9881 !
D069 : ' ) •

#0123 f
0124 s

C 3,4
0069
#0123
0124
2049A

B 2
1403A '

#0123
0124

C 4,5,6
#0123
0124

A 2
6998
9079
9467

#0123
0124

D 3,4
D069

#D1 23 1
D124 i

•'•.- B ,2 • i
0069 t,

#ni23 1
0124 I

A 2 S;
8891 !
9479 i
1408A !
1999A ^ I

f



** o P/N 50869
•?•

I • 1UU
LVL

02

; 02

I °2

i

|. 02

/*N

\ •

I

i 1

: *V/

1 02

^ 02

03

02

02

02

02

02

s

PART 110.

51656

51611

51590

51519

52951

53672

53297

51651

52901
53298

53578

53679

NOMENCLATURE

FILTER ASSY

INPUT CHOKE

PRINTED WIRING ASSY

PRINTED HIRING ASSY

TRANSISTOR

XSTR MTG BRACKET

TERMINAL STRIP
RETAINER, PCB

INSULATOR, SCREH .

TERMINAL, STANDOFF ;

CARD GUIDE, P!a!B

BACKUP SPRING

CURRENT
REVISION

A
9473
9480
1409A
1998A

A
9049
1407A

E
D059
£0123
D124
WO/8

+W103
U104

F
2Q42A
2043A
2047A
2048A
D069

0D123
D124
H078
+H103
U104
20|2A
1414A

A

A

A

A

A

A
9489

Q

0D123 was cancel
+W103 was cancel

ACCEPT.
REVISION

A
9473
9480
1409A
1998A

A
9049
1407A

E
D069
D124
W078
W104

F
2042A
204 3A
2047A
2048A
D069
D124
WO 7 8
W104
2052A

A
1414A

A

A

A

A

A

A
9489

B

led and repl
led and repl

AS-BUILT SERIAL
REVISION NUMBER

A
9473
9480
1409A
1998A

A
9049
1407A

E
D069

SD123
D124
H078
+W103
HI 04

F
2042A
2043A
2047A
2048A
D069

£01 23
01 24
M078
+U103
Ml 04
205̂ 2A
1414A

A

A

A

A

A

A
9489

B

aced by
aced bv

i

' i
' !

3,4

2

2

O O~n aj

Si
0 >
yj IT
o -o
C J»

§ —"h/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

D124

U104



nw
LVL

02

02

02

02

02

02

02

02

02

02

02

O
PAP.T 110.

53666

53299

51615

53561

53668

53674

53575

53311

52531

53316

53563

... . ' Q ' ' ..
NOMENCLATURE

WIRE LIST, THEMATIC

SHIELD ASSY

PHB ASSY

REGULATOR ASSY

CAPACITOR PLATE ASSY
oo
•n 5

CHOKE ASSY ol

INDUCTOR ASSY * r .•
<O TJ

XFMR MODULE ASSY gg
' • r- ns

TRANSFORMER ASSY 3 w

XFMR MODULE ASSY-KUX

TRANSFORMER ASSY

CURRENT
REVISION

D
D102
H079

B
G068

A
8371
9082
0D123
D124

A
8362
9068
9483
2006A

A
9066
2010A

A

A

B
1410A

B
9470

B
1412A

A
8370
9478

r/n ouoc

ACCEPT.
REVISION

D
D102
W079 '

B
D068'

A
8371
9082
D124 '

A
8362
9068
9483
2006A

A
9066
2010A

A

A

B
1410A

B
9470

B
1412A

A
8370
9478

>y '^)

AS-BUILT
REVISION

D
D102
H079

B
D068

A
8371
9082

ID123
D124

A
8362
9068
9483
2006A

A
9066
2010A

A

A

B
1410A

B
9470

B
1412A

A
8370
9478

SERIAL
NUMBER

N/A

2

2

2

3,4

3,4

3.4

4,5

3,4

4,5

3,4

$0123 was cancelled and replaced by
0124



- _ _ Qiiiii
LVL PAP.T 110. HOHEHCLATURE

P/N 5C869

CURRENT
REVISION

ACCEPT.
REVISION

AS-BUILT
REVISION

SERIAL
NUMBER

02

03

53558

51655

3169178

POHER SUPPLY
SCHEMATIC DIAGRAM

LUG, TERMINAL

N/A

D
1415A
2007A
2041A

59211

D
1415A
2007A
2041A

59211

D
1415A
2007A
2041A

59211
N/A

QUALITY ASSURANCE DATE

COHFtGURATieN/OATA HAHAgEHENT DATE

oo
•"n 2
°nfi>
02

(O
C
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Failure Report Number

Open

F3868
S8102

Closed

F1035
F1036
F1439
F3864
F3865
F3866
F3867
F4831
F4832
F4833
F4834
F4835
F4836
F4837

POWER SUPPLY

P/N 50869

FLIGHT

ORJGIP'AL PAGE IS
OF POOR QUAUTV:

Deviations Waivers

W-138

jmuaaMHagijBiai!



POWER SUPPLY

P/N 50869

ORIGINAL PAGE 13
OF POOR QUALITY

FLIGHT

Failure Report
No.

PROTOFLIGHT

Failure Report
No.

ENGINEER

Failure Report
No.

Open

F3868
S8102

Closed

F1035
F1036
F1439
F3864
F3865
F3866
F3867
F4831
F4832
F4833
F4834
F4835
F4836
F4837

Open Closed

F0675
F1030
F1033
F1034
F1437
F1438
F1440
F1441
F1442
F1973
F1974
F1975
F1976
F1977
F1978
F1979
F1980
F-1982
F2690
F2740
F3881

Open Closed

F0538
F0555
F2754
S8094
S8095
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w •

RET,

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

#

•

*

•

*

•

*

*

*

»

«

•

•

•

•

•

•

•

•

•

•

9

•

*

•

•

•

•

•

10.5

PARA

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

5

•

•

•

•

•

•

•

•

*

*

•

*

*

*

•

•

•

•

•

•

*

•

•

•

•

•

»

•

•

1.

1
-> «

1.

1.

1.

1.

1.

1.

1.

1.

1.

2.

2.

2.

2,

2.

3.

3.

1

2

3

4

5

6

7

3

9

10

11

Performance teat (short

13

14

15

16

17

18

19

20

21
22

23

1

2

3

4

5

1

2

DESCRIPTION

Bend 6+ load current

Band 6 - lead current

SMA Htr •*• load current

SMA Htr - load current

SMA +29V load current

SMA -29V load current

SMA +7V load current

Analog - load current

Radiometer load curnt

CDVU load current

Elctxmch load current

Bus power apply vltga

Buc input current

PiN (Section 5.11.4)

PiN (Section 5.11.2)

PIN (avg)

Efficiency

Bus voltage

Input bus current

SMA Etr + otpt vltge

SMA Htr +• otpt rpple

SMA Htr - otpt vltga

SMA Htr - otpt rpple

CDVU output voltage

CDVU output ripple

Outgas - otpt vltge

Outgas - otpt rpple

Parasitic otpt vltge

*\«w a • •

fora) data sheets (continued) -»-M-2 ll/i/Ai

DTK SWITCH
POSITIONS

S2P-7, S34-11

S26-7, fS34-12

S26-8, S34-1

S26-8, S34-2

S26-8, S34-3

S26-8, S34-4

S26-8, S34-5

S26-8, S34-6

S26-8, S34-9

S26-8, 534-10

S26-8, S34-11

S26-1, S27-1
(S27-3 for RLT)

S26-1, S27-2
(S27-4 for ROT)

•

-V

nV

ffiV

oV

ffiV

&V

LIMITS

T- 0.5 •-

vO.5 -

rO.5 -
_• 3jA

4 0,402

T 0.402

PRIMARY REEUNDAHT
mA __ _____

nA — _____ _____

m.V ______ ______
_____

™ "^ ' _^_____

- oA _____ .

V T O.I » Anpa

nV

mV

sV

mV

mV

T 0.402

*0.5 -

f 0.5 -

T 0.402

r 10 -

- nA . _

nA

mA ' _

- Eft f ..

. _

aspa . . . • - -.-

^^ir = = ' *
/*^~~^r J ,̂

S26-1, S27-1
(S27-3 for RDT)

S26-1, S27-7
(S27-4 for RDT)

S26-2, S27-5

Seen on Scope

S26-2, S27-6

Seen on Scope

S26-3, S27-3

Seen on Scope

S26-3, S27-7

Sect; oa Scope

S26-2, S27-9
(S27-10 Rdt)

»•* "•

mV

>70Z

+ 10 -

21.20

- - , ,,, IIM

—
Atspa _ ____

*2.12V

<630 mV pk-pic ._

-21.20
<S3'0 •

it. 00
<240 n

30.00

<2.5V

30.00

*2 • 12V - - __-____-»_-«-_,
R/ pk-pk

*0.80V _«
"3 pk-pk^ •

+3.00V
pk-pk

*0.90V

ORIGINAL PAGE 13
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10.4 Per fo mane o teat

REF. PARA. DESCRIPTION

5.10.5.1.17 SMA 4-29V load
5.10.5.1.13 SMA -29V

5.10.5.1.19 SMA +7V

5.10.5.1.20 Analog -

5.10.5.1.21 Radiometer

S. 10. 5. 1.22 CDVU ]

(continued) • -

tm SWITCH
POSITIONS

current S26-8, S34-3 nV -r
S34-4 taV -sr

S34<-5 V f

S34-6 aV T

S34-9 aV -f

f 4 S34-10 BV -f
5.10.5.1.23 Electromech. load current S26-8, S34-11 nV f

:'.£« ™/U
MMSUSDEOT ,

LIHITS PRIMARY REDUNDANT

0.402 o mA ' ___ __
0.402 « oA _ ___ __ _ ___

0.1 B Amps _ ___ _____

0.402 « mA __. «__

0.5 • oA ___ _«»_
0.5 - mA ' -

0.402 « tnA

5.10.5.2.1 Bus power supply volccge S26-1, S27-1
(S27-3 for RDT)

5.10.5.2.2 Bua input current S26-1, S27-2 *» *
(S27-4 for ROT)

1{J o A^o@

5.10.5.2.3 PIN (Section 5,10.5)

5.10.5.2.4 ?nj (Section 5.10.3)

5.10.5.2.5 Pra (avg)

j. 10.5.2.9 Input current at currer.t llule

Input voltage at current limit

MUX voltage at current limit

MUX current- at current limit

5.10.5.3.1 ?QDT

5.10.5.3.2 Efficiency

26-1,, 27-2
(26-1 27-4 Rdt>

27-1 (27-3 Rde)

26-3. 27-1
27-12

>70t

B
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_ P. ft. PHILLIPS

PRELIMINARY THEMATIC MAPPER PMPCB

RECOMMENDATION

•̂ Bafegaig«MicaB *̂s«^niit6flf'Sf'̂ P!p»ismaBdii

- 908307-2 RELAY g

ifciSSSSS^XBfeSS^̂

__, FRANK CARLe

M»-29-00 12/W

^ SIS ^ D329

SC 5-935
^*® ._,..._ _ ,,. FJTT .......

!̂ SS^̂ SS4 f̂iî S!î ^Sa8SSSrai£Kia

CONFIRMING OUR RECENT TELEPHONE CONVERSATION, A TELEPHONE POLL OF THE

THEMATIC MAPPER PMPCB HAS BEEN MADE TO ARRIVE AT AN EARLY RECOMMENDATION

ON THE DISPOSITION.OF THEMATIC MAPPER 9Q83Q7-2 RELAYS. OUTLINED BELOW

ARE PRELIMINARY RECOMMEf4DATICNS.

1. CHANGE OUT F-l RELAYS FOR THOSE OF LOT DATE CODE 78<*6, WHICH

SUCCESSFULLY PASSED SCREENING TESTS AT TELEOYNE, AND ARE BEING

BE1DENTIPIED TO CDU00702.

2. RETAIN THE CURRENT PROTOFLIGHT SYSTEM RELAYS CALL OF LOT DATS CODE

78̂ 6) IN THE SYSTEM WITHOUT CHANGEOUT.

THE REASON FOR THIS RECOMMENDATION IS AS FOLLOWS:

A. INTEGRITY OF RELAYS OF LOT DATE CODE 72*»6 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-l PRE- '

CLUDES EARLY VALIDATION OF INTEGRITY PROVING CONCLUSIVELY THAT

THE FAILURE IS RANDOM.

C. RATHER THAN SUFFER FURTHER SCHEDULE DELAYS TO F-l, CHANGEOUT TO
•

THE SCREENFO 78^6 PARTS APPEARS THE EXPEDIENT SOLUTION.

:AC

DISTRIBUTION "S"

E. F. CARLE

OiSGINAL PAGE IS
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I N T E R N A L M E M O R A N D U M

TO? L. O 'Connal l CCi Son Dis t r ibu t ion List OATBi 6 Hoveabar 1981
WF! HS23&-7711

REAE 81/57
P&QMi

Power S u p p l y A. Suacr

B l l . MAILWA.102

FKs 1 F3367, da ted Noveaber 2, 1981

, acceptance test vibration of the Flight Modal po«sr owpply,
cast of the power supply rovoalod chac cho power supply could not be
eoamandad to the OFF state. Ic was verified by oaaauriag coil currant
to th« ralay that eha coaaand to tho OF? relay (A24-EC3) was proper
(+28V pulse for 6ma). The power supply 'eavor «ao th«o removad and
tha oiniewitchor board iaetrusonead to InveotLsata the failure. Sub-
sequent testing found th&t the relay than functioned; cha audible
sound of ralay contact transfer could be hoard. (This sound was not
prasant during earlier testing.) The rolay (5080307-2, TeladyoQ pa?c
no. 412-6111, date coda 7&1S, serial no. 133) eaa rsaovad and eamt to
Teledyne for failure Analysis.

Thero ar<a a toeai of eight 908307-2 ralays in cha power supply: foe?
each la the primary and redundant supplies. Each of cha £our rolsya
within a given power supply parforras osa of tho following functions:

(a) turns cha supply OH (relay 1)
(b) turns the supply OF? (relay 2)
(c) applies 30V to Eha nultiplasar asd rataoves 30?

the parasitic taua load (ralay 3>
(d) applied 30V to tho paraolclc a«x load ot?4

30V f rota th@ tsultlpleser.

Figure 1 illustrates tha circuitry associated «rl:h tho cwo relays that
turn a given power supply (primary or redundant J to eha 0(1 or OF? statos
Tho 903307-2 relays are non-latching relays which aoaontsrily (6 as)
apply signal ground to tho input of 30 ®s single shots- The single
shoes, ia turn, apply voltsga to the first of two high-curroat (powar)
relays to. apply or remove bua voltaga to power supply circuitry.

Thera aro cwo power relays in series. The sacotad power relay has
associaeod with it a 10 ohn power resistor. Th.Sc resistor Halts
the inrush current. When the voleaga at tha 10- oho resistor reaches
•M8.5, the contacts of the cocond power relay close, thereby shorting
the resistor. the power supply is chsn fully operational. The second
power relay opens and closes as £ function of l&ne voltage (-M3.5V)
threshold), controlled by voltage sensing circuitry within the power
supply.

i
Once a power s u p p l y has b e e n cooaandod to the IS? s t a c e . the c o n t a c t s
of the f i r s t ^sowar tola? can only ba apetxed i? % K t « e
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(1) eho issuance of an OFT comaand (by the 908307-2 Off
coonand ralay)

(2) a line voltage in excess of +38.3V, thereby causing
ovorvoleaga ohutdown

(3} an overvoltaga associated with che internally gen«-
raeed + 30V r«fcrones voltage (+367 laieiaeaa the
shutdown)

It ia possible eo coomaad a power supply eo che ON state (requires
the presence of lino vole&ga) and then reaova the bus voltago. Thia
leaves the contact* of tha firsc powar relay ia the closed scaca.
The contacts of the second relay open whoa tha bus voleage drops
below *13.5V (thereby rainsereiag tha 10 ohm power reeiceor). {la-
application of bua voleaga will cause the contacea of the second
powor relay to close (similar to a cosaandod ON sequence), laieial
inruah current will be liaiead by the 10 ohta rsaistor.

Tha above daisonatrateo a sequanca ehac can ba initiated prior eo launch,
to guarantaa that at least one power supply will raceiv« powae after
launch. It reaovos the possibility chat naicher powo? supply can b<s
turned on due to the failure of both OH relays.

Figure 2 Illustrates the circuicry associated wieh ehe cwo relays
that control tha application and removal of 30V to ehs rauleiplosst;
and tha parasitic sux load. Each coasand ralay (909307-2) soaanea-
rily (6KS) appliaa signal ground to the input of a 30MS oinglo ohot.
tho oinglo shot, in turu, applies voltcga eo eha coil of a latching
power ralay.

Figure 3 illustrates the iacerconneceion of eho contacts of ehe raule-
iploxar relays of tha priaary and redundant povar, aupplias. For tha
configuration shown, the redundant power supply is eoaaoceed to eho
aultiplasor and che primary power supply io coanoctsd td ehe parasitic
load.

A failure aode can bo defined in which one power aupply (pria.ary)
cannot be commanded off, aad ice aultiplasar relay canaoe be coaraandod
to the aultipleser position (two relay failures osise).This roquiros
that tho redundant power aupply ba coaaanded ON- and that its aulei-
plexor.ralfiy be connanded OH. Tha configuration ia than as shown ia
Figure 3; ,

Electrically it ia possible to coamand both power supplies OK ac eha
same tiao, however, eh® eheraal characteristics of ehe powar supply
unit with both power supplies OH has not basn investigated. The
power supplies will than share all loads except the aultiplaxar load,
unless both multiplexor relays are switched to tho aultipleuor load.
If this is done the power supplies will share tha multiplexer load
as veil.

With both pcwar supplies OH, the effective overcurrent ehutdovn j-
thrahold is increased by che degree to which the power supplies
share the loads. The effective power supply efficiency is dacraased

n

a
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the load power remains the sane, but there are additional
losses associated with the second supply. Tho teaporaturee within
the power tupply unit would ba expected to increase bocauao of eha
additional loads of the second supply.

The above concludes the report describing the poaar supply failure
involving the 908307-2 relay. Tho power supply is the only oaoaably
that uses 908307-2 relays.

ANDREW E. HUBEE

- .
A£H:snc
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INTERDEPARTMENTAL CORRESPONDENCE

TO: E.F. Carle cc: DATS: 10 December 1981
one: 44-29 ORIGINAL' PAGE SS REP. 7611.42/502

OF POOR Q'.'ALITY
SUBJECT: SEM Analysis of Teledyne FROM: P.R. Catizorse

Relay, HAC P/N 908307-2. ows. 76-11-42
S/N 7364

SLOO. 6 MAIUSTA. C136
toe, CC EXT. 7619

s jt INTRODUCTION

;|; This relay failed after vibration in the "Thsnatic Ksppsr flight unit. It
| saw 28 +2 V in a 6mS pulsa but did not transfer. It passed gross and fin® leak
(: tests. "It went through vibration tests as per CDU 00391 en^ passed all bat ttso
s . where it required 18.7 and 13.2 volts to actuate as cfe^iared ta the rainim*® of
| , 14.7. The relay was delidded and inspected visually at Teledyn® where it was

'» determined that one of the guide pins was adjusted too high and not allowing
[ enough play in the socket of the armature. A S£M analysis was done to look
/- for any wear and/or material transfer at points of moving contact.

I RESULTS .

' •• Upon visual Inspection of the delidded relay,one could see two salient points.
;• First of all the armature did not touch the core shank irt all places (sso Figure
i 1). In fact, the two were oaly in contact evar a small area. Also, ths right
's guidt pin (as viewed In Figure 1) was set higher than the Isft. Altheygh it m^y
!. be difficult to see this in tha picture, it was clearly visible tsith the part at
i hand under a microscope. This was in agreement alth the visual inspection done
j '-"' at Teledyne. This point, together with sn apparent b®dn§ of the amatura and
i unevensss of the core shank, 1s tha eaus@ of the aissateh b@&&@s) the twa.

f A view of the armature sockets undar SEM revsaled escessi^ tsar along tha top
; of the right socket (see Figure 2). f4ote that thg socket in Figure 2 is
' upside down compared to the assembled relay in Figure 1. Th@ l@ft socket did not
i f. show nearly as much wsar on the top although looked virtually tha ssaa ea the
i. sides as the right socket. This is in good agre@nsnt with the high adjustment
[: of the guida pin and lack of play In the right sids observed Usfors dismantlestant.
• The guide pins themselves showsd no irregular surface disturbances or material
|, transfer, so apparently th© smaaring of plating in the sodsets is just a result
I. of the pins rubbing and bumping, not cold t&ldlng or similar type problem.
Tit
I A look at the pivot edge si da of the armature showed a -groove worn in
| (Figure 3) with most of the wgar near the area that appeared in contact with the
| core shank (see Figure 1). A close-up of this area is shswn in Figure 4. Although
j- no nickel from the plating of the core shank was found transferred to the armature,
I 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-
9 dium and a thin layer of gold plating. An examination of the core shank 1n the
I area that corresponds with the groove area shown in Figure 4 revealed much trans-
v:, fer of gold, pa l ladium and copper from the armature (see Figures 5 and 6). This
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FIGURE KO. 1

Picture, of .deli.dde.d relay
showing uneven matching
between amature and core
shank. The two are only
in contact whare tha arrow
indicates. Note also that
the right guidg pin is higher
than the left.
MAGNIFICATION 10X

FIGURE NO. 2

Right socket showing smaaring
due to high guide pin.
MAGNIFICATION 210X

G
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FIGURE NO. 3
View of armature actuator
showing groove worn in
due to pivot action against
core shank.
MAGNIFICATION 22X

OF POOR QUALITY

FIGURE NO. 4

Close up of area marked
by arrow above. This is
the area that appears In
contact with the core
shank in Figure 1.
MA34IFICATICH 100X
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FIGURE NO. 5

Close up of pivot edge of
core shank in area that
appeared 1n contact with"
the armature (see Figure 1).
The bright splotches are gold
plating from the armature.

MAGNIFICATION 1100X .

ORIGINAL PA6E Hi
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FIGURE NO. 6
EDX of pivot edge above.
Note that gold, palladium
and even copper have been
transferred to the core
shank v»hich is iron with
electroless nickel plating.
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FIGURE NO. 7
View of end of spring

MAGNIFICATION 106X

?'
S.

^

If:

FIGURE NO. 8
Close up of spring from area
marked b> arrow above.
Light flakes are gold.
HftGNIFICATION ICbQX
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FIGURE NO. 9

EDX of a light area in
Figure 6 showing presence
of gold. The base metal
of thfi spring is an Fe-
Cr-Ni alloy.

FIGURE NO. 10

Close up of spring contact
area on armature.
MAGNIFICATION 510X
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FIGURE NO. 11

View of the right movable
contact showing the area
that hits the lower
stationary contact. The
other three surfaces are
very similar.
MAGNIFICATION 100X

FIGURE NO. 12
View of the lower stationary
contact that matches with
the movable contact above.
The arrows point to two
lines of surface disturbances,
MAGNIFICATION 100X
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SUBJECT: Power Supply
908307-2 Relays
(FR:F3867)

DATE:

REF:

FROMi

BLOC.
EXT.

6 November 1981
HS236-7711
REAB 81/57
A. Eubar

Bll MAII.STA.102
6246

I: 1 F3FX: VF3867, dacad November 2, 1981

Fo&Tovlas acceptaaca caae vibration of the Flight Model power supply,
cese of che paver supply revealed that cho power supply could aoc. be
commanded eo eha OF? acaee. Ic was verifiad by naasuriag coil curraoe
to eha relay chat eho coascnd eo cha OFF relay (A24-SS) was propa?
(+23V pulse for 6sa). Tha pove? supply covoe «as etxae raeaved aud
Che Biaiswiecher board iaatruaaacod co invoscigaee eho failuro. Sub-
sequene CQaelog found ehae eha ralay then fuaccioned; cha audible
souod of eelayxcontact cransfar could be heard. (This aouad was noe
proaane during oarliar casting.) Tho relay (900Q3Q7-2, teladyso pare
no. 412-6111, dace code 7613, serial ao. 183) was removed and seat eo
Toladyna for failure analysis.

Thoro are a eoeal of eight 908307-2 relays in the pov@r supply: four
each ia cha primary and redundant supplies. Each o£ che four relays
vtchin a given power supply performs oas of the folloving fuaccions:

(a) curns eho supply ON (relay 1)
(b) turns eha supply OF? (relay 2)
(c) applies 30V co the suleiplezer and removes 30V froa

eho parsoicie BUS load (ralay 3)
(d) applies 30V eo cha parasitic nux load ana ramovaa

30V fro® cha multiplexor.

Figure 1 illuscracQs ens circuitry aaaociacsd vieh the two relays that
turn a given power supply (priaary or redundant) to the ON or OF? statas,
The 908307-2 relays are non-latching relays which momentarily (6 as)
apply signal ground to the input of 30 as single shots. The single
shoes, ia cure, apply voleago co the firsc of evo high-current (power)
ralays co apply or remove bus volcago co povar supply circuitry.

There are cwo pouar relays in series. The second power ralay has
associated with ie a 10 oho power rasistor. This resistor lisics
cha inrush current. When cha voltage ac eha 10 oho resistor reaches
+18.3, eho contacts of eho second power relay close, ehsreby shorting
cha resistor. Tha power supply is chon fully oparstional. The second
power relay opens and closas as & funccion of line voltage (+13.5V)
threshold), controlled by volcage sensing circuitry wichin che power
supply.

Once a power supply has been commanded to che ON state, che concaccs
of che firsc power ralay can only be opened by three evencs:

I
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|F. slnco ehe load power ramains eha same, but chore ara addteional
losses ftasociacad wieh tho sacond supply. The cemparaeurao wichin
tho power supply unit would bu e.xpsccod eo increase bscausa of cha
•ddicion&l loads of Cha sacond supply.

Tho above concludes ch? reporc describing Cha power supply failure
_ involvins Che 908307-2 relay. The power supply is the only assoably

thac uses 908307-2 relays.

ANDREW E. HU3ER
I ... . - . ' • ' ' ' • ••' ' • • •

AEHranc
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WHW 0AU.UB*
I Q e*sc/tm

Q RAOAT1ON
a VIBRATION.

.HH8AT_

. Q OTHER

of
Bgb

IS, ISST PaoCEOURf" IPASA

['33C

17. COMflMMTIOM
Q SKSTUSQ

A.VO PART NUUiSR

<SWOBIt/agT83T MOT BeOUiRgQ CSCAUM

R8WOSK/RET4ST
ACTtOM TA«B«

[OrtO I BAT*

21 UST XU. PAXTS
_ >&HT HUMBaH CUT rna PART IOT KUM8CT

ffl. CAUSE AND
connective ACTION

OATH C088 _?B09AEU! O^KT

SXSTUSQJ

B COMTIKUATIOM
SH6STUSSO



\ t'
o „

I 'M
h... . . J
MUCMtn AiKCRArr COMPART

A*O COMMUMICATION* «nou»>
CL QSOUMOO. CAUFORNIA

ORIGINAL PAGE IS
OF POOR QUALITY

SPACE AND COMMUNICATIONS GROUP
F* 4832

MAM*

.
WAS oosiavto ' O

D SUMVSTEM
J3UMT

«ooa

a
a

MO ?£ OA YR

O uoouua > CARS

(OU^WiHT

C.WXXKJ Q WtCAW a CAAO

Q QUAUKCATIOH
C

$m

SYSTEM
Q LNUHCH OPMATXJN*a

WA3 OH5IBV10 | Q 6MC/RH U VieKATtOg A*!!S-S? .. ̂ JU -L- F" rv*a

kS«a" ^v^ ^* v^r

.HH8AT

. Q OTHER

^SO .

uST AU.
PAST •«UM35fl CKT1TM | »ART 1.QT >!U««a3» | OATg COM

^^

i aosum

-ro
£,£ fLUifLS-

a COf<T
SHlffSHlffTUStD

Ji iOCUMJNT IUPl£MtNTlMO
co»»!cnvi ACTION

W. SAjlC CAUSB I !
I !

•AHUBI

OSSICN
CNVIROMKCNTAl

I OtfSCTTVS »A»T$

n u«i i
Q «SSTlI«0 ERROR
G WOR«UAMS>«P

itOXW HAKOUMO
WtAH-OUT

•RIMUIY
Cioucto

Iw UNKNOWN
O -«O 'All'Jfl! / /

usy

011S7J JC JAM CO



!/
o

o

ORIGINAL PAGE 73
Of POOR QUALITY

SPACE AND COMMUNICATIONS GROUP
•AFT COMPANY

L'ACI AHO COMMUNICATIONS SKOtir
> St. saauMoo. CALIFORNIA

4833

—«5CS* £"»««*"
WA» oosERveo j D SYSTEM

CllUHYSTEM Q ASSEMBLY
Q SU8ASSEM6LT

MO J OA YR

Q MOOUU
Oi

a
Q PAKT

fOUWVSNT tOSMnnCATlON:

^ a ASSPMH.Y X5"9*8*1"8'-* PWG
• O.W30UU Q DOCAM Q CAKO

• *t5i WM£M f rnjyroBtnguffMT
FAIUIB8 WAS - I H»>»»«Lp?»«e" .
09S8BVB> ' ÎN-PBOCES»

Q QVJAURCATION
D ACCEFTANCS

PARTNUMOS* MAKUFACTURBt

Q INTEOMATIOM
Q SYSTEM

O IAUN04 OPCRAT10H*a
ENVIRONMENT
WK5N f WLUB5
WAS oa3anva> i O EMC/SB

Q RAOUT1O*
a VI3RATION_

.Q THSIMM. VA . MBS AT
.Q OTKSB

D oewoiw/iigTtST KOT Reoumg) DJJCMJSS

23. UST ALL PARTS RCPl̂ CED
PAflTNUMSSB OCTSYM | PABTlOTNUKgffi ( O A T S COCS

JX CAUSJAKO
COBBSCTIVS ACTION

H»O8A81£ QgtCT

iS. SST53TEO 8Y !0«O ! OAT8
40-33 \ *£•

ANAI.YSIS NUM8a

SMtCT USED

M. SASIC CAUSE I Q DESIGN
OF vcmneo | a ENviRONWfNTAi.
•AILURS iC OiFiCTlVt PARTS

LrtST PRCCEDU«S
C MTO. i>noc£Dtj(ie

b ASSY/FAO tBROR
WORKMANSHIP

G PRIMARY Q UNKNOWN
D NO rAiiure.

*"**

' G CRITtCAL 2 MINOR
B SA»mr

DATE
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ORIGINAL
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o

o

. I

I.-...- J
NUOMCO AIROBAirr COMMMT

AND COHMUNICAT1OK9 OHOUP
El. C3SUKOO. CALiraRNIA

SPACE AND COMMUNICATIONS GROUP
4834

o
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°

o

WUOMOS AHMKAPT COMPANY
«MCS AND COMMUWCAT10KS UROUP

EL KteUMOO. CAUI'OBMIA

TAGE IS
OF POOR QUALITY

SPACE AND COMMUNICATIONS GROUP

•PORT 4835

* v!ltSSMK5Iulw'ai9 SPACKHAPT
w>3 OBStftVED ] Q SYSTEM

BSYSTB* Q ASSOIOLY
Q SUSASMMBIT

«. TIMS otflERveo i OATH oosarvto

OA
Q UOOUU
O UICAM

D CARO
Q PAMT

touipwen IOXNTVICATION:

. SUASYSTEM

' Q.UOOUU Q UICAM Q CATO

PART NUMBS) MANUFACTURED

11 JLSiLABMwAs
OCSWVEO

4r
IWJ>HOCES3

a QUAUKCATIOH
D ACOTTONCt

D INTKWATION
Q 3YSTSM

D UUNCM oFta&ncms
Q

WAS 003CBVKI | U EUCyRF) Q vt&tATION.
D TBG>_

_AXISFOR_
_Q TK3!1£ALVA .HSSAT__

. QOTHSt
M. OEJCHIPT10N

ccuriNUATion

. VER!iUCAT10N AKO
fWLUBS AMALYSIS th

ffsr A/a

3. UST ALL PARTS REPLACES
PART NUMS8H | CKTrtM | PART LOT NUMEBS | OATgCOOa I MAMUyACTVmgl

CAUScAKO
CCRRKTIVE ACTION

I>̂ O3A(«J! OSFECT

ZL

"

ANALYSia "SJM2EB

31 CCMT1WJAT1OM
D

tt OOCUMEHT
COBRKTIVl ACTION

33. FRO CLOSURE

BASIC CAUSE
OfV!RlB5D
ftiiune

OaSICN
ENVIRONMSWAL
DE?ecnvj PARTS

TEST EQUIH«tNT
TEST PROCEDURE
TEST SET-UP

C,M«J. MKSCEDURi
^gASSY/FA» ERROB
i_i WORKMANSHIP

wat»0 ERROH
ROUGH MAKOUMO
WSABJDUT

D
'

33. FAILURE
TVPS

i G PRIMARY
î lNDUCEO

Q UNKNOWN
O NO FAILURE

OiFSCT CODE

3J. FAILURt JD CRITICAL
CLA^FIC.ArON J Q UAJOS

UINOH
SAffTY
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• ' . /
, f
/ , SPACE AND COMMUNICATIONS

ORIGfNAl PAGE IS
OF POOR QUALITY

4838
! .___„_____._- __„«_ J

HUOMOS AIMCRAPT COUPANY
. CPACS AMD COMUUXtCAtlOMO GOOUf

at. saauNoo. CAtifooNiA

owA&suvct
»MB« FilLUfl!
w&s oestHven \ O

Q MODUU
Q wicut

EQUI««B4T IOSNT1RCAT10N:

Q. MOOUL6 Q fcKCAM Q CARO

Q iNTEORAnON
Q SYSTEM

LAUKCH OKRATtONS

Q HAOUTION
O VI8RAT1ON

\i. coNn;«.jiTtoi«
C SM3T uaa

AKO
f AIIU1S AMMtSlf

PA.1T LOT f-UMKS CJ5TB COOS

UUSE A--«O
cosnecnve ACTIOM

IMPLcMiNTINa
COKRECTlVt ACTON

TEST EQUIPMCNT
ROCEDURt

TEST S£T.:;P

MRS. PKOCEDUR6
ASSY/P
WORKMANSHIP

C WlfiiNO ERROR
C B<XJGH HANDLING
C
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HU«MGS aiRCITAFT COMPANY
3 AND COMMUNICATIONS
, SI. S3OUMOO. CAUPOONIA

SPACE AND COftSW3URS«CAT10WS GROUP

ORIGINAL PAGE IS
OF POOR QUALITY

F" 4837

o

o

t. OATH OOSERVEO

MO *f 0
HARDWARE LEVEL * {
•VhtN FAILURE U
vy>5 OBaEHVEO j O SYSTEM

O SUBSYSTEM O ASSSBIOI.Y
Q SUBASISMS .Y

Q MOOUU
Q NUCAM

G CAWa PAKT
NAkM

7. SUBSYSTEM

* Q AUCMM.Y

Q.UOCUU O D CA10

, «T NUMQUt

t* 9

S/N UANUMCRlXiR

FAILURt WAS I 1
OBSERVED \j

D
Q ACCEPYAMCC

G mntoR ATKJM

Q SYSTtM
LAUNCH WWATKJHS

WM6W FAIIUS6 I*
WAS ODStRVEO I !

Q KAOUtlON

Q
_Q TKSUcMVA _H»8AT__

. Q OTHER

r

. CAUSE ANO
CORRECTIVJ ACTON

S. 3OCUMENT IMPIEMENTINC
CORBECTIVE ACTION

Q TfST EQUIPWENT
u TESTpnoctouns



L......W...........J
MUOHC9 AIRCKATT COMPANY

SPACE AND CQMBSUWICATtOM GROU?
IQUIPMiNT CHECKOUT

FAILURE RIPORT

CONTINUATION SHEET

ORIGINAL PAGE IS
OF POOR QUALITY

PR SgRIAC NO. |

IDBMT1PY SMTRIB8 8V RSPBRgKCIMQ PR BLOCK NUMCflR IN COUUMM. OATS BACH 6MTRY.

ABOITIONAL, PR
CONTINUATION
SHSST(S) U33S _

Responsible manufacturinR
proper worioasnsfaip aathoda eo uaa to obtain proper gire dressing ooLfuCute vmits.

. / . * /

1SO8SA SC AUQ 78

CO?Y 1 ROUTS WITH DISCREPANT ITEM
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OF POOR QUALITY
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ORIGINAL PAGE
OF POOR QUALITY

SOURCE COOS

1 !
BLOQ. M/S EXT.

SOURCE CODE BLOQ. M/S EXT.

SUBJECT DATS

ts ca APR ?«

SiGMATURS

;



ORIGINAL
OF POOR QUALITY

e
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ORIGINAL PAGE IS
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!»••' ' ' V ' ' :. ' ." • . . . - . • • ' . • • " " ; : ' . ' • • • • 2.4

ORIGINAL PAGE IS
OH POOR QUALITY

SBC7XOH 2.4

TOP MECHANICAL ASSEH3LY



2.4.1,

2.4.1 Mainframe /top Mechanical Assembly

2.4.1.1
Bo Performance data was taken at Che subsystem level on this

euboyscaa.



2.4.2"

ORIGINAL PAUE IS
OF POOR QUALITY

-2.4.2

Acceptanca Data



2.4.2.1

I " " :;: "
2.4.2.1

Configuration Lists

The "as built" configuration list for the Mainfrass

and top Bschanical assembly is included in the listing

for tUo overall system. .



r.

Listing of Liens

There were no liens recorded against the
Mainframe/Top Mechanical Assembly.

2.4.2.2

li».



2.5

ORIGINAL PAGE IS
OF POOR QUALITY

SECTIOH 2.5

OPTICS ASSEHBLT



(. '• •

t i e

2.3.1

ORfGINAL PAGE IS
OF POOR

2.5.1 Aft Optics Aaseably

2.5.1.1 ' ' . ' ' - • • . ' • - . ' . • ' .
So perfonnanca data was takaa at the subsyotam lavftl on this

subsystem.

c-. .



•':. «'.'.

'-"2.3.2

ORIGINAL PAGS IS
OF POOR QUALITY

2.3.2
Oaca



2.S.2.1

2.S.2.1
Coufisuratiou' Lists

r-

e



AS-BUILT CONFIGURATION LIST

I NO
LVL

1

2

2

2

3

3

3

3

3

2

3

2

2

PART NO.

51512

50795

50843

51030

50820

51035

§1037

5i040

51887

51343

51346

51364

51482

NOMENCLATURE

AFT OPTICS ASSY

-

SILICON FOCAL PLANE ASSY

AFT OPTIOS SUPPORT

SCAN LINE CORRECTOR ASSY

TORQUE MOTOR, SLC

MIRROR NO. 2, SLC

MIRROR NO, 1, SLC

FRAME ASSY-SLC

TEMPERATURE SENSOR ASSY-SLC

BLACKBODY & MOUNT ASSY

BLACKbODY ASSY '.
t

TERMINAL BOARD ASSY

SHIM

CURRENT
REVISION

D +

H +

G

E +

C

C

C

D

B +

C

D +

B

B

3646A
38 96 A
3925A
3959A
4 134 A

3934A
3968A
3982A
W-126

1012A
382 3 A
3956A

8689-N

3906A

AFT OPTICS ASSY

P/N 51512, S/N 003,

.-ACCEPT.
REVISION

D -f

H +

G

E +

C

C

C

D

B

C

D +

B

B

3646A
3896A
3925A
3959A
4134A

3934A
3S68A
3982A
W-126

1012A
3823A
3956A

3906A

AS-BUILT
REVISION

D + 3646A
3896A
3925A
3959A
4134A

H + 3934A
3968A
3 98 2 A
W-126

G

E + 1012A
3823A
3956A

C 00TI 33
C TJ O

O Zo S
C 3J P*

c2

B |̂
C

D + 3906A

B

1 OP^

FLTGH-,

SERIAL
NUMBER

003

201

004

003

003

106

004

401

003

003

N-KEPRESENTS A NON-MANDATORY CHANGE



P/N 51512 2 of 4

I NO
LVL

2

2

3

PART HO.

51485

51495

52733

NOMENCLATURE

PRIME FOCAL PLANE ASSY

CENTER BAFFLE ASSY

BAFFLE ASSY, B3

CURRENT
REVISION

D

C

C -1- 3942A
W-139
W-143

**W-143 waives

2

3

3

3

2

3

3

2

3

2

51496

51497

51546

52959

52249

52077

52083

52500

51269

52544

CALIBRATION LIGHT SOURCE ASSY

LAMP SOURCE ASSY

LIGHT SOURCE ASSY

THERMISTOR ASSY

REDUNDANT/RESTORE SHUTTER
ASSY

SHUTTER ARM ASSY-RED/RESTORE
SHUTTER ASSY

POSITION INDICATOR PICKOFF
ASSY-RED/RESTORE SHUTTER

CAL/RESTORE FAILSAFE ASSY

t

HEATER LINK ASSY

CAL/RESTORE SHUTTER ASSY

when

D

B

D

C

F

c

C

C c) B
"** 2
TJ S3
g2

37 *~ E
o-o
C3»s» o c
5 ***
•< w

ACCEPT.
REVISION

D

C

B + 3942A
W-139
W-143

AS-BUILT
REVISION

D

C

B

planning for
incorporated

+ 3960A
4170A

+ D-134

+ 1040A
2054A
3980A

+ 3790A

+ 3742A
3969A
3984A
4040A

D

B

D

C

F

C

C

B

E

C

raised dwg

•f 3960A
4170A

+ D-134

+ 1040A
2054A
3980A

+ 3790A

+ 3742A
3969A
3984A
4040A

D

B

D

C

F

C

C

B

E

C

+ 3942A
W-139
W-143

SERIAL
NUMBER

002

003

003

EO 8842 which
from B to C.

+ 3960A
4170A

•f D-134

+ 1040A
2054A
3980A

+ 3790A

+ 3742A
3969A
3984A
4040A

003

044
069
113

001
002
003

202

003

003

203
204
205

003

003

003

PER

**

1

NCMR 299632



*'
IND
LVL

3

x' " " V-" """ '"" ~- " ' " ,-. . -N . <*. rs
• P/N

CURRENT
PART 110. NOMENCLATURE REVISION

52345 SHUTTER ARM ASSY-CAL/ RESTORE C 4- 9163
SHUTTER ASSY 3871A

3940A
3958A
3992A
4017A

_ W-139
SS W-141

5151 2

ACCEPT.
REVISION

C + 9163
3871A
3940A
3958A
3992A
4017A
W-139
W-141

SH *****W-141 waives missing
O 3» screw trim operation
!n r* . • • ' • . • .

4

3

4

4

51898 "°5 CAL/RESTORE FLAG ASSY C
t» i£i '

53517 5W CAL/RESTORE MOTOR ASSY B 4- 3306A
35S 3979A

52083 POSITION INDICATOR PICKOFF C
ASSY-CAL/RESTORE SHUTTER

52446 ĵs> PWB ASSY, SHUTTER LED DRIVER A •*• 7155
™M>s 7498

' 7713 •'
9359

c

B +

C

A •»•

3 of 4

AS-BUILT
REVISION

C + 9163
3871A
3940A
3958A
*****
4017A
W-139
W-141

planning for

O

SERIAL
NUMBER

003

per EO 3992A

3306A
3979A

7155
7498
7713
9359

C

B + 3306A
3979A

C

A + 7155
7498
7713
9359

003

002

201
202
206
207 I

101

r(

i *i
».

• ' \ •. j
]'t
!

-'

1

.1

52755

53285

52753

53649

51787

CABLE HARNESS, SLC, CAL LAMP,
CENTER BAFFLE HEATER

CABLE HARNESS, FOCAL PLANE LED/
TELESCOPE BASEPLATE

THERMISTOR BLOCK ASSY

C 4- 3614A C 4- 3614A C 4- 3614A 201

B 4- 3694A B 4- 3694A B + 3694A 201

D 4- 3794A D 4- 3794A D 4- W-139 201
W-139 W-139

*****W-139 waii'es conformal coat change
as required per EO 3794A

CA2LE ASSY MAIN & REDUNDANT
SHUTTER

THERMISTOR BLOCK ASSY

B 4- 8787 B
3695A

8787 B 4- 8787
3695A 3695A

W-140 D 4- H-140 D •»• W-140

201

201



IND
LVL

2

2

2

2

2

2

2

2

2

2

2

s*

PART HO.

53694-1

53694-2

53883

54218

54360

54361

54362

54363

54504

54511

54562

-Ŵ

NOMENCLATURE

BRACKET, CONNECTOR

BRACKET, CONNECTOR

BAFFLE, PRIMARY

SHUTTER STOP ASSY

WASHER, FLAT

SCREW, RELIEVED

WASHER, FLAT

PIN, DOWEL

GROUND WIRE

SPACER

SHIM

Ĵ Î V/̂ ra-- X̂«̂ «
s-ŝ  ~-~̂ Ĵ ^ "S

CURRENT
REVISION

B

B

A

A

A

A

A

A

A

A

A + 3771A

t/T̂ L_

P/N 51512

ACCEPT.
REVISION

B

B

A

A

A

A

A

A

A

A

A + 3771A

£ A

4 of 4

AS-BUILT
REVISION

B

B

A

A

A

A

A

A

A

A

A + 3771A

'<Gt&
m &

jo r-
<°s

SERIAL
NUMBER

003
004

003
004

003

'

201
202
203

Quality Assurance anageoent Office
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2.S.2-.2

Listing of Liena

f . ' . . • • • • - - .
OR/GfWAL PAGE IS
Of POOR QUALITY
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AFT OPTICS ASSEMBLY

P/N 51512

FLIGHT

ORIGINAL
OF POOR

Failure Reports Nmnbei:

Open

S8128
S8129

Closed

F0554
S8361
S8362
S8378
S8387
S8469
S8130

Deviations Waivers

D-134



FLIGHT

Failure Report
No.

AFT OPTICS ASSY.

P/N 51512

PROTOFLIGHT

Failure Report
No.

ORIGINAL
OF POOR QUALfTY

ENGINEER LTM

Failure Report Failure Report
No. No.

Open

S8128
S8129

Closed

F0554

S8130
S8361
S8362
S8378
S8387
S8469

Open Closed

F0569
F0570
F1730
F1738
F1743
F1750
F1751
F1758
F2364
F2381
F2386
F2658
F2659
F2687
S8005
S8086
S8087
S8088

Open Closed

F0506
F0524
F0540

Open Close Is;

,-,



C 5-
V^_ HUOHSS All

SPACE AND COMMUNICATION GROUP

IRCRAFT COMPANY

ORIGINAL PAGE fS
OF POOR QUALITY

JF 0554

<aAOOBfiftvQ& I

C"*1 ACCUCIY

f*~l BJBAga»a.T

f-iuoouu

APT

Q WOOULI Q UtCAM O CAAO

/ -s,

• AtLUQQ M
OSMAvlO

.
«M«M TAILUM
AAAOQMKVIO

Q ACCOTABJSa C3
M^« «•» C^j msja*A4. VAC î .̂ .̂ .̂ M«& AT _^

uu« ry»t ^wm^^^,^^^^f^-w—-. n oTHaR

Ta/Z

^ 7 s /^ csfie.uir M/ST

A 0%. s/3
rt > t
S/A/

ana
l_£

S'/O 30
3ATV CO09 W1

oaa OArg
_J I

13.BOTT10T11O OAO

I

U^ COMTlMUArlO
Cj tUIITUUO

/ /

}• AaLIAUilTV

11873 SC JUL Tf'



ORIGINAL PAGES

MUOMOS AIRCRAFT COMPANV
V»AC8 AND COMMUNICATIONS 9MOUP

O. CAUFOHNIA

SPACE AND COMMUNICATIONS GROUP

FAILURE REPORT

o

o

•LABEL FIRST COHTtNUATtOM SHSST U8!O 'A*. SECOND '8'. AND SO ON

IDENTIFY ENTRIES BY RBR2R8NCIMQ FH BLOCK NUM83R IN COLUMN. OATS BACH EHTOY.

COiniKUATtOfJ SMSJT LCTTSR4

A
ADDITIONAL FR
CONTINUATION
SWEET13J USSB

-~rO

Of—

rj/C. AJ C TJJ î t*-7<3 t-J

n 02. x3 /\/ ̂
g/u

nf-

l>/3 MJ

3IINM J

/ AJ



ORIGINAL FACE IS
OF POOR QUALITY

*

WHS* f AIVUR3 I
WAS oostavsa jTg.»V8Tg»i

Q ASSO4S1V l3 IITOA8SBSC4Y

ouamc



ORIGINAL PAQS IS
OF POOR QUALITY

ENGINEERING CHANGE REQUEST HUGHES S
iSiZliV,-,-.V1-,VMZt
COOS ID3NT IttTT

ECRNO.^ 972732
IXKBT 1 0^ SHEETS

REQUEST
PROGRAM SVS/SQUH* NAME OR D23 CONTROL. ITEM NAUrtg ft NO. SPSCIPICATIOM/DWa NO.O)

I OESCRIPTtON OP PROBLEM

WC6

•1:1

«eQUKsreocv arr URGEMCV

OP ITCS=33

DISPOSITION

ACCEPTED

REJECTEO

REASO;<« FOK REJECTION

>^

DATBRECO ADVAftiCS

CHAfSCB CLASS IIA II® RE3P EFSGKQ ACT.

OOCUMSMT NO^S) FOR 112 OXKM4GS

oaecoos OATS ooa coos DATS ACT. ORQ COOS DATE

22-41 fl&k
CLA^ 113 RELEASE AUTHORS2AT1OM •r i
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